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1866, 

Tux ten years which have rolled over since the first 
number of the first volume of THe ENGINEER was given 
to the world, have sufficed to bring about many changes of 
the highest importance in the commercial position of the 
nation, and the prospects of our profession. The commence- 
ment of the year of our Lord 1856, saw one of the 
greatest of the modern wars in which Britain has taken 
a part, barely brought to a successful termination. The 
devastating flame had been quenched, the embers yet 
remained to be stamped out. The continent of Europe, 
distracted by internal commotions, afforded the worst pos- 


sible field for speculative investment. The national treasury | 


had been well-nigh drained, and a people heavily taxed 
and uncertain as to what the future might bring about for 
evil or for good, felt little disposition to invest money in 
any of those schemes which demanded the co-operation of 
For neither the civil nor the 
mechanical engineer were there bright prospects. Rail- 
way enterprise slept. In our manufacturing districts there 
was a certain amount of distress, and the building of new 
establishments, and the construction of new machinery 
had both been partially arrested. The nation suffered asa 
whole, at once from the want of money, the uncertainty 
as to the future, and that absence of confidence in the per- 
manence of our pacific relations with other countries, which 
are the bane of wholesome speculation. The engineer 
suffered in common with his fellows, and it requires a very 
moderate amount of reflection, indeed, to enable us to 
perceive how much good the last decade has wrought for 
us. 


the members of our guild. 


From the close of the Russian war until this moment 
Britain has been adding, with more or less steadiness, to 
her wealth. If we except the Indian mutiny, it will be 
found that, although the great tide of war has rolled and 
eddied round us, we have escaped unscathed. Wars we 
have had, but they have been distant and unimportant ; 
and thus the commercial prosperity of the people of this 
happy land has grown and strengthened until it has become 
beyond all comparison rich. . - 

But with the accumulation of wealth comes also the 
desire at once to add to the store, and to enjoy its benefits. 
We cannot rest content whilst gold lies idle in our coffers. 
Agriculture, in the natural course of events, claims a share 
first, and on agriculture money has been spent in Great 
Britain with a lavish hand. But there i limit to 
agricultural investments, perfectly understood by those 
who deal in them, although it may not be very clearly 
defined to the engineer; and for years, therefore, the 
tide of gold has turned to commerce. But commerce, 
after all, admits of being defined as making and selling, 
at least with us. And as factories spring up, and rail- 
ways and ocean steamers are called into being, 
the demand for the of the members of our 
profession increase. 


Is a 
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services 
Our little islands are all too small 
for the aspirations of their inhabitants, and the very ends 
of the earth are sought as fields for new investments of 
capital. Other nations gladly purchase the goods which 
English gold and skill and energy can alone provide. And 
thus at this moment we are conducting, jy nearly every 
quarter of the globe, gigantic operations, which one and all 
a the active assistance of the engineer. His ser- 
vices were never in greater demand, nor was their value at 
any time more fully appreciated, nor his influence more 
powerfully felt. The sums expended during the last year 
or two on engineering operations are nearly, if not quite, 
unparalleled in amount, and it is apparently certain that 
the expenditure during the year on which we have entered 
will present no diminution. It would be at once difficult 
and unnecessary to attempt here to indicate very closely 
the channels into which this wealth will be diverted, or 
the objects on which it will be expended. For the con- 
struction of railways alone nearly four hundred bills will be 
brought before Parliament during the next session. Again, 
as our old railway stock wears out and thedemands of traffic 
increase, locomotives and carriages must be replaced and 
their numbers augmented. At home the demand cannot be 
supplied, and our large establishments are so full of orders 
that English railway companies have been compelled to 
procure engines from the Continent. In the metropolis 
alone millions are being expended on works which cannot 
be carried out without the aid of the engineer. In a word, 
whether at home or abroad, the profession, as a whole, 
never played a more important part, and, we may add, 
never received higher rewards for its co-operation. 
Believing, as we do, that Tak Encinerr directs and 
modifies public opinion, if it does not lead it, we feel that 
we should hardly do our duty did we not point out that as 
the influence of engineers, both as individuals and as aclass, 
increases, so does their responsibility. And we shall all do 
well to bear in mind that a very considerable amount of 
prudence and forethought ave absolutely indispensable to 
the maintenance of that professional honour which has 
hitherto remained without stain or spot. On the expressed 











ON SIMPLE RULES FOR PRACTICAL CALCULA- 
TIONS OF THE EFFICIENCY OF STEAM. 

By W. J. Macquorn Rankine, C.E., LL.D., FBS. 
1. By the efficiency of the steam in a steam engine, as distin- 
guished from the efficiency of the furnace and boiler, of the 
mechanisin, or of the whole combination, is to be under- 
stood the fraction expressing the proportion borne by the 
indicated work done by the steam in the cylinder, to the 
mechanical equivalent of the heat expended upon that 
steam. That fraction also expresses, as is now well known, 
the proportion of that heat which disappears in producing 
mechanical work, the remainder being carried off with the 


exhaust steam. 


| other substances ; 








opinions of the engineer may depend the fortunes of | 


hundreds of honest and pe od men. The posi 
which it is quite pardonable to be proud, but extraordinary 
powers demand extraordinary discrimination and caution 
in their exercise. To give an opinion lightly is a mistake 
which has sometimes led to grave consequences, and it is 
well to reflect that the words of the individual members 
of a profession are not always taken on the merits, how- 
ever great, of the speaker alone, but are frequently 
invested with an importance which they might not otherwise 
possess, as the assumed expression of the opinions and sen- 
timents of the class to which we belong. 

Practising ourselves the caution we have ventured to 
recommend to others, while placing before our readers, 
week by week, the fullest and most accurate information 
on every subject connected with the theory and practice of 
engineering, we shall, as far as consists with the observance 
of a rigid impartiality, refrain from giving prominence to 
any project of equivocal origin or doubtful utility, in the 
certainty that such a policy will best promote the interests 
of the profession we represent, and our own. 


ion is one of 





2. Ina theoretically perfect heat engine, working between 
two given limits of temperature, the efficiency depends on 
those limits alone, and is the same for steam, air, and all 
being found by dividing the interval 
between the limits of tetaperature by the absolute tempera- 
ture at thehigherlimit. But all actual steam engines deviate 
more or less from the best theoretical conditions of work- 
ing ; and in order to compute the efficiency of the steam 
in a given engine two quantities must first be determined 
—the indicated work of some definite quantity of steam, 
and the heat expended upon that quantity of steam. 

3. When those two quantities are expressed exactly, by 
formule deduced from the principles of thermodynamics, 


the product of a pressure and a volume may be expressed 
in kilogrammetres. 

11. ‘hen if we calculate in a series of particular cases by 
the exact formule of thermodynamics, a quantity which 
may be called the heat of release, consisting of the total 
heat, sensible and latent, of the volume of steam A B at the 
absolute pressure C B, together with the quantity of heat 
which that steam would carry off from the cylinder and 
valve ports, supposing it to expand down to the back pres- 
sure without liquefaction, that quantity is found to be 
ziven approximately to the accuracy of about 1 per cent. 
> the following rule :— 


Rue For THE Heat or RELEASE. 


Multiply the product of the absolute pressure and volume 
of the steam at the point of release by 16 for a condensing 
engine, or by 15 for a non-condensing engine. The result 
will be the mechanical equivalent of the heat of release 
nearly.* 

(This may, if desired, be reduced to ordinary thermal 
units by dividing by Joule’s equivalent, viz. for foot- 
pounds and Fahrenheit’s scale, 772 ; for foot-pounds and 
the Centigrade scale, 1390 ; kilogrammeétres and the Centi- 
grade scale, 424.) 

12. To represent the preceding rule graphically, in Fig. 1, 
produce A B to D, making A D = 16 A B for a conden- 


| sing engine, or 15 A B for a non-condensing engine ; com- 


they appear in the shape of functions of the temperatures | 


of the steam during its admission, expansion, and exhaust, 
and of the temperature of the feed water; and those 
functions are in general of a complex kind. The finding 
of those temperatures, moreover, is a somewhat trouble- 
some pre CESS. 

4, 1t is desirable, therefore, that for purely practical pur- 
poses there should be simple rules for calculating the effi- 
ciency of the steam from pressures and volumes only, 
without considering temperatures. Such rules are special 
rules for steam only, and not applicable to other fluids ; 
and they are not capable of the precision of the more exact 
formule ; but their errors are unimportant in practice, 
long as their application is confined within the ordinary 
limits of pressure. 

5. A set of rules of that kind were published in a paper 

read to the Royal Society in January, 1459, and printed in 
the “Philosophical Transactions,” “On the Thermody- 
1amic Theory of Engines with Dry Saturated Steam,” and 
were re-published in “A Manual of Prime Movers.” 
They were based on the facts, first, that within the ordi- 
nary limits of practice the pressure of saturated steam varies 
nearly as the seventeenth power of the sixteenth root of 
the density ; and, secondly, that the mechanical equivalent 
of the whole heat expended upon the steam, including heat 
communicated to it through the cylinder, so as to prevent 
liquefaction during the expansion, is nearly equal to 15} 
times the product of the initial pressure and volume of the 
steam. ® 

6. But those rules are accurate for one mode of expansive 
working only ; and although that is the best practicable 
mode for steam that is not superheated, it is not often 
realised ; for the mode of expansive working can be and is 
indefinitely varied. The object of the present communica- 
tion is to explain a system of equally simple rules which 
are applicable to all modes of expansive working, and to 
diagrams of all figures from actual engines, provided only 
that the cylinder is supplied with heat enough to prevent 
any large quantity of liquid water from accumulating in it. 
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7. In Fig. 1 let A F G BH K A represent the indicator 
diagram of any steam engine ; F being the point of admis- 
sion, (i that of cut-oil, B the point of release, H the end of 
the forward stroke, and K the point where cushioning (if 
any) begins. 

8. Let the horizontal line through C be the zero line of 
absolute pressures, so that heights above that line represent 





plete the rectangle A D E 0; then, inasmuch as the area 
of the rectangle A B C 0 represents the product of the 
absolute pressure B C and volume A B of the steam at 
release, the area of the rectangle A D E 0 (= 16 o0r15 
A B: BC) represents the heat of release, in units of work. 

13. Thearea A BH K, of that part of the steam diagram 
which lies below the pressure of release, represents a 
portion of heat saved out of the heat of release, by con- 
version into mechanical work; and the area A F G B, of 
that part of the steam diagram which lies above the 
wessure of release represents an additional expenditure of 
ery all of which is converted into work. Hence the 
following rules :— 


RvLes FOR THE EXPENDITURE AND DISPOSAL OF 
THE Hear (tx Units or Work). 


Whole heat expended on the steam = area A D EO + 
area A FG B. 
Heat converted into mechanical work = area 


AFGBHK=areaAFGB + areaaA BH K. 
Heat rejected with the exhaust steam = area A D EO— 
area A BH K., 


Rue 





rok THE Erriciency oF THE STEaM. 
area A FG BH K 

area AD EO + area A FGB 

14. Some examples will now be given of the application 
of the preceding rules to diagrams of known mathematical 
figures, approximating to the more or Jess irregular figures 
that occur in practice. The pressure of admission will be 
supposed uniform: the pressure of exhaust also uniform; 
the release at the end of the stroke; the clearance none; 
the cushioning none. Such being the general character of 
the diagrams, it is well known that their figures are of the 
class represented in Fig. 2, and that the expansion curves 
approximate to curves of the hyperbolic class, 
= 


Efficiency of the steam = 
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15, In the figure, which is but roughly drawn to scale, G1 
represents an expansion curve for steam gas in a non-con- 
ducting cylinder ; the absolute pressure varying inversely 
as the thirteenth power of the tenth root of the volume, or 
nearly so. 

G2 represents an expansion curve for saturated steam, 
dry on its admission, in a non-conducting cylinder ; the 
absolute pressure varying inversely as the tenth power of 
the ninth root of the volume, or nearly so. 

Neither of the preceding cases can be perfectly realised 
in practice; and, therefore, they only represent limits 


| which practical results may approach but not attain. 


absolute pressures of the steam ; B C, for example, being | 






the absolute pressure at the instant of releas: 


9. Through B draw B A paralle] to the zero line ; and, 
so as to allow for clear- 


if necessary, set back the point A 
x that the length A B may represent the whole 





ance, in ori 
volume of steam contained in the cylinder and ports at the 
instant of release. : ‘ 
upon the line. Then horizontal distances on the 
diagram from the vertical line 0 A F represent volumes 
occupied by the steam in the cylinder. 

10. In expressing the pressures and volumes of the steam 
such units ought to be adopted that the product of a pres- 
sure and volume may be a certain number of units of work 
—say, foot-pounds. For example, if volumes are expressed 
in cubic feet, pressures should be expressed in pounds on 
the square foot ; being 144 times the amalinn pres- 
sures in pounds on the square inch. If pressures are ex- 
pressed in pounds on the sguare inch, volumes should be 
a seep in prisms one foot long by one inch square; the 
volume of such a prism being ;1; of a cubic foot. If pres- 
sures are expressed in kilogrammes on the square metre, 
volumes should be expressed in cubic metres, in order that 





ZeTv 


* The multiplier 15§ was adopted as an average value for all engines; but 
16 would be more accurate for low-pressure engines, and 15 for high-pressure 
engines, 


From A let fall the perpendicular A 0 | 





G3 represents an expansion curve for saturated steam, 
dry on its admission and during its expansion ; being pre- 


« 











* Let ¢ denote the absolute temperature of release ; t’ that corresponding to 
the back-pressure ; ¢’ that of the feed-water ; all as reckoned from the absolute 
zero, 274 deg. Cent., or 493 deg. Fah., below meltin Let p be the absolute 
pressure at release; v the volume of 1 Ib. of sam at release; J, Joule’s 
equivalent ; and H, the mechanical equivalent of the heat cf release per lb. of 
steam. Then, from the principles of thermod mics, and the experimental 
law of the latent heat of steam, the following equations are deduced (when the 


Sa 








ice, 


















volume of 1 1b. of liquid water is treated as inscnsible):— 
pe=(a—by, 2%; 
tdp 


> , ea t 
H=J(t—t"’) + a(l + hyp. log. —) —bdt; 
t 
the valucs of the contents being as follows :—! 

J, (see the text) 
@ = 1109550 f unds, 
540°4 foot-pounds per 
= 972°T2 = per 
In the following tables of examples, the 
pared with those of the preceding forn 











degree of Fahrenheit ; 
gree Cent ad 
lis of the approximate rule are com- 






ad 





CONDENSI 
(Temperature of feed = 40 deg. C% 
= 60 deg, Cent., o 


. Fah, ; temperature of exhaust 
. Fah.) 








Temperature of release. | | 















pe | Wpe H | éCODif Per 

, a | foot-Ibs, foot-Ibs. foot- Ibs | ference. cont. 
60° 140° 50559 808944 SO41S1 + 4763 | ono 
soe 176° 53248 | 851968 8453231 — 1263 | O14 
100° 212° 55783 | 892528 | 898301 — 5773 O75 
120° 248° 58130 930080 939841 — 9761 1°05 


NON-CONDENSING ENGINES. 
(Feed, 40 deg. Cent, or 104 deg. Fah.; exhaust, 100 deg. Cent. or 212 deg. Fah.) 














Cent. Fab. pe li pe H Dif- | Per 
t— 274° t — 461° foot-Ibs. foot-!bs. foot Ibs ference. | cent. 
100° | : | $36745 347182 | 0-87 
110° : | s71950 344017 | 0-46 
140° 6 | 03°93 + 1077 ole 
160° 6 | 36°83 — 1333 ol 
180° 900813 — 4113 4s 
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vented from partially liquefying by means of a supply of 
heat through the cylinder. The absolute pressure varies 


inversely as the seventeenth power of the sixteenth root of | 
lies below the pressure of release, is in every case the pro- 


the volume, or nearly so. 

This is, probably, the best result actually attainable in 
practice with steam that is not superheated. 

G4 represents a common hyperbola, the pressure varying 
inversely as the volume simply. 
the steam must contain a little liquid water on admission, 
or immediately afterwards; and that water must be evapo- 
rated during the expansion by heat drawn from the 
cylinder. This is the form of diagram on which calcula- 
tions are most commonly based, and differs but little from 
the preceding. 

G5 represents an expansion curve, in which the pres- 
sure varies inversely as the fifteenth power of the sixteenth 
root of the volume; being assumed as an example of the 
effect of the presence of a still greater quantity of liquid 
water during the admission, which is evaporated during 
the expansion. 


XULES AS TO CALCULATION OF THEORETICAL STEAM- 
DIAGRAMS. 

16. Supposing the absolute pressure of admission given, 
the absolute pressure of release is easily calculated for the 
common hyperbola G4, by dividing the absolute pressure 
of admission by the ratio of expansion. For other expan- 
sion curves the pressure of release may be calculated by 
formule which are given in a note,* but when the expan- 
sion curve deviates but little from a common hyperbola 
(as G2, G3, and G5), it is often more convenient to take as 
a first approximation the pressure of release as calculated 
for a common hyperDola, and then to subtract (for such 
curves as G2 or G3) or add (for such curves as G5) a cor- 
rection computed as follows: — Multiply together the 
approximate pressure of release, the hyberbolic logarithm 
of the ratio of expansion, and the fraction by which the 
index of the power of the density to which the pressure is 
proportional exceeds or falls short of unity. For G2 the 
index exceeds unity by 4; for G3, by 75; for G5, it falls 
short of unity by ;';. 

17. When the pressure of release is known by observa- 
tion on an actual diagram, to calculate the index of acurve 
of the hyperbolic class which approximates to the actual 
expansion curve; from the difference of the logarithms of 
the pressures of admission and release, subtract the differ- 
ence of the logarithms of the volumes of admission and 
release; the remainder will be the index required. 

18. Should the only table of logarithms at hand be one 
containing hyperbolic logarithms of rates of expansion, the 
same question may be approximately solved as follows :— 
Divide the absolute pressure of admission by the ratio of 
expansion; then, with the quotient as a divisor, divide the 
actual absolute pressure of release, and take the difference 
between the new quotient and 1. Divide that difference 
by the hyperbolic logarithm of the ratio of expansion: the 
quotient will be the fraction by which the required index 
exceeds or falls short of 1, according as the pressure dimi- 
nishes faster or slower than the density. For example, sup- 
pose absolute pressure of admission = 40, ratio of expansion 
5, actual absolute pressure of release 8°848. Then 40+5=8; 
8°848 0°106 . 
+= 1°106; hyp. log. 5 = 1°609; Teo = jsy Which 
is to be subtracted from 1, because the pressure falls 
a than the density; finally, 1 — 7; = +3, index re- 
quired. 

19. The area A F GB, above the pressure of release, 
when the expansion curve is the common hyperbola G4, 
can be found either by the well-known formula, absolute 
poe of admission x volume of admission x hyperbolic 
ogarithm of the ratio of expansion, or by drawing the 
curve accurately to scale (which is very easy) and measur- 
ing the area by ordinates or by the planimeter. 

20. The corresponding area for other expansion curves 
is found by formule which are given in a previous note. 
But when the expansion curve deviates but little from a 
common hyperbola, it is often more convenient to take asa 
first Lae angen the area A F G B as for a common 
hyperbola; then to calculate a correction as follows—take 
the difference between unity, and half the hyperbolic 
logarithm of the ratio of expansion; multiply that differ- 
ence by the fraction by which the index of the power of 
the density to which the pressure is proportional differs 
from unity, and by the approximate area; and then to apply 
that correction as follows :— 





HyP. LoG. OF EXPANSION. 
Less than 2, | Greater than 2. 








For such curves as G2,G3, 1. of o¢ eo add subtract 


subtract add 


” ” G5ve oe oe oe oe oe! 





If the hyperbolic logarithm is 2 no correction is needed. 
21. For example, suppose absolute pwn of admission, 
40; volume of admission, 25; ratio of expansion, 5; index, 
45; then because hyp. log, 5 = 1°609, we have asa first 
approximation to the the area A F G B, 40 x 25 x 1°609 = 


1609. Then to compute the correction we have 1 — 1608 


= 0°1955; and 0°1955 x =t. x 1609 = 20, correction re- 
quired; and this is to be subtracted; therefore 1609 — 20 

* Let p, and ~ be the absolute pressure and volume of admission ; 73, v2, the 
absolute pressure and volume at release ; and let the ratio of expansion “? =r. 


1 
Let n be the index of the power of the volume to which the pressure is in- 
versely proportional. Then the pressure at release is given by the formula— 
—n a 
Pro=DMr ° 
and the area of the steam diagram above the pressure of release by the 


formula— 
Paes =—n+1 
Serr Tv rier 


In arithmetical calculation the equation as it stands above fs suited to cases in 
which ” is greater than 1. When a is less than 1 the proper arithmetical 
formula is— 


fra = ben (ri —1)p, Vy. 


When » = 1 we have, as stated in the text— 





vdp =p, % hyp. log. r. 


To produce such a curve | 





= 1589, correctad area. (By the more exact process the 
area is 1587, the difference being practically inconsiderable.) 
22. The area of the part of the diagram A B H K, that 


duct of the volume at release, A B, and the excess of the 
absolute pressure at release, B C, above the absolute back- 
pressure H C, 


EXAMPLES OF THE CALCULATION OF THE EFFICIENCY 

or STEAM. 

23. In each of the following numerical examples the 
following data are taken :—Absolute pressure of admis- 
sion, 0 F, 401b. on the square inch ; volume of admission 
FG, 23; of a cubic foot; ratio of expansion, 5; and, 
therefore, volume of release, A B, 123 of a cubic foot: 
absolute back pressure H C, 41b. on the square inch. 

24. The following are the results of the calculations ; 
product of absolute pressure and volume of admission in 

















each case, 40 x 25 = 1000. Hyperbolic logarithm of 
ratio of expansion, 1°609 :— 
EXAMPLE. I. If. Ill. IV. Vv. 
| | | 
} | 
jsf. | sP. | i 
| 935 | 8 | , 
| 823 | § He 
| age i* | 3° 
| 7 ae ; 
— 6 | & 
| | 
Expansion curve .. Gl G2 | G3 ad GS 
| com. 
hyp. 
Absolute pressure varies in-) 13 10 | 13 1 ? 
versely as power of volume } 1 9 1 
4935 6°688 | 7°232 8000 8°8438 


Absolute pressure of wr 
Ibs. on the square inch 


Area above pressure of release,) | 1443 1640 1632 1609 1587 








AFGB; foot-lbs. .. ..) 
Area below pressure of release, 7 . 0. 500 606 
ABHK; foot-lbs, .. } a ~) 





or work per stroke .. . 














| 
Total area of steam ———s 1760 | 1976 | 2036 2109 2193 
| 


Heat of release, = 16 AB- BC) , 
fuot-Ibs, 2 + of o073 
Add area AFGRB.. .. - 1643 


13376 | 14464 | 16000 | 17696 
1640 | 1632 1609 1587 























Heat expended on the — 11515 | 15016 | 16096 | 17609 | 19283 
per stroke, foot-lbs. ..  .. 
Efficiency of steam oe | 0153 | 0°132 | 0 126 0120 | O13 





25. The following additional results are computed on 
the supposition that the furnace, boiler, and fuel are of 
such construction and quality as to communicate to the 
water and steam 5,400,000 foot-lbs. of energy in the form 
of heat for each Ib. of coal consumed :— 























I. II. IIT. IV. ¥. 
Indicated work per Ib. of coal] 826200 | 712800 | 680400 | 648000 | 610200 
Ib. coal per I.H.P. per hour ..| 2°40 2°78 291 3-05 325 
REMARKS. 


26. The preceding rules and calculations show how, for 
ordinary practical purposes, the efficiency of steam and the 
economy of heat in its working yf be ascertained, in 
conformity with the principles of thermodynamics, but 
without making use of any of the more complex equations 
of that science. They also put ina strong light the fact, 
that as by far the greatest part of the expenditure of heat 
in a given engine is proportional nearly to the pressure of 
the steam at the release, or end of the expansion, the 
economy of steam engines depends to a great extent on 
keeping the pressure at release low as compared with the 
pressure of admission. 

27. The cause which principally tends to produce an un- 
duly high pressure of release with a given pressure of 
admission and rate of expansion, is the re-evaporation in 
the cylinder of steam which has been previously condensed 
in the cylinder during the earlier part of the stroke ; and 
the unduly high pressure of release, and consequent waste 
of heat, are to be prevented or diminished by preventing or 
diminishing that previous condensation of steam. The 
previous condensation may be prevented, either by com- 
municating sufficient heat to the steam through the 
cylinder, by the aid of a steam-jacket, or by sufficiently 
———s the steam before its admission into the 

nder. 

98. Even without the aid of a jacket or of superheating 
the condensation of steam during the early part of the 
stroke may be diminished by ing on the expansion 
successively in two cylinders; for the cooling of the 
cylinder, which is the immediate cause of that condensa- 
tion, is itself the effect of the low temperature of the steam 
during the latter of the expansion ; and in the double- 
cylinder engine the small cylinder, into which the steam 
is at first admitted, is not directly exposed to that cause 
of cooling. Nevertheless, double-cylinder engines as well 
as single-cylinder engines have their economy improved by 
jacketing and superheating. . 

29. In two papers (the first by the author of this com- 
munication, and the second by Mr. James Brownlee), which 
are printed in the Transactions of the Institution of 
Engineers in Scotland for 1861-2, a well-known series of 
experiments by Mr. Isherwood on the expansive working 
of steam are analysed, and are shown to prove that the 
liquefaction of steam per stroke on its admission into the 
cylinder of an expansive engine, though not exactly pro- 
portional to, depends upon and increases with the following 
quantities : the — of temperature corresponding 
to the expansion of the steam ; the extent of the surface 
of contact between the newly-admitted steam and the 
metal of the cylinder ; and the duration of that contact. 
Hence it evidently follows, that when other circumstances 
are alike, small cylinders and rapid revolution tend to 
diminish the liquefaction of steam, and consequently to 
improve the economy of heat, in engines without steam- 

ve or superheating. By proper jacketing or super- 
eating, however, the a in that respect of large 
cylinders and slow revolution is done away with. 

30. A practical limitation to the diminution of the size 
of the cylinders of engines expending a given quantity of 
steam arises from the facts that the proper size for the 





ports depends on the rat> of expenditure of steam alone; 
that although the waste of steam in filling ports and clear- 
ance may be diminished by cushioning, it cannot in con 
densing engines be altogether prevented; and that, ther: - 
fore, in such engines, care must be taken not to increase 
the frequency of the strokes, so as to make such waste of 
steam exceed the saving due to short duration of contact. 
Glasgow University, January 2nd, 1866. 





IRON-MAKING MACHINERY IN 
STAFFORDSHIRE. 


SeRrovs losses have been sustained throughout South Stafford- 
shire during the year by stoppages consequent upon the breakages 
of machinery. To so great an extent has this loss prevailed in one 
case, that a number of the men employed at one of the works of « 
leading finished-iron firm in South Staffordshire have, through it 
and the eight or ten weeks’ play consequent upon the strike and 
lock-out, made only half-time during the whole twelve months. 
These losses need not, however, take place in other than rare 
instances, as we have more than once maintained in these commu- 
nications. They arise out of a desire to conduct the works 
economically, but the result is the very opposite. Ironmasters 
here who have tolerably good foundries are fond of making most of 
the heavy castings to be laid down in their mills and forges ; but the 
skill which they have usually at their control is insufficient to pro- 
duce more than a portion of the castings required, and those the 
less important. The very best iron for mixturés that can be 
obtained cannot, of course, turn out wheels which, moving a forge 
and mill train, will work one into the other with an exact 
ness which is desirable to prolonged and easy wear. To make 
up for perfect exactness an amount of play is not unfrequently 
allowed, which is most destructive of smoothness, a jolting 
being the result, which, increased when iron is in the rolls, 
becomes, whilst the iron is passing through, only a little 
short in many cases of a deafening rumble. This stat» 
of things is the more inexcusable in South Staffordshire, because 
in that district there are firms who turn out heavy castings 
of this description of a quality which can be excelled at no foun- 
dries in any part of the kingdom. We have before had occasion to 
—* of the progress which South Staffordshire is making in 
the increase of its foundry and heavy machinery business. <A 
further evidence of the excellence of some of the products of this 
class which is produced in that part of the country has just come 
under our observation ; and it is the more satisfactory because it 
is associated with ‘‘progress” in another department of trade 
there. Our experience is, that small finished-iron works have often 
fewer breakages than occur at the larger works. This results from 
the fact, that having no foundry of sufficient proportions in which 
to — or reproduce portions of that machinery, they are com- 
yelled to purchase all their castings from competent makers. Not 
ong ago a small works was laid down in the parish of Tipton, for 
making tin-plates. Most of the machinery was ede from 
Gospel Oak, where it had been used by the late Messrs. J. and E. 
Walker, who at one time, at another of their works, supplied the 
British Government with the cannon which have done good service 
in contests, never, we trust, to be revived, with England's tradi- 
tional foe, France. The work was started chiefly by three men of 
much practical ability who had been in responsible positions under 
Messrs. Walker, and they traded under the title of the Hope 
Company. Not content with making tin-plates as they had 
assisted to make them all their life, they were amongst the first 
to avail themselves twelve months ago of Messrs. Saunders and 
Pipers’ admirable invention for coating the plates with tin so as to 
produce an even and a glosay surface free from the greasiness 
almost inseparable from the hand dipping, and free also from 
the rib which almost invariably accompanies the tinning in 
a rack. The Hope Company are now one of the twelve 
tin-plate making firms throughout the kingdom who have adopted 
this patent. Since they have used it, and have in consequence 
smoothed thei wet plates through a pair of rolls, instead of allow- 
ing them to drip, standing in the old rack described, their business 
has so much increased that they have had to extend their works 
in the iron-making department, and have laid down a new forge 
and mill. True to the principle to which chiefly they owe their 
success, they have purchased machinery of the best known quality. 
Some time ago Messrs. Jackson, the well-known machinists of 
Manchester, patented a process for making sets of cast driving and 
toothed wheels by machinery. Since that time Messrs. T. Perry and 
Son of Highfields, Bilston, have *‘ provisionally specified” a process for 
casting wheels of this class, but of a much more massive description 
than that usually produced by Messrs. Jackson, also by machinery. 
Wheels made upon this and used in the forges and mills of 
ironworks, revolve with the smoothness and precision never 
observable in the machinery turned out upon the old plan, and 
also with an absence of noise, whether the iron is under the rolls or 
not, which is perfectly delightful to witness. The Hope Company 
have been amongst the few who have as yet been able to’ secure a 
train of such wheels. We have been to the works at Tipton to see 
them in operation, and we have no hesitation in saying that they 
may congratulate themselves on having the best set of wheels that 
can be found in any ironworks in South Staffordshire. The 
driving wheel is 16ft. diameter, and weighs upwards of 20 tons. 
It drives the spur and other wheels, works a forge lever hammer, 
an 18in. forge train, and a 20in. sheet train, all of which have been 
supplied by the makers of the wheels. The engine is a 60-horse, 
with a 7ft. stroke, and of the beam condensing principle. It was 
supplied by Mr. J. Vernon, of Westbromwich, 
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CHASING A RAILWAY ENGINE FOR SIXTEEN MILES. A re- 
markable circumstance took place on Tuesday afternoon on the 
North-Eastern Railway, and it is a matter for sincere thankfulness 
that it was not attended with very serious consequences. Between 
two and three o’clock an engine and tender were at Leamside 
Junction, standing on the main line of rails, both the engineman 
and fireman being off them at the time. The fireman observed a 
goods train approaching on the same rails, and at once jumped on 
to the foot-board to remove his engine out of the way. Before he 
had succeeded in doing more than giving it a start, however, the 
goods train had run into the engine, the collision knocking the 
fireman off the board. The engine, thus set at liberty, went off 
towards Newcastle at a fearful rate, some estimating the “or at 
above sixty miles an hour. The greatest alarm was in the first 
instance caused among the officials at Leamside station, who saw 
that the occurrence might prove most fatal and destructive. They 
immediately telegraphed what had taken place to all the stations 
along the line, instructing the officials at Washington to 
despatch an engine after the runaway. The greatest excite- 
ment was caused at each station as it flew past, with no 
one to regulate its speed. An engine was got ready as soon 
as possible and started fin pursuit of the runaway. But the 
latter having got the start of about a mile, few expected 
that it would be overtaken before it rushed into Newcastle Central 
Station or had done great havoc elsewhere. On reaching Fell 
Station, however, it fortunately slackened its pace, the steam 
having blown off faster than it was generated, and it was come up 
with at Wash-house-lane, near Gateshead, after a run of about 16 
miles, and one of the men jumped on to the engine and turned off 
the steam. No one can say what damage it might not have done 
had it not been overtaken ; and, indeed, it seems marvellous that 
it should have run so far and so fast without occasioning some 
casualty. It passed Pelaw Main Station only a few minutes before 
the arrival of a passenger train from Sunderland and South 
Shields. Glad as everyone must be that the event, unprecedented 
in many respects, was not accompanied with fatal results, it is a 
matter calling for searching investigation, which it will, no doubt, 
receive,—Northern Express, 
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INDIAN RAILWAYS IN 1865. 
No. L 


SurrictEnt time has now elapsed since the Government first 
gave its aid to the establishment of railways throughout our 
Indian Empire, to furnish data as to the expense of the lines 
when completed, and the probable profit and loss of the under- 
takings. From a multitude of sources, from the Government 
report of Mr. Juland Danvers, from figures published in India, 
from the writings of Mr. W. P. Andrew, chairman of the Scinde 
Railway Company, from the survey of the Euphrates Valley, by 
Major General Chesney, and from other authorities, a mass of 
statistics is here given of the present position of railways in 
India, and the probability of the future union of that system 
with the lines of Europe. 

At midsummer, 1865, the number of miles of railway opened 
for traffic in India, was 3,186}, and the length remaining to be 
finished, 1,730}, making a total of 4,9164 miles, consequently, 
about two-thirds of the lines sanctioned by Government are 
finished. Of the ten Indian railways and their branches, the 
following number of miles are open for traffic:—East Indian, 
1,126; Great Indian Peninsula, 595}; Madras, 571; Bombay, 
Baroda, and Central India, 306; Scinde, 114; Punjab, 252; 
Punjab Delhi, none; Eastern Bengal, 114; Great Southern, 79; 
Calcutta and South Eastern, 29; Total, 3,186}. 

The miles of the sanctioned lines yet to be finished and 
opened are :—East Indian, 3705; Great Indian Peninsula, 670}; 
Madras, 281; Bombay, Baroda, and Central India, 6; Scinde, 
none; Punjab, none; Punjab Delhi, 320; Eastern Bengal, none; 
Great Southern, 82; Calcutta and South Eastern, none ; total, 
1,730}. 

To give a clear idea of the mileage finished, of the length of 
line to be constructed, and the relative national importance of 
the completed and uncompleted portions, a diagram of the rail- 
ways on a very reduced scale is subjoined. A dark line, 
(——————) denotes the finished portions, a zigzag line ( 
those in course of construction, and a dotted line | 
authorised lengths not yet commenced :— 

Here it will be seen that Bombay 
and Calcutta are not yet united, 
670} miles of the Great Indian 
Peninsula Railway having to be 
tinished, before the English mails find 
a quicker route than going all round 
India. This link is not likely to be 
completed before 1870. There is 
another gap between Bombay and 
Madras, that being the route by 
which the inhabitants of Bombay 


wish the mails for Australia and never 
China to be carried, as already 
stated in Tur Enxcixren. To the (Qfupracuee 


extreme west is seen the portion of f /\ 
the coast of Beloochistan, recently 
explored by Lieut. Colonel Pelly, a 
portion of the unknown district 
through which it is hoped a railway v 
will run to Europe, ria the Euphrates Ny 
Valley, and Turkey in Asia. 

With very little exception the 
whole of the lines in India, finished 
and unfinished, are single, and the 
trains travel at a very slow rate of 
speed. On the East Indian there 
are 67 miles double, and on the 
Great Indian Peninsula 57, making a 
total of 124 miles. Besides this, the 
doubling of 42 miles more, on the 
latter railway, has recently been 
sanctioned; all the rest, finished and 
unfinished, are single lines. In 1863 
the number of miles open for traffic 
was 2,519, and on these open lines 
194 accidents occurred in that year, 
112 of them being fatal. This is a 
very high rate, the number of pas- 
sengers in the twelve months being 
10,706,030, but only eighteen of the 
number were killed by cause sheyond 
their control. Of these eighteen, eight 
were passengers, and ten servants of the railway. Three of the eight 
were killed by a train being thrown off the rails by a stray buffalo, 
two lost their lives by a train getting off the line through negli 
gence, and the others were purely accidental. In Mr. Juland 
Danvers’ report, one of the deaths is described as caused by “the 
bite of a tiger,” which, without explanation, appears a 





trange 


railway accident ; and another fatal case was that of a passenger | 


whe jumped out of a train while it was on fire. 
The following is a summary of the rolling stock employed on 
all the Indian railways, up to the end of the year 1864 : 


| ; 
RAILWAYS, Locomotives.| Carriages, | TTeks and 











| 
| wagons, 
East Indian ee 08 08 oe ee ail 518 4.157 
Great Indian Peninsula... .. .. 118 270 3,226 
DeOGTGS ss 0% ce 00 06 80 76 165 1,807 
Kombay, Baroda, and Central India 65 236 3,121 
GelnBe.s os «8 of oe 08 cf 3l 66 647 
Punjab ee 8 36 140 
Eastern Bengal... «2 sc oc ce 20 102 370 
Great Southern... .. «2 oe ee i 33 171 
Calcutta and South Eastern... .. 6 42 157 
Total .. .. o | 686 1,468 13,796 


_ The capital expended for rolling stock since the first Indian 
line was commenced up to the Ist May, 1865, was £54,942,029, 
the expenditure during the past year only being £3,806,044, of 
which about £2,418,345 was spent in India, and £1,387,699 
in England. To meet this expenditure 36,533 shareholders 
subscribed up to December the 31st, 1864, £58,000,000. 
Of these shareholders 29,303 were registered in England, and 
777 in India, 393 only of the whole being natives. Hence 
it is evident that residents in England consider Indian rail- 
ways a good and safe investment for capital. The number of 
debenture holders at the end of 1864 was 6,453. The rate at 


which capital has been expended upon Indian railways during | 


the past fifteen years, is shown by the following figures :—In 


1850, £175,156; 1851, £351,323; 1852, £427,560; 1853, 
£670,649; 1854, £1,729,588; 1855, £3,371,005; 1856, 
£3,517,907 ; 1857, £3,417,268; 1858, £5,491,125; 1859. 
£7,162,872; 1860, £7,589,770; 1861, £6,558,614:; 1862, 


£5,810,852; 1863, £4,771,775 ; and 1864, £3,806,044. The total 
loss to Government during the year 1864, after allowing for the 
profit gained by the lines at work, was £130,000. “But,” says 
the Government Director of Indian railways, “ each year this loss 
will diminish, and, when the revenue receipts become larger than 
the capital expenditure in India, which will soon be the ease, the 
balance of gain, which has hitherto always been on the side of the 





thus | 








railway companies, will be on the side of the Government.” And 
on looking at the map printed herewith, it is not difficult to 
suppose such will be the case, seeing that as yet great gaps in 
the most important through routes stop large streams of traffic. 

Now here is one great fact, which may well point a moral and 
adorn atale. Indian railways have been free from parliamentary 
contests and very close assistance by gentlemen of the black robe, 
consequently the cost per mile of Indian railways, if completed 
according to estimate will be as follows, notwithstanding the 
expense of transporting men and materials from India :—East 
Indian, £20,849; Bombay, Baroda, and Central India, £19,230 ; 
Delhi, £18,750; Scinde, £17,543; Eastern Bengal, 15,789; 
East Indian (Jubbulpore), £15,555; Great Indian Peninsula, 
£12,646; Madras, N.W. line, £12,500; Punjab, £11,857; 
Madras, S.W. line, £11,178; and Great Southern, £9,316. 
The average cost per mile of English railways, including purchase 
of land, is £33,350. Although then, the average cost of Indian 
railways is comparatively low, there has yet been plenty of ex- 
travagance on the part of some of them, as shown by the following 
table, which is given in the Times of India, a local authority in- 
terested in the facts :— 











RAILWAYS, 


present gross 











tage which pre 
sent gross receipts 


Pere 








Fast Indian .. «2 «2s of «8 os 


552 24 | 27 6 
Great Indian Peninsula oe ee 709 22 38 10 
Bombay and Baroda .. «2 «+ oe 5 9 6 65 
Madras eo ce 08 ee 583 21 22 | #104 
Eastern Bengal .. «2 «2 «2 oe 538 23 | 25 ~ 
Scie 6. 6k ee ee oe we we BD ‘33 | a4: 7 
Punjab oe os oe ce oe 72°2 9 6 104 
Great Southern 4. oe se oe oe 49°8 I's 3 13°3 
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The excessive ratio of working expenses of the Great Indian 


more than 5 per cent., the Government payment of interest, of 
course, will cease, and half the surplus over 5- per cent. will go to 
the railway companies, the other half to the Government. Of 
the shareholders, receiving the guaranteed interest, more than 
half hold less than £1,000 stock, and, as already stated, near! 
all reside in England. These shareholders appear to have as mone | 
confidence in the Indian railways as in the funds, and there 
is never any lack of applicants for more shares when any are 
issued, 

The above, in a compact form, gives all the principal points of 
interest respecting the railways of our Indian empire, up to, and 
in some instances, later than Dec. 31st, 1864. A statistical 
summary of the staff employed on all these lines, and infor- 
mation about the health of railway employes in India, is 
appended :— 
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=e =35 ct e 5 § é & 
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RAILWAYS, ct Et et\let ct $c 
-=2\ é2led| #e|z22i 52 

Ee | gE) FE) 56) *2 | es 

Ai84| Al™A! BIA 

East Indian (Bengal Division ..7| 87 | 4,214 | 2,499 | 2,160 1,085 | 464 
East Indian (North-west Provinces | 219 | 2,224 | 1,017 | 3,935 | 238 | 282 
Eastern Bengal .. «. «. «| 90 | 299] 475] 804| 33) — 
Calcutta and South Eastern ., | 39 | 19 71 17 1) oat 
Madras .. «so oc oe eco oe | 203 3,157 | 1,164 | 4,554 8&7 28 
Great Southern of India .. ..| 12 | 36] 129] 322 i9| 2 
Great Indian Peninsula e+ «+ | 160 | 224) 2,790 | 2,280 650' 27 
Bombay, Baroda, and Central India 18 400; 220) 2,014 70, 68 

j | 

Pe os we ce te we we ht @ 186] 137) 121 34) 54 
Rillillinn 2c <0 se ts os oe BEL | - sao | 
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Out of the above number of servants, only about one in 
twenty is not a native, and the natives only receive one-third or 
one-fourth the salary of Europeans, the latter being required to 
occupy the position of responsibility and places where skill and 
nerve is wanted. The natives make very good clerks and station- 
masters, but are useless as engine drivers and pointsmen. In 
the above table the figures opposite the Great Indian Peninsula 
and the Bombay, Baroda, and Central Indian railways are not 
exact, but estimated. 

As regards the health of the European officials, during the past 
year, twenty-two died, and seventeen retired through ill health. 
Of the deaths eleven took place on the East Indian line, five on 
the Great Indian Peninsula, two on the Madras, one on the 
Bombay and Baroda, two on the Punjab, and one on the Calcutta 
and South Eastern. The average number for the four previous 
years, was 35 per annum, so the mortality last year had decreased. 
The mortality among those who go out to India averages rather 
less than one per cent. per annum, but many are prevented from 
leaving England by the examining physician refusing to pass 
them. Mr. William Brinton, M.D., F.R.S., is the gentleman who 
examines most of the candidates for the Indian railway service, 
and he says that he has been obliged to reject one out of every 
five during the past year. This proportion must be regarded as 
a large one, especially on consideration that a large number of 
the candidates had previously undergone a medical examination 
before appointment on the English railways. Many so employed 
in England show symptoms of premature decay to such an extent 
that no good London Insurance office would accept them as first 
class lives. Workers in metal, and those continually engaged 


in piece work, exhibit these lesions or tendencies most, 
and it unfits them to resist the change of climate 
or to withstand hard work beneath the burning sun 


of India. Dr. Brinton states in proof of this assertion that 
the average age of the persons examined is thirty, and the 
average age of those rejected is from thirty-three years to thirty- 
five years. Railway officials in India are liable to a heavier rate 
of mortality than recruits despatched there for military purposes, 
unless the latter be on active service. The surveying and con- 
struction of railroads expose the engineers and others to trying 
ordeals, and to the heat of the noontide sun, and to the malaria of 
the marshes and jungles. At the foot of some of the Indian moun- 
tain ranges, more especially the Himalayas, a belt of marshy 
forest ground is often found, where even the native cannot live ; 
yet, wherever the railway goes, there must the officials go also. 
Dr. Brinton states that the enforced idleness of the overland 
journey, and the very sudden change of climate by that route, is 





Peninsula Railway in the above table is owing principally to the | 
compensation paid during 1864 for cotton destroyed by fire or | 


detained at the Thull Ghaut. 
ever, in the 
matter of working expenses seems necessary. 


There are such discrepancies, how- 
other figures that special investigation as to this 
The East Indian, 


especially, has an expensive establishment, much more than resi- | 


dents deem necessary for the efficient working of the line, which 


has a series of very magnificent stations. Officials in India should | 


be highly paid, and we are not advocates for shabby stations; still 
this, and perhaps other companies, seem to have gone beyond 
the fair medium. 


from 1}d. per mile on the Scinde Railway, to 14d. on the Bombay | 


and Baroda. Second class, from gd. on the Madras Railway to 
ld. on the Great Indian Peninsula, and several others. Third 
class, from 4d. to 3d., half the lines charging the one amount, and 
half the other. There is a fourth class at {d. per mile, on the 
East Indian, Eastern Bengal, and Calcutta and South Eastern 
Railways. 

The following shows the amount of guaranteed interest paid by 
Government during 1864, as well as the total amount paid since 
the first railway in India was commenced :— 








Interest paid up 
to3's December, 


Total to 


Interest paid December 31st 


PAYS. : 
RAILWAY during 1864, 


























ists. | sH4. 

CC _- _—— — —_—_—— —— 
£ eal 2 8. d. £ s. d. 
EastIndian.. .. «+ | 5,200,109 1 2 | 1,057,448 19 7 6,257,558 0 9 
Great Indian Peninsula | 2.295.770 10 0 456,491 5 7 28522961 15 7 
Madras... .. «. «+ | 1,480,197 6 1 345,284 18 9 | 1,825,482 7 10 
Scinde .. os oe 388,350 7 9 92462 11 4 430,798 19 1 
Punjab.. .. + e- 229.448 5 5 94,033 16 3 323,482 1 8 
Delhi .. oe of ev 37.986 211 62,274 14 3 90,260 17 2 
Indus Steam Flotilla .. 68,080 6 9 16,644 8 5 | 84,724 15 2 

Bombay, Baroda, and ons 1% on ’ . 
re dar gy a 588,283 15 11 | 223,761 19 6 | 812,000 15 5 
Eastern Bengal .. .. | 207,774 7 1 70,000 0 0! 277,774 7 1 

Calcutta and South) | . . | os 

Eastern .. 0. oe 55,806 19 5 19,811 13 11 75,418 13 4 
Great Southern ..  .. 91,047 0 7 39,529 7 0 130,576 7 7 
Total oe |10,592,795 3 1 | 2,567,743 14 7 13,160,538 17 8&8 





Of the above total paid by the Government during 1864 
£2,533,381 19s, 3d. was paid in England, and £34,361 15s. 4d. 
in India. Of the total amount paid from the first up to the end of 
1864 by the Government, in the shape of guaranteed interest, 
£3,300,000 has been paid back by the earnings of the railway 
When the traffic on the railways yields a profit of 


companies. 


more trying and dangerous to European constitutions than the 
old route round the Cape of Good Hope. He recommends the 
latter whenever it is possible to choose it. Those officials passed 
by him are, as a body, remarkable for their vigour and health 
before leaving England. 

The difficulties overcome by the engineers within the last year 
or two, to bring about the grand results that have occupied our 
attention, have been noticed from time to time in this journal. The 
Bhore and Thull Ghaut inclines, on the Great Indian Peninsula 
Railway, have broken through the great mountain range into the 
cotton districts of Central India. The Bhore Ghaut incline rises 


| more than 1,000ft. in a little over six miles, in the midst of the 
The fares on the Indian railways vary as follows :—First class, | 





grandest mountain scenery, and the Thull Ghaut has an incline of 
1,000ft. in ten miles, the steepest gradient being 1 in 37 for 4 miles 
30 chains, and the sharpest curve 17 chains radius for a length of 
$3 chains. There are thirteen tunnels of an aggregate length of 
2,652 yards, and viaducts to the extent of 741 yards, one of 250 
yards being 200ft. in height. The cost of this incline was 
£50,000 per mile. The cyclone, which did so much damage at 
Calcutta about a year ago, spent some of its fury on the railway 
termini there, the East Indian sustaining damage to the amount 
of £9,515, the Eastern Bengal £12,600, and the Calcutta and 
South Eastern £1,730 ; total £23,245. Such were the effects of 
the great hurricane which is supposed to have origimated at the 
Andamman Islands, a nest of storms, and a place where two troop- 
ships, according to Dr. Muatt, were once blown clean out of the 
sea into the jungle. In the storm now under notice, not only were 
stations and sheds swept away, but an engine and part of a train on 
the Eastern Bengal Railway blown over. On the western side of 
India the monsoon, in the middle of the year, is stated by Mr. 
Juland Danvers to have caused much damage by its floods. On 
the 27th of June the embankments of a culvert were washed 
away on the Great Indian Peninsula Railway, and on the follow- 
ing day a viaduct of 12 spans of 30ft. iron girders was destroyed. 
A night train passing shortly afterwards ran into the gap, and 
fourteen native passengers were unfortunately killed on the spot. 
Six spans of the great bridge over the Nerbudda river were swept 
away by the floods, and the traffic of the Bombay and Baroda 
Railway had all to be carried across the water here in boats for 
several months, the arduous and dangerous task of superintend- 
ing the transit from side to side falling upon Mr. Frederick 
Potter, late of the South Wales Railway. 

The quantity of materials sent out in 1854 for the construction, 
maintenance, and working of railways in India, amounted to 
102,318 tons, in 233 ships. The value of the goods shipped was 
£1,018,164 and the amount paid for freight and insurance 
£164,528. 
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FOREIGN-SCIENCE. 

Mont Cents TunNEL.—The workmen employed in excavating 
the Mont Cenis tunnel have been so thinned by the cholera, that 
many of them have refused to continue work. 

CopPek ORE IN AUSTRALIA,—It is stated in the Riverine Herald 
that the river steamers are to be employed in carrying copper ore 
from the new mines, now being opened at Tumberumba, in New 
South Wales. Mr. Littlewood, one of the proprietors, who has 
recently visited the mines, brought back some specimens for assay ; 
the lode is known to be very rich in copper, and is supposed to 
contain a proportion of silver. A quantity of copper ore from the 

Sarrier Ranges has been received at Echuca. The specimens are 
all surface stones, yielding 65 per cent. copper. These ores are 
brought down the river by steamer to Echuca, whence they are 
sent on by rail to Melbourne. 

IMPROVEMENTS IN QUARTZ-CRUSHING MAcCHINERY.—Mr. A 


Hope, of Prahran, Australia, has patented a compound stamp , 


battery, in which two or more rows of stamps are placed in one 
box, and made to work freely together. The machine has nine 
stamp heads, the back row being heavier, and driven at a slower 
rate of speed than the crushers proper. The latter have a greater 
crushing surface, and rotate in opposite directions to the back row. 
By this machine the cost of foundations is reduced by one half, 
and the apparatus will do more work with less driving power. A 


machine of this description, capable of crushing 200 tons per week, | 


cost £340. 

NEW AUSTRALIAN CompPANtes.--The Burra Mining Company 
intend raising fresh capital by issuing more shares. Five ‘Adelaide 
gentlemen have offered to purchase these mines for £150,000. 
Messrs. Kruge, Praagst, and Co. have promoted a new company 
for the manufacture of stearine candles, capital £18,000, in sixty 
shares of £300 each, and all the shares have been taken up.—A 
general Finance, Credit, and Agency Company has been started, 
capital £1,000,000 in 200,000 shares of £5each. A line of steam 
packets is to be established between the eastern parts of Australia 
and Batavia, rid Cape Yorke, Timor, Coepang, and Sourabaya. 
The projectors of the company are Messrs. Van Hoboken and 
Sons, of Rotterdam, and Messrs. Reynst and Vinju, of Batavia. 
The service contemplat:! (says the Me/bourne Argus) is monthly 
each way, by means o three iron paddle-wheel steamers, each 
having carrying capacity to the extent of 700 or 800 tons, accom- 
modation for passenger: to the number of 100 or 150 (one-third 
being first class), and worked by engines of 400-horse power nomi- 
nally. The passage from Batavia to Sydney, it is asserted, can be 
accomplished (allowing stoppages at three if not four places) in 
twenty-two days. The promoters seek to obtain a subsidy, ranging 
from £8,400 to £15,000 per annum for ten years, from the Govern- 
ments of Batavia, New South Wales, and Queensland. 

AUSTRALIAN RaILways.—A survey for a line of railway from 
Brisbane to ipswich has been commenced by the Government of 
Queensland, and the first sod of the Rockhampton Railway has 
been cut. Three tenders have been made for the leasing of the 
Adelaide Railways, but it is probable neither of them will be ac- 
cepted, as the Government propose offering the railways for sale, 
at a fixed minimum of £450,000. The total number of passengers 
conveyed during the month of September on the lines of the 
Government of Victoria was 66,995, and 160,608 on the Melbourne 
and Hudson's Bay United Railway. 

THE FRENCH PHOTOGRAPHIC SocrEeTy.—A new lens, manufac- 
tured by Messrs. Voigtlander, of Vienna, is causing considerable 
sensation in the photographic world, since it gives an enormous 
angle of view, much greater than English opticians thought possible, 
and is achromatic, though made only of crown glass. None of 
them are yet on sale in England. <A description of them was given 
at the last meeting of the French Photographic Society, where it 
was stated that this new objective, invented by M. Steinheil, is 
bi-concave, and varies in dimensions according to the size of the 
picture, from 8 to 56 millimétres in diameter. The focus is 8 min. 
6 sec. in the first case, and 586 inthe second. The pictures obtained 
by it are very beautiful, but none of the landscapes have been ex- 
hibited, all the specimens being architectural subjects. At the same 
meeting a very curious fact, noticed by Mr. Warren De la Rue, was 
mentioned. This noted amateur photographer took some photo- 
graphs of the eclipse of the moon last October at the Observatory 
at Kew. He has obtained, by enlargement, seventeen positives, 
and discovered, on examination, that each of these pictures was of 
a stereoscopic character, when mounted with similar pictures taken 
of the preceding eclipse. 


Cosmos” ON THE LONDON CHEMICAL SocrEeTY.—It will be re- | 


membered that Dr. Phipson, the London correspondent of Cosmos, 
recently brought a most serious charge against Dr. Odling and 
Professor Frankland. These two gentlemen are both members of 
the London Chemical Society, which is censured in a later number 
of Cosmos by Dr. Phipson, who informs his readers that the 
Chemical Society of London holds its meetings in two rooms in 
Burlington House. Here the society has two glass cabinets, filled 
with numerous chemical samples and products, given to the society 
by the authors of the papers read at the meetings, and published 


in their journal. The society, finding these cupboards so full that | 
they would not hold another bottle, resolved, in opposition to a | 


minority of the members, to put the entire collection in the hands 
of members of the council, to be “‘ distributed, sold, thrown away,” 
although the building a third cupboard would cost less than £5. 
Dr. Phipson, having stated these facts, comments upon them with 
much more acidity than seems necessary, and opines that ere long 
the ‘‘ Journal of the Chemical Society” will disappear also. The 
Royal Society holds its meetings in Burlington House also, and 
Dr. Phipson falls foul of its members because they publish their 
transactions at irregular intervals, which they have a right to do if 
they like. These attacks are not necessary, and induce the suppo- 
sition that aminus originated the charge against Dr. Odling of 
causing the death of one of his assistants. 

Breta’s Comet.—Mr. R. P. Secchi has been watching, at Rome, 
the northern portion of the comet of Biela, which has a double 


body. The Italian astronomer saw the northern portion on the | 


10th of December at 9h. 6m. ; its Right Ascension was 22 deg. 
46 min. 37 sec., and its North Polar distance 94deg. 8min. At the 
Paris and Greenwich Observatories the comet had been sought for 
in vain. M. Secchi found it 7 deg. from the place where it was 
expected to make its appearance, and it required all the serenity of 
an Italian sky to discover its position. 

IRON IN THE AUCKLAND ISLANDS.—Steel and iron have recently 
been made from New Zealand ore, and it is not improbable that 
iron will, at a future day, be made at the Auckland Islands, a 
barren group in the South Pacific Ocean. These islands are of 
volcanic formation, and cover an area of 100,000 acres, and ‘they 
are so highly magnetic in many places that the group may be com- 
pared to an enormous magnet.” They have very beautiful scenery, 
and are principally composed of basalt and greenstone. The 
belong to Great Britain by right of discovery, and the Englis 
Government has given exclusive possession of these islands to 
Messrs. Enderley, who on a South Sea whale fishery from 
these possessions. Auckland Island itself is thirty miles long by 
fifteen broad, and there are several smaller islands separated from 
each other by narrow channels. 

THE CAPE OF Good Hopr.—The latest Cape news announces 
that on Thursday, the 16th of November, the planet Venus was 
occulted by the moon, the mean time of immersion at bright limb 
4h. 55m., mean time of immersion at dark limb 5h. 45m. The 
moon being only 2} days from change, the bright limb appeared as 
a narrow crescent.-The quantity of copper shipped from Cape 
Colony to England in October was 143} tons ; shipped by Mr. M. 
L. Bensuar, 764 tons; Cape Copper Mining Company, 54 tons‘ 
and Messrs. Pocock and Co., 13 tons. The total amount of traffic 


on the Cape Town and Wellington and Wynberg Railways for the 
month of September was £3,271 11s. 7d., the Wellington line pro- 


ducing £3,133 13s, 1d., and the Wynberg Railway £32 13s. 6d.— 


The barque Queen of Ava, belonging to Messrs. Henckell and Co., 
London, and laden with coals from Cardiff, struck heavily on a 
reef off Dassen Island, on Sunday, the 29th of October, there being 
a thick fog on. The vessel went to pieces, but the crew were saved. 
The captain attributes the disaster to an error in the chronometer. 
—A new reservoir is to be constructed at Grahamstown, and the 
corporation have advertised for tenders. 

COLONIAL GOLD MINING INTELLIGENCE.—A_ prospecting expe- 
dition in search of gold in South Africa was about starting from 
Cape Town when the last mail left. Bushman’s River is the most 
likely scene of operations.—In India Mr. Sterne applied to the 
Madras Government for permission to dig for gold in various parts 
of the Presidency, and the application was referred to the Govern- 
ment of India. The result is that the Government has granted to 
Mr. Sterne a monopoly for ten years of the gold and other metals 

| **in such area of Government waste land not exceeding 2,000 acres, 

in one or more blocks of not less than 500 acres each, or there- 
abouts, as he may select and point out, on condition-of his paying 
to Government a royalty of 5 per cent. on the gold or other metals 
he may realise.”—-From Australia there is a rush to the New 

Zealand gold-fields recently opened, and this thins the number of 

miners. The hot season has dried up most of the streams in 

Victoria, bringing operations nearly to a standstill. At Donolly 

one large nugget, weighing 515 oz., has been found in new ground; 

another was dug up near it, weighing 89 0z.; a third weighing 

19 0z., at the Belgian Reef, and a third of 120z. at Gooseberry 

| Hill. Several tons of quartz from White Horse Reef ‘ages over 
2oz. per ton. The latest news from Rocky Flat, the Victoria 
Company, the Mount Greenock Companies, Amherst, and Morris 
Flat, is rather unfavourable than otherwise. The same may be 
said of Darling Flat, the Balangan Field, and Commissioner’s Flat. 
The failure of water has nearly stopped operations in the Ararat 
district. On the Red Hill diggings about 200 men are at work, and 
reported to be doing tolerably well. The West Coast Times report 
that there has been a rush to the Hokitika diggings, and that the 
mines are rich enough to give all who have come a good return for 
their labour. There has been a great rush to Bruce Bay, on the 
west coast of Australia, where a number of miners went in the 
Miskin. They have already planned out a township there, and 
begun building the principal street, quarreling, however, about 
frontages, and seeking the blessings of the law at the very infancy 
of the settlement. However, very little in the shape of gold has 
been found, and it is not unlikely the disappointed miners will 
have to abandon the position and return home.—In New Zealand 
the natives now offer less opposition to explorers in certain parts 
of their territory, and Mr. Williamson has proceeded to the Thames 
in the Government steamer Snowflake, with a supply of mining 
implements ; and another party, under Mr. E. Wood, have left for 

| the same district rid Coromandel. A considerable quantity of 
| gold has already been obtained in the Thames district by alluvial 
washing. 

THE MINERALS OF GREAT BARRIER ISLAND.—Great Barrier 
Island, off the coast of New Zealand, is very little known even by 
the settlers of that colony. The Needles, at the northern ex- 
tremity of Great Barrier Island, are precipitous rocks, and about 
four miles from them is a little bay where a copper mine is worked. 
The ore is said to be rich, and a few years ago was worked success- 
fully; but since it has passed into the hands of the Great Barrier 
Land, Harbour, and Mining Company, has been little worked, and 
that at a loss. Recently the Otea Mining Company has bought it, and 
their English manager, who has just arrived out, is making active 
varations to work it efficiently. Port Fitzroy, the inner 

arbour of Port Abercrombie, affords good and safe anchorage, and 
here the Great Barrier Company have established the largest saw- 

mill in New Zealand, in the midst of immense forests. There are 

several fine harbours in the island, which is rich in copper, granite, 

and freestone. 

NEW AUSTRALIAN NAPHTHA WorRKS.—At the departure of the 
last mail the Hartley Kerosene Oil and Paraffin Company expected 
to finish the erection of their machinery at the mine in the course 
of a month, and if they have succeeded in so doing, the manufac- 
ture of it has commenced. The Sidney Herald states that ** two 
large tanks, to hold 25,000 gallons each, have been constructed and 
are being fixed. A large tank is also being made to hold 10,000 
gallons of refined oil. It is expected the company will, soon after 
| starting, produce about 10,000 gallons of oil a week, and that this 
| quantity will ultimately be increased. Shipments of raw material 

have been made to Melbourne and Geelong, and 300 tons are now 
| in Sydney, ready to meet any demand that may arise for exporta- 
tion. The results of experiments with the mineral on a somewhat 
large scale have been very satisfactory, a good burning oil having 
been produced, and the coal yielding 100 gallons of refined oil to 
the ton.” 

COMMUNICATION WITH INDIA.—Again great delays are taking 
place on the Indo-European line of telegraph, and the Bombay 
papers say that the fault does not lie between Bombay and Kurra- 
chee, but nearer England. The delay and uncertainty injures the 
cotton trade and benefits speculators, who spread false rumours 
about variations in prices. The Peninsular and Oriental gas 
| steamships recently made one or two passages through the Red Sea 
at much greater speed. The Mooltan did not leave Caleutta with 
the mails till several days after date in consequence of a most 
serious matter, the silting of the Hooghly river. A bar was 
suddenly formed in one of the principal channels of the river. The 
Rungafullah channel is a network of sands, along the east side of 
which run two narrow channels, which, says the Hurkaru, are 
separated from Mud Point channel by two bars. <A peculiarity 
about these bars is, that every now and then a mass of sand 
becomes detached from the sand-bank at the head of the channel, 
and travels down its course, and it is supposed that such a lump 
gave rise to the sudden formation of the bar now under notice. 
The shoaling of the water was sudden and excessive ; on the 16th 
of September there were 10}ft. at low water, on Tuesday 7th of 
November 9ft., and on Wednesday 8th, 6ft. only. It is expected 
that, as usual, the river will go on shoaling gradually till just 
before the rainy season sets in. Such a calamity will, it is pro- 
| bable, necessitate the forwarding of the Calcutta mail across the 
| country vi@ Bombay, before the completion of railway cominunica- 
| tion between the two towns. 


| Iron SHIPBUILDING oN THE HuMBER.—The returns of the ships 
| built and launched from the two iron shipbuilding yards on the 
| Humber, near Hull, have just been ese The total registered 
tonnage of the ships amounts to 19,396. Of these, vessels with a 
tonnage of 9,882 tons were ldunched from the yard of the Humber 
Ironworks and Shipbuilding Company ; the remaining vessels, of 
9,514 tons, were turned out by Messrs. C. and W. Earle. The 
vessels built by the Humber Company consisted of six large sailing 
ships and five steamers. Four of the sailing ships, which were tor 
Liverpool houses, were each upwards of 1,300 tons register. In 
1864 this company built five sailing ships and four steamers, with 
a gross registered tonnage of 7,821, thus showing an increase of 
tonnage in the year of upwards of 2,000 tons, During 1865 
Messrs. Earle built eight steamers, with a tonnage of 9,514, and a 
steam power of 980 horses. In 1864 Messrs. Earle built six 
steamers and two sailing ships, with a tonnage of 9,479. Of the 
vessels built by the firm in 1865 two were of more than 2,300 
tons, and two of more than 1,300. The two largest were built for 
Messrs. J. Moss and Co., for the East India trade. Two vessels 
have been built on the Humber for the Manchester, Sheffield, and 
Lincolnshire Railway Company —the first under the powers of the 
steamboats bill obtained last session by that company. One of 
them, the Lincoln, 667 tons register, was built by the Humber 
Company, and the other, the Wakefield, also 667 tons register, 
was built by Messrs. Earle. These vessels will ply between 
Grimsby and Hamburg. ‘Two other steamers for the same com- 
pany, the Leeds and the Bradford, have been built on the 
| Clyde, to run between Grimsby and Rotterdam. 
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Panis Society or Civin ENGiIneers.—(From our Corre- 
spondent.)—M. Alfred Nozo has been elected President of the 
Paris Société des Ingénicurs Civils for 1866, The vice-presidents 
are MM. Charles Callon, E. Flachat, Love, and Charles meen 

CAN A GASHOLDER EyPLopE?—-A remarkable fire recently 
occurred at the works of the Dundee Gas Company, with results 
which so perfectly corroborate all that we have stated as to 
the safety of gasholders, that we feel much pleasure in laying the 
particulars before our readers. We are principally indebted to the 
Dundee Advertiser for the facts :—‘* Close to the east boundary 
wall, which forms the division between the works of the two com- 
panies, there are four small gasometers, capable of holding about 
40,000ft. or 50,000ft. of gas each, and these are enclosed on all 
sides by a wall 20ft. in height. They are of old construction, and 
the tremendous gale which prevailed on Saturday night had 
shaken them very much, particularly as they were nearly full of 
gas, and were thus made very buoyant. It would seem that the 
shaking of the gasometer which stands at the north-east corner of 
the enclosure had broken one of the pillars or supports, and the large 
mass had tilted over to the east side, and the lower rim being thus 
partly raised above the level of the water in which it floats, the gas 
inside had escaped in large quantity. By what means it was 
ignited is unknown. There is a lamp which stands in the middle 
of the court, equidistant from each boiler, and the gas may have 
risen to the flame in it ; or—which appears not at all improbable 
the lightning may have caused the ignition. However that may 
be, the gas was set on fire, and immediately blazed up with great 
fury. The aperture between the water and the outer rim of 
the gasometer being of small size compared with the whole sur- 
face, the flame continued steadily for a considerable time. The 
alarm was immediately given, and Mr. Kay, the engineer (whose 
residence is within the works), was soon on the spot, and took the 
best means in his power to subdue the fire, and to prevent 
the possibility of an explosion. The flames rose to a height 
of fully 30ft. ; and the heat was so intense as to melt the cement in 
the joiings of the other three gasholders, so that the gas also 
escaped from them, and they were soon encircled with rings of 
flame. The hose was soon attached to the fire-plugs in the works, 
and water was thrown on the three gasholders to cool them down, 
and to prevent the gas as much as possible from escaping. The 
one in which the fire originated was in course of time emptied of 
the gas, and then all danger of a further extension of the fire was 
removed. The gas, however, in the other three was run out, and 
it was found that they were not much damaged. The leaks at the 
ae will have to be stopped, but beyond that they appear to 
have suffered little or no injury. The fourth lies tilted over on its 
side, and partly submerged in the water, and that side of it on 
which the tire broke out is crushed and distorted like the side of a 
partially filled balloon. We understand the company are not 
insured.” 

THe Fire av St. KATHARINE’S Docks. —One of the warehouses 
in St. Katharine’s Docks has been destroyed by a fire, which broke 
out on Monday last, raged for more than twenty-four hours, and 
has been described as the most destructive which has occurred 
within the metropolis since 1861. The following particulars of the 
engines brought to bear, possess some interest as representing the 
advances which we have made during the last few years in the 
means of controling fires :— 

ENGINES BELONGING TO THE METROPOLITAN FIRE BRIGADE. 


Stationed at. Description of engine. Constructed by 


Southwark Bridge .. Floating Engine. 


Shand & Mason, 1855 


Weillclose-square .. |Single Horizontal Land Engine do. 1862 
Chandos-street.. .. | Double Vertical do. ] do. 1862 
King-st., Regent-st. .. | Patent Vertical (small size) do. do. 1863 
Tooley-street .. .. | Vertical do. do. Roberts 1863 
Watling-street ... .. |Patent Vertical do. do. Shand & Mason, 1864 
Bishopsgate-street .. do. do. do, do. Istd 
Waterloo-road .. .. do. do. do. do. 1865 


School-house-lane, } 


Ratcliff nN do. do. = do do. 1865 





The following engines were supplied by Shand, Mason, and Co. for 
the occasion, at the request of Captain Shaw :—Two patent vertical, 
medium size, constructed for the corporation of Amsterdam ; one 
patent vertical, small size, for the British Admiralty. In addition 
to these were two of Merryweather and Sons’ horizontal engines. 
As a contrast to the above, at the great fire in Tooley-street in 
1861 there were only two floating engines, and two small land 
steam engines, all by Shand and Mason, there being no others in 
existence in London at that time. 

Unitep States InkoN MANUFACTURERS’ ASSOCIATION. — The 
annual meeting of the American Ironmasters’ Association was 
held at the Board of Trade rooms, Philadelphia, on the 13th of 
December. Representatives were present from nearly all the iron 
and steel works in the Union. It is shown by the report of the 
secretary pro tem. that the product of the blast furnaces in 1864 
was 1,149,913 net tons. Of this, 684,319 tons were anthracite 
pigs, 210,108 of raw coal make, and the balance of charcoal make. 
The product of Pennsylvania and Ohio exceeded 1,000,000 tons. 
In 1856, the whole number of charcoal furnaces in the United 
States was 156. The product of new iron for 1864 was 974,876 
tons. The amount of pig iron, scrap iron, &c., worked up in 1864 
was about 1,400,000 tons. It is evident that this important 
interest it to be largely developed here in the next few years, and “‘it 
is the duty of the Government to extend to it every encouragement.” 
In 1849 there were 79 charcoal furnaces in Pennsylvania east of 
the mountains, which produced in that year 55,617 tons. By the 
year 1860, 32 of these had finally ceased operations. To the 
remaining 47, at least seven new furnaces had been added ; the 
production in that year was 36,576 tons. In 1864, 42,953 tons 
were made. West of the Alleghany Mountains, in Pennsylvania, 
there has been since 1849 a very marked and rapid decrease in the 
production of charcoal iron. This region in 1849 produced 55,494 
tons of charcoal iron, 85 furnaces being in operation. In 1864, 
9 furnaces only were in blast, producing 8,701 tons. This re- 
markable decrease in the quantity of charcoal iron made in Penn- 
sylvania can be ascribed to the operation of several agencies : 
1. One that has been active for a number of years, viz., the 
absorption of wood for agricultural purposes. 2. One of recent 
introduction, viz., the great pet for and consequent high 
price of labour, resulting from the discovery ot vast quantities 
of petroleum in the valleys of the Alleghany and its tributaries. 
3. The extensive introduction of the manufacture of iron from 
coke and raw coal. These causes, operating with more or less 
intensity throughout the Eastern States, will probably gradually 
drive the charcoal iron manufacture into the Western and North- 
Western States, where wood is cheap and where the ores are of 
unexampled purity and richness. The total production of charcoal 
pig iron in the country in 1864 amounts to 255,486 tons. The 
product of the rolling mills making railroad rails in the United 
States for 1864 was as follows :— 

Roll Mill. 





Total Present 
Produced. Capacity. 
37,000 


Massachusetts .. 
es oe 98,000 


New York .. ee 





ee §=25,000 
. ee 3000) 
26,8830 .. .. 80,000 

. 20,000 


Kentucky .. 
Indiana .. 
Illinois ee 
Michigan .. .s o« 


New Jersey oe eo 11,687 « eo 12,00 
Pennsylvania oe oe - 159,610 .. .. 348,000 
Maryland .. ee oe ° 5,488 «6 oe 29,090 
West Virginia ee e oe oe «618,009 

oe « 20,301 - 66,000 


. . 

oe . 

ee oe n44 
Ohio .e «+s of . 

ee . 

. . 

oe . 
. 


: "5,600 


— me nS Ne 








Missouri .. oc cc of « oe oe oe =10,000 
TemnesseC.. os oe oF «© . oe ee ee 9,000 
Georgia ss os oo ° ° ee - 9,000 

335,369 792,000 
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RAILWAY MATTERS. 

Ir is stated that the money deposited with the Accountant- 
General on account of new railway bills for this Session amounts 
to nearly £10,000,000. 

THE general order that moustaches worn by porters and others 
on the South-Eastern Railway should be at once shaved off, has 
been almost universally complied with. 

COLONEL MoNsELL, M.P., has been placed on the Railway Com- 
mission to represent Irish interests, in place of Lord Seamalionens 
whose state of health obliges him to retire from it. 

AN extraordinary fact in connection with the traffic of the East 
India Railway is, that 90 per cent. of the whole is third-class, 
carried at the rate of three-eighths of a penny per mile. 

Ir is stated as probable that Mr. R. Moseley, who has for twenty 
years been associated with railway affairs in the Eastern Counties, 
will be appointed general manager of the Great Eastern system. 

THE railway from Thurles on the Great Southern and Western 
is to be commenced at once. This line will run through a very 
rich district of country. Mr. Beytagh, of Thurles, is the engineer, 

Tue furniture, fittings, telezraph instruments, &ec., at all the 
stations belonging to the Hull and Hornsea Railway Company 
were last week sold by auction to satisfy the demands of certain 
creditors. 

Ir is stated from Russia, that the Emperor has confirmed a con- 
cession to Sir Morton Peto, of a railway from Witebsk to Orel, a 
distance of 500 miles. This line will probably be the best com- 
mercial railway in the Empire. 

Tue West Norfolk Junction has been completed as far as Holk- 
ham. It starts from the Lynn and Hunstanton line at Hencham, 
and is to be carried to Wells-next-the-Sea, where it will effect a 
junction with the Great Eastern Railway. 

Tue Lynn and Sutton Railway having passed the ordeal of 
Captain Tyler's inspection will be opened next weck. The exten- 
sion of the Tendring Hundred line from Wivenhoe to Weeley is 
also expected to be opened for traffic next week. 

THE link line connecting the London, Chatham, and Dover with 
the Metropolitan and other railways on the north side of the 
Thames was opened on Monday morning last. It is probable that 
a large coal traffic will be immediately organised. 

Wiru reference to the new engines on the Great Northern Rail- 
way Mr. Sturrock reports that the patent radial axles of Mr. W. 
triages Adams answer adiirably, both at high and low speeds, 
the engine running with perfect steadiness at above fifty miles an 
hour. 

Ir is not considered improbable that some compromise may be 
effected between the South-Eastern and Brighton Railway Com- 
panies, whereby a large outlay in new schemes may be avoided, and 
the Parliamentary expenses of the ensuing session considerably 
curtailed. 

Tue Railway Lenevolent Institution made their annual collec- 
tion at the railway stations on Monday last in aid of the casualty 
fund. Every regularly employed servant contributing one shilling 
on that occasion will be entitled to assistance, not exceeding £5, in 
case of accident. 

Tue boiler of a locomotive belonging to the Great Northern 
Company exploded on Monday last near the Nottingham station. 
Some of the fragments were hurled a distance of 500 yards, but 
fortunately not any one was hurt, although the driver and fireman 
were actually on the engine at the time. 











Tur bridge over the Jumna on the East India Railway has been 
ope ned, It is about 3,000ft. in length, with an occasional height 
of from 40ft. to 50ft. of water flowing at the rate of ten miles an 
hour. The traflic on the East India Railway line is being worked 
at a cost of 42 per cent., and the net profit for last half-year was 
£474,000. 

AN interesting experiment has been tried at Dijon with a 
system of electric bells applied to a railway train of passenger 
carriages. It completely succeeded. A communication between 
each of the carriages and the compartments occupicd by the head 
conductor of the train was instantly effected by merely pressing a 
button attached to one of the partitions of the carriage 

IT appears that a contract has been entered into with 
for the complete exe 
finished by the 





Mr. Burke 
m of the Medoc Railway, which is to be 
of 1867. <A section from Bordeaux to 
Pauilhac will ev it is stated, be ready for traffic before the close 
of the current year. Mr. Burke has consented to take 10,000 
shares. The direction comprises some English members. 











THE North-Western Company are providing an extensive cattle 
station at Old Swan, near Liverpool. The platform, which is of 
great length, is nade of such width that the gates of each pen, 
when open to receive sheep or cattle, reach from the pen to the 
truck. There is, therefore, no more difficulty in getting the 
animals to or from the trucks than there would be in driving them 
through an ordinary gate. 
rate for first-class passengers on the East India Railway 
. per mile, for second-class 1)., and for third-class 3d. The 














ass fare from Calcutta to Delhi is 95 rupees, the second 
d the third less than 16 rupees. 
t 
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48 rupees, If we contrast the 
time-—three months—that it took not fifteen years ago to make 
the same journey, and compare the £9 10s. with the enormous sum 
paid formerly, it may be acknowledged that railways are working 
wonders in India. 










THE Caledonian Company is about to ask Parliament for power 
to raise £6,659,700 of new capital. This company proposes a great 
station in the heart of Glasgow at the cost of £2,000,000, with 
several miles of underground railway with viaducts over and 
tunnels under the Clyde, and with suburban circuits of the most 
costly kind. The Caledonian Coimpany are ready, however, not to 
proceed with the scheme for this year at least, provided the other 
competing companies do not proceed with theirs. 

THE works of the Waterlco and Whitehall Railway are rapidly 
progre: at a short distance from Charing-cross-bridge, and 
between the north and south shores of the Thames piles have been 
driven into the bed of the river, marking out the sites for the piers 
and the route of the line, which will he nearly parallel with the 
railway-brix Running from the station in Scotland-yard, the 
line will be carried in brickwork beneath the tunnel of the Metro- 
politan District Railway, and then under the low level sewer to 
the northern abutment. From this iron tubes of 16ft. diameter 
are to be laid on the clay beneath the river. The bed of the river 
is now being dredged for the tubes. 

















AN atrocious outrage was attempted on Wednesday morning on 
the Midland Great Western Railway. The train which conveyed 
the Lord Lieutenant and Lady Wodehouse to Carrick-on-Shannon 
was hauled by an engine not having the protection of a ‘ hood” 
for the driver and stoker. On the return journey this engine 
brought the mail train as far as Athlone, but an accident having 
occurred on the way by the bursting of a feed-pipe it became 
necessary to exchange it for another locomotive. As the event 
turned out, this exchange was most fortunate. The engine substi- 
tuted had a hood, and when the train emerged from the tunnel 
between Castletown and Mullingar, a shot was fired at it, the 
missile striking the hood. Had the driver been unprotected there 
is no doubé his life would have been sacrificed. No clue has as 
yet been obtained as to the perpetrator of the outrage, but it is to 
be hoped that he will not long remain undiscovered. It is worthy 
of remark that the place from which the shot was fired is contigu- 
ous to the spot where a rail was removed during the past summer, 
causing the running-off the line of a mail train. by this act a 
Mr. Kelly, of Athlone, was seriously injured, and at this moment 
the Midland Great Western Railway Company have a claim on ac- 
count of it against the county of Westmeath for £2,000 for 
malicious outrage. ; 








NOTES AND MEMORANDA, 

THE velocity of the sound-wave in air of the freezing tempera- 
ture is 1,090ft. a second. 

Tuk velocity of sound in air increases 1‘Gft, for every degree 
Centigrade of temperature. 

In 1747 a coach was advertised to run from Birmingham to 
London in two days, ‘‘ if the roads permit.” 

M. Lucien Fave, in 1858, proposed to the Emperor Napo- 
leon III. the transport of railway trains across the Channel. 

In 1804 Stevens navigated a steamer between New York and 
Hoboken with a screw propeller driven by one of Watt’s engines. 

Or the whole area of Ireland, computed at 21,000,000 of acres, 
about 8,000,000 are waste land or bog, almost the whole of it easily 
reclaimable. 


A NEw iron ore has been described by Mr. John Sutherland, of 
Hasgow. It somewhat resembles plumbago, and is extremely rich 





oxide, 

THE presence of ozone in the atmosphere is a subject of dispute. 
A commission has been appointed by the Academy of Sciences to 
decide the question. 

IT is stated that the exact period of the 
is well known in China, It was in the year B.c. 
about 5,000 years ago. 

WHEN two strings are stretched ove: the same sounding board, 
if they be in perfect unison, the vibrations of one string will be 
communicated to the other. 
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introduction of the dog 
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A FossiL spider has been found in a shale from the “coal 
measures ” of Upper Silesia. Hitherto spiders have not been found 
in any rocks older than the Jurassic. 

SMEATON ascertained that the effective power of a windmill with 
sails of the best form, and about 15}ft. radius, with a breeze of 
13ft. per second, is about one horse power. 

AcconrpInG to Peclet, 100 parts by weight of wood when charred 
in a heap, yield from 17 to 22 parts by weight of charcoal, and 
when charred in a retort from 28 to 30 parts. 

A Tract of combustible mud exists in the Pertabghur district in 
Oudh. When dried it blazes freely, and the combustion in a 
locomotive yields as much steam as that of wood. 

A NEW method of producing oxygen is about to be put into 
operation in Paris. The gas is obtained by acting on sulphate of 


i pe Ashag! - 
lime with silex in a furnace of peculiar construction. 








Ir has been shown that catarrh is common during what are 
called the ozone periods ; but catarrh is sometimes present in a 
general form when ozone cannot be shown to be present in excess. 

M. L1Ats states, that from careful calculation he has arrived at 
the conclusion that the earth was plunged into the tail of the 
comet to the depth of 110,000 leagues on the morning of June 30, 
1861. 

A WINDMILL of the best form and proportions, with the tips of 
the sails moving at 2°6 times the eae of the breeze, has an effee- 
tive power equal to ‘29 of the actual energy of the cylinder of wind 
which passes it in a second. 

THE mean of M. Simonin’s experiments on the pressure and 
temperature of the air in mines, gave a,rise of 1 deg. Cent. for every 
45 metres of vertical descent, and a rise of 1 millimetre in the baro- 
meter for every 10} metres of vertical descent. 

A portion of the mud brought up from the bottom of the 
Atlantic in the attempt to grapple for the cable has been analysed. 
It presents such appearances as would lead to the inference that a 
bed of chalk is in process of formation. 

WHILE experimenting on the decomposing power exerted by the 
leaves of plants, M. Boussingault ascertained that 3°3 c.c of gas 
escaped per hour from the branch of an oleander tree, and 76°93 c.c 
in twenty-four hours. The gas had the following composition : 
Nitrogen, 88°01 ; oxygen, 6°64 ; carbonic acid, 5°35. 

On dead matter that has become putrid ozone acts with great 
vehemence as a deodoriser or purifier. This it effects by decom- 
posing the products which emanate from the putrifying body, and 
the effects are the same in the most offensive compounds. 

WHEN sixteen vibrations reach the ear in a second they produce 
the sensation of a musical nove of the lowest pitch which the ear 
is capable of hearing. When 32,000 reach the ear in a second the 
note produced is the highest which the human ear is capable of 
hearing. 

THE resistance of timber to crushing while green is about one- 
half of its resistance after having been dried. The resistance of 
teak to crushing is 12,000 lb. per square inch ; of oak and elm, 
10,000 ; of fir and pine, 5,400 to 6,200; and of dry ash (along the 
grain), 9,000. 

THERE are in France 12,000 fishing-boats, manned by 52,000 men. 
The value of the boats and nets is estimated at £2,000,000 only, 
the largest boat costing about £750. Each produce, on an average, 
£300 a year; half of this sum goes to the crew, the other half 
to the owner. 

In working a hor 
















zin the horse works less advantageously than 
in drawing a carrias stcaight track. In order that the 
best possible results may be realised with a horse gin the diameter 
of the circular track in which the horse walks should not he less 
than about forty feet. 

THE tenacity of good wrought iron boiler plates has been stated 
as 51,000 Ib. per square inch. That of a double-rivetted joint, per 
square inch of the iron left between the rivet holes, is the same ; 
that of a single-rivetted joint somewhat less, as the tension is not 
uniforaly distributed. 

M. PLATEAU’s experiments show that the muscular force of 
insects compared with that of the vertebrates is encrmous. The 
common cockchafer is capable of exerting a tractile force equiv: 
lent to fourteen times the weight of his body, while the draw 
power of a horse is only °67 of his weight. 

THE boiling point of saturated brine under atmospheric pressure 
is 226 deg. Fah., and that of weaker brine is higher than the boiling 
point of pure water by 1°2 deg. Fah. for each 1-32nd of salt that 
the water contains. Average sea water contains 1-32nd, and 
the brine in marine boilers is not suffered to contain more than 
from 2-32nds to 5-52nds. 
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THE velocity of sound in common river water, at a temperature 
of 15 deg. Centigrade, is 4,700ft. a second, while at a temperature 
of 30 deg. Centigrade it is 5,000ft. a second. In solids the velocity 
is generally much greater than in liquids. In fir-wood, for 
exainple, it is 15,000ft. a second; in iron it is 17,000 ; in lead, 
however, it is only 4,000ft. a second. 

AmMonG Boulton’s scientific memoranda we find some curious 
speculations, bearing the date of 1765, relative to improvements 
which he was trying to work out in gunnery. He proposed the 
truer boring of the guns, the use of a telescopic sight, and a 
cylindrical shot with its end of a parabolic form, as presenting, in 
his opinion, the least resistance to the air. 

THERE was no direct communication between Birmingham and 
London until about the middle of the last century. Before then 
the Great-road from London to Chester passed it four miles off, 
and the Birmingham manufacturer when sending wares to London 
had to forward his package to Castle Bromwich, there to await the 
approach of the pack-horse train or stage wagon. 

THE mangle in operation at the royal laundry is undoubtedly 
the most perfect nk expensive machine of the kind ever made. 
The bottom and upper plates are of solid glass ; the former is 7ft. 
in length, 3ft. 9in. in width, and seven-eighths of an inch in thick- 
ness, and it rests upon a slate bed. Some idea of the duty it has 
to —- may be gathered from the fact that when the Quen is 
at Windsor, twenty-four baskets, averaging 150 1b. each. a:e sont 
— the laundry daily, or 3,600 Ib., equal to a ton and a half cf soil 
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MISCELLANEA, 

In 1837 the administration of the British army cost £57,000; in 
1865 it cost £212,800. 

Mr. Boickxow, the eminent ironmaster of Middlesbro, has pre- 
sented the inhabitants with a new park at a cost of upwards of 
£20,000, 

Tue application from the artisans employed in the different 
dockyards for an increase of wages has been refused by the Ad- 
miraity. 

Tx new turret iron-clad vessel will be designed, as far as her 
cupolas are concerned, by Captain Coles. She is to mount four 
600-pounders, two in each turret. 

In the year 1864 the production of iron by the blast furnaces of 
the United States was 1,149,913 tons. During the war there has 
been a great increase in production. 

Mr. Conus, the projector of the overland telegraph, states 
that by his route between the cities of New York and Paris but 
thirty-nine miles of water intervened. 

Tue whole of the sewerage system of Woolwich is to be con- 
nected, for ventilating purposes, with the tall shaft of the steam 
factory department, and remarkable sanitary results are expected. 

THE 1864, the production of pig iron in various 
New York, 120,463 tons ; New 
521,391 tons ; Maryland, 10,578 
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tons. 

FRANCE maintains its army at the rate of £37 per man ; Prussia 
at the rate of £27 per head; Austria, £35; Italy at the rate of only 
£16 per soldier, while the British regular costs his country an 
average sui of £91. 

THE extreme range of Consols during the past year has been 
42ths per cent. Railway stocks have experienced an average rise 
of 8 percent. The range of discount at the Bank of England has 
been from 3 to 7 per cent. 

THE Japanese Commissioners visited Messrs. Ransome and Sims’ 
works at Ipswich on Monday, and afterwards inspected Mr, 
Frederick Ransome’s artificial stone works, with all of which the 
Japanese expressed themselves as much gratified. 

SEVERAL of the railway and other public companies in Spain are 
short of funds, and have been ob iged to stop their works and to 
discharge a large number of the operatives, many of whom are, in 
consequence, in great distress and suffering many hardships. 

Tuer Lehigh region of Pennsylvania in 1860 produced 173,075 
tons; and in 1864, 214,083 tons. ‘Lhe Schuykill region in 1560, 
produced 92,345 tons; in 1864, 112,806 tons. The Susquehanna 
region in 1860, produced 170,944 tons, and in 1864, 227,279 tons. 

TuE -kney carriages in Paris are in all respects superior to 
those in London. They have lately been still further improved by 
being furnished with indicators which cannot be tampered with, 
and which register with great accuracy the distance traversed by 
the vehicles. 

On the 22nd December the waters of the Po were let into the 
Cavour Canal, throughout the whole extent of that great water- 
course, which is 85 kilometres in length. The operation was per- 
fectly successful. The water will soon be again withdrawn for the 
completion of certain collateral works. 

PROFESSOR HvuGHES states that a proposal for a new Polar 
expedition is now under the consideration of the Admiralty, and 
he considers that history could not be complete until we knew the 
climate of the North Pole, and what, if any, forms of animal and 
vegetable life are to be found there. 

BETWEEN Cape Clear in Ireland and the Great Amoor River in 
Asia there is an unbroken line of communication ; also between 
Fraser’s River in British Columbia and New York. These lines 
are about 14,000 miles in length, leaving a gap in the belt of com- 
munication round the world of about 6,500 miles. 

SaMPLes of scissors, knives, razors, forks, steel pens, nails, keys, 
watch machinery, metal tubing, pieces of metal, ore, &c., hitherto 
prohibited, may now be transmitted through the Post-ofiice, pro- 
vided they are packed and guarded so that neither the letters in 
the bags, nor the officers of the Post-office can be damaged. 

To facilitate the carriage traflic it has been suggested that at the 
intersection of Ludgate-hill and Fleet-street with Farringdon- 
street, the level of one-half of Farringdon-street be lowered, and 
that of the intersecting thoroughfare raised so as to admit of 
vehicles crossing each other at different levels and without inter- 
ruption. 

Esparto, the newly-imported Spanish grass, is likely to be 
largely used, with cotton, hemp, and wool, as one of the staples of 
manufacturing industry, in addition to the valuable resource a 
About 


























it seems likely to prove to our paper mat 
160,000 tons have already been imported, at an estimated price of 
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8. per ton. 
THe Army and Navy Gazette says that the Whitworth and Arm- 
guns used in the late competitive examination have heen sub- 
to destructive tests, and cut in two. The initial tube of the 
itworth is stated to be destroyed, the second and third coils 
ced, and only the outer one sound. The inner tube of the 
Armstrong is split, all the other sound. 

Tre Admir ecepted the tender of Messrs. John Brown 
and Co. for the cture of the rolled amour plates of Sin. 
and_9in. in thickness for the new iron-clad frigate Hercules ; also 
the tender of Messrs. Cammell and Co., as well as that of the 

Iron Company, for the manufacture of the Gin. plates 
»ship. The contract price to be paid for the 
and 9in. plates is £33, and for the Gin. plates £29 10s, and 
per ton. 

A piscovrery has been made at Toulen, where the iron-plated 
frigate Provence is undergoing repairs, which shows the damage 
that menaces the entire iron-coated fleet of France. The Provence 
was fitted out for sea only fifteen months ago, and already a great 
number of her plates are nearly consumed with rust. The Director 
of Naval Architecture is of opinion that if a composition be not 
discovered to prevent the action of rust, the iron-plated fleet must 
be renewed every five years. 
MAGNESIA obtained by calci 
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nation from chloride of magnesium 





and become hard enough to cut marble. 
A lamina of this magnesia of moderate thickness is translucid, 
like alabaster. With this substance casts may be taken as if with 
plaster of Paris, only the former sets under water. A mixture of 
chalk and magnesia in powder, e up into a paste with water, 
is good for moulding, and will become excecdingly hard under 
water. 
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Dvurine the year 1855 179 vessels the 
tons, were launched the Wear; 1864, 158 vess 
aggregate of 71,987 tons were launched. In 15863, no 
composite vessel, of wood and iron combined, was launched in 
that river; in 1854 there were 9; in 1865 there were 31. Of the 
179 vessels launched on the Wear in 1865, 108 were of wood, 40 of 
iron, and 31 composite, or wood and iron combined. On the Tyne, 
122 vessels, with an aggregate of 77,505 tons, were launched in 
1865. Of these 122 vessels, 108 were steamers, having an aggre- 
gate of engine power of 8,265 horses. 

Tue following Christmas fare was delivered at the London 
station of the Great Eastern Railway, from the 19th to the 25th 
of December, 1865 :—Oxen, 1,163; sheep, 4,094 ; pigs, 545; tur- 
keys, 14,062 ; geese, 18,708 ; ducks, 1,601 ; hares and pheasants, 
530 sacks ; beer (kilderkins, hogsheads, and bar- 
rels), 9,950 ; oranges, 1,016 boxes ; dried fruit, 1.979 boxes ; nuts, 
454 bags ; oysters, 1,879 barrels ; ditto, in bags, 29 tons ; potatoes, 
090 sacks ; meat, packed in hampers, 366 tons ; poultry, 253 tons 

ient of 28 tons of geese from Norwich) ; 
91,652 quar 
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Iy the accompanying engraving Figs. 1, 2, 3, and 4 show a sectional elevation, a front elevation, a section of the backing bars, 
Chalmers’ system, constructed for one of the granite case-mates, recently tried at Shoeburyness ; and Fig. 5 is a vertical section of his system of armour plating for ships, of the 


most improved form. 
armour plate is 4in. thick. 


In the shield the bars are 3ft. x 8in. x lin. ; inner plates, lin. ; through bolts, 2ft. 3in. long by 3in. diameter ; angle bars, Gin. x 44in. x in. 
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and a sectional plan of the iron shield, on the 
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NEW PROJECTS. 

‘‘ THE Preacher” declares that, ‘‘ of the making of many books 
there is no end ;” if he had lived and preached, or written in our 
day, he would have said of the making of books and railways there 
is no end. 

We have before us the “‘ General list of petitions for private bills, 
session 1866,” and the “* List of plans deposited at the Private Bill 
Office.” These documents we have procured with some difficulty. 
On former occasions we have been able to obtain them at the offices 
for the sale of parliamentary papers. This year, Mr. Hansard’s 
deputy could only favour us, which he did politely, with a sight 
of his “‘ office copies,” as the list had not been sent for sale, and re- 
ferred us to the Private Bill Office if we wished to obtain copies. 
Hurrying through with our business we hastened, the other day, 
to the rooms of ‘“‘the department,” but found ourselves outside of 
the narrow margin in which the public are admitted or served ; the 
intimation on the locked door of the office informing us that at- 
tendance is given ‘‘from twelve till two.” Without troubling the 
department, or adding to the business of its short day, we have 
obtained copies. 

It would be well if we could say truly concerning other crops 
what we may of the crop of private bills. It exhibits from year to 
year constant and rapid increase. In 1845, when the railway 
mania was at its height, there were 225 petitions for private bills, 
of which 120 were passed. Coming down to more recent times, 
we find that there were 504 petition sin 1864, and 329 private Acts 
passed ; last year there were 595 petitions; for the session of 
1866 there are 633 petitions. The TJ'imes states, that about 450 of 
these are railway bills, but we cannot make anything like that 
number out of the list. 

Last year 409 bills related to railways, and 439 to railways, 
canals, harbours, docks, and tidal waters. In the list before us we 
can only make somewhere about 400 railway bills. The list of plans 
deposited shows that 334 plans or sets of plans relating to railway 
schemes have been deposited, and 116 plans in relation to gas and 
water supply, docks, harbours, roads, bridges, town improvements, 
and schemes of a miscellaneous character. From Mr. Stanford's 


bills, Chelsea and north approaches ; for a Thames subway, and 
various other objects. 

We may give further particulars concerning some of these pro- 
jects from the bills and as they are unfolded in committee. 


FRENCH RaILways.—(From our Correspondent.)—A line from 
Paris to Tours, vid Vendéme, will be inaugurated in a few days. 
The traffic on the great French systems continues to display a 
remarkable progress. France is evidently beginning to benefit from 
the restoration of peace in the happily once more United States. 
There is a rumour that the Victor Emmanuel is to be fused in the 
great Paris, Lyons, and Mediterranean undertaking. 

City or Lonpon FREE PuBLic LipRary.—The corporation of 
the city of London a few days ago unanimously voted the use of 
the Guildhall, recently restored at great cost, for the purposes of 
an Industrial Exhibition, to be inaugurated on the 1st March next. 
On the motion of Mr. Thomas Lampray, F.R.G.S., of Paternoster- 
row, member of the general and executive committees, it has been 
determined to devote the surplus funds towards the establishment 
of a Free Public Library for the city of London. Several city firms 
have already expressed their intention of liberally contributing to 
the project,and it is believed the corporation will also lend its aid. 

THE Rvusso-AMERICAN TELEGRAPH.—Mr. Collins, projector of 
the overland telegraph to Russia, delivered a lecture on the subject 
in New York on the 14th December, and made in the course of it 
the following statements :—He said that between the city of New 
York and Paris but 39 miles of water intervened, and that the 
remainder of the distance is a practicable land route. Between 
Cape Clear, in Ireland, and the great Amoor River, in Asia, there 
is an unbroken line of communication; also between Fraser’s 
River, in British Columbia, and New York. These lines are 
about 14,800 miles in length, leaving a gap in the belt of com- 
munication around the world of about 6,500 miles. The Emperor 
of Russia has agreed to complete the line through Asiatic Russia 
to Behring’s Straits, and it remained for the North-Western 
Union Telegraph Company to complete the line to that point. 
Although many obstacles would be met with, still the route was 
practicable. On the Russian side there is only one tribe of 

tions not subject to Russian authority. Repeating instruments 





admirable annual map we observe that of the new sch for 
session 1866, there are no fewer than fifty plans deposited for rail- 
way bills and eighteen for miscellaneous schemes relating to 
London. Of these the greater projects are the London, Lewes, 
and Brighton, promoted jointly by the South-Eastern and the 
London, Chatham, and Dover, and will be above 56 miles in 
length ; the North Metropolitan above 26 miles; the London, 
Bucks, and Gloucestershire Junction, above 45 miles ; the London, 
Brighton, and South Coast, Surrey lines, 16 miles ; the Metro- 

litan and St. John’s Wood, 14 miles; the Barnet, Hendon, 

ampstead, and London, 14 miles; the City, Kingston, and 
Richmond, 13 miles ; the North Surrey, 18 miles ; the Wimbledon, 
10 miles ; the Metropolitan, Wimbledon, and Richmond, 8 miles. 
The other metropolitan schemes include three bills for West- 
minster, viz., Houses of Parliament approaches, St. Margaret’s im- 
pcm, and the Westminster boulevard. There are also bills 
or improvements and roads in South Kensi n and Belgravia, 
ent 


for the National Gallery enlargement ; two Thames emban 





will be introduced every 300 miles or 500 miles, which, without 
the aid of human touch, will transmit a message to London. The 
new batteries give the original force to a message to carry it along. 
The lecturer referred to the capacity of various instruments to 
transmit messages, varying from 900 words to 2,800 words an hour. 
The sun will shine on the proposed line twenty-one hours and 
twelve minutes a day, so that a fair idea can be formed of the 
amount of business the proposed company will be able to perform, 
The capital stock of the company is 10,000,000 dols., 15 per cent, 
of which has been paid in. During the past year 400 miles of the 
telegraph lines have been laid on the American continent, and it 
is expected that 500 miles or 600 miles additional will be completed 
in the current year. Mr. Collins read a letter which he had just 
received from the Minister of Post Telegraphs in Russia, stating 
that a vessel had been placed at the disposal of the company for 
the pu of making surveys on the Pacific coast. The lines, he 
said, be completed in 1867. 





THE PATENT-OFFICF.—It is rumoured that certain important 
changes are about to be made in the administration of the Patent- 
office library, which will affect the positions, if not the salaries, 
of the employés. We trust that this rumour is unfounded. The 
Patent-office officials have uniformly displayed a zeal and courtesy 
which are unparalleled in any other public office in Great Britain. 
The existing system works very well; and we shall be sorry to 
find any change introduced which will interfere with either the 
— or emoluments of the gentlemen who now transact the 
pusiness of the library. 


DISCIPLINE OF THE WorkKsHOP. —M. Leclaire writes: ‘* Every 
difference between comrades should rest at the door of the work- 
shop. The duty of the foreman consists in acting only with the 
greatest justice towards all the men who are under his surveil- 
lance—in having regard neither to nation, nor country, nor 
humour of each ; but only to the good conduct and . per of 
the individual. He ought, in giving his orders, especially to deal 
tenderly with the self-love of the person,—to invite rather than 
command,—the head of the establishment exacting nothing but 
the accomplishment of the reciprocal duties, and the exact execu- 
tion of the regulations. Every injustice on the part of the fore- 
man ends but in compromising the interests of the concern ; it 1s 
for the just man to do to others only that which he would wish 
should be done to him. The foreman knows by experience how it 
is little agreeable to publicly receive imperious orders ; he knows, 
besides, that at the point of civilisation where we are it is not fear 
that inspires men with respect and obedience, but emphatically 
reason. In fine, when a workman comes to work for some hours 
in a place of work, the foreman ought to give him, by preference, 
work of an agreeable sort.— Builder. 


LIFEBOAT SERVICES.—During the last twelve months the life- 
boats of the National Lifeboat Institution have providentially been 
the means of rescuing 444 lives from shipwreck on the coasts of the 
United Kingdom. The institution has also granted rewards, and 
several silver medals and other honorary acknowledgments, to the 
crews of fishing-boats and others, for rescuing 182 persons froin 
various wrecks on our coasts; giving altogether a grand total of 
626 lives saved from death during the past year—mainly through 
the instrumentality and encouragement of the National Lifeboat 
Institution. For these joint services, and exercising the lifeboats 
every quarter, the society has paid £4,871. Who that has seen 
some of these lifeboats put off in the very fury of the storm—has 
watched their successful fight with the elements, and has secn the 
same boats return laden with human life—that has not felt a deep 
emotion, such as one cannot but experience when witnessing some 
heroic and self-denying act! The institution has already paid this 

ear £21,374 on various lifeboat stations. Since its formation it 
as expended altogether £128,859 on its 153 lifeboat establish- 
ments. The demands on the society continue to be very heavy for 
payments on lifeboat establishments. It is, therefore, earnestly 
hoped that the public at large will continue to strengthen the 
hands of its committee in carrying out the great and national 
objects of the Lifeboat Institution. We may add that contribu- 
tions are received by all the bankers in the United Kingdom to the 
credit of the society, and by its secretary, Richard Lewis, Esq., at 
he office, John-street, Adelphi, London. 
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‘Tne value of using steam expansively has now become generally 
recognised, and our principal engineers vie with ewh other in the 


endeavour to produce economical machinery. For years com- 
pound engines have been in favour for the carrying out of the 
principle of expansion to its greatest limits. We have had the 
cylinders located side by side and end to end. Annular pistons 
have also been jatronised. The great defect of the compound 
eng ine is its complication, and the difficulty of obtaining access to 
its parts for repwr. Its great advantage lies in the fact that the 
temperature of the steam is maintained at a higher point during 
the first steps of expansion than would otherwise be the case. 
Mcssrs. Maudslay and Field have long held that for all practical 
purposes expansion is best effected in a single cylinder within | 
which its work begins and ends; and the firm has produced a 
ee. type of engine fitted with three cylinders, which is well 
nown, and has given excellent results. The engraving on page 10 | 
represents a set of engines of this kind, almost identical with that | 
fitted on board the Octavia, of which mention has often been | 
made in our columns. | 
The valve gear is the most remarkable feature in the design of | 
these engines. The slide valve is so arranged as to effect the cut- | 
off without the aid of an independent valve, the maximum grade | 
of expansion being one-seventh, the minimum one-third, The | 
entire gear has been invented and patented by Mr. Sells, one of | 
the principal functionaries in the managing department at Messrs. | 
Maudslay and Field’s. An engraving of the slide valve will be 
found in THE ENGINEER for August 4, 1865, The stroke of 
a slide valve is determined by the outside lap and the widths of | 
steam openings proper to the slide. Now, with wide openings 
and oni grades of expansion the outside laps are consi- 
derable. Cognisant of this fact, Mr. C. Sells eludes the uni- | 
versal attendant evils of long-stroke valves by increasing the num- | 
ber of the ports, and thus decreases the outside lap in proportion. | 
The habitual means of reversing the action of the valves of marine 
engines is the well-known valve link motion. The raising and 
lowering of the link has been—and still exists—a halting point 
amidst the general advance of improvements. Mr. Sells gets 
rid of the ordinary mode of starting, reversing, stopping, | 
and expansion gear, by the introduction of otal spur gear- 
ing. The illustration above shows the arrangement, which is | 
thus: Above the main framing and secured to the same, a 
standard, which is a guide for the valve rod, supports the 
motion shaft, and forms a stationary link or slot. At the 
same time the first spur wheel (shown as a dotted circle) is 
secured on the crank shaft ; the second wheel gears into the third, 
each of the two last revolving in their bearings, either from 
the motion imparted by the first wheel, or by the raising and 
lowering of the frame supporting them. The fourth spur wheel 
is secured on the motion shaft ; by this it will be understood that | 
the two outside wheels are merely transmitters of motion. The 
shifting portion supporting the gearing is secured to a block—work- 
ing in the slot —at the one end, and to the starting lever at the other. 
The motion, as shown at present is up, or at the the highest point. 
When it is required to reverse the engines the action will be as | 
follows :—The starting wheel imparts motion to the shaft of | 
the same, mitre gearing on the horizontal and perpendicular 
shafts raises and lowers the lever connection by a screw 
o. the rod of the same, and the lower mitre wheel 
acts as a stationary nut, as far as progressive movement is 
afected. The starting wheel thus affects the whole motion by its 
action. The mitre gearing raises the connecting loop, the lever | 
lowers the intermediate gearing support, but the upper end moves | 
in the direction of a radius whose centre is the motion shaft. It | 
will, doubtless, have been noticed that the wheels are of equal 
diameters, hence, whatever be the distance the motion shaft is 
moved, the position of the lower loose gear will be the same in 
relation to that fixed on the crank shaft ; this is shown by the 
dotted angular and curved lines. The wheel on the crank shaft can 
be regarded only as the imparter, not the reverser, of the motion 
required. The intermediate wheels affect the position of the slide | 
by their connection, or rather angle of contact. The alteration of | 
the position of the slide can, then, be due only to the shifting of 
the intermediate gearing, acting with, or rather giving motion to, 
the valve motion shaft; half a revolution being either gained or 
lost in relation to the motion of the main shaft, according as the idle 
wheel frame is raised or lowered. The type of engines is that 
known as the double piston-rod return connecting-rod. The piston- 
rods of each engine pass over and under the crank shaft, and are 
c ected to a crosshead, secured in a guide block of the letter u 
thape ; the connecting rod is single at each end, adjusted in the 
ordinary manner. The guide for the block is of the single V- 
shaped kind, located under the centre line of action. The feed 
and bilge pumps receive their motion direct from the piston-rod 
crosshead—the centre engine, being the imparter of motion. The 
condensers are two in number, located outside the guides of the 
fore and aft engines. The class of condenser is that of the internal 
tubular surface kind ; the tubes are arranged at an angle having a 
rake or inclination of 2in. per foot. The steam enters the con- 
denssr at the end nearest the crank shaft centrally of the tube 
plate, before passing through the tubes, condensation has ensued 








and the the liquid is drained from the receiving chamber and 
foreod into the feed-water tank seen at the end of the feed and 





FIELD'S THREE-CYLINDER ENGINE. 





| bilge pumps. Doors for access of repair, cleansing, &c., are secured 


at each end of the condenser ; the air pump receives its motion 
from or by an inverted projection keyed on the outer piston 
end: this pump is double-acting, with the usual india-rubber 
valves suitably located. The circulating pump is double-acting 
also, located between the condensers, receiving motion from the 
steam piston. 
tank, and the discharge passes over the guide, crosshead, and 
connecting-rod. The final discharge of the water after sur- 
rounding the tubes is at the top of the condenser at the back end 
of the same. ‘The tubes are of the ordinary kind, packed at each 
end with india-rubber. The arrangement of the supply steam 
pipes can be readily understood on referring to the full page 
illustration. The arrangement of the engines is, perhaps, not 
entirely conducive to economy of space, but the attainment of the 
reduction of the consumption of the steam in proportion to the 
ordinary kind is certain. The indicator diagrams, taken from 
engines of this type, fully bear out the intention of the inventor 
and constructors. The certainty of an uniform motion with 
three separate cranks is an advantage inooted long ago, but the 
practical application of the proposal must be credited to Messrs. 
Maudslay and Field. 


CLARK’S IMPROVED COMBUSTION PUMP. 


TuIs invention, patented by Mr. W. Clark, as a communication 
from Mr. T. Linton, Providence, U. S., is an improvement on that 
class of pumps or water elevators in which by the combustion of a 
hydrocarbon liquid a vacuum is produced, whereby the water or 
other liquid is caused to rise through the suction pipe and to dis- 
charge at the desired point, and consists in the use of steam com- 
bined with the hydrocarbon liquid in the interior of the reservoir 


| or chamber in which the vacuum is to be produced, in such a 


manner that by the condensation of the steam the intensity of the 


| vacuum is considerably increased, and the raising or clevating of 


the water is materially facilitated. 


NES PORNY 
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A in the engraving represents a reservoir, 
which by preference is made in the form of a 
long cylinder, with a comparatively small dia- 
meter, but which can be made in any other 
desirable form or shape. The interior of this 
reservoir is provided with two sets of brackets 
a, a', one situated above the other, as shown, and 
so shaped that they are capable of supporting 
pans B, B'. These pans are made of sheet 
metal, withcorrugated bottoms and quite shallow, 
and they extend from one end of the reservoir 
to the other, as shown in Fig. 1. The sides 
of the brackets are perforated with a seyies of 
holes 6, 6', partly for the sake of lightness and partly to 
allow the vapour or gases evolved from the liquids in the pans to 
escape freely into the reservoir. The upper pan B is intended to 
hold water, and the lower pan B' some hydrocarbon liquid, such as 
naphtha or benzine. These liquids are introduced through supply 
»ipes c, c', and in order to measure off the requisite quantity of liquid 
for each pan said supply pipes are provided with measuring spouts 
d, d', as stop-cocks e, e', the spaces above these cocks being just 
large enough to hold the requisite quantities of liquid. A channel 
J forms the sonanaiieiien Golem the reservoir A and the suction 
pipe C. This pi may be made to extend down to a depth of 
about 20ft., and it is provided with a foot valve g opening inwardly, 
so that the liquid which has once passed into the pipe is not 
allowed to run out below. The upper end of the suction pipe 
connects with the ascension pipe D, which terminates under a 
valve E. This valve is macnn from a hinged lever F, so that it 
can be readily raised or lowered, and it closes down into a well g' 
filled with water or other liquid, and surrounding the mouth of the 
ascension pipe, so that an air-tight joint is produced when the 
valve is closed ; a waste faucet G, inserted in the lower part of the 
reservoir A, serves to discharge from the same all the water or 
other fluids accumulating therein. The operation is as follows :— 


—_—— Aer: 
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After the pans have been adjusted in the reservoir A, the latter is 
closed air-tight and the upper pan is filled with water, and the 
lower one with naphtha or other suitable hydrocarbon liquid, the 
proper quantities leing measured off by means of the spouts d, d'. 
The stop-cocks, ¢, «', in the supply pipes are closed, and a small 





The supply pipe is at the side of the feed-water | 


quantity of hydrocarbon liquid is poured into the spout d' and 
ignited, and then the cock e' is opened, so that the burning liquid will 
run down into the lower pan and ignite the liquid contained in 
the same. By the heat evolved from the burning hydrocarbon 
liquid in the lower pan the water in the upper pan is vaporised, 
and if the valve E is opened the air and gaseous products of com- 
bustion will escape from the reservoir, producing a hissing noise. As 
soon as this noise ceases the valve is dropped, and a partial vacuum 
is formed in the interior of the reservoir, the intensity of which 
is still further increased by the condensation of the steam pre- 
viously formed by the evaporisation of the water in the upper pan, 
and if the suction pipe extends into water or other liquid the 
pressure of the atmosphere forces such liquid up and causes the 
same to run out through the ascension pipe D. A portion of the 
liquid thus elevated passes through the channel f into the reservoir, 
and is discharged through the waste faucet G. If the discharge of 
liquid from the mouth of the ascension pipe ceases, the pans B, B', 
are again charged respectively with water and naphtha, and the 
same operation is repeated. 

Secondly, the method herein described of producing a vacuum 
in the reservoir A by the combined action of hydrocarbon liquid 


| and steam, substantially in the manner and for the purposes set 


forth. 

Thirdly, so arranging the water pan B and the hydrocarbon pan 
B' in relation to each other and to the reservoir A, that by the 
combustion of the hydrocarbon liquid in the pan B' the water in 
the pan B is vaporised, and a vacuum of increased intensity is 
med ent in the reservoir, substantially as and for the purpose 
described. be 

Fourthly, the measuring spouts d, d', applied in combination 
with the pans B, B', and closed reservoir A substantially as and 
for the purpose specified. 

Fifthly, the method herein described of igniting the hydrocarbon 
liquid in the pan B' by igniting a portion of said liquid in the 
spout, and running such ignited liquid into the reservoir A, sub- 
stantially as set forth. ‘ 

Sixthly, the drop valve E in combination with the ascension 
pipe D, suction pipe C, and reservoir A, all constructed and 
operating substantially as and for the purpose described. 








Rattwars 1x Swepen.—(From «ur Correspondent.) —The 
Swedish Government has submitted to the Chambers a proposal 
for a loan of 17,000,000 Swedish thalers, intended to be applied to 
the augmeritation of the working plant of the State system. The 
first half of the loan is proposed to be issued in 1866 and 1867. 

THE AMERICAN Navy.—The Secretary of the United States 
Navy states in his report that at the commencement of last year 
there were in commission 530 vessels, armed with 3,000 guns, and 
manned by 51,000 men ; the number of vessels at present in com- 
mission is 117, with 830 guns, and 12,128 men. Since the 4th of 
March, 1861, 418 vessels have been purchased, of which 313 were 
steamers, at a cost of 18,366,681 dols. 83 cents., and of these there 
have been sold 340 vessels, for which the Government has received 
5,621,800 dols. 27 cents. The estimated expenditures for the year 


| ending June 30, 1867, are 23,982,457 dols. 


| in all directions. 





RAILWAY SIGNALS.—Some interesting experiments are now being 
tried on the Great Western Railway with a new railway signal, 
fixed in the guard’s van, for enabling the guard to signal behind or 
before. The es is very simple and independent of any 
other carriage. Its object is to signal the driver in cases of acci- 
dent, or to signal to an approaching train in cases of danger, delay, 
foggy weather. &c. The greatest number of railway collisions 
consist in one train overtaking another. When behind time, or 
by failure of the engine, <c., the guard has no means at present of 
signalling behind. This signal can be heard from a distance of 
two miles, and furnishes the guard with the means of signalling 
The invention has been patented by W. A. Martin 
and Co., 18, Cannon-street. London. 

FOREIGN AND COLONIAL JotTTiInes.—A proposition has been laid 
before the Governor of Mississippi for shortening the river between 
Cairo and New Orleans. The projector asserts that the distance 
can be reduced from 1,200 to 900 miles, The current would be 
increased one-fourth. A part of this scheme is to dam up Red 
River so as to throw its waters into the Atchafalaya and Lerwick’s 
Bay. Not to damage the commerce of New Orleans, an iron lock 
would be placed in the dam so as to let boats into and out of the 
Mississippi through Red River.—The Great Indian Peninsula was 
opened to Burhampore Nov. 20.—A Bombay committee appointed 
to inquire into the working of the Indian telegraph lines report 
arrears of work since 1862, and recommend the employment of an 
increased staff. 

THE AMERICAN MaIts.—The annual report of the Postmaster- 
General of the United States contains some important statements 
with reference to the foreign mail service. The aggregate postages 
—sea, inland, and foreign—upon the correspondence exchanged 
with foreign countries amounted to 1,819,928 dols. 56c., of which 
1,449,533 dols. 7éc. accrued on the mails exchanged with Great 
Britain and the Continent. The amount of the United States’ 
postage on correspondence with Great Britain and the Continent 
was 570,156 dols. 84c. The cost of the United States’ Trans- 
atlantic mail service performed by steamers was 405,479 dols. 56c. 
Of this amount there was earned— 


Ky the New York and Liverpool (Inman line) .. 213,330 dols. 23c. 
By the Canadian line .. .. se oe oe 71,1060 ,, 70c. 
Ly the New York, Southampion, and Hamburg 

Hime .. co cc cc 08 of cf e8 oe «© 47,769 ,, 52c. 
By the New York, Southampton. and Bremen 

line .. e © 73,273 w Ile. 


In the collections for the mail service with Great Britain and the 
Continent there is a balance against the United States of 
411,582 dols. 32c. The United States’ Government now gives no 
subsidies to any steamship lines for carrying mails between 
America and Europe. The Postmaster-General is not in favour of 
subsidising steamship lines for carrying the mails. 

Scorcu Pic Inon.—The production of pig iron in Scotland last 
year was estimated at 1,164,000 tons, as compared with 1,160,000 
tons in 1864, showing an increase last year of 4,000 tons. The 
consumption of the year amounted to 1,272,000 tons, so that the 
estimated stock held was reduced last year from 760,000 to 652,000 
tons. At the close of 1865 there were 165 blast furnaces in Scot- 
land, of which 29 were out of blast and 136 in blast. The deli- 
veries of last year were subdivided thus :—Shipments, foreign, 
368,184 tons; coastwise, 311,057 tons; forwarded by railway, 
61,259 tons ; consumed in local foundries, 310,000 tons ; consumed 
in malleable ironworks, 221,500 tons ; total, 1,272,000 tons. During 
the last 20 years the consumption has more than doubled, it having 
been 390,000 tons in 1845, 666,000 tons in 1846, 579,000 tons in 
1847, 562,000 tons in 1848, 578,000 tons in 1849, 535,000 tons in 
1850, 680,000 tons in 1851, 675,000 tons in 1852, 950,000 tons 

353, 860,000 tons in 1854, 847,000 tons in 1855, 842,000 tons 
843,000 tons in 1857, $10,000 tons in 1858, 915,000 tons i 
9, 903,000 tons in 1860, 927,000 tons in 1861, 970,000 tons in 
1862, 1,105,000 tons in 1863, 1,156,000 tons in 1864, and 1,272,000 
tons in 1865, The progress realised during the last five years will 
be seen to have been especially rapid, The make has more than 
kept pace with the demand, having been 475,000 tons in 1845, 
570,000 tons in 1846, 510,000 tons in 1847, 580,000 tons in 1848, 
690,000 tons in 1849, 595,000 tons in 1850, 760,000 tons in 1851, 
775,000 tons in 1852, 710,000 tons in 1853, 770,000 tons in 1854, 
825,000 tons in 1855, 832,000 tons in 1856, 915,000 tons in 1857, 
945,000 tons in 1858, 950,000 tons in 1859, 1,000,000 tons in 1860, 
1,035,000 tons in 1861, 1,080,000 tons in 1862, 1,160,000 tons in 


1863, 1,160,900 tons in 1864, and 1,164,000 tons in 1865. The pro- 
duction was thus larger in 1865 than in any former year, and it 
i seen that since 1853 it has maintained an unchecked ad- 





vance. The stock was computed in 1845 at 245,000 tons, and in 
1865 at 652,000 tons. The number of furnaces in blast in 1845 was 
88, and in 1865 it had risen to 136, 
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R1GG’S DUPLEX SCREW PROPELLER. 

Dvurine the last weeks of August, 1865, a series of 
highly interesting experiments with a novel propeller, the 
invention of Mr. Rigg, took place in the Thames and 
Medway. Some account of the experiments appeared in 
Tue Eneiyeer for September Ist, 1865, and these we 
are now able to supplement by the following paper, written 
by Mr. Rumble, inspector of machinery atloat, R.N., and 
recently published in “ Papers on Naval Architecture” :— 

It is generally assumed that the ordinary screw propeller acts in 
water as ina solid body ; but such a view of its operation ignores 
the difference between the resistance offered by a solid and a liquid. 
In the former there can be no motion communicated except to the 
screw; but in the latter there is a very considerable movement of the 
water backwards, in exactly equal proportion and amount to the 
pressure exerted by the end of the screw shaft forwards. 


From the movement of the blades of the screw, being at right 


angles to the vessel’s keel, a little consideration will show that 


| belonging to Messrs. Rennie, engineers, Blackfriars Bridge ; and it 


is confidently expected from such favourable results that a larger 
vessel will be placed at our disposal by the Government, to enable 


| the principle to be still further tested, and its true practical merits 


their revolution imparts to the water a rotary movement ; and | 


with a high velocity to the screw, the rotation sometimes absorbs 
the whole power of the engines, and always consumes a certain 
proportién of their power. This action may be distinctly seen 
when the screw is only partially immersed. The same principle 
applies to paddles, which are nothing but screws working sideways, 
aad trusting for their propelling power to the same element as the 
serew propeller. 

The angle or inclination at which the water is driven from the 
blades of the screw is found by experiment to vary very remark- 
ably, in some cases reaching 80 deg. or $0 deg. from the line of the 
screw shaft or vessel's keel ; and of course in such cases the power 
is nearly lost. It rarely happens, however, that the angle exceeds 
30 deg. to 60 deg. in practice. 

By the essential nature of the action of the screw, and the 
numberless experiments which have been made to determine its 
correct form, little room is left for improvement, so improvement 
must be sought elsewhere. But by observing the source of loss 
just described, we are led to consider its cavses and remedy. 

Having made a model in August, 18 which gave valuable 
information, the Chester Canal Company k-ndly permitted experi- 
ents on cne of their steam tugs. It was found that the dead 
pull in towing is 5001b. ; and an apparatus now to be described 
gave an additional tension of 2501b. with the same expenditure of 
engine power ; that is to say, yielded a pure gain of 50 per cent. 

Seeing that nothing done to the screw could prevent the water 
leaving it as if it were a twisted column, it was necessary to accept 
this as unalterable ; so deflecting blades were put behind the screw, 
which, acting like a nut receiving the water, untwisted it by im- 
pinging on the blades of the deflector, so that on leaving the vessel 
the water would resemble a fluted column, if seen or exhibited solid. 
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Let the arrows ‘ 
streamer B C show the 
direction of the wind. 

A B is the sail set in 
such a manner to 
receive the wind, and 
exert a force behind it. 

It is well known how 
the force so gained car- 
ries the vessel on its 
course. 

Bearing this illustra- 
tion in view, and for 
the sake of simplicity 
considering only one small stream of water, we can afterwards 
apply our results to the whole area of the screw. 

Let A B represent the line of screw shaft ; C D one blade of the 
screw, moving in the direction 
of the arrowab. One stream 
of water leaving the screw at 
(say) 45 deg. to the line AB; 
E F a deflector, or vane, placed 
behind the serewat (say) 223 deg. 


to the line A B; ed fa stream 
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of water impinging on the 
plate E F. 

The stream of water a b 
leaving the screw at 45 deg. 


expends half its force in pro- 
peiling the vessel, and the other half its force in displacing the 
water. This latter half is a total less of power. The stream c d 
leaves the screw in a similar manner, but is arrested in its course 
by the deflector E F, and changes its direction tod f. Thus none 
of the power is employed to unnecessarily disturb the water, and 
bearing in mind the illustration of the yacht it will be seen that 
all the power is converted into useful effect, except the inevitable 
loss by friction. In practice it is also found that this system 
much improves the steering qualities, and does away with vibration. 
3y applying the illustration of a single stream to the whole area 
of the column thrown backwards by the screw, it will be evident 
that a very serious loss of power has hitherto lain long neglected. 
ith a view of ascertaining the angle at which the water is 
driven off from the blades of the screw (assumed at 45 deg. for 
convenience of illustration), an experimental screw was constructed 
by Mr. Griffiths, 22in. diameter, with four blades and a pitch of 
3tt. It was placed in a large trough, and driven at 150 revolutions 
per minute ; and the angle accurately measured at the radius given. 





Experiments to test the Inclinations of Streams of Waite 
10th April, 1565. 
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Tt will thus en that there is great irregr ty in the ineli- 
on of the ‘ thro 3 and is increases 


wn off from the scre 
ly with a higher cir ntial velocity. 
idently, therefore, v serew alone there is a limit to its 

xvod and to its propelling force; but with the fixed deflector 
vchind it there is no such limit, because no extent of driving can 
waste power not afterwards recovered. The duplex screw propeller 
n0t only increases the steadiness of the vessel, with several other 
collateral advantages, but it greatly reduces the weight of appa- 
vatus by the essential gain of any reasonable propelling power, 
with increased velocity and smaller diameter of screw. These 
alone are sufiiciently promising gains, to say nothing of the great 
saving in power which this apparatus was originally designed to 
effect. Appended is a table of experiments carefully conducted 
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by Mr. Griffiths (the well-known screw patentee) and Mr. Rigg 
(the inventor of the duplex screw) and myself, on a steain launch 








ascertained. 


Experiments conducted in Rennie’s Launch, fitted with Griffiths’ Serew and Rigg’s 
Patent Duplex Propeller, 
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NOTES FROM NEW SOUTH WALES. 

We have later advices from Sydney, New South Wales. The 
appliances of Cuthbert’s shipbuilding yard have lately been in full 
demand. After the repairs to H.M.S Eclipse, consisting of a con- 
siderable portion of main keel and garboard, &c., which had been 
supplied, she made a trip outside the port for the purpose of test- 
ing machinery, &c., which was found to work well, and the hull 
was perfectly tight ; the French war schooner Caledonienne has re- 
ceived new topsides and decks, together with covering boards and 
water-ways. The fine ship Naval Reserve, 1,500 tons, belonging to 
Messrs. Bright Brothers, last from Brisbane, has been in dock for 
the purpose of being stripped, caulked, recoppered, and receiving 
such repairs as on examination may be found necessary, she having 
got on shore at Moreton Bay some wecks since. H.M.S. Curacoa 
is also about receiving a general overhaul after her return from a 
cruise among the South Sea Islands. 

At Kiama, the excavation for the new basin is progressing, and 
about 200 yards of rock are taken out weekly. In about a month 
the excavation will have proceeded as far as can be done until the 
erection of the cotfer-dam. The temporary jetty for the steamers 
is advancing towards completion. The works at Wollongong Har- 
bour are again at a standstill in consequence of some dispute 
between the contractor and the Government. The coffer-dam 
across the old basin requires 210ft. for its completion. A length 
of 15ft. has been added to the jetty. At Ulladulla, the masoary 
for 2 stone pier is completed, and 2 very sinall portion of the 
pates remains to be done. The ti:aber work for the fenders is 
veing fixed on the pier head, and it is expected that the pier will 
be brought into use very shortly. 

An undertaking of some importance is being developed at Pyr- 
mont, Sydney. The new establishment—which has been called 
‘**'The City Iron-rolling Works ”—is the property of Mr. Alexander 
Brown, formerly of Newcastle, and is under the management of 
Mr. B. W. Lattin. The site of the City Iron Works is a portion 
of the Ultimo Estate at Pyrmont, immediately contiguous to the 
Glebe Island Bridge, Mr. Brown having obtained a lease of several 
acres of land froin Mr. John Harris. <A portion of the land of 
sufficient size for the works now commenced having been levelled, 
a substantial shed S80ft. by 70ft., with a galvanised iron roof, was 
erected, and a wharf was built, running the whole length of the 
works, well piled and planked, and having a depth of 18ft. of 
water. The principal operation at the City Iron Works is the 
working up of scrap iron into merchant bars, dray axles, engine 
forgings, shafts, and other implements in common use. Hitherto, 
until the erection of rolling mills at the Fitzroy Iron Works at 
Mittagong, nearly all the refuse iron has been thrown away and 

















wasted ; and we believe that for several months past no scraps have 
been worked up at Mittagong. In the prospect of his works being 





brought into full operation, Mr. Brown has purchased all the scrap 
iron he could obtain, and there are now collected more than six 
hundred tons, which have cost from 25s. to £3 per ton. The ex- 
tensive heap of old iron presents a curious conglomeration of 
steamers’ boilers, cask hoops, horse shoes, nails, saucepans, 
kettles, and other domestic utensils, which are destined, after 
undergoing certain changes of form, to serve other purposes equally 
useful. The collecting of these scraps affords occupation to the 
class of boys known as “street Arabs,” who bring round their 
gatherings sometimes in barrows, and sometimes in their hands. 
The apparatus at present in use for working up scrap iron consists 
of three scrap furnaces connected with an underground flue leading 
into a shaft built of brick, 70ft. in height ; one of the furnace flues 
runs through an upright boiler that supplies steam for a steam 
hammer. The latter is one of ‘“‘Condie’s Patent ;” it differs in 
principle from the well-known steam hammer of Nasmyth, in the 
cylinder forming part of the hammer instead of being stationary 
at the top, the steam being admitted through the piston red. A 
quantity of scrap is put into the furnace, and after being exposed 
to the heat for about half-an-hour, during which time the scraps 
have partially amalgamated, the mass is taken out and immediately 
hammered into what is called a bloom, the name having been given 
on account of the colour of the surface resembling that of some 
kinds of fruit. The blooms are afterwards again put into the 
furnace ; when thoroughly heated they are taken out, and while 
red hot are hanunnered or rolled into the required shapes, the 
scraps being by this time thoroughly interlinked and welded 
together. These processes were for some time in operation for 
the manufacture of axle-arms for drays, of which altogether about 
50 tons were turned out. At present the principal operation in 
progress is the rolling of merchant bars, which can be made either 
flat, angular, and round. Two pairs of rollers are used in each pro- 
cess in rolling merchant bars ; in the first, called bolting rolls, the 
openings are angular, and those in the other are square, gradually 
diminishing in size. The bloom of red hot iron, on being taken 
out of the furnace, is passed rapidly in succession through these 
openings, by which it is gradually compressed and stretched out 
until, as it leaves the rollers in the form of a merchant bar, it is 
about 15ft. in length; it is then laid out on an iron plate, where it 
straightens and cools. A similar process is adopted in rolling angle 
iron, of which a large quantity has lately becn turned out. The 
rolls, of which there are eighteen pairs, were cast at Messrs. P. N. 
Russell and Co.’s, and were turned at the City Lronworks, on a 
lathe constructed purposely, driven by an engine of 6-horse power. 
In addition to the above, a mill for rolling all kinds of boiler plates 
is about to be erected, the machinery being ready on the ground. 
There is also to be a steam saw for cutting off the ends of the bars. 
Both the boiler-plate mill and the merchant bar mill are driven by 
a 50-horse horizontal engine, the fly-wheel of which weighs about 
eight tons. The engine was made in England, by Messrs. Sands 
and Vivian, and its importation was one of the unfortunate specu- 
lations of the Melbourne Provident Institute. Besides the furnaces 
already in use, two others are in course of construction for puddling 
pig iron for the mills ; the chimney shafts for these are upright 
oilers, 24ft. in height, which economise fuel by generating steam 
by means of the furnace fires. Some of the operations carried on 
at Mr. Brown’s factory have not hitherto been started in the 
colony. So far, therefore, from its coming into competition with 
the other large establishments, the City Ironworks can supply 
them with many descriptions of iron which they have had to 
import, and of which they have to keep expensive stocks. The 
production of iron bars at the City Ironworks is at present about 
twenty tons a week on single shift. 

As regards railways, we may note that a contract has been taken 
for laying the permanent way on the Great Western Extension, 
from the Nepean to Blackheath, a length of 38 miles. Tenders 
were called for this work in May, but the prices asked being con- 
sidered by the engineer-in-chief to be excessive, tenders were a 
second and a third time invited, but though a large reduction was 
on each occasion made, the prices were still considered too high. 
The contractors who had tendered were then invited to compete 
upon a slightly altered specification—principally in regard to the 
form of the sleepers to be used—but the fourth series of tenders 
were also looked upon as excessive. Subsequently Mr. Whitton 
made an offer of the work at a price he considered to be reasonable, 
and which was considerably under the lowest of the tenders; after 
some negotiation this was accepted by Messrs. Larkin and Wake- 
ford, who have entered into a contract for the work. Eighteen 
months will be allowed for laying the permanent way to Black- 
heath. The contract for laying the permanent way on the line 
from Picton to Mittagong is being actively carried out by Messrs. 
Larkin and Wakeford. This section is 24 miles in length, and will 
take the railway to the Fitzroy Ironworks, already a place of some 
importance, and likely to be still more so when the completion of 
the railway will afford a ready outlet for the iron produced there. 
The ballasting on the new extensions is LSin. in depth, instead of 
2ft. as on the existing lines. At the bottom there is a layer 
Sin. thick of 3in. blocks of stone, enclosed within border stones 
Sin. by 12in.; the sleepers are laid upon the bottom stones, 
and the rails are boxed up with 2in. stones. The sleepers are 
either of box, iron-bark, or blue, red, or grey gum, and are laid 
3ft. apart. The bottom ballast is now laid, with here and there 
a short interval, for a length of 10 miles, and a commencement is 
being made with the laying of the rails. Messrs. Larkin and 
Wakeford have till August next to complete the contract for the 
permanent way, and there is every prospect of the line being ready 
for opening by that time. All the earthworks between Picton and 
Mittagong are finished, with the exception of three or four 
cuttings ; these are extremely heavy, and will take four months 
yet to tinish ; they are all through rock, one of them is 76ft. in 
depth. For the removal of the excavations from these cuttings 
steam cranes are employed, and also locomotive engines. Three 
of these engines have been made on the line, Messrs. Larkin and 
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Wakeford having found it less expensive to make than import 
them ; their use has greatly facilitated the works. The completion 
of the excavations will go on simultaneously with the laying of 
the permanent way, and the stone obtained will be available for 
the ballasting. Beyond Mittagong the formation is all but finished 
for a considerable length. On contract No. 4 all the works are 
done, with the exception of one cutting and the tunnel through 
the Gibraltar Mountain. This formidable piece of work is now ap- 
proaching completion ; the excavation was done more than a year 
ago, and 400 yards of the lining are now finished, the length of the 
tunnel being 572 yards. It was at first intended that the lining 
should be entirely of brick; but when the work was about halt 
done the contractors found that they could not get bricks made 
fast enough, and they obtained permission from the engineer to 
substitute masonry for the sides, a quarry of very good stone 
having been discovered in the neighbourhood. About one-third of 
the lining will consequently be of stone, but all the arching will 
he of brick. he lining will probably be completed in three 
months. On the next contract, No. 5, the earthworks are nearly 
iinished, and little remains to be done excepting a po 


rtion of the 
vialuct across the Wingecarribbee river. 

















Messrs. Foster and 
Roberts have also made considerable progress with their works on 
contract No. 6. The next length of railway to be opened beyond 
Mittagong will be as far as Marulan, a distance of nearly 40 miles, 
and the formation on that line promises to be finished before the 
Government will be in a position to call for tenders for laying the 
permanent way. ; 

We have already reported the completion of the masonry for 
the tubular girder bridge across the Nepean at Penrith. The con- 
tract for supplying and putting up the girders was taken two years 
ago by Sir M. Peto and Co., and the iron plates have long since 
arrived, A contract has been taken by Mr. Lockhart for erecting 
the temporary staging between the piers, for the plates to 
rest on while being rivetted. As soon as the staging is up the 
fixing of the girders will be commenced. ‘The erection of the 
timber approaches to the bridges has been contracted for by Mr. 
John Taylor, The approach on the Emu side will consist of eight 
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openings, and that on the Penrith side of three openings, each of 
26ft. Considerable progress has been made with the contract for 
the completion of the railway bridge across thé Hunter, at Single- 
ton, taken six months since by Mr. Goddard. There are to be 
four stone piers, besides the abutments, the openings to be of 
80ft., with laminated arches. The two abutments and three of 
the piers are finished ; the fourth is 25ft. above the water, and 
the centres are erected in two of the arches. A planing machine 
is being put up in order to expedite the preparation of the wood 
work. he bridge is to be finished in April next. Orders have 
been sent home for 35 miles of rails for the new extensions. When 
these come out there will be sufficient rails to each to Mittagong 
on the Southern line, to Muswell-brook on the Northern, and to 
the end of Contract No. 4 on the Great Western. Six passenger 
engines specially ordered for running on the new extensions have 
arrived, The principal feature in these engines is the single bogie 
wheels, adapted for going round the sharp curves. The driving 
and the trailing wheels are coupled, each being 5ft. 9in. in 
diameter. A satisfactory trial has been made with one of the 
engines. 


THE MAIN DRAINAGE OF LONDON, 

Tue Metropolitan Board of Works publish a report of 
their proceedings yearly, and these reports contain much 
of valuable matter which deserves to be made known. 
The following account of the history and progress of the 
main drainage of the metropolis has been compiled from 
official sources not generally accessible. It will be found 
not only to possess much to interest the engineer, but to be 
accurate oul reliable in every respect :— 

Before the formation of the Metropolitan Board of Works, nine 
years ago, the main sewers discharged the whole of their contents 
direct into the Thames, the majority of them capable of being 
emptied only at the time of low water, consequently, as the tide 
rose the outlets of the sewers were closed, and the sewage was 
dammed back and became stagnant ; the sewage and impure waters 
were also constantly flowing from the higher grounds, in some 
instances during eighteen out of the twenty-four hours, and thus 
the thick and heavy substances were deposited, which had to 
be afterwards removed by the costly process of hand labour. 
During long continued or copious falls of rain, more particularly 
when these occurred at the time of high water in the river, the 





with regard to the point at which, and the state of the tide when, 
the sewage could best be discharged into the river; the minimum 
fall which should be given to the intercepting sewers ; the quan- 
tity of sewage to be intercepted, and the mode in which it flows ; 
whether or not the rainfall was to be mixed with the sewage ; the 
manner and the quantities in which it enters the sewers, and whether 
it should be carried off by the intercepting sewers or by some 
other means ; and the sizes of the intercepting and main drainage 
sewers, having regard to the points specified. Another important 
question was the description of pumping engines and pumps best 
adapted for lifting the sewage at the several pumping stations. 

In order to ascertain the best position for the outfalls and the 
time for discharging the sewage into the river, a series of experi- 
ments was instituted by means of a float passing up and down the 
river ; the result of which proved that it was essential that the 
outfalls should be placed at a point not less distant from the 
metropolis than Barking Creek, and that the discharge of the 
sewage should take place at or as near the time of high water as 
practicable. 

The other points with regard to the velocity of flow in the 
sewers, and their minimum fall, the quantity of sewage to be 
intercepted, the disposal of the rainfall, and the sizes of the 
intercepting sewers, were dealt with after consideration of the 
various theories and formulz, from time to time propounded in 
relation to such subjects. 

In consequence of a diversity of opinion with regard to the 
comparative advantages of Cornish or rotative engines, and as to 
the respective merits of centrifugal and screw pumps, and other 
appliances for raising the sewage, Messrs. Stephenson, Field, Penn, 
Hawksley, Bidder, and Bazalgette, at the request of the board, 
reported upon numerous competing designs, involving the several 
principles advocated by their proposers, and the pumping engines 
and pumps subsequently designed, and adopted by the board are 
based upon the recommendations made by those gentlemen. The 
engines are condensing double-acting rotative beam engines, and 


| the pumps are plunger or ram pumps, the sewage being discharged 


| from the pumps through a series of hanging valves. 


closed outlets not having sufficient storage capacity to receive the | 


increased volume of sewage, the houses and premises in the lew 
lying districts, especially on the south side of the river, became 
flooded by the sewage rising through the house drains, and so con- 
tinued until the tide had receded sufficiently to afford a vent for 
the pent up waters, when the sewage flowed and deposited itself 
along the banks of the river, evolving gases of a foul and offensive 
character. This state of things had a most injurious effect upon 
the condition of the Thames, for not only was the sewage carried 
up the river by the rising tide, at a time when the volume of pure 
water was at his minimum, and quite insufficient to dilute and 
disinfect it, but it was brought back again into the heart of the 
metropolis, there to mix with each day’s fresh supply, until the 
gradual progress towards the sea, of many days’ accumulation, 
could be plainly discerned ; the result being that the portion of 
the river within the metropolitan district became scarcely less 
impure and offensive than the foulest of the sewers themselves. 

Another and no less serious evil consisted in the want of outfalls 
for local drainage. The rapid increase in the population and the 
consequent necessity for dwelling-houses, led to their erection on 
spots where no means existed for conveying the sewage away, and 
cesspools and stagnant deposits were in consequence multiplied, 
to the annoyance of the inhabitants, and danger to the public 
health. 

These were some of the defects which existed prior to the con- 
stitution of the board, and which they were called upon to remedy. 
Long previously, however, to this duty being entrusted to them, 
the subject had received much consideration by various commis- 
sions appointed by the Crown, but, either from internal dissen- 
sions, or inability to provide the necessary funds, the subject had 
never been effectually dealt with up to the time when the board 
came into existence. 

The board commenced their sittings on the 19th December, 1855, 
and soon after they had appointed the chief officers, viz., on the 
8th of February, 1856, they instructed their engineer to prepare a 
plan for the drainage of the metropolis, and on the 4th of April 
and the 23rd of May of the same year, the engineer submitted to 
the board his plans for the drainage of the south and north sides 
of the river. At this period the Metropolis Local Management 
Act provided that before any plan for the drainage of London 
could be carried out, it must be approved by the First Commissioner 
of her Majesty’s Works, &c. ; and upon the board submitting their 
plan to him, he exercised his statutory power of pronouncing a reto 
uponthe scheme, This proceeding led to considerable correspondence 
and discussion: other plans were submitted and rejected, the matters 
remained in this position until the year 1858, when the condition 
of the Thames became so alarming as imperatively to call for early 
remedial measures. During the correspondence between the board 
and the First Commissioner of her Majesty's Works, &c., a change 
took place in the ministry, and the board waited upon the then 
First Commissioner, Lord John Manners, and laid before him a 
statement of their positions and the difficulty which impeded 
their free action, and his lordship immediately afterwards brought 
into Parliament a bill, which removed all restrictions on the board 
as to the plan, gave them power to raise £3,000,000 (subsequently 
increased to £4,200,000) for defraying the cost of the works, and 
facilitated the raising of the loan by empowering the Lords Com- 
missioners of her Majesty's Treasury to guarantee the repayment 
of the same. 

The bill received the royal assent on the 2nd August, 1858, and 
on the 11th of the same month the board approved of the general 
features of a scheme which they had directed to be prepared, and 
instructed their engineer to lete the ry plans and 
specifications. 

The objects for which the board had to provide in the execution 
of these extensive works involved various important consider- 
ations, amongst others the interception of the sewage, as far as 
practicable, by gravitation, and of so much of the rainfall mixed 
with it as could properly be dealt with, in order to divert it from 
the Thames near London; the substitution of a constant for an 
intermittent flow in the sewers ; the abolition of stagnant and 
tide-locked sewers with their consequent accumulations of deposit 
and emission of foul gases ; and the providing of improved outfalls 
sufficiently deep to admit of the drainage of fow-iotas districts, 
ar for want of such outfalls, either wholly without drain- 
age or only imperfectly drained. 

The board, by the system they have adopted, have sought to 
abolish the evils which hitherto existed, by constructing new lines 
of sewers, laid in a direction at right angles to that of the existing 
sewers, and a little below their levels, so as to intercept their con- 
tents, and convey them to an outfall, on the north side of the 
Thames about 11} miles, and on the south side about 14 miles, 
below London Bridge. By this arrangement as large a proportion 
of the sewage as practicable is carried away by gravitation, and a 
constant discharge for the remainder is provided by means of 
pumping. At the outlets the sewage is ‘alivued into reservoirs 
situate on the banks of the Thames, and placed at such levels as 
enables them to discharge into the river at or about the time of 
high water. The sewage thus becomes not only at once diluted by 
the large volume of water in the river at the time of high water, 
but is also carried by the ebb tide to a point twenty-six miles below 
London Bridge, and its return by the following flood tide within 
the metropolitan area is effectually prevented. 

At the commencement of their inquiry several grave questions 
presented themselves to the board for solution, more particularly 








The engines 
at Crossness and those to be erected at Abbey Mills are guaranteed 
to raise, when working, 80,000,0001b. 1ft. high, with 1 ewt. of 
Welsh coal. 

In order to effect the removal of as much of the sewage as 
practicable by gravitation, and to reduce the amount of pumping 
to a minimum, three lines of sewers, namely, a high level, middle 
level, and low level, were designed for each side of the river. The 
first two levels discharge by gravitation, and the low level sewers 
by the aid of pumping only. 

The three lines of sewers on the north side of the Thames con- 
verge and unite at Abbey Mills, east of London, where the contents 
of the low level will be pumped into the upper level, whence their 
aggregate stream will flow through the northern outfall sewer, 
which is carried on a concrete embankinent across the marshes to 
Barking Creek. 

The three intercepting lines of sewer on the south side unite at 
Deptford Creek ; the contents of the low level are there pumped to 
the upper level, and the united streams of the three sewers flow in 
one channel, known as the southern outfall sewer, through Wool- 
wich to Crossness Point, in Erith Marshes. 

The form which has been generally adopted for the intercepting 
sewers is circular, as combining the greatest strength and capacity, 
with the smallest amount of brickwork, and consequently the least 
cost. 

In connection with this general description of the principles and 
considerations on which the scheme of the board has been Sead it 
may be desirable to advert more in detail to each work and some of 
its peculiarities, and to the difficulties which had to be surmounted 
in its construction. 

The first portion of the works for which a contract was taken 
was the high level sewer, on the north side of the Thames. This 
commences by a junction with the Fleet sewer, at the foot of 
Hampstead-hill. It passes under the Rectory and Amhurst-roads 
to Church-street, Hackney ; and under the North London Railway, 
to a junction with the middle level sewer at Old Ford, Bow. Up 
to this point the sewer is a substitute for the open Fleet and 
Hackney Brook main sewers, which have since been filled in and 
abandoned, and it has been constructed of sufficient dimensions to 
carry off the largest and most sudden falls of rain. Its length is 
about seven miles, and it drains an area of about ten square miles, 
and intercepts the sewage of Hampstead, part of Kentish Town, 
Highgate, Holloway, Hackney, Clapton, and Stoke Newington. In 
form it is for the most part circular, and its size varies from 4ft. in 
diameter to 9ft. Gin. by 12ft.; its fall is rapid, ranging at the 
upper end from J in 71 to 1 in 376, and from 4ft. to 5ft. per mile 
at the lower end. One tunnel in its course, from Maiden-lane 
towards Hampstead, is about half a mile long, and in tunnelling 
under the New River the greatest caution was necessary, in 
consequence of the channel of the river being on an embank- 
ment, where it intersects the line of sewer. A portion of 
the sewer was also carried under the Great Northern Railway, 
at a place where the embankment is 30ft. high, the diameter 
of the sewer being there 7ft. 6in., and the brickwork l4in. 
in thickness. In constructing the sewer at Hackney a con- 
siderable amount of house property was successfully tunnelled 
under, and in one instance a house adjoining the railway station 
was underpinned and placed upon iron girders, and the sewer, at 
that point 9ft. 3in. in diameter, was carried through the cellar 
without further injury to the house. It was also carried imme- 
diately under the bottom of Sir George Duckett’s Canal, the 
distance between the soffit of the arch of the sewer and the water 
in the canal being only 24in. The bottom of the canal and the top 
of the sewer are formed of iron girders and plates, with a thin 
coating of puddle, and no leakage from the canal has taken place 
since the works were finished. 

This sewer was completed in May, 1861, at a cost, including the 
proportion of compensations, &c., borne by the board, of £190,633, 
and it has been in full operation since that date. The work was 
carried out by Mr. William Moxon, who also constructed, in con- 
nection with the same, the western foundation of the aqueduct 
over the river Lea for the outfall sewer, and about 60ft. of sewer in 
connection therewith, at a cost of £6,171 16s. 4d. 

In connection with the high level sewer, a penstock chamber 
was constructed. This chamber is formed at the junction of the 
high and middle level sewers at Old Ford, Bow, and is built in 
brickwork. Its length is about 150ft. by 40ft. in breadth, and 
30ft. high. There are five large iron penstocks in it worked by 
machinery, by which the sewage can ~ diverted at will, either 
into the two lower channels, formed for the discharge of the storm 
waters into the river Lea, or into the two upper channels con- 
structed over that river, and forming the commencement of the 
outfall sewer. As a rule the lower channels wi closed, and 
the sewage will flow through the two upper channels to Barking 
Creek ; but in times of heavy rain, so soon as the waters have risen 
to the top of the upper channels, the surplus will flow over five 
weirs, constructed in the chamber, into the lower channels, and be 
discharged by them into the river Lea. In case of any accident to 
the intercepting sewers, the whole of the sewage could, by raising 
the lower penstock, be diverted, in a few minutes, into the river 
Lea. The arrangement of the penstock and weir chamber is a 
novel and simple one, and has proved to be satisfactory in its 
operation ; by it three-fourths of the northern sewage are placed 
completely under command. This work was also constructed by 
Mr. Moxon. 

The middle level sewer was constructed chiefly by Messrs. 
Brassey and Co., and has been carried as near to the Thames as 
the contour of the ground would permit, the object being to in- 
tercept, by gravitation, as much sewage as possible, and to reduce 
to a minimum the low level area which is dependent upon pump- 
ing. This sewer intercepts the drainage of a densely inhabited 
area, 174 square miles in extent. It commences near the Harrow- 


road at Kensal-green, passes under Paddington Canal, into the 
Uxbridge-road at Notting-hill, along Oxford-street, Hart-street, 








Liquorpond-street, and across Clerkenwell-green, thence by way of 
Old-strect-road, to High-street, Shoreditch, along Church-street, 
Bethnal-green-road, and Green-street, under the Regent's Canal 
and the North London Railway, to a junction with the high level 
sewer at the penstock chamber at Bow above described. 

To enlarge the area drained by gravitation, a branch, 4ft. by 
2ft. Sin. with a fall of 4ft. per mile, has been carried along Picca- 
dilly, through Leicester-square and Lincoln’s Inn-fields, to the 
main line at King’s-road, Gray’s Inn-road. 

The main line of sewer is about 9} miles in length, and the 
Piccadilly branch 2 miles, besides which there are minor branches 
and feeders. ‘The fall of the main sewer varies from 17}ft. per 
mile at the upper end, by a gradual reduction to 2ft. per mile at 
the lower end. The size ranges from 4ft. Gin. by 3ft., to 10ft. Gin. 
in diameter, and at its outlet it is 9ft. Gin. by 12ft. 

A considerable portion of the work was constructed by tunnel- 
ling under the streets, about 4 miles of the main line, and the 
whole of the Piccadilly branch, having been executed in that 
manner, at depths varying from 20ft. to G0ft. below the surface of 
the public thoroughfares. The sewer is formed for the most part 
in the London clay, but to the east of Shoreditch it is constructed 
through gravel ; it has been carried over the Metropolitan Railway 
by a wrought-iron aqueduct, having a span of 150ft., and weighing 
240 tons. The depth of construction, between the underside of 
the aqueducts and the inverts of the double line of sewers, being 
only Z4in., arrangements had to be made to avoid interference with 
the traffic of the railway during the construction of the aqueduct, 
which is only a few inches above the engine chimneys, and the 
structure was therefore built upon a stage, at a height of 5ft. 
above its intended ultimate level, and afterwards lowered into its 
place by means of hydraulic rams. : ; 

This sewer is now in active operation, and it is provided with 
weirs, or storm-overfiows, at its various junctions with all the 
main valley lines. One of these, the Ranelagh storm overflow 
sewer, traverses Hyde-park and Kensington-gardens ; its length is 
about 5,700ft., and it was constructed by Mr. William Dethick, at 
a cost of £31,580. 

The final account for constructing the middle level sewer is now 
under investigation, but so far as it has been ascertained, the total 
cost of the work is £318,334. 

The low level sewer will intercept the sewage from the low level 
area, which contains about 11 square miles ; it will also be the 
main outlet for a district of about 14} square miles, forming the 
Western suburb of London, and lying so low that its sewage has to 
be lifted at Chelsea a height of 17}ft. into the upper end of the 
low level sewer. The sewer will commence at the Grosvenor 
Canal, Pimlico, and pass along Lupus-street and Bessborough- 
street, to and along the river side from Vauxhall Bridge towards 
the eastern part of London. Between Westminster Bridge and 
Blackfriars it is being constructed as part of the Thames embank- 
ment ; and from thence it will pass uuder a portion of the new 
street to the Mansion-house, to be formed by the board, and will 
probably take the line of the inner circle railway to Tower-hill. 
From Tower-hill it is being carried out mostly by tunnelling along 
Mint-street, Cable-street, Back-road, Commercial-road, and under 
the Limehouse-cut and Bow Common. At the Abbey Mills 
pumping station the contents of the sewer will be raised by steam 
power a height of 36ft. The sewer has two branches—one from 
Homerton, and the other from the Isle of Dogs. The length of 
the main line is 8} miles, and its branches about 4 miles ; the size 
varies from 6ft. 9in. to 10ft. 3in. in diameter, with an inclination 
ranging from 2ft. to 3ft. per mile, and it is provided with storm 
overflows into the river. 

As stated by the board in their last report, the contract for the 
eastern portion of this sewer, a length of nearly four miles, extend- 
ing from Trinity-square, Tower-hill, to the pumping station at 
Abbey Mills, and for the Wick-lane branch, from Bromley to Old 
Ford, about one mile in length, has been let to Mr. William Webster, 
for the sum of £229,000, the engineer's estimate being £245,000, 
The works were then about to be commenced, and up to the present 
time, works to the value of £117,000, rather more than one-half, 
have been executed. ! 

The drainage area of the western division of the metropolis 
includes Fulham, Chelsea, Brompton, Kensington, Shepherd's 
Bush, Hammersmith, and part of Acton. The board originally 
intended to deodorise or utilise the sewage of this division in its 
own neighbourhood, rather than incur the costly process of carry- 
it to Barking, and lifting it twice on its route to that place ; but 
on further consideration, and in deference to the wishes of the 
inhabitants and others, they adopted the latter plan, and it now 
forms part of the low level system of metropolitan drainage. 

The main, or Chiswick line of the western division drainage, 
is about 3} miles long, and commences at Chiswick-mall, and 
passing near to the river and along the Fulham-road and Walham- 
green, again skirts the river to Cremorne-gardens. It will be 
eventually extended to the permanent pumping station near the 
Grosvenor-canal. At present, however, the sewage is lifted at the 
temporary pumping station near Cremorne-gardens. 

The Fulham branch commences at Fulham-bridge, and joins the 
Chiswick line at the King’s-road ; it is 1 mile 720ft. in length. 

The size of the main line varies from 4ft. by 2ft. S8in., to 4ft. 
Gin. in diameter, with a fall of 4ft. per mile, the depth below the 
surface being from 14ft. to 30ft. ; and the branch from 3ft. 9in. by 
2ft. Gin. to 4ft. Zin. by 3ft., its fall being 104ft. per mile, and its 
average depth about 17ft. 

Besides these lines, there are various other minor branches and 
works. These, for the present, discharge into a large well or 
sump, at the temporary pumping station near Cremorne-gardens. 
More than ordinary difficulties attended the execution of the 
works. They were constructed mainly through gravel, charged 
with such large volumes of water, that it became necessary to lay 
stoneware pipes under the inverts of the sewers, to lower the water 
in the ground, and to convey it to numerous and powerful steam 
pumps in the line of the works, before the sewers could be con- 
structed. These operations, although in a very treacherous subsoil, 
were successfully accomplished, and no serious accidents or failures 
occurred in carrying out the works, the contract for which was 
taken by Mr. Moxon, who constructed the northern high level 
sewer. The works have cost £83,387, so far as at present ascer- 
tained ; of which the sum of £21,387, is due to the past year. 

Another main intercepting sewer for the western division, known 
as the Acton branch, is carried along the Uxbridge-road from the 
Stamford Brook, at Wormwood Scrubs to the Counters Creek sewer 
at Royal-crescent, Notting-hill, into which it diverts the water 
from the higher grounds, and forms a storm outlet into the Thames, 
near Cremorne-gardens. This branch sewer varies from 3ft. 9in. 
by 2ft. Gin. to 4ft. by 2ft. 8in. ; it has a fall of 4ft. per mile, is 
about 14ft. deep, and its length is one mile and a half, It was 
constructed by Messrs. Walker and Neave, at a cost of £9,820 
lls. 10d. (To be continued. ) 





THE THAMES EMBANKMENT.—Rapid progress is being made at 
different points on this great work. On the first section, from 
Westminster Bridge eastwards, the permanent river wall is built 
for a considerable length to above high-water mark, and on one 
portion the ornamental parapet is also set up. 

StanrorD’s New RalLwar Map.—This valuable annual has 
been published during the current week. It is scarcely neces- 
sary to say more now concerning it than this, that Mr. 
Stanford renders very valuable and important public service 
by his sharp, accurate, exhaustive exhibition of the multi- 
farious, and in many cases preposterous, schemes to be sub- 
mitted to the committees and the House in the coming session 
We cannot for a moment suppose that the powers at St. Stephen’s 
will sanction more than a small fraction of the schemes proposed, 
as the displacement of dwellers—the inconvenience to firms--the 
probable ruin of many persons—would be the almost inevitable 
result of the execution of the works. Mr. Stanford's map is in- 
trinsically valuable as one of the best we know of as a map of 
London and the surrounding district within a radius of ten miles, 
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THREE-CYLINDER EXPANDING ENGINES, CONSTRUCTED BY MESSRS. MAUDSLAY, SONS, AND FIELD, 
; FOR THE RUSSIAN GOVERNMENT. 
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TABLE OF DIMENSIONS. 
Diameter of cylinder ee oe ee ee ee 55in. | Width of opening caused by slide.. oe oe ee Yin. External diameter of tubes in. 
Length of stroke .. oo a me os 2ft. Gin, | Outside lap of slide oe ee oe se ‘is — Iffin. | = ig ep ol a a iainas do, ne ri res ~ cute 
aoe ay oe a expans . en ae = he ath. rote oll ports Fs i me _ yg | Diameter of circ wahasiee pans ee ee ee oe login, 
}iameter of crank shaft at be saring es ee ee Ijin, Width of exhaust port e oe ee 44in. Diameter of air pumps. es te oe oe fui. 


Width of steam p rt supply ee oe oe o- Ijin. Length of tubes in condens scr, between p ili ates .. oe 6ft. din. 
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TO CORRESPONDENTS. 


*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tux ENGINEER 
compels us to yo to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Enyincer Office before seven o'clock on the Thursday 
crening of each weck; any received after that time must neces- 
sarily stand over till the following publication, 

Notice.—A SpeciaL Eprtion of Tue Encineer ts published for 
ForeiGn Cincucation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

C. C. (Burntey).— Your invention is very ingenious; nevertheless we cannot advise 
vou to patent it, 

THANKFUL.—We hare seen the locomotive. Jt has not been illustrated in our 
pages. The patent is numbered 2620, and dated 23rd October, 1862. Price 4d. 

A SUBSCKIBER,—Reduce the area of the orifice of the blast pipe in the chimney 
either by hammering in the side a little all round or by hanging a hooks on, its 
edge. 

C. WW. -— There are several works which treat of puddling; none, we fear, which 
would exactly suit vour We shall endeavour to supply a series of 
practical papers on the sulject at an early date, 

T. W.—The waste steam from the culinders of the locomotives working the Metro- 
politan (underground) Railway is led into the water tank, and thus condensed. 
Vo attempt to obtain a vacuum is made. You will find two papers on the 
working of underground railways in Tae ENGinegs for Nov, 25 and Dec. 2nd, 
Isod. 

8 kB 


purpose. 


Your questicns scarcely admit of being answered definitely. 1, We 
cannot tell “what are the best constructed engines,” nor can anyone else. 
2. We should prefer a good horizontal engine to any other. You will gain 
little or nothing by the use of two cylinders, high and low pressure. All the ex- 
pansion necessary can be effected in a single cylinder. 3, With so many skilful 
claiming patronage it would be inridious to recommend one 
to the exclusion of others. Lead our advertising columns. 


manufacturers 





SPREADING MACHINES. 
(To the Editor of The Engineer) 

Sin,—As readers of your valuable journal, we ask you if you can communi- 
cate to us the name or address of a manufacturer who makes a machine for 
spreading plaster on paper or linen, or especially for making the so-called 
“English plaster.” We know the machines for sticking plaster, but they are 
tot what we want. W. AND CO. 

Fraukfort-on-the-Maine, December 27, 1865. 





LUBRICATORS, 
(To the Editor of The Engineer) 

Sirk,—Referring to the notice in your last week's impression of a lubricator 
patented by Messrs. Colquhoun and J, P. Ferris, London, which lubricator 
“acts by condensation, and has been designed to lubricate only under pressure 
of steam, consequentiy when an engine is not in action lubrication is sus- 
pended,” I to state that the description of lubricator referred to was 
patented In October, 1860, by Mr. John Ramsbottom, the mechanical engineer of 
the London and North Western Railway. 

The locomotive * Lady of the Lake,” exhibited by Mr. Ramsbottom at the 
Exhibition of 1862, was fitted with these lubricators, as are now a large 
number of the locomotive and stationary engines on the above railway. 

A desire to put the engineering public right on this matter must be my 
apology for troubling you. - &. 

January 2, 1566. 
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ERRATUM IN THE ENGINEER 
Engineers in Scotland: On th 
second line of the last paragraph but tiro, 
* for * 3 56in.,” read © 2 5tin.” 


OF 29TH DECEMBER, 1865.—Jnstitution ef 
Tenacity of some Fibrous Substances.—In t 
after the words “ produced a total exten- 


sion of, 





MEETING NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS,—Tuesday, January 9th, at 8 p.m.: 
Inaugural Address of Mr. John Fowler, President. 





Advertisements cannot be qwaranteed insertion unless delivered before seven o'clock 

The charge for four lines and under is 
three shillings ; each line afterwards, eightpence, The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, ty order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct Jrom 
the office on the following terms (paid in advance) :— 

Half-vearly (ineluding double number) IS. Sd. 
Yearly (including two double numbers) £1 118. 6d. 

If credit be taken, an extra charge of tro shillings and sirpence per annum will 

be made, 


on Thursday evening in each week 


THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C, 
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BROADSIDE AND TURRET SHIPS. 


Tue solution of the question of broadside versus turret 
ships has just been advanced another stage. The Admi- 
ralty has determined to build a large and powerful sea- 
soing turret ship at Chatham dockyard, from the de- 
signs of their own chief constructor, Mr. Reed, the ar- 
rangements of the turrets being placed as far as possible in 
the hands of Captain Cowper Coles. It must appear to 
the public a singular circumstance that their lordships 
have been so many months and years in coming to this 
conclusion, which appe to be the most natural and pro- 
per one for them to arrive at, and one at which they might 
have arrived long ago ; but the circumstance owes most of 
its singularity to the fact that only one side of the question 
las come prominently before the public. It is generally 
represented that the only reason why a turret ship for sea- 
cog purposes has not yet been laid down by the Admi- 
ralty, was to be found in the opposition of the Admiralty 
and its officials to the turret system, and to Captain Coles ; 
whereas different causes have no doubt been operating. 

In the first place no one can censure the Admiralty for 
not building a large sea-going ship—and to build a useful 
sma’! ship of the kind has been found an extremely difficult 
problem—until some experience had been gained with 
turrets and turret-guns in this country, and therefore it 
was perfectly reasonable that the trials of the Royal 
Sovereign, which was placed under conversion in a very 
early stage of the discussion, should be carried out before 
the larger step was taken. Much delay occurred, as is 





well known, in completing that vessel for trial, and in 
testing the qualities of the turrets thoroughly ; but this 
delay, no doubt, was largely due to the novelty and in- 
herent difficulty of the work to be executed, to the fact 
that large and costly alterations and additions were fre- 
quently found necessary, and to the discouragement that 
arose from the injury which the ship sustained from her own 





guns during her early trials—for although the fact was kept 
very quiet at the time, it is nevertheless an undoubted fact 
that when an attempt was made to fire the guns of the 
foremost turret ahead, or nearly so, the shot struck the 
deck of the ship, and nearly knocked the hawse-pipe out of 
the bow. It was soon seen that this was an accidental 
thing ; but when it is remembered that the peculiar merit 
of the turret system is supposed to consist in its capability 
of firing guns all round, it will be understood that such an 


occurrence was calculated to create a temporary impedi- | 


ment to the progress of the system. It is also to be 
observed that it was not until a comparatively recent date 
that Captain Coles matured his own proposals, or indeed 
had any fixed proposals on the subject. First, he suggested 
a kind of raft with a fixed tower upon it ; next he proposed 
and patented the use of a revolving gun platform with a 
half-sphere over it; then he favoured the use of a conical 
shield, and had one of this form tried on the Trusty. This 
was subsequently modified by making half the shield up- 
right and the other half sloping; and ultimately a modication 
of the upright tower or turret, which Ericsson was using in 
America to some extent, was adopted by Captain Coles. 
And the Admiralty had to conform the designs of the 
Royal Sovereign and Prince Albert to these unsettled 


a 808 of Captain Coles, who has, it must be admitted, | 


een somewhat unsparing in his statements concerning the 
professional advisers of the Admiralty; and while men- 
tioning this aspect of the subject, it is only fair to such 
capable engineers and shipbuilders as Mr. Andrew 
Murray and Mr. Cradock, the chief engineer and master 


shipwright of Portsmouth dockyard, to state that the | 


mechanical arrangements carried out in constructing, sup- 
porting, and working the turrets of the Royal Sovereign 
were mainly due to those officers. Nor must our readers 
forget that the agitation in favour of turrets has chiefly 
proceeded from irresponsible officers of the navy, who may 
well be supposed to be less competent judges of the real 
merits and difficulties of the question than the mechanical 
officers of the Admiralty. But, however these things may 


be, there can be no doubt that time was, for many reasons, | 


required by the Admiralty before they could venture to 
uae a large and costly sea-going ship on so novel and 
experimental a principle. 

After the completion of the Royal Sovereign’s second 
set of trials, however, the workability of the turrets, even 
with the ship rolling about in a sea-way, was sufficiently 
established to justify the Government in proceeding with 
the matter, provided this had been the only subject in 
doubt. But this was not so; other questions of great 
moment remained behind. Would the turret and its ma- 
chinery stand the fire of modern guns! Would it, for 
example, bear the terrible test to which the Hercules 
target was recently subjected at Shoeburyness, when, after 
having undergone one day’s battering from the 12}-ton 
Armstrong gun, firing 300 Ib. steel. shot and shell with 
50 Ib. of powder at each discharge, it was subjected to the 
practice of the 22-ton gun, firing 600 Ib. steel shot and 
shell ! 
thrown on this question, and although the Turret Ship 
Committee (Lord Lauderdale’s) distinctly recommended, 


as we ourselves have done, that this should be tested | 


before any new turret ship was undertaken, the Admi- 
ralty appears to be about to disregard this sound ad- 
vice, and to build a ship that will probably cost £250,000 
at least, without knowing whether a couple of such shot 
may not suffice to put all her guns hors de combat, 
Another question remaining behind was this : 
sea-going turret ship is made high enough to be safe and 
inhabitable at sea in all weathers, and if her armament is 
to be made as powerful as that of a like size broadside 
ship, will she carry the necessary armour! This question, 
we believe, touches what the chief constructor of the 
navy has all along represented to be the principal one 
as regards sea-going turret ships, and it is obviously a 
ruling consideration in the matter. The form which it 
takes practically is, we believe, about this, viz., that, other 
things being alike, a turret ship, in order to carry two 
turrets containing four guns, must be of the same size as a 
broadside ship carrying ten guns—five in each broadside. 
Of course by reducing the thickness of plating, rate of 
speed, and other elements of the ship, a greater proportion 


of gun power may be secured in a turret ship than in a | 


broadside vessel in which these elements remain unre- 
duced. But all comparisons between the two systems, 
unless based on ships with similar armour, speed, Xc., are 
utterly unphilosophical—in fact, absurd. Hence the com- 
parison drawn between the Wyvern and Bellerophon in 
the Times of Monday last is of no avail whatever, because 
while the Bellerophon is most strongly framed, plated with 
a double iron skin 14in. in thickness, protected by L0in. 
backing and Gin. armour plates, stands nearly 20ft. above 
the water, and steams at nearly fourteen knots (and will 
probably exceed that speed hereafter), the Wyvern is 
lightly framed, has a single thin skin, less thickness of 
teak, and 44in. armour, and while standing scarcely 5ft. 
above the water, steams at only ten knots. All comparison 
between two such vessels as sea-going engines of war is 
preposterous. 

But whatever primary,disadvantages the turret system 
may possess, the Admiralty is now, as we have said, about 
to build a large ship on the plan at Chatham ; and, if the 
statements put forth by a naval contemporary last week 
are to be believed, this step would have been taken long 
ago but for the action of Captain Coles. Mr. Reed offered 
the Bellerophon’s design as the basis for such a = ; but 
Captain Coles, no doubt underrating the naval architect’s 
difficulties, insisted on competing witha much smaller ship 
of Mr. Reed’s design, the Pallas, and himself projected 
a turret ship. Upon the design of this ship, which was to 
have but one turret, Lord Lauderdale’s Naval Committee 
sat for several weeks, and then advised the Admiralty not 
to build from it, but to design for themselves a larger ship 
with two turrets—in fact, to carry out the very course 
suggested by the chief constructor many mouths before. But 
for this delay, the ship which is now about to be laid down 
would have been nearly finished by this time ; although, 
both then and now, the Admiralty was probably acting 


Up to this moment no light whatever has been | 


if the | 


| from no more powerful reason than that of giving effect 
| to a public wish which had become strong and general in 
| the absence of authentic information concerning the real 
merits of the question at issue. Under all the cireum- 
stances of the case, however, we are disposed to believe 
that this important question is at length about to be fairly 
solved, the only drawback being that already mentioned, 
namely, the absence of all knowledge concerning the capa- 
bility of the turrets to stand the fire of modern guns. 


HEAVY GOODS LOCOMOTIVES. 

Tr is often assumed that the habitual use of heavy loco- 
motives constitutes a financial blunder, and arguments 
| possessing some force have been urged against the practice. 
| The assumption nevertheless involves an error, and may 

be traced to a certain confusion of ideas. Engines of 
| maximum weight are occasionally employed on branch 
lines to conduct light traffic, and this is no doubt a mis- 
take ; but for the most part they are only resorted to as a 
| matter of necessity, their use being imperatively dictated 
by the exigencies of transport. It is quite possible that 
| any decided increase in the capacity of trunk lines laid 
on easy gradients, would be followed by a gradual dimi- 
| nution in the weight of the rolling stock working them. 
But increased capacity means neither more nor less than 
the laying down of so many additional lines of track as 
would permit the goods trafiic to be kept totally distinct 
from passenger and mail traffic, and this would involve an 
outlay which could only be justified by circumstances 
which are not likely to exist for years to come. Even 
though it be granted for the moment, that doubling 
certain sections of such lines as the London and North- 
Western, or the Great-Northern, would be a prudent 
step, the advocates of light engines do not gain a 
single point so long as it remains to be proved that 
locomotives of small power are more economical in 
every respect than those of maximum dimensions. The 
entire question is merely one of relative efficiency in 
relation to the first cost of the machines and their direct 
and indirect working expenses ; and all other considerations 
are more or less beside the mark. To urge that loco- 
motive superintendents are so far ignorant of their duties 
as to employ engines of unnecessary weight, to the 
great detriment of permanent way and the increase of 
coal bills, is absurd. Under existing arrangements, heavy 
engines are used because those of less power are incom- 
petent to the performance of the work to be executed, 
The capacity of a railway is measured, not by the magni- 
tude of the trains working it, but by their number ; and 
this factor is determined by conditions with which ques- 
tions of speed have less to do than is popularly imagined, 
The loading, unloading, and making up of trains affect it 
more or less. The passenger traffic, too, is usually 
considered first, for obvious reasons, and the goods trains 
are compelled to take their chance. Their drivers feel 
their way by signal as best they may, and, as a rule, give 
the fast traffic the precedence under all circumstances. If 
light engines are to be used, the trains which they haul 
| must also be light; and it is sufficiently clear that a 
| train weighing but 100 tons will affect the working 
of a line just as much as one of ten times the 
| weight. The € igi yee for the dispatch of goods 
| 


trains are limited, and therefore large quantities must be 
transported at a time, and thus heavy trains are necessities, 
| The warmest advocates of the light engine system admit 
that the carrying out of their views would entail a com- 
plete revolution in the ordinary method of conducting this 
species of traffic. Light trains and high speeds would take 
the place of slow trains and moderate speeds. It is for- 
gotten, however, that such a system was actually pushed to 
its utmost limit before heavy engines were used. These 
last are not a creation but a growth; and we may, with 
the utmost safety, take it for granted that any material 
change in existing systems of conducting railway traffic is 
all but impossible. 

But while it is certain that the use of engines of great 
power is simply a necessity against which it is hopeless to 
fight, it is satisfactory to know that such engines are, when 
properly designed and judiciously used, quite as economical 
as those of small power. This point once granted, every 
argument against them falls to the ground, and resort may 
be had to their aid with the utmost confidence that the 
right thing is being done ; whether at the right time or not 
must be left to the judgment of the locomotive superin- 
tendent and trafiic manager. The question of economy is 
sometimes presented for consideration in a very complex 
form. emer to its proper limits it may be divided 
into two departments—relative injury to permanent way, 
| and relative economy of fuel. 

As to the first, it is obvious enough that the injury done 
to permanent way will be determined, the speeds being 
equal, at once by the weight carried by each wheel, and 
the skill displayed by the designer of the machine in 
adapting it to the conditions of the road over which it is 
to be worked. Of two engines of equally imperfect con- 
struction, the lighter of the two will do the least mischief 
in a given time, and in this fact, no doubt, the advocates 
of light locomotives have found one of their best argu- 
ments. Track is worn out in two ways. First, by the 
direct crushing of the rail under the tread of wheels 
heavily loaded, and carrying that load on bad springs ; 
and secondly, by the grinding action of tires compelled to 
roll over unequal distances in equal periods. The weight 
of an engine, however, does not measure the weight to be 
carried by any one wheel; and in this respect the light 
engine has no perceptible advantage over those of great 
power. The use of engines carrying less than four tons 
per wheel can hardly be advocated by any one 
| sessing a knowledge of his subject. Such a load is 
the least that can be depended upon in our climate 
to secure adhesion enough, in even a six-coupled engine, to 
haul a train of 280 tons on average gradients during the 
winter season. But this load is almost identical with that 
carried by the great French goods engines working the 
inclines on the Chemin du fer du Nord, which are fully 
competent to the conveyance of loads of at least 600 tons 
under the same conditions. We are not now considering 
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the relative merits of the two machines from any point but 
one—tractive efficiency in relation to the load carried by 
each wheel; and whatever may be the defects of the 
French engines, it is certain that their designers have suc- 
ceeded in peg machines of maximum power, which 
are incapable of doing more damage to permanent way 
than the 12 ton or 14 ton engines of Stephenson or Bury, 
still held up in certain quarters as examples of what a 
locomotive engine ought to be. But the wear of rails is 
influenced, as we have said, by other agencies as well as 
weight. The act of driving a rigid framework round 
a curve involves a great loss of power, and does 
much to destroy flanges, crack and start chairs, and 
force rails out of gauge. ‘The bogie or the radial axle-box 
constitutes the only means of overcoming this defect—a 
defect which is common to light as well as heavy engines. 
That the bogie enjoys more favour in England now than it 
did a few years since is certain. The fact may be attri- 
buted in great measure to the better quality of the perma- 
nent way. While rails were so weak that loads greater 
than four or five tons per wheel could not be carried, it was 
necessary to couple all the axles in order to’secure adhesion ; 
and therefore it was inexpedient to replace the leading 
wheels by a truck. In America such an objection scarcely 
existed, because the climate is favourable to adhesion. 
Recently, engineers have hardly hesitated to place fifteen 
or sixteen tons on a single pair of wheels; and with such 
loads, as much work may now be got out of a four-coupled 
engine as a six-coupled engine was capable of performing un- 
der previously existing conditions of track. Thatthe common 
bogie would be extensively used now, could any means be 
devised by which its wheels could be made drivers, is highly 
probable. Prejudice hasvery littleindeed to do withits want 
of popularity at the present moment, and more than one 
attempt has been made to devise some system of coupling 
that would render the swivelling action, on which its effi- 
ciency depends, compatible with the working conditions of 
other parts of the machine. Ball-and-socket jointed coupling 
rods have been tried on the Continent by Beugniot, and 
in the United States by Baldwin ; not, indeed, inconjunction 
with the bogie, but withitsmechanical equivalent—axles ca- 
pable of moving laterally through asmallspace. Theattempt 
has, so far, hardly met with sufficient success to encourage 
English engineers to introduce the scheme. The use of a 
friction-wheel coupling, as first proposed we believe by 
Mellor, holds out a greater prospect of ultimate success ; 
and we are disposed to believe that, were the idea once 
fairly tested on a practical scale, and under proper arrange- 
ments, it would be found to possess peculiar advantages. 
So long as the bogie principle is only partially adopted, so 
long will its disadvantages be magnified, and its advan- 
tages kept in the background. To apply it properly it is 
necessary to abandon the rigid frame altogether, and to 
support the boiler with its fuel and water supply, on two 
distinct centres, round each of which may swivel a system 
of drivers put in motion by cylinders proper to that 
system only. There is, of course, nothing novel in such a 
design. The principle has been carried out under various 
forms and conditions on the Continent, with such success 
that engines of the most colossal dimensions work easily 
over light rails, round curves of a radius so small that they 
an only be traversed with much msk by ordinary 
six-wheeled engines. The “Dromedaire” engines on the 
Chemin du; fer du Nord, designed by Petiet, weigh 
from 47°35 tons to 53°75 tons, supported on eight, ten, or 
even twelve wheels. We have nothing like this in Eng- 
land. The tank engines working the Metropolitan 
Railway weigh but 42 tons full, and of this weight— 
hardly exceeded by that of any engines in the United 
Kingdom—about 30 tons are available for adhesion. The 
broad gauge passenger engines on the Great Western 
weigh 38 tons full. The narrow gauge express engine 
exhibited by Mr. Ramsbottom in 1862, weighed 3477 tons, 
of which the trailing wheels carried more than 18 tons! 
Only three of these engines were built, as they played 
havoc with the road. It may not be generally known that 
Crampton’s narrow gauge express engine, exhibited in 
1851, weighing 35 tons, and carrying about 16 tons on the 
single pair of drivers, never went out without smashing 
chairs or breaking rails, principally in consequence of its 
excessive length of inflexible wheel base. The fullest pos- 
sible application of the bogie system is absolutely essen- 
tial to success in constructing engines of maximum power, 
and by its aid the heaviest engines are at once brought to 
the condition of the lightest. It is, indeed, difficult to 
define a limit under proper arrangements, beyond which 
we cannot go, while the permanent way still retains only its 
normal strength, and more than a normal degree of en- 
durance, even on the sharpest curves. Continental loco- 
motive superintendents, encouraged by M. Petiet’s success, 
already contemplate the production of engines of a weight 
hitherto unheard of. M. Thouvenot has prepared designs 
for an engine weighing no less than 85 tons, supported on 
twelve wheels, arranged in two swivelling groups, each 
driven by a pair of cylinders 25°6in. stroke, and 23°5in. 
diameter. The maximum weight on a single pair of wheels 
here exceeds 13 tons, and the tractive force of the machine 
—say 45,000 lb.—would be sufficient for a load of 4,500 tons 
on a level, at ten miles per hour. The power of sucha 
machine should equal not less than 1,260 horses, and yet 
there can be no doubt that it would compare favourably 
in every respect as regards the repairs of track, with 
engines weighing but 25 tons, and incapable of developing 
one-fourth the power. Small locomotives do not afford 
anything like the same facilities for the application of the 
bogie. The expense of an additional pair of cylinders is 
more than the power developed by the boiler is worth, and 
the adhesion lost by giving up the coupling of the leading 
wheels is commonly made good by applying extra weight, 
often in the shape of cast iron foot-plates, to the four 
drivers which remain available. In any case, the extra load 
injures the rails, and, under such conditions, the full ad- 
vantage of the bogie system cannot possibly be obtained. 
Dismissing questions connected with the effects pro- 
duced on track, we have yet to consider the relative 
efficiency as power-producing machines of light and heavy 
engines, The problem assumes two very simple aspects : 








the efficiency of the machine may be determined either as re- 
gards its absolute power, or the economical results obtained 
from the combustion of fuel. As to the first, we are dis- 
posed to believe that the light locomotive has, in one sense, 
the advantage; in other words, the evaporation per square 
foot of heating surface, as a rule, is greater in such engines 
than in those of full size. Several causes no doubt con- 
tribute to this result, but the principal agent is the inten- 
sity of the combustion. The moment we compare the 
actual efficiency of the steam produced by the engines and 
its quantity per pound of coal burned, we find that the 
advantage leans altogether the other way. The economical 
evaporation of a boiler is quite distinct from its rate of 
evaporation. A goods locomotive running at the rate of 
ten miles per hour may require twice the quantity of 
steam per mile which will suttice for an express engine 
running at six times the speed; yet the latter must, 
ceteris paribus, evaporate three times as much water in a 
given period as the former. Evaporation may therefore 
proceed more leisurely in a goods engine running at slow 
speed ; more time is afforded for the absorption of heat, the 
combustion is less intense, and, practically, the boiler of a 
heavy engine is larger in proportion to the power developed 
than that of the smaller dedihen, and therefore, if the same 
principles apply to locomotives and stationary boilers, it 
should be more economical. But we may calculate relative 
efficiency in another way. There is no good reason why 
the steam should be used to greater advantage in one well- 


be taken for granted that in this respect the heavy has no 
advantage over the light engine. But each pound of engine 
to be transmitted represents unpaying load, and, therefore, 
that machine which possesses the greatest heating surface 
for its weight is the better. If the combustion is equally 
intense in both engines, then will the actual efficiency be 
precisely as the heating surface. If it is slower in the 
largeengine, then should the large engine have the advantage 
in economical efficiency. Now, the larger a locomotive is, 
the greater is the proportion which its heating surface may 
be made to bear to its weight. Thus an ordinary six- 
coupled goods engine of the smaller class will weigh from 
90 1b. to 100 Tb. per square foot of heating surface, while the 
heavy French goods engines, to which we have already re- 
referred, weigh but 53 ib. to 60 Ib. 

It would appear that from whatever point we regard 
this question, large engines must prove more economical 
than those of small dimensions, provided the traffic they 
have to conduct is sufticiently heavy to enable them 
to develop all their power. As vehicles, they admit of 
being constructed in compliance with the exigencies of 
permanent way with the utmost facility ; while the con- 
ditions under which combustion and evaporation are 
effected can be rendered the best possible. It is not 
unlikely that any very material increase in the goods and 
mineral traffic of our great lines will render the adoption 
of engines heavier than anything at present in use in 
England a necessity ; and it can hardly be questioned that 
on most British lines a maximum goods traffic could be 
conducted by the heaviest locomotives yet constructed with 
a direct reduction on the present expenditure. 


IRON FORTS. 

TurovcH most sublunary matters can be traced the con- 
solatory and mysterious law of compensation. In free 
countries like our own and the United States, the grand 
developments of self-relying private enterprise magneti- 
cally attract and employ the energies of such men as 
Dupuy de Lome or Todleben ; they become independent 
constructive princes—the heads of thousands of artisans. 
As a further result our public service is, with few excep- 
tions, less efficiently manned, and England and America 
have Isherwoods instead of Dupuy de Loémes. For years 
our Admiralty thought in wood; the current of official 
thought then changed for solid masses of iron, and only 
recently has the sleeping beauty of Whitehall roused itself 
from its magic slumbers. And long after Russia, under 
the directions of Todleben, had begun to replace her granite 
forts of Cronstadt by solid iron, the Royal Engineers of the 
War Department still thought in gramte. It needed such 
stubborn facts as the shots which lately demolished the 
experimental casemate at Shoeburyness to arouse them 
from their belief in stone Alas, fort he timelost in 
studying its properties, and alas, for the beautiful 
drawings of granite forts. As a sort of happy medium 
between granite and iron, the engineers of the War Depart- 
ment seemed to think that a trustworthy iron shield for 
the embrasures would be sufficient. The signal failure, 
however, of the granite itself, as shown in the Shoebury- 
ness trials, will probably tend to the abandonment of this 
bastard system of piecing old garments with new stuff. 
The question is no longer one of iron versus granite, but 
rather—What is the best system of construction for an 
iron fort? 

Whatever may be done ultimately — however much 
Mr. Chalmers may improve upon his own present plans— 
it is certain that his system of armour-plating, whether 
employed for naval or military purposes, has given the best 
results of any. We need scarcely be reminded that the 
late Iron Plate Committee’s dernier mot was :—“ No 
“ other target designed for naval purposes has resisted a 
“ similar weight of shot with so little injury.” We give 
elsewhere a vertical section of this system of protecting 
ships of war. We understand that two large targets of the 
kind are now being built by the leading naval power of the 
Continent, for the purpose of fairly testing the value of the 
system. 

It was the success of the Chalmers’ system of armour- 
plating in the hands of the late Iron Plate Committee that 
led the Secretary of State for War to request Mr. Chalmers 
to provide a shield on his system for one of the embrasures 
of the casemate lately tested at Shoeburyness. Much has 
been written about the results of these trials, but we do 
not think that any engraving of that portion which gave 
the greatest resistance to the projectiles has yet been 
published. Our engraving shows the construction of the 
Chalmers’ embrasure in full detail. As is seen, it had 
a front plate 4in. thick ; a backing of thin iron plates 8in, 


deep, their outer edges supporting the front plate, and 
their inner bearing on a second armour plate 2in. thick. 
This second plate rested upon a cushion of teak timber, 64in. 
thick, the whole bearing on a skin of lin. iron, and bound 
together by twenty-three 3in. diameter bolts, and sixteen 
2in. bolts, all having shallow square threads. The skin 
was attached to two struts, by double angle-bars Gin. by 
4tin. by {in., and strengthened by six similar bars run- 
ning at right angles to the struts. A strong H girder, 
20in. deep, supported the shield across the top of the em- 
brasure. The struts to which the shield was attached 
rested upon a bottom plate of lin. iron 34ft. wide, and 
through this plate the entire mass was secured to the stone- 
work by ten bolts of 24in. diameter. This shield, as we 
have said, owes its origin to the successful trial of the 
Chalmers’ target in April, 1863, and the recommendation 
of Lord Palmerston, who introduced the inventor to 
the Secretary of State for War. The principle of the 
embrasure shield was intended to be exactly the same 
as that of the target, but at the suggestion of the 
engineers of the War Department, it was altered to 
the form as shown. For the alternate layers of timber 
and iron of the original design, the present backing 
of layers, all of thin iron, was substituted. It was thought 


| best not to introduce such a perishable material as timber 





in a permanent work. Half of the shield has a backing of 
plain bars sin. by lin. The other half has bars fitting 
into each other ; these last were suggested by the inventor, 


designed engine than in another, and it may therefore | and their adoption for the entire shield would add about 


£10 to its cost. These alterations are stated by Mr. Chal- 
mers to add greatly to the weight and cost of the shield, 
without improving its powers of resistance. Thus, this 
shield has cost over £1,000 (independently of the considera- 
tion paid to Mr. Chalmers for the invention and superin- 
tending its construction—£600). A shield of the same 
size on the plan originally submitted would cost only about 
half this amount. ‘The size of this shield is 12ft. by sft. ; 
its weight per foot is 650lb. The total weight, including 
struts and foundation plate, is about twenty-nine tons. 
The shield was tried in competition with another (pro- 
posed by Captain Inglis, Superintendent of the Works at 
Shoeburyness), consisting of a single solid plate 134in, 
thick. ‘The battery to test the two shields was placed at 
200 yards’ distance, and consisted of the following guns : 


7in. shunt, throwing a steel shot 1151b. with 18 lb. charge. 


5 ” ” 99 150 Ib. 22 Ib. 
94 ” 9» $9 2201b. ,, 301b  ., 
10 ” * 280 Ib. 36 Tb. 


vi 
perfect defence against the seven 
but the thick plate shield cracked 
first blow from the 9tin. gun, and 
the 10in., or 300-pounder, broke it right across. Four 
rounds settled the fate of the solid shield; but the 
Chalmers embrasure probably withstood a severer assault 
than any similar structure. There can be little doubt, 
however, that the results would have been even yet more 
favourable if a change had not been made from the elastic 
backing used for the naval armour-plate, shown in the fifth 
tigure, to the solid backing of the embrasure. 

One noticeable result of all the innumerable experiments 
at Shoeburyness with armour-plating was also apparent at 
these trials. A number of the bolts gave way unde 
the blows of the 300-pounder. Mr. Chalmers, with a true 
mechanical prescience, has always given the greatest atten- 
tion to those important connecting parts of his target— 
and of every target—the bolts. Properly proportioned to 
the weight and thickness of the plates, his bolts are threaded 
with a shallow square thread, instead of being weakened 
by deep V-threads, as he states to “have been invariably 
“ the case before the trial” of his first target. Lock-nuts 
have been generally used, and it was a feature at the late 
trials, for which the “royal road” engineers could not 
account, that the top or lock-nut generally gave way first, 
tearing off with it the end of the bolt. This is, however, 
sutticiently obvious when we reflect that, if there be the 
least vertical play between the bottom nut and the bolt (as 
there almost invariably is), all the work is thrown on the 
supplementary top nut. ‘This one is generally made of a 
less depth, though just the contrary ought to be the case. 
One desideratum would evidently be, if possible, to do 
away with such an inefficient system of locking the nuts. 
In order to protect the bolts under the tremendous jar and 
shake produced by the impact of the shot, india-rubber 
washers have been used. But this is again merely a tem- 
porary expedient, as india-rubber is known quickly to lose 
all its elasticity under such circumstances, and to adhere to 
the metal. The French have, in fact, long ago rejected all 
through bolts for armour-plating, using in preference a 
sort of gigantic wood screw, with a conical head tapped 
into the backing. We understand that the War-oflice will 
shortly try a new plan for protecting the bolts of armour- 
plates—a plan recommended to their notice by the Admi- 
ralty authorities, to whom it was first proposed by Mr. 
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and eight-inch guns ; 
on one side by the 


LIQUID PRESSURE. 

STRANGE opinions are held by many individuals, other- 
wise well informed, on very simple matters of scientific 
detail; possibly because they have no means of practically 
testing the accuracy of their views, and are unaccustomed to 
those methods of reasoning by which they might equally well 
arrive a‘ correct conclusions. Fluid pressure is just one of 
these questions, and as it concerns in some degree the 
vermanence and efficiency of submarine telegraph cables, 
it is worth a moment’s consideration at our hands. That 
a very excessive pressure must be exerted by the superin- 
cumbent water on the bed of the ocean, is apparently a 
fact so obvious that it is not easy to understand the pro- 
cess of ratiocination by which its existence can be disputed. 
Yet naval officers and others, who have been employed in 
the conduct of extensive sounding operations, have some- 
times expressed the conviction that from mysterious causes, 
which they can hardly explain, pressure does not directly 
increase with the depth. This opinion is, after all, based 
on no better foundation than that afforded by the fact that 
living creatures of comparatively high organisation have 
been brought up from immense depths, and that the bottom 
of the ocean is in many places covered with soft mud or 
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fine loose sand. It is argued from these premises that the | given above holds good beyond comparatively narrow 
pressure at great depths must be insignificant, because if | limits, and it is quite possible that a certain degree of con- 
such were not the case, delicate shells would be crushed, | densation once reached, no further reduction in volume 
and the mud and sand would be compressed into a solid | could be effected by any amount of pressure, however 
and unyielding mass, much as bricks are occasionally | enormous. It is in any case sufficiently clear that no 
made. In order to account for the diminution of pres- | depth exists, as far as the physical geographer is aware, at 
sure, it has been gravely assumed that the centrifugal | which bodies possessing any pod ant om greater density 
force due to the earth’s rotation increases as we approach | than ‘sea water would have their progress toward the 
the centre, and that, as a consequence, the fluid is virtually | bottom arrested when sinking. 
lighter the further we descend. It would be sheer waste | The idea that density is in some way connected with 
of time to expend a single moment in controverting so | viscidity is also entertained, and it has been urged that 
absurd a speculation. But the existence of life at the | water under great pressures loses its mobility, Whether 
bottom of the ocean is in one sense so remarkable, that | this is or is not true to a certain limited extent has not as 
it may require a little explanation. yet been determined. In any case the loss must be insig- 
The density of sea water varies, but we shall be suffi- | nificant. In practice, with pressures as high as four tons 
ciently correct if we assume 35 cubic feet to weigh 1 ton. | to the inch, not the slightest approach to such a pheno- 
Thus, at a depth of 3 miles, or 15,540 feet, the pressure on | menon has been discovered, as far as we are aware. indeed 
each square foot of the bed of the ocean must amount to | it is well known that under such a strain, water finds its 
452°56 tons, or to 7,734 pounds per square inch. If this | way with comparative ease through the pores of the cast 
pressure were brought to bear directly on the outside only | iron cylinders of hydraulic presses, which weep so copi- 
of a hollow shell, it would, as a matter of course, crush it | ously that constant pumping is necessary to maintain the 
flat, unless the shell was composed of very unyielding ma- | pressure. Such a fact is of course opposed to the theory of 
terials indeed. If it were exerted on the external surfaces | viscidity. And even though it be granted that sea water 
alone of a system of blood vessels, their walls would be | at great depths resembles tar in its consistence, that cir- 
| 


forced inwards and circulation arrested ; and if the pres- | cumstance would not suffice to prevent the descent of a 
sure were sustained by the upper stratum only of aj cable. It would delay the process, but ultimately the rope 
bed of mud or sand, induration would probably ensue. | must reach the bottom, as surely as a quicksand swallows 
The fact that none of these things do actually take place, | an iron bar. This latter theory in short has no foundation 
proves, not that the pressure is not really exerted, but that it whatever either in reasoning or fact, and may be dismissed 
1s not exerted precisely in the way required to bring about | 


these results. The pressure of the atmosphere on our 

bodies amounts to 14°7 Ib. per square inch, and a full-grown | 

man thus submits perforce to a burthen of 8 to 12 tons; Reror™, of whatever nature or extent, is sure to meet 
but the pressure is not felt, because it is exerted within as ! with a certain amount of opposition, but it rarely appears 
vell without. Every portion of the human frame is | that the motives actuating the resistance are of a purely 
either pervaded by air, or supported by fluids exerting disinterested nature. Whether in public or professional 
a resistance per square inch exactly equal to the external | matters, this is sufficiently apparent, and so long as the 
pressure of the atmosphere. It is, in short, only the ulti- incentive is perceptible, and fairly avowed, it is perhaps as 
mate atoms of our bodies that are exposed to direct pres- | fair ground, if not as worthy, as any other on which to 
sure from the surrounding atoms of the fluid. What may | take a position. Every man has a perfect right to oppose 
be the exact amount of pressure so applied which will | any measure that is likely to conflict with his own personal 
suftice to extinguish life has not been ascertained, nor is it | interests; but it is hardly reasonable that any one should 
necessary that we should discuss the question. In like expect individual and selfish motives to carry weight in 
manner the mud on the bed of the ocean is not consoli- | questions involving the status and welfare of the mass. 
dated, because its particles are surrounded by those of the | So far, on the contrary, from personal interests furthering 
fluid, which must be expelled before consolidation could | the cause that they profess to maintain, they weaken it, in 
even commence. An egg might exist absolutely perfect at | 80 far as they betray a mean and ignoble origin. Many 
the greatest depth to which the sounding line has ever | there are, no doubt, who, from a conviction of their own 
penetrated, were sufficient time allowed in the process of | shallowness, would strenuously oppose every attempt to 
sinking to permit the water to find its way through the | raise engineering qualifications to a higher standard than 
porous shell to the inside. Elastic and impervious sub- | they themselves had reached; and who think that by 
stances are reduced in volume by fluid pressure, until | sneering at refinement of education, they are advancing 


with a moment’s thought. 
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the force of repulsion existing between their own unanswerable arguments against it. Numbers of prac- 
particles exactly balances the force of compression | tical men would fain make us believe that they despise 
due to the weight of the fluid. Thus gutta-percha | any advance beyond the most elementary knowledge de- | 
covered cables are slightly reduced in diameter at | manded to enable them, as assistants, to carry out ,the 


great depths, but no disorganisation takes place. The ideas of others their superiors in more senses than one ; 
effect of the pressure is to bring the particles into closer 
union, and to increase the insulating power of the gum, 
and that is all. It is thus perfectly possible that life may 
exist at vast depths under tremendous pressures, provided 
sufticient time is afforded to permit the organisation, what- 
ever may be its nature, to accommodate itself to the 
conditions. Divers, on first descending, suffer consider- 
ably from the increased pressure. As the cavities of the 
body become filled with air of the same density as that 
within the bel& and the more deeply-seated vessels receive 
their due share of the load, an equilibrium is gradually 
restored ; and under a pressure of two and a-half atmo- 
spheres practised divers can, and do, work with nearly as 
much ease as on land. It is not necessary to add to these 
illustrations, or to enlarge further on this point ; a moment’s 
reflection should suffice to render the entire phenomenon 
perfectly comprehensible. 

The belief in the non-existence of great pressures in 
ocean depths is not the only error committed. It has been 
gravely argued that at a certain distance from the surface, 
the density of water must be so far increased that heavy 
substances would not sink; and it has even been pro- 
posed so to construct telegraph cables that, they would 
remain suspended from this cause alone, "without 
the extraneous aid of buoys. In order that a body 
may float, it is absolutely necessary that it should 
be of somewhat less weight than an equal bulk of water. 
If its specific gravity is identical with that of the liquid in 
which it is immersed, it will remain indifferently in any | reflection is not satisfactory, it cannot be suppressed. It 
position in which it may be placed. it follows, therefore, | is hard indeed to flatter oneself that a title can mean any- 
that before a telegraph cable can remain suspended in| thing, when it can be assumed by men of all positions, 
water, the liquid must be so far increased in ; me by | without relation to their qualification. What position, we 
compression that its gravity per cubic foot or per cubic | would ask, could the medical profession, for instance, enjoy 
inch will be the same as that of the cable. It is obvious | as a body, if every one, from the most distinguished orna- 
that the reasoning which applies to a cable will hold good 
for any other substance weighing more than sea-water— 
say G41b. per foot. But in order that the density of a 
liquid may be increased by mere compression, it is neces- 
sary that it should be compressible. To bring up the 
specifie gravity of sea-water to that of a cable weighing, 
in air, 1281b. per cubic foot, or thereabouts, it would be 
requisite to compress two cubie feet of water into the space | ill-usage of quacks and pretenders of all denominations. 
previously occupied by only one—in other words, to force | Members of the several Institutes, we believe, solace 
# quart of water into a pint measure. Up to a com-| themselves with the reflection that they have qualified for 
paratively recent period it was believed that water, in | the title of Civil Engineer; and though we do not now dis- 
common with most other liquids, was absolutely incompres- | pute the point with them, yet we must bear in mind that 
sible. Careful experiments, conducted by Regnault,| the Institutes do not represent the profession at large. 
Oersted, and others, have set aside the results obtained | The fact of being a member of one of the Institutes un- 
by the Florentine philosophers, and it is now known that | doubtedly reflects some degree of credit, but it no more 
water has its volume diminished and its density in- | confers the specific title of Civil Engineer upon the holder 
creased }.y one 20,000th part—approximately—for each at- | than it negatives the right of those who are not members 
mosph: re of pressure—1l4°7 Ib.—per square inch, brought | to adopt the title. So far from in the slightest degree 
to bear upon it. In order therefore to double the density | questioning the right of our profession to the same respect 
of the fluid, it must be submitted to a pressure of 10,000} and position generally as the other liberal professions 
atmospheres, or 147,000 Ib. per inch, But the pressure | enjoy, we are prepared, if necessary, to maintain the 
fact to the last; indeed, there is no question raised on 
the point. We only urge that the profession, as a body, 
should take measures to restrict the extension of the title; 
and in doing so to still further elevate the character 
of the guild by imposing some fair and practical test 


advanced course of study when they lack either the 
power or application to master it, and 
sess a minimum of knowledge so long as they can secure 
that can only view the question as affecting the matter of 
pounds, shillings, and pence, are to be pitied most heartily. 
Such men, doubtless, are useful ; in a plodding mechanical 
fashion they can perform much work that would prove irk- 
some to men of trained mind; but they certainly have no 
right to claim association with such men as the better order 
of engineers, civil and mechanical, are and ought to be. 
That the consideration of income is of high importance to 
professional men may readily be admitted; but it is not 
apparent how it can affect intellectual and honourable dis- 
tinction, and the status of the engineering profession at 
large. 

It is high time that the question of qualification and 
title should receive due consideration from those members 
of the profession who have the matter at heart. Questions 
and doubts arise in the minds of conscientious men as to 
what fairly entitles them to the distinction of C.E.; and 
the query, “what is a civil engineer!” has so often been 
propounded without receiving a satisfactory answer, that 


the title. 
Under the existing state of things, we are driven to 


alike eligible for the title of Doctor of Medicine! The 
answer is obvious. The title would mean nothing; and 
the standing of the professiop, as a whole, would receive 
but little acknowledgment at the hands of the public. So 
indeed niust it be with every profession that will not seek 
to maintain its own dignity, and preserve its title from the 


ut a depth of three miles is, as we have seen, only 7,734 
Ib., and therefore a telegraph cable of the specified weight 
could not remain in suspension at a less depth than about 
57 miles. 

It is by no means certain that the law of compressibility 





but the truth is that these people only ya age of an | 
are content to pos- | 


such an income as will maintain them in comfort. Those | 


there is evidently much want of faith as to the value of | 


confess that the title has no real value; and though the | 


ments of the faculty down to the apothecary’s boy, was | 


| of efficiency, as a guarantee to the public. That a general 


system, involving the existence of some satisfactory standard 
| will ere long come into operation, jthere is little reason to 
| doubt. Within a comparatively short period the liberal 
professions have, one after the other, so modified their 
| primitive system of qualification, that, excepting perhaps 
that of the iaw, in a rey though an examination is not 
imposed, a licence to practise is essential, all now enforce a 
| final examination before the candidate for a title can assume 
| the dignity and position of a professional man. Whether we 
| look to the Church, the Civil Service, the Army, the Navy, 
‘the Medical profession, or the Law—as represented by 
| solicitors—we find in all that examination is an invariable 
| restriction to the assumption of professional title and the 
right to practise. Is engineering, then, to stand alone, 
giving no guarantee of any kind to the public, and compro- 
mising its respect by admitting all, qualified or unqualified, 
| into its ranks? The change must come in ours as in the 
other professions, and the sooner the better. There is no 
denying that examinations often fail to afford evidence 
of proficiency or of merit ; but at any rate they go a 
certain length, and exact a certain degree of knowledge, 
which is more than can be said of the apprenticeship plan. 
It is an undeniable fact, that pupils can, and occasion- 
ally do, finish their education, knowing next to nothing on 
any subject. 
| The most plausible arguments in favour of the educa- 
| tional system of our own profession, are the rapid progress 
|made within a short period, and the highly successful 
| and practical results to be seen. But, in fact, these prove 
nothing in comparing one system of education with another; 
| unless, indeed, they lead to the reasonable inference that, 
if so much has been effected under a system that left all to 
the individual energy and application of the pupil, much 
| more would in all probability have resulted had a certain 
amount of scientific training been coupled with the acqui- 
sition of practical details. All that can be said of the 
apprenticeship mode of education is, that it gives the pupil 
an opportunity of picking up professional knowledge if he 
is minded to avail himself of his advantages ; but further 
| than this it usually guarantees nothing to parents for their 
| premiums, or to the public for their confidence. 
In advocating a revolution in this matter, we must guard 
|against the notion that we are supporting the study of 
| theory to the exclusion of thoroughly practical knowledge. 
| So far from this being any part of our purpose, we readily 
admit that practice is quite as essential as theory, though 
| not a whit more so ; and we further maintain that a really 
perfect preparation can only consist in the study of theory 
and practice in conjunction. How this can best be effected 
| is a question demanding mature and careful consideration. 
| As a matter of course, such a change can only be brought 
about gradually ; and, in fact, it would be highly inexpe- 
dient to attempt a reformation till the question has been 
thoroughly sifted and discussed. A fair consideration of 
the subject, and a dispassionate and extended discussion 
| regarding the requirements of the case, whether it be con- 
| ducted through the press or privately, would go far towards 
| determining, first, what system of instruction and study are 
best calculated to fit the student for entering upon his pro- 
fessional career—merely as regards the question of indi- 
vidual worldly success ; and, secondly, what means are best 
calculated to contribute to the dignity and advancement of 
the profession and the preservation of the status that en- 
| gineers have a right to enjoy. 
| That very strong feeling and prejudice exist in the mind 
| of many against examinations as the means of determining 
| knowledge we are well aware ; and therefore any general 
and sweeping denunciations against a change of system 
| must be regarded as little affecting the question at issue. 
Reasonable and logical objections are fairly deserving of 
consideration, but unmeaning talk and vague generalities 
| are wholly unworthy of the subject. 


| 


| 
| 














It is to be feared that any attempt to ameliorate the 
| system of engineering education is likely to be met by 
j apathy, rather than by direct opposition, on the part of 
| those whose bounden duty it should be to foster the 
| interests of their profession. Men of influence are gene- 
'rally men of reputation, and in the majority of instances 
probably pique themselves rather on their individual posi- 
tion than on the status of the profession to which they 
belong. They very likely think that the assumption of 
| their title by quacks and pretenders can in no way preju- 
dice them, car therefore hey give the matter no thought. 
But we would ask all such, is not this apathy akin to sel- 
fishness? Have they no duty to perform towards the 
great mass of their professional brethren who have to dis- 
pute their social position and professional title with all 
comers ? 





GRAND RaiLway TERMINI.—The great increase in their traffic 
and the extension of their lines have compelled the railway com- 
panies to enlarge their Paris termini, which had become too small 
for the accommodation of the public. The Northern commenced 
with a building, now comple’ which is an ornament to the — 
The Orleans company is now erecting a new terminus at the angle 
of the Quay d’Austerlitz and the Boulevard de l'Hopital. The 
new buildings will occupy the large space between the Place Val- 
hubert, the Boulevard de l'Hopital, the Quay d’Austerlitz, and a 
new street which is to replace the Rue de la Gare. The superficies 
covered by the offices of the company is 7,856 yards, includin, 
three court-yards. The large halls for passengers arriving an 
setting out, which are — from each other, are placed behind 
the company’s offices. e hall for passengers setting out is com- 
posed of a great centre and two wings. The large centre will 
comprise the waiting-room, the magazine for the luggage, and the 
office for the delivery of tickets. This great hall is to be 540ft. 
long and 80ft. broad. One of the wings is to be 250ft. long, the 
other 140ft., and each 30ft. wide. The long wing will comprise a 
| large buffet and the guard-room for the fire brigade ; the other is 

to be appropriated to the post-office clerks. The buildings for 
| the passengers arriving are to be constructed on the opposite side 
of the road, and parallel to the buildings for passengers setting out. 
| The superficies of the court-yard for passengers arriving will be 

33,000ft., of which 15,000 will be covered with a glass roof. The 
| entrance is to be on the Boulevard de l’Hopital. The covered 
passage which separates the travellers arriving from those setti 
out is to be 100ft. wide. The buildings for the accommodation o' 
| the directors and the company’s servants are being constructed in 
| the greatest haste, but the terminus altogether, it is said, cannot 

be finished sooner than in four years, 














14 


THE ENGINEER. 


Jan. 5, 1866. 








JOHNSON’S 





IMPROVEMENTS IN THE MANUFACTURE OF ORDNANCE. 























AccorRDING to the first part of this invention, patented by Mr. J. | 


H. Johnson as a communication from W. 
Novgorod, it is proposed to cast in a peculiar manner, hereinafter 
described, guns, mortars, and other heavy hollow castings of brass, 
sterro metal, mild cast steel, or of any other alloy capable of resist- 
ing the greatest tensile strain. In making such castings according 
to this invention it is proposed to cast them in several layers, each 
layer being cast upon or over another whilst it is in a glowing hot 
state, and so soon as each layer is set in the mould, and whilst still 


in a glowing hot state, the casting is removed from the mould and | 


subjected to a forging process by the aid of rolls, presses, or power 
hammers. After being forged the casting, is reheated in a heating 
furnace and conveyed thence in a glowing hot state to another and 
larger mould than the previous one used, in which the next layer 
is cast upon the previous one, and so on, the operations of forging 
and reheating being repeated after the casting of each succeeding 
layer. In casting ordnance the primary or central barrel is cast 
parallel or cylindrical in a suitable mould placed vertically or on 
one end, and whilst still in a glowing state is removed from the 
mould and conveyed to a rolling mill, where it is rolled by passing 
longitudinally between grooved rolls. From this rolling mill it is 
conveyed after being reheated to another rolling mill containing 
three rolls, and is then rolled laterally or transversely, the barrel 
being laid between the surfaces of the three adjoining rolls with 
its axis parallel to the axes of such rolls. These rolls are so shaped 
as to forma bulbous enlargement at or towards one end of the 
barrel, such end corresponding with the breach end of the gun. 
Some of the succeeding layers which are cast over this barrel, as 
herein before described, may or may not extend along the entire 
length of the same, and each succeeding layer should be shorter 
than the previous one, so as to give the desired taper towards the 
muzzle of the gun and afford the requisite strength at the breach. 
All these layers are of a bulbous contour and taper off in thickness 
towards one or both ends of the gun. If preferred, the barrel or 
first tube may be reduced by the grooved rolls to the size required 
for the bulb, and the rest reduced to the proper taper and form 
under a steam hammer or hydraulic forging press, or the proper 
taper and form may be given by a lathe, but the shaping by forging 
is preferred. This system of casting in successive layers, and 
forging each layer separately whilst hot from the mould, is equally 
applicable to the strengthening of the existing breech ordnance. 
Yhe moulds employed are made of cast iron divided longitudinally 
and provided with clamps or other convenient fastenings for 
securing the two halves tirmly and air-tight together. The bottom 
of the mould is closed, but the top is opened and covered with a 
lid fitting air-tight. The two halves of each mould are supported 
on carriages running on rails or tramways, so as to be readily 
separated or brought together as desired. Each half of the mould 
is provided with the halves of two ‘‘ gates,” so that when closed 
the mould will have two “‘ gates,” or inlets for the molten metal, 
and upon each “gate” is fitted a funnel-shaped vessel to receive 
the molten metal, provided with a discharge plug at the bottom, 
the metal being run into the mould from both vessels simultane- 
ously on opposite sides of the mould. Before running in the metal, 
however, the mould is heated by introducing therein a pipe having 
a series of gas burners and blow pipes, and supplied with gas and 
air from any convenient source, the ignited gas jets inside the 
mould serving to heat the same. Other means may, however, be 
adopted for heating the mould. Previous to, and during the run- 
ning in of the metal, the air and gases are exhausted from the 
mould by connecting it by a pipe with an exhausted chamber, or 
directly with an air pump or other suitable exhauster, so that the 
casting will be made in vacuo, or nearly so, and will be thereby 
rendered perfectly free from air blows. When the casting is com- 
plete, and whilst still hot, it is introduced into an annealing fur- 
nace and surrounded with powdered charcoal, or immersed in a 
fusible metal bath, where the heat can be maintained for any length 
of time and reduced as may be required during the annealing 
— The mandril which had been previously contained in the 
bore of the casting is removed during the annealing process, and a 
pipe is introduced into the bore, through which pipe hot air is 
blown in returning up the annular space between the pipe and the 
bore. The temperature of this air must be reduced gradually as 
the cooling of the casting proceeds until the aée introduced therein 
becomes perfectly cold. The annealed casting is then finished in the 
usual manner by boring and turning, and the trunnions, if intended 
for a gun, shrunk on, 











It is also proposed in the manufacture of ordnance to shrink the 


Jones, of Nijni| trunnions on to the breech end of the gun in lieu of near the 


longitudinal centre thereof. In this case a special mount or gun 
carriage is employed, which may be constructed of wrought iron 
and provided with a vertical arm or aris working on a joint at the 
lower end carrying a roller or antifriction pulley at the upper end. 
The fore part of the gun rests upon this antifriction pulley, and 
is elevated or depressed by causing the arm with the pulley to 
approach towards or recede from the breech end of the gun by 
means of a horizontal screwed spindle and hand-wheel convenient 
to the hand of the gunner. 

Figure 1 in the accompany diagrams represents 4 longitudinal 
section of a gun or piece of heavy ordnance constructed in accord- 
ance with this invention. This gun is cast in several layers a, b, 
such layers being successively cast upon a central barrel ¢ and upon 
each other whilst in a glowing hot state, as hereinbefore described. 
One of the moulds employed in casting these layers is represented in 
sectional elevation and plan at Figs. 2 and 3, in transverse vertical 
section at Fig. 4, and in transverse horizontal section, through the 
pouring ‘‘ gates ” or,ways, at Fig. 5. The central barrel having been 
cast and forged to the desired shape, and reheated, is placed in the 
vertical mould A, made of cast iron in two halves, each half being 
carried by a travelling carriage B, B, provided with a raised plat- 
form C, for the facility of access to the top of the mould, which is 
closed air-tight by a lid or cover D. E, are two pouring 
‘* gates” or ways, one-half of each being formed on each half of the 
mould, as shown in Fig. 5, and clamps F are employed for securing 
the two halves of the mould together. The molten metal is poured 
into these gates from suitable funnel-shaped vessels or receivers 
placed above them and opening direct into each ‘‘gate” by an 
orifice at the bottom, which is closed by a movable plug. _ Before 
running in the metal, however, the mould should be heated in the 
manner hereinbefore described, or otherwise, so as not to chill the 
casting, and previous to and during the running in of the metal 
the air and gases should be exhausted from the mould in any well 
known manner. In casting each succeeding layer a larger 
diameter of mould must be employed to allow for the increasing 
diameter of the casting, but all these moulds will be of a similar 
construction to that illustrated in the drawings, which is the 
one intended for casting the first layer on to the central tube or 
barrel. 


> 
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WOOD’S IMPROVEMENTS IN REVOLVING FIRE- 
ARMS AND CARTRIDGES FOR THE SAME. 
Fic. 1 represents a central longitudinal vertical section of a 
revolving piston or small arm, exhibiting the main features of 
these improvements, patented by Mr. 8S. W. Wood, U.S.; 
Fig. 2 a side view of the same, but showing a rear bolt or 
rod for expelling the cartridge cases instead of the wedge 
shown in Fig. 1; Fig. 3 a central longitudinal section of the 
revolving cylinder, having the rear ends of the cartridge chambers 
entirely closed; Fig. 4 a similar view of a revolving cylinder, 





showing small perforations through the rear ends of the chambers | 


for the admission of a rear expelling bolt, as shown in Fig. 2; 
Fig. 5, a central longitudinal section of a cartridge, showing the 
fulminate placed in the rear end, and sustained by the powder 
alone ; Figs. 6, 7, and 8, sections of cartridges in which the ful- 
ininate is sustained inside by other means than that of the charge 
itself. 
figures. 
The revolving cylinder A is located between top and bottom 
straps c, c, of the stock or breech C immediately behind the barrel 
B, and it revolves upon a pin gy, extending entirely through it, or 
simply on journals which fit into holes bored into the two ends of 
the cylinder. The cartridge chambers a, a, are bored in at the 
front end of the cylinder; and it is preferred to have them entirely 
closed at the rear end, as shown in Fig. 1. The cylinder is per- 
forated in the periphery, so that its apertures h, h, shall open into 
the chambers a, a, at the sides or somewhere forward of the rear 
ends thereof. In Fig. 1 these apertures are shown immediately 
forward of the rear ends; but they are sometimes located much 
further forward, as shown in Fig. 4, in which case an intermediate 
hammer is used, the point or face of which extends forward the 
required distance to enter the apertures and explode the cartridges 
when the fulminate is placed at the front of the powder charge, or 
around the ball itself ; but whenever the apertures h, h, open into 





| groove, 





Like letters designate corresponding parts in all of the | 





the sides of the chambers, which is the invention, the hammer D 
is so arranged that its point d will strike into the said apertures, 
and explode the fulminate of the cartridges. For the expulsion 
of the empty cartridge cases a wedge E, Fig. 1, is located in the 
under strap ¢ of the breech in such a position that, when the car- 
tridge chambers a, a, are successively brought round to a position 
ys peasan to its upper wedge-shaped end may be driven up through 
the apertures h, h, and wedge in behind the empty cases, so as to 
start the same forward sufficiently to loosen them in the slightly 
flaring chambers, so that, by turning the front end of the cylinder 
downward, the cases will fall out by their own gravity. The 
wedge E is drawn back out of the apertures 2, 4, by a spring ¢, 
substantially as shown in Fig. 1. To retain the cylinder in the 
lifferent positions for discharging its chambers a vibrating lever or 
dog S, Fig. 1, is employed, operating in connection with and by the 
movements of the hamimer Din a peculiar manner to effect the 
pur os. 
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The whole arrangement of the dog in connection with the 
hammer is such that when the hammer is down the front edge r 
holds the upper arm of the dog so far forward as to keep the pro- 
jection s out of the holes or notches i, i, in the cylinder ; but in 
this position the point or face ¢ of the hammer itself holds the 
cylinder from turning by being inserted in one or another of the 
the apertures 4, h, thereof. Then when the hammer is raised to 
half-cock (the trigger H entering the notch V of the hammer) the 
projection s of the dog Sis still held out of the holes or notches i, i, 
so that in that position the cylinder is left free to be turned round 
for loading the chambers and for expelling the empty cartridge 
cases ; but as soon as the hammer is raised beyond half-cock 
it allows the projection s of the dog to enter the holes or notches i, é, 
of the cylinder, and retain the same in position until the hammer 
descends nearly to the cylinder again. The dog 5S is prevented 
from ever becoming accidentally disengaged from the ihe i, i, of 
the cylinder when the hammer is raised by the toe or lower front 
edge z of the said hammer, being so shaped as to come close 
to the dog in that position, but when the Eaeciee descends the 
lower front edge z recedes in proper time from the dog to allow 
the projection s to be withdrawn from the cylinder. A spring 
pawl + pivoted to the hammer turns the cylinder A by acting upon 
notches in the rear end thereof in the usual manner. The cases 4, &, 
Figs, 5, 6, 7, 8, are generally made of sheet copper in the form of 
a simple cylindrical tube of the full length of the chambers a, a, 
and fitting the same. If the chambers are tapering the cases are 
of the same shape. The fulminate p is located in the rear edges 
of the cases as shown in Fig. 5 when the apertures /, h, of the 
cylinder are immediately forward of the rear ends of the chambers; 
here the charge of powder sustains the fulminate against the blow 
of the hammer, but when the apertures A, h, of the cylinder are 
further forward, as shown in Fig. 4, the fulminate is located corre- 
spondingly forward in the cartridge, generall® in front of the 
powder or even around the periphery of the ball, there being a 
suitable groove or cavity thereim for its reception, and if it is not 
located close to the rear end of the ball there should be notches or 
other open communication therefrom back to the powder. In 
Fig. 6 is shown a cartridge having the fulminate located in the 
rear of the case, as in Fig. 5, but sustained against the blow of the 
hammer by a disc r of metal. In Fig. 7 the fulminate and sus- 
taining disc are located in front of the powder charge. In 
Fig. 8 the fulminate is situated in a bead or hollow annular pro- 
jection q, so that the fulminate is sustained by the sides of the 
These latter arrangements may be used instead of the 
fulminate sustained only by the powder or ball, which, however, 
is the simplest and cheapest method, 


BALL'S IMPROVEMENTS IN THE MANUFAC- 
TURE OF SHEEP SHEARS. 

AccoRDING to this invention, patented by Mr. J. Ball, Sheffield, 
shears are made entirely of the best cast or shear steel, which is 
rolled into sheets of suitable thickness and rolled to the required 
form ; all that is requisite then is to bend up the edge of the steel 
so as to forma back to the blades, and also give the required 
shape to the handles, which may be done with the hammer ina 
few minutes and at a low heat, or it may be bent up into the 





without the use of the hammer, 
up and polished, are ready for use, 
| If required, a spring of suitable form is riveted or screwed inside 


requisite form by machiner; 
The shears being then ground 
the handles, so as to give them an increased tendency to expand. 

In the annexed engraving Fig. is a diagram showing the 
form in which the blanks for the shears are first cut out of 
the flat plate of cast steel rolled to a uniform thickness of about 
from seventeen to fourtcen gauge, more or less, as required, The 
cutting out of these blanks from the plate is performed by means 
of any ordinary cutting or punching apparatus. 

Fig. 2 is a view of a pair of shears made from a blank of the 
above form, all that is requisite being to bend up the back edge of 
the blades, as shown at fig. 3, which is a section across the line 
A, B, to bend the handle a, a, into a semi-tubular form, as shown 
at Fig. 4, which is a section through the line C, D, and to bend 
the central portion of the blank into the form of a spring, as at 
b, b. The proper spring or curve being given to the blades the 
shears then only require grinding and polishing, and they are ready 
for the market or for use, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ANSELL’S FIRE-DAMP INDICATOR. 

Sir,—-You have kindly given a notice of my proposed scheme, 
now known by the above title ; for this I thank you. In last 
week’s ENGINEER a “‘ Civil Engineer” considers that the safet 
lamp is much less liable to derangement than my indicator. Will 
you permit me to say that I shall be sincerely obliged if “‘ Civil 

Engineer,” or any other gentleman, will point out the objections he 
may see, as such considerate acts will give me a chance of 
attempting to overcome any imperfections. I ask this the more 
candidly because I believe that my apparatus is right in principle, 
and I know that it has given perfectly reliable results ; no one in- 
stance of failure having been reported to me. I am endeavouring 
to make the pocket instrument self-registering, as it may then be 
used without the aid of a light, and I have reason to believe that 
this desire will be accomplished. 

It is probable that some one has before this suggested that the 
electric light might be used for the miner’s purpose ; if not, I shall 
be glad if you will allow me to suggest that the electric light might 
be used if it were made under water in such a manner that the 
breaking of the glass vessel must break contact between the poles ; 
such a light would be very perfect, and with it no fire-damp explo- 
sion could occur. 

In these days such a proposition must be easy of accomplishment, 
and the mechanical difficulties cannot be great, for in the mines of 
the North I have seen trucks running on tramways worked by ropes 
overhead, and it seems curious to imagine that a few battery wires 
could present greater trouble than bell wires in a house, always re- 
membering that the former are perfectly stationary, only requiring 
to be lengthened as the men work further from the pit’s mouth. 

Royal Mint, January, 1866, Gro, F. ANSELL. 


Sir,—In the last issue of THe ENGINEER a correspondent, 
writing under the signature of “*A Civil Engineer and Colliery 
Manager,” took some exceptions to a recent explanation* of the 
above-named invention, and advanced certain statements which 
require correction. The writer asserts that the instrument in 
question, though exceedingly ingenious in itself, and reflecting 
great credit on Mr. Ansell, would be found ‘* quite useless in a 
mine.” Upon this point, primarily, I am at issue with “‘ A Civil 
Engineer, Xc.,” feeling assured, as I do—and being fortified in 
that assurance by the opinions of eminent authorities on mining 
subjects~ that the apparatus would prove in practice eminently 
useful. Experiments made in various mines in the north of 
England, with a view to testing the existence of fire-damp, and in 
several buildings for detecting the pressure of coal gas, in the con- 
duct of which the “* indicator” was used, have demonstrated the 
extreme sensitiveness of the latter, and stamped it as a correct guide 
in such matters. There is little doubt that your correspondent 
himself would be convinced of the value of the instrument had he 
witnessed those experiments, and observed the accuracy with 
which it recorded the varying percentages of gas present on each 
occasion. At any rate, he would be brought to admit that the 
aiverse judgment he has passed upon the invention was prema- 
ture. It is unfortunate that there appears to be, on the part of 
many mine owners, a disinclination to adopt scientific or mecha- 
nical improvements for the prevention of accidents ; and, hence, 
inventors become in time indifferent or disheartened, and old 
systems prevail, apparently, because they are old. 

In the interests of humanity it is essential that more regard 
should be had for the life and comfort of working miners, and 
that the fearful mortality now existing among them should, b 
some means, be lessened. If such inventions as that of Mr. ‘Ansell 
are to be ignored on merely theoretical grounds it is high time 
that lezislation interposed for the purpose of ensuring them a 
practical trial. 

In speaking of the candle test for the detection of fire-damp, 
your correspondent is himself in error. I beg to assure him that 
the application of a naked candle for the discovery of mine gas is, 
although illegal, frequently resorted to up to this hour, and that 
there is little doubt that several accidents of a fatal nature 
occurred from the absurd practice during the year which has 
just closed. In some of the mines of South Wales especially, 
I have the best authority for asserting that the candle test is still 
in use in spite of the ‘* bench of magistrates” mentioned by a 
**Civil Engineer,” and in spite of accidents arising from the 
imprudent proceeding. 

With regard to your correspondent’s remarks upon the compara- 
tive merits of the Stephenson and the Davy lamps, it must be 
stated that, though differing in some points of detail, these are 
constructed on principles which are identical. Stephenson’s 
flame, enclosed in a glass chimney, is fed through a perforated 
plate and the whole is enclosed within a wire gauze. Some of 
the objections raised against the Davy lamp are thus, no doubt, 
obviated, but other sources of inconvenience arise in consequence ; 
as, for example, reduced light and increased weight. The 
minimum per centage of gas ever indicated, and that with con- 
siderable uncertainty, by the Davy lamp is 3 per cent. ; the Ansellian 
indicator, on the contrary, registers with unerring certainty the ex- 
istence of 1 per cent., and has the further advantage of being liable 
to none of the derangements to which safety lamps of both the 
kinds named are more or less subject. Nothing short of violence, 
accidental or wilful, can interfere with the action of the indi- 
cator, and it is needless to say that no amount of carelessness 
or neglect could cause it to ignite the gas in a “‘ fiery mine.” Can 
any such argument be used in favour of safety lamps ? 

Admitting unreservedly that ‘‘ perfect ventilation and careful 
superintendence are the only real safeguards against the fatal gas,” 
I have still to ask the question, how is it possible to ascertain that 
the ventilation of any mine is ‘* perfect” except by the employ- 
ment of some more efficient agent than the ‘* Davy?” 
to the evidence of Mr. P. H. Holland, the loss of life from ex- 
plosions of fire-damp alone in the mineral mines of this country 
amounts on an average, extending over many years, to one life per 
diem. Willa ‘‘ Civil Engineer and Mine-owner ” assert that such 
statistics are favourable, and that there is no need of the intro- 
— of other expedients for rendering mining operations less 
atal ? 

The most recent catastrophe—that of the Upper Gethin coal 
pit, near Merthyr (the causes of which are the subject of inquiry 
at present)—forims a commentary upon the letter of a “Civil 
Engineer” to which I need not further allude. 

The working miner must be protected from himself as well as 
from the evils by which he is surrounded, and to do this effectually 
it should, as a writer in the Times (Dr. Wadham) lately suggested, 
be made a punishable offence for mine-owners to send workmen 
into a mine wherein the atmosphere is charged with more than 
five per cent. of gas. It has now been made possible to 
ascertain with ease and perfect safety the precise amount of 
the deadly compound at any time floating through the recesses of a 
coal-pit, and not to employ the simple means offered for the 
purpose displays an indifference to life almost amounting to 
criminality. Mr. Ansell is not an adventurer seeking profit by the 
sale of his wares, but a philanthropist and a man of science 
desiring to protect and benefit his fellow-men, and to relieve us 
from the horrors of constantly recurring colliery explosions. Is it 
just towards that gentleman, or expedient for the community at 
large, that his inventions—the cost of each form of which is 
nominal—should be pooh-poohed without even a trial, by mine- 
owners, of their usefulness and efficiency? It may be trusted that 
during the ensuing session of Parliament this question will be 
answered, N. J. 


London, January 3, 1866. 





* Vide ENGINEER of December 15th, 1865. 
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ENGINEERING QUALIFICATIONS, 


Sir,—“ T. M.’s” evident wish, expressed in his two last letters, 
to withdraw from a discussion can only be interpreted in one way. 
In exercising the office of censor you, perhaps, acted wisely ; the 
remarks cut out, although quite relevant, were as well omitted. 
The substitution, however, of ‘‘ calendar” for “‘ calculus ” changed 
a true into a false statement. 

To return to ‘“‘T. M.” I never gave it as my opinion that the 
peers of young engineers were not certain to be brightened. If 
1e will refer to my letter again he will see that I was comparing 
the influence of his scheme on the prospects of young engineers 
with its influence on the c lists of professors of engineering. 
He will at the same time see that I have not veered one jot from 
my original statement, that an engineer’s qualifications do not 
necessarily demand a more advanced knowledge of mathematics 
than arithmetic and the veriest elements of mensuration. This, 
we may infer from his letters, he knows to be the case, although 
he will not own it directly. 

““T, M.” would confer a favour if he would enlighten me as to 
the meaning of his mysterious period on the abstract and concrete. 
I cannot exactly make out whether the formulz are to be derived 
from the ‘‘ causes,” the *‘ principles,” or the “‘ variable conditions,” 
nor, indeed, whether it is the reasoner or the principles themselves 
that deduce them ; so far as construction is concerned the parti- 
ciple ‘‘ imposing ” may refer to either. 

Although a slightly more extended knowledge of mathematics 
would enable an engineer to test the accuracy of the few simple 
formule he may use in designing work, no amount of scientific 
knowledge can free him from dependence upon the labours of 
others, nor by that knowledge can he test the accuracy of those 
statements which give the results of experiments and observation. 
To accept the tables of the strength and weight of materials as 
correct on the authority of one or two men, and yet look with sus- 


| picion on formule which all scientific men acknowledge, is surely 








very like straining at a gnat and swallowing a camel. 

The questions I asked ‘*T. M.” were these— 

Did he propose, by conferring a diploma, to advance the social 
status or nae tor de! pay of engineers? 

Were mechanical engineers generally well versed in the calculus 
and conic sections ? 

The last he has not yet answered ; the two first apparently in 
the affirmative. ‘‘T. M.” has, it seems, determined to leave the 
senior wrangler to his eyrie, and now claims fellowship with medi- 
cal men and ship captains; whether the former will relish the 
juxtaposition is very doubtful. His style of reasoning is not that 
of a logician, but common sense will surely convince him of the 
fallacy of his last argument, viz., ‘‘ that because some men compe- 
tent to 
prigs,’ therefore other men competent to 
of a totally different stamp must be so 

Since ‘‘T. M.” and myself are in reality agreed as to the mathe- 
matical requirements absolutely necessary, the others can be of 
little more use than the ring of bells on the collars of a Dorsetshire 
team. CONTRACTOR'S ENGINEER. 


[We have received a communication from this correspondent ex- 
pressing some surprise that the letter printed above did not appear 
in our last issue. We have every desire to act with the utimost 
courtesy by our correspondents, but we reserve to ourselves the 
absolute right of publishing or rejecting letters as we may think 
proper. In the present instance the letter was excluded by pres- 
sure on our space, not from any desire on our part to check discus- 
sion. Our correspondent has now exercised his right of reply, and 
for the present the discussion must end here.—Eb. E.] 


pass another examination 





RELATIVE STRENGTH OF CABLES, 

In your last you published a paper read by Professor 
Rankine on the above subject. The meaning of the heading in the 
third column in not very clear. In his work on applied mechanics 
I find tenacity, according to the usual definition, means the same 
as tensile strength ; according to that definition the expression, 
“tenacity, in feet,” is absurd. I apprehend that the thind column 
gives the relative lengths of the different cables, chains, &c., which 
will hang in free suspension from two points with the same maxi- 
mum deflection without breaking. The table may be applied thus 
to the case of sea cables: Let / be the length of the a e in sus- 
pension, one end hangs from the windlass on the ship, and the 
other lies on the ground ; let the depth from the windlass to the 
bottom be n times the length of the cable ; then we shall find that 
the following formula will give the length of the cable in terms of 
its weight and the maximum strain exerted upon it; if ¢ be this 
strain and w its weight per foot run, the formula becomes 


t= e 


w 


Sir, 


2n 
1 + n? . 
If we could ascertain the probable ratio of the length to the depth 
of the ocean and knew the maximum depth. we could thus calcu- 
late the requisite strength for the cable pretty nearly. This ratio 
might be ascertained for different depths in two ways—by observing 
the inclination of the cable at the windlass, or by measuring the 
strain upon it. By this means tables might be formed for future 





guidance. The table in the paper gives the values of £, because 


the figures in the second column are the reciprocals of w; we thus 
come at an intelligible heading for the third column, viz., the ratios 
of the different lengths of cable that will hang in free suspension ; 
in submarine cables w will be the weight of an unit of length in 
water. The term “heaviness” is, I suppose, synonymous with 
mass, AMATEUR, 





PROGRESS OF THE ENGINEERING TRADES IN 
FRANCE. 
(From our Special Correspondent. ) 
IMMENSE progress has been made of late in France in all matters 


| connected with iron work, and, while it would be utterly unworthy 
| of Englishmen to feel, or to pretend to feel, any fear of their re- 





sources, their ingenuity, or their perseverance leaving them in the 
rear in the long run, it would be the height of absurdity to close 
our eyes and ears to what our neighbours are doing in the new, 
peaceful, but important struggle which is going on between them 
and ourselves for the first place in the manufacturing and com- 
mercial word. 

We therefore propose to give from time to time an account of 
the doings of French engineering establishments, their attempts 
and their successes, and also a few notes, when called for, on the 
condition of the forges and of the raw material. 

Amongst the more noticeable orders lately executed or now in 
course of execution we may mention the construction, in the 
Mediterranean ports, of a number of armour-plated gunboats for 
the Italian Government ; of these the sixth has just been launched 
in the riven Var, having been christened, after the place of its 
birth, the Varese. It is said in France that few people are aware 
how nearly the ironmasters and engineers of that country are in a 
position to compete with those of England, and instances are 
given from time to time, which to a certain extent bear out the 
assertion. 

For instance, we are informed that not long since the town of 
Leeds requiring some 2,600 tons of water-pipes, the tender of a 
French manufacturer was only £4 above that of an English firm ; 
this certainly was a very close approach in a matter of between 
thirteen and fourteen thousand pounds. Another firm, in La 
Niévre, was more fortunate in Belgium a fortnight since, having 
obtained the contract for four hundred finished axles in B 
steel, for the railways of the State. That France no longer depends 
upon England for rails is beyond doubt, and the Chemin du fer du 
Nord has just ordered 12,000 tons from the works at Maubeuge, at 





the rate of 185 francs or £7 8s. per ton. Orders are now in hand 
for twenty-two tank engines and eight locomotives, on the Cramp- 
ton system, for the same railway. Amongst the orders in hand for 
foreign countries may be mentioned fifteen tank engines with eight 
wheels each, for Spain ; four horizontal engines of 30-horse power 
each, for Mexico ; the whole of these are being constructed in one 
establishment, and had, the other day, a narrow escape of being 
destroyed by a fire which injured them all, more or less. Two 
horizontal engines of 100-horse power, for Prussia, are now in 
hand in a machine shop near to Paris. In the establishments of 
Paris itself there are in course of construction two marine engines 
of 250-horse power each, for Italy ; ten dredging machines for the 
works of the Isthmus of Suez ; five towing vessels for the French 
navy ; twelve vertical portable engines for the Havre docks; a 
series of planing, mortising, and other machines, with two portable 
engines and gear complete, for Constantinople; six printing 
machines, double action, with a 12-horse power portable engine for 
the Papal States; a low pressure engine of 100-horse power for 
working the quarries just outside Alexandria; two 120-horse 
power engines, with four sets of pumps, to lift nearly 400 gallons 
of water at a stroke, for Holland ; a horizontal engine of 200-horse 
power, with driving gear complete for thirty pairs of mill stones 
on the English system, for Odessa; besides a quantity of sugar- 
boiling machinery and other less important matters. 

When the present building in the Champs Elysées was about to 
be erected for the Universal Exhibition of 1855, the span cf the 





—_ a certain examination are likely to become ‘ pretentious | 


roof terrified the French constructors, and the contract fell to an 
English house established in London and Paris. There is no such 
hesitation now in relation to the building for the coming Exhibi- 
tion of 1867, and the ironwork is being carried out in the various 
establishments of Cail and Cie., Gouin and Cie., Joret, Joly, and 
Pigolet, all of or near Paris ; the contract for the inner and outer 
| zones, or great galleries of the building having been taken in equal 
| shares by the two first-named firms. The intervening space 
between these two portions will be covered in with simple rooting, 
| supported on pillars, and of which the two portions alluded to 
| above form, in fact, the abutiments. 
| The Paris establishment of Cail and Cie., situated on the Quai 
| de Billy, which employs from one to two thousand men, was 
burned down the other day, the whole, with the exception of the 
| oftices and the houses of the managers and chief foremen of the 
company, being destroyed. All the models and drawings were 
lost. The growth of this establishment represents pretty fairly 
that of mechanical industry in France. It was commenced in the 
year 1818 by a chemist named Derosne, in one room of a house in 
the Rue des Batailles, for carrying into effect a new system of 
distillation. In 1824, when some progress had been maile, 
M. Cail was engaged by M. Derosne as a simple workman, and 
commencing with about fifty men in one shop, the’ firm, or rather 
company, of Derosne, Cail, and Cie. has now, besides the Paris 
establishment, others at Denain, Douai, Valenciennes, and 
Brussels, and employs on an average about four thousand work- 
men in all. It was only about twenty years since that this firm, 
which had previously confined itself to the making of machinery 
| and —o for distilling and sugar making and refining, com- 
menced making railway material ; at present locomotives form its 
principal item of manufacture, and its Cramptons and tank 
engines have gained it a high reputation. Immediately after the 
fire M. Cail devoted a large sum of money to the construction of 
sheds, and even before these could be got into order a large 
number of men were at work under tents and in the open air. 
The emperor sent five thousand francs in aid of the families of the 
ourriers thrown out of employment. 

The accounts from the iron-making districts are, or rather were 

for the present moment is of course a dead season—excellent. 
In spite of the general diminution of orders at the end of the 
year the forges were all hard at work and the books full of orders 
a fortnight since ; and the rain having swollen the streams the 
watermills were in full force. At Saint Dizier the demand was 
abundant at, the following rates :—225 to 230 francs for rolled iron, 
270 to 275 for hammered, and 235 for machine No. 20. In 
Franche-Comte there was a tendency towards a rise, fine pig iron 
being firm at 167 francs the ton. Last week the dead season 
began to make itself felt, orders began to fall off and prices to 

ive way. At Saint Dizier the quotations were for rolled iron, 
rom coke furnaces, 210 francs ; from wood furnaces, 225 to 230; 
and from ntixed furnaces, 215 to 220 francs ; hoop iron, 235 to 240 ; 
and machine iron No. 20, 225 to 230 francs. 

In the north the ironmasters demanded rather increased rates, 
founding their claim on the rise in prices abroad and on the dear- 
ness of fuel; the latter argument is of itself insufficient, for the 
same applies with at least equal force to other parts of France 
where no such pretension exists at the present moment. 

The great manufacturing centres of Belgium, Liége, and Char- 
leroi may almost be considered as forming, commercially, one with 
those of France. Charleroi is reported as being full of orders for 
Russia, and, above all, for America, where the repairs of the rail- 
ways, after the war are being pursued with all possible dispatch ; 
the price of rails has matecalhy augmented there, and is still on 
the increase, not only on account of the demand, but also because of 
the insufficient supply of coal and coke, caused by the freezing up 
of the canals, and the insufficient means of the railways, to trans- 
port all the fuel required. 

The accounts from Liége are much of the same character, the 
orders for locomotives and other railway material are abundant, 
and tenders for two thousand railway carriages are spoken of for 
the Belgian Government ; the rolling mills are not in the same 
active condition, work having been stopped partially by the refusal 
of the ironmasters last month, to listen to any reduction of price. 
The workmen in the Hainault, and in the neighbourhood of Liege, 
commenced a strike a short time since, but they have thought 
better of it and gone to work again. 

The immense amount of house-building going on in Paris, where 
wood is almost banished from the construction, may be estimated 
from the fact that in the month of October no less than 3,000 tons 
of wrought iron and more than 1,500 tons of castings were brought 
into the city, being 800 and odd tons of the former and 42 tons of 
the latter more than the demand during the same month of 1864. 

It is said that one of the principal foundries in the Pas-de-Calais 
is sending considerable quantities of castings to England just now, 
and is in treaty for important orders for our colonies. 

Paris, January 2nd, 1866. 






SovutH KENsINGTON Mv: During Christmas week, ending 
30th December, 1865, the visitors have been as follow :—From 
Tuesday to Saturday, free days, open from 10a.m. to 10 p.m. 
27,754. Total 27,754. From the opening of the Museum, 
5,729,497. 

THE GREAT OCEAN Race.—It will be remembered that we pub- 
lished in our columus, some time ago, details of the great ocean 
race betwixt the China clipper Serica, 707 tons register, Innes, and 
the Fiery Cross, 689 tons, Robinson, from Foo-choo-foo for London, 
both ships having left China on the same day, having been towed 
together to sea, and, after a remarkable race, arrived off the Isle of 
Wight together, but by a stroke of good fortune a tug ran along- 
side the Fiery Cross, and, having taken her in tow, reached Grave- 
send the same tide, and thus secured the premium for having 
arrived with the first of the season’s teas. Both ships having 
discharged and loaded again in London, for Shanghai, cleared 
from London on the 11th October last, passed Deal together on 
the 13th October, and the race out promises to be as keenly con 
tended as that home; for both ships were spoke on the 8th 
November in the same latitude and longitude, viz., lat. 6°49 N., 
long. 22°53 W. On the passage out last year the Serica beat the 
Fiery Cross ‘down the sea” by two days. The future of these 
celebrated clippers will now be watched with additional interest. 
The Serica was built by Messrs. Steele and Co., Greenock, in 1863, 
and is owned by Messrs. Finlay and Co., Glasgow. The Fiery 
Cross was built by Messrs. Challoner, Liverpool, in 1860. —Shields 
Gazette. 
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THE PATENT JOURNAL. 


Srom the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months, 

2626. JOHN LINTON, Ousegate, Selby, Yorkshire, “ The utilisation of town 
sewage for agric ultural purposes, and also to prevent the pollution of rivers 
and streams, and the machinery and apparatus for effecting the same.” 

2630. AUGUSTE AIME LERENARD, Rue Pali-Kao, Paris-Belleville, France, “ A 
new composition of indian-rubber, mastic, or cement, made In a more or less 
fluid state, according to the use to be made of it, and the process or contri- 
vance for applying the same.”—12th October, 1865. 

2900. JAMES NORRIS, Great Russell-street, Bloomsbury, London, “ Improve- 
ments in hydraulic, steam, and other lifts for raising passengers or goods.” — 
Lith November, 1865, 

2912. PETER ELLIS, Orange-court, Liverpool, 
water-closet.”— 13th Vovember, 1865. 

2928. JOSEPIL ALPHONSE LOUBAT, Rue Mogador, Paris, “ Improvements in 
railway steam engines and carriages.”—1l4th November, 1865. 

2956, JAMES HEYWOOD WHITEHEAD, Royal George Mills, Saddleworth, York- 
—_ “ Improvements im the manufacture of endless cloths.”—17th Vorember, 

St 

2993, ALEXANDRE CALLEY ST. PAUL DE SINCAY, Boulevart St. Martin, Paris, 
“Improvements in the manufacture of sulphur by the reduction of the 
sulphurous acid accruing from the r¢ 1g of sulphuretted ores, and in appa- 
ratus for the same.” —2Ist Vovember, 1865. 

3000. COWPER VHIPPS COLES, Ventnor, Isle of Wight, ‘ Improvements in pro- 
tecting the bottoms and sides of ships and other structures exposed to the 
action of sea water.”— 22nd Vorember, 1865. 

3048. WILLIAM EDWARD GEDGE, Southampton: buildings, Chancery-lane, 
London, “ An improved method of utilising the waste heat of coke ovens.” — 
A communication from Antoine Barbier Perroton, St. Etienne Loire, France. 

3052. HENRY EDWARD NEWTON, Chancery-lane, London, “ An improved 
chimney cowl.”—A communication from Victor Etienne Antoine Berne and 
Irma Victorine Carabin, Boulevart Beaumarchais, Paris.—2s8‘h November, 
1865. 

3034. THOMAS WEATHERBURN Dopps, Rotherham, Yorkshire, ‘* Improvements 


Condensed 





“An improved description of 

















in the manufacture and treatment of railway bars, tires, and axles, also in | 


the construction of furnaces, machinery, and apparatus connected therewith.” 
—Ist December, 1865. 

3102. RICHARD ARCHIBALD BROOMAN, 
tray holder for cigars or pipes, and the ashes therefrom.” 
from Louis Gi Gallien, Paris.—2nd December, 1865. 

3116. JOHN JACKSON ASHWORTH, Manchester, * Improvements in winding 
machinery, which improvements are partly applicable to machinery for 
spinning and doubling.” 

3128. EDWARD VAGG, Manor House, Lefebvre-street, Guernsey, ‘* Improve- 
ments in apparatus applicable for fire escapes and builders’ scaffolds.”— 
5th December, 1865. 

3146. JOSEPH PARKES, John-street, Fitzroy-square, London, “ Improvements 
in the manufacture or construction of hot-water dishes, hot-water plates, and 
other similar articles.” 

3148. CLARKE DUCHESNE HITCHCOCK and JOHN SHIMMON, Buty St. Edn nunds, 
Suffolk, ‘* Improvements in the manufacture of leather driving belts.” 

3152. JOSEPH WOOLLATT, Leeds, Yorkshire, ‘* Improvements in machinery or 
apparatus in looms for weaving.”—7th December, 1865. 

3i5b. OLIVER MAGGs, Bourton, Dorsetshire, and GEORGE HEDGECOMBE 
SMITH, North Perrott, near Crewkerne, Somersetshire, “ A new or improved 
method of preparing esparto, alpha, or Mogador grasses, or other similar 

vegetable substances, for spinning, weaving, and for substitution fur hair and 
fer other fibres now in us 

3158. RICHARD EVAN PRICE, Manch ester, “Certain improvements in the 
mauufacture of tires for railway wheels, and in apparatus connected there- 
with.” 

3160. FLORIAN DAHIS, 
battons and studs for fastening 

3162. 
“Improvements in apparatus for cooking by steam.”. 
from Francis Milliken, Saco, Maine, U.S. 

3163. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
* Improvements in buttons and in the method of attaching buttons and orna- 
Ments to garments and otver articles.”—A communication from Frederic 
Ingersoll Palmer, Springfield, Massachusetts, U.S.—8th December, 1865. 

3166. EMILE WATTEE Middlesboro’-on-Tees, Yorkshire, ** An improved 
screwing and tapping machine.” 

3168. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in the permanent way of railways.”—A communication from 

hile Philippe Cyprien Legrand, Mon Belgium. 

3172. ALFRED VINCENT NEWTON, Chancery-lane, 
mode of preserving animal and ‘vegetable substances.” —. 
from Francis Stabler, Baltimore, Maryland, U.S. 

3173. ALEXANDER DOULL, Westminster, “ Improvements in constructing 

spheric railways and carriages, and in working the same, parts of which 
are applicable to exhausting and condensing air fur other purposes.” 

3174. RICHARD ARCHIBALD BROOMAN, Fleet-street. London, ** A new method 
of preparing plants of the eucalyptus family and myrtacean plants, and the 
application thereof to the purposes of tobacco and snuff.”—A communication 
from Prosper Vincent Ramel, Paris. 

3178. THOMAS WILSON, Birmingham, “Tmprovements in breech-loading fire- 
arms, and in cartridges for brecch-loading fire-arms.” 

3180. WILLIAM BOGGETT, Lindsey-row, Chelsea, Middlesex, “‘ Improvements 
in the construction of wire conductors for electro-telegraphie purposes.” 

3182. JAMES WARBURTON, Addingham, Yorkshire, ** Improvements in combing 
silk, flax, wool, and other fibrous substances.” 


Fleet-street, London, *“* An improved 
—A communication 




















Brooklyn, New York, U.S., “* An improvement in 
arments.” 





—A communication 














London, “ An improved 
A communication 











GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, | 





| 2164. GEORGE LITTLE, Oldham, Lancashire, 


| 
2166. JOHN HOWARD SCOTT, Natsford Vale, 


3186. HENRY SNART MARSHALL, Archway-road, Highgate, Middlesex, “ Im- | 


provements in furnishing and adapting ordinary tables for playing billiards.” 

3188. WILLIAM WILSON HULSE, Manchester, * Improvements in machinery or 
tools for cutting wood or other substances.”—9th December, 1865. 

3190. VICTOR MOREAU GRISWOLD, Peekskill, Westchester, New York, U.S., 
“Improvements in photographic surface 3 and the compositions and process 
for preparing the same.” 

3194. JOHN GODDARD, Spring-place, St. Peter’s-road, Hammersmith, Middle- 
sex, “ Certain improvements in the manufacture of folding shutters.” 

3195. THOMAS KING, Park-road, Holloway, Middlesex, * An improved pyro- 
technic toy.” 

3198. EDWARD LIVINGSTON WALKER, Benford’s Store, Somerset, Pennsylvani 
Cs 
materi 

3200. H 
ments in machinery for finishing rivets."—11th December, 

3202. CHRISTOPHER EASBY, Rockingham-street, Sheffield, 
improved truss.” 

3205. ARNOLD BUDENBERG, Manchester, ** An improved blasting powde 
Acommunication from Bernard August Schaffer and Christian F: 
Budenberg, Buckau, Magdeburg, Prussia. 

3208. CHARLES KNOWLES TOMLINSON and CHARLES JONN HAYWARD, High- 
street, Lincoln, * ments in the preparation of sheep ointment.” 

3210. f IGN, Pentonville-road, London, ** Improvements in 
the naves and axle-tree boxes of carriage wheels.” 

3214. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of tool for cutting tabes.”.—A communication from David 

Mecker Nicholas, New York, l —12th December, 1865. 

3216. GEORGE BARBER, Liverpool, “ Improvements in the construction of 
door mats, flesh and bath brushes, made principally of india-rubber.” 

3218. FREDERICK BERNARD DceRING, Bayswater, Middlesex, ** Improvements 
in machinery for boring rock and other mineral.”—A communication from 

Carl Sachs, Oberhausen, Prussia. 

3222. WILLIAM BROOKES, Chancery-lane, London, “ Improvements in turbines 
for obtaining motive power, applicable also to raising and forcing fluids, and 
to propelling ships or vessels.”— A communication from Joseph Dennis Farcot 
Jean Joseph Léon Farcot, Michel Basile Abel Farcot, Joseph Etienne Elo 
Chateau, and Emmanuel Denis Farcot, Port St. Quen, Scine, France. 

3224. JOHN SANDE YN, Sharrow Vale, Sheffield, *‘ Iniprovements in the 
manufacture of railway bars.” 

3226. PRYCE WILLIAM BOWE) 

* Improvements in m 











s, and discharging the same from the said apparatus.” 
Y KINNAIRD YORK, Grange Town Ironworks, Cardiff, “‘ Improve- 
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irawardine Castle, near Shrewsbury, Shrop- 






shire, ery or apparatus for cultivating land by 
steam power.” —13th December. 1865. 
3227. ARCHIBALD Epw ARD Doss, Lincoln’s-inn, London, “An improved 


a rag for carriages. 

3229. CHARLE POMEROY BUTTON, Cheapside, London, “ An improvement in 
swings.”—A communication from Julius Walter Sperry, Cleveland, New 
York. U.S. 

3231. WILLIAM WINTER, Leeds, Yorkshire, “ Improvements in the bearing 53 of 
certain wheels and pv'ieys applicable to various kinds of machinery. 

3233. THOMAS RIDLEY HETHERINGTON and SAMUEL THORNTON, Vulcan 
Works, Manchester, ** Improvements in machinery for opening and cleaning 
cotton and other fibrous substances.” 

3235. JOHN CHARLES WILSON, East India House, Lime-street, London, “ An 
improved boiler for generating steam or vapour.” 

3237. JACQUES MASSON, Boulevart Sebastopol, Paris, ‘‘ An improved apparatus 
for apportioning the fodder of horses, cattle, and other domestic animals.” 
2239. HENRY WILLIAM MILLER, Burton-upon-Trent, “ Improvements in appa- 

ratus for screening grain, seed, rice, tea, and other materials.” 

3241. JAMES LANCASTER, Portsea, Hants, * Impfovements in the manufacture 
of navy, yachting, and other seamen’s hats.” 

3243. WILLIAM ROBINSON, Wembdon, Bridgwater, Somersetshire, “ Improve- 
ments in apparatus for mixing materials, which is also applicable for 
smoothing, ,or polishing articles of metal or other 

materials.” 

. WILLIAM ALFRED WEST, Quenington Mills, near Fairford, Gloucester, 




















* Improved apparatus for manufacturing paper pulp.” — 14th December, 1865. 
219. JAMES ASTON, Hythe, Kent, ** Improvements in breech-loading fire-arms 
and in ammunition for the same.’ 


' 


**An improvement in apparatus for elevating hay, grain, or similar | 


lrich | 


| 3300. HENRI 





3251. HENRY CHARLES LITCHFIELD, Berkeley-gardens, Kensington, Middle- 
sex, *‘ Improvements in machinery or apparatus for cutting bread.” 

3253. RICHARD RANSFORD, Huron Lodge, West Brompton, Middlesex, * Im- 
provements in the manufacture of bichloride of carbon and chloride of 
sulphur.” —15th December, 1865. 

3255. THOMAS JONES and JOSEPH BUCKLEY, Manchester, “ Improvements in 
the manufacture of bed quilts, table, and toilet covers.” 

3257. FRANCIS JOHNSTON and WILLIAM ASTLEY, Blackburn, Lancashire, ** A 
means or method of and apparatus to be employed for utilising waste healds 
for weaving.” 

3259, JAMES ATKINSON LONGRIDGE, Abingdon-strect, 
in locomotive engines.”—16th December, 1865, 

3265. CHARLES LIDDELL, Abingdon-street, W r, and ROBERT STIR- 
LING NEWALL, Gateshead, Durham, “Improvements in constructing and 
mooring floating structures.” 

3269. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, * Improvements 
in boilers or apparatus for generating steam.”—A communication from Julien 
Belleville, Paris.—18th December, 1865. 

3273. AUGUSTUS HENRY THURGAR, Surrey-place, Norwich, Norfolk, 
provements in foot protectors.” 

3277. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in machinery for splitting leather, skins, and other similar 
articles."—A communication from Sewel Brown Noyes, Newburyport, Essex, 
Massachusetts, U.S. 

3279. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, “ Improvements In pistons. 
—A communication from David Lister, Toronto, York, Canada. 

3281. WILLIAM EDWARD NEWTON, Chancery-lane, Loudon, * Improvements 
in machinery for the manufacture of felt hats.”—A commanication from the 
Eickemeyer Hat Blocking Machine Company (lLucorporated), Yonkers, 
New York, U.S. 

3283. WILLIAM CLARK, Chancery-lane, London, 
for aerial navigation."—A communication from Solomon Andrews, 
Amboy, Middlesex, New Jersey, U.S.—19th December, 1865, 

3285. JOHN GIBBON, Canneline Oil Works, Tryddyn, Flint, “An improved 
retort for distilling or extracting products from cannel coal, shale, or schist, 
and more especially from the small coal or dust technically known as slack.” 

3287. JOSEPH JOHN HARRISON, Broughton, Lancashire, and EDWARD 
HARRISON, Balham-hill, Surrey, “ An improved mode of and apparatus for 
purifying and deodorising impure air, whether in buildings, ships, mines, or 
sewers, which improvement is also applicable for ventilating purposes.” 

3289. THOMAS RICKXETT, Upper Barnsbury-street, Islington, London, * Im- 
provements in the manufacture of metal tubes for gun barrels and other pur- 
poses, and in machinery or apparatus employed therein.” 

3291. MICHEL SIEGRIST, Montpelier-street, Brompton, Middlesex, “ [arprove- 
ments in apparatus fur the use of passengers and others in signalling on 
railway trains.” 

3297. WILLIAM FOTHERGILL COOKE, Aberia, 
and GEORGE HUNTER, Maentwrog, Merionethshire, 
chinery for cutting or getting slate, stone, coal, and other substances. 
December, 1865. 


London, ** Improvements 
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near Carnarvon, North Wales, 
* Limprovements in ma- 
—— 20th 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 

wal in the 

aly Cazalat, 





“Improvements in the manutactare of steel and purified iro 

apparatus employed therein.” —A communic ation from Antoine 

Belleville, Seine, France.—2!st Dece: ‘ 

22. HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, “ Iimprove- 

ments in the permanent way and wheels of railways.”—A comnrnication 

from Mr. Gerard Christian Meyning, ’ekalongan, Batavia.—23rd December, 
1865. 

















Patents on which the Stamp Duty of £50 has been Paid. 

24. phe DWIN SKULL and EDWIN MEALING, High Wycombe, Bucks, * Chairs and 

3rd January, 1863. 

30. = ILLIAM EDWARD NEWTON, Chancery-lane, London, 
and fire-arms.”—3rd January, 1863. 

41. WILLIAM EDWARD NEWTON, Chancery-lane, 
telegraphs.”—6th January, 1563. 

3472. JOHN HENRY JOHNSON, Lincoln’s-Inn-flelds, London, 
30th December, 1863. 

3177. JUHN EDWARD CARTER, Brownlow-mews, 
“ Chimney tops.”— 30th December, 1862 





* Discharging cannon 


London, * Magneto-electric 





got moulds.” 


Gray’s-inn-lane, London, 





Lancashire, “ Twisting and doubling 


3431. REUBEN BOTTOMLEY, Rochdale, 
yarns.” —3ist December, 1563. 

8. JAMES JONES, Rhodes, near Middleton, Lancashire, “ Finishing textile 
fabrics.” —1st January, 1863. 

9. WILLIAM SOUTTER, Birmingham, “ Raising and planishing metals.” ~Ist 


January, 1863. 
34. JOHN HOWARD and J 
or beaming machines.” 


JOHN BULLOUGH, Accrington, Lancashire, “ Warping 


"—5th January, 1863. 








Notices of Intention to Proceed with Patents. 
2138. GEORGE HOWARD, Kerners-street, Oxford-street, London, * An im; 
method or process for ornamenting walls and other surfaces of build! 
A communication from Car! Friedrich Guntter, Stuttgart, Wurtembe 
18th August, 1865, 
2158. JOHN LocKWoop, Leeds, Yorkshire, 
other furnaces.” —22ad August, 1565. 
















** Improvements in machinery for 
combing cotton, wool, and other fibrous materials.” 

West Gorton, near Manchester, 
1g irow and steel wire or rods.” 

improved gully or stench trap 
f noxious eftfluvia from drains or sew 
> sume, 





“ An improved furnace for anneali 
2167. JOHN NEWTON, Preston, Lan 
for the prevention of -the escape 
and for preventing the ingress of sand or other solid matters jute th 











Crumlin, Monmouthshire, “Improvements in steam 
— 4th August, 1365, 


ALFRED WANKLYN, London, * 


hammers.” 
2194, JAMES 
of violet dye stuffs.” 
2198. EDMUND DORMAN Hon¢ 
in the manufacture of locks.” 
| 2215. GEORGE ROBINSON, Dial [ronworks, Kingswinford, Sta‘Yordshire, 
provements in moulds tor castiug metallic pipes, retorts, and other articles. 


‘Improvements in the manufacture 


Temple, “ Improvements 





IN, Paper-buildings, 
August, 186. 





Yorkshire, 







totherhaim, *An improved 


2220. WILLIAM HENRY Gt 

tench-trap and sink-pipe p tor.” 

2222. ISAAC BAILEY and WILLIAM HENRY BAILEY, Kei; 
“Improvements in machinery fur combing wool and other fibr 
—29th August, 1865. 

27. JAMES COLE GREEN 







7, Yorkshire, 
us materials.” 





, Green-lanes, Islington, Lonton, 
the permanent way of railways and carriages fur the same. 

2235. SAMUEL GILBERT and SAMUEL GILBERT, jun., Wansford, Northan 
*An improved implement for cultivating or tilling land.”—30th 
1865. 

2247. WILLIAM EDWARD NEWTON, Chancery-lane, Improvements 
in obtaining spirits of turpentine, rosin, pitch, tar, pyroligneous and 
other products from wood.”— A communication from Albert Hamilton Emery, 
New York, U.8.—3lst August 

2257. WILLIAM CLARK, Chane ane, London, “* Improvements in lay 
maintaining submarine telegraph cables aud in apparatus cones ted th 
with.”—A communication from Amedce Mathurin Gabriel Scbillot, Boul 

t. Martin, Paris.—I\st September, 1365. 

2338. ROBERT ANDREW boyp, Duke-strect, Southwark, *‘ Improvements in 
couling bacon-curing rooins or chambers.”— 12th September, bus. 

2381. ALFRED VINCENT NEWTON, Chancery-laue, London, * An improved 
construc tion of projectile.”—A communication from Orazio Lugo, New York, 

U.S.— 18th September, 1864. 

JOUN FLETCHER, Betts-street, St. George’s-in-the-East, London, ‘: Ma- 
chinery or apparatus and in the process for the treatment and imanufacture 
of sugar.”—19th September, 1805. 

2397. DANIEL JOSEPH FLEETWOOD, Birmingham, “ Improvements in the 
manufacture of spoons, forks, and other similar articles, and in apparatus or 
machinery to be employed therein.” —20th September, ls65. 

2407. EDWIN WILLIAM COLLIER, Bishopsgé ute Railway Station, Middlesex, 
* An improved mode of and apparatus | for securing the labels of trucks and 
invoices of goods conveyed on railways.”—2Ist September, 1865, 

2465. ALFRED VINCENT NEWTON, Chancery-lane, London, * An improved 
mode of decarbonising retorts.” —A communication from George Washington 
Edge, Jersey, New Jersey, U.S —26th September, 18 

2488. WILLIAM ELLIS METFORD, Flook House, Taunton, Somersetshire, ** Im- 
provements in rifling fire-arms, and in missiles or projectiles use din such, 
and in the machinery for the production of these improvements.”—2sth Sep- 
tember, 1865. 

2508. GEORGE GILLET, Whitehaven, Cumberland, “ Improvements in ap 
for impressing designs upon biscuits made by machinery.”—29th Sez» 
1865, 

2651. GODFREY ANTHONY ERMEN, Eccles, Lancashire, “ Certain improve- 
ments in machinery or apparatus for preparing and spinning cotton and 
other fibrous substances.” —14th October, 1865. 

2789. WILLIAM WHITTLE, Harborne, Staffordshire, “ Certain 1 
machinery for the manufacture of nails.”-——30th October, Lsti5, 

3103. JOHN STEWART TEMPLETON, Glasgow, Lanarkshire, N.I., “* Improve- 
ments in power looms for weaving pile fabrics, such as patent Axminster 
carpeting.” —4th December, 1#65. 

3136. THOMAS a NICKLIN, Summerhill Ironworks, Tipton, Staffordshire, 

heating, and other reverberatory furnaces used 

. the cuanaibetare of iron and steel, and for other purposes.” —6th December, 


“Improvement of 
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1865, 






























2w or improved 














3160. FLORIAN DAHIS, Brooklyn, New York, U.S., “ An finprovement in 
buttons and studs for fastening garments.”—Sth December, 1865. 
3172. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘ An improved 


“Improvements in steam boiler and | 
| the apertures in the two discs ¢ 





' 


mode of preserving animal and vegetable substances.”—A communication 
from Francis Stabler, Baltimore, Maryland, U.S, 

3178. THOMAS WILSON, Birmingham, “ Improvements in breech-loading fire- 
arms, and in cartridges for breech-loading fire-arms.”—9th December, 1865. 
3197. WILLIAM JEREMIAH MURPHY, Lady’s Well Brewery, Cork, Ireland, 
“ An improved method of and apparatus for the working of >on Re -loading 

guns.”—11th December, 1865. 

3243. WILLIAM ROBINSON, Wembdon, Bridgwater, Somersetshire, “ Improve- 
ments in apparatus for mixing materials, which is also appliceble for smooth- 
ing, finishing, . or polishing articles of metal or other material.”— 
14th December, 1865 

3253. RICHARD RANSFORD, Huron Lodge, West Brompton, Middlesex, ** Im- 
provements in the manufacture of bichtoride of carbon and chloride of 
sulphur.”—15th December, 1865, 

3300. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in the manuti 1cture of steel and purified tron, and in the 
apparatus employed therein.”—A communication from Antoine Galy Cazalat, 
Belleville, Seine, France,—21st December, 1865, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications, at 
the office of the Conunissioners of Patents, within foarteen days of this date. 





List of Specifications Published during the week ending 
30th December, 1865. 





*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, High Holborn, to Mr, 
Bennet Woodcroft, Her Majesty’s Patent-oftice, Southampton-buildings, 
Chancery-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THR 
ENGINEER, at the p of her Muje ners of Patents, 
Class 1—PRIME MOVERS. 
Tucluding Fized Steam and other Engines, Horse, Wind. 
Water Mills, Gearing, Boilers, Fittings, dc. 
VERNON aad W. HODGKINS, Wests Staffordshire, 
— Dated 9th June, 05, 
In making a safety valv riling to this inve 
valve seats in a vertical pi s said two valve 
directly over the other. Upon the said va 
fittet, the said valves being connected t a vertical stem « 
The said valves are made of different areas, upper one being of 
area than the lower one. The stem or stalk of the double valve is proul 
beyond the lower valve, and upon the sau prolonged end the weight with 
which the double valve is to be weighted is hung The said valves are so 
arranged in the vertical tube that the 
to press upon the inner sides of both valve 
valve upwards and the bottom valve dow: ‘the upward pressure upou 
the top valve, in consequence of its greate a being greater than the 
downward pressure upon the lower valve, it is necessary to weight the vaive, 
more or less, according to the pressure at which it is req: tired that the steam 
shall blow off. For example, if the area of the top valve half an inch 
greater than that of the lower valve, and the pressure of the steam in the 
boiler is to be maintained at 301b. on the square inch, the n the valve stem 
must be loaded with a weight which, with that of the valves themselves, 





sty’s Commnrissr 
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romueich, “Safety 








ntion the inventors inake two 
seats being situated the one 





acct 





* scats two conical valves are 
Stalk. 








ety 









steam from the boiler or ves-el is made 
the 


said steam pressing the top 














amounts to IIb, The pressure on the two valves being thus equalised, the 
pressure of the steam in the boiler is balanced, and tive valves kept fo their 
seats. When the pressure of the steam exceeds that described, its action on 





ves from their seats and 
two valves nay 





the greater area of the upper valve lifts the two va 
permits steam to escape. The stem or stalk connecting the 


| either be made solid or hollow. — Net proceeded with. 


| adaptation of one 
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| With the ex 


* Machinery for ob 
1Gth June, (805. 


. LIEUT.-COLONEL J. BAKER, M.A., Cambridy taming 


motice power when fluid pressure is employ 


15 






Date 


This invention cannot be vescribed without reference to the drawings,—Vot 
proceeded with, 
1590. R. A. BROOMAN, Ficet-street, London,“ Furnaces."—A communication.— 
Dated 12th June, W955, 


This invention consists in constructing furnaces at top with discs, through 
h the fuel hekt in a hopper above them is to pasa into the fire; in the 
more levers to stir and clear the spaces between the 
furnace bars, and, in the case of furnaces for vertical boilers, in the adaptation 
of a serpentine flue carried through the boiler and conducting the products of 
combustion into the chimney. Over the top of the furnace is placed a hopper 
for containing the fuel to be consumed. t the bottom of this hopper is a tixed 
dise or plate with holes or apertures formed therein. Above this fixed disc is 
another similar but movable disc with similar apertures to the first. When 
respond, the fue! passes as if through one disc 
only, but at the will of the stoker the movable disc may be moved so as to 
regulate and even shut off the supply, a handle beifig fixed to the movable dise, 
whereby it may be turned on a central pin. Above these two dises there is a 
third distributing disc formed with one radial aperture and connected to a 
shaft to which rotary motion is imparted. This shaft carries at top a mitre 
wheel geared into by another mitre wheel on a shaft driven by some prime 
mover. This shaft also carries a cam, which communicates motion to a rod 
connected to the short arin of levers, the long arms of which enter aint move ap 











or 






























and down between the furnace bais and thus stir and keep them clear. For 
vertical boilers the furnace is placed in an annular water space, and one or 
more serpentine tines are carried in and through the water space. The tame 
and products of combustion circulate in the coil or serpentine flues, heat the 
water, aml then pass 0 the chinmey. The fuel fied and the stirring 
apparatuses are togetl eparately applicable to all kinds of furnaces. 





1614. H. ORMSON, * Multitubular hot water boilers.”"—Dated 14th June, 


1865. 
This invention consists in cert 


helsea, 






chanical arr rgerne nts so disposed as to 
add largely to the . and, conseqne , to the efficiency and 
economy of the boiler, The patentee proposes to ace eid sntish this in the tollow- 
1g Ina uner :—He employs a chamber or case of iron, or other suitable metal, 
formed of plates of such metal, either welded or rivetted tozether, or cast in 
one or more pieces, and so placed in the upper portion of the water space of the 
I ras to be surrounded with water when the boiler is in joperation. The 
chamber or case may extend the full length of the boiler, or only a portion 
thereef, as may be found advisable. It is supported in position, and also cou 

nected wi.h the furnace, by numerous metal flue tubes, or otherwise securely 
attached to the bottom of the boiler. The said case or chamber is also connected 
‘rnal fine surrounding the boiler by similar flue tubes. By these 















t 
| arrangements the fire and heated air are drawn from the furnace up the first- 


mentioned flue tubes into the case or chamber, and pass off into the external 
flue surrounding the boiler by the flue tubes last mentioned, In order further 
to extract the remaining effects of the heated air the patentee places a fire- 
brick casing between the top of the boi amt the chimney, and causes the 
heated air to pass off by the holes or apertures made therein—say two or three— 
whereby the heated air is drawn over the top of the boiler to the apertures, and 
thence to the chimney. 

1620. R. A. BROOMAN, Fleet-street, Lo 

Dated ith June, iscd. 

The objects of this invention are, First, to transform the fuel intoinf: ammabile 
secondly, to furnish these gases with the quantity of oxygen neces= 
for their complete combustion ; Thirdly, to divide the flame into rings or sheets, 
to afford a great heating surf ein a small space; Fourthly, to surround this 
flame with hot air travelling at the same speed as the Mamie, so that the specd 
of the burning gas may be identical with that of the combustiile gas; Fitthly, 
to utilise the radiation of the combustible body in ignition. producing gas t 
the heating of air; Sixthly, to produce the combustion of stexim; and 
Seventhly, to be able in a certain manner to commence, increase, ¢ diminish, aul 
stop {combustion instantaneously, and obtain any required degree, 
lowest to the highest. The apparatus consists of a grating, which re 
external air in a quantity which can be varied by adamper. The upper part of 
the grating is in communication by a pipe with the chamber in which the 
Gases reduced, For apparatus—the bottom of which should receive the 
greatest effect of the caloric—such as a vertical cylindrical boiler, the air is 
supplied by a pipe which acts as a jacket or envelope to the pipe which conducts 
the gases. In this case the damper is replaced by a crown, by which the 
supply of air to the jacket may be shut off and opened as required. 
1622. M. P. W. BOULTON, Tew Park, Oxfordshire, “ Generating steam. 

15th June, 1865. 

It is proposed in the present invention to employ the heat of the furnace to 
superheat steam, and to generate steam in the boiler by causing the steam thus 
heated to pass through the water in the boiler. The steam may be superheated 
in the ordinary manner, or by injecting into it heated liquid. It is forced 
through the superheating apparatus with such a pressure as is requisite to 
overcome the pressure of the water in the boiler. This may be done by a 
pump, propeller, or forcing apparatus.— Not proceeded with. 

1642. V. BAKER, Dublin, “ Hydraulic motire power machinery.”—Dated Vii 
June, 1865. 

This inveution relates, First, to water pressure or hydraulic engines having 
reciprocating pistons, and consists in making the piston or pistons so as to 
afford a certain amount of elasticity to the stroke of such engines at the 
commencement and termination of each stroke. According to the Second part 
of the invention the patentee proposes to construct overshot waterwhicels, the 


















ndon, * Furnaces."-—A communication.— 
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buckets or floats of which are enclosed on the descending side of the wheel in a 
curved metal tube or conduit, through and along which the descending buckets 
or floats pass. The water is admitted direct into or on to the buckets or floats 
and into the tube or conduit, and operates not only by its force of gravity 
acting upon the lever of the wheel, which in the present waterwheel is 
continually diminishing towards the lowest centre, but also by its head 
pressure, due to the column of water in the curved tube or conduit, which 
maintains a continuous leverage on the wheel. The Third part of the invention 
consists of a peculiar construction of turbine, composed of one, two, or more 
tubes arranged in a conical-spiral form, the smaller end of the cone being that 
at which the water first enters from the supply pipe or head. 





Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 


Harness, dc. 








1567. B. S. COHEN, Great Prescott-street, Goodman's-fields, pre lon, * Sheathing 
or coating the bottoms of ships or vessels.” Dat Vth June , 185. 

s invention is particularly applicable for protecting the bottoms of fron 

from the adhesion of marine animals and vegetables, For this purpose 





the inventor employs veneers or plates of black lead, and he attaches them to 
the ships’ bottoms by means of marine glue, or other suitable cement. The 
veneers or plates of black le. re manufactured in a similar manner to that 








in which strips of black lead are prepared for the manufacture of penucils,— 
Not proceeded with. 
1577. W. H. HALFIELD, 
steering ships and vessels.” 
In carrying out this invention the patentee fixes to the deck of the ship or 
vessel an iron frame having two -tandards, one in front of, and the other 
behind, the radder post. These standards carry in bearings the axis of the 
stecring wheel; it passes directly over the centre of the rudder post, and has on 
it a pinion which gcars with other pinions, one on each side of it, these latter 
pinions being fixed on two screws, the one right and the other left-handed. On 
the nuts (conveniently made by casting metal on to the screws); 
the y are fixed in blocks which, when the steering wheel is turned, traverse 
ms the rews, but in contrary directions, the blocks being guided and 
steadied by the axis of the steering wheel, each block having a half round 
in its edge and fitting against the axis. The nut and traversing block 
ther in one piece, but this is not so convenient. On the 
ider post is a crosshead; it is forked at the ends, and in each fork is a slide 
or 1 rass capable of moving radially to and from the centre of the rudder post. 
outer end of cach sliding block a pin is fixed, projecting downwards, and 





Royal Exchange-buildings, London, 


Dated 9th June, 1865, 


“Apparatus for 





screws ure 





















ug a hole formed to fit in the slide or brass working in the fork of the 
rudder crosshead beneath, Thus, the motion of the steering wheel is comnuni- 
cated to the rudder, and the further the rudder is put over the more power 
has the wheel over it, in consequence of the slides or brasses on the crosshead 
moving out further and further from the centre of the rudder post. 
1553. D. SPINK, South-road, Weston-super-Mare, ** Propelling vessels.”— Dated 
10th June, 1865 
This inve ition cannot be described without reference to the drawings,— ot 
} th 
1593. W. J. 11x0N, Bayswater, * Permanent way of raiiways.”—Dated 2th 
June, 1865. 





This invention relates to certain improvements in the construction of the 
permanent way of railways, whereby switches or movable points are dispensed 
with, the points of junctions and sidings and of the lines of rails connecting the 
up and down lines all being fixtures ; and also to in:provements in Jocomotives, 
tor the purpose of rendering them applicable to such fixed system of junctions, 
points, and sidings. ‘The patentee proposes to lay down the necessary junction 
points fixed on sleepers, every point being open suffi jentiy to permit the 
passage of the flanges of the wheels of the engine and train; at a short 
distance beyond the points he proposes to lay down a grooved or slotted rail 
midway between the rails, and following the curve of the junction across the 
e between the up and down lines. This ground rail serves to guide the 
on to and along the points on to another line of rails. In order to 
Nish this he proposes te apply in front of the ¢ » a vertical rod or 
working in a sliding box; the lower extremity of this bar, when let down 
i the grooved rail, causes the engine to take the course of the points, and to 
leave the main line in order to run on a junction or branch line, or to pass from 
the up to the down line, or rice versa. If necessary, he proposes te apply a 
similar guide bar behind the engine and to the carriages. A running wheel 
may be set at the bottom of the guide bars if found expedient. In order to 
clevate or depress the bars as required he proposes to use a lever under the 
control of the engine driver, passing along the tep of the engine to a fulcrum, 
whereby, when the train is approaching a point or junction, the driver can 
guide the train as he wishes. 


























1599. W. J. HOPKINS, Wore . “An improved force dispeller or spring 
buffing apparatus.” — Dated 13th June, 1865. 

The object proposed by this invention is greatly to lessen, if not entirely tu 
prevent, the danger arising from collisions of railway trains or other locomo- 
tive vehicles, and to break the force arising from the contact of bodies in 
motion, with others either fixed or moving, and in general to prevent shocks. 


aratus consists of two parts, an outer vessel or cylinder containing air, 

piston, or tube, adapted to compress the air. One or more 
made in either vessel. Upon any sufficient force driving the 
or driving the vessels together, the 





inner veasel, 
apertures 1s Or ar 








inuer into the outer vessel, enclosed air is 
compressed, and the power thus generated is dissipated to the extent required 
by a portion of the air escaping through the aperture or apertures.—Vot pro- 
c5ooded w ‘. 

J. WW. Jonnson, Lincoln's-inn- London, * Wheels for locomotive 








ines, railway carriages, &c."—A communicatic n.— Dated 13th June, 1965. 

This invention relates to a new manufacture of that class of wheels known 
as cise wheels, which are composed partly of wood and partly of metal, and 
has for its object the diminishing the risk of breakage of the wheels. In 
making a disc wheel according to this invention the tire of the wheel is laid 
netal block or bed having a hole in the centre, and turned out so 
mi with the inside section of the wheel. Inside the tire there 
» placed, if desired, a safety ring, with a view to the more securely 
in their places the wooden blocks;which compose the main inner portion 
These blocks must be previously shaped to the form of sections 
yments of a disc, so as to fit accurately into their places round the interior 
the tire. If a single safety ring be used, it may be fitted into a groove or 
recess made in the periphery of the blocks; or if two safety rings be used they 
may be fitted into annular recesses made one on each side of the blocks at their 
circuinference, and fit inside the tire with the ends of the blocks themselves. 
These safety rings will be useful in holding the blocks together in case of 
fracture or dis} pls wement of the tire. A tapered mandril is then forced by 
hydraulic or othe r pressure into the circular opening left at the inner or con- 
verging ends of the several blocks at the centre of the wheel, the effect of 
such tapered mandril being to force outwards equally the whole of the wooden 


down upon 





may 
holding 
of the wheel. 











blocks, and cause them to enter the recess formed for their reception in the 
interior of the tire. A central metal * bed ring,” slightly tapered on its outer 
circumference, aud made solid, or otherwise, is then for: into the centre of 





the wheel by hydraulic or other power, so as to form a bed or bearing surfac “e 
for the inner ends of the wooden blocks. The main centre or boss < 
wheel, if not alrea in position, is then placed inside the “bed ring,” 
ured in its = by keys, which are driven in between the boss and the 
* bed ring,” suitable keyv s being mace in each for that purpose. If desired 
a “lock ring” may be er yyed, made in two or more parts, forming a circle, 
which is let into an annular groove made to receive it in the boss, the parts 
being secured in their places in the boss by bolts, rivets, pins, or otherwise. 
Should there be « ace left between the edges of the wooden block last 
inserted and tl ning blocks, wooden keys or wedges may be driven 
therein, so as to ti en the blocks well up in the interior of the wheel. The 
wheel is then ready for finishing in the lathe. 
1603. E. S. HORRIDGE, Chel 
Dat 2 13th June, Ise 5. 
This invention consists in communicating signals in railway trains by 
means of inflammable gas. To effect this the inventor acapts a tap to each 
carriage compartment, or to as many as may be desired, which tap, upon being 
turned, causes the gas to flow along a pipe to the engine, the guard's van, or 
other desired situation, where there is alight constantly burning. This master 
light effects the combustion of the transmitted gas, and the flame 
duced may constitute a signal to the engine driver, guard, or other attendant. 
by another method, however, he causes the gas, when lighted, to burn a cord 
which holds back a bell or whistle, or other alarum, which, being thus liberated, 
effects an audible signal. He also connects the tap above mentioned with a 
sigual board, or any ordinary apparatus, which will indicate the carriage 
requiring attention. ‘The supply of gas may be taken from the ordinary pipe 
used for the carriage lamps when that method of illumination is adopted.—.Vot 
proceeded with, 
1604. J. GRIFFITHS, Ludlow, Shropshire, * Self-acting brake 
carriages.” — Dated \3th June, 1865 
This invention is designed, principally, for four-wheeled carriages to be used 
upon common roads, but, with slight moditications, is also equally applicable 
to carriages to be used upon railways. The invention is intended to cause the 
brake to be self-acting, that is te s that the brake shall be applied to the 
wheels whenever the carriage descends an incline, and whenever the horses 
are checked ; or, in the case of a railway carriage, whenever the engine is 
slackened in speed or stopped. In constructing a four-wheeled carriage for 
common roads according to this invention the patentee constructs the turn 
plate for the fore carriage of two circular plates or rings, connected by a cen- 
tral bolt, the upper ring being attached by iron loops to the body of the 
carriage, and the lower ring firmly connected to the under carriage, and, by 
means of the springs, to the fore axle; the pole or shafts is or are firmly con- 
nected to this lower ring. So far it resembles the ordinary arrangement, but, 
instead of the central bolt merely passing through circular holes in the turn- 
plates, so that they have merely a revolving or turning motion one over the 
other, he constructs the upper plate with a slot or mortice, so that it is capable 
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of a sliding motion in the direction of the draught, as well as a turning 
motion round the central bolt. To the centre of the lower plate is hinged a 
connecting roc, attached at the other end to a cross bar carrying two brake 
blocks a little in advance of the front part of the tires of the hind wheels. 
The result of this arrangement is that as soon as the horses are checked the 
progress of the under carriage is checked also, while the impetus of the body 
of the carriage earries it still forward ; and the upper p/ate, sliding upon the 


lower (in consequence of the slot or mortice), the tires of the hind wheels of | 


the carriage come in contact with the brake blocks, and thus the brake is 


self-acting. 

1608. C. DE VENDEUVRE, Caversham-road, Kentish Town, London, * Apparatus 
Sor the purpose of stopping and easing strains on ships’ cables when in use.” 
“Dated 14th June, 1865. 

This invention relates to a method by which a chain cable, while being run 
out from a ship, may be stopped at any point without the risk of breaking by 
being submitted to a sudden jerk or shock. This object is effected by the appli 
cation of an elastic apparatus which, by yielding to a sudden pressure, will pre- 
vent the cable and stopping apparatus from being injured. The apparatus is 


composed of two distinct parts, viz., the stopper and the spring or elastic | 


apparatus, the one being attached to the other. One form of spring or elastic 
apparatus consists of a cylinder or framing with closed ends, the one end having 
an aperture sufficiently large to allow of the passage of a rod, to which is 
attached the chain or cable whereby the vessel is held. The cylinder may vary 
in length in proportion to the size of the cable, or the amount of strain which 
it is intended to bear. The cylinder or frame is to be fixed in some convenient 
part of theship. Surrounding the rod to which the chain or cable is attached, 
and extending from the piston throughout the length of the cylinder, are 
arranged cast iron discs, separaied by layers, rings, or blocks of elastic ma- 
terial, such as vulcanised india-1ubber, or in place thereof netallic springs may 
be “e-re 

1612. W. R. MULLEY, Plymouth, ** Sheathing iron ships.”— Dated 14th June, 1865. 

For mice purpos the inventor first sheathes the bottom of the ship with wood, 
the wooden planking being secured by rivets or screws, or in other convenient 
manner. Over the wooden sheathing he placesa sheathing of shect iron (cither 
entire, perforated, or in bands), and over this agaiu he places asheathing of zinc. 
The iron and zinc sheets may be punched through together and nailed at the 
same time oa to the wooden sheathing beneath. — Vot proceeded with. 

1613. S. COURTAULD, Wadd n, Surrey, and ©, W. ATKINSON, St. George's 
Bloomsbury, London, Fcong ments for opening and shutting carriage 
windows.” —Dated 14th June, 165. 

This invention consists in an eccentric motion worked by a hand lever or 
disc, describing either a whole revolution, or only the arc of a circle, so arranged 
as to be casily accessible, and to be capable of being turned when it is desired 
to raise or lower the window to any required distance. The before-named 
eccentric works a lever, to which is attached a chain, cord, or gut, passing round 
@ pulley. Another pulley and cord or gut derives its motion from the first- 
named pulley, and is constructed of such a diameter as to give the requisite 
distance of motion to the window. The cord or gut is passed round pulleys at 
or about the top and bottom of the bottom sash, and is fixed te the bottom of 
the window frame at or about the centre thereof, by 
eccentric is turned by the hand, the window is raised or lowered as required. 
The weight of the window is counteracted by a spring or weight, whereby the 
window can be raised with greater ease. The force of the spring or weight 
combined with the mechanical action of the eccentric allows the window to 
any required height. 
punois, Saris, “ Bit for subduing or stopping runairay or restive 

horses.” — Dated \ith June, 1865. 

This invention consists in reversing at will the action of the bit by causing it 
to operate on the upper bars and the roof of the mouth at the same time that 
an ordinary coil acts on the furchead and upper part of the nostrils.—Not pro- 
ceeded age 
1621. CLARK, Chancery- Jane, ** Apparatus for preventing ey and other 

ak nts on railways.” —A communication.— Dated Lith June, 1865, 

This invention relates to apparatus for insuring the safety of trains on rail- 
ways, which apparatus may be actuated either by electricity or by wechanical 
means. On the locomotive or tender the inventor places a part to which motion 
is imparted under certain determine? conditions, which has for effect to sound 
a whistle or bell, or it may be to turn the dise on the engine, or, lastly, 10 operate 
any suitable signal lamp visible by the driver from the foot plate, and whereby 
to give warning of any obstacle to the further onward progress of the train. He 
also adapts certain apparatus to the rail. placed at -uitable distances apart, and 
connected together, either mechanically or electrically, by means of wires, which 
apparatus, at the required times, is caused to effect contact with the parts or 
mechanism fixed to the locomotive or tender. 

1639. T. R. CRAMPTON, Great George-street, Westminster, “ Construction 
roadways, floorings, or other surfaces.” - Dated Vith June, 1865. 

This invention cons in making a series of beams or corrugations of cast 
or wrought iron, or other suitable mat s, in such a manner that when put 
together they form one frame of the size required, so that any weight or force 
acting on one beam is communicated to its ne ighbouring beams through 
straight angular lines of metal, or nearly so, as practicable, and not in curved 
lines, as in the ordinary corrugated iron of commerce.—.Vot proceeded with, 
1640. E. BYERLEY, Bristol, “ Means of communication between passengers and 

guards of railway trains.” — Dated Vith June, 1865. 

This invention relates to certain improvements in the means of affording 
communication between the various compartments of railway carriages, the 
object being to enabie passengers to escape from one compartment to another, 
or throughout the train, and to communicate with the guards in case of danger. 
The inventor proposes to form a recess, opening, or doorway in the centre of 
each compartinent or division, in the upper part of which he adjusts a window 
swing on pivots or joints so as to swing open in two directions ; the lower or 
larger portion of the opening is occupies by a falling folding door made in 
three divisions, the upper division forming the pannelling of the compartinent, 
and the two lower divisions representing the cushioned back of a first-class 
carriage. In second and third-class carriages the division would all be panel 
or woodwork, The sliding panel is made in one disjointed slide, and works in 
a space between the seats and floor of the carriage. The method of lowering 
the first-class cushion backs is as follows :—The upper portion of the sliding 
panel has a metallic plate screwed on each side, and a vertical slot or groove is 
cut in the plate; the upper division of the cushion has two bars or projections 
attached thereto, with pins rivetted or screwed thereon, such pins entering the 
slots in the plates; the back of the descending panel has a curved or circwar 
metallic projection affixed thereto, which enters a cavity cut in the woodwork 
at the back of the cushion, so that, when the slide is being drawn down the 
projection causes the hinged divisions of the cushion back to bulge outwards 
and then to close together flat down on the seat. Thus a clear opening is 
effected between the compartments, which space is further increased by the 
swinging window above. Proper fastenings are applied, either bolts or 
otherwise, to attach the window and door to each other. The ends of the 
carriages may be provided with the same arrangements for escape ; ledges or 
steps should be applied outside the ends of the carriages, capable of sliding 
inwards and outwards to suit the distance between the carriages, and 
handrails or chains being applied in addition thereto—facility of ingress and 
egress between one carriage and another would be promoted.—Vot proceeded 
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with. 

1643. H. Derrres, Jloundsditch, London, “Enabling the guards of railway 
trains to pass from one part of a railway train to another.”—Dated 19th 
June, 1865. 


In carrying out this invention the inventor proposes to make a sliding door 
in front and rear of every carriage, with a bridge to be let down by the guard 
when he requires to pass. This bridge will tall immediately over the buffers on 
one side of the vehicle. The door may be 20in. to 22in. wide, and the bridge less in 
width, the latter being protected by . guard-rail on each side, which assumes 
its place as the flat or step of the bridge falls into position. On receiving 
intimation of danger or requirement to some part of the train, the guard opens 
the slide in his own van, drops the bridge to position on the carriage before 
him (allowance being made in the step and other fittings for the lateral and 
traction jerks), then standing on the bridge, and holding on by a handle 
properly placed on the edge of the back of the carriage he is about to enter, he 
unlocks the slide door, which, in the act of opening, gives sufficient indication 
by bell, gong, or otherwise to the passengers to prevent their being alarmed, 
he passes through the compartments (which are also furnished with slides), to 
the next carriage in a similar manner, and so on till he reaches that (and the 
compartment) to which his attention has been called.—Not proceeded with, 
1645. C. HOOK and A, PEACE, “ Propellers fi "—Dated 

19th June, 1865. 

This invention consists in forming a propeller to be attached to the main 
shaft of ships and vessels driven by steam or otherwise, by which the invent 
save or diminish the power lost by backwater in the ordinary paddle wheel. 
To effect this they place on both sides of the ship or vessel a shaft or crank, to 
which they attach a bar or connecting rod, the opposite end of which bar cr rod 
works in guides. ‘To the underside of this bar or connecting rod they allix a 
number of blades, which enter and leave the water vertically. In case of 
accident to the motive power, or when the vessel is under canvas, by placing 
such cranks and connecting rod or bar in a line horizontal with the centre of 
the main shaft, the blades will be clear of the water, thus avoiding the loss of 
power or drag on the ordinary paddle-wheels.—.Vot proceeded with, 

1646. G. SMITH, jun., Richmond-terrace, Clapham-road, “ Locomotive engines 
and railway carriages.” — Dated 19th June, 1865. 

This invention consists, First, in the adaptation and application of a 
swivelling truck, of the kind hereinafter described, at each end of the engine 
or carriage, combined with intermediate whecls without flanges, for the pur- 
pose of enabling engines and carriages of increased length to travel sately over 
sharp curves, the breadth of the tire of such flangeless wheels being propor- 
tioned to the sharpest curve required to be traversed. The invention consists, 
Secondly, in the use of segmental bearings applied to the lower part of the side 
framing of the engine or carriage, and to the upper part of the frame or frames 
of the trucks, for the purpose of giving them the requisite swivelling motion 
required on the curve. These bearings are composed of two saddles, the upper 
one of which is fixed to the side framing of the engine or carriage, and the 
ower one to the frames of the trucks, In the upper saddle is formed a seg- 















* ships and other vessel 








which means, when the | 








mental groove to receive the correspondingly formed head of a bolt, which is 
passed through an aperture in the lower saddle, and keyed to the frame of the 
truck. The object of this arrangement is to give increased steadiness to the 
engines and carriages. The invention relates, Thirdly, to the wheels of loco- 
motive engines and railway carriages, and consists in the several modes of 
| construction hereinafter stated :—First, short hollow axles are keyed into the 
bosses or naves of the wheels, and the solid axles are put through such hollow 
axles, the bearings resting on the latter. The parts may be arranged either 
for outside, inside, or double bearings. Secondly, the bosses or naves are cast 
separately with arms to them, on to which arms are sprung circular springs 
| which are compressed either into the collar or the tire of the wheels. Thirdly, 
| a collar with a shoulder on it is keyed on to the axle of the wheel, and the 
boss or nave is bored accurately on to the axle of the wheel. Fourthly, this 
| arrangement may have combined with it a spring inserted at the back of the 
| boss or nave, and confined by a plate, so as to admit of the wheel yielding 
laterally, in order to lessen the effect of concussions in a Jateral direction. In 
| all the above arrangements plates are bolted to the backs of the bosses, naves, 
or collars to keep the wheels in their places, as well as to allow of self adjust- 
ment when travelling over curves or defective roads, And, Fifthly, the wheel 
is constructed separately and connected to the back of the tire, which is grooved 
by means of cither disc or ring plates, rivetted or bolted to the spokes or arms 
of the boss or nave, and having turned-in edges or flanges to be inserted in 
the grooves of the tire, such grooves being of sufficient depth to allow of easy 
play, and to afford elasticity of action and means of adjustment to the tire, 


1648. W. CLAY, Liverpool, * Ventilating railway carriages.”"— Dated 19th June, 
865. 

This invention has for its object to introdace into the several compartments 
of a railway carriage air under pressure, so that, when it issues from the supply 
tube or aperture into the interior of the carriage, it will prevent the entrance 
of the external air, by causing a current outwards through the ordinary 
apertures, such as the windows or other openings. By thus excluding the 
external air, except through the supply pipe or aperture provided for the pur- 
pose and connected with the apparatus, the patentee is enabled to exclude dust, 
which in summer time causes great annoyance to passengers, and at the same 
time to thoroughly ventilate the carriage. 








Class 3.-FABRICS. 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, ac. 

1574. J. DE HEMPTINNE, Ghent, Belgium, “* 

materials,”"—Dated 9th June, 1865. 

| The object of this invention is to effect in one process, by a succession of 
laminating and condensing operations on the sliver, a condensation and pre- 
paration of the fibres, so that the condenser, the slubbing frame, the roving 
frame, and other of the preparing machines now in use, may be dispensed 
with, and the cotton or other fibrous material conducted direct to the spinning 
frame. To this end, the sliver passes from the can of the carder or finisher, 
and is placed nearly horizontally upon the grating. It has a tendency to fall 
from its own weight, and a slight tension put on by the first cylinder brings 
it forward a sufficient distance. A table placed in front of the cau prevents 
the sliver from falling in amass. This sliveris guided by a trumpet or mouth, 
and is drawn therefrom by a fluted cylinder and metal roller. It passes by 
another trumpet, which slightly condenses it, and it is taken by another Ruted 
cylinder and roller, which rotates rather faster than the preceding onc, and 
thus the sl.ver is drawn out. It then passes to other rollers, placed at suit- 
able distances apart, so that it may be spread out, after which it is again 
condensed. In this way the fibres are conducted between eight or more sets of 
fluted cylinders, metal rollers, and pressing rollers, which are all acted upon by 
one lever, by means of a saddic-piece which is common to them all. By 
means of an adjusting screw more pressure may be given at one end of the 
series than at the other, and thereby the thickness of the sliver may be regu- 
lated. The rollers or cylinde:is are mounted in bearings in a bar, which is 
connected with the pressing lever, so that all the rollers may be lifted 
up together when required. The fibres, when properly laminated, spread 
out, and afterwards condensed, are finally twisted and conducted to the spin- 
ning machine. 

1580. J. HENDERSON, Bradford, * 

Dated \6th June, 1865. 

In carrying out these improvements the inventor employs a cylinder or 
drum of the required diameter and width, and of a character similar to those 
used in printing yarns fur what are called tapestry carpets. Around this drum 
or cylinder he winds the wool or other material required to be printed, and 

| across the periphery of this drum he applies a priuting roller, fitted with a 
feeding roller or rollers, working in a trough containing the requisite colouring 
matter. To the surface of the printing roller are attached slips of metal, or 
other material, of a thickness corresponding to the breadth of colour required 
to be received. To one end of the printing roller is applied a pinion, the teeth 
of which gear into the teeth of a wheel or rack on the drum. The large 
toothed wheel bears the same proportion to the smaller one that the circum- 
ference of the drum bears to that of the pnmnting roller. To each end of the 
printing roller is attached a spring and screw, by means of which the extent 
of pressure exerted against the cylinder, round which the wool or other mate- 
rial is wound, may be regulated. The printing roller, having been properly 
put into gear with the cylinder, so that the raised slips on the surface of the 
former come into contact with the wool or other material on the latter, the 
cylinder or drum is caused to revolve, and in doing so to communicate motion 
to the printing roller, which in its turn imprints the requisite impressions of 
colour on the woul or other material. After the desired number of impressions 
have been made the printing roller is withdrawn from contact with the 
cylinder, and the printed material is removed from the cylinder to be steamed 

| and washed in the usual manuer.— Not proceeded with. 


1619. T. ROTHWELL, Kamsbotiom, Lancashire, “ Rubbing or rolling woollen or 
cotton cardings.” — Dated \sth June, 1865. 

In performing this invention the inventor uses two rollers placed in front of 
the carding engine, round which he passes a leather or cotton cloth belt, suffi- 
ciently broad to take in the required number of cardings ; and on the upper 
surface of the leatheror cotton cloth belt he places a large roller, covered eitxer 
with leather or cotton cloth, or cotton corded cloth. The roller round which 
the leather or cotton cloth belt passes nearest to the carding engine has an 
oscillating motion given to it in the direction of its axis of rotation, and the 
large roller, before-named, has a similar oscillating motion given to it to the 
one just named, the motions being such that, when the large roller :noves in 
one direction, the other roller moves in an opposite direction. When the 
rollers revolve the cardings pass between the surface of the large leather or 
cotton cloth belt, and, being in short lengths, they are delivered by suitable 
apparatus, so as to overlap each other at the ends; and as they are carried 
furwayd between the large roller and the leather or cotton cloth belt, the oscil- 
lating motion rubs or rolls them together, and prepares a compact and 
inuous thread ready to be wound on bobbins. The inventor also uses cotton 

corded cloth in place of the said leather belt when desirable.—Not proceeded 

with, 

1633. W. T, WANKLYN, Manchester, 
June, 1805. 

Thijs invention consists, in the First place, in improvements in the tops of 
silk winding, cleaning, and doubling machines; tops are commonly called 
spindle rails. These the patentee constructs of angle or any shaped iron in 
lengths, having either the cheeks for conveying the bobbins attached thereto by 
screws, rivets, or other suitable attachments, or as illustrated in the drawing; 
the tops and cheeks may be cast in one piece. By this means the checks may 
be more readily and effectually bevelled for the correct working of all the 
bobbins ; and the tops with cheeks attached can, by slides working in grooves, 
be accommodated to suit different sizes of spindles. This invention leaves the 
| centre of the machine open, allowing the full benefit of the light in winding 
| silk. The tops hereinbefore mentioned may also be cast single for winding 

machines, or double for cleaning and doubling machines, or for soft silk trames, 
| as required, and may be screwed on or otherwise attached to the frame sides, 
| The invention, in the Second place, refers to improvements in the snakes and 

stretchers of winding machines, The snakes the patentee constructs double, 
resting at their centre in a slot in the stretcher, and of such a length, according 
to the reel of silk, that they will carry the swifts with the slips of silk on ready 
four winding at both sides ‘of the machine, and they may be cast so that the 
same snake may be used for a short as well as a long reel of silk, the snake 
being thus constructed in one piece, aud screwed on, or otherwise fastened, at 
the centre to the stretcher, and made resting on or fastened only at the centre, 
and not fastened also at the knee rail, as ordinarily adopted, projecting no 
| further than where the centre of the swifts rest; or they may be made to 
fasten at the Knee rail, and projecting to the centre of the machine no further 
than the centre of the swift support. The snake is so constructed as to allow 
the swift to be lifted out of the bearings and set on the floor, thus saving 
setting up of the bobbins, and also waste of material by lappiug round the 
| shaft. The bracket for the swift may be cast on the snake, or may be affixed 
| afterwards ; or a cavity may be left in the snake which can be filled with 
wood, and the bracket screwed on tothe wood. The advantage of this is that 
the bracket can be raised or lowered, and more easily bevelled, and if worn out 
snore readily removed, and the wood filling can also be easily replaced 
when worn out or decayed. The kuee rail and guide rod may be made of 
metal as well as wood. The stretchers he also casts in lengths, whereby 
economy and facility in erecting are effected ; and these are bolted or otherwise 
fastened to the frame sides. Machines made on this principle are specially 
applicable to very fine silk, and can be run at a very much increased speed 
without causing any extra waste, also they are more economical in construc- 
tion, more durable, steadier when working, and have greater facility of con- 
struction. 


Spinning of cotton and other fibrous 
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“ Silk-winding machines.”"—Dated 16th 
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| 1644. E HALLEY, Backbere, ** Machinery for twisting, doubling, and laying all 
hinds of yarns.” — Dated 19th June, 1865, 
This invention consists in working the fly spindle combined with bobbins or 


| Spools, and having one or more flys working therein, the spindle being arranged 
The inventor proposes to 


vertically, horizontally, or at any convenient angle. 
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use the whole of the bobbin spindles and fly spindles working in a convenient 
table or bed-plate, and passing the warp strands and doubling through suitable 
guides (traversing or stationary) leading to the bobbins in the cylinders, and 
kept in motion by hooks and weights, or weighted levers may be applied in 
lieu thereof. He proposes to wind the material on the bobbins by horizontal 
drums or cylinders covered with flannel or india-rubber, or other suitable 
material, and perforated metallic plate. In lieu thereof he also uses fluted 
drums or cylinders; he also uses at the end of the bobbin a tension plate 
fastevuel by awing nut. He proposes to use a spring between the tension plate 
and bobbin, or a piece of cloth or india-rubber, so as to give suitable twist to the 
yarn when passing from the twisting bobbin to the bobbin receiving the mate- 
rial after it is twisted at the end of the spindle. He proposes to use a conical 
top with holes and conducting grooves for doubling the strands of yarns, 
screwed on the end of the spindle, to act as a lock nut to give the required 
drag to the bobbin from the tension plate. When the top is not required he 
proposes to use a wing nut for locking the tension plate. These spindles and 
eylin ters may be worked separately, or two or more may be worked in con- 
nection with each other. He also proposes to strain the strands of yarn on 
pas-ing from the twisting bobbin to the bobbin receivins the material, by passing 
the strands over a series of grooved pulleys weighted by levers and friction 
bowls to fit in grooved pulleys. He also uses two or more rollers between the 
said bobbins for the same purpose of straining or levelling the yarns.—Vot 
proceeded with, 








Class 4-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
France, * Steam plough.”"—Dated Vth June 





1613. V. POITEVIN, St. Denis, 
13% 





This invention cannot be described without reference to the drawings. 
25. J. HARTLEY, Otley, Yorkshire, * Corn screens.”—Dated Vth June, 1865, 
This invention cannot be described withont reference to the drawings. 
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Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and Hose Fittings, Warming, Ventilating, &e. 
1598. J. J. BODMER, Newport, Monmouth . “ Construeting partitions, walls, 
Jloors, and roofs of buildings.”-- Dated \3th June, 1865. 

This invention consists in the manufacture, use, and adaptation of slabs or 
blocks of a plastic or other material, alone or in combination with lamellar ribs 
or framing of wood, iron, or other suitable material, for the purposes set forth ; 
the ohjects being economy, simplicity in construction, and saving of space, com- 
bined with the advantage of immediate fituess for use. 

1627. W. EF. GEDGE, Wellington-street, Strand, London, * Apparatus fo 
manufacturing pottery.” —A communication,— Dated \6th ‘sn 1865, 
This invention cannot be described without reference to the drawings. 
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Class 6.—FIRE-ARMS 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &e. 
ITASELTINE, Southampton-buildings, Chanceru-lane, London, * Fuses 
shelis for ordnance.”— A communication.— Dated V3th June, 1865. 
This inveniion relates to the construction of time fuses for ordnance pro- 
les, and consists, chiefly, in a fuse so made that the time of the explosion of 
ctile after leaving the gun may be uted by adjusting the position 
of the aa and also in the construction by which this adjustable time fuse is 
izuited, by percussion, as the shell is fired from the ¢ and in the means em- 
ployed for preventing accidental explosion of the pr 
1336. A. KLEIN, De Keyser’s Hotel, Bridge-street, Blackfriars, London, ** Gun- 
potder for mining and war purposes." —A communication,—Dated ith 
June, 1865, 

This invention has for its object the production of a gunpowder applicable 
beth for mining and for war purposes, which is of a comparatively harmless 
nature when ited under any other conditions than those in which it is to be 
employed, which is cheaper than ordinary powder, and which on ignition will 
evelve much Jess of the obnoxious vapours that are produced by the ignition of 
the ordinary powder. For this purpose about 75 parts by weight of — 
are mixed with about 18°75 parts by weight of charcoal, ‘and about 6 5 parts 
hy weight of flowers of sulphur, to ‘form 100 parts of gunpowder. The char- 
coal is by preference prepared in the following manner :—Pieces of birchwoo d 
are first ignited, and are then immediately placed in a receptacle which is 
closed hermetically. The charcoal thus obtained is then coated in soda lye, and 
is dried upon canvas strainers ; it is then reduced to a powder, and is mixed or 
incorporated in a moist state with the other ingredients in about the propor- 
tions above mentioned. The mass thus produced may then be treated in any known 
manner for converting it into a granular, pulverulent, or solid form. This 
powder when ignited in an unconfined space burns quietly and slowly, without 
any explosive action. butif ignited in an enclosed space it exerts as great an 
exploding force as an equal volume of ordinary powder, and as its specific 
gravity is considerably less than that of such powder, it is of course less expen- 
sive. It will never ignite through pressure or friction, 


































Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles vf Dress, de. 

1923. G. E. WAY, Norfolk-street, Strand, London, * Pianofortes. 
nication.—Dated 5th June, 1865. 

This invention cannot be described wit 


"—A commu- 


hout reference to the drawings, 





Class 8—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

1586. J. E. POYNTER, Glasgow, * Purifying parafin.”—Dated \2th June, 1865 
This invention consists in purifying parattin by means of fusel oil, whereby in- 

creased economy in the operation is obtained. —.Vot proceeded with. 

1591. J. THOMAS, Battersea, * Material to be used in the purification of heating 

and lighting gases.” — Dated 12th June, 1865. 
This invention consists in the preparation and employment of a new mate- 





rial, to be used by itself or mixed with other suitable materials, to give it 
porosity in the purification of heating and lighting gases. The inventor takes 





the coke of boghead or cannel coal, or the material remaining after the distil- 

lution of such coal, and he burns or calcines the coke or material, and reduces 

the ash or product remaining to powder. This powder, damped with water, 
forms the new material to be employed by itself, or, if not sufficiently porous, 
mixed with sawdust, ashes, or other suitable material not capable of exerting an 

injurious action upon the gas to be purified. The material is to be used in a 

similar manner to lime or oxide of iron. To improve its qualities for the 

purifying of gas from sulphur ne damps it with lime water or adds lime.— Not 
proceeded with. 

1591. A. ROBINSON, Great Georqe-street, Westminster, ** Means and apparatus 

Sor firing ant curing tea."—A communication.— Dated \3th June, 1365, 

The patenice claims, First, firing and curing tea by bringing it in contact 
with steam-heated surfaces. Secondly, constructing apparatus for firing or 
enring tea, consisting of a long steam-jacketted trough, into one end of which 
the tea is introduced, and along which itis caused to travel by means of a series 
of revolving screw blades mounted upon a shaft running along the trough, or by 
other known means, as described. 

1599. J. A. MILLINGTON, Maidstone, and A, ALLINOTT, Loose, “ Machinery em- 
ployed in and for the manufacture of paper.”—Dated \3th June, 1865. 

This invention cannot be described without reference to the drawings. 

1608. C. J. COLLINS, Upper Thames-street, London, “ Artificial fuel.” —Dated 
13th June, 1865. 

The patentee proposes to take about 20 Ib. of damaged or other grain ground 
into meal, about 30 gallons of water, also a compound of resin, pitch, or tar, 
about 34 Ib.; and alum about 24 lb., to be treated in the following manner: — 
The meal is to be boiled in water into a stiff paste separately ; the alum and 
resin, pitch, or tar are then to be added, mixed,and boiled, then incorporated 
into coal dust, next compressed by any suitable machinery, then dried in a kiln 
or drying room, 

1609. T. ROUTLEDGE, Ford, near Sunderland, and W. H. Rie HARDSON, Spring- 
well, Jarrow-on-Tyne, * Improvements in the manufacture of paper and 
paper stock, and in the utilisation of certain waste products resulting there- 
trom ??-— Dated \3th June, 1865, 

This invention consists, First, in treating Esparto or Alfa straw, and other 
fibrous substances or rags, in the boiling process with leys obtained from the 
lixiviation with water of biack balls, as usually manufactured in alkali works, 
er specifically made for the purpose. Secondly, in pressing by hydraulic pres- 
sure, or otherwise, the fibrous materials after being boiled and drained, or sub- 
jvc ing them to the action of a centrifugal hydro-extractor, or of india-rubber, 
vuleanite, or other suitable rollers, so as to press out and save the whole, or as 
much as possible, of the alkaline and extractive matter, and also flatten and 
epen the fibres and free them from extraneous matter ready for conversion into 
stock or for bleaching. Thirdly, in boiling down the liquer obtained by the 
above process of pressing, either alore or together with the spent leys or waste 
liquors obtained from the first process, or spent leys or waste liquors produced 
in the ordinary manner, and incinerating the mass so p 3 th 
mass may be lixiviated in the usual way, and the liquors so obtained may be 








used alone or mixed with the leys at present employed for treating esparto or 
other fibrous material or rags. Fourthly, in adding coal, coal tar, pitch, or 





other suitable substance, to the pasty mass, either alone or with any of the 
substances hitherto used, or which are capable of Leing employed in the ball- 
ing process of the alkali works. Fifthly, 





in adding to the leys or liquors so . 





odtained, or to the product obtained by boiling them down, either caustic or 
hydrate of baryta, carbonate or bicarbonate of baryta, or any suitable salt of 
baryta, and applying the solution thereby purified for boiling esparto straw, or 
other vegetable fibrous substances or rags. Sixthly, in using the pasty mass 
resulting from boiling down the said waste liquors for preventing incrustation 
in steam boilers. Seventhly, in using an aqueous solution of chlorine gas in 
lien of a solution of bleaching powder, or in using a solution of chlorine in water 
containing magnesia, alumina, soda, or potash, for bleaching esparto and other 
fibrous substances or rags, and, if desirable, increasing the energy of the bleach- 
ing agent by the addition of sulphuric, muriatic, oxalic, tartaric, or acetic acids, 
or any one or all of them. 

1605. F A. LAURENT and J, CASTHELAZ, Paris, “* Manufacture of phthalic acid 

and chloroxrynaphthalic acid” — Dated 13th June, 1865. 

In order to produce simultaneously phthalic acid and chloroxynaphthalic 
acid the inventors proceed as follows:—They treat naphthaline with hydro- 
chloric acid and alkaline or earthy chlorates, shaking them together when cold. 
Naphthaline thus treated becomes converted into a mixture consisting, 
principally, of bichloride of naphthaline, and bichloride of chloronaphthaline. 
The mixture of thesg two bichlorides, either purified or not, is oxidised by 
means of nitric acid and heat. The inventors work, by preference, with a 
“baine marie.” In this manner a mixture is obtained consisting of phthalic 
acid, of chloride of chloroxynaphthyle, accompanied with a residue. By treat- 
ing with boiling water the phthalic acid is separated, and it crystallises on 
cooling. The remainder, when treated by alkalies or the salts formed by them 
with weak acids, gives a solution of a salt of chloroxynaphthalic acid. This 
solution treated with a mineral acid gives chloroxynaphthalic acid, still, 
however, in an impure state; to purify it it is dissolved in water in the presence 
of a base, or of a salt which seizes on the impurities and holds them in an 
in-oluble form, They also dye and print fabrics, fibres, or yarns and paper. 
with chloroxynaphthalie acid. ‘The phthalic acid the inventors employ for the 
manufacture of benzoic acid, in the manner described in the provisional specifi- 
i 1 former patent granted to them the 30th January, 1865 (No. 263).— 
vd with, 

SAMONT, Vew York, U.S., 























“ Desiccating eggs.”"—Dated \G6th June, 


The nature of this invention ccnsists, First, in an improved method of desic- 
eating eggs by rapidly drying the substance of the egg in very thin ceats or 
layers upon their metallic plates; Secondly, in imparting a rots iry motion to 
the metal'ic plates on which the egg is to be dried, in order to secure an even 
and uniform coat ng of the fresh egy thereon; and, Thirdly, in dipping the 
metallic plates into the fresh egg a secoml time after the first coating has 
hardened thereon, and repeating the operation until the successive layers of 
eggy substance thus collected and dried upon the plates acquires a tendency to 
break and peel off in scales. 

1634. W. DeLTouR, New York, “ Preparation of vegetable fibre for the 
manufacture of paper.” — Dated ith June, 1865. 

This invention consists in preparing a caust'c alkaline solution as hereafter 
named, and then boiling the vegetable fibre in the same for removing the 
silica, gums, and other foreign matter from the fibre. The caustic alkaline 
solution (which is to be made of about four degrees of strength by the ordinary 
alkalimeter, or soap boiler’s glass) is prepared in a vessel provided with steam 
pipes in the bottom, perforated so that the escape of steam will agitate and 
heat the mass. The inventor introduces in the vessel water with about equal 
proportions of soda ash and quicklime, and heats the same with the steam, 
The proportion of water must be determined by experience, according to the 
quality or condition of the soda ash and quicklime. The first egg thus pro- 
duced is drawn off through a gate into a receptacle, and more water is added 
from time to time until the caustic alkali is taken up. The vegetable fibre is 
placed in a tank or vessel upon a perforated bottom, beneath which are steam 
pipes. The inventor prefers that the said vegetable material should pre- 
viously be passed through a pair of rollers to break up any hard or knotty 
portions, so that the fibre will be more uniformly acted upon when exposed to 
a boiling operation in the alkaline solution prey as aforesaid. He prefers 
that the perforated bottom of the boiling or heating vessel be made in sections, 
so that it may be removed easily fur cleaning out the said tank or vessel.— Vet 
— with, 

1638. PAYNE, Battersea, 
5nd 1465. 

The vil obtained by pressing cotton seed is now usually purified by a pro- 
cess «lescribed in the specification of a patent granted to J. Walken, dated 2nd 
November, 1852 (No. 14,338). This process consists in treating it with a 
small proportion of soda, which makes an imperfect soap, and in settling car- 
ries down the colouring matter with it. According to this invention the 
patentee purifies the oil as effectually and more economically by treating it 
with lime in place of with soca. The lime soap settles and carrics down 
the colour, leaving the oil in a purified state, 


1647. J. H. JOHNSON, 
treatment and preservation of the hair. 
June, 1855. 

This invention relates to two preparations of oils to be used in the treatment 
and preservation of the hair. One of these preparations the inventor calls 
the “ preparatory oil,” the latter being applied to the hair after the former has 
been used. The first-mentioned oil consists of an admixture of thirty parts by 
weight of castor oil, thirty parts by weight of olive oil, 1°05 parts by weizht of 
bergamot oil, 1°05 parts by wei ght of oil of citron, As the last-mentioned in- 
gredient is intended solely to perfume the mixture it may be replaced by any 
other essential oil. The proportions above given may be varied to a slight 
extent, ifdesired. The second, or preservative oil, is composed of thirty parts by 
weight of absolute alcohol, in which there have been dissolved about °106 parts 
by weight of powdered grains of Levan: (yraine de Levant), or even a less PP 
portionate quantity; and in order to reduce the strength of the alcohol, 
that it shall net injure the skin when applied to the hair, and to complete the 
composition, fifteen parts by weight of castor oil, and fifteen parts by weight 
of rectified alcohol, are added. 
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Surrey, ** Purifying cotton seed oil."—Dated Vith 


Lincoln’ s-inn-fields, 


London, * Preparations Jor the 
A communtcation,— Dated 19th 


Class 9.-ELECTRICITY. 


Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, de. 
1628. M. HENRY, Fleet-street, London, * Apparatus for effectiny and recording 
telegraphic communications.” —A communication.— Dated \6th June, 1865. 
This invention has for one of its objects the communication of intelligence by 
representing upon, or by means of, movable plain or coloured diaphragms or 
other surfaces, characters, signs, or signals similar to those used in electro- 
telegraphy, for representing letters or other characters, and especially characters 
representing time currents, as usually adopted, in which an alphabet or code of 
signals is composed by various combinations of dots and lines, These may be 
produced by representing them on movable surfaces, or by movable surfaces or 
appliances producing forms or shapes resembling or representing dots and 
lines. 















Class 10.—MISCELLANEOUS, 
Including all Specifications not found under the preceding heads. 


1549. R. A. BROOMAN, Fleet-strect, London, * Construction of reservoirs for con- 
taining and storing petroleum and other oils.”—A communication.— Dated 
6th June, 1865. 

This invention cannot be described without reference to the drawings. 

1555. V. DUTERNE, Paris, ** Metallic stuffing boxr.”—Dated 7th June, 1865. 

This invention cannot be described without reference to the drawings, 

1556. F. FOSTER, J/igh-street, Whitechapel, London, * Oil and other liquid 
Seeders.” —Dated 7th June, 1865. 

This invention consists in constructing the feeders with a hemispherical top, 
bottom, side, or end, In the interior of this hemispherical portion the inventor 
fits a hollow clastic hemisphere of india-rubber, gutta-percha, or of a suitable 
flexible impervious fabric. The non-fiexible and the flexible hemispheres are 
firmly united at their greatest circumferences. In the upper part or highest 
centre of the non-flexible hemisphere he fits a tube, one end of which projects 
outwards beyond the vessel, and is screwed so as to receive a cover or top; the 
other end of this tube is in the interior of the feeder, and is provided with a 
shoulder or flange made in two pieces; between these pieces is secured, so as to 
make a perfectly tight joint, the higher or upper part of the flexible hemisphere 
which is hcre cut away for that purpose. Against this flange also presses one 
end of a spiral spring,the other end being attached to that part of the feeder 
opposite where the tube enters. The top or cover on the tube before mentioned 
being removed, the feeder may be filled with the liquid to be used and the top 
replaced. The tube with its cover acts as a plunger, and upon pressure being 
applied to the plunger the flexible hemisphere will be partially collapsed, and 
the liquid driven through the discharge orifice with a force varying with the 
pressure employed. 
by the spiral spring.—Not proceeded with. 

1558. T. SMITH, Birmingham, * Manufacture of axes, adzes, picks, and other 
like tools having a hole or eve forme d in them for receiving a handle.”— Dated 
ith June, 1965, 

For the purpose of avoiding elaboration the patentee confines his deseription 
to the manufacture of axes, as being more commonly used and understood, 
For the purpose of manufacturing an axe he takes a bar of iron or steel, rolled, 
hammered, or otherwise reduced to the size required, and he heats the end 
suflictently hot and places it edge way between a top and bottom closing die, 
operated on by an ordinary stamp or other equivalent means; or one part or 
half the desired die may be formed or attached to the under side of the stamp 
hammer, and by these means he purposes displacing the metal radially into the 
volume of the end of the bar under operation, so as to form a solid eye or hole 
for receiving the handle in the finished axe, the small portion left between the 
mecting of the dies being removed by any suitable convenient means, such as 
an ordinary fly-press or punch. He next brings the end of the bar under the 
operation of shears or clippers, or other means for removing the eye part, 
operated on with sufficient metal to form an axe from the bar in case of stecl 
heir cd; but, in case of the bar being of iron, the part so removed may be 
of such # size as tu require steel to be applicd to either end of the piece to form 














the edge and pole of the finished axe, and thus he continues to reheat, punch, 
and divide, until he works up the bar. The parts so divided he designates 
moulds or blanks, and, as before stated, in case of the material used being iron 
he proceeds to weld on or insert steel for the edges, as well as for the pole 
when so desired, spreading out the blade part during the process of welding by a 
tilt hammer, stamp, or other convenient means, so as to more nearly assume 
the finished form of the axe. He next reheats and inserts a mandril, and lays 
the blank so treated on or between dies (which forms the’ most important 
feature of this invention), and, by preference, he connects or forms the upper 
die with the face of the hammer, he purposes using in its reduction, which may 
be a common stamp worked by steam, water, or other convenient power, pre- 
ferring to have sufficient weight or force that, by three or four quickly repeated 
blows, the said mould under operation will be struck in and made to assume the 
full volume of the dies, all superfluous metal being driven out around the meet- 
ing of the dies, forming a fin around the axe, which being removed by clipping 
or other convenient means, and the mandrils driven out from the eye, leaves 
the axe in a comparatively finished state, and ready “for tempering and slightly 
grinding or finishing. From this it will be seen that complete uniformity of 
shape and strength is secured in any quantity that has to be made with the 
same dies and tpols, thus obtaining the great desideratum first, not only of 
making an axe with a solid eye and symmetrical in shape at a comparative 
trifling cost of time or labour, but what is much more important, the making of 
such and other like tools of solid steel of a superior kind to that ordinarily used 
or acquired by the old process of manufacture. 

1566. J. DRAPER, De Beauvoir-road, Kingsland, “ Sewing machines."—Datid 

8th’ June, 1865. 

This invention consists in the use or employment of & Movable lever, tongue, 
wedge, roller, ball, or other equivalent device, in connection with a tixed 
inclined plane or surface so placed that the driving strap or band runs between 
the two. So long as the drivi: trap or band travels in the right direetion, it 
runs perfectly free. but the instant an attempt is made to drive the strap in the 
wrong direction (whether by accident or otherwise), it becomes wedged or 
jammed fast by the action of the movable lever, tongue, wedge, roller, ball, or 
other equivalent device, against the fixed inclined plane or surface, and thus the 
possibility of turning the machine in the wrong direction is entirely obviated — 
Not proceeded with, 


1570. H. B. Fox, Orton, Cheshire, 
Dated 9th June, 1865. 
The patentee constructs the necks of bottles, tins, drums, and other vessels 
or packages mae of glass, metal, or other material with a screw threat on 
their outer surfaces. Over and on each of the screw threads he forces, twists, 

















“Construction of the necks of bottles, &e."— 


or places a metal or other cap lined with cork or other clastic substance or 
substances, 
1671. W. W. HULSE, Manchester, “ Machinery or tools for cutting metals, &e."— 


Dated 9th June, 1865. 

This invention cannot be deseribed without reference to the drawings. 

1573. W. E. GEDGE, Wellington-street, Strand, London, “ Penetrating or im- 
preqnating woods with various substances.”—A communication. Dated 9th 
June, 1865, 

This invention consists in causing the penetration of woods by absorption in 
the passage from heat to cold. This improved process is based on a principle of 
nature, namely, that porous bodies in condensing by cold, after having been 
greatly dilated by heat, of themselves absorb the liquid in which they are 
plunged.— Not proceeded with, 

1578. G. E. MEEK, Crane-court, Fleet-street, London, 
Curtain-road, Shoreditch, London, 

¢."— Dated 9th June, We, 

This invention has for its object improvements latches, ¢ 
similar fastenings, suitable for securing doors, windows, drawer-, and applic 
generally to cabinet furniture in which doors or drawers are used, wh 
such fastenings are rendered more efficient, simple, and compact Chan heretofore, 
and are less liable to get out of order than the usual fastenins sof thisel ; 
In constructing spring locks according to this invention i vied for Jarge 
doors the patentees enclose the boit its If within a cylindric al case, and insert 
into such case a helical spring for forcing the bolt o+ To the inner ent of 
the bolt they attach a Jong stem or hande, which passes thr 
freely in the rear end of the cylindrical bolt case. This stem or handle is 








and W. HW. Howes, 


 Fastenings Jor doors, windows, drawers, 


in bolts, locks, 












oh amd slides 










hed and passes through a fixed staple, into which one or ott of the 
es is engaged, thereby securing or locking the bolt, for the time being, in 
"c, 
A. H. GrumMore, Bursledon, Hants, Apparatus to be applied to doors and 
winders for the purpose of supporting or maintaining them in any required 
position when open and securing them when shut.” — Dated Lath June, V5, 


This invention consists in the employment of a weighted or spring rod, the 
end of which, in the case of a door, is made to bear against the ground so as to 
create sufficient friction to prevent the door from shutting accidentally when 
required to remain open. ‘To this end a pendent roi is inserted in a vertical 
hole made in one of the styles of the door, and is provided at its lower end with 
a weichted foot, which is drawn down or forced or held down on the H 
the force of one or more metallic or rubber springs. The rod is suspended by a 
chain or chains, or cords attached to its upper end, from a cylinder or roller 
connected with the handle of the door, so that, by turning the handle as when 
opening the door, the rod will be lifted up and the weighted foot will be raised 
from the ground. The friction thus being taken off the ground the 
be opened or closed without difficulty, but when the handle is released the 
weighted foot will press on the ground and hold the door in the position 
required. As a modification of the above the suspending chain may be passed 
over a pulley and then attached to the door handle, which may be placed on 
the middle or other style and worked in the manner just described.— Vot 
proceeded with, 

1582. R. A. BROOMAN, Fleet-street, London, 
other ware.” — A communication,— Dated With June, 

The object of this invention is to construct kilns in which the firing of 
porcelain and other ware is performed in a much shorter time than heretofore, 
and in a more perfect manner. The inventor constructs within the lower 
circumference of the kiln an annular fire-place, and he builds in the centre of 
the kiln a second fire-place in the form of a column, divided off from the kiln. 
These two fire-places are charged with fucl, and the seggars or ceramic 
products are placed in the annular space between them ; lateral passages are 
formed from the fire-places to this space to allow contact of the flame and 
products of combustion with the seggars. The charging of the fuel and the 
seggars or ceramic products is performed through a door at the side of the kiln. 
When the central fire-place is ch 1 he closes it by a plate to cause the heat 
to escape only by the lateral pz After the charging of the fire-places 
and the arranging of the ceramic products the side door is luted. Below the 
kiln is a circular chamber, inte which the attendant can descend by steps to 
get at the fire-pleces. This chamber is provided with doors to regulate the 
communication of the external air with the interior of the kiln, Sight holes 
fer allowing the progress of the operation to be watched are fitted in’ the 
ordinary manner, and the passage of air necessary for combustion is regulated 
by doors or dampers. The kiln is divided horizontally above the fire 1ces as 
described, the partition being provided with openings for the passage of the 
flame; in the space above this partition he places products which are to 
receive a first degree of firing. 

1584. J. GLAZEBROOK, M. N. and BR, R. MILLS, Asiiton-under-Lyne, “ S 
machines.” — Dated 12th June, 1865. 

This invention consists in working the shuttle of sewing macbines for pro- 
ducing what is commonly called the back stitch by means of a crank working 
in the segmental or elliptical slot of a lever connected by a link or otherwise to 
the shuttle bar; or the segmental or elliptical slot may be made in a bracket 
fixed to the shuttle bar, thus dispensing with the lever link or other connecting 
pieces, the said segmental or elliptical slot p:oducing the requisite dwell in the 
motion of the shuttle bar. Another part of the invention consists in working 
the needle bar by a crank acting in the curved slot of a lever jointed to the 
needle bar; or the needle may be connected to the lever itself, and the ordinary 
needle bar may then be dispensed with. The crank pin working in the curved 
slot produces the requisite motions for raising and lowering the needle, and tor 
giving the requisite dwells, Another part of the invention consists in working 
the feed motion by means of a double tappet acting on a lever swivelling on a 
double joint, and connected by springs to the feeding baror cloth mover, which 
works in a slot on the top of the shuttle box, the slot being placed at right 
angles to the shuttle race ; the double tappet imparts to the lever the four portions 
requisite to move the feeding bar or cloth mover to and fro and up and down. 
Not proceeded with, 

1587. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Method 
of and machinery for cutting and excavating rock Jor railway tunnels, &c."— 

A communication.— Dated \2th June, 1865. 
The object of this invention is the formation of tunnels and other like excava- 
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| tions in rock without the employment of gunpowder or other caplosive materials, 


The plunger tube will be returned to its original position 


and the invention consist= of boring machinery arranged to cut annular grooves 

or recesses in the rock, combined with the means for splitting off the isolated 

portions of the rock remaining between the annular grooves or recesses formed 

by the boring tools. The mo ive power employed to actuate the machinery is 

compressed air.— Not proceeded with, 

1588. G. BONELLI 
12th June, 1865, 

The patentee claims the application of pictures of small or even microscopic 
size to simple or stereoscopic phenakistoscopes by the employment of as many 
lenses as there are pictures and images on the disc, as described, 

1589, G. SPEIGHT, Collingtrood-street, City-road, London, * Machine for curling 
or curving collars and cuffs.”— Dated 12th June, 1665. 

In preparing collars and cutis for the market it is usual to im part to them a 
curl or curve to adapt them for wear. This invention has for its objec 
proved machine for this purpose. The machine consists of a roller or cy! 
which may be either fixed or movable, and round it a band is wound spiral!) 
once, twice, or oftener. ‘This band is caused to work or move on the roles, 
is driven by pulleys or other means. The collar or cuff is inserted betwe 
band and the roller, and is carried round the roller by the band, and delivered 
from between the band and roller duly curved or curled, The roveris made 
hollow, and is heated by any convenient means.— Not proceeded with. 


Paris, “ Obtaining or producing optical illusions,”— Dated 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent ). 

SATISFACTORY OPENING OF 1866: The Rate of Discount Complained 
of: Encouraging Growth of Trade shown in Revenue Returns: 
Excellent Feeling on ’Change: Large Specification for Ship 
Plates: Good Demand for Sheets and Wire, with Tin Plates— 
Tue Lasour Dirricutty: Satesfactory Settlement — Pics: 
Makers Firm: Small Supply—Coau: Great Inquiry—Harp- 
WARE TRADES : Active: uction in Tinned Hollow-ware—BoarD 
oF TRADE RETURNS FOR NOVEMBER: Large Increase in the 
Exports: Metals Specified: Markets Named. 


THE year is opening without much cause for discouragement in 
the iron trade. Complaints are made that money should be 8 per 
cent., and fears are entertained that a continuance of such a rate 
of discount may lead to the checking of transactions ; but these 
apprehensions are more than counteobeiensed by the recent rapid 
growth of trade, the consequent very favourable revenue returns, 
with the anticipated surplus in the hands of the Chancellor of the 
Exchequer, and the continued solvent condition of our customers 
in America. Notwithstanding, therefore, that the orders that 
have been received at the works since last week have beén only 
few, still, on Change in Birmingham yesterday (Thursday), there 
was an excellent feeling, and prices of all commodities were firm. 
Some good orders for finished iron are coming out, and yesterday 
a specification of considerable value was upon the market for 
‘lates for shipbuilding purposes, a description for which orders 
ave for a long time been short in South Staffordshire. Sheets, 
too, keep in good demand, with also wire rods for telegraphic and 
fencing purposes. For this last, and for some descriptions of very 
thin sheets, exporters to America in Birmingham are prepared to 
receive large quantities weekly for a long time to come ; but their 
wants cannot be met. The same remark applies to the trade here 
in tin-plates, whatever may be the condition of South Wales 
houses in the same department. Tolerably satisfactory orders are 
also being received with fair regularity from India and C Yhina, 

The puddlers in the employ of Messrs. Murcott, Wright, and 
Co, (late Jones and Murcott), of the Lanesfield Ironworks, and 
those also employed in the one works, in the same locality, of 
Mr. Rose, have not acted upon their ‘“‘ notice.” The tactics which 
we stated last week as probable wore adopted by Messrs. Murcott 
and Wright, and they would seem to have had the desired effect. 
Although it is somewhat difficult to get puddled bars in the 
present state of the trade, yet for the purposes for which this firm 
require them the makers have pee | supplied a few boatloads. 
At the same time Messrs. Murcott and Wright removed a difficulty 
in the works which they had reason to believe to some extent 
influenced the men when they notified the intention which they 
have wisely refrained from carrying out. 

Pig makers hold their ground with much firmness, and the 
quantity on the market is unusually small. Only the poorer 
qualities are offered by the Wigan agents. Middlesbro’, No. 3, 
are 72s. ; Parkfield are 60s, ; Ward and Addenbrooke are each 80s., 
and hydrates are 90s. 

There is a great demand for. coal. : 

Now that the holidays are over, a fair amount of activity rules at 
most of the hardware manufactories of this district. .In Birming- 
ham and Wolverhampton trade is generally steady. Messrs. 
T. and C. Clark, of the Shakspeare Works in the last-named town, 
have announced a reduction of 5 per cent. on tinned hollow-ware. 
The wood screw makers throughout the West Midlands have also 
signified their intention to advance prices 35 per cent. _ i 

The exports of British manufactures and produce again show, in 
the accounts for November, a great increase in value upon those of 
the corresponding month of the two preceding years, with the 
single exception of September, in which the value considerably ex- 
ceeded seventeen millions, being upwards of a million in excess of 
any month of the last three years. The value of the exports of 
November reached £15,567,742, against £12,065,213 in the 
corresponding month of last year, and £12,758,323 in that 
of 1863. This great increase was participated in by nearly 
all of the principal trades articles, the only exceptions being 
beer, coal, copper, and machinery. Steam engines show a 
decline from £168,279 to £127,999, extending to the exports to 
every country — Australia and Brazil; and other kinds of 
machinery from £337,091 to £281,425, extending to every country 
except Belgium, Holland, and Australia. Heavy hardwares 
advanced from £41,381 to £52,127, extending to every country ex- 
cept Holland, India, Australia, South Africa, and Canada ; and 
light hardwares from £292,178 to £324,195, the increase in respect 
of these occurring in the exports to France, Holland, Spain, 
Australia, Canada, the United States, Brazil, and the Argentine 
Confederation. Fire-arms rose from £18,164 to £29,704; and 
cutlery shows an advance from £32,751 to £42,455, confined to the 








exports to South Africa, Canada, and the United States. The 
following is the table :— 
Month of November, 
1863. 1864, 1865. 

Pig and puddiediron.. .. .. £101,975 .. £116,783 .. £139,568 
Rar, angle, bolt, and rod .. .. 223,825 .. 160,878 .. 229,943 
Railway tron oe 08 ce ee 247,494 210,301 ° 317,696 
Tron wire .2 «+ «+ «2 « 26,903 36,567 .. 44,698 
o» Castings 2. os oe o« 51,565 .. 46,586 .. 76,587 

” a and boller } 149,031 .. 142,034... 168,209 

» Wrought .. «cs co eo 162,435 .. 211,596 .. 209,282 
ao @& © ec ee ¢ oe 2,289 .. S87 .. 1,240 
Steel, unwrought oe +e 102,595 .. 56,242 2. 93,549 
Total .. .. 1,060,112 .. 981,874 .. 1,280,772 
Copper,unwrought .. «+ «« 64,412 .. 50,639 .. 52,749 
» wrought and yellow } 939,169 .. 351,768.» 173,996 

o of other sorts eo ce 7,239 4. 26,076 5,937 
Brass «co cc ce ce co oe 25,591 .. 18,024 .. 23,864 
Total .s oe 336,411 .. 446,507 .. 255,546 

Tend «ce cc ce ce ce co 66,804 43,013 .. 57,332 
Lead ore «6 oe oe oe oe 11,606 .. 10,722 .. 15,314 
Tin, unwrought .. .. «2 «- 32,527 .. 26,960 .. 33,021 
Tin plates .. se os oe 105,855 .. 76,902 .. ,112,418 
Zinc or spélter .. .. oe oe 9,837 .. 8,141 .. 7,026 


THE increase in the exports of pig and puddled iron was to Hol- 
land and the United States only, and the decrease was to France, 
Prussia, and other countries. In bar, angle, bolt, and rod iron the 
increase applied to the Hanse Towns, Holland, France, the United 
States, British India, Australia, and other countries, and the 
decrease was to Sardinia, Naples, Sicily, Turkey, and British 
North America. The increase in railroad iron was to Russia, 
Sweden, Prussia, France, the United States, Cuba, British North 
America, British India, Australia, and other countries, and the 
decrease applied to Spain, the Canaries, Brazil, and Chili. France, 
the United States, Brazil, British India, and Australia took in- 
creased quantities of iron castings, the exports to Russia 
alone showing a decrease. Iron hoops, sheets, and boiler 
plates were sent in large supplies to Russia, Prussia, the Hanse 
Towns, France, the United States, British North America, 
British India, and Australia; but there was a decrease to Holland, 
Spain, the Canaries, and other countries. The increase in wrought 
iron was to Prussia, the Hanse Towns, Holland, France, the United 
States, British North America, South Africa, and Australia; while 
the decrease was to Russia, Spain, the Canaries, British India, 
and other countries. In unwrought steel the increase was to the 
United States and other countries, and the decrease to France 
only ; but the increase in unwrought copper was to that country, 
a the decrease to Holland, Belgium, Tpritish India, and other 
countries. The increase in wrought copper was to the Hanse 
Towns, Holland, France, Sardinia, and the United States, and the 
decrease to Turkey, Egypt, British India, and other countries, The 





increase in lead was to Russia, the United States, British India, 
Australia, and other countries, and the decrease to France and 
China only. In wrought tin the increase was to France and other 
countries, and the decrease to Russia and Turkey. In tin plates 
the increase was to the United States and British North America, 
while the decrease applied to France, Australia, and other countries. 
The United States still continues to be our largest customer. 

The import accounts show an increased supply in most articles. 
In anticipation of the blockade the supplies of copper from Chili 
increased to an enormous extent, the total supply on that material, 
including ore and regulus, reaching 1,659 tons, against 1,075 in 
the corresponding month of last year. The following is the metal 


table :— 

1865. 1864. 

Tons. Tous. 
DS ss se o 0c ce GHBB oe ce co oe os 4,102 
Lead .e ce oe . 3,082 2. ce ce oe os 1,670 
Zine sc cc co co co co SBE we co co co co 2,087 
Tin oe 68 08 06 08 of 566 4g oe oe oe oe 528 
Steel oo 08 ec ee GIS .e cc co co oo 1,237 


Elsewhere will be found some interesting remarks on the iron- 
making machinery of South Staffordshire. 











(From our own Correspondent. ) 

THE Iron TRADE: The Holidays Over : The Preliminary Meeting 
of Makers : Prices to Remain the Same ; Buyers Giving out Orders 
More Freely : The American Import Tariff : The Chilian Diffi- 
culty: The Austrian Treaty: Pig Iron Firm — TiN PLATES: 
Advance of 18. per Box, and a Further Rise Expected—Tue Coan 
TRADE : Business Brisk in Steam : Lower Prices for House Coal 

New ASSOCIATE OF THE INSTITUTE OF CIVIL ENGINEERS 
LLANELLY HARBOUR IMPROVEMENT—PRESENTATION AT BRITON 
Ferry IRONWORKS — REPORTED STOPPAGE OF THE GOLYNOS 
Works—TuHe Discovery or H#matite IRonN ORE IN PEmM- 
BROKESHIRE—CWMBRAN FuRNACES : Expected Sale to the Patent 
Nut and Bolt Company (Limited )—Tue GeTHin CoLuiery Ex- 
PLOSION : Inquest Further Adjourned, 

THE ironworks and the collieries of South Wales are now in brisk 

operation, and the hands are pretty fully employed, aie settled 

down to work after their Christmas holidays. During the holidays 
the masters embraced the opportunity of repairing and cleaning 
up the machinery and putting things all right, so that the works 
have begun with fresh vigour. The result of the Preliminary 

Meeting of ironmasters has had a favourable effect on the trade, 

and orders are coming in freely from buyers who hitherto have 

held them back, not being certain what course events would take. 

The decision not to interfere with present quotations has given 

general satisfaction, and there is every prospect of makers being 

well off for specifications for some time to come, and the future 
looks cheering. The demand from America has improved, and 
there is an anxiety manifested to have orders on account of the 

United States executed with despatch, the fear of a higher import 

tariff still haunting buyers for those markets. As stated in last 

week’sfreport the Chilian difficulty has affected the exports to that 
country, but according to the last advices it will not to the extent 
anticipated, inasmuch as only six of the Chilian ports are 
blockaded, while there are fifty-four open, one of which is only 
forty miles from Valparaiso, to which a good road is being made, 
so that the trade with South America will be carried on with its 
usual activity. The commercial treaty with Austria will no doubt 
benefit certain branches of the iron trade, but South Wales is not 
expected to reap much of the benefit. The Continental demand 
on the whole is decidedly good, and the advices from the Eastern 
markets show a healthy tone. Pig iron sellers are remarkably 
firm as regards prices, and not a contract can be placed under the 
full list quotations. 

Tin plates have advanced one shilling per box, and the large 
buyers in Liverpool and Manchester have been making so many 


inquiries of late that there is every probability of a rise being | 


decided on at the Quarterly Meeting this week. 

The steam coal collieries are in full work, and orders, which are 
somewhat numerous, are being executed with expedition. The 
mail packet companies are taking about the usual quantity of 
steam, and the Birkenhead trade is increasing in importance. 
There is not much vitality shown in the house-coal trade, and in 
some instances lower prices have been accepted, owing mainly to 
the comparatively mild weather. 

Mr. Conyers Kirby, the able town surveyor of Newport, has 
been elected an Associate of the Institution of Civil Engineers of 
London. 

The Commissioners of Llanelly Harbour are taking active steps 
in its improvement, having negociated a loan of £50,000 for carry- 
ing out important dock works. The depth of water at Llanell 
is several feet more than at Swansea, and the increased dock 
accommodation will add greatly to the trade of the district. 

A presentation of a gold watch and chain has been made by the 
employés to Mr. Evan Roberts, mechanical engineer at the Briton- 
ferry Ironworks. Several complimentary addresses were made 
at the ceremony of presentation, and Mr. Roberts acknowledged 
the gift in an appropriate speech. The watch bore the following 
inscription :—‘* Presented by the workmen of the Briton-ferry Iron- 
works to Mr. Evan Roberts, mechanical engineer, as a token of 
their esteem and respect.” 

It is reported that the Gelynos Ironworks, near Pontypool, are 
about to be stopped. There are, two furnaces in blast, and a large 
number of hands are employed. The object of the proprietors 
taking to the works some three years since was, it is stated, to prove 
the value of their Northamptonshire iron ore, and that the 
amma of that object is the cause of the stoppage of the 
works. 

Respecting the discovery of hematite iron ore at Saundersfoot, 
Pembrokeshire, of which it is said there is a large deposit, it has 
been determined by assay that the percentage of iron is 50 per 
cent., or from 20 to 30 per cent. less than given by the Cumberland 
ore. The same quantity of iron, as given by assay, is not, how- 
ever, obtained from the same ore in the furnace, the difference 
es varying from 1 per cent. to 4 or 5 per cent., much 
depending upon the quality of the iron it is designed to produce. 
It may not be uninteresting to know that more than half the iron 
ore smelted in the Welsh mining districts is hematite, brought from 
Cumberland, Cornwall, Northampton, Spain, and different parts of 
Europe, as the native clayband ore of Wales gives a very hard and 
strong iron of a ‘‘ cold-short ” description ; that it has a tendency 
to break if hammered when cold. Now hematite iron is usually 
‘*red-short,” or liable to break when hammered at a red heat ; 
hence the mixture of this ore with the argillaceous ironstone of 
Wales gives a tough hard iron, suitable for work in which great 
strength is required. The carriage of ore from distant places to 
the Welsh iron districts is necessarily very expensive ; hence the 
great advantage to the Welsh millowners of possessing a large 
supply close at hand. The ironmasters have numerous offers of 
hematite and other deposits from new districts, but on inquiry 
such ores are generally found to be small in quantity or worthless, 
or the owners are not in a position to ship large contracts at such 

rices as to compete with the older districts. Whether Saunders- 
oot belongs to this category, or whether it has a brighter fate, 
remains to be seen; but an upheaval of the old red sandstone 
seems to have simply raised a narrow ridge of mountain limestone, 
and in this ridge, of limited extent, the hematite ore was found ; 
wherefore it is possible that nothing extraordinary in the shape of 
hematite ore, will alter the fortunes of Saundersfoot. At the 
present time the Welsh millowners feel the competition of the 
Cleveland district veryseverely, the latter being able to ship their 
pig, refinery, or finished. ron almost at the works, instead of in- 
curring the additional expense of railway carriage ; hence any 
discovery that will lessen the cost of Welsh iron will be of great 
importance to this district. 

Negociations are in progress for the purchase of the Cwmbran 





blast furnaces by the Patent Nut and Bolt Company (limited). 
The furnaces, two in number, for several years past have been 
carried on by Messrs. Roper and Co. The Patent Nut and Bolt 
Company have already the Cwmbran forge in their own hands, 
and by securing the furnaces as well they will then an 
admirable and a complete establishment at Cwmbran. The Cwm- 
bran pigs have always stood high in the market. 

The adjourned inquest on the bodies of the thirty-four killed by 
the recent colliery explosion at the Gethin pit, Merthyr, was to 
have been resumed on Wednesday, but it has been further ad- 
journed to Tuesday next, in order that Mr. Wales, Government 
inspector for the district, may be assisted by Mr. Brough, inspector 
for the south-western district. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


Tue Girascow Pic IrRoN MARKET—STATISTICS OF THE ScoTcH 
InoN TRADE DURING THE Past YEAR—THE New YzEAR HOLI- 
pays—THE GLascow InpusTRIAL EXHIBITION— LAUNCH OF 
THE HuntLty CasTLE— MEETING OF THE CARPET MANUFAC- 
TURERS OF ScOTLAND—NEW POLYTECHNIC INSTITUTION FOR 
GLASGOW — IMPROVEMENTS IN BURNTISLAND — THE REcoN- 
STRUCTION OF THE GLASGOW UNIVERSITY BUILDINGS—NUMBER 
OF VESSELS LAUNCHED ON THE CLYDE DURING THE Past 
YEAR, WITH THE VESSELS ON THE STOCKS, AND THE ORDERS 
oN Hanp—Horse-Power OF ENGINES SUPPLIED ON THE CLYDE 
DURING THE Past YEAR. 


Tue Glasgow pig iron market still continues strong, 65s. 6d. cash, 
is being paid to-day for warrants. No. 1, G.M.B., 64s. 9d.; No. 3, 
64s. ; Middlesbro’ warrants, 54s. 6d. cash. 

The average number of furnaces in blast during the past year 
has been 133, producing 1,164,000 tons. Miners have wrought 
comparatively steady, their average wages have been 4s. 6d. per 
day, being 6d. higher than last year. Shipments and railway 
deliveries exceed last year by 64,500 tons. 

There have been shipped coastwise 372,000 tons against 349,000 
tons in 1864, and 332,000 tons in 1863 ; do. foreign, 368,000 tons 
against 326,000 tons in 1864, and 290,000 tons in 1863; of which 
France has taken 82,500 tons against 75,000 tons in 1864, and 
63,000 tons in 1863 ; Germany and Holland, 146,000 tons against 
100,800 tons in 1864, and 116,000 tons in 1863; Russia, 3,500 tons 
against 7,800 tons in 1864, and 4,500 tons in 1863; Spain and 
Portugal, 12,700 tons against 12,600 tons in 1864, and 13,000 tons 
in 1863; Italy, 12,600 tons against 15,000 tons in 1864, and 17,000 
tons in 1863; United States, 60,700 tons against 66,700 tons in 
1864, and 45,000 tons in 1863; British America, 23,700 tons 
against 28,400 tons in 1864, and 24,500 tons in 1863 ; East Indies, 
China, Australia and Japan, 5,800 tons against 5,400 tons in 1864. 

It will be observed that Germany has been our best customer, 
having absorbed the total excess of foreign shipments, whilst 
Russia, Italy, United States, and British America, have all re- 
trograded. The foundries have consumed 310,000 tons, and the 
malleable ironworks, 221,500. 

Stocks have decreased 108,000 tons during the year, and amount 
to 652,000 tons, 279,000 tons being in the hands of makers, and 
373,000 tons in storekeepers’ yards. 

The annexed statistics and foregoing particulars prove that the 
prospects of the Scotch iron trade are very encouraging. 

The working classes of Scotland, more especially the operatives 
engaged at trades and manufactures, are this week spending their 
annual New Year holidays, consequently the workshops and fac- 
tories are all closed, and nothing doing ; and although a number of 
the engineers and others asked their men to commence work on 
Wednesday, the 3rd inst., it was evident from the small turn-out 
of workmen at these establishments, that little or no work would 
be done this week. 

The Industrial Exhibition in Glasgow was extensively patronised 
on Monday and Tuesday; notwithstanding the stormy weather the 
demand for admission was so great that the doors had frequently 
to be closed to prevent a complete block. Upwards of 14,000 
persons visited the halls during these two days. 

On Tuesday afternoon there was launched from the building- 
yard of Messrs. Charles Connell and Co., the Huntly Castle, a fine 
composite ship, of 630 tons register. She is owned by the Glasgow 
and Asiatic Shipping ene and is intended for the East India 
trade. This is the fifth vessel built by Messrs. Charles Connell and 
Co. for the same firm, and they are about to lay a sister ship down 
to the one just launched. 

Last week a meeting of the carpet manufacturers of Scotland 
was held in the Cobden Hotel, Glasgow, to consider the propriety 
of giving a rise of wages to their workers. Mr. Hugh Wilson, 
jun., was called to the chair, when there was read a petition from 
the Carpet Weavers’ Association of Scotland, asking }d. per yard 
of advance on the present prices paid for weaving fine carpets. "Mr. 
George McLaren moved that the advance asked be given, the same 
to take effect on and after the Ist March, 1866. Mr. Murdoch 
seconded the motion, which was unanimously to. This 
branch of Scottish industry is in a much healthier condition just 
now than it has been for a long time previous, owing, we believe, 
to the cessation of the American war, and the carpet manufacturers 
have now good prospects before them, and several | orders on 
hand for America. It is all but settled that a new Polytechnic 
Institution for Glasgow, after the model of the London Polytechnic, 
will take the place of the Industrial Exhibition in Argyll-street, at 
the end of the present month, when it closes. The promoters of 
this new undertaking are, they consider, justified onl encouraged 
to do so because of the great success which has attended the Glas- 
gow Working Men's Industrial Exhibition. The Glasgow Poly- 
technic is to be a permanent institution for the exhibition of 
mechanical models and drawings, works of art, our manufactures, 
natural history, \c., and where lectures can be given and scientific 
experiments shown. The promoters intend to acquire the premises 
now occupied by the exhibition, and carry out the scheme by means 
of a limited liability company. 

The little sea-port town of Burntisland is quite a different place 
now to what it was a dozen years ago. The railway and Sabour 
accommodation has wonderfully increased, while a complete system 
of drainage and sewerage, and an abundant supply of good water, 
lately introduced, have much improved the sanitary condition of 
the town. 

The railway company, coal masters, and others intend to apply 
to Parliament next session for leave to carry out an extensive 
scheme of harbour and railway accommodation. The Forth 
tubular bridge is now in progress at the harbour. The works of the 
new pier are advancing rapidly, and altogether these works have 
created a demand for labour which makes the place exceedingly 
busy and pape. 

A scheme for the reconstruction of the Glasgow University 
buildings has been for some time before the public, and consider- 
able progress has now been made towards its realisation. Several 
years, says the Glasgow Herald, have elapsed since the idea was 
first mooted. It was only last year, however, when a large sum 
was obtained from the Union Railway Company for the present 
college grounds, that the university authorities found themselves 
in a position to proceed in the matter. The proposed removal 
having been sanctioned by Act of Parliament, the splendid site of 
Gilmore-hill was obtained with considerable foresight ; the pur- 
chase of ground was not limited to the space actually required for 
the new college, the adjacent lands on the west and south were 
also acquired ; the senate thus obtained an excellent site for an 
hospital which they are bound to erect, and securing the right to 
control the progress of building in the neighbourhood of the future 
university. The next step was to obtain suitable plans, and in 
this the senate have been equally happy. From Mr. G. G. Scott, 


of London, were procured a set of designs every way worthy of 
the great object in view. These plans may now be seen in the 
fore hall of the university, and we feel satisfied that an inspection 
of them by our wealthy citizens will go far to stimulate that 
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liberality which is necessary to insure their execution. They 
place before the mind’s eye a building sufticient in extent to meet 
the wants of many future generations, and in a style of archi- 
tecture worthy at once of the magnificent site to be occupied and 
of the ancient renown of our university, it now rests with the 
community of Glasgow and the West of Scotland to say 
how this great design shall be carried out. The funds at 
the command of the senate, amounting, with the promised Go- 
vernment grant, to £138,900, are quite inadequate, and probably 
a further sum of £150,000 will be required to complete the scheme 
in the style worthy of the ancient university and the modern city. 
A sum oF £54,000 has been already subscribed by leading firms in 
the city, in sums varying from £500 to £1,000. In this list, 
however, there appear but a small proportion of the gentlemen 
who may be expected to subscribe towards such an object. We 
can have little doubt, therefore, that in a very short time the 
amount required, large as it is, will be fully made up, and another 
proof given to the world how well Glasgow understands the maxim 
‘Heaven help those that help themselves.” 

In last week’s ENGINEER we reviewed the great trade of Scotland 
during the past year, and noticed the good prospects of the present 
year. We now propose to give a summary of the vessels launched 
on the Clyde during the past year, and the orders on hand up to 
this date. 

Commencing at Rutherglen, and going down the south side of 
the river and coming up to the north side: Mr. T. 1b. Leath 
Rutherglen, has launched ten vessels with a tonnage of 19 6 tons, 
and has on hand four vessels with a tonnage of 1,100 tons, and 
Messrs. J. and G. Thomson have launched five vessels, with a 
tonnage of 8,790 tons, and have on hand nine vessels with a tonnage 
of 7,390 tons. 


The London and Glasgow Shipbuilding and Engineering 
Company have launched five vessels, with a tonnage of 4,278 tons, 


and have on hand nine vessels with « tonnage of %,380 tons. 
Messrs. R. Napier and Son, have launched six vessels with a 
tonnage of 14,985 tons, and have on hand four vessels, with a 
tonnage of 5,910 tons. Messrs. Hedderwick and Co. have launched 
fourteen vessels, with a tonnage of 4,220 tons and have on hand 
three vessels with a tonnage of 1,700 tons. 

Messrs. Randolph, Elder, and Co. have launched twelve vessels 
with a tonnage of 14,089 tons, and have on hand thirteen vessels 
with a tonnage of 12,400 tons, and two iron floating docks of 3,000 
tons weight, capable of lifting vessels of 5,000 tons burden. 
Messrs. W. Simmons and Co. have launched eight vessels, 2,330 
tons, and have on hand four vessels with a tonnage of 2,590 tons. 
Messrs. Henderson, Coulborn, and Co. have launched eleven 
vessels with a tonnage of 4,600 tons, and have on hand -five 
vessels with a tonnage of 2,600 tons. Messrs. Blackwood and 


Gordon have launched six vessels with a tonnage of 2,420 tons, | 
and have on hand three vessels with a tonnage of 1,660 tons. | 


Messrs. Kirkpatrick and McIntyre have launched four vessels with 
a tonnage of 1,210 tons, and have on hand five vessels with a 
tonnage of 1,385 tons. Messrs. Robert Duncan and Co. have 
launched seven vessels with a,tonnage of 5,550 tons, and have on 
hand five vessels with a tonnage of 3,200 tons. 
Reid and Co. have launched eleven vessels with a tonnage of 2,680 
tons, and have on hand two vessels with a tonnage of 3,200 
tons. Messrs. Lawrence, Hill, and Co. have launched two vessels 
with a tonnage of 1,640 tons, and have on hand four vessels with a 
tonnage of 1,330 tons. The Marine Investment Company have 
launched one vessel with a tonnage of 1,200 tons, and Mr. Patter- 
son for the same company has launched seven vessels with a 
tonnage of 1,960 tons. Messrs. Scott and Co. have launched five 
vessels with a tonnage of 9,660 tons, and have on hand two vessels 
with a tonnage of 4,600 tons. Messrs. Caird and Co. have 
launched eleven vessels with a tonnage of 8,570 tons, and have on 
hand six vessels with a tonnage of 9,620 tons. Messrs. R. Steele 
and Co. have launched twelve vessels with a tonnage of 4,460 tons. 
and have on hand eight vessels with-a tonnage of 6,450 tons. 
Messrs. McNab and Co. have launched three vessels with a 
tonnage of 830 tons, and have on hand one vessel with a tonnage 
of 280 tons. Messrs. Wm. Denny Brothers have on hand five 
vessels of 7,620 tons, and have launched eight vessels of 9,898 
tons. Messrs. A. McMillan and Son have launched five vessels of 
2,800 tons, and have on hand five vessels of 2,850 tons. Mr. A. 
Dennyjhas launched four vessels with a tonnage of 1,970 tons, and 
has on hand one vessel of 1,000 tons. Messrs. T. Wingate and 
Co. have launched eight vessels with a tonnage of 3,580 tons, and 
have on,hand six vessels of 2,323 tons. Mr. J. G. Laurie has 





launched four vessels with a tonnage of 2,400 tons, and has on | 


hand one vessel with a tonnage of 1,000 tons. Messrs. Aitken 
and Mansell have launched six vessels with a tonnage of 1,850 tons, 
and have on hand eleven vessels with a tonnage of 2,606 tons. 
Messrs. Tod and McGregor have launched five vessels of 6,130 
tons, and have on hand four vessels with a tonnage of 3,360 tons. 
Messrs. A. and J. Inglis have launched eleven vessels with a 
tonnage of 7,470 tons, and have on hand five vessels with a 
tonnage of 1,564 tons. Messrs. A. Stephen and Sons have 
launched fourteen vessels with a tonnage of 11,020 tons, and have 
on hand eight vessels with a tonnage of 6,130 tons. Messrs, 
Chas. Connell and Co. have launched eleven vessels with a 


tonnage of 4,360 tons, and have on hand eight vessels with a | 


tonnage of 6,870 tons. Messrs. Barclay and Curle have launched 
thirteen vessels with a tonnage of 8,644 tons, and have on hand 
fifteen vessels with a tonnage of 11,380 tons. Messrs. J. and R. 
Swan have launched eight vessels with a tonnage of 1,545 tons, 
and have on hand four vessels with a tonnage of 800 tons. 
Besides a2 number of sinall builders on the coast not included. 
The total number of vessels launched on the Clyde in 1865 is 268, 
with a tonnage of 158,300 tons, and the vessels on stocks and in 
order to. the end of the past year are 180, with a tonnage of 
130,000 tons. 

The horse power of engines supplied to vessels built on the 
Clyde in 1865 is 24,040, and the estimated horse power supplied 
on the Clyde to vessels built elsewhere in 1565 is 6,960. 





NOTES FROM THE NORTHERN AND EASTER} 
COUNTIES, 


(From our Correspondent.) 


LIVERPOOL : Mersey Docks and Harbour Board : Emigration Srom | 


the Mersey: Casting of a Monster Cylinder—Launcu aT Sza- 
CoMBE—PvuBLIC Works aT HvuLt—Nortu-Eastern District: 
Goods Traffic on the North-Eastern Railway: The Wear: The 
Tyne—SvaTE Or TRADE: Sheffield: Leeds: South Yorkshire. 


At the last sitting of the Mersey docks and harbour board Mr. 
Boult gave notice that it was his intention to move, on that day 
fortnight, that the steamers of the African Royal Mail Company 
and of the National Steamship Company be appointed berths in 
the Great Float, Birkenhead, on the usual terms, and that their 
berths in the Huskisson Dock and elsewhere be otherwise appro- 
priated ; and also that suitable sheds be forthwith constructed for 
guch purpose, upon the respective companies accepting those 














allotments. The Government emigration agent has just completed 
his yearly emigration returns for the port of Liverpool. It 
sailed from the 


appears that during the past year there have sail t 
Mersey, under the Act, for the United States 264 ships, conveying 
4,969 cabin and 89,475 steerage passengers. Of the latter 24,200 
were English, 2,258 Scotch, and 42,357 Irish, and 26,680 other 
countries. For Canada, 32 ships, with 1,114 cabin and 7,570 











steerage passengers, of whom 3,289 were English, 1,671 Irish, and | 


To New South Wales, two ships, with two 
cabin and 1,281 steerage passengers. To Queensland, six ships, 
with 49 cabin and 2,193 steerage passengers. To Victoria, 
25 ships, with 316 cabin and 6,344 steerage passengers. To Sonth 
America, three ships, with 10 cabin and 264 steerage passengers. 
Total sailing under the Act, 333 ships, carrying 6,460 cabin and 
107,147 steerage passengers, of whom 31,819 were English, 3,051 
Scotch, 49,401 Irish, and 22,596 other countries, Durning the same 


2,115 other countries. 


Messrs. John | 


period 74 short ships sailed to the United States, with 4,106 cabin 
and 1,258 steerage passengers ; and to South America, 51 ships, 
with 585 cabin and 306 steerage passengers. Several ships sailed 
to various other countries, the short ship emigration representing 
a total of 202 ships, with 5,391 cabin and 2,048 steerag 
The total emigration for the year is, therefore, 121,046, a, 
125,445 in 1864, showing a decrease of 4,399 on the year. 
Yesterday week Mr. G. Bayliff, of the Soho Foundry, Vauxhall, 
succeeded in casting a steam cylinder, weighing 30 tons when 
finished, and having a diameter of 94in., and a stroke of 4ft. Gin. 
The companion cylinder will shortly be cast. These cylinders are 
intended for the engines of a huge transport which is being built 
by Messrs. Laird for the Government. 

On Wednesday Messrs. T, Vernon and Sons launched at Sea- 
combe a fine iron ship, which has been built for Mr. W. H. Dixon, 
of Liverpool. The ship is 1,535 tons register, and classed A Al at 
Lloyd's. Onthe Ist Messrs. Vernon launched a large ship called 
the Cape Clear, and they have now three other vessels in course of 
construction. 

Several public works of more or less importance have made con- 
siderable progress of late at Hull. A new Merchant’s Exchange, 
of which the foundation stone was laid Febr y 15, 1865, is 
gapidly approaching completion. Progress is being made with the 
interior, the external work being all but finished. The building 
will be opened in March. The North-Eastern Railway Company 
are covering over the site at the corner of Kingston and Railway- 
streets (which was rendered vacant by the fire last year) with a 
magnificent warehouse—an extension, in fact, of their existing 
goods sheds. This series, when finished, will be more extensive 
than any goods warehouse in the kingdom, not excepting that 
of Birmingham. The contracts were let in May last to Mr. 
Weatherby, York, for £22,0000. The Hull Dock Company have 
done something to render their works more complete. The West 
Dock works have progressed, though not so rapidly as to ensure 
their completion within the time appointed. Being unable to do 
this, they are seeking an extension, for this and other works, of 
three years, although two years are believed to be the requisite 
time. A new shed has been erected on the Prince’s Dock side 
soutn of the Monument, and some cranes have been added. A 
worehouse for storing of from 6,000 tons to 7,000 tons of guano 
has been built on the Victoria Dock side. 

We turn further northwards. The goods and mineral traffic of 
the North-Eastern ilway has been greatly expanding of late. 
Annexed are the weekly receipts of the slow train service to 
December 9, this half-year : 
































| Week ending July 8 Week ending Sept. 30 .. £49,686 
| pe aw it * Oct. J ce 50,677 
| ” » 22 » » Ih ee 

” + 29 ” ~, oe 
| - Aug. 5 ” » 28 
| ” ie ‘ Nov. 4 
} ’ + 19 ” o wm 
\ » 26 ” » 88° <e 

” Sept. 2 ” + 
! ” ” J ” Dec. 3 cc 965 
| ” » 16 » o 9 oo 51,455 
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The goods revenue of the company appears thus to have increased 
£5,000 or £6,000 per week this leer. another illustration of 
the ever-increasing industrial power of the district accommodated 
by the network. At the last meeting of the River Wear Commis- 
sioners, the works’ committee reported :—‘‘In reference to the 
subject of additional hopper vessels mentioned in our last report, 
we thought it advisable to advertise for tenders for both wood and 
iron, but having only received the tenders yesterday, and certain 
questions having arisen requiring further information, we deem it 
essential for the interest of 
leave the decision in our hands and to empower us to order such 
description of vessels as we on mature consideration may think 

advisable. We have-directed our engineer to take advantage of 
| the present season for the purpose of a thorough examination of all 
| our. present dredgers and hoppers in order to have them put into 
| efficient repair.” The traffic committe stated :—‘‘We have 
to report that since the last meeting of the board the 
North-Eastern Railway Company have altogether adopted 
the views we ventured to suggest in our last report. They 
have agreed, if they are allowed to enclose four acres of the Town 
Moor, to make the low level junction with the dock system so far 
as their own ground extends, and also to give additional standage; 
and they have also consented to give up their property in Ropery- 
lane to the Town Council if they will make a good road from the 
High-street to the Moor.” It appeared that during November 
899 vessels, of 167,794 tons register, cleared from the port, and 
carried a total of 255,607 tons of coals. Of these 126,120 tons 
were shipped in the River Wear, 124,847 tons in the South Dock, 
and 4,640 tons in the North Dock. The total revenue for the 
month was £7,473 against £7,051, showing an increase of £422. The 
expenditure was £3,389 against £3,453 in November, 1864. An 
important announcement was made by Mr. Hugh Taylor at the 
meeting of the Tynemouth Council, on Thursday. The River 
Commissioners some time ago applied to the Government for a 
loan of £100,000, for the carrying out of their contemplated 
extension of the piers. They asked for this advance upon the 
security of the present dues, the revenue from which is rapidly 
and steadily rising as the trade of the port increases. This sum 
of £100,000 the Commissioners asked to have at once—half of it 
forexpenditure next year and half the year after—and its repayment 
not to begin to take place for some years hence. Th 











' to be lent by the Public Loan Commissioners at the rate of 3} 1 
cent., and the repayment of the principal is not to commence till 
thirty-seven years after the completion of the picrs. The River 
Commissioners madej another request, which may also be said to 
have been granted. They asked to have, two years hence, from 
the Government, a further loan of £150,000 for the piers, provided 

| the revenue should continue to increase at the rate it has recently 
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ule at Sheffield appears good. 
branches, the orders which came in during the last few weeks were 
| so large that it was found quite impossible to cope with them, 
| Hence a 
Christmas. The prospects of trade during the coming year are 
considered to b« saneelinaty good, at Leeds ; the iron-makers are 
doing a good business at the present time, and they consider they 
have fair prospects for the ensuing year. The machine and the 
engineer tooliakers are also busy in the execution of orders; and 
there is also le for cut nails. The other industries of the 
town are also in a satisfactory condition. In South Yorkshire, 
there is still 2 good demand for all descriptions of coal for Sheffield 
and the cotton manufacturing districts ; but as regards the metro- 
v0litan supply, the traffic is little in excess of what it was in July 
cr The coke trade is better both for Lincolnshire and Stafford- 
shire, but as far as relates to engine coal, the traffic for Hull and 
Grimsby has almost ceased for the winter. In addition to the 
collieries inentioned last week as having conceded 5 per cent. to 
their workmen, we have to name the Oaks and the East Gawber, 
which (as the other collieries have agreed to do) pay weekly for 
the future instead of fortnightly. There is every probability of 
| the other masters connected with the Masters’ Association doing 
| the same ; a dispute which has disturbed the trade during the past 
few months is still, however, unsettled. 







































THE STocKHOLM Exuipition.—The buildings erected for the 
Industrial Exhibition are in wood and glass, and originally covered 
a space of 70,000 square fect, but it found that this space 
would be quite insuftic for the intended purpose, and the com- 
mittee has determined to increase it to 100,000 or 120,000 feet. 
The productions of Sweden, Norway, Denmark, and Finland are 
generally the only ones to be admitted, but the central committee 
has been authorised to admit contributions from other countries, 
in case that space and circumstances permit. 
























PRICES CURRENT OF METALS. 



















































1866. 1865. 

Correr—British—cake andtile,] £2 s. d. £ 8s. dj £8. d. £ #8. d, 
PCT TON ceccceccceccsese 104 O 0..106 0 Of 88 O 0.. 89 0 O 
Sest selected. 0 0,..109 0 0] 909 0 0.. 91 0 0 
Sheet .... 0 0..111 O 0} 988 0 0... 0 0 O 
Bottoms. .seecceeees ° 0 0..116 0 0/102 0 0,.103 0 0 
Australian, per ton.. ° 0 0..111 0 0) 909 0 0..95 0 0 
North American ... oes 0 0..111 0 0) 0 00.. 000 
Spanish Cake .....0.e00. 0 0.. 99 0 0} 87 O 0.. 8&8 OO 
Slab. for prod. 96 per cent. ..| 96 0 0.. 97 06 06] 81 0 0O.. 82 0 O 
YELLOW METAL, per Ib. ....6.| 0 O09f.. 0 010) 0 O 8.. O 0 8} 

IkON, Pig in Scotland, ton,.....| 3 5 6 cash 2 9 6 cash. 
Bar, Welsh, in London , 7 O.. 0 0} 710 0. 715 0 
Wales..... oe 7 0 0... 5 0} 615 0.. 7 0 0 
Staffordshire .. 81 0.. 00; 900... 000 
Bak, ts Wakes vecvcccesocese 7 0 6... 5 0} 615 0.. 700 
Sheets, single in London ....| 1015 0,, oouodo. 000 
Hoops, first quality..........| 915 0.. 00 0 00.. 0 00 
Nailrods.. $15 0.. 0060; 900. 000 
Swedish es! Fe oo} 0..12 06 O 
LEAD, Pig, Foreign, per ton.... | 2012 6., 00/2000. 000 
English, W. B....... -| 2210 O.,. 00/2206... 000 
Other brands ... +; ee w 15 0| 20 5&5 0., 2010 O 
Sheet, milled . stun 2 Ges 10 0; 21 00. 000 
Shot, patent... 12% 5 0. 0 0| 2310 0. 0 0 0 
Red or minium, ia Ge 6 0/2110 6. 000 
White, dry... -| 29 5 0. 0 0} 2610 0. 0 0 0 
ground in oi 18 6 @. 6 0|}27 00... 000 
Litharge, W.B.. -| 2415 0. 0 0} 2300. 000 
QUICKSILVER, per bot. ... o| £% 6. oo 800, 000 
SPELTER, Silesian, per ton, 192 0 0 7 6/18 5 0.,19 0 0 
English sheet | 23 0 0. 0 0/26 00.. 0 00 
° 0 0 0. 00; 000. 000 
1/16 0 0O., 0 0; 100,.. 000 
re 115 0 0., 00/1 00, 000 
TIN, Banca, oi WM 6. 0 0} 93 00.. 000 
Straits, finco—cash ......e00.| 95 O 0.. 10 0) 9 00... 000 
Prompt, 3 months ........| 96 10 0. 0 0} 92 00... 000 
English blocks ,.. ove HO OO G.. 0 0) 6 0 0..97 0 0 
Bars .... +. 103 0 02. 0 0; 97 0 0..9 0 0 
Refined, in blocks.......... |105 0 0.. 0 0/100 0 0.. 0 0 0 

TINPLATES, per bx of 225 sheets | 

IC cobe....0- eccccccee| 26 0 0.. 28 O 0} 22 0 0.. 26 0 0 
IX ditto... ; 32 0 0.. 34 O O] 28 0 0.. 32 0 0 
IC charcoal 32 0 0.. 33 0 0] 29 0 0,. 29 6 0 
IX dittO. cccccccccccccccscee| 33 0 0.. 39 O 0] 35 0 0.. 35 6 O 


















the commission to ask the board to | 











866. 1865. 1866. | 1865, 
Perloal— ¢ 8.4 8/4 & £ 8} Perload—4 so fés 48626 
Teak....sssese++e088 1013 10] 1t O13 © |) Yel. pine, per reduced C, 
Quebec, red pine .. 31 15} 3 5 415) Canadas, In quality 17 ¥ 16 10, 16 10 19 10 
yellow pine.. @ 215 315) Quod do.. UL 01210 131l0M oO 
St. John’s N.B. © © © ©} Archangel, yellow. 13 10 1410) 18 014 0 
Quebec y 415 5 5) St. Petersburg yel.. 11 1013 © 101013 0 
4 5 415) Finland..... .... 810 WW 8 0 WW 
0 0 0} Memel .......... 10 015 0 10 O15 0 
310 5 © || Gotehnburg, ye... 10 011 0} 91011 Oo 
310 6 O4 white 9 0 910 8 9 0 
210 310 | Gefle, yellow...... 10101110) 10 61) 10 
3 0 310] Soderhamn sw 5 ybDUuw 
3 5 310) Christianis.perC. | 
25210 12f. by 3 by 9> 18 O83 O18 OB O 
6 4 8 10 || im yellow .... 
yli 5 6 0 |, Deck plank, Du 
rd oes 6) per 40f. Sim... ouM1lg Owl 
Lathwood,Dantz.tm 710 810/510 71) | Staves, per standard M. 
. Peter's * 10 9 iv | 710 B © |f Quebec, pipe...... @ O65 (175 0 B00 
Deals. per C., 12f. by os vin. cama | oe punches 13 02) (| 20 © 250 
Quebec, whtspruce J , 8 0 9 ¢ tie crown } e 7 
ScJobnwht.spruce 13 015 0112 101410||  pipe........ 930 0 250 0170 0 1900 
—— 7 





THE COAL TRADE. 
Tue following are the statistics of imports and exports of coal 
into and from the port and district of London, by sea, railway, and 
canal, during December, 1865: 








IMPORTS, 
By Sea. By Railway and Caual. 
Ships. Tons. | Tons. cwt. 
Neweastic .- «+ 340 «- 170,781) London and North- 
Seaham o4,0 SB. co G88 Western .. .. oo 102,891 6 
Sunderland .. .. 164 .. 75,760! Great Northen .. ., 78,169 wv 
Middiesborough .. 2! .. 7,585| Great Western .. .. 21,761 & 
Hartlepool - «- 189 .. 41,119) Midland co o¢ ef 16,397 
Blyth .. «oe oe 9 .. 2,595) Great Eastern .. .. 33,821 ! 
Seotch .. «2 oe 9 .. 3,974) South-Western .. .. 1,679 2 
Welsh «2 oe os 9 .- 2818 London, Chatham, and 
Yorkshire .. oe I .- 2,549{ Dover .. «- op 1,057 0 
Duff oe \e¢ ef b ee 185 | Lon. Til. and Southend &3 o 
Small Coal .. .. 4 .. 2,284) South-Eastern .. .. 746 ~«4S 
Cinders .. so. o« 8 .. 1,627} Grand Junction Canal 619 «lv 
Total .o «o- 763 .. 319,295 Total .. .«» 256,225 7 
Seaborne.— Imports during Railway and Canal.—Imports 
Dee., 1864. during Dec., 1864. 
Ships. Tons. Tons ecwt. 
704 oe 296,346 224,700 13 
COMPARATIVE STATEMENT, 1864 AND 1865. 
Sea-borne, Railway and Canal. 








e Treasury have | 
complied with this request of the Commissioners ; the £100,000 is | 


In the cutlery, and some other | 


necessity for resuming work earlier than usual after | 


Ships, Tons, Tons cwt. 
January | to January | to Dec. 
Dec. 31, 1865 7,727 .. 3,161,683 31,1865 .. «2 os 2,741,588 17 
anuary | to January | to Dec. 
Dee, 31, 1864 8,214 .. 3,116,703 31,1864 .. oe oe 2,351,342 19 
Increase... oo —- 44,980 ube 
Decrease. . .. 437 Increase .e ce ce 390,245 18 


EXPorts, 
Export list, showing the distribution of coal imported into the 
| port or district of London by sea, rail, and canal, and after- 
wards exported coastwise or to foreign parts, or sent beyond limits 
of London district by rail, or inland navigation, during December, 
1865; 














| 
; : ‘ Tons, Tons, 
| 1.—Railway-borne coal passing “in transitu” through dis- 
| Orlct, «0: se po se ge 00s cc ob 66 00 00 Se 30,371 
2.—Sea-borne coal exported to Isritish possessions, or to 
forcign parts, or the coast .. os ee oe ce 35,986 
Ditto, sent beyond linsits by railway . .. corres co GH9S 
| Ditto, by canal and inland navigation .. oe ee 3,A88 
| ilway-borne coal exported to British posséssions, or to 46,072 
reign parts, or the coast os 06 9 le ae 4,649 
0, by canal and inland navigation . ~~.“ oe “6 61 
4,710 
Total quantity of coal conveyed beyond limits of Coal Duty — 
| district during December, 1865 =e 66 6) Sey Oe 81,153 
Ditto ditio B64 .e ce ee os «8 74,539 


AMeRICAN NAVAL IreMs.--It has been ascertained that during 
the entire war the American navy has lost only 1,406 men in killed, 
and 1,638 in wounded, out of 75,000 sailors and marines who have 
been on the rolls. This is inclusive of all losses in the battles on 
the Mississippi, at Charleston, Mobile and Fort Fisher, and else- 
This is due in part to the fact that the enormous range of 
modern guns has in the main kept the men out of musket range. 
li is worthy of note that the whole expense of the navy since 

the beginning of the war, including the construction and 
| equipment of all its vessels and their maintenance, has been 
less than 230,000,000 dols., or only about 7} per cent of the national 
debt. Since 1865, 210 vessels of war have been constructed. 
The steam sloop Swatara has been ee | commissioned for 
the purpose of testing the practicability of adding to their other 
acquirements a safficient knowledge of the practical working of 
the steam engine, to enable the future officers of the navy to per- 
form the duties of the engineer, or keep a watch on deck, as they 
may be assigned. A dozen midshipmen, of the last graduating 

lass, who have had the usual theoretical and practical instruction 
atl the branches taught at the Naval Academy, are attached to 
is vessel ; they will keep alternate watches in the engine-room 
| and on the quarter-deck, under the supervision of the officers, until 
| competedt to dischaige both duties ; thus completing their prac- 

tical instruction in seamanship, navigation, nautical astronomy, and 
| steam engineering. 
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THE ENGINEER. 








ON ICE AND GLACIERS. 
By Proressor TYNDALL, F.R.S. 

Dry air rising from the country south of the Alps, and 
wafted over ridges 11,000ft. higher than the lowlands 
from which it started, would expand during its ascent, and, 
in consequence of the work performed by its expansion, 
would be chilled through fully 56 deg. Fahrenheit of tem- 
perature. If, instead of being dry it were laden with 
moisture, the diminution of temperature would be 36 deg. 
A wind charged with vapour at the outset, and chilled to 
this extent, precipitates its vapour on the mountain sum- 
mits as rain or snow; and when afterwards it falls as an 
aerial cataract into the northern valleys of the Alps, it has 
the heat restored to it which was lost during its elevation. 
Thus the same body of air may start as a warm but vapour- 
laden wind from the borders of the Mediterranean, become 
a wind of icy coldness on the heights, discharge there its 
burden of moisture, and change into a dry hot wind at the 
northern bases of the mountains. 

The wind is also chilled upon the heights by the agency 
of radiation. Aqueous vapour is the earth’s blanket, which 
checks the inordinate outflow of terrestrial heat. But at 
great elevations there is but little vapour overhead, and 
consequently but little atmospheric impediment to the 
radiation of heat into space. ia this way, in great part, 
not only the heat which the wind derived from its original 
contact with the warm southern land, but also the vast 
stores of latent heat which are set free by the condensation 
of the aqueous vapour, are disposed of. Water, in all its 
states of aggregation, powerfully discharges terrestrial heat 
into space; and were it not for this power of radiation on 
the part of water, the chill produced by the elevation and 
expansion of the air would be utterly incompetent to load 
the ranges of the Alps with everlasting snows. 

Year by year these snows accumulate; they fall in 
winter, covering the fewlands as well as the heights. The 
sun of the following spring and summer sweeps every 
winter's fall away up toa certain elevation. Beyond this 
—beyond the so-called snow-line—the quantity that falls 
exceeds the quantity melted, and were pe not some way 
of relieving the Mountains of their burdens they would 
continually grow higher. The quantity of solid matter 
deposited even in historic times would have added thou- 
sands of feet to the height of Mont Blanc. But the snows 
do not rest upon the mountains. In spring they shoot down 
as avalanches and get wasted in the warmer lower air. A 
vast residue, however, clings to the higher slopes and 
plateaux. Here stratum after stratum is added year after 
year; the mass as it grows older becoming more compact— 
hardening as a snow-ball hardeus when subjected to strong 
pressure bender the hands. Finally, the lower layers can 
no longer be called snow—not even indurated snow. They 
are changed into solid crystal, and when cracks occur so as 
to reveal the inferior strata of the higher snow-fields, from 
the rents and fissures is emitted the exquisite tint of the ice. 

We can imitate this action at pleasure. It is imitated in 
a feeble way in the making of a snowball. But if, instead 
of the hands, a suitable mould of iron or hard wood he 
employed, and if, instead of muscular force, the agency of 
a hydraulic press be invoked, not only can we make our 
snowball a hard one, but when it turns out from the mould 
we should never think of applying the term snow to it at 
all. It is now a sphere of ice. In making this experiment 
care must be taken to supply the mould with plenty of 
material. It must be so fed that the pressure shall bring 
the component fragments into intimate contact. When 
this is accomplished they unite together to form a con- 
tinuous crystalline mass. 

But the snows thus rendered rigid do not continue upon 
the mountain heads. Yielding to the enormous pressure 
exercised upon their lower strata, the snows move down 
the slopes, squeeze themselves into the valleys, and move 
‘honed those valleys with a slow but resistless motion. 
They are then named glaciers. Setting out a straight row 
of stakes across a glacier, after a short time the stakes are 
found to have moved sensibly downwards. Two feet in 
the twenty-four hours is perhaps a fair average summer 
motion for the glaciers of the Alps. The celebrated Mer 
de Glace, opposite the Montanvert, has in summer a central 
velocity of thirty inches a day. We say “central,” because 
the velocity of the centre is different from that of the sides; 
our straight row of stakes, for example, will not continue 
straight. As was first proved by Forbes, a day is amply 
sufficient to establish the speedier central motion. This 
speedier motion of the centre is, of course, due to the fric- 
tion against the sides of the glacier, which holds back the 
lateral ice. By the friction of the glacier against its bed 
the lower strata are also retarded—in short, the ice river 
moves like a river of water. So close is the analo 
between both, that, in a sinuous valley, the point of maxt- 
mum motion of the glacier shifts, as the flexure changes, 
from side to side across the centre, the whole convex half of 
the ice stream moving more speedily than the concave one. 
It is needless to remark that this law holds equally good 
for the Thames and Severn as for the glaciers of the Alps. 
In fact, it is the swifter flow of the convex side of a river, 
rendering silting up difficult, that causes the adjacent bank 
to be preferred for the sites of towns. 

It is hardly possible to view without astonishment the 
action of these far-stretching rivers of ice. In their down- 
ward motion they bend in conformity with the bendings of 
the valleys. They push themselves through narrow gorges, 
and often expand after having passed the gorge. Some of 
them in this particular were compared by De Saussure toa 
sheaf of wheat, wide at each end and narrow in the middle. 
Sometimes two, three, four, or five lateral valleys send 
their ice streams into a trunk valley, where they are 
squeezed to narrow parallel strips. After their union, 
however, the trunk glacier is as rigid and continuous—all 
its parts are as firmly welded together—as if it had been 
derived from a single affluent alone. Seeing these effects 
it is hardly possible to escape the conclusion, however 
opposed to our common notions it may be, that a stream of 
ice is like a stream of lava—that a body which we have 
been accustomed to regard as one of the most brittle in 





existence, is really viscous. Indeed, no known substance, 
except ice, exhibits the phenomena observed among the 
zlaciers in virtue of any other property than viscosity. 
ce, however, possesses a property which enables it to 
appear viscous under pressure, and brittle under tension. 
By reference to this property we are able to explain both 
the capacity of a glacier to mould itself to the valley which 
it fills, and its eminent incapacity to stretch in the smallest 
sensible degree. This incapacity is strikingly manifested 
by the huge fissures which rend the glaciers when any 
portion of them is subjected even to the most slowly acting 
tension. 

All the phenomena to which we have referred may be 
deduced from the following simple fact:—When two pieces 
of ice at the melting temperature are placed in contact with 
each other they freeze ey at their place of junction. 
Even under hot water this freezing may be effected. If 
two pieces of ice, moreover, be allowed to float on water, 
when they touch they instantly freeze together. The ice 
rapidly melts all round the point of junction till finally the 
two pieces are joined by a narrow bridge alone. This 
finally yields, and the morsels of ice are for a moment 
separated. But bodies against which water rises by capil- 
lary attraction always move together when they float in 
each other’s vicinity. Our two pieces of ice do so. They 
close up, freeze, another bridge is formed and melted; the 
closing up and re-freezing again occur; and thus, by a 
series of pulsations, the morsels of ice lock themselves in- 
cessantly together until they finally dissolve. The floating 
icebergs in the Alpine !akes close up and freeze together in 
this way, and if strict observations were made on the 
——— the play of the same properties might be observed 
in the icebergs of the ocean. 

To this freezing together of two ee of ice at their 
place of contact the term regelation has been applied. 
is by pressure and regelation that glaciers are formed. 
The snow granules, when powerfully squeezed together, 


regelate at their places of junction, and thus form a} 


coherent mass. It is in virtue of this property that a 
glacier accommodates itself to the requirements of the 
valley which it fills. We can deal with broken fragments 
of ice as we did with the snow. Crushing them by strong 
pressure, the bruised particles cement themselves together 
to a solid coherent mass. We can thus out of small frag- 
ments form a sphere of ice—out of the sphere we can form 
a lens—out of the lens a cup. Two ice-cups plnsed edge to 
edge freeze along their edges and form a hollow sphere of 
ice. In these cases, passing abruptly from one form to 


another, the ice is first crushed and then regelated; but | 


when the passage is very gradual the change is also 
gradual, and the ice apparently behaves like soft wax. It 





can be moulded into any form. 
forms which have been obtained by pressure from pow- 
dered ice. Rings, vases, statuettes, can be thus al of 
ice; and these once produced may be turned to the following 
practical account:—Pour plaster of Paris into a proper 
vessel—place on the plaster an object moulded in ice—pour 
fresh plaster over the ice. The substance remains suffi- 
ciently long intact to enable the plaster to “set” all round 
it. The ice afterwards melts and leaves the space it occu- 
pied empty. We thus, in the simplest manner, obtain ex- 
tremely perfect plaster moulds, from which metal castings 
can be taken. Thus, from a most impracticable study— 
the motion of Alpine glaciers—we have reached a practical 
result, which those who care nothing about either the 
glaciers or their phenomena may usefully apply. 
London, Jan. 8th, 1866. 
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INSTITUTION OF CIVIL ENGINEERS.—ADDRESS 
OF JOHN FOWLER, ESQ., PRESIDENT. 

WE feel much pleasure in placing before our readers an 
unabridged and carefully revised report of Mr. Fowler's 
admirable inaugural address to the members of the Insti- 
tution of Civil Engineers, deliveretl last Tuesday :— 

GENTLEMEN,-—On assuming the chair of this institution as its 
President, and undertaking for the first time its duties and re- 
sponsibilities, allow me to assure you that I feel deeply the honour 
you have conferred upon me by electing me to this, the highest 
position to which the civil engineer can aspire ; and that I feel still 
more deeply the weight of the duties which are inseparable from 
the honour. 
to me your indulgence during my period of office, and afford me 


your kind co-operation in any efforts I may make for the advance- | 


ment of our profession, or for increasing the usefulness of this 
institution. 

I ask this assistance from you with peculiar anxiety, because I 
cannot but feel that the present is a period of unusual importance 
to this society, and that the rapidly increasing prominence of the 
profession demands at our hands a corresponding care for its 
efficiency and dignity. 

The high degree of material prosperity which this country and 
its dependencies have now happily enjoyed for a considerable time, 
has naturally led to great activity in our profession ; and probably 
at no former period have the skill and enterprise of engineers been 
so severely taxed as during the last few years; and as civilisation 
continues to advance, and labour to require increased assistance 
from mechanical contrivances, the connection of civil engineering 
with social progress will become more and more intimate. 

I hope I may be allowed to say, with a deep feeling of profes- 


It | 


I will also venture earnestly to request you to extend | 


| sional pride, that hitherto the inventive genius, the patient perse- 
| verance, and indomitable energy of the bers of our professi 

| have not been found unequal to the tasks they have been called 
| upon to perform ; and although I have full confidence in the future, 
I venture to suggest that the present is a fitting moment for con- 
| sidering the means by which our younger brethren may be best 
| prepared for the arduous duties, and growing difficulties, which 
| they will undoubtedly have to encounter in their professional 
| career. 

It is not merely that works of magnitude and novelty are 
increasing, and will continue to increase, but it is becoming 
apparent that we shall have to meet the competition of foreign 
engineers in many parts of the world; and that great efforts are 
now being made, not only by careful scholastic education, but by more 
attention to practice on works, to render the civil engineers of 
France, Germany, and America, formidable rivals to the engineers 
of this country, 

Here it has always been found that friendly and honourable 
rivalry among members of the profession has been on the whole 
beneficial to science and to engineering progress, and we cannot 
doubt that the same result will follow the more extended rivalry 
which we shall have now to meet from the engineers of every 
nation. At the same time this consideration renders it our 

| especial duty to take care, that the distinguished and leading 
| position which has been so well maintained by our great pre- 
decessors, shall not be lowered by those who come after them. 

My predecessors in this chair have addressed you chiefly upon 
the interesting topics and works of their own time; and with so 
large a field demanding their attention, it was natural that they 
should devote themselves mainly to describe the past and te indi- 
cate in outline the features of greatest interest in the present. 

| My immediate predecessor, Mr. McClean, gave to the insti- 

tution a description of the remarkable results which had been 
produced by the general introduction of railways into England 
in combination with steam power, and clearly pointed out their 
influence on the increase of its material prosperity and national 
wealth. 

Mr. Hawkshaw pointed out the rapidly increasing importance 
of wrought iron for engineering works, with the promise of new 
applications of steel; and the fact and consequences of the increas- 
ing speed of railways and steamboats. 

Mr. Bidder, after defining the object and scope of the profession 
of the civil engineer to be ‘“‘to take up the results discovered by 

| the abstract mathematician, the chemist, and the geologist, and to 
apply them practically for the commercial advantage of the world 
at large ;” and he illustrated his views by selecting the examples of 
| hydrodynamical science and hydraulic engineering, for the purpose 
of pointing out the serious mistakes which might result from the 
neglect of a proper knowledge of true mathematical principles. 

Mr. Robert Stephenson described the modern railway system in 
England up tothe period of his address, commenting upon its ex- 
tent and justly appreciating its value ; and he reviewed, in a large 
and philosophical spirit, its system of management, and the com- 
mercial economy which it had produced. 

Mr. Locke in like manner selected for his subject a description 
of the French railway system and its management, in the intro- 
duction of which he had himself been so actively engaged. 

Another of my predecessors, Sir John Rennie, seems to have 
been determined that no single topic of professional interest should 
remain to any future president which he had not himself ex- 
haustively discussed ; for he not only presented a complete pano- 
rama of all past engineering works, but he gave a descriptive 
analysis, so full and complete, as to make his address at once a 
| history of engineers, and a manual of engineering science. 

The whole field of discussion and description of the past has 
| thus been so completely and so ably occupied by my predecessors 
in this chair, that I shall not attempt to travel over the same 
ground ; but I propose to deal almost exclusively with the future, 
and endeavour, although I possess no peculiar personal fitness for 
the task, to suggest some of the means by which the younger mem- 
bers and the rising generation may best prepare themselves for the 
duties which that future will bring with it. 
| I may first briefly notice, and for the purpose of illustration and 

introduction, a few of the great engineering problems of remark- 
able boldness and novelty, which are now presenting themselves 
for the supply of the future wants and convenience of mankind : 
among them may be enumerated the Suez Canal; the tunnel 
| through, and the railway over, Mont Cenis ; railway bridges over 
and under great rivers and estuaries ; new ferry works of unusual 
| magnitude ; vast warehouses and river approaches for commercial 
| cities like Liverpool; railways under, over, and through great 
cities ; long lines of land and ocean telegraphs ; and comprehen- 
sive schemes of water supply, drainage, and sewerage. 

All these works present problems of great interest, and it will 
require cultivated intelligence, patient investigation, and enlarged 
experience, to accomplish the task of their satisfactory solution. 

For the Suez Canal we must be content to wait a few years 
before the work be so far advanced as to enable us to judge of 
the effects of the physical and moral obstacles which, to some 
experienced minds, have appeared all but insuperable. 

The Mont Cenis Tunnel, and the temporary railway being 
constructed over its summit, will continue to be watched with 
interest by all engineers, and it may yet be a question how far the 
mode of traction which has been adopted for the temporary rail- 
way will prove to be the best. The modified locomotive has, ro 
doubt, with the aid of a central rail, succeeded in surmounting 
gradients which have hitherto been considered to be more severe 
than compatible with the economical use of the locomotive engine ; 
but further experience is still required, and the results of the trial 
will be watched with great interest, because it cannot be doubted 
that conditions will continue to present themselves to which the 
ordinary locomotive engine cannot conveniently be applied. 

In many of the proposed and future designs of bridges over or 

| under great rivers and estuaries, no novelty in the principles of 
construction may probably be required ; but in other cases the 

| mere magnitude alone will demand new arrangements and combina- 

| tions, and may possibly also suggest the use of steel for parts or 
the whole of the structure. 

The docks and warehouses of our great commercial cities are 
rapidly advancing in importance, and are constantly demanding 
increased facilities to mie them to meet the exigencies of trade ; 
and for this purpose every possible resource of steam machinery, 
and hydraulic and pneumatic mechanism, will have to be taxed to 
| obtain convenient and adequate power and expedition. 

The new scheme of river approaches at Liverpool is one of the 
most remarkable proposals Of modern times for its boldness in 
grappling with the difficulties and necessities of a pressing want, 
and the complete solution of a difficult problem. It is understood 
| that the engineer of the Mersey Board, who has designed this 
great work, is preparing a model on a large scale, which I have no 

| doubt will be brought before the Institution. 
The railways under, over, and through great cities are among 
| the most striking results engendered by the necessities of rapidly 
increasing and closely crowded populations, and may be regarded 
as one of the most useful economical developments which engineer- 
ing has supplied to satisfy the requirements of modern civilization. 
The engineering problems they present are infinite in their number, 
and interestingly intricate in their character. 

Ocean telegraphy is yet in its infancy, but enough has been done 
by the numerous lines already laid, and by demonstration before 
this Institution, to prove that further experience alone is wantin, 
to enable deep or shallow sea cables to be successfully laid an 
maintained wherever they may be required ; and probably in no 
branch of our profession is the future of greater interest than in 
the coming telegraphic connection of every part of the world by 
sea and land, and in the political, commercial, and social results 
which must follow such a remarkable increase in the facility of 
general intercommunication. 

The rapid growth of communities to which I have already 
| alluded has also developed the necessity of provision being made 
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for a more abundant supply of pure water, and for a more com- 
plete system of sewerage than is now generally possessed by our 
towns and cities ; some of these works are already being carried 
out, or seriously contemplated, on a scale of almost startling, but 
not unnecessary, magnitude. 

It is plain, therefore, that in every department of civil engineer- 
ing the wants of commerce and society are pressing more and more 
urgently upon the resources of our profession. We have ship 
canals, but the Suez Canal throws them all into the shade. We 
have long tunnels through our English mountains, but we have 


now to penetrate the Alps. We have large bridges, but larger are 
cy We have noble ports, but they are choked with trade, 
and new accommodation of an improved kind is called for. We 


have steam ferries across rivers, estuaries, and straits, and rapid 
ocean steamers, but higher speed and better accommodation are 
demanded. We have large warehouses with convenient mechanical 
appliances, but larger warehouses and better mechanical appliances 
have become a necessity. We have many thousands of miles of 
telegraphic communication, but nothing short of its universal 
extension will suffice. 

Ir the solution of these problems, thus rapidly indicated, and in 
others which could be easily adduced, we may rest perfectly 
satisfied that the difficulties pe present are not to be overcome 
by a stroke of genius or by a sudden happy thought, but they must 
be worked out patiently by the combination of true engineering 
principles, ripe experience, and sound judgment. 

Having thus called your attention to the peculiar position of 
our profession in consequence of its rapid growth, and pointed out 
some of the problems which await an early solution, I shall now 





attempt to describe the nature of the functions of the modern | 


civil engineer ; and consider how the coming generation can be 
best prepared for its inevitable work, and to what extent this 
institution can be made ancillary to that purpose. 

Although we know from history that men have existed from the 


earliest times who have been distinguished by great mechanical | 


capacity, remarkable skill in working materials, profound science, 
and constructive knowledge, yet it is only during the present 
ceutury that civil engineering can be considered to have become a 
distinct and recognised profession. Now, however, it has assumed 
the position of an art of the highest order. Perhaps we may 
without arrogance be entitled to claim for it the title of a true 
science. 

Many attempts have been made to define and describe a civil 
engineer in a few general words, but all such attempts have been 
more or less unsatisfactory. Still, though it is difficult, if not 
impossible, to describe an engineer by a short definition, it is not 
so difficult to enumerate and describe the nature of the works he is 
required to design and execute, and the professional duties he is 
called upon to perform. 

He has to design and prepare drawings, specifications, and esti- 
mates, and to superinten | the carrying out of works which may be 
thus enumerated :— 

1. Railways, roads, canals, rivers, and all modes of inland com- 
munication. 

2, Water supply, gas-works, sewerage, and all other works 
relating to the health and convenience of towns and cities. 

3. The reclamation, drainage, and irrigation of large tracts of 
country. 

4. Harbours of refuge and of commerce, docks, piers, and other 
branches of hydraulic engineering. 

5. Works connected with large mines, quarries, ironworks, and 
other branches of mineral engineering. 

6. Works on a large scale connected with steam engines, with 
machinery, shipbuilding, and mechanical engineering. 

This list, which might be almost indefinitely extended, involves 
a vast variety of work, and must appear almost appalling to a 
youns engineer, and yet it greatly concerns his future success that 

e should, as far as possible, be prepared to undertake any or all 
of the works embraced in the list. 

I believe the personal history of most of us would show that 
circumstances have led us in a widely different direction in the 
exercise of our profession from that which we originally contem- 
plated, and that the success of many men may be distinctly traced 
to their ability to avail themselves of unforeseen opportunities to 

vance in some new direction. 

The Civil Engineer must therefore be prepared for the various 
classes of constructive works thus enumerated ; but in addition to 
this professional preparation it is of the first importance as 
affecting his true position, and the confidence which ought to be 
reposed*in him, it is essential that he should also have a correct 
appreciation of the objects of each work contemplated, as well 
as their true value, so that sound advice may be given as to the 
best means of attaining them; and he must be prepared, if 
necessary, to advise his employers that the objects which are 
sought are not commercially worth the cost of the means which 
would secure them. It is not the business of an engineer to build 
a fine bridge or to construct a magnificent engineering work for 
the purpose of displaying his professional attainments, but what- 
ever the temptation may be his duty is to accomplish the end and 
aim of his employers by such works and such means as are on the 
whole best and most economically adapted for the purpose. 

The first question which will present itself to an engineer with 
7 to any proposed work, will be the selection of his material ; 
and as this question is so vital to the accomplishment of a satis- 
factory result, I propose to treat it in a preliminary and special 
manner. I wish to impress upon every young engineer a due 
sense of its importance, because probably a greater number of 
mistakes have been made by the use of a wrong material, than 
from any other cause. 

In the case of stone work, it is essential that the mode of 
construction shall have reference to the character of the stone; 
and this requires much of the knowledge of the stonemason and 
the quarryman, so that the engineer may know how best to work 
and set the stone, and what are the peculiarities of the quarry as 
to its sound or unsound beds; and, in addition, he should have 
sufficient chemical knowledge to detect any unfitness in the 
conditions of use to which he proposes to subject the stone. 

Let us always bear in mind, in connection with this subject, the 
example of Sir Christopher Wren, engineer as well as architect, 
who himself selected the quarries, and sometimes even the blocks 
of which his structures were composed. 

Of bricks I must be content with saying that the power of 
detecting the good from the bad, the suitable from the unsuitable, 
must be acquired by the combined assistance of reading, experi- 
ment, and practice. 

A knowledge of lime, and the art of making the best practical 
mortar from each description of building lime, is almost of equal 
importance to that required for selecting the stone, brick, and 
building material themselves, but it is somewhat remarkable that 
the art of preparing mortar in a proper manner is not so general 
as it deserves to be; and to secure good mortar is a matter of 
continual anxiety to the engineer. 

Mortar for engineering works is ordinarily made from cement 
= Portland cement), or from a lime, such as lias, or 

rom ordinary lime, such as grey or chalk lime. 

Cement is chiefly used in combination with sand in various pro- 
portions, according to the nature of the work to be executed; and 
1s not only necessary to possess the requisite knowledge and 
experience for determining the proper proportions of cement and 
sand for each individual case, but it is desirable to have the means 
of determining by direct and repeated experiment the strength 
and quality of the cement, which it is intended to use. 

In the case of hydraulic lime, such as lias, the same general 
knowledge of the proper proportion of sand to be used is also 
requisite, but, from the great variation in the character of lias 
lime, and the different proportions of silica and alumina in com- 
bination with the lime itself, it is essential to obtain a careful 
chemical analysis, in order to avoid the great disappointment and 

d consequences which may result from ignorance of the various 
qualities, 





| suit every description of work to be performed. Li 


Of ordinary limes it is only necessary here to say that they are 
of almost infinite variety as to quality and constituent parts, and 
must each be dealt with accordingly, and the engineer can scarcely 
take too much trouble to inform himself of the exact nature of 
each lime he has to use, or the best mode of using it. 

Modern science, and the convenient manner in which steam- 
power can now be applied, have given to the modern engineer the 
means of obtaining better mortar from the same materials than 
was possible before the general introduction of steam. 

The heavy rollers and iron pan worked by steam-power are 
now almost universally used for grinding and mixing lime and 
sand for works of magnitude: they produce, with properly pro- 
portioned ingredients, a mortar so good in quality, and so equal 
in the time and power of setting, that the engineer can calculate 
with certainty upon the conditions under which his designs will be 
carried out ; and when he has become thoroughly acquainted with 
the quality and power of good mortar, and acquired confidence in 
its use, he will feel himself justified in its adoption in cases where 
our ape cerseeey and even some modern engineers, would have 
hardly ventured to employ it in the place of the more costly Port- 
land cement. 

(To be continued.) 





FOREIGN SCIENCE. 

THE INDO-EUROPEAN TELEGRAPH.—The great delay that again 
exists in the transmission of messages to India is not between 
Bombay and Kurrachee, as heretofore, nor is it caused by bad 
working of the cables. The principal delay now occurs at Con- 
stantinople, and is caused by bad management of the pg 
department there, as well as positive hostility to reform on the 
part of some of the superior officers. Many of the Turkish tele- 
graph officials receive no salary whatever for years together, but 
are known to derive an income by selling information they obtain 
from the telegrams passing through their hands. English messages 
again take nearly a fortnight to reach India, 

ASTRONOMICAL PHOTOGRAPHY.—M. Schreetter has presented to 
the Academy of Sciences at Vienna two very interesting photo- 
graphs of astronomical objects. The first, 53 centimétres in 
diameter, was taken at New York, by Mr. L. Rutherford, and 
represents the moon three days after the first quarter. It shows 
with great clearness the peaks and craters of the mountains, with 
their interior cones situated in the darker portions of the disc. 
This remarkable result was obtained by the aid of an objective 
295 millimétres in diameter ; the chemical focus of the lens was 
obtained by diminishing by 2 millimétres, 6, the focal distance 
necessary to obtain an achromatic image visible to the eye. With 
the same objective Mr. Rutherford has reproduced, with great 
distinctness, the blue and violet portions of the spectrum situated 
between the lines R and H, that is to say, the chemical rays. The 

icture, which is more than a métre in length, shows a great num- 

r of perfectly distinct lines, although but of feeble intensity. 

ScreNTIFIC EXPLORATION OF SouUTH AMERICA. — In 1862 a 
Spanish commission, composed of eight gentlemen, disembarked 
at Bahia, visited the Brazilian provinces of Bahia, Rio Janeiro, 
St. Catherine, and Rio Grande ; they next surveyed a portion of 
La Plata. Here the expedition divided itself, one portion to ex- 
amine the Straits of Magellan, others doubled Cape Horn and 
visited some of the islands, while the remainder traversed the 
pampas and crossed the Andes. They all united againat Valparaiso, 
whence they started and explored the Chilian territory, the 
republics of Bolivia and Peru, and crossed the Andes several times. 
Continuing their route towards the north they explored all the 
republics of Central America, the western coast of Mexico almost 
to San Francisco in California, whence they started by sea to Val- 
paraiso to return to Spain. In California the commissioners had 
the misfortune to lose one of their number, Don Fernando Amor, 
the geologist, who died of a disease of the liver, contracted in the 
desert of Atacama. At the moment they were on the point of 
embarking for Europe they received an order from the Spanish 
Government to effect their return by traversing the valley of the 
Amazon. Three of the commissioners were in such a state of 
nealth that they could not comply with the order, but returned 
direct to Spain ; the others, thus reduced in number to four, set 
off anew through the republic of the Equator, to penetrate into the 
valley of the Amazon, and take a route between that of Orellana, 
who discovered the Amazon in 1541, and Captain Teixeira, who 
went through the country in 1639 in the company of the jesuit 
Christopher de Acana. Leaving Goyaquil in August, 1864, the 
exploring party climbed the highest mountains in the republic of 
the Equator, examining the craters and volcanoes ; they visited 
Chimborazo, Antisona, Cotopaxi, and descended on the eastern 
side of the Great Corderillas, walking 300 miles on foot, that being 
the only mode of traversing the vast forests in the route. When 
they arrived at the sources of the river Napo—one of the principal 
feeders of the Amazon, they embarked in small canoes made by the 
half savage Indians of the country, by which they descended to the 
confluence of the Coca and Napo. One of the canoes was swamped 
in descending the cataracts, but those on board managed to save 
themselves. At Coca they constructed two rafts, on which the 
descended the river for another 800 miles, the distance whic 
separates the mouth of the Coca from the frontiers of Tabatinga ; 
here they took one of the steamboats of the Amazon Steamship 
Company, which brought them nearly to Para. The object of the 
expedition was to form a collection of natural history specimens 
for the museum at Madrid, to examine the different countries they 
traversed, and to confirm or rectify the observations of preceding 
travellers. At Tabatinga the commissioners had the pleasure of 
meeting M. Agassiz, and they finally reached Pernambuco on the 
24th of October, 1865, their second journey having lasted fourteen 
months. 

THE SILTING OF THE HooGHLy. —Towards the close of Novem- 
ber some favourable shiftings took place on the Rangafulla sands ; 
still the Calcutta mail steamer had to go down the river before her 
time, to avail herself of the more favourable tides. The mails and 

assengers were sent in a smaller steamer down to Diamond Har- 

ur. The old channel is said to be still closing up, but a new one 
has been opened, deeper than the old one by three or four feet. 

A New Gas Furnace.—What appears to be a very useful new 
gas furnace has just been invented in France. Bunsen’s furnaces, 
commonly employed in laboratories, burn a mixture of gas and ait; 
but their heating powers are considerably limited—in fact, it is 
necessary to limit the supply of air to prevent the furnace cooling 
too rapidly. It will speedily attain a heat sufficient to melt 
copper, but not go much beyond. M. Ch. Schleesing, acting upon 
some experiments he made with M. Demondésir, obtains, with a 
mixture of gas and common air, a temperature much higher. The 
principle upon which the furnace is made is ‘‘ combustion, without 
excess of gas or air,” the said combustion being made to take 
place in a small space. A plentiful supply of the gases is kept up, 
to maintain an elevated temperature, without loss through the 
walls of the furnace, or any other absorbents of heat. To realise 
these conditions, which rationally must be expected to produce 
the greatest calorific effect, the inventor adopts an arrangement 
which is in principle the reverse of that of Bunsen, that is to say, 
that the orifice for the admission of carburetted hydrogen is much 
larger than that through which the common air passes. When 
the mixed gases are lighted a great blue flame is produced, of 
which the heating power does not appear to be much greater than 
with an ordinary furnace of equal size ; but when the flame is 
forced into a refractory envelope, from which external air is 
excluded, then the calorific effect becomes very great. The in- 
creased heating effect is caused by the total combustion of the 
carburetted hydrogen, by the theoretically necessary quantity of 
oxygen, without the admission of useless gas. In further carrying 
out the principle M. Schlesing indicates the special arrangements 
most convenient to heat to whiteness tubes of porcelain and 














engine this appears to be a valuable little arrangement for apply- 
ing common gas to a useful purpose in a few minutes. 

PHOTOGRAPHY IN NaturaL Cotours.—M. Ernest Saint-Edme 
has collected the heliochromic researches of M. Poitevin, who has 
personally spent much time in making experiments on this difli- 
cult subject. No sooner, he says, was the process of Daguerre 
known than the question was raised whether it was not possible 
to obtain natural colours by its aid. Messrs. Seebeck and Herschel, 
a little time after this important discovery, having seen the 
chloride of silver differently coloured under certain conditions, 
managed to reproduce brick red colours by photography. Mr. 
Hunt, in 1840, obtained divers tints in chloride of silver by ex- 
posing it to light under glasses of different colours. But the most 
remarkable results were obtained by M. Edmond Becquerel, in 
1848 and 1849. The results obtained by this learned physician 
were published in the ‘ Annales de Physique et de Chimie,” third 
series. It is necessary, to be able to estimate the importance of 
the new researches of M. A. Poitevin, to see what results had been 
obtained at the end of the labours of Becquerel. After having 
described the various methods of producing chloride of silver, 
endowed with the necessary marvellous physical qualities, M. Ed. 
Becquerel adopted the following :—A plate of polished sheet silver 
is suspended in a solution formed of 125 cubic centimetres of 
hydrochloric acid in 1,000 cubic centimetres of distilled water. 
The plate is connected with the positive pole of a two-celled 
Bunsen’s battery, the negative pole being formed by a plate of 
platina. Chloride of silver is then formed on the surface of the 
plate, its colour varying with the depth of the deposit. The 
operation is stopped when the colour, observed by the aid of a 
feeble light, appears for the second time of a violet rose tint. The 
plate thus prepared is submitted to the action of a bright concen- 
trated spectrum, when the colours will appear, beginning with the 
red and orange ; the violet will come out well as far as the H line, 
and after an exposure of ten or fifteen minutes a prolongation of 
the spectrum will become visible. As regards intensity of the 
colours, it was noticed that red, green, blue, and violet came out 
brightly, whilst yellow and orange were less distinct. M. Hec- 
querel noticed the important fact, that the operation of heating 
the plate to 100 deg. a little after the formation of the sensitive 
surface, was indispensible to obtain pure colours ; also that the 
action of white light was reversed on a plate heated or not heated. 
The right sensitive salt to use was thus ascertained, but it could 
only be produced on a daguerrotype plate, and the colours faled 
on expestire to light. Such was the state of the question at the 
time that M. E. Becquerel made known at the French Academy of 
Sciences the new researches of M. Poitevin. This learned philo- 
sopher wished to complete his photographic researches by the dis- 
covery of a practical method of obtaining the natural colours on 
paper, and fixing them so as to be unalterable on further exposure 
to light. This he has not quite been able tg effect. The nature 
of the sensitive salt of the silver plate is not Well known ; it may 
be a sub-chloride, or common chloride in a particular physical 
state. M. Poitevin endeavoured to obtain the same salt upon 

per, but the results he obtained were poor, the chloride thus 
eet proving very insensitive. He then sought for an accele- 
rating agent, to render the paper more sensitive to light, preserving 
at the same time its polychromic character. Reducing agents, that 
is to say absorbents of chlorine, a no effect, neither did 
oxidising or chloridising agents, t 7? many that would not act 
spontaneously on the violet chloride of silver were tried. Alkaline 
bichromates, chromic acid, and nitrate of uranium, gave excellent 
results. Paper prepared with the violet chloride coloured very 
slowly and imperfectly when exposed under a coloured negative, but 
its sensitiveness was singularly accelerated by previously treating it 
with a solution of an alkaline bichromate. Then it beeame white 
where white light fell, and took a colour analagous to that of the 
negative in other parts. The photographic paper was first covered 
with the violet sub-chloride of silver, and then treated with a 
mixture of one part of a saturated solution of bichromate of 
potash, one part of a saturated solution of ca of copper, 
and one part of a five per cent. solution of chloride of potassium. 
The paper thus prepared can be kept in the dark for several days 
without losing its sensitiveness. The bichromate is the active 
salt, the sulphate of copper assists the reaction, and the chloride 
of potassium preserves the white parts of the picture. The length 
of exposure is about five or six minutes under coloured glass, but 
much naturally depends upon the degree of transparency of the 
glass or negatives. M. Poitevin thus obtains good red, yellow, 
and orange colours, but the process will not give blues and violets 
with certainty. These photographs cannot be fixed so as to with- 
stand the after action of light, which turns them brown, but after 
well washing in a solution of bichloride of mercury, they may be 
preserved in an album. This, then, is the nearest approach at pre- 
sent to the desired object of photographing and fixing the colours 
of the solar spectrum on paper. 





Soutrn KENSINGTON Musecm.—During the week, ending 6th 
January, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from 10a.m. to 10 p.m. 
15,089. On Wednesday, Thursday, and Friday, students’ days 
(admission to the me Ny 6d.), open from 10 a.m. till 6 p.m. 
1,927. Total 17,016. From the opening of the Museum, 5,746,513, 

THE TRAFFIC on the arterial railway systems accommodating the 
northern and eastern counties has made a great advance this year. 
Even the depressed Great Eastern has gone a-head £67,358. The 
increase on the Great Northern has been £127,797 ; on the Lanca- 
shire and Yorkshire, £114,495 ; on the London and North-Western, 
£280,500 ; on the Manchester, Sheffield, and Lincolnshire, £61,951; 
on the Midland, £94,355; and on the North-Eastern, £167,250. 
Some additional mileage was of course brought into operation in 
1865, but still the general progress realised is very striking. 

New ARTIFICIAL MARBLE AND CEMENT.—M. Sainte Claire- 
Deville has lately made an interesting discovery, and a series of 
experiments, which may lead to important practical results. The 
investigation originated in an observation of the effect produced 
by water on a sample of magnesia obtained by the calcination of 
chloride of magnesium. This anhydrous magnesia, in compact 
fragments, says M. Deville, was left for several months in a cur- 
rent of water running from a tap in his laboratory at the Ecole 
Normale, and finally assumed a remarkable consistency, having 
the density, and more than the hardness of marble. When divided 
into rather thin pieces it became translucent, like alabaster, and 
the interior of the mass was crystalline. At the end of six years, 
during which time it was exposed to the air, no change took place 
in its conditions. When analysed it was found to contain— water, 
27°7 parts ; carbonic acid, 8°3; alumina and iron, 1‘3 ; magnesia, 
57°1; and sand, 5°6. M. Deville pulverised some of this substance 
and mixed it with water till he produced a semi-plastic mass, and 
he then left it for several weeks in a tube containing distilled 
water deprived of gas by boiling, and enclosed in a glass tube her- 
metically sealed. The magnesia combined slowly with the water, 
and became as compact and as hard as the first-mentioned speci- 
mens. The desiccation caused by exposure to the air caused it to 
become crystalline and translucent. Some medals were cast with 
this new substance, treated like plaster, and they assumed under 
water the appearance of mastic. A mixture of chalk or marble 
with pulverised magnesia, made into a slightly plastic paste with 
water, is said to mould well, and to assume extreme solidity under 
water. M. Deville proposes to apply this substance to busts, ancl 
hopes to produce a very valuable kind of artificial marble. Dut 
another and far more general and important application of the 
discovery is that of the making of cement. M. Deville calcined a 
quantity of dolomite, rich in magnesia, at 300 deg. to 400 dez. 
Centigrade, less than dark red heat, mixed the powder with waicr, 
tried the product as a cement. Experiments have been made w:th 


| this cement in salt water, and they are reported to have bern 


eminently satisfactory. M. Deville’s reputation as a chemist gives 
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RAILWAY MATTERS. 

THE exact number of railway bills deposited for the ensuing 
session is 409, 

A PASSENGER can now leave Calcutta on Monday morning and 
reach Delhi on the Wednesday. 

To-MoRROW is the last day for making the 8 per cent. deposits 
on railway bills for this session. 

THE first section of the Manchester and Milford Haven Railway 
was opened for traffic last week. 

OnE hundred and sixty-seven kilométres of the railway between 
Rome and Foligno have been opened. 

MEssks. PEvO AND BETTS are about to commence the spur line 
between the Brighton terminus and Kemp Town. 

Ir is stated that the works on the South Wales and Great 
Western Direct Railway will shortly be commenced. 

Asovut three hundred and eighty-nine miles of new railways were 
opened in Great Britain during the year 1865. 

THE International Contract Company have concluded a contract 
for the construction of the Dublin metropolitan railways. 

THE grants of public lands to the Northern and Central Pacific 
Railways will exceed, by careful estimates, 125,000,000 acres. 

THE nam the rl of Belmore has been added to that cf 
Mr. Mousell in the railway commission to represent Irish inte- 
rests. 

Tue Bedford and Northampton line has been staked out, and 
early in the spring everything will be settled for letting the con- 
tract. 

Mk. STEPHEN Reavy has been appointed the secretary of the 
London and North-Western Railway Company in the room of Mr. 
C. E. Stewart, r¢ sig med, 

Ir appears there is a prospect of the Great Western and Milford 
Haven line being carried out. This scheme would effect a saving 
oi 12 miles between Liverpool and Bristol. 

Tuk Blackwall Railway came into sion of the Great 
Eastern on the Ist inst., under the terms of the lcase submitted 
to the shareholders of the respective companies. 

Tue 18th inst. will be the first day on W 
Sinith, the examiners, will ascertain whe in the 
local bills, the standing orders have been complied with. 

On the New York Central Railway the percentage of expenses 
of transport is stated to be 77°87 of the gross earnings, indicating 
a peculiar management in American railways. 

It is announced that five directors of the Gr 
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way have retired from the board, ee s. J. S. Wells, J. T. 
Norris, Horatio Love, J. Packe, and J ‘ T. Smyth. 

THE piercing of the Ruta tunnel, whisk connects Camag ith 
St. Margherita by a pass of 3,050 yards, has just been m- 
plished. This formed the most serious difficulty in the line from 


Genoa to Chiavari. 

CERTAIN railway excavations near Malton have brought to light 
very interesting ancient remains; among them spear heads and 
Roman pottery, and well-preserved coins of the date of C 
tine al of Helena, his mother. 

THE Chichester and Midhurst Railway has just b 
to the Brighton Company. The contractors, M. 

ixton, have already commenced the works, 
pleted before the 30th June, 1868, 

THE survey of new lines of railway for Central India and Raj- 

pootana has been approved by the Bombay and the Supreme 
Governments ; and Col. Crommelin, R.E., has been sent to Luck- 
now to fortify the railway station there. 
Tut Midland Company have selected the designs of Mr. 
Scott for their meteepaliten terminus and hotel. The buildings 
e to front the Euston-road, between Brewer-street and the Old 
St. Pancras-road, and their cost will be about £300,000. 

Tue South-Eastern and Portsmouth project, which comprises 4 
line from Dorking to Portsmouth by way of Chichester a 
Langston Harbour, has, pending negociations with one of the larg 
southern companies, been withdrawn for the present session. 

Two sections, about 70 miles, of the Mauritius Railway have beer 
completed, and promise most satisfac tory returns. The works 
have been constructed in a thoroughly substantial m:z anner by 
Messrs, Brassey and Wythes. Mr. Hawkshaw is the engineer. 

THE traffic receipts of railways in the United Kingdom for the 
week ending 30th December, amounted to £646, 105, « 
£586,330, the receipts of the corresponding z week in the pre 
year. The mileage had increased, however, by about 390 miles. 

Tu Doncaster and Wakefield Railway will be opened immedi- 
ately. The Great Northern and Manchester, Sheffield, and Lin- 
colnshire Companies are to work it. The saving of time between 
London and the West Riding will by this railway be at least half 
an hour. 

Tue South Australian railways are for sale by the Govern- 
ment. Mr. Fuller of Melbourne offered £312,500 for them, and the 
International Financial Company of London £385,000; but as the 
Gove — nt engineers value the lines at £750,000, both offers were 
refused 

A LINE is projected between Arequipa and the fort of oo in 
P ru, to supersede the present uns: ife harbour of Islay. eps are 
about to be taken to invite English capitalists to take an inte rest in 
the projected undertaking, and, if it meets the expected support, it 
is proposed to bring it out in the London market. 

Mr. GERRISH, the oes of the ill-fated train which was pre- 
cipitated into the lock of the Swansea Dock, on the 29th 
November, and who then Ben death, died, a fow days ago, from 
the effects of another accident ; he slipped off his engine, had his 
foot crushed, and sank after mortification had set in. 

M. ARMAND, Minister of Public Works in France, has officially 
addressed a circular letter to several railway companies in the 
Empire, requiring them to adopt in their trains a particular system 
of communicé ition between the driver and guard. The system 
which he calls upon them to adopt is a combination of the plans of 
Prudhomme and Achard. 

THE total number of metropolitan railways now proposed, 
including new lines, branches, and junctions, is 158, and the total 
length of the metropolits in lines proper is about 300 miles : and 
taking the average cost per mile (including six bric lges over and a 
tunnel under the Thames) at £ 500,000 per mile, the total cost 
would amount to £150,000,000. 

THE Wexford and Bagenals Town Railway was sold, on the 6th 
inst., to satisfy the demands of creditors to the amount of 
£67,000. The only bidder was Mr. Motte, a barrister of London, to 
whom it was knocked down for £25,000. It is understood that 
Mr. Motte is acting for some London capitalists. The railway is in 
working order to the extent of twenty-one miles. 

A ruMouR has been prevalent in Oxford during the past week 
that the Great Western carriage manufactory will not after all be 
beng to Oxford, but will be removed to Swindon, which is con- 

idered a much more eligible situation. We have reason to 
believe, however, that there is no truth in the rumour. 

THE Minister of Public Works has officially addressed the French 
Government, informing them that the Mont Cenis tunnel will be 
completed towards the close of 1870. The object of this despatch 
is to get the French Government to undertake on their side of the 
Alps ‘the construction of such extensions as may be necessary to 
secure the thorough continuation of the International line. 

THE increase established in the railwé ay traffic of France last 
year, as compared with 1864, exceeded £1,500,000. The Southern 

Railway has become concessionnaire of two lines just declared 
of public utility. These two lines detach themselves from the line 
from Toulouse to Payonne, one near Lourdes, and the other near 
Montrejean. The first directs itself to Pierrefitté and the second 
to Bagnére-de-Luchon. 
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NOTES AND MEMORANDA. 
LIGHTNING is most dangerous in winter. 
Tue inspiratory power of the lungs is a surer test of the vis vite 
than the expiratory. 
Ir is computed that from 70,000 to 80,000 distinct species of 
plants have been collected by botanists. 


Insects have lately been found in ice caves having no commu- 
nication with the outer air. They are apparently a kind of caddis 
fly. 

THE temperature of the atmosphere at all elevations is inversely 
as the capacity of air possessing the rarity due to the given alti- 
tude. 

SounD moves more rapidly through water than through air. 
The velocity also increases as the temperature of the water in- 
creases, 

THE mean temperature of the earth has not altered by the ;},th 
part of a thermometrical degree since the age of Hipparchus, fully 
2,000 years ago. 

As an instance of the evolution of heat by plants, 2 geranium 
has been found to possess a heat of 87deg., when the air around 

was at 81 deg. 

THE annual aver rage amount of rain which 
is, according to Mr. Howard, 24°804in. ; to Mr 
and to Mr. Glaisher, 24°605in. 

Wit every 100 Ib. of the ashes of the beech a field may be 
supplied with the requisite ingredients to serve for the growth of 
more than 15,000 Ib. of corn. 

Ir has been calculated that a vertical ray of light in its passage 
through the clearest air loses at least a fifth part of its intensity 
before it reaches the earth’s surface. 

TuE density of Mercury is about 2 
154 times that of water; hence his 
globe of quictaliver of the s: 





alls i in tl his country 


. Belville, 24°78in. ; 
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ght is greater than that ofa 
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Tue colours of the stars seem to change 
periods of time. Thus Sirius } 
red star, but it is now brilliantly white. 
A sHoutT from a boy standing at a distance of 
is reflected by the wall half a second afterwards, 
boy’s ear as an echo one second after he shouted. 
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LESLIE calculates the diminution of heat at the 
Fah. for every 300ft., near the earth’s surface. 
Playfair it is 1 deg. Fah. for every 207ft. of ascent. 

From 8th to 14th January, is the coldest week in the year in 
London and its environs. The thirty-first week in the year, from 
29th July to 4th August, is the hottest in the same locality. 

A LARGE squill bulb which it was wished to dry and preserve has 
been known to push up its stalk and leaves when buried in sand | 
kept up to a temperature much exceeding that of boiling wat 

A COMMON-SIZED cabbage was ascertained by Hales to e: 
from 15 0z. to 20 oz. of water during the twe lve hour rs of day’ 
This quantity is more than is given off by the 
same time. 
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"= MBOLDT states that in mid-Europe, between the parallels of | 
38 deg. and 71 deg., the diminution of temperature is 0°9 deg. | 
Fah. for every 240ft. or 262ft. of perpendicular elevation above the 
level of the sea. | 
CapTaIn Witson, R.E., has succeeded in obtaining the true | 
level of the Dead Sea. H« fixed the gr t depression at 
1,298ft. below the Mediterranean, and when t the sea is highe st the 


289° ft. 

In some recent experiments by Professor Mitscherlich, on the 
detection of iodine, bromine, and chlorine by the spectrum, some 
water from the Dead Sea showed a large proportion of bromine, 
but not a trace of iodine. 

It is stated by Mr. Ww. F. Barrett that the 
100,000th part of a grain of sulphur uniformly m 
stance may be detected by means of the blue colour 

cates to the hydrogen flame. 

THE inspiratory power of the lungs is greatest at 5ft. 7in. and 
5ft. 8in. As the stature increases beyond this the power gradually 
decreases ‘he expiratory power is, on an average, one-third 
stronger than the inspiratory. 

On clear and calm nights the temperature of the atmosphere 
increases with the distance from the earth. Mr. Six has estab- 
lished the fac t that the atmosphere at the hei ght of 220ft. is often, 
upon such nights, 10 deg. warmer than at 7ft. above the ground. 


Ozone, according to Schinbein, is the most powerful oxidising 
agent with which we are acquainted. It is capable of tr: ansforming 
in the cold, even silver into the peroxide of that metal, iodine into 
iodic acid, and nitrogen (a strong base being present) into nitric 
acid, 

THE annual production of coal in the Chinese empire has been 
given at 1,000,000 tons. The value of this coal at the pit’s mouth 
is given, in round numbers, as £1,200,000, and it appears that the 
consumption of native coal in China is only one ton to every 
406 persons. | 

A HoT spring in the Manilla Islands, which raises the thermo- 
meter to 187 deg., has plants flourishing in it, and on its borders. 
In hot springs near a river of Louisiana, of the temperature of 
from 122 deg. to 145 deg., have been seen growing not merely the 
lower and simpler plants, but shrubs and trees. 

M. Buutincs states that a short chain of twenty elements, each 
composed of thirty-five millimetres of thin silver and magnesium 
wires wound round pieces of caoutchouc, and properly connected, 
will produce, when simply moistened with pure w ater, all the effects, 
chemical, physical, and physiological, of a long Pulvermacher’s 
chain, 

SoME years ago it was found necessary to re-pave the town of 
tasingstoke not many months after the pavement had been laid, 
owing to the growth of large fungi under the stones, which com- 
pletely lifted them out of their beds. One of these stones 
measured 22in. by 2lin., and weighed 83 Ib. ; and the resistance 
offered by the mortar which held it in éts place wouid probably be 

a greater obstacle even than the weight. 

THE approximate ¢ comparison between the working power of 
oxen, mules, and asses and that of an average draught horse is as 
follows :—The load of the ox is the same as that of the horse ; 
best velocity and work, two-thirds that of a horse. The load of 
the mule is one-half that of the horse, with the same velocity ; 
and work, one-half. The load of the ass is one-quarter of that of 
the horse, and the best velocity and work, one-quarter. 

Tur first merchant vessel crossed the Atlantic from the Clyde in 
1719; in 1735 the Virginian merchants in Glasgow had fifteen 
vessels engaged in the trade. Of the 90,000 hogsheads of tobacco 
imported into the United Kingdom in 1772, Glasgow alone im- 
vorted 49,000. From 1752 to 1770, the total tonnage dues of the 
1arbour of Glasgow amounted to only £147, or equal to an average 
of £8 per annum. In 1780, the Clyde having been deepened, they 
reached £1,515, 

M. PeLovze has published a method of making a glass which is 
said to exceed in beauty Venetian aventurine. He fuses together 
250 parts of sand, 100 parts of carbonate of soda, 50 parts of 
carbonate of lime, and 40 parts of bichromate of potash. The 
resulting glass contains from six to seven per cent. of chromium, 
about one-half of which is combined with the glass, communicating 
a magnificent colour, while the other is distributed through the 
mass in brilliant scales, 
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MISCELLANEA. 

Tue Mississippi was frozen over opposite St. Louis on the 15th 
December last. 

Ir is proposed to throw a great bridge across the Elbe, between 
Hamburg and Harburg. 

A SPECIMEN of cinnabar taken from a mine in North Almaden, 
which was opened last July, contained 90 per cent. of mercury. 

THE 18th of this month is fixed for the unveiling, at Barnsley, 
of the statue erected to the memory of the late Mr. Joseph Locke. 

Messrs. PENN AND Son have received orders from the Admiralty 
to fit one of their engine-room telegraphs on board the Bellerophon. 

Seme small pieces of gold have recently been found in a tin 
stream in St. Martin’s, to the South of the Helford river in Corn- 
wall. 

Iv is stated that a source of petroleum has been found in the 
state of Archangel, near the course of a stream which falls into 
the Betchora. 

THE quantity of petroleum shipped from America to England 
during 1865, has been but 5,790 tons, against 15,455in 1864 and 
29,2 72 in 1863. 

Be FORE the 15th April there are 349 houses to be taken down in 
the old part of Paris, which will cause the displacement of several 
thousand families. 

A sHIP in Hartlepool harbour, laden with coal, was almost blown 
to pieces last Friday evening by an explosion of gas which had col- 
lected in the hold. 

AccORDING to a recent caleulation there are in Ametica 1,457 
companies engaged in the production of petroleum, representing a 
capital of £181,918,800. 

BisMvTH is said to have been discovered in-Spencers’ Gulf, 
South Australia, where a mine is now vigorously worked and 
likely to prove profitable. 

A SEWING factory has been open North Western Com- 
pany, at Crewe, to afford remunerative employment to the hitherto 
une mp loyed women there. 
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THE prospectus has been pen of the New Zealand Iron and 
Steel Company, with a capital of £100,000, to work an invention 
for smelting iron-sand at New Ply ymouth, New Zealand. 

A PECULIAR substance has lately been 
under the name of ‘* West India }1 
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AN ingenious instrument for t ation of electricity to 
sounding has been invented by M. Hédouin, of Lyons. ‘The lead 
is so arranged that when it touches the bottom a cwrrent is esta- 
blished which rings a bell. 

A company has been formed for explczing urces of 
petroleum which are said to be abundant in Z oceur- 





rence of petroleum in Zante was known at least 4 
for Herodotus wm apesks of it. 

FRIEDERICH recommends a mixture of crude py 
aluminous mi ater, as a means of preventing boiler  incrustat 0 
He puts so much of the mixture into the boiler as that the 
contents shall just redden litmus paper. 
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SPONGES are adulterated by being well kncaded in weak gum 
water, with which very fine sand is mixed. The y are then dried 


and the excess of sand falls out of 


is left largely to increase the orig 


in the sun, 
cient 


the pores, but suffi- 
inal weight of sponge. 

Tue Builder points to the circumstance that, at a recent sa Je for 
clearance for the North-Western Railway, the “‘ materials of two 
houses” in Fi insbury were knocked down for three pounds, and 
asks if it be possible that buildings of that kind exist in London. 

THE Admiralty has given instructions for one of the iron 
mortar vessels belonging to the squadron laid up at Chatham 
dockyard to be lent to the Great Eastern, to be used as a tender to 
that vessel during the time she is lyi ng in the Medway receiving on 
board the new Atlantic telegraph cable. 

THERE are now 23 steampacket aaa in this country, who 
about 370 steamers, the tonnage of which is 560,000, the 
horse-power 110,000, and the value between £30,000,000 and 
£40,000,000 sterling. 164 of these ships are connected with Liver- 
pool, 94 with Southampton, 40 with Hull, 35 with London, 16 

with Glasgow, and 15 with Hartlepool. 

A SIMPLE and perfect form of filter has been devised by the 
Apparateur of the College of France. It is made by placing in 
the tank of impure water a vessel so arranged that a sp rhich 
» over its edge and dip into the water of the 
tank. The sponge absorbs and purifies the water, and allows it to 
droj » into the receiver. 
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Panis, after London, is the great centre for the sale of Brazilian 
diame and other precious stones. Diamonds which were 


sent in the raw state to Amsterdam to be cut are now 
in Pari They lose about half their weight in the 
cutting. The price of choice diamonds of small size, and in the 
raw state, varies, in Paris, from 30s. to £4 the carat. 

In Germany, M. E. Prieger has commercially prepared alloys of 
manganese with iron. They harder than tempered steel, are 
capable of receiving a high polish, and in colour are white, of a 
shade between ag and silver. They melt at a red heat, do not 
oxidise in the air, and even in water only superficially. Alloys of 
copper and manganese, and tin and manganese, have also been 
obtained, the former resembling bronze but harder; the latter 
like silver. 

By a careful di gest of the Nary List for January, 1866, it is 
found that the number of ships now in the royal navy is 799, of 

which 188 ¢ ire in actual commission, exclusive of those belonging 
to the same classes as those execu pte lin our review of 1865. There 

in 1865, 16 ships of from 70 to 104 guns, mounting 1,278 

26 of from 30 to 67 guns, carryin ; 952 guns ; 26 of from 20 
) guns, carrying 577 guns ; 38 of from 10 to 19 guns, carrying 
g¢ 300 guns. This gives a 

». 


5 guns ; and 81 of 1 to 9 guns, ¢ 
tot J armament of 3,692 guns, being a reduction of 244 guns on the 
entire iron-clad ships 


formerly 
finished 



































preceding return. There are 16 partly or 
afloat, against 11 in 1865, and their armament shows an increase of 
24 guns. 

On Monday, January Ist, the Japanese Commissioners visited 
the agricultural implement works of Messrs. Ransomes and Sims, 
at Ipswich, On their arrival at the manufactories the various 
agricultural operations of threshing, grinding, ploughing, and irri- 
gating by zs. am power were exhibited and explained to them. 
Several small machines, specially adapted to the produce of the 
East and Japan, were also shown. The visitors were entertained 
at luncheon at the residence of the senior partner, Mr. J. Allen 
Ransome ; after which they were conducted to the patent stone 
works, where they inspected the process by which sand is 
transformed into hard stone in a few minutes by Mr. Frederick 
s process 
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Mr. Witttas ADAMS, the locomotive superintendent of the 
North London Railway, has for some time past laboured to over- 
come the defects of the ordinary four-wheel bogie as used in this 


country and the States. One of its principal defects lies in the 
fact that it only possesses the power of swivelling round a central 
pin. When an engine with four drivers and a four-wheel bogie 
are driven round a curve, it will be found that a plummet dropped 
from the forward buffer beam will touch the ground at a point re- 
moved outwards to a greater or lesser distance from the centre of the 
track, by an amount determined by the radius of the curve and the 
length of the engine. Again, the weight of the engine is not con- 
fined to a central point, and, as a result, at points where an incline 
comunences on a curve, and the outer rail is raised, a’sharp twisting 
strain is imparted to the entire machine. To avoid this the bogie 
pin has been made spherical in order that the truck may be enabled 
to accommodateitself to the irregularities of the road. This arrange- 
ment has hitherto not proved very successful—the bogie dipping 
in front under the influence of a thrust coming above the point of 
resistance at the rails. 

The bogie invented by Mr. Adams, and applied to the North- 
London Railway locomotives, has been tested now for a consider- 
able time with such results that we may consider the new bogie a 


| weight, when on an uneven road, gets on cross corners, and tends 
| to cause the engine to mount the rails. 











s .bstantial improvement deserving some attention at our 
nands. The accompanying engraving will, we think, make 
i s construction perfectly el ar. 

In Figs. 1, 2, 3, a, is the bogie frame, with its four wheels 
as usual. Across the centre of the frame, from c to d, are 
placed a pair of bearers or girders b, made of angle iron; 
the ends of the girders are cunnected by the top and bottom 

lates ¢, and are secured, as shown, to the sides of the bogie 
rame. In the centre space between the girders a rec- 
tangular sliding block d is placed, provided with a circular 
hole to receive the bogie pin e. The bogie pin is attached to 
the engine or boiler as usual, and fitted with the ordina’ 
ball-and-socket arrangement. The play of the sliding bloc 
d is limited by stops A, h. 

The lateral sliding motion, amounting in practice to about 
4in. at each side of the centre on curves of four chains 
radius, thus provided for, wehave yet to consider the means 
| which the tipping action, to which we have already 
alluded, is prevented. This is effected by placing a flat 
circular disc of india-rubber between the sliding blocks 
and the bogie pin. The surface is thus extended and 
stability obtained. The rubber, shown at in Figs. 2 and 
3, only carries a pressure of about 100 Ib. per inch, and is 
therefore durable and elastic. 

e advantages claimed for this bogie may be briefly 
summed up. The central bearing of the ordinary bogie is 
retained, and traversing as well as swivelling motion is 
given around the bogie pin. The bogie frame being re- 
lieved from all lateral strain it can be made much lighter, 
and, consequently, simpler and cheaper; the expensive 
forgings a diagonal braces used in English bogie trucks 
are dispensed with, and two pieces of angle iron are rivetted 
to the side frames, and stiffened with gin. plates, which 
serve as diagonals. The india-rubber block which takes 
the weight yields to any twist in the rails, the same as 
the cup and ball generally used, but it has the advantage 
of bringing the bogie frame always to the level position 
when on a level road. 

The interposition cf a spring effects some saving in wear 
and tear, and the loosening of the rivets of the bogie frame, 
and the engine runs much more quietly in consequence. 

This bogie appears to possess a certain advantage over 
radial axle boxes in the fact that the weight of the engine 
rests on three points, viz., the centres of the compensating 
levers and the bogie pins, whereas in the radial axle-box 
arrangement it rests on four or six points. 

Now, as a three-legged stool cannot rock, so an engine 
with a bogie and compensating lever between the springs 
of the fixed wheels is little affected by any irregularity 
in the surface of the rails, within the range of the play of 
the axle-boxes, amounting to 3in. or more; whereas, in radial 
axle-box engines, as in engines of the ordinary construction, the 


It is possible that the excellent disposition of weight upon the 
wheels which the bogie system admits of is the reason it has 
met with so much favour in the United States, and not so 
much on account of its advantages for passing round sharp curves. 





ROYAL NAVAL ENGINEERS. 

WHEN the engineer officers of the royal navy prepared a state- 
ment of the disabilities under which they considered that they 
were labouring to be laid before the Select Committee of the 
House of Commons, appointed in 1863 to inquire into the 
subject of naval promotion and retirement, the points to which 
the greatest importance was attached, and which they were most 
anxious should be brought under the notice of Parliament, were 
the following, viz. :— 

1. That ordinary pensions should be granted to the widows of 


engineers and assistant-engineers. 
2. That all time served should be allowed to count for increase 





of full and half-pay, on attaining the rank of chief engineer. 


3. That a proportionate increase of full and half-pay should 
be allowed annually, instead of at intervals of five years as at 
present. 

4. That improvement should be made in the present anomalous 

ition of the inspectors of machinery afloat as regards full and 
half-pay. 

But as the inquiries of the committee did not embrace matters 
of a financial character, and as the officer selected to give evidence 
on behalf of the engineers was directed (vide Blue-Book, quest. 
3387) to confine himself to such remarks and suggestions as did not 
include the question of pay, those points, though most important, 
were almost excluded from consideration; and although some of 
the minor inconveniences from which the engineers were then suffer- 
ing have been since partially removed, and some of the suggestions 
made to the committee have been acted upon ; yet the position of the 
engineers, as regards the matters above enumerated, is even less 
satisfactory at the present time than when the statement above 
referred to was prepared; inasmuch as the retrospective action of 
the Circular, No. 60, dated 12th October, 1863, by which the 
standard of qualification was very considerably raised, has left 
several officers who have rendered long and valuable service with- 
out the least hope of promotion to the rank of chief engineer; and 
further, the rate of promotion to that rank is now so slow, that 
those who are fortunate enough to reach it do so only after a 
service of from twelve to fourteen years, and consequently the 
disproportion between the time actually served, on the small 
portion of it which is acknowledged, viz., four years, is daily 
increasing. 

No provision exists at present for the widows of the engineers 
and assistant-engineers of the navy, unless in the event of their 
husbands being killed in action, or losing their lives in the per- 
formance of an immediate act of duty; though, from the very 
arduous and exhausting nature of the service rendered by these 
officers, many come to as untimely an end as though they had 
suffered a violent death. 

In preferring the request that all time served should be allowed 
to count for increase of full and half-pay on attaining the rank of 
chief engineer, the engineers of the navy feel that they have a 
very strong case, inasmuch as the principle involved is very widely 
conceded in various branches 4 4 the public service; and since 
before a candidate is eligible for entry in the navy as assistant- 
engineer he must have arrived at manhood, and have acquired the 
various qualifications, educational as well as a. requisite to 
fit him for the immediate performance of duty of a highly 
responsible character, the magnitude and responsibility of which 
duty is not to be measured simply by the value of the machinery 
entrusted to his care (costly though that undoubtedly is), but by 
the consideration of the fact that, from negligence or incapacity on 
his part an important service might be either delayed or totally 
frustrated, involving consequences of incalculable moment to the 
country at large; it is therefore submitted with great confidence 
that such services should not remain unacknowledged as at present, 
when only four out of twelve or fourteen years’ servitude are 
allowed to reckon for increase of full and half-pay. 

The request that a proportionate increase of full and half-pay 
should be allowed fh sas is submitted on account of the very 
great hardship experienced by those officers who, from illness or 
other cause, may be removed, temporarily or permanently, from 
active service, at a time when a large portion of the present 
required term of five years has been served, and who, for want of 
the remaining portion of the term (possibly only a few weeks or 
even days) are deprived of a very large fraction of their income, 
in some cases as much as one-fourth being thus lost to the officer. 
This would be remedied by a proportionate part of the increase 
now granted at intervals of five years being allowed for each year's 
service; and while the concession of this request would be con- 
sidered a great boon by the officers interested, the difference to the 
estimates would be so trifling, when spread over the five years, as 
to be scarcely worth notice. 

The position of the inspectors of machinery afloat is anomalous 
in the highest degree, and calls loudly for improvement. These 
officers, who are entrusted with the supervision of machinery of 
immense value, and upon whose judgment and talent the mainte- 
nance of a steam fleet in a state of continued efficiency almost 
entirely depends, are remunerated at a rate wholly incommen- 
surate with the magnitude and importance of their duties. Of all 
naval officers of corresponding rank, they are by far the worst 
paid; and the difference between the pay of a senior chief engineer 
and that of an inspector of machinery afloat is so small as 
scarcely to offer any inducement to an officer to assume the 
increased responsibility; in fact, it would be possible for a chief- 
engineer, who may be so fortunate as to attain to the highest rate 
of pay, to receive a greater remuneration (including “ charge 
allowance”) than his superior officer, the inspector of machinery. 
A progressive scale of pay for each year’s service is required to 
remedy this anomaly, as, at present, an inspector of machinery 
receives no greater emoluments after a lengthened period of ser- 
vice in that rank than when first promoted to it. But if the 

sition of these officers be considered with reference to their 
iatom. the anomaly becomes even more striking. Under pre- 
sent regulations they are allowed only the same scale of half-pay 
as they would have been entitled to as chief-engineers, their 
services in the superior rank of inspector of machinery afloat being 
entirely ignored; and it is quite possible that a chief-engincer, 
holding equivalent rank with a lieutenant in the navy, may be in 
receipt of a rate of half-pay; equal, and even superior to that 
allowed to an inspector of machinery afloat, holding equivalent 
rank with a post-captain. 

The engineers of the navy are desirous of directing especial 
attention to the suggestions made in the evidence given before the 
Select Committee (vide Blue-Book, questions 3411—2) relative to 
the appointment of an inspector of machinery as part of the staff 
of each po necwcne Seafoeeh em J and the creation of an intermediate 
rank of deputy inspector of machinery to serve under each junior 
flag officer or commodore ; which, if carried out, would open a 
field for promotion, and confer rewards upon talented and deserv- 
ing officers. The duties which these officers would have to per- 
form are now executed by the chief engineers of the flag ships 
(excepting on the Mediterranean station, in China, and at the 
home ports, where inspectors of machinery are already employed), 
who receive no allowance for the extra responsibility thus imposed 
upon them, and who, being frequently junior to the chief engineers 
of some of the other ships of the squadron, find themselves in very 
unpleasant positions when called upon to criticise the opinions or 
conduct of their seniors. 

That the evils above complained of are real, not imaginary, is 
proved beyond question by the fact that the engineers of the 
merchant service, who must be allowed to be competent judges of 
the importance of the duties performed by engineers at sea, have 
shown themselves particularly averse to surrendering their freedom 
by enrolment in the Royal Naval Reserve. Of nearly 900 certifi- 
cated engineers of the merchant navy, from amongst whom the 
required 300 for the Royal Naval Reserve have been sought, only 
two have as yet been enrolled, though there has been no corre- 
sponding difficulty in inducing officers of the executive class to 
join that valuable national force. ' 

The numerous mechanical appliances for reducing manual labour, 
which are introduced into our present ships of war, render the 
services of experienced and scientific engineers of ever increasing 
value to the country. The engineers of the royal navy, therefore, 
trust that their case will receive the favourable consideration of 
the authorities ; and that their requests, as set forth in the fore- 
going statement, will be granted, since they believe them to be 
based upon principles of justice and moderation, and calculated to 
promote the general interest of the naval service. 

Ist January, 1866. 

Note.—The Blue-Book referred to in various parts of the above statement is 
the “ Report of the Select Committee of the House of Commons on Navy Pro- 
motions and Retirements, 1863,” 
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Herr Krupp, of Essen, is so well known in connection with the 
manufacture of ordnance and steel, that his inventions are invaria- 
bly worthy of attention. He has recently introduced several im- 
provements in ordnance, of which the main features may be 
briefly indicated. The invention has particular reference to a 
patent secured by Herr Krupp in October, 1862, and is intended to 
enable the gunner to more effectually operate upon the sliding 
valve or wedge used for closing the breech, and to prevent all pos- 
sibility of the wedge or valve being driven out by the force of the 
explosion when firing the gun. For this purpose a spindle is em- 
ployed, having for a portion of its length at one end a screw cut 
upon it which takes either into the thread of a female screw 
tapped in the outer end of the wedge or valve, or through a lug 
projecting from the back of the wedge at its larger end. The oppo- 
site end of the spindle has a handle keyed to it for the purpose of 
turning the spindle. When the spindle is tapped directly into the 
end of the wedge there is formed upon it one collar, but when the 
screw is working through a lug, then two collars are used, with a 
space between them. In that side of the gun into which the valve 
is inserted, and which for convenience is the right-hand side, is 
cut a V or other shaped groove running at right angles to the 
spindle, and into this groove is fitted a sliding piece forked at the 
end opposite the spindle, the opposite end being turned up so as 
to form a handle, or a handle may be fitted into it. 

The method of operating with this arrangement is as follows :— 
Presuming the wedge to be withdrawn for the purpose of loading, 
the sliding forked piece is necessarily drawn back to liberate the 
spindle. When the gun is charged the sliding valve or wedge is 
pushed into its place, which brings the space between the collars 
(when two are used) in the spindle opposite the forked end of the 
sliding piece, which is then by means of its handle pushed forward 
until the forked end embraces the spindle between the collars. 
The screw is then turned once, which brings the lower collar tight 
up against the under side of the forked sliding piece, and thus 
completely prevents the valve from being driven out by the force 
of the explosion when the gun is fired. 

It will be observed that, to prevent the sliding forked piece 
from being driven out, the inner collar on the spindle is turned 
with a conical recess in its face, which, when it is brought into 
contact with the under side of the sliding forked piece, by turning 
the handle, takes into a semicircular projection on the sliding 
forked piece, and thus effectually prevents it from moving when 
the gun is fired. To open the breech the sliding piece is drawn 
back, the screw having been previously turned in the opposite 
direction so as to liberate the collar from the fork. This turning 
of the screw also brings the opposite collar on the spindle against 
the outer side of the fork, and slightly draws the valve so as to 
start it should it have become in the slightest degree fast. 
This arrangement of the two collars on the spindle is used when 
the cma end of the spindle is tapped directly into the end of 
the wedge, but when the screw is tapped through a lug on the 
hack of the wedge, then the end of the screw abuts and works 
against a hardened steel piece let into the bottom of the recess in 
the breech into which the lug on the valve passes. When the 
forked piece is moved back the valve is at liberty to be partially 
withdrawn, so as to open the breech. A spring stop is passed 
through the top of the gun and fitted into slots cut in the upper 
side of the valve to regulate its exact position, an 
prevent it being drawn out too far. The forked piece is also pre- 
vented from being pushed out more than necessary by a pin which 
takes into a slot cut in the bed of the groove. 

Fig. 1 gives a side elevation of a portion of one of these guns; 
Fig. 2, an end view; Fig. 3, a section of the breech, with the slidin; 
valve in plan ; Fig. 4, a separate view of the valve ; Figs. 5, 6, a 
7, back view, section, and end view of the sliding forked piece. 

To accomplish this same object of preventing the wedge or valve 
being driven out when the gun is fired, Herr Krupp also uses the 
following modification of the above arrangement :—Through the 
valve and in the line of the bore of the gun is cut a slot, into 
which is fitted a bolt, one end of which is tapered off and takes 
into a recess cut in the breech of the gun. This bolt has cut in it 
an —— oblong slot, into which fits a pin which projects eccen- 
trically from the end of the spindle placed at right angles to the 
bolt. This spindle is turned by means of a handle, the boss of 
which is partially cut away so as to admit of the handle only being 
turned round half a revolution when operating on the bolt. The 
remaining part of the boss of the handle at every half revolution 
comes in contact with a stop on the side of the gun to prevent the 
handle being turned round more than necessary. The recess in 
the breech into which the end of the bolt takes is furnished with 
a hardened steel cup, and there is also provided a hole through the 
breech and in a line with the bolt, so that should at any time the 
eccentric pin on the end of the spindle become broken, a tool may 
be passed through the hole and the bolt driven back so as to libe- 
rate the wedge. 











Fig. 8 is a side elevation of a portion of a gun; Fig. 9 an end 
view of the breech ; Fig. 10 a section with the valve in plan; Fig. 11 | 
a separate view of the wedge; and Fig. 12 an end view of same. 

A is the gun ; B, the sliding valve or wedge ; C, a bolt which is | 
used for securing the wedge from being pushed or blown out when 
the gun is discharged. This bolt passes through a slot in the | 
wedge, and has cut through it an oblong opening a, a ; one end of 
this bolt is tapered off, and takes into the ardened steel cup b, 6, 
fitted into the breech of the gun. D is a spindle which passes | 


through the end of the sliding valve, and at right angles to the 
bolt C. The inner end of this spindle has an eccentric pin d | 


turned upon it, which takes into the oblong opening a, a, of the 
bolt C. E is a handle, fitted on the square end of the spindle D, 


and is used for turning the spindle, and thus operating to insert or | 
ing to the direction in which the | 


withdraw the bolt C according 
handle is turned. It is only essential that this handle should 
make half a turn for the insertion of the bolt C; and for this pur- 
pose one portion of the boss of the handle is cut away, so that the 
remaining part forms a projection, as shown atc,c; f, f, is a stop 
secured to the end of the wedge, and against which the projection 


c, ¢, abuts, and thus prevents the handle from receiving more than | 
a half turn in either direction. H is a hole drilled through the | 


breech of the gun, and in a line with the bolt C, so that should the 
in d on the spindle D become broken from any mishap, then the 
lt C can be driven out from the cup 6, and thus liberate 
the valve B. This hole, when not required to be used, is closed by 
ascrewed pin I. Presuming the wedge B to be withdrawn for 
loading the gun, then the bolt C is withdrawn also, When the 
wedge is — into its place, then the handle E is turned half 
round, which causes the eccentric pin d to traverse the slot a in the 
bolt, and at the same time to insert the taper end of the bolt into 
the cup 6. When it is desired to open the valve the handle E is 
turned in the opposite direction, which withdraws the bolt C from 
the recess 6, and thus liberates the valve. 

In guns of a larger calibre the sliding valve or wedge becomes 
aoe a heavy weight, and Herr Krupp therefore proposes to 
use in the bed or bearing surface of the valve Pe tion rollers, on which 
the valve will traverse when being inserted into or withdrawn from 
the gun. These friction rollers may, if desired, be fitted into the 
under side of the valve, and can be applied to guns of all sizes. 

In order to prevent the dirt and deposit of powder, &c., from 
choking up the space between the sliding valve and the end of the 
breech (when cleaning the , for instance), and thus interfering 
with the free action of the valve, it has been found useful to 
insert into the circular bore L, in the end of the wedge B, a short 
tube of copper or other suitable material, which is free to slide to 
and fro in the bore L, according as the wedge or valve is drawn out 
of or pushed into its place. In Fig. 10 we have shown in dotted 
lines this arrangement. L is the bore in the end of the wedge, and 
M the short tube. This tube has on its upper and lower sides pro- 
jecting studs m, which fit into grooves n, n, cut in the upper and 
Geer surface of the space in which the valve slides. These 
grooves n, n, are parallel to the face of the breech, so that as the 
wedge is withdrawn the short tube M slides forward in the bore L, 
and the front end of the tube is thus always kept close up against 
the breech, particularly at the slight projecting circle round the 
breech end of the bore of the gun. When the bore L comes in a 
line with the bore of the gun the wedge is then in exactly the 
proper position for loading, and also for sponging out the gun, and 
the short tube M being thus up against the breech, the space 
between the wedge and the breech is thus closed, and no dirt can 
pass down to choke up the free action of the wedge. Slots are cut 
through the wedge, as shown at 0, to allow the studs M to work to 
and fro, 


J. AND J. PORTER’S IMPROVEMENTS IN THE 
PERMANENT WAY OF RAILWAYS. 

Tuts invention, patented by Messrs. J. and J. Porter, of Boston, 
Lincoln, relates to a peculiar construction of railway chair, by the 
employment of which the ordinary fish plates may be entirely 
dispensed with. 

For this Jw three chairs are connected together by means 
of longitudinal pieces cast in one therewith, and acting as beds for 
the rail to lie upon, and one jaw or stay of each chair is formed of 
a separate piece, which fits at bottom against a shoulder or into a 
recess formed in the chair, and is held down by means of a screw 
bolt passing through the chair and screwed into the sleeper, or the 
bolt may pass through the sleeper and be secured by a nut. The 
loose jaws are so formed that when screwed down they are made 
both to press firmly against the side of the rail, a wood packing 
piece being, by preference, made to intervene and to force it down 
upon its bed. Thus, when the ment of three combined 
chairs above described is employed for holding the abutting ends 
of two lengths of rail, and these are placed so that the extreme 
ends are held by the middle jaws of the combined chair, and the 
loose jaws are firmly screwed down, it is claimed that the joint is 





KRUPP’S BREECH-LOADING GUNS. 





held in a firmer and more perfect manner than when thc nsh plates 
are employed. 
The above-described arrangement of the loose jaw may also be 
— to the ordinary single chair. 
‘ig. 1 shows a perspective view without the loose jaws in posi- 
tion ; Fig. 2 shows an end elevation of the chair with the rail. 


fia.e 





The three chairs A, B, C, are connected together by the longitu- 
dinal bed pieces D, E, formed in one with the chairs. These bed 
pieces are formed so as to fit the rails F, F, which take a bearing 
upon the entire length of the combined chair, being pressed down 
by the action of the screw bolts G, G, upon the loose jaws a, 6, ¢, 
which at the same time are caused to nip the rails firmly against 
the fixed jaws. The tails of the loose jaws are for this purpose 





made to fit into the recesses d, e, f, formed in the chair, and the 
bolt holes in the same are made somewhat slotted, as indicated, so 
that when the bolts are screwed home into the — the jaws 
will be caused to turn upon the points d, ¢, f, as fulcra, and will 
thus be made to hold the rails in the manner described. The 
extreme ends of the rails being held by the middle jaws, which 
are for this purpose, by preference, made wider than the others, 
and each rail being firmly held by the jaws on either side, it will 
be evident that the joint is held in the most rigid manner possible 
without the liability to loosen that exists where the ordin 

wooden keys are employed. H, H, H, are packing pieces of w 

not however acting as keys or wedges. e screw bolts are, by 
preference, made taper at the end with a coarse thread, and, if 
required, they may be locked by any suitable known arrangement, 








SHIPPING In 1865.—The Board ot Trade returns, made up to 
the 3lst October, show 21,222 British vessels, of 6,817,555 tons, 
entered inwards in the United Kingdom with cargoes, against 
20,798 vessels, of 6,412,038 tons, during the same period of 1864. 
The total amount of foreign tonnage during the same periods was 
15,754 ships in 1865, of 3,189,290 tons, and 14,768 in 1864, of 
2,985,078 tons. During the first ten months of 1863, 602 Ame- 
rican ships, of 610,015 tons, came to this country with cargoes ; 
while, for the same period in 1864, we had only 373 ships, of 
406,159 tons, and last year but 267 ships, of 285,361 tons. The 
removal of restrictions in the wood trade in France has diverted a 
considerable amount of Scandinavian tonnage to that country, so 
that = have had but a! a Fe 78 3 in 1864, 
3,248 Norwegians, against 3, in , and 1, anes, against 
5 . 1864, with a corresponding diminution in the tonnage of 

ese flags, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
RIGG@’S SCREW PROPELLER. 

Srr,—I have been much interested in the perusal of an article 
relative to some experiments made with Rigg’s duplex screw pro- 
peller, ¢ontained in the columns of your periodical for Jan. Oth, 
but Iam not quite prepared to admit the correctness of the con- 
clusions at which the experimenters appear to have arrived. 

Mr. Rigg seems to be of opinion that, because the water is in 
some cases driven from a portion of the blades of the screw at an 
angle of 80 deg. or 90 deg. with the line of the screw shaft, much 
of the propelling power of the screw must, therefore, be lost. 

Now, as the smallest angle of incidence of any screw propeller 
is ever to be found at its external circumference, it follows that 
that portion of the blade which is situated at or near the external 
circumference must throw off the water at what Mr. Rigg would 
call the most disadvantageous angle. Consequently, it must either 
be a mistake to make the diameter of the screw as large as the 
immersion of the vessel will allow it to be, or it must be desirable 
in all cases to use a very coarse pitch. Whereas the practical 
results invariably point to the fact that the larger the diameter 
the greater the efficiency of the propeller, and that coarse pitches 
do not by any means absorb less power than short or fine ones. 

I do not clearly understand what is meant by the following 
paragraph :—‘‘It was found that the dead pull, in towing, is 
500 Ib., and an apparatus, now to be described, gave an additional 
tension of 250 Ib., with the same expenditure of engine power, Xc.” 
Was the “‘apparatus” employed in towing a barge at such an 
increased rate of speed as would raise the resistance to 7501b. ? or 
did the “ additional tension” of 250 1b. result from the working of 
the serew whilst the tug was fast to her moorings. It is well 
known that all comparison between the tractive force produced by 
a propeller, when put in action at moorings, and the force which 
it exerts when propelling the vessel to which it is fitted, or be- 
tween the engine power developed in the former case, and that 
which would be necessary for the propulsion of the vessel, at‘a 
given speed, as deduced from the pressure in the cylinder, is delu- 
Sive. 

Although I cannot admit that the increased efficiency which is 
said to have been attained by the interposition of the stationary 
disc, or deflector, was due to the currents which the action of the 
screw creates, being thereby turned as nearly as possible in a direc- 
tion parallel with that of the screw shaft ; I, nevertheless, think 
it probable that that portion of the pressure due to the impinging 
of the currents upon the deflector, which, owing to the shape of 
the latter, must be exerted in the direction of the ship’s motion, 
would, to a certain extent, increase the propelling force. On the 
other hand, it is necessary to bear in mind that a dise of this 
description has to be dragged through the water, along with the 
vessel, and will, therefore, absorb a very considerable amount of 
power. 

As in the table, headed ‘‘ Experiments conducted in Rennie’s 
launch,” Xc., the power actually expended in propelling the launch 
is not anywhere mentioned ; the means of discerning the most 
favourable result are not at hand. It does not follow that, be- 
cause the pressure of the steam in the boiler was maintained at 
45lb., and the speed of the engine reduced, in one case, to 120 
revolutions, the power exerted in this particular case was there- 
fore less than that developed in any of the other cases. 

The statement volunteered in the tenth column, to the effect 
that the speed of the propeller was, in experiment No. 8, for 
instance, 4°948 knots per hour (whilst that of the launch was only 
3°911 knots per hour), belongs, I suppose, to that useful class of 
fictions by means of which the question of screw propulsion is 
successfully obscured. y 

10th January, 1866. 

ANSELL’S INDICATOR. 
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hundredth, though it is the only one which ever ought to show 
the presence of fire-damp, belongs to the fire-trier, a man who 
knows, or who ought to know, perfectly the construction and use 
of his lamp. 

Does ‘“N. J.” really imagine that there ever was ‘a mine 
charged with more than 5 per cent. of gas?’ The most fearful 
explosions on record have + wel place in only a very small part of 
the whole mine. It is a physical impossibility for any mine to be 
charged throughout, or in any large portion, with 5 per cent of gas. 
And at present there is a clause in every colliery rules, which 
every colliery is compelled by Act of Parliament to have, use, and 
adhere to, that the workings shall be inspected, and before any 
workmen go down a report of their safety shall be made, and if 
danger be “‘discovered or apprehended” in any part of the mine 
no miner shall work there till the danger be removed. Can any 
legislative enactment be more stringent or precise than this? 

The great mistake made by persons unacquainted with collieries 
is, that it is a difficult thing to prevent men from working in fiery 
parts of the mine, and.a general impression prevails that many 
miners work constantly in an explosive atmosphere. A greater 
mistake cannot be made. No collier will work with fire in his 
lamp. There is no difficulty in keeping a man away from any 
part where there is 5 per cent. of gas, or half 5 per cent. The real 
difficulty is keeping the 5 per cent. away from the man. Most 
large explosions occur from a sudden outburst of gas. Many cir- 
cumstances may cause this. A low state of the barometer will 
cause the gas to issue from the goaf, sometimes in great quan- 
tities. 

A heavy fall of roof will sometimes liberate gas and drive it 
upon the workmen in a moment. Sometimes it bursts up the 
floor of the mine like an explosion of gunpowder, and there are 
many other ways by which a part of a mine, at one moment per- 
fectly safe, may in one minute be filled far beyond the explosive 
point. I have had several instances of this on a large scale come 
under my own notice. 

Of what possible use would an indicator be in a case like this? 
If the gas finds a defective lamp the explosion occurs by the time 
the indicator has registered its presence. 

What, then, is the remedy? As far as we know, and as far as we 
ever shall know, as long as we light mines by flame, there are two 
means of safety to be taken: those I have mentioned before, namely, 
ventilation and supervision. The latter should ensure the trust- 
worthiness of the lamps, and the former should carry off the gas as 
fast as evolved. Without good ventilation and good lamps no fiery 
mine can possibly be safe, and with them no mine can possibly be 
dangerous. 

The only difficulty is to secure those two desiderata, and with a 
proper system of management they may and can be secured. 
Accidents are invariably the result of a want of this system. I 
do not, however, wish to be understood to cry down invention 
generally ; far from it. I think there is a very wrong system of 
opposition to anything new among colliery proprietors, and to 
prove that I do not agree with such a feeling I will conclude by 
saying that if Mr. Ansell wishes to experiment as to the practical 
value of his instrument, I will afford him every facility for doing 
so ; and if he succeed in proving that it really tends to the greater 
safety of miners, I will engage to have it used in all the collieries 
under my management. 

A CrIvit ENGINEER AND COLLIERY MANAGER, 

January 9th, 1866. 





TELEGRAPH CABLES. 

Srr,—I quite agree in your remarks concerning the lifting of the 
old Atlantic cable, contained in the ——- of the past year’s 
doings, in your journal of the 29th ult., that there is small chance 
of the old cable being raised, and that the less time wasted in the 
endeavour the better, though it is much to be regretted that so 
much property should have been so needlessly wasted. In the 
same number of your journal I notice that Professor Rankine, in a 
paper lately read at the Institution of Engineers in Scotland, drew 


Srr,—I suppose from the letter of Mr. Ansell and “‘N. J.” that | attention to the advantages afforded by silk and fibrous substances 


they are practically unacquainted with mining. It is very difficult 
for such persons to appreciate the conditions under which the 
workings underground are carried on. And it is also very difficult 
to persuade them that many appliances which seem to be so 
simple of application are really quite incapable of being used 
underground. The only convincing argument to such persons is 
to see with their own eyes. 

I cannot, however, let your correspondents’ letters pass without 
a few comments upon mistaken facts. In the first place, I never 
questioned the efficiency of the instrument in an experimental 
way. I fully admit all the advantage Mr. Ansell claims for it in 
that respect. But that is not the point. The question is whether 
the invention is capable of being made practically useful in mines. 
“N. J.’s” remarks are all aside this. 

In the first place, in reply to “‘ N. J.’s” not unmerited censure 
of mine owners, with respect to new inventions, I beg to assure 
him that I do not advocate their interests, nor am I pecuniarily 
interested in the results of mining. With respect to the candle 
test I adhere to what I said, and add, that no possible invention 
would prevent accidents from wilful negligence or inefficient 
supervision, in which cases only can the practice of testing fire- 
damp by the naked candle be attempted. 

““N. J.” is quite at fault respecting the Davy and the Stephen- 
son lamp. I must assure him that the Stephenson lamp is 
perfectly safe and efficient without the gauze. Its only use is in 
case the glass chimney be broken. 

The principle of the two lamps is not exactly the same, as is 
supposed by “‘N. J.” It is quite true that both communicate 
with the external atmosphere by means of small apertures, but 
there ends the resemblance. The Davy lamp will consume the 
gas within it for an indefinite time. The Stephenson lamp is 
extinguished by the first products of such combustion. But the 
two lamps are so well known that it is needless to go into a detailed 
explanation. 

The light given by the Stephenson lamp is, contrary to ‘‘N. J.’s” 
supposition, much superior to that of the Davy, on account of its 
more perfect combustion and the greater steadiness of the light. 


The argument that the Ansellian indicator is safer than the lamp 
because it cannot cause an explosion is true, and yet amusingly 
false. How is the indicator to be read without a light ? or even if 
self-registering, transported to or from the different parts of the mine 
in the dark? “N. J.” asks if seeing statistics as to death by accident 
are favourable, and if there is no need for the further introduction 
of inventions for reducing the number of accidents. To both ques- 
tions I answer yes. The statistics of death from fire-damp, taken 
not from Mr. Holland’s evidence, but from the Inspector’s reports, 
show a great diminution of deaths upon the amount of coal raised. 
I am also strongly of opinion that all expedients intended to 
secure the safety of lives in mines deserve more attention than 
they receive, but it does not follow that every invention will attain 
its intended object at all. 

Ido not understand how the Upper Gethin explosion forms a 
comment upon my last letter. As far as is at present known, that 
probably resulted from a defective safety lamp, most probably a 
Davy. Would that accident have been prevented by the use of 
the indicator? Most probably not, for that instrument does not 
even — either to supplant the use of the lamp or to make it 
any the less liable to defect. 

Those are two points which would not be seen in their practical 
bearing by a person unacquainted with coal mines. 

If any pit had indicators every ten yards, not one less safety 
lamp would be required, but a good many more for the use of the 
large staff of indicator inspectors. 

Of 100 lamps in use in a colliery ninety-nine are used for the sole 
oe of giving light, quite irrespective of their fire-damp testing 
qualities; therefore, any instrument to supplant them must be a 
light-giving one. And let it be borne in mind that if there be a 
defective lamp it is sure to be amongst these ninety-nine, for the 





in giving strength to telegraph cables, and it affords me great satis- 
faction to find so high an authority supporting opinions I have so 
long advocated. Were flax fibres, according to my system of con- 
struction, used in the manufacture of telegraph cables in lieu of 
metal wires, cables of much greater effective strength could be ob- 
tained, and at a cost which would allow of three being laid for one of 
theordinary kind of construction, so that, under these circumstances, 
the picking up of a faulty cable would be rendered of far less 
consequence than it now is. I apprehend a cable of my construc- 
tion could be manufactured and laid for the cost required to raise 
the old Atlantic cable, even supposing it practicable to do so; and 
I may further mention that I am about to make an experiment in 
the Channel by which I apprehend the superiority of fibrous- 
covered cables will be made apparent to all, and by which it will 
be shown, beyond doubt, that cables constructed according to my 
system will support twenty miles of their length in water. I have 
been induced to make these remarks on reading the articles in your 
journal herein alluded to; and as the opinions expressed by Pro- 
fessor Rankine coincide with the statements I made nearly ten 
years ago at the Leeds meeting of the British Association, on 
which occasion I exhibited specimens of cables with flax fibre 
crushed in with the insulating material, I would be obliged if you 
could find space for this letter in your columns. 
10, Strand, 10th January, 1866. JOHN MACINTOSH. 








WESTON’S PULLEY BLOCKS. 

Sm,—The remarkable litigation on Weston’s differential pulley 
patent, in the case of Tangye v. Stott, has already received such 
able treatment in your editorial article on the subject that scarcely 
anything further can be said on the matter. One point, however, 
there is worthy of being placed with every possible prominence 
before the public, and well dinned into the ears of the anti-patent- 
law-ites. It is this: Notwithstanding that Mr. Moore invented a kind 
of differential pulley so many years ago as the year 1830, and put 
the public, at Bristol, into possession of his plan without reserva- 
tion, and notwithstanding that the idea was further published in 
Dr. Carpenter’s work in the year 1844, yet it was not till the year 
1860, when Mr. Weston took out his patent and made the practi- 
cal development of his invention at its introduction into the 
market his own peculiar business, that differential pulleys became 
things generally known as available for use in the avocations of 
business ; for previous to that time an experimental exhibition and 
publication, and an effort in scientific literature, were all that had 
accrued to the public in the matter. 

It is therefore evidently apparent that although the public had 
the differential pulley under their eyes, so to speak, for full thirty 
years, yet no real practical use was made of the invention by the 
public, who waited with all patience till Mr. Weston took out his 

atent, and then, owing to the perseverance of himself, his 

icensees and agents, this same public was induced to patronise this 
novelty, and the article is now a thing that anyone may procure 
and use who considers it desirable so to do. So that it is owing to 
this invention being patented by Mr. Weston, and its developmen 
and promotion thus becoming the interest and the business of 
Mr. Weston and his friends, that the invention ceased to be a dead 
letter, and has become a useful concomitant in various departments 
of business. In other words, what before the patent was granted 
existed only as a model in imperfect form on the shelves of a 
museum, and upon record in the pages of a scientific treatise, after 
the patent became an effective and practically available and 
attainable instrument for furthering the progress of our manufac- 
tures and commerce, and the march of civilisation which proceeds 
step by step with that progress. F. W Campin. 
3 Middle Temple-lane, Temple, 6th Jan., 1866. 


THE SMOKE VOMITORIUM. 
Srr,—I am much obliged by your insertion of my observations 
on the practicability of a horizontal smoke sewer or vomitorium. 





The experiments were conducted with my lamp model in the studio 
of Mr. H. H. Barnett, and in Tar ENGINEER office, and appear to 
establish the following principles :— 

1, That in a tranquil state of the atmosphere the smoke, or the 
products of combustion, are constantly propelled upwards through 
the chimney by the pressure of the air. 

2. That all interruptions to the ascent of these substances is 
always due to the action of irregular currents of air. 

3. That this interruption may be perfectly obviated by causin 
the flues to open into an oblong chamber, extending at each en 
considerably Cosend the vents of the chimneys, having a calibre 
four times as large as the sum of that of all the tributary chim- 
neys ; and being closed at each extremity by a perforated door, of 
which the area of all the perforations shall equal half the square 
measure of the “‘mouth” or opening thus protected 

4. Ordinarily, the ‘* vomitorial tube,” or ‘‘ arcade,” being filled 
with air, the smoke ascends to the roof of this receptacle, in obe- 
dience to the greater gravity of the cold body, and passes outwards 
in equal portions to each perforated opening. A certain proportion 
of the air being heated joins the stream, and its place is supplied 
by an accession of fresh air, which penetrates the lower perfora- 
tions and flows inward along the floor of the tube. 

5. When hostile gusts of air play about the vomitorium and 
impinge upon the protecting extremities of the horizontal smoke- 
sewer, a remarkable effect, noticed by Mr. Healey, occurs—a more 
rapid current of air is induced in the glass chimneys, indicated by 
elongated flames, of which the summits are tipped with red. A 
moderated wave of air is propelled through the horizontal recep- 
tacle, and acting on the principle adduced in my letter—viz., the 
attracting power of larger currents of air over feebler breezes—it 
creates a more rapid upward movement in the ascending smoke, 
which is thus subjected to the action of two forces, the attrac- 
tion of this horizontal current, and the pressure of the atmosphere 
on the surface of the grate or furnace. 

6. In the case of a lamp flame or gas flame, which requires a 
perfectly tranquil influx of air, such an accelerated motion of the 
surrounding medium would be an inconvenience ; but the effect is 
far otherwise in a fire, where the sharp impetus of the air 
ae the incandescent solid is necessary to remove the incombus- 
tible film which is constantly forming upon the burning surface ; 
and where, moreover, it seems needful to quicken the appetite of 
the sluggish hydrocarbon for the impatient oxygen by a dynamic 
impulse. Thus, the action of gusts of wind, which ordinarily 
disturbs combustion, when thus controlled, really quickens its 
vivacity. 

7. Although it must be admitted that the real experimentum 
crucis can only be effected in brick and mortar, and which will 
speedily be put to the proof, I am convinced that the analogy 
between my slender apparatus and the common chimney is exact, 
and the circumstances of the two cases identical. It has been 
suggested that the lamp glasses resemble the structure of a fur- 
nace more than that of an ordinary te. The difference is, 
however, really immaterial as regards this question. In ordinary 
grates, during a tranquil atmosphere, the smoke ascends just as 
constantly as in the shaft of a furnace, and precisely from the 
same cause —the power of gravitation. The ascent of the smoke 
is prevented or retarded by the irregular action of this power, a 
weighty aggregation of wind at the top of the chimney over- 
balancing the atmospheric pressure on the surface of the grate 
beneath. The discharge of the smoke into the cylindrical recep- 
tacle of the model being just as free and unembarrassed as when 
it occurs in the open air, the sensitive flame is perfectly bright ex- 
cept when agitated by a sharper influx of air to the wick. So in 
the ordinary fire chimney, the coal smoke, as soon as it reaches the 
vomitorium, being heated, as it always is, to a high temperature, 

pursues the same path as the more pellucid products of the 
ignited lamp. In all cases the smoke ascends, because it cannot 
do otherwise, to the top of the chimney whether in a furnace or 
common grate ; and at its exit, like a cork at the bottom of a 
decanter of water, shoots upwards to its proper level, unless when 
obstructed by superior force. In the case of the lamp, as in that 
of the chimney, the products of combustion are rarefied and fitted 
to mount up ; and in each case the vomitorium simply ensures the 
due action of gravitation upon the rarefied fluids. Its duty is to 
deal with the ascending column in each flue when it reaches the 
apex and to shield it from antagonistic forces. 

8. The editor of the Builder suggests the paen of two 
inconveniences arising from the adoption of the horizontal channel: 
first, a larger deposit of soot; and, secondly, a more frequent 
descent of the smoke of one flue into the shaft of an adjoining 
flue. To the first objection I may state that the difficulty is met 
by the great facility of cleansing afforded by the large dimensions 
of the vomitorium ; and to the second that the constant action 
of the horizontal stream in the tube perfectly counteracts all 
= draughts by the excitement of an upward current in every 
chimney. 

As Mr. Seddon, hon. secretary of the Royal Institute of 
Architects, has politely accorded me an evening, on the 12th of 
next March, for the reading of my paper on ‘‘ Certain Principles 
of Architectural Physiology,” I should be gratified if I could quote 
the experience of eminent builders in favour of this new system 
of eliminating smoke from chimneys of all forms ; and I shall pay 
the most careful attention to any communication from gentlemen 
connected with architectural pursuits. 

6th January, 1866. D. O. Epwarps, M.D., F.R.C.S., &e. 











ORIGIN OF SOME MECHANICAL INVENTIONS. 


At the last meeting of the Manchester Literary and Philo- 
sophical Society, a paper was read entitled “ Notes on the Origin 
of several Mechanical Inventions, and their subsequent application 
to different purposes” by Mr. J. C. Dyer. The following are 
the principal portions :—The aa of Steel for Transferring 
Engravings: At the beginning of this century, upon the death of 
Washington, medals to commemorate that event being called for, 
Mr. Jacob Perkins (then a silversmith at Newbury Port, near 
Boston), undertook to supply them, and, as they were required in 
large numbers speedily, he devised a summary process of trans- 
ferring the engraved design, from prepared steel dies or stamps, by 
which he cbtained several from one original die, and thus a vast 
number of medals were rapidly produced. Shortly after Mr. 
Perkins applied the same principle of transferring engravings for 
bank notes, on which very elaborate designs were printed, to 
prevent or render their being forged very difficult by the hand of 
the engraver. To effect this he produced cast steel plates, and 
decarbonated their surfaces to the depth of about ;4 of an inch, 
which were thus converted into very soft and pure iron; the letters 
and designs for the notes being then engraved upon them they 
were case-hardened and tempered for use, but in lieu of printing 
from these plates they were used as dies for making others to 
print with. His next process was to prepare a cast steel cylinder, 
which in like manner was decarbonated at the surface, and then 
under a strong traversing pressure it was rolled over the letters 
and figures engraved on the hardened plate, and_ these engravings 
were taken up in relief on the surface of the soft cylinder. This 
cylinder, being then hardened and tempered, was used to transfer, 
by means of the same traversing pressure, the entire work upon its 
surface to any number of copper or soft steel plates for printing 
with. The adoption of this plan by several banks, for having very 
elaborate engraving on their notes, turned the counterfeiters upon 
other banks whose notes would be so much more readily forged, 
which led to an extended demand by the other banks. In the year 
1809 Mr. Perkins communicated to me the details of his process of 
transferring engravings, with a view to having the invention 

atented in England for our joint account. From the success of 
his lan in America its adoption here was anticipated, and _still 
further development of it looked for from the higher state of the 
graphic acts in London, With this view I took out patents, and 
minutely specified the method of carrying the invention into effect, 








Jan. 12, 1866. 
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A very beautiful design was then obtained from the classic pencil 
of the late Sir R. Smirke, R.A, which was engraved by Reimback, 
on prepared steel, for printing bank notes. But I could not suc- 
ceed at that time to induce the Bank of England or any other bank 
to adopt the plan, nor could the booksellers then be made to 
omg the importance of the transferring system for illustrating 
»00ks, for which it has since been so extensively used. The time 
had not arrived when public*attention could be drawn to the bank 
note forgeries as a national evil, and the disgrace of hanging men 
for a feat so readily performed as that of forging the one pound 
notes then in general circulation. If any excuse can be offered for 
this apathy, it may be said that the passions and interests 
connected with the war, together with those yet more embarrass- 
ing that arose from the transitions from war to peace, caused such 
disturbances in the circulating medium and in the general interests 
of commerce and industry, that it became very difficult to awaken 
public attention to the great-scandal of relying solely upon the 
gallows for preventing forgeries, It has been above shown that 
Perkins’s invention was not for engraving on steel plates for 
printing, nor for engraving upon steel at all, but rather for 
engraving on soft iron of homogeneous structure. It was 
found that all wrought iron is more or less fibrous and unfit 
to receive delicate engravings, and that by decarbonating 
the surface of cast steel a pure iron surface was obtained, 
and this being engraved on, was case hardened and used for trans- 
ferring and printing, as before stated. This should be kept in 
view, because many persons have supposed that the invention of 
Perkins was merely-the substitution of steel in the place of copper 
for engraving upon; such a substitution of the one metal for the 
other would not beat invention in any fair sense of the word. 
Sut this method of obtaining soft iron surfaces to receive the 
work, converting these surfaces back into steel, and then trans- 
ferring the engravings to other plates for printing, comprised 
together a series of novel processes which confer lasting honour 
upon the inventor. After the transition period, having better 
hopes of success, I reeommended Mr. Perkins to come over him- 
self to explain his system, and aid the artists here in putting it 
into operation. Accordingly, in the year 1820 Mr. Perkins came 
to England, and being over sanguine, brought a large staff of able 
artists, mechanics, &c.; but he could net bring any money to aid 
in establishing his intended works in Lendon. He had assumed 
that capital could always be obtained in England for conducting 
any safe and profitable schemes. Now, the matter of proving his 
to be such was not easy to establish with the monied class ; so to 
me alone, not of that class, he had to look for the entire expenses 
of his mission, and this I could only bear for a few months. After 
some time the late Mr. Charles Heath, the eminent engraver, was 
induced to join Mr. Perkins, and becomea partner in the engraving 
works, which was then commenced in Fleet-street, and are still 
continued by their successors. Besides the printing on paper, 
Mr. Perkins’s system of transferring has been since very exten- 
sively employed for calico printing, and in later years we have 
also seen his or employed to a vast extent in many other 
departments of the graphic art, such as post-office and receipt 
stamps, and other prints that are required in greater numbers 
than could be produced by other than steel plates or stamps. His 
system of engraving on steel has at length become a great artistic 
power, the wide-spread increaseof which has given employment 
to labour and capital to a vast extent in the several ae om of 
art before stated, and from which I believe many large fortunes 
have been made, but little other than toil and trouble ever 
accrued to the inventor of them, When any important dis- 
coveries in physical science are made they never die, whatever 
muy chance to their authors. “The new facts brought before the 
public go forth like seeds cast upon a fertile soil, yielding the 
fruits of continual progress among the families of men who seek 
improvement. It seems only just, then, that each generation 
should transmit to the next some record of the names of those con- 
temporaries to whose genius and talents all nations are indebted for 
such discoveries. Wherefore, in addition to the four distinguished 
inventors brought to the notice of this Society in my former 
papers, I have in the present one aimed to place that of Jacob 
Perkins as a worthy contributor to the advance of those branches 
of art to which his inventions have been applied.—On the Com- 
nog of water: In tracing the progress of steel engraving I 
iad no thought of giving a general account of Mr. Perkins’s 
researches in physical science, yet it may not be out of place to 
notice one or two others of his discoveries. His experiments on 
the compressibility of water (made some time before he left 
America) were to test the correctness of the doctrine founded on 
the Florentine experiments, that water was a non-elastic body, 
which was then generally taught in the schools and elementary 
works. At that time Mr. Perkins had never heard of the experi- 
ments of Canton (made some fifty years before), which had esta- 
blished the compressibility of water. Although by Mr. Perkins’s 
experiments its discovery was not strictly new, yet they were of 
high scientific value, because of the widely different compressing 
forces employed by him and by Canton, the latter having applied 
the pressure from half an atmosphere to two atmospheres, say from 
74 1b. to 301b. a square inch, whilst that employed by Perkins was 
from 50 to 400 atmospheres, or from 750 1b. to 6,0001b. per inch. 
The same rate of compression appeared in all his experiments, 
which corresponded with that shown by Canton’s experiments, and 
in all of which the water was compressed in volume directly as the 
compressing forces. The apparatus employed by Perkins was first 
a cast-iron cylinder, about 3in. thiek, with a movable top of equal 
strength ; this, filled with water, had a force pump (as in the 
hydraulic press) to measure the pressure within by the leverage 
and size of the plunger. 2. A smaii brass cylinder, with a piston 
to slide in it, water tight, about» jin. diameter, and to have 
a column of water 10in. long undericthe piston. The piston rod, 
graduated to divisions of 100 to thelinch, had a sliding ring on it, 
to be pressed upon the rod as it wasorced down upon the enclosed 
water, thus marking in the 100thsrepf an inch the descent of the 
rod; the brass cylinder, being under the same pressure inside and 
out, was not subject to any strain to alter its capacity. 3. When 
the external pressure was removed:the water in the brass cylinder, 
expanding to its original length andaising the piston rod, would 
of course mark the greatest compression effec In each experi- 
ment the diminished bulk of watér-was directly as the pressure 
applied, and under the pressure of 100 atmospheres the bulk of the 
water was reduced one part in a hundred,* and, as before men- 
tioned, this rate proved to be the same as that shown by the 
experiments of Canton. Some time after Professor Oersted made 
similar experiments by employing‘astout glass vessel and using a 
column of mercury to give the pressure, having the like inside 
cylinder as that of Perkins to mark the result, which confirmed 
the same rate as shown by Perkins and Canton.—On Perkins’s 





Steam Gun: Mr. Perkins conceived the idea of employing steam’ 


ata very high pressure for discharging projectiles with greater 
rapidity and effect than could be done by the common use of gun- 
powder. To effect this object he devised a plan for heating water 
more intensely than could be done by any boilers then known, viz., 
that of employing a great number of iron or copper tubes, with 
their ends fastened into plates, with chambers or cavities for re- 
ceiving the water at one end and emitting the steam at the other. 
This apparatus was placed in the midst of a furnace for the heat 
to act directly on the water in the tubes, and thus, as Mr. Perkins 
phrased it, the water could be made red hot and flash into steam 
with a force exceeding that of gunpowder. Then a gun barrel, 
with its breech opposite the valve opening from the steam cham- 
ber, and an apparatus for conducting the balls into the space 
between the breech of the barrel and the outlet of the steam, and, 
the valve opening at the same time, the steam issued and pro- 
pelled the balls through the gun in rapid succession with a force 
about equal to common powder, which could be continued as long 
as the heat of the furnace could keep up the pressure. He found 





* Mr. Dyer makes a mistake here, Water contracts one part in 20,860 for 
each atmosphere of pressure.—Ep. 





that from 50 to 100 balls per minute were shot forth to a target, 
about 100 yards, with a force nearly equal to that of a common 
musket ; and of course by having ten such guns fixed to the same 
furnace, from 500 to 1,000 balls might be discharged per minute. 
His experiments were witnessed by the Duke of Wellington and 
many other eminent men, who took much interest in them. The 
non-adoption of this system arose from several radical defects in 


it—first, the danger from fire of having such a cumbrous furnace | 


on a ship ; second, the time required to get up the steam in case 
of sudden encounter with an enemy, which might lead to a sur- 
render before a shot could be thrown from the steam battery ; 
third, by unequal heating the tubes sometimes gave way, allowing 
the water to escape, and though the quantity being small would 


not cause explosions, leaks would deaden the fire and stop the | 


action of the guns, and any suspension in the midst of action 
must be fatal to the ship using such a weapon. Still the after 
interest attached to the plan of the tubular boilers came from 
reversing the scheme used by Perkins, viz., employing the tubes 


as flues for the fire, to convey the heat through the tubes to the | 


water surrounding them in an outer boiler. By this method, with- 
out damaging the tubes, it is found that high-pressure steam can 


be employed with safety and advantage, so that Mr. Perkins’s | 
invention was not barren to the outer world, since his tubular | 


boilers led to their extended employment in railway and steam- 
boat engines, and were, I believe, first employed by Stephenson a 
few years after the steam gun experiments had been put hors de 
combat. 





THE CONSTRUCTIVE STRENGTH OF GLASS. 
THE strength of any material may in general be understood as 
the force or combination of forces existing in its component atoms 
which resists any tendeney to a change of form. Thus, in 
particular, we have the tensile strength, compressive strength, 
transverse, and torsive strength of bodies, each representing the 
power of resistance in the body to a change of form in a given 
direction. There are only two bodies, viz., wood and stone, which, 
in their natural state, possess any constructive strength. By the 
term ‘‘constructive strength,” 
perties which render the body suitable for other purposes than 
that of mere ornament. Cut down a tree, lop off its branches, and it 
will serve in its rough state for a bridge overastream. Quarry a 
large stone, and in its unhewn condition it can be used as a pillar 
or prop. In these two instances, very ‘little, if anything, can be 
accomplished towards altering the qualities inherent in the bodies 
in their normal condition. We-can neither lessen nor augment 
their strength. Attempts have been made in both cases to impart 
to them properties which they do not naturally possess—attempts 
which sometimes have proved total failures, at other times have 
been attended with partial success. The endeavours to case- 
harden the surfaces of different descriptions of building stone have 
hitherto proved abortive, although it is possible that time may yet 
give a good account of some experiments at present in progress 
upon many of the public buildings in Paris. A greater amount of 
success has rewarded the efforts to case-harden the internal parts 
of wood, in the shape of piles, sleepers, en me &c., by the 
employment of differentchemicalsolutions, It is, however, admitted 
by many warm supporters of the various preserving processes, that 
their chief use is to render inferior timber fit for purposes for which 
it could not otherwise be used ; and it is quite certain that could 
we now procure timber similar to that used in the piles of old 
London Bridge there would be very little need of kyanising, 
burnetising, or creosoting. 

Again, there is a large class of bodies which are naturally in a 
very crude state, and manifestly, while in that condition, unfit for 
anything. Under this class may be included the ores, especially 
that of iron, which, by undergoing.a series of metallurgic opera- 
tions, partly mechanical and partly chemical, becomes at last en- 
dowed with qualities pre-eminently distinguishing it as the con- 
structive material of the present age. The remaining class of 
materials will comprise ‘all artificial substances, which owe the 
peculiar properties they possess to the intimate union or amalga- 
mation of various substances, which, in their free and uncombined 
condition, may sometimes have qualities totally opposite to those 
resulting from their union. In both cases, the same result, viz., that 
of producing a material possessing certain requisite qualities, is 
brought about, but by different means. Analysis accomplishes in 
the former instance that which is effected by synthesis in the 
latter. Among artificial substances may be included the various 
alloys ; the material glass, with which we are at present concerned ; 
the substance concrete, now in almost universal use ; the different 
kinds of cements, and numerous other articles of a similar 
description. In the manufacture of any compound substance a 
distinction must be made respecting the nature of the union or 
combination of its component elements. In some instances the 
union may be purely mechanical, thus constituting a mere mixture. 
In others it may be chiefly chemical. In general, however, both 
agencies are concerned in the development of the compound body. 
The alloys are bond fide true chemical compounds, and are not 
mere mixtures of the constituent metals. The real test on this 
point is to observe whether any actual change takes place in the 
nature and properties of the elementary substances. 

In the manufacture of glass, which is both a mechanical and 
chemical union of different articles, a chemical change is produced 
during the combination. The carbonate of potash or soda, which- 
ever may be used, yields up its carbonic acid during the process, 
and thus virtually undergoes an alteration in its distinguishing 
property. Similarly, an actual chemical change is involved in the 
reduction of the | oxide of lead whenever that metal may form 
one of the scare Ft In the preparation of the due or 
of glass we are enabl a certain extent, to determine @ priori 
and to modify the character of the resulting product. Certain 
proportions will poe certain qualities, which in some instances 
are susceptible of being varied to almost an infinite extent. With 
respect to glass, however, there is a limit to our capabilities. No 
substance has yet been discovered which, if run into the moulds, 
or melted in the cupola with cast iron, will impart to it the tensile 
strength, elasticity, and other peculiar properties possessed by 
wrought iron. There is a strong analogy between the characteristic 
features of glass and those of cast iron. In their crude state they 
are both in a melted condition, and the cutting and polishing that 
the one receives are well represented in the other by turning, 
filing, and facing necessary to bring any of the surfaces of a rough 
casting to a true plane, or to adapt them for a close joint, or for 
journals, or any description of fine work. As it is impossible to 
impart any tensile strength, comparatively speaking, to cast iron, 
so also in glass the union of the properties of malleability, ducti- 
lity, and vitrefaction, appears to incompatible. It is well 
known that some metallic substances may, by the action of an 
intense heat, be vitrified or reduced to the condition of glass, but 
at the same time the operation deprives them of any malleability 
they*may have previously been endowed with. 

Casting a retrospective glance to early times, we find that the 
Egyptians were in the habit of casting or running glass in enor- 
mous masses, and employing the factitious material in the shape 
of columns, pillars, pedestals, and in other parts of their temples 
and edifices. It is quite possible that the glass used by them for 
these purposes may have been differently composed to that in 
present use, and the secret of its composition may have perished in 
the general decline of both the art and its possessors. Although 
the available information on this subject is both scanty and im- 
perfect, yet it is sufficient to show that they possessed, at least, no 
secret method of imparting to their glass either ductility or malle- 
ability, nor is there any evidence to demonstrate that they could 
endow it with a tensile strength superior to what it could now be 
made to possess. There is not the slightest doubt that, wherever 
glass has been or may be at present employed as an element of 
construction, it has been and ought to be in positions where its 
compressive strength alone is called into play. It is not generally 
known that glass possesses, in certain forms favourable to its 


is meant the crap of pro- | 


| development, a considerable compressive strength. Unfortunately 
| but very few experiments have been undertaken on this interesting 
subject, and even these few, notwithstanding that they have the 
sanction of a very high authority, must for many reasons 
| received as far from satisfactory or conclusive. It may, however, 
| be safely conceded that the compressive strength of glass—that is, 
| its resistance to a force tending to crush it—is about 12} tons per 
square inch of sectional area. This is nearly exactly equal to one 
quarter the stre of cast iron considered in a similar point of 
view. On the other hand, cast iron has three times the specific 
gravity of glass, which would tell in favour of the latter, except in 
the case of pillars or columns, where the weight is of very little 
| consequence provided it does not materially affect the cost. From 
what has been already said with respect to the apparent impossi- 
| bility of imparting a fibrous to glass, it will be evident 
| that its tenacity or tensile strength will be very small. In the 
form of bars a favourable shape for developing a high tensile 
strength, it could not safely be assumed as greater than one ton 
| per square inch of area. We may here again notice a strong 
| analogy between these two materials in the enormous discrepancy 
} 


of their respective compressive and tensile strengths. The resist- 
ance of cast iron toa ing force is about seven times its resist- 
ance to extension, while that of glass, exerted in a similar manner, 
| reaches a disproportion so high as nearly 12 to 1. ‘ 
| It is wort ny of remark that while so close an analogy exists 
| between the two substances as described, a decided contrast occurs 
| between glass and wrought iron respecting the influence of any 
| particular form upon their relative tensile strengths. The mean 
of experiments upon wrought iron plates and bars gave a result in 
favour of the latter as regards their resistance to tension, whereas 
| the contrary result is arrived at with respect to glass ; thin glass 
| plates evincing nearly double the tensile strength of the same 
material in the shape of bars. The strength of glass in the form 
of a solid beam or girder is small. The same laws which govern 
the strains in iron girders, and the same formula, will apyly for 
| determining the breaking weight. The general formula is well 


known, and is as follows :—w = os, where w is the breaking 
| weight at the centre of the beam, a the sectional area available for 
calculation, d the depth between the centres of gravity of the top 
and bottom flanges, L the distance between the supports in the 
clear, and ¢ a constant derived from experiment. This constant ¢ 
varies not only with the nature of the material, but very often has 
a different value in the same materi If c, then, represent our 
constant for iron girders, c, may be taken as that for glass, and 
therefore for similarly shaped and similarly loaded beams of iron 
and glass, in which the other quantities in the equation were 
identical, the relative transverse strengths of the two beams 


would be as <. Taking the constants as determined by experi- 
i 

ments, this proportion will be found to be about one-eighteenth, or, 
in other words, a cast iron girder is eighteen times stronger than a 
similar one of glass. The actual ratio, however, in instances where 
the weight of the material itself would become an item in thecalcula- 
tion, as in large girders, would be rather less than this, since glass 
is nearly three times lighter than cast iron. The application of 
glass as a constructive material has as yet been on a very limi 
scale. One of the most useful attempts to practically apply it has 
been made in the construction of that common domestic machine, 
a mangle, and ithas also been employed in cylindrical pipes for pump 
barrels, and for valves, and rollers, bedplates. Its brittle nature, 
and liability to undergo fracture from a sudden shock or concus- 
sion, will always place it in a great measure under the ban which 
now attends attempts to use cast iron in any but a few ex- 
ceptional instances. We are not at present about to vindicate that 
much vituperated material cast iron, although it will be found, on 
investigating many of the causes which have led to its partial 
abandonment, that the failures unjustly attributed to it resulted 
not so much from any inherent defect in the material itself, as from 
a want of judgment in placing it in those situations, as well as from 
a want of scientific knowledge and practical experience in designing 
and apportioning its various parts, and causing it to be acted — by 
strains, both the amount and nature of which it was not pted 
to withstand. There is an ample field for the employment of such 
a substance as glass in thé su inate parts of even machinery 
itself. It many qualities which are ensoodingy valuable 
as - element eee With the =a of the —-, 
it has a ve i vity-——a most essential point; it mig 
be endowed, rm ae Sith » any degree of hardness, and 
by reason of its co-efficient of ex ion not differing practically 
from that of iron or steel it would work well with them in any 
situation attended with the varying circumstances of alternate 
changes of temperature. It is well known that the quality of cast 
iron may be improved by various mixtures of different kinds of 
pig, and also by toughening it, as it is called, or melting with it in 
the cupola a small ion of wrought iron. A considerable 
increase is thus obtained to its transverse strength, as well asa 
comparative diminution of what is commonly termed its brittle- 
ness. By judiciously ee mixtures, an increase of so much 
as nearly as 30 per cent. has been gained in its transverse strength. 
Before glass can ever be exterisively employed in a constructive 
sense, it is ret , ditions be plied with. 
From its close*analégy ‘to cast iron, which we have followed 





through our nt it is perfectly evident that its trans- 
verse stre and, consequently, other valuable qualities, might 
be increas warying the proportions of the constituent parts in 
its manuf: Fé, Thereis absolute need, then, of more experi- 


ments in this’#espect, and-also of more reliable testimony regarding 
its strength “When mantifactured in different forms, which can 
likewise only B&procured*by additional experiments conducted on 
a much more nsive séale than hitherto. We must not omit to 
add to its valttable properties already enumerated that one which 
is more importtint than all-others, viz., cheapness, the one feature 
par excellencé “Yndis to any material laying claim to 
supersede others in more general use than itself.— Building News. 





1 

DuRING the year 1865, khere sailed from the Mersey, under 'the 
Emigration Agt333 ships, with 6,460 cabin, and 107,147 stee 
pesengs of the latter 3,819 were English, 3,051 Scotch, 49,701 

rish, and 22,576 natives of other countries. 

New Mersop or Roiiaae Iron.—A recent invention of a new 
method of rolling iron is one of the most important yet made for 
the working of this useful metal. It consists of a process for 
rolling iron into irregular shapes, by which chequered surfaces, 
projections, and depressions can be obtained with the same facility 
as plain surfaces have heretofore been produced. This result is 
accomplished by means of adjustable discs, of any desired pattern, 
placed upon ordinary rollers, which leave upon the bars drawn 
through them the impress of the figures which they bear. Instead 
of solid rolls turned with grooves and peripheries in the ordina 
manner, the inventor uses cast or wrought iron spindles, on whic 
are slipped cast iron or steel rings or discs, forming grooves and 
—— corresponding to those of ordinary rolls, and suscepti- 
»le of an almost infinite variety of combinations. The spindles are 
allowed to project beyond the housings on one side, thus giving an 
opportunity for placing upon them every variety of pattern disc, 
and requiring but a few minutes to effect any desired change. 
Thus one set of spindles, with their accompanying discs, will do 
the ae a large number of rolls constructed in the old solid 
form; and fractures of grooves or peripheries can be easily repaired 
without the loss of the remaining portion of the rolls—an advan- 
tage which will be readily acknowledged by all iron-workers. 
Unusual forms can also be made quickly and cheaply, since it is 
only necessary to cut the simple and com tively inexpensive 
discs for them, whereas by the old method entirely new rollers 
must be made for each new form demanded, and it is impossible to 
obtain i lar surfaces.—Boston ( U.S.) Advertiser. (Something 
very like this was tried a few years ago in this country. 
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ASHCROFT’S PATENT BALING PRESS. 
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Tue baling press shown above has been constructed under ‘Ashcroft’s patent ,by Messrs. Routledge and Ommanney, of Salford, Manchester, from their own 
designs. The press has now been at work for some time, and has given, we understand, excellent results—the actual pm, being accomplished in forty-five seconds. The 
engraving has been prepared from the working drawings ; and the construction of the press is so simple that a few words will render its mode of action intelligible. The primary 
object is to press the cotton rapidly, and this object is obtained by combining steam and hydraulic power. The first pressure is given to the cotton entirely by the steam ; a 
piston rising rapidly, the full stroke of the cylinder E, drawing up the cross-head K with the rams G, on which is the table L on which the cotton rests, On the return stroke 
of the piston, the four pumps B B attached to the cross-head M actuate the rams G G, which force the table L still higher, compressing the cotton with increased power ; at this 
time all the four pumps are in action, but the last pressure is given by the two small pumps only, acting on the rams GG. The cross-head K fitting loose on the rams G G 
enables them to move independently of the cross-head K when only the hydraulic power is in action. The two revolving boxes, with circular platform A attached, constitute 
another improvement of some value—the arrangement enabling one box to be filled during the time the cotton in the other is being pressed. 

Hydraulic machinery has been used in baling cotton for many years both here and abroad, but as hitherto constructed it is open to a grave defect. Baling presses worked 
solely by water power are excessively tardy in their movements, at therefore they are—when of reasonable dimensions—incapable of getting through a large amount of work in a 
short time, while the principle pursued in the construction of the press we have illustrated apparently obviates this defect. No other substantial improvement in this 
direction has been effected, as far as we are aware, since hydraulic power was first used. The initial action of the steam answers its intended purpose very fairly, the press, when 
well tended, turning out 120 bales of 500 Ib, each in a day of ten hours. 
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TO CORRESPONDENTS. 


*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tuk ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week ; any received after that time must neees- 
sarily stand over till the following publication. 

Notice.—A Srecian Epition of Tue Encineer is published for 
Foreign Cincucation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*.* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our corresvondents to keep copies. 

J. G. (Guernsey).— The pamphlet has not reached us. 

A. X.—You will find in Weale’s series a very excellent little work on cranes, 
which will probably answer your purpose, 

CONSTANT READER.—The United States offer better opportunities for the skilled 
mechanic than Canada, Go to Philadelphia or New York. 

ZERO (Gosport).— The diameter of the hole will be increased at the upper surface, 
the plate buckling upwards under the influence of expansion, 

R. R. T. (Newry).—Certain difficulties, practically all but insuperable, prevent 
the adoption of the suggestion you have been good enough to make. 

W. J. W. (Chester-gate).— Apply personally at any of her Majesty's dockyards, 
or write to the Inspector of Machinery at Woolwich, Portsmouth, &c. 

THANKFUL.— We are disposed to think well of the principle. As to the merits of 
the design in which it has been embodied we are hardly prepared to speak, 

W. P.— Practice varies so much in different establishments that it is not easy to 
decide any question connected with wages. We rank a first-class filter and 
erector above a first-class turner, 

ENQUIRER, —/t will be quite time enough to consider other points connected with 
rotary engines when you have ** provided an efficient steam stop or abutment,” 
which will work without leakage or excessive friction. 

KB. AND 8. CO. (Newry).— Any of the agricultural implement makers will supply 
you with cast-iron rollers for rolling roads, &e. You can apply to Messrs. 
Hineard of Bedford, Ransomes and Sims, Clayton and Shuttleworth, and many 
other firms, 

1.00c0.— The engine was designed by Mr. McConnel, but we were under the im- 
pression that both it and the Lady of the Lake were entered for exhibition in 
Mr. Ramsbottom’s name, We find, however, that both engines were entered in 
the name of the London and North-Western Railway Company only. 

K. L.—There is no such book as a distinct treatise on the melting points of metals. 
You will find reliable information in ** Percy's Metallurgy” and “ Ure's Dic- 
tionary.” The inconsistencies you point out arise, not so much from want of care 
on the part of the experimenter as from a positive difference actually existing 
between the melting points of various samples. 

A SUBSCRIBER. — /n raising steam, petroleum is burned by suffering it to drop on 
a stratum of broken brick, or some analayous porous substance, which answers 
the purpose of awick. The brick is contained in shallow iron trays placed 
within the fire-bor, and means are used by which the supply of liquid fuel wu 
equally distributed over a large surface. Jn some cases the petroleum enters the 
tray at the bottom, and rising through the brick is inflamed at the top. 

SP.RhO.— There can be no question that the plan you propose possesses certain ad- 
vantages. Engines coupled foot-plate to foot-plate have been used on the great 
Indian inclines, and the Semmering incline has been worked for years by engines 
coupled nearly as you propose, Mr. Fairlie is, we believe, fully impressed with 
the importance of avowling the isolation of the driver and stoker, and we under- 
stand that he has recently taken out a patent for an arrangement intended to 
obviate the defect. 

A. G.—No practical advantage would be derived from the substitution of your 
method of propulsion for that of the ordinary paddle-wheel. Jt is quite true 
that under the conditions you have specified the force propelling the ship 4 but 
one-sizth of that acting on the pistons; but you forget that the speed of the ship 
(neglecting slip) is siz times greater than that of the pistons, and therefore there 
ts no waste or loss of power as you suppose. Thus, if we assume that the pres- 
sure on the piston equals 60,000 pounds, and that its speed equals 300ft. per 
minute, we find that the power developed equals 18,000,000 of pounds raised a 
Soot per minute, The force at the centre of pressure of the paddle-wheels will 
be one-sixth of 60,000 pounds, or 10,000 pounds ; but the speed of the wheels being 
1,S00/t. per minute, it is clear that the multiplication of these two numbers will 
give the same result as before—1%,000,000 of foot-pounds, No doubt a certain 
amount ef power is lost through slip, but slip is as inseparable from your 
device as from the paddle-wheel. The idea has never been worked out exactly as 
you propose, however, and it is possible that it might occasionally be applied to 
small vessels with advantage. 

COKRIGENDA.—/n THE ENGINEER, page 1. foot-note to column three, line 11, 
Sor “ contents” read ** constants.” Page 403, 1865, line 27 from top, for * in- 
ducement" read “induced current.” 








IRON-MAKING MACHINERY IN STAFFORDSHIRE. 
(To the Editor of The Engineer.) 

SIR, — Having observed in your impression of last Friday an article headed 
* lron-making by Machinery in South Staffordshire,” in which you speak of 
the Hope Company as having carried on the manufacture of tin plate very suc- 
ces tully according to the process of Messrs. Saunders and Piper, I feel sure 
that in justice you will allow me to state that the process alluded to is in 
dispute between Messrs. Saunders and Piper and myself, and that I claim it to 
be according to my patents, and I claim that no one is justitied in using it 
without a licence from me. 

Several tin-plate makers are working successfully under my patents for 
equalising the coating on tin and terne plates, producing a similar resuit to that 
alluded to in a manner which they and | consider to possess great advantages 
over any other process. EDMUND MOREWOOD, 

Stratford, E.C , 10th Jan., 1866. Of Morewou! and Rogers, Stratford. 


MEETINGS OF THE WEEK. 

THE INSTITUTION OF CIVIL BNGINEERS.—Tuesday, January 16th, at 
8 p.m.: Biscussion upon Mr. Grant's Paper “ On the Strength of Cement.” 

ROYAL UNITED SERVICE INSTITUTION, WHITEHALL YARD.— Evening 
meeting, Monday, 15th January, at 8.30 p.m.: Captain W. Horton, R.N., on 
“ The Necessity for Building Un-Armoured Ships of War.”— Lecture at 3 o'clock, 
Friday, January 19th: Oliver Byrne, Esq., formerly Professor of Mathematics, 
Civil Engineers’ College, Putney: “The New Science of Dual Arithmetic 
applied to Naval and Military Calculations.” 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
Uocks are charged the same rate for the space they fill. Ali single advertise- 
ments from the country must be accompanied by stamps in payment. 

TH& ENGINEER can be had, by order, from any newsagent in town or country, and 
ut the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearlu (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 Mle. 6d. 

If credit be taken, un extra charge of to shillings and sixpence per annum will 
be made, 

THE ENGINEER is registered for transmission abroad. 

Le'ters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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ROLLING MILLS. 

Tr is highly improbable that in any other place than a 
rolling nuall, machinery would be tolerated which breaks 
down almost daily throughout the year. We shall not err 
in stating that the average period during which a train of 
rolls is capable of performing its duties, seldom if ever ex- 
ceeds three-fourths of the working year. The remaining 
fourth is pretty fully occupied in effecting repairs. A train 
of 18in. rolls in full work can turn out frem 300 to 350 
tons of merchant bars in a week. Thus, if the gearing 
possessed only that degree of durability usually met with 
in the machinery employed in grinding wheat or spinning 
cotton, the working year pA pone at least forty-six 
weeks, in which time over 13,000 tons of iron might be 





converted from the blooms into bars. No such yield has 
ever been obtained from a single train of rolls. Twelve to 
sixteen weeks expended in effecting repairs, represents nearly 
5,000 tons of iron; the pecuniary loss is therefore very con- 
siderable, and no doubt tends in some degree to keep up the 
price of iron, by reducing the profits to be cleared from a 
certain investment in plant. It is not very easy to perceive 
why manufacturers should quietly submit to such condi- 
tions. The nature of the work to be performed is perfectly 
understood. It presents none but simple problems, and 
ety there is no reason why any peculiar difficulties 
should be encountered in the construction of apparatus 
intended to perform a straightforward operation, involving 
little more than the application of considerable power. 
That the work to be done is heavy, is certain. But mere 
weight of work will not suffice to account for the constant 
recurrence of failures in the machinery performing it. 
The reason may possibly be found in the fact that 
iron manufacturers are usually not engineers, and the 
actual execution of the engineering work to be done in 
their establishments is too often permitted to devolve 
on incompetent men. We are disposed to believe that the 
questions connected with the construction of the class of 
machinery under consideration have not received sufficient 
attention at the hands of really competent engineers. Thus 
old patterns have been followed, and errors in design have 
been perpetuated with the worst results. It is possible 
that the manufacturer would eagerly avail himself of sub- 
stantial improvements did they exist. But break-downs 
are the rule throughout the iron districts, and casual excep- 
tions to this rule do not possess the character necessary to 
render machinery claiming exemption of material value 
as an example to be followed. It would appear, indeed, 
that the subject requires thorough ventilation ; and that, 
until the system under which rolling machinery is made 
undergoes considerable modifications, the results obtained 
from it must remain more or less unsatisfactory. At the 
present moment there is no such thing in existence as a 
thoroughly good treatise on iron-making machinery. On the 
chemical changes wrought in smelting and puddling fur- 
naces, on the character of ores, and the mechanical proper- 
ties possessed by the finished product, have apparently 
been concentrated all the energies of those who have made 
iron and steel their special study ; while the details of the 
machinery employed in the rolling-mill have been passed 
over with very little notice. All that can be learned about 
the subject from books is embodied in a few desultory 
chapters, and certain sets of engravings which, however 
admirable as drawings, only represent, after all, indifferent 
practice. The machines illustrated are, no doubt, excellent 
of their kind ; but we are at a loss to find that they can 
claim any peculiar exemption from the casualties apparently 
inseparable from the gearing hitherto cunlene in the 
largest establishments in Great Britain. It would be wrong 
wholly to set down these failures to defects in design, 
although it is probable that in this respect there is very 
considerable room for improvement. They are more directly 
attributable to the manner in which the designs are carried 
out—in short, to defective workmanship and material—and 
to the manner in which repairs are usually effected. Speak- 
ing from our own experience, we can state that in Stafford- 
shire, any ironfounder who possesses a cupola large enough 
to permit him to cast two or three tons of iron at a time, is 
considered competent to the construction of the coupling- 
boxes and spur gearing which always give most trouble. It 
does not follow that such menare invariably employed, or that 
their work is always bad; but it is obvious that the construc- 
tion of heavy gearing, not only requires a peculiar knowledge 
of the properties of various irons, and of the mathematical 
principles which determine the best forms and proportions 
to be imparted to teeth and shafting, but appliances for 
dealing with the materials of construction which are seldom 
or never available in small establishments. That very 
excellent gearing is now and then produced in small shops 
is certain ; but the fact is due to the presence of unusual 
skill—we had almost said talent—and conscientiousness, on 
the part of the founder, and in any case the weight of 
castings produced by men of this stamp is so small that it 
hardly affects the question at issue. 

It would be impossible to consider at length all the 
questions connected with the construction of rolling 
machinery within the limits of a leading article, but we 
can point out a few of the causes which apparently tend 
prominently to bring about failures. The imperfections 
commonly found to exist in iron-making machinery may 
be classed under three heads: defective design, inferior 
workmanship, and bad material. Every portion of the 
entire apparatus of a rolling mill, from the engines to the 
rolls, is of course liable to break down; but in practice 
failures are principally confined to the spur gearing and 
the coupling boxes. The cogs of the first are stripped, 
or the cog rmgs broken, and the latter are split. Speaking 
in general terms, engines give comparatively little trouble, 
and we are disposed to believe that steam machinery in the 
iron districts possesses a unifornr efficiency quite equal to 
that existing in other situations. Rolls are not unfrequently 
cracked at the necks; not often enough, however, to 
cause serious trouble. Houseings seldom give way; they 
are usually the strongest part of the complete apparatus. 
An aggregate minimum area of 230 square inches of metal 
appears to be sufficient for the houseings of a single train, 
and we happen to know that this allowance is more often 
exceeded than not. It is in the proportions and design of 
the spur gearing that the principal element of weakness is 
to be found, and this weakness is now and then the result of 
premeditation. In one sense the strongest part of a machine 
is that which possesses the least power of endurance, 





and designers sometimes purposely render that portion of | 


a machine which can be replaced with the most ease the 
weakest. All things considered, it is perhaps best that, if 
something must give way, it should be neither a roll nor a 
houseing. Wheels, therefore, are so constructed that, in 
the event of a cold bar passing through the rolls, they will 
break. But the expedient is rude and unsatisfactory. A 
“shear disc” or coupling plate, answers a far better pur- 
pose; and it isto beremembered that wheels which, whilenew, 
and when properly set to work, may suffice for the purpose 


to which they are put, will when worn or improperly fitted, 
be quite incompetent to the discharge of their duties. As 
a rule, the gearing of rolling mills is insufficient for the 
strain to which it is occasionally exposed. The teeth are 
seldom struck to the proper curves, and all the arrangements 
are in a certain sense rude and unmechanical, The power 
wasted in driving an ordinary train of rolls, and the suit- 
able squeezer and shears, can hardly be realised by those 
who have not had practical experience with iron working 
machinery. A puddling train, consisting of a pair of 
18 in. roughing, and a pair of 18in. finishing rolls, and a 
double-ended squeezer, running at 55 revolutions per minute, 
require from 38 to 40-horse power to drive them idle, while 
an additional power of 70 to 75-horses only is suffi- 
cient when they are turning out 300 tons of bars per week. 
Truran mentions, as an ordinary example, a train of rolls 
similar to those to which we have just referred, that 
were proved by careful experiment to require 28°5 indi- 
cated horse-power to drive them light, and an additional 
power of but 67.5-horse power to enable them to roll 360 
tons per week of 3in. by Zin. bars, the speed in both cases 
being 82 revolutions per minute. In another instance, 
with machinery excellent of its kind, 168-horse power was 
required to roll 600 tons per week, while 71-horse power, 
or more than 42 per cent., was absorbed in driving the 
machinery, light. It is not difficult to see that the mere 
weight of the parts put in motion will not nearly account for 
such enormous losses of useful effect, nor will the speed 
at which the apparatus is driven. The velocity of puddling 
rolls in Staffordshire varies between 35 and 60 revolutions 
per minute, the latter number being seldom exceeded. In 
Wales, we believe, higher speeds are adopted, probably 
in order to avoid the waste of metal incurred when red 
short irons are rolled at slow speeds, These rates are suffi- 
ciently moderate, the circumference of the rolls. at 80 revo- 
lutions only moving at about 4°5 miles, and at the very 
usual speed of 56 revolutions, at about 3 miles per hour. 
Neither the squeezer nor the shears absorbs much power 
except when actually at work. In short, the entire loss is 
mainly attributable to the enormous friction proper to 
gearing of the heaviest kind, of defective proportions, and 
improperly put to work. There is immense room for im- 
yrovement in this direction, and it should be obvious that 
™ reducing friction the machinery would not only have 
its efficiency increased, but that it would be spared a fair 
apes of the excessive strains to which it is liable 
under existing arrangements. 

So far we have considered only defects in design, 
but the system under which repairs are efiected 
leads more frequently to the breaking down of rolling 
machinery than any other cause with which we are ac- 
quainted. When a train of rolls and driving gear is first 
put up, considerable care is usually taken to centre the 
wheels accurately, and to put the whole apparatus ae pal 
together. For some time all goes well. At last a cold bar 
finds its way between the rolls, and a spur wheel gives way 
under the strain thrown upon it by the rush of twenty or 
thirty tons of iron in a fly-wheel rim. It is not too much 
to state that the degree of perfection originally imparted 
to the machinery once lost, is hardly ever restored. The 
spur wheels of rolling mills are usually cast in the form 
of complete rings of cogs, which are subsequently keyed 
—generally with hard oak or beech wedges—on to arms 
which seldom or never give way. Unless care is taken, 
and skilled labour employed, these rings are pretty sure to 
be keyed on eccentrically to the shaft, or to have an enor- 
mous bursting strain thrown upon them. When a mill is 
full of orders every minute lost in effecting repairs is 
grudged, and as a result, neither care nor skill is in favour. 
We once found the average duration of each of seven spur 
wheels supplied to a large ironworks in Staffordshire to be 
about five days ; one wheel went to pieces within three 
hours after being put to work, two lasted a day each. 
These wheels were not in stock, and were cast as fast as 
they were required, and from very good iron too. Every 
train in the establishment was running night and day, and 
time was of the utmost importance. At length a 
heavy order was completed, and a wheel was at last 
properly fitted, as it should have been fitted at first, 
and this wheel held out for about five months, we 
believe. This statement represents a by no means 
uncommon condition of affairs in the Midland districts, 
and it is sufficiently suggestive of the difficulties to be 
overcome in making any attempt to introduce better and 
more reliable machinery. At the present moment the 
urgent necessity often experienced for castings, and a 
certain false economy, occasionally induce ¢he iron manu- 
facturer to set about the construction of gearing himself, 
which seldom possesses the qualities necessary to render it 
reliable. It is not easy even in Staffordshire to obtain 
astings at a moment’s notice; and whether from want of 
encouragement, or from some other cause, the construction 
of rolling machinery has not yet become a speciality 
with many firms possessing the skill, experience, and 
plant requisite to the production of first-class work, we 
are disposed to believe that certain prejudices once over- 
come, and conflicting interests set at rest, very considerable 
profits might be reaped in this direction. Rolling machinery 
is just now further removed from perfection than almost 
any other class of mechanism in existence; and the sooner 
its construction on correct mechanical principles is specially 
undertaken by competent parties possessing the requisite 
facilities the better. Those who are capable of producing 
machinery at a moderate price, which will not break down 
more than once in a month or so, will not be long without 
patronage, 


ELECTRO-TELEGRAPHY AND ELECTRICAL SCIENCE. 


Ir is possible, and indeed very probable, that the present 
year may witness the successful laying of an Atlantic tele- 
graph, that is to say the accomplishment, in the teeth 
of difficulty and many failures, of an undertaking 


| towards which for the last ten years the eyes of the whole 


civilised world have been directed. The Atiantic Company 
some time since announced that their arrangements in 
relation to obtaining the necessary amount of capital were 
completed ; the manufacture of the core of the cable is now 
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being actively proceeded with; and it is oo pe that the 
cable will be ready for {shipment by the end of next May, 
and laid in the course of the following month. We may 
observe that the general public have had very little to do 
with supplying the “sinews of war” to place the enterprise 
in its present position, which is mainly due to the 
unremitting endeavours and public-spirited liberality of 
feeling of a few gentlemen whose earnest conviction of the 
practicability and vast utility of a transatlantic telegraph 
has not been shaken by past failure. ‘These gentlemen, we 
may add, have something more to reap from success than 
pecuniary profit; they have entered into something more 
than a simple commercial speculation ; their task is an 
honourable, albeit a difficult, and hitherto almost a dis- 
heartening one ; and it is with them a point of honour to do 
their utmost to fulfil it. Certainly, if they cannot com- 
mand, they at any rate deserve the success which would 
place some at least of their names upon the scroll of those 
honoured worthies who, in England and in America—for 
we must not forget Mr. Cyrus Field—have deserved well 
of their country in this the nineteenth century. We 
in England are tolerably well acquainted with that steady, 
impassive perseverance which makes failure — even 
“ruinous” failure — merely a pavement for success to 
trample on; but foreigners marvel at it, and shrug their 
shoulders in admiration, mingled perhaps with a little 
eynical contempt. And should they tell us that C’est beau, 


mais un peu béte! we may answer proudly, like the young | 


Englishman to the Russian officer at Balaclava, Vous 
avons beaucoup bétes comme ga en Angleterre! 

Nevertheless we should prefer to see this class of enter- 
prise supported by a comparatively large section of the 
English public, and we cannot shut our eyes to the fact that 
the great task of telegraphic extension can apparently at 
the present moment be carried into effect only under some- 
what abnormal and artificial, as well as difficult conditions. 
The great majority of the public, discouraged by past 
failures, and knowing little or nothing of what has been 
and is being done in many quarters and in various ways to 
render this task wholly practicable, keep altogether aloof 
from undertakings which might otherwise be recognised as 
amongst those which are most essential in our present 
stage of progress. This is a condition of things under 
which telegraphy can scarcely hope to prosper, and which 
would best be remedied by fairly appealing to the judg- 
ment of the public, and placing before them as simply and 
clearly as may be the facts in connection with deep-sea 
telegraphs, upon which the question of commercial practi- 
cability mainly depends. In the case of the Atlantic 
Telegraph Company, at the present juncture, it is pees 
too much to expect that the support of the public should 
be accorded upon purely commercial grounds. But we are 
sorry to observe that another company, started upon a 
fresh basis, and under very favourable conditions in most 
respects, has not received the moderate amount of support 
that might have been fairly anticipated. We refer to 


Allan’s Transatlantic Telegraph Company, of which 
the prospectus was issued some three months ago, 
and which is now held in abeyance for want of 


the necessary capital for completing even the first 
portions of the proposed undertaking, viz. the laying 
of a cable, upon Mr. Allan’s method of construction, 
between England and Oporto, a line which, it is asserted, 
would in itself be remunerative, and which would, more- 
over, fulfil the important purpose of practically testing 
upon a safe scale the advantages of this method whilst 
constituting one section of the proposed line to Halifax. 
In regard to our own opinion of the system of construction 
referred to—that of placing the strength of the cable in 
the conductor by forming this of a solid copper wire, sur- 
rounded with fine steel wires laid with a slight spiral—we 
may here repeat an assertion which has recently given rise 
to some amount of discussion in our columns, namely, that, 
whatever may be its merits and demerits, it would doubtless 
have sufficed to obviate the disastrous failures which have 
again and again occurred in the attempt to lay a trans- 
atlantic telegraph. This, it will be remembered, was 
called into question by a correspondent who, whilst enter- 
ing into some important considerations relative to the 
mechanical requirements of deep-sea cables, and pointing 
out that an excessive estimate of the strength of the 
materials used in their construction has in a great measure 
contributed to the failures which have occurred, opined 
that “like fatal errors of construction will be found to 
have been committed” with respect to the above-men- 
tioned system. But it may be observed that our corre- 
spondent confined his attention to one single specimen of 
cable, constructed upon a system which allows of any 
variation in the relative proportions of copper and steel, 
and differing materially from other specimens which we 
have examined. This specimen, it is true, is one of those 
which have been put forward in relation to a transatlantic 
telegraph ; still it by no means follows that it would neces- 
sarily have been adopted, or is that best adapted for the 
purpose in view. And, after giving evidently a careful 
consideration to the subject, so far as merely mechanical 
conditions are concerned, it is interesting to observe that 
our correspondent ends by suggesting a cable in accord- 
ance with Mr. Allan’s original plan, with a conductor of 
stranded steel wires, covered with gutta percha to a certain 


thickness “whether electrical theorems required such a | t 
| siderations, but of a different order. 
| supposed that by this time the primary conditions upon 


thickness or not.” It might be considered that “'T. M.’s” 
proposed cable bears the same resemblance to Allan’s cable 
as “** Hamlet’ 
the original drama ; but this is not thecase. To Mr. Allan 
belongs the credit of having first foreseen the probable 
necessity for the employment, in certain cases, of a material 
having the strength of steel wire, efficiently preserved from 


the oxidation by which this strength would be dimi- | 


nished or destroyed, and, as far as might be prac- 


ticable or expedient, unassociated with any body of | 


a specific gravity much higher than that of water, 
and at the same time of a tensile strength lower than that 


of steel. The result of this appreciation of the mechanical 


advantages of a steel conductor was a proposal for the con- 
struction of a cable, amongst others, similar to that so 
recently suggested by “T. M.” 


But, whilst this cable was 


| generally allowed to be unexceptionable in a mechanical 
point of view, “electrical theorems” clearly showed it to be 
very objectionable in an electrical point of view, and conse- 
quently—for the question is in reality one of relative effi- 
ciency and cost—in a pecuniary sense. Whilst, in fact, the 
tensile strength was probably in considerable excess of that 
which would be actually requisite for any purpose in view, 
the great deficiency in conductivity and other electrical 
requirements of this cable caused it to compare very unfa- 
vourably with others which, at an equal or less expense, 
might be constructed upon a different principle. This con- 
sideration was quite sufficient to lead Mr. Allan to modify 
his original plan by combining steel and copper wire in 
variable proportions in the conductor, according to the 
degree of strength considered to be requisite for any given 
purpose; thus diminishing in great measure the electrical 
objection which must always apply to the use of steel asa 
conductor in telegraph cables, whilst on the other hand 
preserving in great measure also the mechanical advantages 
which have been referred to. And it appears to us very 
probable that our correspondent, in the place of Mr. Allan, 
would have resorted to the same expedient so soon as he 
came to consider the electrical part of the question. 

Nothing definitive has been made known in relation to the 
precise mode of mechanical construction, or form of outer 
| covering, to be adopted in the case of the Atlantic cable 
now in course of manufacture. It seems absurd to suppose 
that the mechanical construction decided upon will be the 
| same as or similar to that of the last cable, the failure of 
| which—so far as it has been explained or can be understood 
—was consequent upon the form of sheathing employed in 
this case and in the Algerian cable, viz., that of wires en- 
veloped in tarred hemp, and laid over the core in the usual 
helical direction, A very strong predilection in favour of 
a lighter form of cable for deep-sea purposes than has 
hitherto been generally used was manifested in the course 
of the prolonged discussion upon the paper on “The 
Telegraph to India and its Extension to Australia and 
China,” recently read by Sir Charles Bright before the 
Institution of Civil Engineers; and perhaps at the present 
moment the only advocates for heavy iron-coated cables for 
laying in deep water are to be found in those firms who 
have invested in costly plant for the purpose of applying 
the spiral iron sheathing. We have reason to believe that 
the engineer and electrician of the Atlantic Company are 
amongst those authorities who now incline to a much 
lighter form of cable than that which it was last attempted 
to lay from Valentia to Newfoundland; and it is probable 
that under the circumstances some departure may be made 
by the company, in the case of the new cable, from the 
principles of mechanical construction heretofore adopted. 

If we now notice the submarine cable “on a new prin- 
ciple” of Mr. Pigott—recently laid by permission of the 
chairman of the Submarine Telegraph Company, between 
England and France, and referred to very encouragingly 
by the 7imes—it is only to point out that, as a matter of 
course, it has proved a total failure. This cable, com- 
posed of two partially-insulated wires of different metals, 
constituting of themselves the electromotor employed in 
signalling, was constructed at the Silvertown India-rubber, 
Gutta-percha, and Telegraphic Works, and cost Earl Dudley 
asum of £4,000, which might have been far better em- 
ployed in the interests of submarine telegraphy than in 
giving a solution, upon so expensive a scale, of a problem 
which is within the scope of modern electrical science, and 
which a practical electrician might have solved quite as 
satisfactorily by means of a few figures, or an experiment 
conducted upon a laboratory table. Electricians, we may 
mention, had already solved this problem, and could accu- 
rately specify the results which would be found to occur 
in practice under any given conditions; but these theoretical 
conclusions, though based upon accurate data, and showing 
that under certain circumstances, and for short distances, 
the system might perhaps be usefully employed, were 
apparently unsatisfactory to the inventor who, unfortu- 
nately for himself and for Lord Dudley, found in the 
latter a liberal but undiscriminating patron. 

We have at hand another illustration of the truth that 
to know what is known is the first business of those who 
would be in any way concerned in the advancement of any 
particular branch of science. The proposition whether in 
voltaic circuit “the electrical force of the voltaic pile is 
conveyed by the entire thickness of the conductor or 
by the external surface only,” has rm been quite 
seriously mooted in the pages of a scientific periodical, 
no less an authority, in fact, than the “ Philosophical 
Magazine.” The propounder of the problem—follow- 
ing in the wake of Davy, Daniell, Ohm, and Pouillet 
—is an electrical amateur, for we cannot suppose 
he would term himself an electrician, of the name of 
Waterston, who inclines to the opinion that the surface of 
the conductor is alone effective in conveying the current ; 
and proposes a “crucial experiment” in order to deter- 
mine this point. A blunder involving so absurd a miscon- 
ception of the present position of electrical science, and of 
which the perpetration and re-perpetration are, moreover, 
allowed in such a quarter, has naturally given rise to no 
small amount of merriment in the telegraphic world ; 
though we are sorry to observe that the problem has been 
considered au grand sérieux by one or two of our contem- 











with the part of Hamlet oinitted” bore to | 


poraries. To ourselves, too, it suggests some serious con- 
We might have 


which is dependent the efficacy of a voltaic current, either 
for signalling or for other purposes, were pretty generally 
understood by a large section of the educated, or at least 
of the scientific or semi-scientific public, whose enlightened 
support might consequently be depended upon in the case 
of any really well-considered and beneficial scheme in rela- 
tion to the employment of electrical agencies; and that 
every contributor to, or reader of, the “ Philosophical 
Magazine,” and other journals of equal standing, belonged 
to this category. Electricity, which for some years past 
| has ranked as one of the exact sciences, is a beautiful and 
| interesting study, the main elementary truths of which 
| should, and may, easily be mastered by all who would not 
remain behind the times. For men of this description 











| more than three millions and a half sterling. 


must necessarily be called upon to join in the task of ap- 
plying electricity canna to fulfil one of the chief 
requirements of civilisation in the present age. It is some- 
what discouraging to find that, whilst electrical science in 
the hands of many telegraphic engineers and students is 
really far in advance of telegraphic practice, guasi philo- 
sophers should be gravely discussing whether a gilt straw 
would nyt be as good a conductor as a copper wire of equal 
diameter, and suggesting a “ crucial experiment” to deter- 
mine a point that any efficient telegraphic employé could 
clear up perfectly in a few minutes by means of a galvano- 
meter, a few samples of wire, and a battery of known 
resistance. 


OUR COMMERCIAL RELATIONS WITH AMERICA, 


Very many of our readers seldom see the London daily 
papers, and it is to be regretted that the provincial press 
too often manifests a short-sighted sympathy with the 
people of the States, which is not shared by the better 
informed and more thoughtful members of metropolitan 
commercial circles. Under the circumstances we should 
hardly discharge our duties did we neglect to call attention 
to the anomalous position of our commercial relations with 
America at the present moment. It is no part of our 
purpose to enter deeply into the details of the mercantile 
transactions of the engineering community ; yet a word of 
warning cannot possibly be out of place here, and may be 
productive of some good. Since the close of the war the 
export trade of this country has increased to an incredible 
extent, and in certain quarters its development has been 
rashly assumed as an evidence of material prosperity. We 
much fear that the idea is to some extent delusive. It 
was never difficult to give away our goods, and it can 
hardly be said that we enjoy any peculiar facilities for 
making donations now, that we have not possessed for some 
years past. An export trade is in no way an evidence 
of national prosperity save in so far as it represents an 
adequate return. But the statistics of the last few months 
show but too clearly that we have been dealing with the 
people of the Federal states on an unsatisfactory basis. 
Our transactions have nearly all been concluded on the 
long credit system, and are attended with considerable 
risk—a risk increased, we may add, to an alarming 
degree by the unsettled position of the country, its 
comparative poverty at the present moment, and the 
chance that the expedient of repudiation, tried with 
success some thirty years ago, may be repeated under 
pressure. In the City and on the Stock Exchange 
those are not wanting » foretell a financial catastrophe. 
A bank interest of 8 per cent. fails to check speculation ; 
and although we do not intend to join the ranks of the 
alarmists, it is impossible to shut our eyes to the fact that 
prudence of a very high order is absolutely requisite to suc- 
cess in our dealings with our friends at the other side of the 
Atlantic. 

During October, 1864, the value of our exports to the 
United States reached a sum less than £500,000; last 
October it amounted to more than two millions and a-half. 
In November, 1865, we exported goods to all parts of the 
world, worth more by three millions and a-half than the 
exports of the corresponding month in 1864. The greater 
proportion of the increase was due to the rapid develop- 
ment of our trade with America, and this, be it re- 
membered, in face of protectionist duties, the like of which 
hardly exist elsewhere. The American Secretary of the 
Treasury does not hesitate to admit that the von A of the 
republic is in an extremely unsatisfactory condition, and it 
is clear that nothing but a highly abnormal state of 
affairs could permit Americans to purchase goods at 
extravagant rates with the hope of making a profit. In 
point of fact, it appears that all, or nearly all, these pur- 
chases are conducted on a system which is embodied 
in passing bills to all those who will accept them in 
return for goods. Of paper money we have an abun- 
dance, of sterling value little or none. More than one 
steamer has recently crossed the Atlantic without the 
boxes of specie which habitually constitute a portion 
of their cargo. During eleven months of 1865 the 
importation of bullion amounted to but £4,138,000, 
while in the corresponding period of 1864 it reached 
£6,530,000, and this, be it BP ssoael while the country 

yas steeped to the lips in war. While the war 
lasted, Federal credit did not stand very high in this 
country. It was necessary to pay for goods on demand, or 
to go without. Since peace has been restored credit has 
been re-established, and paper has taken the place of gold 
with an ease which argues either extraordinary cupidity or 
remarkable credulity on our part. It is true that the quan- 
tity of machinery exported to the States is not very consi- 
derable, and it may be urged that the engineer cannot be 
materially affected one way or the other by the course of 
events. There is some force in the argument, but it may 
be easily pushed too far. The prosperity of the engineer 1s 
closely bound up with that of the merchant. As one suf- 
fers in this country, so do all suffer. And many of our 
exports are indirectly, if not closely, connected with the 
labours of the engineer. Thus, the value of the metals ex- 
ported in November, 1865, exceeded that of our exports in 
the corresponding month of 1864 by £265,000. The re- 
turns for last December have not yet been published, but 
there is little reason to imagine that they will manifest any 
falling off. Nor is it to be thought that although we do not 
receive gold we do receive an adequate return in breadstuffs 
or other goods. A country exhausted by war has really next 
to nothing to send us. The estimated value of the wheat 
received from the Northern States between January and 
November, 1865, was worth but £450,000, whereas that 
imported in the corresponding months of 1864 reached to 
Our impor- 
tations from Russia and other corn markets have increased, 
but the States want nearly all the corn they have got. 





| The quantity of cotton imported has undergone a consider- 
|able increase, but its value even now is very small as 


compared with that of our exports. In point of fact, the 
resources of the nation have been temporarily reduced to a 


| very low ebb, and she requires at this moment all that she 
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can get. She has little or nothing to give in return, at 
least for the present. 

We do not wish it to be understood that we have any 
desire to speak unfavourably of legitimate American in- 
vestments, or to check speculation. But we do wish to see 
it confined within reasonable limits. The United States 
pa magnificent resources in the energy of their in- 
1abitants and their agricultural and mineral wealth. It 
can hardly be doubted but that a very few years of do- 
inestic anqatiny may place the Federation in a position 


which would entitle it to receive all but unlimited 
credit. But this domestic tranquillity is a thing 
which hardly has existence as_ yet. If our own 


manufacturers can so manage their affairs that they can 
afford to give long credit, there is little doubt that they 
may reap a golden harvest. But then the credit must 
extend over a longer period than a ninety days’ bill can 
cover. In this fact lies danger. If English merchants 
give larger credit to Americans than they receive in 
return from their fellow-countrymen, or those of other 
nations to whom they are indebted, they must expect to 
be exposed to considerable pressure. At this moment 
there is an immense quantity of American paper in the 
market, the real value of which cannot be determined for 
some little time to come. It is quite possible that it may 
represent just as much specie as it preten|s to represent; 
it is probable that it does not. A certain amount of doubt 
hangs over nearly every time transaction we can conduct, 
and circumstances tend to magnify this doubt so greatly in 
case of American securities that we cannot be too cautious 
in the conduct of our commercial transactions. It is not 
necessary that we should display ungracious doubts or a 
despicable timidity, but it is well to remember that the 
manifestations of prudence and forethought form no evi- 
dence either of doubt or timidity. - 


THE METROPOLITAN TRADE, 

WuHetueEr a coal field does or does not exist in the im- 
mediate neighbourhood of London is a problem not yet 
solved, but still vigorously discussed by geologists. i 
certain that the vast size of the metropolis, and the magni- 
tude of its gasworks, breweries, and such engineering 
establishments as exist within its limits ; coupled with 
insufficient arrangements for supply, and perhaps the exis- 
tence of a species of monopoly, all operate to raise the price 
of fuel to an extent unparalleled in any other considerable 
district or city in the kingdom. In Liverpool excellent 
house coal ean be procured for about 9s. per ton, in 
Birmingham the price seldom reaches that point. In 
London house coal of the best quality costs at least three 
times as much, and at particular periods it is all but im- 
possible to procure steam or gas coal in large quantities at 
any price. It thus happens that entire districts of the 
metropolis are occasionally threatened with utter darkness, 
The stocks of more than one of the largest London gas 
companies have now and then been reduced to so low a 
point that the managers have been compelled to buy up at 
extravagant prices ridiculously small quantities of coal 
wherever they could lay hands upon them—anything in 
short that would suffice to keep their retorts going. The 
consumption of coal in the metropolis has increased 
enormously within the last ten years, and during the 
winter season especially the means of supply are now ap- 
parently inadequate to the demand. So recently as 
1854, three-fourths of the coal brought to London was 
carried by sea,—and this, be it remembered, before screw 
colliers were extensively employed,—a shift of wind then 
reduced stocks in hand to exceedingly small dimensions, 
and considerable inconvenience was of course experienced. 
It is questionable if we are very much better off now. 
During the last year, one-half the quantity used has been 
supplied by rail, and the statistics of this supply are 
sufficiently remarkable. From a recently published re- 
turn we find, too, that the railway coal traflic is being 
rapidly developed, at a pace, however, which cannot satisfy 
the demand. For the twelve months just ended 
the London and North-Western Railway entered 1,093,725 
tons 15 ewt. against 961,697 tons 1 cwt., for 1864; the 
Great Northern, 975,509 tons against 803,189 tons ; the 
Great Western, 237,222 tons against 191,931 tons ; Great 
Eastern, 232,501 tons 4 cwt. against 197,853 tons ; Mid- 
land, 152,737 tons 1 ewt. against 137,340 tons 7 ewt. ; 
South-Western, 19,950 tons 2 ewt. against 20,349 tons 15 
ewt.; Chatham and Dover, 11,894 tons 16 ewt. against 
11,744 tons 6 ewt.; South-Eastern, 8,809 tons 14 cwt. 
against 17,716 tons 14 ewt.; and the Tilbury and Southend, 
707 tons against 639 tons, making a total of 2,733,056 tons 
12 ewt. against 2,342,440 tons 9 ewt. in 1864, an increase 
of 390,616 tons 3 cwt. Assuming that an equal quantity 
is imported by sea, it will be seen that the entire consump- 
tion of the metropolis cannot fall far short of five and a 
half millions of tons per annum ; an enormous consump- 
tion when we consider the comparatively small space within 
which it takes place. It may not be uninteresting to give 
the names of the localities from which the coal brought to 
London by rail is derived, and the quantities furnished. 
The Silkstone pits, as nearly as can be calculated, forwarded 
214,435 tons ; Clay-cross, near Chestertield, 234,916 tons ; 
Lambton, 91,524 tons; Pinxton, 86,352 tons; Staveley, 
78,363 tons; Eckington, 76,246 tons ; Codnor-park, 74,987 
tons ; Babbington, 72,758 tons; Riddings, 65,095 tons ; 
Langley-mill, 58,869 tons; Shipley, 40,502 tons ; Lund- 
hill, 22,858 tons; Gawhber-hall, 28,504 tons ; Plumtree, 
23,659 tons; Wombwell Main, 21,571 tons ; Oaks, 20,947 
tons ; Waingate, 19,857 tons; Ripley, 19,876 tons ; Rose- 
bridge, 19,337 tons ; Victoria, 18,411 tons ; Darfield Main, 
17,237 tons ; Heanor, 16,131 tons; Elsecar, 21,003 tons ; 
Wingerworth, 14,831 tons; Parkgate, 14,077 tons; and 
Whittington, 13,276 tons. Statistics always possess a cer- 
tain value, and in the present instance they are especially 
useful in enabling us to form some idea of the character of 
the difficulties to be grappled with in the endeavour to 
carry out any project for reducing the price, and insuring 
the supply, of fuel absolutely demanded by metropolitan 
necessities. 

During the last few years the value of coal has steadily 
risen in London until its average price—including inferior 
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It is | 


qualities—has reached 20s, 2d. per ton. When we consider 
the vast disproportion existing between those figures and 
the value of coal at the pits’ mouth, it will easily be per- 
ceived that little more than the development of the railway 
system and a keen competition should ~ required to reduce 
the price to the consumer. But neither this development 
nor this competition is likely to be had without a con- 
siderable expenditure of capital and energy. More than 
one railway scheme for saving distance and effecting inter- 
changes of traffic will be brought before Parliament this 
session. So far as these measures may conduce to the 
reduction of the London coal bills we wish their projectors 
every success, but it is certain that a very poh a seer 
increase indeed in the means of supply will be absolutely 
required to effect so desirable an object. The demand 
increases yearly, and it is possible something more than the 
mere extension of the railway system is needed to place the 
questions connected with the purchase and delivery of 
coal on a satisfactory basis. It is by no means certain 
that we should be much better off if a coal-field lay within 
twenty miles of our gates. We hardly think that rail- 
way companies at present make the most of their oppor- 
tunities, and it is worth considering whether or not better 
systems of working the coal traffic of their lines would 
not do much to reduce the price of coal to the consumer, 
raise their own profits, and impart a certainty and punc- 
tuality to their dealings which is lacking at present. 





TRAMWAYS. 

Amonast the 663 bills filed for consideration in the approach- 
ing session, there is one intitled “ Metropolitan Tramways” that 
strikes us as being curious in various respects. We never knew 
a Monsieur Tonson as connected with street tramways, but we 
have heard of a Monsieur Train. Whether this is Monsieur Train 
come again we know not, for there are no names on the bill, 
except those of the solicitors, the parliamentary agents, and the 
printer. Itis usual, as our readers may be aware, to mention in 
bills the names of a few of the promoters. The company promot- 
ing this new bill, it informs us, was incorporated in 1862. It now 
proposes the construction of the following tramways :—1l. The 
Holloway and Finsbury, from Upper Holloway, via the Holloway- 
road, High-street, Islington, and City-road, to Finsbury-square. 2. 
The Islington and Tottenham-court-road Tramway, from Seven- 
sisters-road, Camden-road, High-street, Camden Town, to the south 
end of Tottenham-court-road (in which, by the way, the North- 


, Western and Charing Cross Railway are asking for powers to have 


shafts for light and ventilation, to which we may refer hereafter). 
3. The Edmonton and Kingsland Tramway, from Lower Edmonton 
to the south end of Kingsland-green, and—4. The Stratford and 
Whitechapel Tramway, from Stratford New Town, via the Grove, 
Broadway, Stratford-road, High-street, Bow, Bow-road, Mile-end- 
road, Whitechapel-road, Whitechapel, High-street, to the end of 
Middlesex-street. This incognito company further suggests that 
“it is expedient that the company, and the street authorities of 


the metropolis, be empowered to enter from time to time into | 


agreements for the construction by the company of the tramways, 
in such situations as are suitable.” Some of the provisions as to 
the breaking up and reinstatement of streets are refreshingly 
cool. 


the streets, the company will do so “ with all convenient speed ;” 
but that their convenience and that of the public will coincide 
we greatly doubt. It may be that this bill will become an Act, 
and that it will cut the gordion knot of street blocks, but we 
cannot see the matter in this light in anticipation ; meanwhile 
we shall be glad to be informed whether this is an American 
scheme, and whether Mr. George Francis Train is connected 
with it. 


THE METROPOLITAN RAILWAY. 


Tuts line, one of the youngest in the fraternity, offers fair to 
set a good example to some of its elder brethren in various 
important matters. Its stations, although subject to serious and 
inevitable disadvantages, from its being an “ underground ” line, 
are for the most part well contrived and satisfactory in all 
respects to travellers. As regards refreshments, where these 
are supplied, it has struck a keynote that we should hope will be 
taken up by all the long lines in the country. We visited the 
other day the new station for Farringdon-street, which name we 


should think it will retain, and found the building and station | 


appliances in an advanced state of forwardness. The ground- 
floor of the station is admirably simple and convenient in 
arrangement and accommodation. 
are entered under a covered verandah, the nearest from 
Farringdon-street, that to the left being for first and second-class, 
and the further one, to the right, for third-class passengers. Out 
of each booking-office there is a wide and lofty doorway leading 
to an upper gallery extending across the whole width of the 
platform, from the centre of which a roomy stair leads to the 
platform. Reverting for a moment to the street level floor, we 
may mention that the central space between the booking offices 
is being fitted up as a refreshment room, and, in so far as we can 
at present judge from the progress of the work, in a most 
artistic style. There are entrances to the inner front of the 
refreshment room by two wide and lofty arched openings from 
each of the booking-offices, and egress to the line by two wide 
doors uniform with those which lead from the booking-offices. 
Whether a silver gridiron, worth a thousand pounds, is to be 


put in requisition at this station as the purveyors have at | 


| Ludgate, we know not, but we have no doubt, from what we 


saw, that the refreshment department at Farringdon-street will 
be, as regards proportions and embellishments, a very attractive 
feature at the new station. Referring now to the station, lines, 
and platform, we may state that the metropolitan system is used 


by the Metropolitan, the Great Northern, and the London, | 


Chatham, and Dover. Although the broad gauge rails of the 
Great Western are laid—two lines on one side of the station— 
there is no appearance of their having been used as yet; but we 
were informed that they are to be shortly. In addition to the 
cross platform, on a level with the booking-offices and refresh- 
ment room, there are two other cross galleries, at lower levels, 
but far clear of engine funnels, further down the station, for 
exchange passenger traffic. The station is admirably lighted, 


| and the whole arrangements the best possible, we believe, for 





the public convenience ; excepting this, perhaps, that such of 
the porters, ticket collectors, and other servants, as we asked 
information from concerning the platform we should take for 
our journey, were very costive in their communications, one 
answering our query by a grandiose wave of the arm in the 
direction of St. Paul, his cathedral, and another by the steady 
contemplation of a departing train. We got what we wanted by 
asking one of these good men “whether he would direct us to 
anybody in or about. the station from whom information might 


be asked, with a reasonable expectation of its being obtained !” 
This should not be necessary. It is a pity such a fine ship as 
the Metropolitan should be spoiled by the want of civility. 








DEATHS. 
ON 28th I ber ult., at his d Orrell Cottage, near Wigan, ROBERT 
DAGLISH, Esq., C.E., aged 88 years. 

ON 4th January inst., at 25, Montague-street, Russe!!-square, from the effects 
of an accident on the previous evening, JOHN DINNEN, Esq., Inspector of 
Machinery Afloat to the Admiralty, aged 59 years. 











ON A PROPOSED METHOD OF BEVELLING 
IRON FRAMES IN SHIPBUILDING. 
By W. J. Macquorn Rangiye, C.E., LL.D., F.R.SS.L. and E., 
Assoc. I.N.A.* 

1.—My object in communicating this paper to the Institution of 
Naval Architects is to submit a my which has considerable 
advantages in a scientific point of view, to the judgment of ship- 
builders, as to its practicability and convenience. 

2.—It is well known that the customary method of giving to 
angle-iron frames the various bevellings which they require is by 
opening or closing, more or less, the angle between the arms of the 
bar ; so that, while one arm fays to the plating, the other stands 
in a plane directly athwartships, like the moulding side of a 
wooden frame. 

3.—The operation of opening or closing angle-iron is laborious 
and difficult ; and it requires very careful superintendence, lest 
the faying surface of the frame be made either hollow or bulging, 
thus producing a weak and inefficient joint with the plating. 

4.—When the opening or closing is at all considerable, it tends 
to overstrain and weaken the iron at the angle of the frame, where 
strength is of great importance. 

5.—The thwartship of the angle-iron of all frames, bevelled by 
opening or closing, stands in a bad position, as regards the strengt 
of the ship ; because the best position of a rib, for giving strength 
to a thin shell, is in every case exactly perpendicular to that shell, 
and every deviation from that position either produces weakness 
or involves the use of an unnecessary weight of material to give 
the a ayy strength. The same disadvantage applies even more 
strongly to any web, reversed angle-iron, or ial b 
which may be rivetted to the thwartship arm of the frame. 

6.—It appears to me that all those evils may at once be avoided 





In breaking up streets the company will give 48 hours’ | 
notice, “ except in case of emergency,” when they will give notice | 
“‘as soon as practicable after the same is begun.” As to restoring | 


The spacious booking-offices | 


by the simple expedient of giving the faying surfaces of the frames 
| their proper bevellings by twisting, instead of by opening or closing. 
7.—As the twist required in each frame would be gradual, and 
would be smali in a given length of the bar, a comparatively small 
force would be sufficient to produce it, and it could easily be 
adjusted with accuracy ; thus the operation of twisting would be 
neither laborious nor difficult, and there would not be the slightest 
| tendency to produce unfairness in the faying surface. 
8.—The twist would be so gradual that it would cause no over- 
straining nor weakening of the iron whatsoever. 
9.—The inner arm of the angle iron, being everywhere at right 
angles to the plating, would be precisely in the best position for 
| giving strength ; and the same advantage would apply to any web 
| reversed angle iron, or partial bulkhead, which might be riv 
| to that arm. All such pieces would of course require the same 
| twist with the frame itself. 
| _10.—The beam-ends, with their brackets or gussets, where 
; 
| 


rivetted to the frames, would have to be bent, so as to meet the 
outside plating at right angles ; but as the whole of that bending 
would take place where each beam end is stiffened by its con- 
| nection with the deck stringer or waterway, it would produce no 
weakening effect. 
| 11.—Mr. James Robert Napier has pointed out to me that the 
twisting of the frames ought to be performed while they arestraight, 
and before they are bent to their proper curvatures, and that, from 
the gradual nature of the twist, it might be given to the bars 
while cold by means of a suitable machine. 
| 12.—The same method of bevelling by twisting, with the same 
| advantages, would be applicable to cant-frames and breast-hooks, 
as well as to square frames, and to T-iron, H-iron, and trough- 
shaped iron, as well as to angle-iron. 

Note as to lines of greatest and least curvature. 13.—If the 
| framework of a ship consisted of ribs running along the lines of 
greatest and least curvature of her skin, all those ribs would be 
shaped by bending alone, without twisting ; but the wry | and 
laying-off of those lines would be so troublesome and difficult, 
that it is doubtful whether it could be generally carried out in 
practice. 





RalILways IN SpaIn.—(From our correspondent ).—So alarming 
has become the financial position of most of the Spanish railway 
companies, that the government has directed all the companies to 
prepare a statement of their affairs within a prescri period. 
It is affirmed that there are not tour Spanish railways which will 
be able to provide in full for the service of the obligations issued ; 
as to the holders of shares, they can expect nothing, the dividends 
thus far paid yay been only so many deductions from the 
| capital raised. On the Andalusian line, which was nearly com- 
| pleted, heavy torrents have inflicted damage to the estimated 

amount of £320,000, while the commencement of traffic has been 
| delayed for a year. 

RarLwaY Recerpts.—The traffic receipts on railways in the 
United Kingdom for the year 1865 amounted to £35,335,838, 
| against £33,182,497 for 1864, showing an increase of £2,153,341. 
| The receipts during the past few years have increased considerably ; 
| in the year 1859 they amoun to £25,576,100, and in 1863 to 
| £30,490,660, showing an increase in round numbers of about 

£10,000,000 in six years, and of about £5,000,000 in two years. 
| The traffic receipts on the lines of the fourteen principal railway 
| companies amounted in 1865 to £28,787,196, and for the year 1864 
| to £27,411,811, showing an increase of £1,375,385, or 5 per cent. 
| The receipts on the other lines of which the traffic returns are 
| published weekly amounted to £6,198,142, against £5,455,886 in 
| 1864, showing an increase of £742,256, or 13°6 per cent., making 
| the total increase in the receipts on those lines £2,117,641, as com- 
pared with those of 1864. The increase in the traffic on the 
Caledonian and Scottish Central lines during the past year 
| amounted to £66,590 ; on the Great Eastern, to £67,358 ; on the 
Great Northern, to £127,797 ; on the Great Southern and Western, 
to £35,946 ; on the Great Western, to £92,648 ; on the Lancashire 
and Yorkshire, to £114,495 ; on the London and North-Western, 
to £280,500; on the London, Brighton, and South 
£85,546; on the London and South-Western, to £50,498 ; on the 
' Manchester, Sheffield, and Lincolnshire, to £61,951; on the Mid- 
land, to £94,355; on the North British and Edinburgh and 
Glasgow, to £74,869 ; on the North-Eastern, to £167,280; and on 
the South-Eastern, to £55,530, making the increase in the receipts 
of those lines, as above, £1,375,385. The receipts, compiled from 
| the weekly returns, do not include receipts from tolls, interest on 
cash balances, investments in shares of other companies, rents, &c. 
The capital expended on the railways of which the traffic returns 
are published weekly amounted to £404,256,430, and the receipts 
on their 12,352 miles of railway to £34,985,328, being at the 
average rate of £2,890 per mile. The capital expended on forty- 
seven inferior lines, the traffic of which is neither published 
weekly nor monthly, amounted to about £8,301,670, and the traffic 
receipts on 621 miles to about £350,500, or £565 per mile for the 
year ; the average cost of construction being about £13,368 per 
mile. The total capital expended on all those lines amounted to 
£412,558,100, and the traffic receipts on 12,973 miles in 
1865 to £35,335,838, or £2,724 per mile. The working expenses 
were rather more than 48 per cent. of the receipts, the gross traffic 
receipts amounted to 8°57 per cent. of the capital expended, and 
the profit on working to about 4°45, or nearly 44 per cent. on the 
capital expended. 


* Read before the Institution of Naval Architects. 
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THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


On Saturday, the 6th inst., the thirteenth annual meeting of 
the members of this society took place at their rooms in Doctors’ 
Commons, City, Mr. Joseph Newton, president, in the chair. The 
principal busi on this i isted in ther tion of the 
auditor’s report, the election of new members, and the appoint- 
ment of officers for the ensuing year. The report exhibited a very 
prosperous account, and demonstrated the fact that in a numerical 
and in a financial sense the institution was thriving. The number 
of members at present on the books was stated to be 145, and the 
amount of money invested in the funds to meet the ordinary ex- 
penses of the society £426 10s.; whilst £600 stock had been pur- 
chased for the purpose of superannuation allowances to aged and 
infirm foremen. Messrs. Oubridge and Lax were the auditors, and 
those gentlemen having vouched for the accuracy of the detailed 
statement submitted to the meeting, the report was duly accepted 
and formally sanctioned by a unanimous vote of the very numerous 
assemblage. The president then delivered his annual address, 
which, although interesting, was of such length as to preclude the 
possibility of its transference in extenso to our columns—a privi- 
ege we should otherwise have accorded it. After glancing at the 
progress made by the society during the year 1865, and which he 
showed had been more rapid than during any similar period in 
its history, Mr. Newton introduced memoirs of such members 
as had died since the last annual meeting—Messrs. Haley, Hill, and 
Stanley. Of the first-named gentleman he had been unable to 
obtain many particulars, but Mr. Haley was known to them all as 
an intelligent mechanic and an unassuming man. For many years 
he had held the post of foreman of artificers under the Imperial 
Gas Company, by whom he was esteemed as a conscientious 
servant, possessed of more than average practical skill and 
ingenuity. He enjoyed alike the confidence of his employers and 
of those who were placed under his direction—a point which was 
worth the striving for by all foremen engineers. Mr. Haley died 
in the month of April last year. 

Mr. Hill had occupied a more prominent place in the society, he 
having been a very efficient member of the managing committee 
up to the time of his death. He had filled responsible posts 
in some of the principal engineering establishments of London, 
and lastly that of foreman to Messrs. Merryweather and Sons, of 
Long Acre. His ability as an engineer was undoubted, and 
his decease, whilst yet in the prime of life, was caused by an 
accident. On the 12th of August last Mr. Hill went at seven 
o'clock in the evening to visit his master, who was then con- 
fined to his house by illness. He remained with Mr. Merry- 
weather till 10 p.m., and when in the act of crossing the road 
to take an omnibus was knocked down by a rapidly-driven cab, 
a wheel of which passed over his body. The sufferer in an un- 
conscious state was carried back to the house which only a few 
minutes before he had left cheerful and well. Every attention, 
surgical and otherwise, was paid him, but unfortunately this was 
of no avail, for in a few hours he expired at his master’s resi- 
dence. Mr. Hill had left a widow and four young children, who 
had been generously treated by Messrs. Merryweather and others, 
the members of that association having also contributed as far as 
possible to the assistance, pecuniarily, of the bereaved family. 
‘Would that more could have been done in the same direction, for 
it was much needed. 

Of Mr. John Stanley, the president furnished a lengthy biogra- 
phical sketch, from which it appeared that the deceased gentleman, 
who died on the 30th August, 1865, was possessed of rare versa- 
tility of talent, and in fact his story would form a chapter worthy 
of the pages of Mr. Smiles. We have only room, at present, to 
state that Mr. Stanley was employed during the last five years of 
his existence as manager for Mr. David Hart, engineer, of White- 
chapel-road, by whom, as well as by his fellow members of that 
society, he was deservedly respected. 

These memoirs, of which we have given but a faint outline, ex- 
cited much interest at the meeting of Saturday, and when they 
were concluded, Mr. Newton reverted to the question of his own 
resignation of the presidential chair. According to the rules of 
the association the whole of its officers, except the secretary and 
three junior committee-men, who became senior by rotation, now 
retired from their posts. In relinquishing his own, to which he 
had been elected on seven ive ions, he had to thank 
them all for many courtesies and much forbearance, and in step- 
ping back into the ranks again he begged to assure them that he 
should never cease to labour for the welfare of their institution. 
He had served a good old-fashioned apprenticeship, and was legi- 
timately out of his time. All he now wished was that his inden- 
tures should be given up to him, with as favourable a character as 
he might have deserved at their hands, and that he might be en- 
franchised from the trammels of office. 

Seriously it was not just to the society that one individual 
should monopolise a position in it which ought to be an object of 
laudable ambition to all, and which all might see at least a pros- 
pect of attaining. There was no reason why his obstructive coach 
should longer ‘“‘ stop the way,” since he himself was most anxious 
to ‘‘move on,” and desirous that a younger and more energetic 
member should take his place. After some further remarks to the 
same end Mr. Newton left the chair and retired from the meeting. 
His absence, however, was of very short duration, for in spite of 
remonstrances and persuasion he was unanimously re-elected ; and 
on being ushered back to his old post the feeling of the meeting 
found vent in loud and general demonstrations of approval. Sub- 
sequently Mr. Thomas Sanson was, for the second time, chosen as 
vice-president ; Mr. Meredith Jones was appointed treasurer, and 
Mr. David Walker, who made an ineffectual attempt to escape 
from the secretaryship—the duties of which become daily more 
arduous—was induced to retain, for at least a short time longer, 
the office he appears so well to fill. 

It was announced that the anniversary festival would take place 
on the 17th proximo at the Freemasons’ Tavern, and that John R. 
Ravenhill, Esq., C.E., had consented to preside on that occasion. 
The meeting then separated. 














New Macyesta Licnt.—The Italian journals announce the 
discovery of a new artificial light by Professor Carlevaris, of 
Genoa. The Carlevaris light is oxy-hydro-magnesian, and it is 
produced by the combustion of a salt of magnesia (not a cost] 
substance), in a mixture of oxygen, either with pure hydrogen weak 
common gas. The light is described as white, rich in actinic rays, 
steady, and giving little heat. For photographic purposes it is 
said to be excellent. The light is said not to be affected by cur- 
rents of air, and to be extremely cheap; a light equal to four 
composition candles is set down at two centimes, or less than a 
farthing, per hour. An experiment was tried at the lighthouse of 
Genoa. The new light is reported to have proved superior to that 
of the ordinary lamps in use there, which represent twenty-three 
carcel lamps, and to have cost not more than 3d. an hour. 

TIMBER FOR SHIPBUILDING.—The French Government has 
given publicity to the following :—‘‘ There exists in the territory 
of Washington, in the United States of America, a channel formed 
by the waters of the Straits of Fuca, which penetrates 150 miles 
into the country. This stream, known as Paget’s Sound, is 
sprinkled with numerous islands, which contain forests of pine 
trees of the species so much in demand for shipbuilding. Among 
these islands is one called Lamano, on which the pines attain 
gigantic proportions. Some French vessels have already taken 
freights of timber from this neighbourhood. The ships sent to 
Paget’s Sound for spars should be of not less than 700 tons capa- 
city. The cargo may be completed with planks, small spars, and 
squared wood fit for railway sleepers. It is very important that, 
in order to save loss of time and money, the shipper should send 
notice from San Francisco to the timber merchants in the Sound, 
informing them when the vessels may be expected. The obtaini 
and shipping a cargo occupies about two months,” 





HART’S IMPROVEMENTS IN AFFIXING 
ADHESIVE LABELS. 


THIS apparatus, patented by Mr. H. W. Hart, Strand, consists 
of a box or case, the interior of which is made of a size and sha; 
to receive the particular stamps or labels to be used. Inside the 
case is fitted a plunger surmounted by a spring capable of being 
dep: by a knob or handle passing through and working in the 
upper part of the case. 

ig. 1 is an elevation, and Fig. 2 a vertical section of an appa- 
ratus constructed according to this invention ; Fig. 3 is an eleva- 
tion, Sata in section, showing it charged with a number of stamps 
or labels. 


FIG .1. 
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a is a box or case, the interior of which is of a size and shape to 
receive the stamps or labels to be used ; this case is provided with 
a thin lip or edge, as seen at x, x, just inside the open bottom, and 
on all its sides. 6 is a plunger fitted inside the case a, and sur- 
mounted by a spring ¢, which forces it towards the bottom of the 
case. d is a rod fixed to the upper side of the plunger }, and 
reaching to the top of a tube ¢ attached to the top of the case a; 
the upper part of this rod is surrounded by a spring f capable of 
being depressed by a knob g when it is required to exert pressure 
on the rod d and on the plunger b. The case a is charged with 
stamps through a slot in the side, or otherwise gummed side down- 
wards, and the spring c keeps the plunger down uponthem. The 
lip prevents the stamps falling through the bottom of the case, but 
on the lowest stamp being moistened by being pressed upon a 
moistened sponge, or otherwise, pressure upon the knob or 
handle g presses the moistened stamp out of the case and affixes 
it where required. | 








LINDSAY’S IMPROVEMENTS IN LOCKS FOR 
FIRE-ARMS. 

THE object of this invention, patented by J. P. Lindsay, of New 
Haven, U.S., is to bine two h s so as to be operated by 
one trigger, and so that but one hammer can be discharged by a 
single pull upon the trigger; and the invention consists in the use 
of a detent, which is operated by one of the hammers, so as to 
arrest the trigger after it has discharged the first hammer, and 
prevent its action on the sere of the second hammer to discharge 
it (the second hammer) until the trigger has been released after 
discharging the first hammer, which discharge and release releases 
the trigger from the action of the detent, when by again pulling 
the trigger the second sere will be operated upon so as to discharge 
the second hammer, 











In the accompanying engraving Fig. 1 is a view of a lock with 
the side of the frame removed, and both hammers set at full cock ; 
Fig. 2 is the same view as Fig. 1, the right-hand hammer being 
discharged. Similar letters indicate like parts. 
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A is the frame of the lock, in which the hammers PB and C, and | 
their operative mechanism are placed; B is the right-hand 
hammer ; C, the left-hand hammer hung on a pivot at d, see 
Figs. 1 and 2, with the main spring s. 

a, b, are the seres, see Fig. 2, _ ll upon a fulerum ; f, c, are | 
sere springs to force the seres into the notches of the tumblers D ; | 
E is the trigger hung between the two seres upon the same | 
fulcrum f ; the rear end of the right-hand sere a is longer than | 
the left-hand sere b, so that the trigger will come in contact first | 
with the right-hand sere; Lis a detent hung upon a fulcrum i, 


| electric generated light of the L’Alliance Company of Paris. 
| superiority of the electric light over oil lamps having been esta- 
' blished, the Lighthouse Board recommended that the northern 


| one and try another. 


| tion. 


its rear end pressed up by a spring n. The rear end of the detent 
is forced down by the act of cocking the right-hand hammer B, 
and is held in the position in full lines by the right hammer B, 
the left-hand hammer having no effect whatever upon the detent. 
Both hammers being cocked, as in Fig. 1, draw the trigger to dis- 
charge the first hammer (the right-hand) B, and a notch on the 
trigger will strike the detent as in full lines, Fig. 3; the hammer B 
is discharged, but the detent is held down by the trigger, and pre- 
vents the trigger from being drawn back any farther, which it 
must be before it can discharge the other hammer C, therefore 
release the trigger and allow it to be forced forward by the pressure 
of the detent upon it to its original position in Fig. 2. The detent 
will be released from the action of the trigger and will fly up, as 


| denoted in dotted line; now it is out of the way of the trigger, 


which may be again pulled back, and this time far enough to act 
upon the sere 4, and discharge the second hammer C ; thus but one 
charge can be ignited at one time. 








_ THe Torat Eciipse OF THE SUN on the 25th of April last, though 
invisible in England, was visible as a partial eclipse at the Cape of 
Good Hope, and as a total eclipse in Chili, where it was observed 
by Padre Cappelletti, who has communicated a portion of his 
observations to Padre Secchi, of Rome. The complete obscuration 
lasted 2 min. 20 sec., and during this period he saw an immense 
mountain of fire, cone-shaped, 57 deg. N.W. from the zenith. 
Nearly opposite a smaller protuberance of the same kind appeared. 
After a lapse of 38 sec. a series of coloured flames appeared, so that 
the sun seemed to be on fire, giving the idea of trains of powder 
igniting successively and with great rapidity. During the totality 
the moon was surrounded by a ring of silvery light, which was 
followed by a crown of rays. 

EveEctrRIc LIGHTS IN LIGHTHOUSES.—From a correspondence pub- 
lished by order of Parliament, we gave the official explanations of 
the Trinity Board on the experimental electric light exhibited from 
the tower at Dungeness. When that return was laid before the 
House of Commons it was considered premature to offer any 
decided opinion as to the advantages of the electric light over the 


| earcel burners ; but the light having now stood the test of years, it 
| is time that it was discarded, or that its adoption became more 


general. It was thought that no reliance could be placed ona 
light depending upon machinery for its manufacture, and on that 
ground alone—which was certainly a reasonable one— it was deemed 
imprudent to introduce an unreliable luminary. But the French 
Government having given the system a fair trial, the electric light 
seems certain, at no very distant date, to become the only one 
applied to the lighthouses on that coast. Four years ago we ex- 
plained the principle of obtaining this light. The magreto-electric 
machine exhibited in the French department of the International 
Exhibition in 1862, gave out a light equal to 20,000 sperm candles, 
or 125 carcel burners ; and the engine necessary to obtain this 
battery was not required to be more than one and a-half horse 
power. At the southern lighthouse of Cape La Heve, the machine 
invented by M. Fresnel, having been well tried and experimented 


| upon since December, 1863, has been suspended by the magneto- 


The 


tower of La Heve should also be illuminated with this new light, 
and the Minister of Public Works has notified that these have 
been definitively installed. In his public notice the French 
minister states that the magneto-electric machines are more 
powerful than heretofore, and the luminous intensity of each of 
the lighting apparatus is estimated at 5,000 burners of the carcel 
lamp. The power of doubling the lights in fogs exists. The 
distance at which the lights of Cape La Heve were visible at sea 
was only twenty nautical miles, but the new lights extend twenty- 
seven miles in the ordinary conditions of the atmosphere. We 
must, therefore, on these proofs, take it for granted that the 
electric light is a great success ; and if it is considered advisable in 
the interest of shipping to place two such powerful lights near 
Havre, the same reasons should prompt the British authorities to 
follow the French example. It is possible, however, that the 
Honourable Trinity Corporation are not insensible to the wants of 
the day, nor opposed to the science of the age. In France all facts 


' bearing on the subject are given to the public from time to time, 


and, therefore, we know more of what is going on in France in this 
respect than we do of what takes place in this country. Our onl 

means of ascertaining what is doing, or has been done, is through 
questions put to the President of the Board of Trade when Parlia- 
ment is sitting, or by a return moved for by some member of the 
House. When the last documents were published it was held to 
be doubtful as to whether an electric light could be made 
permanent ; and the Trinity Brethren were quite right in not 
placing unlimited reliance on a machine that had not been tested 
for a certain period. There must be an end, however, to preli- 


' minary trials, and the best gauge we have of the success of the 


electric light at Dungeness is to be found in the fact that there 
have been no complaints of its ever having been obscured or extin- 
guished. Pilots and the masters of coasting steamers are fully 
sensible of the value of this light, and we are informed that in 
fogs or thick weather it is seen off the coast when the other lights, 
in passing, are unseen, or, if observed, their mere sheen is dis- 
cernible. An objection raised against the electric light was, that 
it was not voluminous, like the carcel lamps, and, therefore, 
wanting body, it could not be seen so far at sea as the latter. It 
was said to be dense and penetrable, but, not having bulk, it was 
deemed inferior to ordinary lamps. The French Minister of Public 
Works declares that the electric light at La Heve can be distin- 
guished seven miles further seawards than the lights they have 
displaced. This is stated on the authority of the Lighthouse 
Board, backed by the council general of the department of the 
Seine. We recommended the introduction of this modern light 
years ago, on the main fact that it pierced fogs by its whiteness 
and brilliancy, and our opinions are now borne out by those whose 
special duty is to attend to the lights along the headlands of 
France. A light is wanted most in hazy weather, when the coast 
line is invisible, and the stars are hidden by the density of the 
atmosphere. Ships get stranded when there is a low haze on the 
water, and the lights are shut out. The fishermen say, we are 
told, that in the bay near the head, Dungeness Light is so bright 
that the horizon is lit up, and that it is so powerful that it is 
painful to the eyesight to look long at it. This is the best 
testimony of the system. It was said once that the battery — 
wanted perfecting, and that there was room for considerable im- 
rovement in this respect. In justice to those whose machine has 
Coon so long experimented upon, the whole truth should be made 
apparent. If it is an imperfect machine, and there are better to 
be had, then the Trinity Corporation should remove the present 
They have done this in France, and with 
good results. Until facts are officially given to the contrary, we 
must assume, from the expressed opinions of those who have 
frequent opportunities of passing the Dungeness Light, that it is 
excellent of its kind. We have heard, however, that the Trinity 
Board have it in contemplation to place an electric machine, and to 
display the new light, at the Start Point. This will give the 
Trinity Brethren an opportunity to adopt all the latest improve- 
ments. There remains, however, the economical side of the 
question. It is said that the electric light is not more expensive 
to maintain than the carcel burners. If this be true, and the 
apparatus is so simple that men of common intelligence, who are 
not mechanics, can quickly learn its arrangements, then there is 
no longer any valid argument to adduce against its general adop- 
Before any extra expenditure can be incurred by the wv 
Corporation, the sanction of the Board of Trade has to be secured, 
This creates delay, and serves as a check on any rash experiments ; 
but if the electric light will afford increased security to life and 
property, it cannot be too rapidly applied to the lighthouses around 
the coast, even should it entail some additional cost,—Afitchell’s 
Steam-Shipping Journal, 
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THE MAIN DRAINAGE OF LONDON. 
(Concluded from page 9.) 

THE remaining and most costly line of sewer included in the 
scheme for the drainage of the districts north of the Thames, and 
known as the northern outfall sewer, was a work of peculiar con- 
struction ; as, unlike ordinary sewers, it is formed in an embank- 
ment, raised above the level of the surrounding neighbourhood, 
and is carried by aqueducts over rivers, railways, streets, and 
roads. It commences by a junction with the high and middle level 
sewers at the penstock chamber at Old Ford, Bow, before referred 
to, and passes under the North London Railway, and Wick-lane, 
which has been raised, and over the river Lea by a wrought iron 
aqueduct ; four other streams between the river Lea and the 
Stratford-road are crossed by iron tubes. The sewer also passes 
close under the rails of the Eastern Counties Railway, where it is 
in embankment, and up to this point it consists of two culverts, 
each 9ft. by 9ft., placed side by side, and formed with upright 
sides. These culverts are built upon a solid concrete embankment, 
carried through the peat soil down to the gravel, which in many 
places lies at a great — below the surface. Concrete is also 
carried up to form an abutment to the sides of the sewer. The 
whole structure is then covered with earth, with slopes, the foot 
of which is fenced in by a quick-set hedge and a ditch, forming in 
outward appearance a Ant roadway. It is executed of sufficient 
strength to carry a railway ora roadway on its summit, and it will, 
no doubt, at a future time be used for some such public purpose. 
No settlement or fracture in the sewer or its embankment has been 
observed since their completion. 

At the Stratford-road the top of the sewer was depressed, and 
carried under the road by four culverts, each 6ft. high and 7ft. 3in. 
wide, covered with cast iron plates. 

The board had to purchase a large amount of property in this 
locality, and to raise the road 10ft. upon a viaduct, for the purpose 
of carrying it over the sewer. 

From the Stratford-road the double line of sewer is continued 
over Abbey Mill-lane to the pumping station at Abbey Mills, where 
it is intended to raise the contents of the low level sewer 36ft. 
From this point three parallel lines of sewer are continued to the 
outlet at Barking Creek. Gates and overflow weirs are formed in 
the line of these culverts, which enable the sewage to be turned 
into either or all of them at will, and prevent any one of them 
being at any time overcharged. At a little distance beyond the 
pumping station the three lines of sewers are passed over the 
Channelsea river and Abbey Creek; they are then carried over 
Marsh-lane, and the North Woolwich and Bow and Barking rail- 
ways, by aqueducts somewhat similar to those already described. 
it became necessary to lower these railways to enable the sewers 
to pass over them, inasmuch as the structures having been reduced 
to a minimum uniform fall of 2ft. per mile, they could not be 
raised or depressed like a railway to accommodate their levels to 
those of previously existing works. This interference with rail- 
ways, indeed, constituted one of the great difficulties experienced 
in laying out the line of the outfall sewer. 

The depth of peat in the marshes fora distance of about 14 miles 
at the lower end of the sewers was so great that it would have 
been very costly to excavate the whole of the ground down to the 
gravel and to fill it in with solid concrete. The foundations for 
this length were obtained by excavating cross trenches, 6ft. Gin. 
wide, 2Ift. from each other, down to the solid ground. These 
were filled with concrete piers, upon which brick arches were 
turned, and the sewers were then built upon the arches. The top 
of the bank in which the sewers are placed is 40ft. wide, and in 
some cases 25ft. above the level of the surrounding marshes. 

From the Bow and Barking Railway the triple sewer is con- 
structed in brickwork to its outlet at Barking Creek crossing in its 
route five roads which were raised for the purpose. 

The invert at the outlet is about 18in. below high-water mark ; 
but the sewage, before entering the river, falls a depth of 16ft. 
over an apron, and is discharged by nine culverts, laid at the level 
of low-water spring tide. To afford the means of closing the river 
outlet, and diverting the sewage into the reservoir, the three upper 
sewers have been fitted with penstocks before reaching the tumb- 
ling-bay. The reservoir, in which it is intended that the sewage 
shall be stored for about eleven hours each tide, is so situate that 
the sewers form one side of it, and a communication is made 
between them and the reservoir by sixteen openings, through 
which, when the penstocks in the sewers are closed, the sewage 
enters the reservoir, and is there stored until high water. Sluices 
at the lower part of the reservoir are then opened, and those over 
the sixteen openings raised, which allows the sewage in the reser- 
voir to be discharged into the river through the nine culverts. The 
three penstocks which close the river outlet are opened at the same 
time as the lower sluices, and the sewage is simultaneously dis- 
charged from the outfall sewers direct into the river without pass- 
ing through the reservoir. An arrangement has been made which 
enables the communication between the sewer and the reservoir to 
be shut off in cases of necessity, and permits of the discharge of 
the whole of the waters over the junllingen, and the delivery of 
the sewage into the bed of the river at the time of high water. 

The whole of this line is practically completed, and has been in 

eration since March, 1864. Its construction was entrusted by 
the board to Mr. George Furness, and the work was completed at 
a cost, so far as can be at present ascertained, of £649,760. 

The reservoir above referred to occupies an area of about 93 acres ; 
its average depth is 16/ft., and it is divided by partition walls into 
four compartments. The external and partition walls are of brick- 
work, and the entire area is covered by brick arches, supported 
upon brick piers, the floor being paved throughout with York 
stone. It is almost entirely above the general surface of the 
ground, and is covered by an earth embankment, rising about 2ft. 
above the crown of the arches. The ground over which the reser- 
voir is built was unfit to sustain it, and the foundations of the 
piers and walls were therefore carried down in concrete to a depth 
of nearly 20ft. 

Means have been adopted for preventing the ordinary sewage 
rising above a certain level in the reservoir, but in cases of necessity 
the reservoir can be filled above that level by closing penstocks 
fitted to the lower discharging culverts, at their entrace into the 
tumbling-bay. Communicating with the river, and at the back of 
the reservoir, a culvert fitted with penstocks has been built, with 
openings, into each compartment of the reservoir, and by these 
means any one of the compartments may be filled with aid cuter 
at the top of the tide, and be flushed out by its discharge at the 
period of low water. 

This reservoir was also constructed by Mr. Furness. It has been 
completed since the board’s last annual report, at a cost of about 
£172,800, and has been in operation since August, 1864. 

The most extensive pumping station, in connection with the 
main drainage works, will be that at Abbey Mills. 

The requisite engine power for lifting a maximum quantity of 
sewage and rainfall a height of 36ft., at the rate of 15,000 cubic 
feet per minute, will be provided. The power will amount to 1,140 
horses, and be obtained by means of eight engines, each furnished 
with two boilers. 

The engine-house will be divided in height into three compart- 
ments, the lower one being the pump-well, into which the sewage 
will be conveyed from the low level sewer, the intermediate one 
forming a reservoir for condensing water, and the upper being 
more correctly the engine-house, in which will be contained the 
eight engines. 

The sewage from the low level sewer, before entering the pump- 
wells, will pass through open iron cages, the bars of which will 
intercept any substances likely to interfere with the proper action 
of the pump-valves, and the cages, when necessary, will be lifted 
above ground, and the intercepted matter be discharged into trucks, 
or otherwise removed. The sewage will then pass into the wells, 
and be lifted by the pumps, through hanging valves, into a circular 
culvert of cast iron, and thence be forced into the three culverts 
forming the northern outfall sewer. 





The foundations of the station are now in course of construction | 
by Mr. William Webster. The value of the work done up to the | 
present time is £2,500. 

Messrs. Rothwell and Company have obtained the contract for 
the construction and erection of the engines and machinery for the 
sum of £54,570 ; and ,they are proceeding with the work at their 
foundry at Bolton. 

The estimated consumption of ooal at this station will be about 
9,700 tons per annum, but the cost of pumping is not entirely in 
excess of former expenditure upon the drainage, inasmuch as the 
cost of removing deposit from the tide-locked and stagnant sewers 
in London formerly amounted to about £30,000 per annum ; and | 
the substitution of a constant flow through the sewers, by means 
of pumping, must necessarily largely reduce the deposit in the 
sewers, and conse uently the annual cost of cleansing. 

The works for the main drainage of the districts on the south 
side of the Thames comprise, as already stated, three lines of 
sewer, namely, the high leve! and its southern branch, which 
correspond with the high and middle level sewers on the north side 
of the river, and the low level. 

The main line of the high level sewer at Clapham, 
and its branch at Dulwich, and they drain an area of about twenty | 
square miles, including Tooting, Streatham, Clapham, Brixton, | 
Dulwich, Camberwell, Peckham, Norwood, Sydenham, and part 
of Greenwich. Both lines are constructed of sufficient capacity 
to carry off all the flood-waters, so as entirely to intercept them 
from the low and thickly-inhabited district, which was tide-locked | 
and subject to floods. The storm-waters are to be discharged into | 
Deptford Creek, and the sewage and a limited quantity of rainfall 
flows through four iron pipes, laid under its bed, into the outfall 
sewer. The two lines of sewer unite in the New Cross-road, near 
the New Cross station on the Brighton Railway. The main line 
varies in size from 4ft. Gin. by 3ft. at the upper end, to 10ft. Gin. 
by 10ft. Gin., and is of the same form as the branch by the side 
of which it is constructed. The length of the branch line is 
4} miles : 1,000ft. of the work were executed in tunnel, at depths 
varying from 30 to 50ft.; the size varies from 7ft. in diameter to 
10ft. Gin. by 10ft. 6in., with a circular crown and segmental sides 
and invert, and its fall is from 30ft. per mile at the upper end, to 
24ft. per mile at the lower end. 

The Effra sewer, which was a fruitful source of and 














Provision is made, by gratings, for the interception of the larger 
substances brought down by the sewers. 

This station was constructed by Messrs. Aird and Son, at a cost 
of £109,455 17s. 5d., the engineer’s estimate being £115,000. The 
sum of £13,259 is due to the progress made with the works during 


the past year. 

The contract for the engines, which have been in operation since 
May, 1864, was taken by Messrs. Slaughter and Co., of Bristol, at 
£22,300 ; the engineer’s estimate being £22,000. The engines were 
completed and erected at a cost of about £28,000. 

e outfall sewer conveys the sewage which flows into it from 
the high level sewer by gravitation through the four iron culverts 
laid under Deptford Creek, and that which is pumped into it from 
the low level sewer, from Deptford, through Greenwich and 
Woolwich, to Crossness Point, in the Erith marshes. Its length 
is 7? miles, its size 11ft. Gin. in diameter, and it is formed of 
brickwork, generally 18in. thick. The sewer can discharge into 
the river at and near to low water, by gravitation, in case of 
necessity, but ordinarily the mode of discharge is by pumping into 
the Crossness reservoir. It has been constructed at a depth of 
about 16ft. below the surface, except through Woolwich, where 
the depth ranges from 45ft. to 75ft. The soil in which it is built 
is mostl vel and sand, but the Woolwich tunnel, which is the 
mat mr eature of the work, is partly in the chalk. One mile 
of this tunnel was executed under the town of Woolwich without 
any casualties or settlements. The large volume of water met 
with in the Erith marshes rendered the construction of that por- 
tion of the work very costly. This sewer receives from the high 
and low level sewers 12,000,000 gallons of sewage daily, which 
until its formation flowed into the Thames between Wandsworth 
and Woolwich. 

The works were completed by the contractor, Mr. W. Webster, 
in June, 1862, and they have been in successful operation since 
that period : their total cost, exclusive of the land purchased by 
the board, was £310,648, the engineer’s estimate being £291,000, 
and the contract was let at £300,000. 

In conjunction with the southern main drainage system, works 
for connecting the drainage of the eastern portion of Greenwich 
therewith have been constructed during the past year. They 
consist of about 6,720ft. of sewer 4ft. Gin. high by 3ft. wide, 
ing at the Deptford pumping station, and terminating 
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which discharged into the river near Vauxhall Bridge, has been 
diverted through the branch line to a new outlet at Deptford, and 
since filled in and abandoned. 

Two subsidiary branches have also been extended from this 
sewer at Dulwich, the one to Crown-hill, Norwood, and the other 
to the Crystal Palace. | 

Difficulties arose in constructing this double line of sewer, which 
at this point occupies the whole width of Church-street, Deptford. | 
The inverts were below the foundations of the houses on each side | 
of the street, and the walls had, therefore, to be under-pinned, | 
and the spaces between them and the sewers filled in with con- | 
crete. The subsoil consisted of loamy sand and gravel, charged | 
with large quantities of water ; and to add to the difficulties inci- 
dent to the work, fhe Ravensbourne sewer, which passed through 
the centre of the street, had to be taken up, and its waters diverted 
during the progress of these operations. 

The outlets of the two sewers, 10ft. Gin. by 10ft. 6in., are each 
fitted with two hinged flaps, one to act as a dam to drive the waters 
through the iron pipes into the outfall sewer, and the other to 
serve as a tide flap for the exit of the sewage into the creck when 
it rises in the sewer to a sufiicient height. 

The sewers are constructed in brickwork varying in thickness 
from 9in. to 22}in. 

The main line and branch were constructed chiefly by Messrs. 
Lee and Bowles, and Mr. T. Pearson. The estimates for the works 
amounted to £232.457, and they were completed at a cost of 

“234,673, and have been in successful operation since January, 
1863. 

During the past year the board have determined to continue the 
high level sewer from Balham-hill to the ‘‘ Wheatsheaf” public- 
house at Upper Tooting, for the purpose of facilitating the con- 
struction of certain main and local sewers. 

The low level sewer, which is about ten miles in length, drains 
Putney, Battersea, Nine Elms, Lambeth, Newington, Southwark, 
Bermondsey, Rotherhithe, and Deptford, comprising an area of 
twenty square miles, the surface of which is mostly below the level of 
high water, in many places five or six feet, it having at one time been 
completely covered by the Thames. In this district the old sewers 
have but little fall, and, except at the period of low water, were 
tide-locked and stagnant. ter long-continued rain they became 
overcharged, and were unable to empty themselves during the short 
period of low water; the waters were therefore constantly ac- 
cumulating, and many days frequently elapsed, after the cessa- 
tion of rain, before the sewers could be entirely relieved, the 
sewage in the interim being forced into the basements and cellars 
of the houses. These defects, added to the malaria arising from 
the stagnant sewage, contributed to render the district most un- 
healthy ; and it was with reference to its condition that the late 
Mr. R. Stephenson and Sir W. Cubitt so forcibly described the 
effect of artificial drainage, by pumping, as equivalent to raising 
the surface a height of 20ft. The construction of this sewer has, | 
in fact, rendered this district as dry and free from disease as any 
portion of the metropolis. Its size varies from a single sewer, 
4ft. in diameter at the upper end, to two culverts, each 7ft. high | 
by 7ft. wide, at the lowerend. The lift at the outlet is 18ft. It 
was constructed through a stratum of sand and gravel overlying | 
the clay, and some very successful instances of tunnelling under 
canals, railways, and house property, occurred during the progress 
of the work. Much difficulty was experienced with the founda- 
tions of the arches of the Greenwich Railway and under Dept- 
ford Creek, owing to the immense volume of water there met with; | 
this was, however, surmounted by sinking two iron cylinders | 
through the sand, to a depth of about 45ft., the water being kept 
down by pumping at the rate of from 5,000 to 7,000 gallons per 
minute. The sewer was carried under the creek, and the naviga- 
tion kept open by constructing a coffer-dam as far as the middle of 
the creek, and executing one half of the work at a time. 

The estimated cost of the works was £230,000, and they have 
been completed, with but few and unimportant casualties, by the 
contractor, Mr. Webster, at a cost, as far as at present ascertained, 
of £209,000, the amount during the past year being £76,000. 

An important branch sewer, aboyt 2} miles in length, was con- 
structed from the low level sewer at High-street, Deptford, to- 
wards the river to St. James’s Church, Bermondsey, and by inter- 
secting the Earl, Duffield, and Battle-bridge main sewers, a large 
and important district has been relieved. This branch has been in 
operation since January, 1864. The work was executed by Messrs. 
Aird and Son, at a cost, so far as at present ascertained, of £97,515. 
The estimate for the work was £110,000. 

The Deptford pumping station, which has been completed since 
the date of the board's last annual report, is situated by the side 
of Deptford Creek, and close to the Greenwich Railway station. 
The sewage is here lifted from the low level sewer a height of 18ft. 
into the outfall sewer. An iron wharf-wall and barge-bed, 500ft. 
long, has been constructed at the side of the creek, and it is pro- 
vided with a crane and tramways for landing coals and materials. 
Four engines, each of 125-horse power, and capable, together, of 
lifting 10,000 cubic feet of sewage a height of 18ft. per minute, are 
at work there. 

The sewage is discharged through the pump valves into a 
wrought-iron culvert placed on the level of the outfall sewer, with 
which it is connected by a brick culvert, which receives also the 
sewage from the high level sewer, previously brought by gravita- 
tion under the creek through cast-iron pipes. Both streams enter 
the outfall sewer and are together conveyed to Crossness, where 
they are again lifted and discharged into the river. The chimney 
shaft at this station is 7}ft. in diameter at the base, and 6ft. at the 
top ; its height is 150ft., and the furnaces draw from the sewers 
and the engine-well to assist in the ventilation of the works. 











at Pelton-road, with branch sewers, comprising 2,870ft. of 4ft. 
by 2ft. Sin., and 160ft. of 18in. barrel sewer in Knott-street, 
Albert-street, Victoria-road, and Grove-street-hill. The estimate 
for the works was £24,000, and their cost, up to the present time, 
is about £21,000. 

The remaining work to be described in connection with the 
scheme for the southern drainage is the pumping station and reser- 
voir at Crossness, which are 64 acres in extent. These have been 
—e during the past year. 

The sewage from this station is discharged into the river, at the 
time of high water only, but, as already stated, the outfall sewer 
is at such a level that it can discharge its contents by gravitation 
about the time of low water. Its outlet is ordinarily closed by 
a penstock placed across its mouth, and its volume of sewage is 
raised by pumping into the reservoir, which is built at the same 
level as that on the north side, and, like it, stores the sewage, 
except for the two hours of discharge after high water. The 
sewage is thus diverted from its direct course to the river into a 
side channel leading to the pump-well, which forms part of the 
foundation for the engine-house, and from this well it is lifted by 
means of four beam engines, each of 125-horse power. 

The maximum quantity of sewage to be lifted by these engines 
will ordinarily be about 10,000 cubic feet per minute. The lift will 
vary from 10ft. to 30ft. according to the level of water in the 
sewer and in the reservoir into which it is raised. The sewage is 
discharged into a wrought iron trough, through hanging leather- 
faced valves, each 12in. by 18in. Substances which might prevent 
the proper action of the valves are intercepted before reaching the 
pumps, by a wrought iron grating placed in front of the openings 
to the pump-well, the substances so intercepted being lifted from 
the face of the grating by an endless chain, with buckets or 
scrapers and combs attached, working vertically in front of and in 
close contact with the ting, the teeth of the comb passing 
between the bars. On the descent of the chain the buckets are 
overturned and discharge their contents into a trough, from which 
they will be removed by manual labour. 

After its delivery from the pumps into the wrought iron trough 
the sewage is discharged through brick culverts into the reservoir, 
but provision is made, in case of need, for its discharge through 
other culverts directly into the Thames, and after being stored in 
the reservoir until the time of high water, it is conveyed by a 
lower set of culverts into the river. There are two tiers of eight 
oe in each compartment of the reservoir, the upper eight for 
the admission of the sewage from the pumps to the reservoir, and 
the lower eight for its discharge into the river, the apertures in all 
cases being opened and closed by penstocks. 

The reservoir is covered by brick arches, supported on brick 
piers, and is furnished with weirs for overflows, and a flushing 
culvert. In its height, level, and general construction, it is similar 
to that at Barking Creek. 

The ground upon which the whole of the works were constructed 


| consisted of peat, sand, or soft silty clay, and it afforded no 


sufficient foundation within 25ft. of the surface. In order to 
reduce the expense of the foundation as much as possible, the 


| culverts on the various levels were built, as far as practicable, in 


the same trenches, one above the other. 

A wharf-wall has been constructed along the river frontage of 
the works, for a distance of about 1,200ft., by which a large 
portion of the land known as the “‘ Saltings” has been reclaimed. 

e chimney into which the flues from the boilers are conveyed 
is 8ft. 3in. internal diameter throughout, 200ft. in height, and 
28ft. square at its base, and it is formed upon a wide bed of 
concrete, brought up from the gravel, which is here 26ft. below 
the surface. The reservoir, as well as the several culverts and 

ump-wells, are all connected by flues with the furnaces of the 

ilers, for the purpose of ventilation, in a manner similar to that 
adopted at the Deptford pumping station. The outlet into the 
river from the outfall sewer consists of twelve iron pipes carried 
under the “‘Saltings ” into a paved channel formed in the bed of 
the river. These pipes are gathered into the single sewer by 
culverts in brickwork on the land side of the wharf-wall, the 
number of the culverts being gradually reduced and their dimen- 
sions increased as they approach the junction with the large 
outfall sewer. 

The tunnelling, and the formation of the sewers through quick- 
sands, charged with large volumes of water, existing under various 
portions of the metropolis, but more particularly in the low-lying 
districts on the south side of the Thames, were rendered prac- 
ticable and safe by a mode of pumping the water out of the ground 
without withdrawing the sand, which was adopted and perfected 
during the progress of the works. 

The station and reservoir were erected by Mr. Webster, at a 
cost, so far as at present ascertained, of £295,000, works to the 
value of £67,000 having been executed during the past year. 

The contract for the engines and machinery, which are now 
completed, was let to Messrs. Watt and Co., of Birmingham, at a 
sum of £44,900, and the value of the work executed up to the 25th 
of March last is £48,000, of which the sum of £36,775 is due to 
last year. 

With the exception of the low level sewer on the north of the 
Thames, which will drain about one-seventh of the metropolitan 
area, the whole of the main drainage scheme is completed and in 
active operation. 


Tue Russians and Americans are pushing forward the telegraph 
from California across Behrings’ straits to the mouth of the Amoor, 
It is possible that the quickest route of communication with the 
western continent may be through Siberia, 
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THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional ] Protection for Six Months, 

2926. SAMUEL MIDDLETON, Shoemaker-row, London, ‘* Improvements in the 
method and means of securing and discharging the contents of pipes and 
vessels.” —1l4th November, 1865. 

3068. RICHARD HOWARTH, Gloucester-crescent, Paddington, Middlesex, “Im- 
provements in apparatus for increasing the safety of railway passengers and 
trains, signalling and forming a communication externally and internally 
between all parts of such trains, lighting, warming, and securing the doors 
of the carriages, and indicating therein and at the stations the names of the 
places at which the train stops.”— 29th November, 1865. 

3104. ALEXANDER MACKIE, Warrington, Lancashire, “Certain improvements 
in machinery or apparatus fur ‘composing’ or setting type, and also for 
‘distributing ’ type.” 

3112. JAMES STEART, St. James’s-road, Bermondsey, Surrey, ‘‘ An improved 
method in the production of fibre from various fibrous plants and animal 
products.” —4th December, 1865. 

3133. EDWIN WHELE, Aston, near Birmingham, “ An improved machine for 
dressing, sifting, cleaning, and polishing fruit, coffee, grain, and other matter, 
parts of which are applicable to coffee sifting, roasting, cooling, and cleaning 
and other purposes.” 

3142. ADAM CARLISLE BAMLETT, Thirsk, North Riding of Yorkshire, “ Im- 
provements in reaping and mowing machines, part of which is applicable to 
machinery in general.”—-€th December, 1865. 

3154. NATHANIEL JOHN HOLMES, Primrose-hill-road, London, “‘ Improve- 
ments in the applications of elec tricity for the testing and discharge of torpedo 
mines either on land or at sea, and in the apparatus connected therewith.”— 
Partly a communication from Matthew Fontaine Maury, Mexico. 

3165. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in machinery for cutting files.".—A communication from 
Aaron Chambers, North Providence, Providence, Rhode Island, U.S.—Sih 
December, 1855. 

3212 JOHN CAMPBELL, SAMUEL MCKINSTRY, and THOMAS WILSON, Mossley, 
Carmony, Antrim, Ireland, “ Improvements in machinery for preparing, 
spinning, and twisting flax, cotton, wool, and other fibrous substances.”— 12th 
December, 1865. 

3220. HENRY FREDERICK MCKILLOP, Belvedere, Kent, 
the apparatus for cleansing ships’ bottoms.” 

3221. BENJAMIN POKRITT, Littletown, Birstal, and WILLIAM PRIESTLEY, 
Birstal, Yorkshire, * Improvements in means or apparatus for the fulling, 
scouring, and cleansing of woollen yarns and cloths.”—13th December, 1865. 

3228. HARRY PROWSE, Birmingham, “Certain improvements in the manu- 
facture of felt.” 

3234. JOHN ELCE, Phenix Ironworks, and ROBERT COTTON, Manchester, 
“*Improvements in'the construction of parts of machines used in spinning 
and doubling.” 

3236. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘* A new method 
of and apparatus for regulating the tension of threads in weaving and other 
operations.” —A communication from Stanislaus Vigoureux, St. Penis, France. 

3240. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improv ed method of applying wax to the threads used in sewing ma- 
chines.”—A communication from Job Dawley and John Blocker, Buffalo, 
New York, U.S. 

3242. HENRY GEORGE FAIRBURN, St. Luke’s, London, “ Improved machinery 
for compressing and solidifying coal, clay, and other analogous substances.” 
3244. HENRY NEGRETTI and JOSEPH WARREN ZAMBRA, Hatton-garden, 
London, ** Improvements in the construction and arrangement of railway 
carriages, for the purpose of obviating or diminishing the bad consequences 

of collisions of or accidents to railway trains.”—1l4th December, 1865. 

3246. CHARLES DE BERGUE, Strand, London, “Improvements in bridges and 
viaducts.” 

3247. GEORGE WARRINER, Little Ilford, Essex, “Improvements in the con- 
struction of fire-places and furnaces.” 

3250. CHARLES BLYTH, Dundee, Forfarshire, N.R., 
for hackling machines for jute, hemp, flax, and other fibrous substances. 

3252. FREDERICK WALTON, Staines, Middlesex, “Improvements in the manu- 
oe ture of floor-cloth, and in apparatus employed therein.”—15th December, 
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865. 

sass. Ro LLA BADGER, Dowgate-hill, London, “Improvements in shears and 

scissors. 

3260. C ECIL LOFTUS WELLESLEY READE, Parkhurst, Isle of Wight, * Im- 
provements in obtaining motive power applicable to various useful purposes.” 
—16th December, 1865. 

3261. SAMUEL WHITEHOUSE, sen., 
WHITEHOUSE, and WILLIAM WHITEHOUS 
improvements in the means of cullec 
furnaces. 

3264. JOSEPH HARcoURT, Birmingham, 
finishing metal goods, such as gas fittings and other like a 
finished by bronzing Sn«f lacquering.” 

3266. ORRIN CLARKE LURDICT, New Haven, Connecticut. U.S., “Improve- 
ments in mac hines for making metal nuts, and in dies for the same.”—18¢h 
December, 1865, 

3270. JAMES BOL TON, Halifax, Yorkshire, “ Improvements in the manufacture 
of boots and shoes for rendering them waterproof.” 

3274. JOHN THOMAS DAWES, Northfield, Worcestershire, and JOHN ROBBINS, 
Wolverhampton, Staffordshire, “ Improvements in locks and latches and in 
attaching the knobs of locks and latches and other knobs to their spindles.” 

3275. CHARLES AMBROSE MCEVOY, Bedford- -square, London, “ Improvements 
in igniting shells and similar projectiles.’ 

3276. WILLIAM CREASY, Bull's Hall, Bedfield, Wickham Market, Suffolk, 
“Improvements in machinery for drying and bleaching grain and other ma- 
terials.” 

3280, LOUIS DURAND, Queen’s Hotel, 
provements in dyeing and printing.” 

3282. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in electro-magnetic engin —A communication from Laban Clarke Stuart, 
Mamaroneck, New York, U.S.—19th December, 1865. 

3286. WALTER KERR, Fulham, Middlesex, “ A novel optical arrangement by 
which a new scenic effect is produced.” 

3288. JOHN BIRCH, Ne -wion Heath, Lancashire, “‘ Certainimprovements in the 
manufacture of steel.” 

3290. JOHN MARTIN, Newman-street, Oxford-street, London, “ Improvements 
in the furniture of door locks and latches, and in the means used in applying 
the same.” 

3295. FREDERICK LAMB HANCOCK and CHARLES LAMB HANCOCK, Dudley, 
Worcestershire, ** Improvements in propellers for ships and vessels, parts of 
which are applicable to windmill saiis and fan blowers.” 

3296. JOHN WATSON, George-street, Lombard-street, London, JOHN PLAYER, 
Norton, Stockton-on-Tees, Durham, *“ Improvements in obtaining oil and 
other products from bituminous shale.” 

3298. HENRY EDWARD NEWTON, Chancery-lane, London, “ An improved kind 
of clasp or dress preserver to prevent ladies’ dresses from trailing along the 
ground.”—A communication from Marie Louis Changeur, Boulevart Beau- 
marchais, Paris. —20th December, 1865. 

3299. WILLIAM BOGGETT, Lindsey-row, Chelsea, Middlesex, ‘* Improvements 
in the construction of wire conductors for electro-telegraphic purposes.” 

3301. VINCENT PAUL PETREMENT-VAN LEUF, St. Heliers, Jersey, ** Improve- 
ments in envelopes.” 

3307. WILLIAM EDWARD LAYCOCK, Sheffield, Yorkshire, 
looms for weaving.” —2ist December, 1865. 

3309. RICHARD NEWHALL, Astwood Bank, near Redditch, Worcestershire, 
“ Improvements in boxes or cases for needles.” 

3313. JAMES ANDERSON, Sheerness, Kent, “Improvements in apparatus to 
facilitate the cleansing, examination, and repair of the bottoms of ships and 
other submerged structures.” 

3315. WILLIAM JACKSON, Lancaster, ‘** Improvements in pumps.” 

3317. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ** Improved appa- 
ratus for burning combustible vapour, such as that from naphtha or coal oil, 
for heating, cooking, and lighting purposes. ”"—A communication from James 
Stratton, Philadelphia, Pennsylvania, U.S.— and December, BD. 

. EDWARD CLIFTON, Bradford, Yorkshire, ** Improvements in caps em- 

ployed in spinning and in the manufac ture thereof.” 
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3325. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the on ration of glue or gelatine, so as to render it insoluble in water and 
applicable by the admixture of other substances to various purposes for which 





common glue or geli gy cannot now be used.” —A communication from Henry 
Wurtz, New York, U.S. 

3327. JULIUS JEFFREYS, Upper Norwood, 
places, furnaces, and stoves.” 

3329. JOHN COOPE HADDAN, Bessborough-gardens, Pimlico, Middlesex, “ Im- 
provements in the construction of levels and theodolites.” 

3331. FREDERIC JENNER, St. James’s-street, Westminster, 
in envelopes.” 

3333. CHARLES WOODWARD MOORE, Little Earl-street, Soho, London, ‘‘Im- 
provements in cocks or valves.”"—A communication from Henry Moore, 
Centre-street, New York, U.S.— 23rd December, 1865. 





Surrey, “ Improvements in fire- 
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3337. CHARLES REEVES, Birmingham, “ Improvements in brecch-loading fire- 
arms, and in car ges for breech-loading fire-arins.” 
3339. WILLIAM FR ANCIS DEANE, Farnworth, near Bolton, Lancashire, ** Im- 


provements in the means of apply ing copper, or alloys of copper, to the 
bottoms and sides of navigable vessels built of iron, steel, or homogeneous 
metal.” 

3341. CHARLES JULLIEN VIEHOFF, Montague-place, Russell-square, London, 
and JAMES ADOLPHE MATTHIESSEN, Paris, ‘‘ Improvements in steering 
indicators and tell-tales.”—26th December, 1865. 





inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

3350. NORMAN WILLIS WHEELER, 

“Improvements in duplex steam engines.”. 


— 27th December, 1865. 





Brookly’ ny King’s County, New York, U.S., 
' 


3351. NORMAN WILLIS WHEELER, Brooklyn, King’s County, New York, U.S., 
“ Improvements in distilling, and in relieving distilled and other liquids from 
gases mechanically mixed therewith. "—27th December, 1865. 

3352. NORMAN WILLIS WHEELER, Brooklyn, King’s County, NewYork, U.S. 
: re in the construction of sea-going vessels.”—27th December, 

865. 





Patents on which the Stamp Duty of £50 has been Paid. 
4. MATTHIAS EDWARD BOWRA, Upper Norwood, Surrey, and ARTHUR 
ty FRANCIS, Tokenhonse-yard, London, “ Elastic fabrics.”—1st Janu- 
ary, 1863. 

HENRY BESSEMER, Queen-street-place, New Cannon-street, London, 
** Pressing moulding, shaping, embossing, crushing, shearing, and cutting 
metallic and other substances.”—5th January, 1863. 

114, HENRY BESSEMER, Queen-street place, 

“ Malleable iron and steel.”— 13th January, 1863. 

- Traction engines. 


37. 





w Cannon-street, London, 








61. THOMAS AVELING, Rochester, Kent, ”"—Tth January, 
1863. 

68. ALEXANDER GUILD, Dundee, “ Breaking and cleaning flax, &c.”—8th 
January, 1863. 


79. EDWARD THOMAS HuGHES, Chancery-lane, London, “ Printing or stain- 
ing woven fabrics.”—-9th January, 1863, 
97. WILLIAM CLARK, Chancery-lane, London, “ Green colouring matter.”—12th 


January, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 

52. ISAAC HOLDEN, St. Denis, near Paris, and ANGUS HOLDEN, Bradford, 
Yorkshire, “Combing wool.”—7th January, 1859. 

69. JOHN THOMAS ForsTER, Holland-road, Kensington, London, “ Beds.” 
8th January, 1859. 

50. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, ‘* Boring rocks.” 
6th January, 1859. 

74. THOMAS JAMES CLAXTON, Montreal, Canada, 
January, 1859. 


** Boots and shoes.”—10th 
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2180. JOSEPH INGALL BARBER, Sheffield, Yorkshire, “Improvements in 
skates.”—A communication from’ James Greenwood, Halifax, Nova Scotia. 
2184. EDWIN AUGUSTUS CURLEY, Amwell-street, Clerkenwell, Loudon, * Im- 





provements in apparatus, by means of which certain liquids, common air, 
and certain elastic fluids are made available in the production of light, and 
their quantity regulated and mes asured, parts of which improvements are 
applicable for other purposes.”—25th August, 1865 

2192. FREDERICK HAZELDIN . Lant-stre t, Borou gh, Surrey, “ Improvements 
in the construction of vans, wagons, or carts emp loyed for transporting 1g furni- 
ture and other goods on common roads and railway 

2195. JOHN FORDRED, Biackheath, Kent, ** Improve ments in the treatment of 
certain products obtained in the refining of petroleum and other hydrocarbon 
oils.” —26th August, 1865. 

2209. STOPFORD THOMAS JONES, Offord-terrace, Peckham, Surrey 
ments in submarine electric telegraph cables.”—28th August, 

2217. RICHARD LAMING, Priory-road, Kilburn, Middlesex, “ Iinprovermer its in 
electric telegraphy.’ 

2224. GEORGE FREDERICK WHITE, Hornsey, and HARVEY CHAMBERLAIN, 
Falcon-square, London, ** Improvements in apparatus for elongating anc 
contracting waist and other belts, which apparatus is also applicable for other 
purposes.” —29th August, 1865. 
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2226. WILLIAM Brookes, Chancery-lane, London, “* An improved system of 
constructing east and other iron bri , Viaducts, and other similar struc 
tures."--A communication from William Cowell Teasdale, Bude, Hungary 
Austria 


ndon, 


2 WILLIAM CROOKES F.R.S., Wine-office-court, Fleet-street, L« 
* Improvements in extracting and separating gold and silver from the 
or ms atrices, and in the treatment of mercury employed for such purposes. 

2233. WILLIAM HENRY POSTLETHWAITE GORE, Langham-street, Portland- 
pl London, * Improved means of securing corks in the necks of bottles.” 
—30th August, 1865. 

2238. EDWARD COUPE and DAVID HANCOCK, High Wycombe, Bucks, ‘* A new 
or improved method of and apparatus for applying electro-magnetism as a 
brake power on railways.” —3lst August, 1865. 

2254. JOHN MONEY CARTER, Monmouth, “* Improvementsin shirts and other 
like garments. 

2355. ALFRED VINC 
he ~~ apparatus.” 
U. 


















NT NEWTON, Chancery-lane, London, “ Improved steam 
—A communication from Henry Bulkley, Cleveland, Ohio, 
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2259, CHARLES Horst. EY, Ww harf-road, Ci 
meter: 
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2264. WILLIAM BARFORD, 
PERKINS, 





THOMAS 
of the 


Peterborough, 
Hitchen, Herts, * Improvements in mills for grinding, 
description known as Felton’s American mill.” 














2266. CONSTANT REICHE Lincoln’s-inn-fields, London, “ Improvements in 
preparing charges for fire-arms and for blasting.” 
2267. HENRY ELLIS, Bangor, Carnarvon, North Wales, “‘ Improvements in the 







manufacture of compounds of silica, and in the production of silicated alkaline 
inks, colours, and dyes.”—2nd September, 1865. 

2269. JOSEPH DRABBLE, Southwark Bridge-road, Surrey, 
apparatus used for removing axle-boxes from wheels.” 
2270. STEPHEN KETTLE, Goswell-street, Clerkenwell, London, ‘* Improvements 

in water-closet apparatus, urinals, and the like, and appliances thereto.” 

2272. JAMES HOWARD, WILLIAM STAFFORD, and WILLIAM PORTER M‘CALLUM, 
Blackburn, Lancashire, ** Improvements in apparatus for preventing incrus- 
tation in steam boilers, and for preventing explosion of such boilers, heating 
the feed water, and consuming smoke.” 

2274. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ An improved 
method of winding up watches and other time-keepers.”—A communication 
from Robert Theurer, sen., and Robert Theurer, jun., Chaus-de-Fonds, 
Switzerland.— ith September, 1865. 

2277. JULIAN GRAND, Oullins, Rhone, France, “ Improvements in treating, 
working. or manipulating cast steel for the manufacture of wheel tires, 
armour plates, or other articles requiring great hardness and fensile strength.” 

2280. THOMAS BikD BAILEY, Cheltenham, Gloucestershire, “ Improvements 
in the ornamentation of fringes and trimmings.” 

2281. WILLIAM BUNGER, Southampton-buildings, Chancery-lane, London, 
° Improvements in ves or apparatus for melting sealing wax, glue, or other 
substances.”—A communication from Frederick Kuhrmann, Rosslau-on-the- 
Elbe, Prussia.— Sth September, 1864. 

2283. LOUIS GACHILN, Hatton-garden, London, “ A new orimproved method of 

and apparatus for heating instruments or irons for curling, waving, and 

frizzling hair, and for other purposes to which heated instruments or irons are 
applicable.” 
1865. 

2297. WITLIAM OLDHAM, New-lane, Meadow-lane, Leeds, Yorkshire, ** Im- 
provements in machinery for winding yarn cops.” 

2300, WILLIAM LLOYD WISE, Chandos Chambers, Adelphi, Westminster, “ Im- 
provements in machinery or apparatus for hulling and winnowing grain.”—A 
communication from Frederich Henckel and Wilhelm Seck, Munich, Bavaria. 
—ith September, 1865. 

2313. JOHN HOSE, Leicester, ‘* An improved wheel feed for sewing machines.” 

2319. JOHN PENNINGTON, Muncaster-villa, Croxted-road, Dulwich, Surrey, 


“ Improvements in 


























’ 9th September, 1865. 

2336. THOMAS DREW STETSON, King-street, Covent-garden, London, “ Im- 
provements in clothes wringing machines, the mode of communicating rotary 
motion, in which is also applicable to other machines having similarly rota- 


ting parts.”—Partly a communication from James Pease, Panama, New 
York, and Bavid Lyman, Middlefield, Connecticut, U.8.—12th September, 
1885. 


2342. JOHN Dopp, Oldham, Lancashire, “ Improvements in mules for spinning 
and doubling.” 

2347. DAVID JIYAM and JouUN HYAM, Honndsditch, London, “ An improved 
fastening fur purses and other 1 articles.”—A communication from Carl 
Posen, Jacob Posen, and Ludwige Pohl, Offenbach, Germany.—13th September, 
1865. 

2366. WILLIAM CLARK, Chancery-lane, London, “ Improvements in saddles 
and har. ess."—A communication from Chevalier Achille Angelini, boulevart 
St. Martin, Paris.—1ith September, 1865. 

2387. EDWIN CLARK, Great Georgo-street, Westminster, “Improvements in 

ing dry docks.”--19th September, 1865. 

2439. ALFRED VINCENT N TON, Chancery-lane, London, 
ratus for generating illuminating gas.”—A communication from John 
Chicago, Iinois, U.S.—23rd September, 1865. 

2717. REMY BIESSY, Trinity-square, Southwa * Improvements in apparatus 
for splitting and preparing cane.”—-20th October, 1865. 

2948. JOHN DE LA HAYTE, Bedford-street, Chorlton-upon-Medlock, Man- 
chester, ** Improvements in the construction of and in the methed of laying 
submarine eleciric cables.” —16th Norember, 1865. 
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“Improved appa- 
Irvin, 











3104, ALEXANDER MACKIE, Warrington, L ane ashire, “ Certain improvements 
in machinery or apparatus for * composing ’ or setting type, and also for 
‘distributing’ type.”—4th December, 165 






hborough Park, Brixton, Surrey, 
by steam.” —A communication from 


3162. GEORGE TOMLINSON BOUSFIELD, Lot 
“ Improvements in ratus for cook 
Francis Milliken, Sac 0, Maine U.S. 

3164. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in buttons, and in the method of attaching buttons and 
ornaments to garme nts and other articles.”-—A ——— ation from Frederic 
Ingersoll Palmer, Springfield, Massachusetts, U.S8.—-8th December, 1865. 

3182. JAMES WARBURTON, Addington, Yorkshire, ‘Improvements in comb- 
ing silk, flax, wool, and other fibrous substances.”— 9th December, 1865. 

3277. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in machinery for splitting leather, skins, and other similar 
articles.” communication from Sewel Brown Noyes, Newburyport, Essex, 
Massachusetts, U.S, 
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—A communication from Hippolyte Gillot, Paris.—6th September, | 


nents in apparatus used in opening and closing carriage and other | 


3278. EDWARD AUGUSTUS 
proved projectile for rifled cannon or ordnance.”—19¢th December, 


DANA, Brooklyn, Massachusetts, U.S., “ An im- 
1865. 

All persons having an interest in opposing any one of such applications 
shoul j leave particulars in writing of their objections to such applications, at 
the office of the Commissioners of Patents, within fourteen days of this date. 
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ABSTRACTS ‘OF SPECIFICATIONS. 


wing descriptions are made Jrom Abstracts prepared expressly for THE 
NGINEER, at the office of sty’s Commissioners of Patents. 


Class 1—PRIME MOVERS. 


he , 

















Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, ‘ittinas, de. 
1656. W. CLARK, Chanceru-lane, London, * Generating motive power.”—A com- 
imunication.— Dated 20th June, 1855, 
The distinctive features of this invention for rating motive power are 





the turmation of gases by means of fulminating matters, and the compression 
of air in a chamber thereby for the production of motive power, as described 
and illustrated in the drawings. 
1669. C. T. PORTER, 
Dated 21st June, 1865. 
The patentee « , First, 





Manchester, ** Surface condensers for steam engines.”— 





causing the circulating water before it enters the 

condenser to envelope or partially envelope the air pump and the pipe or pipes 

threugh which the contents of the condenser are conducted to the air puinp 

Secondly, employing the air pump as a force pump, also for supplying the boiler 

16 - GODFREY, Middlesborough-on-Tees, “ Improvements applicable 
ars and fire-grates.”— Dated 22nd June, 1865. 

This invention consists in constructing fire-bars movable or fixed, the fire 
surface of each of which is grooved and forms a right line, or proximate right 
line. Further, these bars have a number of wings with the same right line 
and grooved fire surface, but otherwise each bar is of a curved form, with 
notches near the angles made by the junction of the right lines with the curved 
lines, for the purpose of gripping the clinkers and bringing the same through 
the bars. The aforesaid wings, when the bars are in position in the grate, are 
interposed between one another. 





lo furnace 














1677. W. E. NEWTON, Chancery-lane, London,“ Surface condensers."—A com- 
munication.— Dated 22nd June, 1865. 
This invention consists in making the tube plate of a sur 
thick that a water-tight slip ood can be mate around 





parallel expansion of them in the plate, and without the en 


or other similar shreiteni as describe 
1701. J. R. SPANOGHE, Antwerp, 
power.” Dated 20th June, 1865. 
This improved ¢ ipparatirs consists of a press provided with two pistons, or 
rather two presses, coupled toge ther, in which water or other liquid is torced 
by means of a pump worked y hand, steam, or other power The two 
pistons are elongated to a suitable extent, and provided with racks of propor- 


“ Hydraulic apparatus for produ 


















tionate length which act on toothed wheels in an alternate 

manner. The lower ends of these racks are connected by a chain passin 

guide wheels, so that when one rises the other descends. The movement is 
given to the toothed wheels and, consequently, to the driving fixed on 
the same shatt only when the racks rise, and, therefore, wl rack is 
a ¢ on its toothed wheel, the other wheel must be disengaged in order to 
allow its rack to descend. The pistons may be provided with screw threads 


acting on toothed nuts which give movement to a driving pulley in the same 
Way 4s the toothed whecls and racks.—Not proceedeed with, 





Class 2—TRANSPORT. 





Including Railways and Plant, Read-Making, Steam Vessels, Ma 
chinery and Fittings, Sailing Vessels, Bor Carriages, Carts, 
Harness, d&. 

1659. W. HENSON, Nottingham, “ Apparatus applied to reilway carriages to 

enable the passengers in a train to communicate with (he guard and engine 


driver thereof.” — Dated 20th June, 1855. 

For this purpose the inventor applies to each carriage a light axis running 
lengthways of the carriage, and, by preference, underneath the body thereof, 
where it is carried in suitable bearings. These axes on the several carriages 
are coupled together when a train is made up by connecting links, which are 
attached to the axes by universal joints, and the connecting links are also 
telescopic, so that they in no way interfere with the movement of the 
carriages independently the one of the other within the limits that the coupling 
and connections impose. Thus there is formed a jointed and telescopic shaft 
running from end to end. When the passengers wish to call the attention of 
the guard and engine driver, they ca this jointed shaft partly to revolve, and 
in so doing they cause cams on the gitudinal axes of the two end carriages 
of the train, or in other convenient positions, to raise strikers which inimcdiately 
afterwards are brought back by springs, and then strike bells placed in front of 
them, an! within hearing of the guard and engine-driver. To enable any 
passenger to give an alarm when necessary, there is in each carriage or com- 
par ment a pull or pulls connec ed with a short cross axis, which may thus be 
caused to rock, and an arm on this cross axis is by a rod connected with an 
arm on the longitudin: ul axis under the body of the carriage, which forms a 
portion of the jointed shaft running from end to end of the train. In order 
that the guard may be able at once to ascertain from which of the carriages or 
compartments the signal has been tade, cach pull, when acted on, is caused to 
move a catch which frees a corresponding slide, and this is then by means of a 
spring thrown out,so as to project from the side of the carriage or compart- 
ment. Two such slides, one on each side of the carriage, may conveniently be 
employed in connection with each sull.—Not proceeded with. 

1670. W. RICKMAN, Lithanger, Emdshot, Southampton,“ Rigging of sailing 
boats bat veasels "— Dated 2\st June, 18 

According to this invention, in order that the pressure of the wind may not 
have any tendency to heel the vessel over, or in order that this tender may 
be lessened to any desired extent, the inventor sets the sail at or about such an 
inclin ition and in such a position that a line drawn on a vertical plane from 
the cantre of lateral resistance of the ves-el to the centre of action of the suil 
wi!l bz perpendicular to the sail, or, in other words, the inventor regards the 
sail asa kite, and so places it, as far as i's inclination to the vertical is con- 
cerned, that the string ot the kite (were a string its mode of attachment) may 
be supposed to be connected to the vesscl below the water line, in such a 











free 




























| position that, whatever the strain upon the string, it will not tend to heel the 





vessel over on to its beam ends, but simply to tow it sideways by a side-long 

effort through the water.— Vot proceeded with, 

1663. E. DUPONT, Fayt Ironworks, Belgium, “* Wheels for railway carriages.” 
Dated 2th June, i865. 

The wheels cunstructed according to this invention are 
arms, the intervening space between the nave and the rim of the 
filled up with two circular iron plates or discs placed paraliel to each other, and 
inserted in the mould in which the nave is cast. The portions of the plate 
thus inserted in the mould for the nave have a nu:nber of holes formed therein, 
#0 that, upon the metal being run into the mould, it passes also through the 
holes in the circular plates, and the latter are thus, upon the cooling of the 
metal, held firmly in the nave. The tire which is to surround the circular 
plates is formed in its inner periphery with a pair of grooves of equal depth to 
receive the edges of the circular plates before referred to, formed, by pre‘erence, 
of sheet iron, and having been turned true on their outer pe ; the tire 
is then placed in a suitable furnace and heated till it is sufficie: unded to 
allow of its being slipped round the circular iron plates, the grooves in the 
former corresponding with the edges of the plates. The tire is left in this 
position to coo!, and as it contracts the grooves gradually close on to and retain 
firmly the circular iron plates. When the tire is cooled the wheel is ready for 
use, 

1680. A. E. Dopns, Lincoln's-inn, London, “ Drags for carriages.’ 
June, i>65. 

Tn performing this invention a skid is fastened by means of a bar to a collar 
playing freely on the stock or nave of the wheel intended to be retarded. When 
the drag ia not in use the skid is held up by a catch in front of the wheel, which 
is then free in revolving, and when the drag is to be used the catch being 
moved allows the skid to clip the whee}, and to be carried down by it until it is 
hetween the wheel and the ground. A projecting piece attached to the skid 
then comes in contact with the catch, and the drag is thus fixed When the 
skid is to be released the catch is again moved, and the skid is carried by the 
wheel, until arriving at its first position where it is cavght by the catch and 
held till again required, and at the same time, is caused no longer to clip the 
wheel, which then can revolve freely as before.—Not proceeded with, 

1684. W. J. Murpuy, Cork,“ Apparatus for stopping railway trains.”—Dated 
23rd June, 1865. 

In carrying out this invention the inventor proposes to provide cach axle- 
tree, or one axle-tree of each carriage, with a drum or barrel keyed thereon, 
and round each of these drums to twist a strong chain loosely suspended by a 
band of gutta-percha, or other material, from the bottom of the carriage,sv 


without spokes or 
wheel being 






*— Dated 23rd 














Jan. 12, 1866. 
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that as long as the chain is loose and does not grip the drum the latter 
revolves freely without winding up the chain, The first and last drum of the 
train will run freely upon their respective axles, and the extreme ends of the 
chain are fixed to the said drums, the chain of each carrlage being connected 
(by a hook or otherwise) to those of the carriage preceding and following it, 80 
that there is in effect one long chain passing from end to end of the train, 
passing loosely once or twice round each drum, the extreme ends at front and 
rear being fixed to drums placed loosely upon their respective axle-trees. 
These last-named drums (at each end of the train) are provided with couplings, 
by means of which they can be thrown in gear with their respective axle-trees 
by a lever or otherwise. It will be evident that upon one of these drums being 
thrown in gear, the chain will be wound up, and being thus tightened upon all 
the drums will stop the revolution of all the axles, and thus immediately stop 
the train, and this can be tone from either end of the train.—-Not proceeded with. 
1688. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Life boats.”"—A 
communication.— Dated 24th June, 1865. 

This invention relates to certain improvements in life-boats, by means of 
which they are rendered incapable of submersion, and better fitted for the use 
for which they are intended. It consists of a metal tube or cylinder hermeti- 
cally closed and tapered at both ends, forming the body of the life-boat, and 
carrying a framework with seats for rowers. The under part of the said tube 
is provided with a false keel, more or less detached from the tube. This keel 
serves for supporting at each end the lower sockets of rudders of a suitable 
form, which enable the boat to move either ahead or astern without turning, 
and at the same time serve in either case as cutwaters. These arrangements 
render it impossible to submerge or overturn the boat under any ordinary 
circumstances. ~ Not proceeded with. 

1699, J. NUGENT, Birkenhead,“ Communicating signals on railway trains in 
motion.” — Dated 26th June, 1865. 

To each carriage, at the side or top, or under the floor, there is attached a tube 
or hollow rod, preferably made of metal. The said tube or hollow rod, which 
is not so long as the carriage, has connected into, to, or on it, at both ends, 
other pieces of tubes or hollow rods, and these are kept pushed out buffer-like 
by helical or other springs, the said end tubes or hollow rods carry at their 
extremities tongue-pieces, so that when a train is ‘* made up,” or when two 
carriages are run together, these tongue-pieces, which are narrow at their outer 
ends, pass each other, and enter the end tubes or hollow rods on the carriages 
opposite to each. There is therefore a continuous line of tubes or hollow rods 
of the whole length of the train, and as the several tubes, when so connected, 
cannot move independently, but must move all together on an axis in the 
length of the parts, it will be seen that motion given to any one of them will 
move the whole to sound any provided apparatus in the guard’s van or clse- 
where. To enable passengers and others to give rotary motion (either a whole 
or @ partial revolution) to the continuous line of tubes or hollow rods and parts 
thereto connected, the inventor places in each compartment of a carriage a pull 
or push piece, and this he connects by rods, cords, bands, or ropes and levers, 
orpulieys to the said tubes or hollow rods.— Not proceeded with, 

1705. J. WHITTLE, Boston, Lincolnshire, “ Forming the permanent way of rail- 
ways "— Dated 26th June, 1865, 

For the purposes of this invention, at the ends of each rail the web is thick- 
ened, so as nearly to fill up the hollow channel, and they are cut with scarfs or 
inclines, so that when the ends of two rails come together they overlap for 
several inches ; and it is preferred that such overlapping should be to the extent 
of about eighteen inches, but this may be varied; hence the web of the two 
overlapping rails at the overlap will be of greater substance or transverse 
section than the web of the other parts of the rail. The scarf joints of two 
rails are received into a joint chair, and it is preferred that the part or table of 
such chair where the joint rests should be considerably wider than joint chairs 
heretofure used for receiving butt-jointed rails, and the patentee makes such 
bearing part of a joint chair about seven inches wide. The scarf joint is 
fastened into the chair by an ordinary wood or other suitable key, and on each 
side of such chair the parts of the two rails which overlap are secured together 
or fixed by two screw bolts and nuts, it being preferred in all cases to use check 
nuts for the screw bolts 





1710. H. SHAW, Lorrimore-square, Walworth, London,“* Apparatus for retard- 
ing the velocity of the wheels of railway and other carriages when in motion.” — 
Dated 2th June, 1865. 

The essential feature of this invention is the application of the retarding force 
or inertia of the atmosphere to a revolving fan, which is applied to the running 
wheels of railway carriages, and so to break the jorce with which the train is 
travelling. = 

Class 3.-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

. BUSFIELD and 8, 8. WALMSLEY, Bradford, “ Machinery for combing 

wool, &c.”— Dated 21st June, 1865. 

This invention relates to an improvement in that class of machinery where 
tufts of wool or other fibres, after been cleaned at one end (by drawing through 
teeth or otherwise), are deposited upon a travelling comb or combs, so that 
the noil or refuse remaining in one end of the tuft is deposited into and 
among the teeth of the travelling comb in such manner that, when the pro- 
jecting ends of the tufts are presented to drawing rollers or other instruments, 
the fibrous materia! will be drawn from among the teeth, leaving the noil or 
refuse in the comb, and this invention consists m causing the tufts of wool or 
other fibrous material deposited on the above-mentioned comb to be drawn 
slightly forward by means of an instrument acting near to the teeth of such 
comb, so that when the fibrous material is carried to the drawing rollers or 
other instruments to be removed from the comb, as above described, the 
fitrous materia] ean be drawn from the comb more readily, and a certain pro- 
portion of the shorter hairs or fibres taken hold of by the drawing instruments 
and removed from the comb which would otherwise remain in such comb and 
be removed with the noil or refuse.—Not proceeded with 
1702. R. A. BROOMAN, Fleet-street, London,“ Machinery for printing in colours. 

—A communication.— Dated 2th June, 1865. 

The subject of thie invention is a machine for carrying out the continuous 
and successive printing of fabrics and other articles in several colours, in the 
best conditions, regular and casy in its working. The results are obtained by, 
and the invention consists in, a particular arrangement of the driving gear, by 
means of a single or double serics of lateral toothed wheels, imparting motion 
to the inking and printing rollers ; continuous rotation is thus obtained, allowing 
of an indefinite number of colours. The fabric or material to be printed is 
wound upon a roller, the motion of which is regulated by the working of the 
machine, At the opposite end of the machine is a receiving roller. The fabric, 
as it comes from the roller, is directed between the first pair of rollers, 
whereby the first colour is printed. One of the pairs of rollers carries the 
design in relief, on which the colour is spread by rollers dipping in a colour 
trough; the impression is effected by the other rollers pressing the fabric 
against it. The fabric then passes on between another pair of rollers, fed with 
a different colour for a second impression, and so on. An essential charac- 
teristic of this invention is the particular arrangement for the transmission of 
movement to be imparted to cach series of printing and colouring rollers. 
Upon one side or upon both sides of the machine series of toothed gear, regu- 
lating the rotation of the printing and colouring rollers, are fitted. 














Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 

1663. J. W. AUDINWOOD, jun., West 
machines.”— Dated 20th June, 1865. 
This invention consists in the employment in front of the driving wheels of 
reaping and mowing machines of a bracket or bar, or equivalent contrivance, 
carrying at or near its lower end asmall wheel which runs along the ground in 
advance of the driving wheels of the machine. The sem of the bracket or bar 
slides vertically in one or more bearings secured to the draw-pole, or to one of 
the shafts of the machines (where shafts are used), and ator near the upper end 
of the bracket or bar, or equivalent contrivance, or to a projection from the 
upper end, the inventor hooks the chain which suspends the knife or cutter 
frame of the machine. The bracket bar, or equivalent contrivance, is strength- 
ened by a rod capable of avjustment, and attached to or near the lower end of 
the bracket, bar, or equivalent contrivance; and at or near the fore end of the 
draw-pole or shaft the bracket or bar can be raised up, and held so raised by a 
set screw when the machine is not in use, or is being drawn from place to place. 
When the machine is in use and the chain is adjusted, the wheel will raise or 
lower the knife or cutter frame, so that the machine will cut across ridges and 

furrows closer to the earth than heretofore.—Not proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1698. T. L. JOWETT, Stransea, “ Bricks.”"— Dated 26th June, 1865. 

This invention consists in the formation of bricks in such manner as to 
ensure a more perfect attachment of plaster, cement, or other material where- 
with it is necessary or desirable they should be covered, or partially covered or 
fastened to; and in order to effect this the bricks are formed with dovetailed 
shaped grooves or indentations on one or more of their sides or faces. The 
grooves may be made parallel to any one of their sides, or at any convenient 
angle thereto, or they may be made parallel to the said sides on one or more 
faces, and angular on one or more of the others. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
1651. A. COLLEY, Enfield Highway,“ Improvements applicable to breech-loading 
Jfire-arms.” —Dated 20th June, 1865, 
. The principle of this invention is the formation of an expanding breech plug 
capable of yielding laterally at the instant of discharge, so as to tighten up and 





-upon-Trent, “ Reaping and mowing 




















perfectly close the breech, and yet capable of returning to its former dimensions 


in order that it may be released for the succeeding charge. The inventor pro- 
poses to form the compound breech plug of five parts, composed of steel, as 
tollows :—First,a centre ring plain; secondly, a solid conical plug with a screw 
inserted therein through the larger facer, and projecting beyond the apex; 
thirdly, a conical split ring—that is, a ring the outer periphery of which is 
cylindrical, and its inner surface conical, to adapt itself for the reception of the 
solid conical plug ; fourthly, a second conical split ring similar to the former ; 
and, fifthly, a solid cone-back plug, formed like the other solid conical plug, but 
with a female screw thread to receive the screw of the other conical plug. 
These pieces are put together as follows :—The central ring forms the middle of 
the plug ; the two split rings are placed one on each side thereof, and then the 
two solid conical screw plugs to form the back and front of the breech plug ; by 
turning the male screw plug into the other all the pieces are tightened up and 
form a solid piece. Thus at the moment of discharge the conical plugs are 
driven towards each other, and force the conical rings outwards, thereby 
tightening the breech, and preventing escape of gas. The split rings enatile the 
expansion to take place more readily, and the central ring also prevents 
escape of gas.—Not proceeded with, 

1679. J. GALE, jun., Devonshire-terrace, London, 
powder.” — Dated 22nd June, 1865, 

For the purposes of this invention gunpowder is mixed with a dry, fine, unex- 
plosive, or incombustible powder, finer than the finest grains of the gunpowder. 
The grains of gunpowder are thus isolated or separated from each other, and 
the mixed or combined mass is thus rendered unexplosive, and in this state the 
mass is stored in casks or other vessels or holders; and so long as the gun- 
powder remains in combination or admixture with the dry, unexplosive, or in- 
combustible powder, it will, 2s a mass, be incapable of explosion. When the 
gunpowder is required for use it is to be separated from the dry fine powder, 
which may be effected by sifting or winnowing, or other adequate means ; but 
the patentee deems sifling the most c nient. The ¢ry fine powder thus 
separated from the gunpowder may be in and again usd for the same pur- 
pose. Various dry unexplosive, or incomustible materials in the state of very 
fine powder, or a mixture of such material, may be thus used, taking care that 
it is reduced to a finer state than the grains of the gunpowder ; but it is pre- 
ferred to employ ivory or bone black, or glass powder reduced as nearly as may 
be to an impalpable powder. Glass powder is, however, much cheaper than 
ivory or bone black, and is for that reason to be preferred. About three parts 
by weight of the dry fine powder to one part by weight of gunpowder answers 
well in practice. 





-reparing and treating gun- 












C'ass 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
, Lamps, Manufactured Articles of Dresa, dc. 

A. BROOMAN, Fleet-street, London, * Portable tabli 
) Dated 24th June, 1865. 

This improved table or seat consists of a series of blades or strips of wood or 
metal, held together by hinges, or by being attached to leather, cloth, or other 
fabric, and of stretchers, by preference three, one of which extends across at 
right angles to the line of the joints between the strips, while the other two 
are carried at an angle from two ends of the table to one end of the central 
stretcher to which they are united. The stretchers fit by spring bolts to tenons 
on the under side of the table, three jointed legs are connected to the stretchers, 
and are brought together towards the centre, from whence they extend out- 
wards and form a strong tripod support. When taken apart the legs and 
stretchers may be placed together, and the jointed strips may be rolled over 
and round them, the whole occupying comparatively very little space, and 
affording when set up a strong table or seat 
1708. W. E.. NEWTON, Chancery-lane, London, “ Pianofortes."—A communica- 

tion.— Dated 24th June, 1865. 

This invention consists in the substitution for the long block and cross blocks 

commonly used in pianofortes of a cycloidal or other curved or arched structure 





strument 


1691. R. or seat.”—A com- 


vunication, 
























of wood or other material. This cy dal or other curved or arched structure 
also serves for the back and sides of the case of the instrument. By these 
means the instrument can be m by the requisite strength with less weight 





of material, and of smailer size, and of a form which gives a better appearance 

than those constructed on the present system. 

Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1653. P. CARLEVARI 





jenoa, “ Producing a light applicable 
purposes, to lighthouse "—— Dated Wth June, 1865. 

To obtain this light the process is as follows :—A piece of chloride of magne- 
sium, larger or smaller, according to the effects of light required, is placed 
upon a small prism of gas retort coal, and upon it, through a small tube 
purposely made, the flame of the oxy-hydrogen gas (the mixture of oxygen 
and hydrogen) is directed. Ora prism, or even a smal! and well compressed 
cylinder, of carbonate of magnesia is placed within the flame from the same 
mixed gases, The chloride of magnesium, or the carbonate of magnesia, ts 
directly decomposed and resolved into oxide of spongy magnesium, from which 
the intense bright, fixed, and constant light comes forth, causing all the 
chemical phenomena of diffused sunlight. The gases of the said combination, 
which are pure hydrogen, or even ordinary illumination gas and pure oxygen, 
or even atmospherical air, flow separately from two diilerent gasometers, and 
are mixed only in a very small tube at the end of the pipes. 

1662. E. VEGNIER, Great Tower-street, London, “ Improvements in distilling and 
rectifying, and in apparatus employed therein.” — Dated 20th June, 1865. 

This invention relates to certain improvements in distilling and rectifying 
fermented and alcoholic liquors ; also to the apparatus to be employed therein, 
and in the distillation or production of acids, and to steam generators. 
According to one part of this invention it is proposed to employ stills and 
apparatus connected with distillation and rectification of enamelled wrought 
or cast iron in lien of copper or other metals heretofore used. This part of the 
invention is not only applicable to the boilers of distilling and rectifying 
apparatus, but may also be applied to steam generators, which it is proposed to 
construct of enamelled in lieu of plain iron, According to another part of this 
invention it is proposed to employ in stills and rectifiers of all kinds for the 
production and rectification of alcohol one or more filters of charcoal, or other 
suitable disinfecting material, placed in the interior of the still and rectifier in 
such a manner that the ascending vapours shall be compelled to pass through 
such filters, whereby the essential oils or phlegms are more or less arrested 
during the passag of the vapours through the successive filters, which are 
disposed one above the other in the column, still, or rectifier. This has the 
effect of purifying to a considerable extent, according to the number of filters 
employed, the spirit which is subsequently ran off. The distilling and rectifying 
apparatus are so disposed and connected with each other that the produce of 
the first can be allowed to pass continuously through the second apparatus or 
rectifier, where it may, if desired, receive the requisite flavouring by causing 
the vapours to pass through a chamber or compartment above the boiler con- 
taining the desired ingredients, accor.ting to the flavour required, by which 
arrangement the flavouring ingredients are kept separate from the spirit in the 
boiler, and, consequently, all risk of charring or burning of such ingredients in 
the boiler is obviated. The filter before referred to is situate above the 
flavouring chamber, so that the best or most volatile portions of the essential 
oils only will be mixed with the vapours which pass through the said filter.— 
Not proceeded with. 

1695. J. SOLOMON, Red Li 
tluminating purposes. 





to photographic 














square, London, “ Preparation of magnestum for 
—A communication.— Dated 24th June, 1865, 

The object of this invention is to economise the consumption of magnesinm 
ribbon or flat wire in lamps by burning it with zinc, tin, or other combustible 
metal. The difficulty hitherto experienced in burning these metals together is 
owing to the irregularity in the feeding up of two loose bands of ribbon. To 
avoid this it is now proposed to secure the bands of magnesium and zinc, tin, 
or other combustible metal or metallic alloy together either by an interlacing 
wire strand or thread of textile material, and thus to make virtually one band 
composed partly of a far cheaper combustible m@tal. This cheaper combustible 
material may be applied to one or both sides of the magnesium band, and 
instead of using an interlacing thread, eyelets, rivets, or other fastenings may 
be employed.— Not proceeded with. 





1696, C. R. BAMBER, Jersey, “ Apparatus for producing the magnesium light.”— 
Dated 24th June, 1865 

This invention relates to the construction of a new or improved apparatus 
whereby the light from the metal magnesium may be produced in a continuous 
stream, and rendered applicable and useful to many purposes, such as to 
throw a light through a railway tunnel by the engine driver as a security 
against accident, to signal on railways. or from steamers or other vessels, for 
lighthouses, and any other purposes where such light may be required. The 
apparatus consists of an oblong case of wood or metal to contain the working 
parts; at one end of this case the patentee arranges in suitable bearings a 
conical barrel or reel, around which the magnesium tape iscviled, In the middle 
of the case a standard is fixed containing two friction wheels placed one over 
the other, between which the tape is drawn from the barrel. The standard 
also supports in bearings a spring barrel from which rotary motion is com 
municated to the friction wheels. This spring is wound by a Key and secured 
by a paw! and ratchet in the ordinary manner. An adjusting spring and screw 
is arranged to act on the upper friction roller to regulate the speed of the take-off 
motion, and a hand lever is employed whereby the working parts are set in 
motion and stopped. 
close to the refiector, in order to lead the tape from the barrel and through the 
reflector in frent of the instrument, above which a funnel or ventilator is 
placed ; and beneath or under the reflectors there is a second ventilator and an 
ashpan to receive the refuse of the burning magnesium. 








1700. M. AsuBy, Sicines, “ Brewers and distillers’ refrigerator or apparatus 
Jor cooling liquids and condensing steam or other vapours.”—Dated 26th 
June, 1865. 

This invention is carricd out as follows :-—Into the perforated bottom of an 








inverted cup at one end, which cup is fitted with a running screw flange re- 
movable therefrom, and into an externally cupped flange or dise at the other 
end, in which disc suitable opeuings are also formed, the patentee fits and fixes 
a number of flattened, oval, or parallel sided tubes of very thin metal, by pre- 
ference of copper. These he encloses in single outer pipes; the inner tube he 
designates the conduits, and the outer pipes the mains. The mains are straight 
flanged pipes or cylinders of cast iron or other metal, open at each end, where 
branches are formed for connecting any required number of them together. 
The open ends of the mains are closed by the freed and movable flanges on the 
end of the conduits. The refrigerator or apparatus consists ef one or more of 
these mains, conduits, and junctions. The tubes or conduits in one muin are 
connected with those in another main by means of top and bottom unijon-j inte 1 
bends or junction pipes. The wort, spirit, vapour, or gas to be cooled or con- 
densed passes through the conduits and junctions, and the liquor, water, cooling 
or condensing compound, passes through or is contained in the mains and 
branches. The wort and cooling liquors pass through the series of conduits and 
mains in “opposite directions. By making the conduits in the flattened forms 
above described, the wort, &c., is divided into very thin sectional streams, and 
the cooling surface of the tubes, in proportion to the quantity of the wort 
therein, and the effect of the cooling liquor thereon is greatly increased. For 
still further augmenting the power of the apparatus without increasing the 
quantity of cooling liquor required he varies the number or capacity of the tubes 
in the mains so as to diminish the velocity of the flow of the wort towards the 
outlet, where the reduction of the temperature becomes more difficult. The 
wort and cooling liquid are admitted by stop-cocks on the opposite inlets, the 
respective quantities of the wort and liquor are regulated thereby, and being 
equal in equal units of time it follows that, as the number or capacity of the 
conduits is increased, and, consequently, the water space in the mains 
diminished, the velocity of the wort will be reduced, while the velocity of the 
cooling liquid at its lowest temperature will be increased ;fand thus by this 
arrangement the result obtained will be similar to that which could only ether- 
wise be effected by increasing the number or size of the mains and conduits, or 
the aggregate length of the apparatus. For more perfectly disseminating the 
particles of the unit he introduces perforated plates in the cups at the ends of 
the conduits. 

1703. C. WOorsSAM, Kingsland-road, and G. EVANS, Gloucester-place, Portman- 
square, London, “ Pulping and compressing machine for the treatment of 
peat as a fuel and gas fer illuminating purposes.”—Dated 26th June, 1865, 

This machine consists, First, of a rotary horizontal circular table of iron of 

great strength, having a number of boxes in the table in the form of a brick; 
each box is lined with metal plates finely perforated, cach box having a piston 
or plunger with a perforated top and wheel at the bottom. This plunger or 
piston runs on a circular inclined tramway in the form of a horizontal screw of 
one-third, so that as the table revolves the plungers or pistons rise and fall in 
the boxes, and are pulled down by means of a cam at the bottom. Each box 
is provided with a perforated cover which slides off and on with a wheel 
attached to its upper surface, which works in a fixed cam as the table rotates. 
The horizontal circular table is firmly held in its position by powerful slide 
brackets, each provided with rollers placed in opposition to all counter move- 
ments The under rollers support the table by a rim, which is again pressed on 
from above by the upper rollers; there are also side rollers to the brackets to 
keep the table in steady working gear while it rotates. The Second part of 
the machine consists of the pulping and feeding apparatus, which is fixed over 
the boxes. It consists of an iron cylinder with a vertical shaft with knives 
attached, placed at angles, so that, asthe knives move round, the fibres of the 
peat are forced through the different plates, and then broken up, and the whole 
body of the materials is well reduced to a pulp; it is then propelled downwards 
by an eccentric feed motion into the boxes of the horizontal tale. The covers 
close by means of an upper cam, and the table is moved by steam or other 
motive power with suitable gear; as the table revolves the plungers respec- 
tively raise up the circular inclined tramway, and gradually com press the peat, 
and force out its contained water through the perforations ; the pressure being 
completed, the boxes pass consecutively under the cam and opening : the plungers 
or pistons then rise over a sudden incline, and force out the compressed block ; 
the plungers then lower and pass under the pulping and feeding apparatus, and 
by this means the boxes are refilled, the covers closed, and the rotation of the 
table continued. 














Class 9.—_ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatua, 
Electrical Apparatus, Galvanic Batteries, &c. 
1654. J. BAGGS, Chancery-lane, London, “ Electric telegraph instruments and 
relays.” — Dated 20th June, 1865. 

This invention consists, First, in practically neutralising the effect of gravity 
or magnetic attraction in telegraphic instruments and relays by means of 
independent electric currents, which increase the delicacy or velocity of 
action in the moving parts of the instrument. Secondly, in a telegraphic 
instrument or electro-meter for ascertaining or indicating the direction and 
quantity of electric current. This instrument consists of one or more powertul 
electro-magnets excited and of a suspended electro-dynamic cylinder helix 
wire or electro-magnet. When the cylinder helix wire or electro-magnet is 
brought into action by a line wire, it is affected by the first-named magnet or 
magnets according to known laws. These instruments may be used as relays. 
Permanent magnets may be used in these instruments in place of electric 
currents, but the latter are preferable. Thirdly, in the employment of 
secondary currents for facilitating the release or return of attracted, deflected, 
or movable bodies generally under the influence of magnetism or electric 
currents. The inventor surrounds a magnet partially with a coil through 
which the primary current is conveyed, and he surrounds another part of the 
magnet with an independent coil unconnected with any battery. After, 
say a needle, has been deflected, he cuts off the current through the primary 
coil, when a reversed current will flow through the independent coil, accord- 
ing to known laws, whereby the needie will be returned to its norma! position. 
He sometimes causes the like effect by making contact at proper times or 
instants with a local battery. Lastly, in increasing the conducting power of 
wires and coils, and the magnetism of magnets by surrounding the apparatus 
with ice, freezing mixtures, or other means of refrigeration This is well 
effected by placing the cooling materials in a thin hollow metal casing, covering 
the apparatus, and protected from external heat by non-conductors applied in 
any convenient manner.—NVot proceeded with. 








Class 10.—MISCELLANEOUS, 

Including all Specifications not found under the preceding heads. 
1592. J. HAYES, Bow-lane, London, “ Sewing machine.” — Dated 12th June, 1865, 

This invention cannot be described without reference to the drawings. 

1597. C. A. HEMINGWAY, Dewsbury, Yorkshire, “ Case splint for fractures,” 
—Dated 13th June, 1865. 

The inventor uses a casing of leather or other material, of such shape and 
length as may be required to envelope the fractured part it may be desired to 
splint, and provided with straps which may be relaxed or tightened as occasion 
requires. The inner side of the casing he pads and lines with pockets, cither 
longitudinal or lateral, as may be preferred, into which pockets he introduces 
splints of steel, zinc, tin, or any suitable substances. Holes are picreed 
through the leather or other material, and through the lining, to allow of the 
evaporation of moisture. The distance of the splints from each other may be 
regulated according to circumstances. Thus it will be seen by the a 
ment described, he has a compact splint apparatus which can be quickly 
applied with eomparatively littl pain to the patient, and which may be 
removed with case whenever it is considered desirable.—Not proceeded with. 
1606. H. G. FAIRBURN, St. Luke's, “ Machimery for compressing and solidifying 

coal and other analogous substances.” — Dated ith June, 1865, 

This invention consisis in the construction and employment of metallic dies 
or moulds, arranged horizontally upon a solid framework or bed in connection 
with a fixed steam cylinder fitted with a piston rod working through the same, 
upon each outer end of which, on either or both sides of the cylinder, a com- 
pressing plunger is fitted and secured so as to slide freely within a metallic 
casing or moulding trunk of rectangular form, corresponding with the shape of 
the plunger working longitudinally therewith, and ia direct line of motion with 
the same, by the action of which an alternating movement or stroke of the 
plunger is produced, thereby exerting its pressure upon the substance aforesaid 
admitting at the same time of a supply and discharge to and irom the moulds 
being maintained through the medium of a trough and hopper provided with 
self-acting scrapers for bringing the materials forward to the mouth of the 
dies. A supply of imitted to the materials when 
required by means of piy u Iso a sericvs of intervening plates 
dividing the substances transversely into blocks, which are forced through the 
moulding tank by the action and pressure of the plunger along with the fuel, 
and are again brought forward by hand, or otherwise, and placed or arranged 
within a vertical column, so as to de by their own gravity, thus taking 
their order and position in the moulds as the plunger is thrust forward and 
withdrawn.— Not proceeded with. 

1607. B. and S. MASSEY, Openshaw, near Mancheste 
machines actuated by steam or other fluid or vapour.”—Dated 14th June, 1865. 

Among the features of this invention are the following:—To the main valves 
of the cylinder (which may be either of the kind known as ist 
any other kind) the patentees connect a piston fitted into a small cylinder, 
which piston being moved in the manner hereafter described, moves the main 
valves, and thereby controls the motion of the main piston of the hammer or 
other machine. The valves of this small cylinder consist, by preference, of two 
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* Hammers and other 








| slide valves moving upon a facing in which are four ports, two of which lead to 


A guide is placed on each side of the rollers and another | 


the ends of the cylinder, and two into the exhaust pipe. Each slide valve 
covers one steam port and one exhaust port, and the two valves move simul- 
taneously. Each valve is moved by means of a radius bar, or by a sliding 
lever, one end of which is moved by the * trip” or other convenien’ part of the 
machine, and the fulcrum of which is supported by an eccentric stud in the 
framing. The valves are thus always in motion whilst the hammer or machine 
is i» operation, and by turning either or both of the eccentric studs, either or 
toth of the slide valves can be moved in relation to the ports which it covers, 
£0 as to admit steam to either end of the small cylinder at longer or shorter 
intervals of time, thereby controlling the motion of the main valves, and of the 
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whole machine. Or instead of using two radius bars or levers, one may be 

made to move both valves by connecting them together by means of a screw or 

other arrangement which admits of their positions in relation to one another 
being altered. 

1611. G. E. Keats, Leicester, and J. KEATS, Street, Somersetshire, “ Sewing ma- 
chines.” —Dated 14th June, 1865. 

One part of this invention has for its object so to construct sewing machines 
as to render them suitable for idering, for stitching over the edges of 
button holes, or the edges of fabrics, and consists in so arranging the mechanism 
which actuates the serrated plate by which the work is caused to travel that 
the serrated plate may, in addition to having a rising and falling, and a back- 
ward and forward movement imparted to it, as is usual, also have imparted to 
it simultaneously with each forward movement and sideway motion first to one 
side and then to the other, by which means either a zig-zag line of stitches may 
be formed, or, when stitching the edge of a fabric, the fabric may be moved in 
such manner that the needle only passes through the fabric at every alternate 
movement, the needle at other times passing beyond the edge of the fabric, and 
so binding together the threads over this edge. 

1615. S. HELEMAN, Ryder’s-court, Leicester-square, London, “ Fastening shirts, 
collars, and other articles of wearing apparel, by which the ordinary button 
or stud is dispensed with.”— Dated 15th June, 1865. 

This improved fastener consists of a flat or rounded button head with a 
straight hollow shank, to the end of which are hinged two small arms, each 
having a small tab or lug entering the inside of the hollow shank. A small 
spiral spring is fitted into the shank below the tabs or lugs to maintain the 
arms in a vertical or horizontal position, as may be desired, and the whole 
arrangement may be made of gold, silver, or any other metal.—.Vot proceeded 
with 
1616. S. HELEMAN, Ryder's-court, Leicester-square, “ Stud for fastening shirts, 

cuffs, waistcoats, &c.” — Dated 15th June, 1365. 

This improved stud consists of two parts, the front and back ; the first is a 
plain or ornamental head, having a small hollow shank secured to the back. 
There are two small lugs at the end of the shank, and a smail spiral spring 
fitted to the inside. The second or back part is a flat or rounded plate, with a 
hollow spiral shank having an internal slotted tube. The two parts are fitted 
as tullows :—The shank of the back plate is passed through the button-hole 
from behind, and the shank of the front piece inserted into the shank of the 
back plate. By using a slight pressure, at the same time turning the front part 
to the right, the stud is secured. The reverse of this action removes the stud. 
The whole may be made of gold, silver, or any other metal.—.Not proceeded 
with, 

1624. P. LAWRENCE ‘and G, JEFFREYS, New York, U.S., “ Copying presses.” — 
Dated \5th June, 1865. 

In performing this invention the patentees employ a bed plate and a follower 
pattern or top plate. Between these plates the book or other article to be 
pressed is placed as usual. The improvements relate, chiefly, to the mechanical 
arrangements fur applying the compressing power. For this purpose the 
patentees use a cam or eccentric connected with or formed on a lever; the 
said cam or eccentric turns upon an axis supported in an arm which extends 
up from one side of the bed plate, and comes over above the centre part of the 
press, or thereabout, so that the cam or eccentric, when worked by its lever, 
will act upon a projection, stem, or pillar on the follower, top plate, or 
platten, so as to force it towards the bed plate in order to effect the requisite 
pressure. In order to prevent the cain and lever from turning back after 
pressure has been applied, and to retain them at the required point, in order to 
adjust the pressure as desired, the patentees employ a ratchet and pawl; the 
pawl is connected with the aforesaid arm, and its point takes into ratchet 
teeth on the cam. When the pressure is relieved, the follower, top plate, or 
platten is raised up by the aid of springs, or by projecting fingers or pieces 
on the follower entering grooves or cam paths on the sides of the cam. The 
arm which rises from the bed plate and carries the cam and lever is preferable 
to the beam or crosshead heretofure employed, because the cam is not in the 
way of a book or article of any size which it may be desirable to introduce in 
the copying press. The arm is by preference cast in one piece with the bed, 
80 a8 to strengthen the press, and avoid the bolts and screws usually employed 
with the ordinary beams or crossheas. 

1629. R. A. BROOMAN, Fileet-street, London, “ Manufacture, or shaping of iron 
intended for the shoes of horses and other animals."—A communication,— 
Dated \6th June, 1865. 

This invention cannot be described without reference to the drawings. 

1630. R. A. BROOMAN, Fleet-street, London, “ Watches and other timekeepers.”— 
A communication.— Dated 16th June, 1865. 

This invention relates, chiety, to watches and other timekeepers with the 
balance visible in an opening formed in the dial plate. The improvements 
consist, First, in placing the pinion of the scape wheel above instead of below, 
as in the ordinary arrangement. Secondly, in a new kind of supporting disc 
of the balance and of the escapement, allowing the escapement of the scape 
wheel to advance or recede more or less, as required for regulating the watch. 
It ison this supporting disc that the visible bridge is fixed on which the arbour 
of the balance and of the escapement is pivotted. Thirdly, in a new arrange- 
ment of regulator. This piece carries two pins, which serve to regulate the 
hair spring. They traverse the bridge and the plate, which are pierced for the 
purpose to allow the pins to take the bair spring placed under the balance. A 
small screw is placed at each side, to act as a stop to the tail of the regulator, 
in order to prevent the pins becoming deteriorated by striking against the 
bridge of the escapement. And, Fourthly, in a new arrangement of the bridge 
carrying the scape wheel, which allows of its being on a level with the other 
bridges, and of the same strength. This arrangement adds more solidity to, 
and gives greater space for, the working of the scape wheel. The old bridge 
of the scape wheel was beluw, and very thin, in order to give passage to the 
paliets of the scape wheel, whereby it was much weakened. Thus, when the 
third wheel geared into the pinion of the scape wheel, the bridge sometimes 
formed a spring, and prevented the regular movement of the watch. By 
fitting, on the contrary, the pinion above, the watchmaker is able to see if the 
gearing is good. The third whecl, accerding to this invention, is no longer a 
receptacle for dirt, which can full into the watch without being, as before, a 
cause of stoppage. In consequence of the arrangement of the scape wheel 
with the pinion above the balance traverses the plate, and is lodged in a cavity 
below the level of the dial plate, so as to leave a space, which receives a glass 
independent of the outer glass. ‘This independent glass covers the cavity 0 
the dial plate, without interfering with the movement of the hands, and pre- 
vents the entrance of dirt, which tends to get under the ordinary glass of the 
watch case. The working of the balance may thus he seen at the face of the 
watch. This change of the wheel and balance gives more room in the interior 
of the watch for a remontuir to he fitted therein if required. The arrange- 
ment is also applicable where the dial plate is nut formed with an opening to 
expose the balance. 

1631. J. H. JOHNSON, Lincoln's-inn-flelds, London, “* Lamp burners and parts 
connected therewith.’—A communication.—Dated 16th June, 1%65, 

This invention cannot be described without reference to the drawings. 

1641. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Sewing 
machinery and stitch formed by the same.”—A communication. - Dated \7th 
June, 1465. 

This invention cannot be described without reference to the drawings. 








1650. G. CLARK, Napier-street, Borough, Southwark, ** Envelopes or wrappers | 


Sor covering, packing, and protecting bottles, jars, d-c.”—Dated 20th June, 
1865. 

This invention consists in clasping and holding temporarily in a state of 
rigidity pieces or bunches of straw, or other fibrous material, previously cut to 
any required length, and arranged in layers or pads, between or by means of 
an apparatus consisting of bars, rods, sheets, or plates of any stiff, rigid, or 
elastic substance, so arranged and used that the fibrous material, before being 
permanently fastened, is clasped and held by such apparatus without displace- 
ment or material chanze of position while being permanently fastened together 
by hand or machine sewing, or other adequate means. 

1652. W. E. GEDGE, Wellington-strect, Strand, London, “ Elastic mattrass or 
spring bed.” —A communication.— Dated 20th June, 1865. 

This invention cannot be described without reference to the drawings. 

1657. J. PARRISH, C. THATCHER, and G. GLASSCOCK, Goswell-street, London, 
“ Preventing the forcing or wedging open iron safes, iron doors, and strong 
rooms.” — Dated 20th June, 1365. 

This invention consists in forming the doors and door frames of safes and 
strong rooms with dovetails round the edges of these parts. The dovetails are 
cut out of the solid metal, and by preference the dovetails on the door should 
project and fit into corresponding dovetail sockets cut in the frame. The door 
and frame are lined with sheet steel in order to prevent the door from being 
drilled through for the purpose of introducing any forcing instruments. 

1658. J. SCHOLL, Berwick-street, Soho, London, ‘* Gas burners.”— Dated 20th June, 

55. 

In order to increase the light obtained by burning gas with the ordinary flat 
frame burners, known as fish-tail and batewing, and with other similar burners, 
the patentee employs a narrow and thin strip of metal (by preference of 
platinum), and this he fixes so as to stand in the plane of the frame imme- 
diately above the burner; the metal should be so thin that its edge may not 
materially interfere with the issue of the gas from the burner. 


1661. D. MCGLASHAN, jun., Glasgow, “* Sewing machines.”—Dated 20th June, 
65. 

This invention has reference, principally, to the application of a feed motion 
by which the cloth being sewn is actuated in every requisite direction, so that 
any pattern may be produced on the cloth having circles or parts of circles, 
and any portions of curved or straight lines thereon. The machinery by 
which this varied feed motion is obtained is actuated by a hand wheel in the 
end of a shaft, in which shatt bevel wheels are fitted gearing into correspond- 
ing wheels or pinions on two other shafts, these shafts again having wheels on 
them gearing into similar wheels on the rod above carrying the needle, and 
into another similar wheel carrying the race in which the shuttle is contained, 
The use of this system of shafts and wheels is, that the needle, shuttle and 
feed may be moved simultaneously. When used for eurved stitching the feed 


motion is actuated by the hand wheel at any required speed necessary for 
producing the pattern, and when straight line stitching is being worked the 





feed motion is set in the direction necessary for moving the’ cloth, It is 


obvious {that this system of feed motion is applicable to sewing mac 

generally. 

1665. W. CLARK, Chancery-lane, London, “ Apparatus for typographic and 
lithographic printing.” — A communication.— Dated 2\st June, 1865. 

This invention cannot be described without reference to the drawings. 

1666. W. E. GEDGE, Wellington-street, Strand, London, *' Fire escape.” —A cqm- 
munication.— Dated 2\st June, 1865. 

This invention cannot be described without reference to the drawings. 

1667. M. HENRY, Fleet-street, London,“ Apparatus for measuring fluids.”"—A 
communication.— Dated 2\st June, 1865. 

This invention relates to apparatus for measuring fluids so constructed that 
the fluid leaves the apparatus with the same pressure as it had on entering it. 
The apparatus consists, mainly, of three compartments, two of which are air 
chambers separated by a partition, and in the third, through which the fluid 
passes from one air chamber to another, a vane, pallet, or piston works. The 
air in the chamber prevents disturbance of the fluid, and renders its delivery 
continuous. The air flows from one air chamber into a hollow shaft, perfo- 
rated with inlet and outlet orifices ; the inlets are equal to the outlets. By one 
orifice the fluid flows to one side of the vane or piston, and, the space on the 
other side being filled with fluid, the fiuid will leave the meter at the same 
pressure as it enters it. By turning an inner shaft, acting as a cylindrical 
valve, two of the orifices will be closed, and fluid will enter on the other 
side of the vane or piston and expel the fluid on the opposite side.—Vot pro- 
ceeded with, 

1668. C. H. GARDNER, West Harding-street, Fetter-lane, London, “ Apparatus 
Sor polishing, smoothing, or facing.” — Dated 21st June, 1865. 

This apparatus is worked by steam or other power, and is thus constructed : 
—A carriage for supporting the stone or other substance to be polished, 
smoothed, or faced is free to slide or travel in a framework, and horizontal 
reciprocating motion is communicated to the carriage by arms, or similar con- 
trivances, actuated by a driving axis. In the framework is also mounted a 
polisher or polishing instrument, which has two motions imparted to it by 
arrangements driven from the axis. One motion is a rotary motion, and the 
other is a horizontal traversing motion, whereby the polisher is made to travel 
over the surface of the stone, or other substance on the carriage. The rotary 
motion may, preferably, be communicated by a worm wheel driven by pulley 
and band, and the traversing motion by a screw worked by pawl and ratchet. 
The improved polisher consists of a plate fixed on an axis, and having a raised 
edge; its underside forms the polishing surface, and its upper side holds the 
sand or other polishing or levigating agent, which is fed with water or liquid 
from a cistern or vessel, and passes through orifices in the plate to the stone or 
other surface to be polished. A scraper is provided, working over the upper 
side of the polisher plate to distribute and equalise the sand or other agent. The 
pressure of the polisher may be adjusted by screws. 

1671. W. RoBERTS, Ranelagh-road, Pimiico, London,“ Machinery for cutting 
dovetails for joiners’ work.” — Dated 2\st June, 1865. 

In performing this invention the inventor proposes to construct a frame and 
standards, within which an interior frame is set in slotted guides, so as to be 
capable of rising and falling by the action of a treadle and counter-weights; 
this frame contains a driving shaft, on which a fast and loose pulley are placed 
to receive an endless strap, and a rigger is keyed to the shaft, on which a 
crossed band or gut is placed, in order to give rotary motion to a shaft in the 
upper part of the frame. To this shaft a cutting tool is applied and fixed, after 
the manner of arranging « drill in a lathe. The cutter is formed of the requi- 
site size and taper of the dovetail to be cut, and has two or more curved knife 
edges on its suriace; the wood to be dovetailed is placed and held on a bed- 
plate or rest under the tool, and the treadle being gradually preased by the foot, 
the rotating cutter is brought down to the wood, and quickly removes the space 
to form the dovetail. The treadle being released the inner frame rises by the 
action of the counter-weizhis, and the tool re-passes through the space cut 
out; the wood is then shifted, by means of an adjusting hand lever, to the 
requisite distance for the next dovetail, which is easily done by aid of an 
index or scale on the rest plate and a pointer.— Not proceeded with. 

1673. N. DE BECKER, Gloucester-road, Hereford-square, Old Brompton, 
“* Umbrellas and paraso!s.”— Dated 22nd June, 1865. 

The First part of this invention consists in constructing umbrellas and 
parasols in such manner that the sticks do not require to be mutilated or cut; 
also in giving the handles of the sticks, when desirable, such a curve that the 
umbrella can, when shut, be suspended on the arm, and the arm be firmly 
grasped by the handle, leaving the hands of the person carrying the umbrella 
perfectly free. But for a combined walking stick and umbrella the patentee 
prefers to make a smail dent in the stick, for a purpose hereinafter described. 
The Second part of the invention consists in fitting to the umbrella and parasol 
sticks a thin tube, made of brass or other suitable metal. Upon this tube rests 
the whole frame of the umbrella or parasol. The Third part of the invention 
consists in making the stretches of umbrellas and parasols much shorter, in 
proportion to the ribs, than in umbrellas hitherto made. The Fourth part of 
the invention consists in the application of a novel ornamental shield or ring, 
which the patentee names the “* Alexandra shield,” for the purpose of keeping 
the umbrella or parasol closed. 

1674. E, K. DUTTON, Sale, Cheshire, “ Apparatus for measuring and indicating 
the flow of liquids.” —Dated 22nd June, 1865. 

This invention consists in a novel combination, construction, and arrange- 
ment of mechanism which may be used as a tap for the purpose of measuring 
the flow of liquids. The p!ug of this tap has a passage or thoroughfare so con- 
structed within it that when one half or other portion of a turn is given to the 
plug by means of a handle to which it is attached, the liquid shall flow from 

















or about the proportions following, for imitating ivory, that is to say, about five 
parts by weight of China clay, two parts by weight of precipitated chalk, one part 
by weight of white lead,and two parts by weight of gelatine. The gelatine is 
first dissolved in boiling water and brought to the thickness of syrup; it is then 
mixed with the other substances, and the whole brought to such a consistency 
that it can be moulded to any shape or form desired. Forthe composition to be 
employed in the manufacture of imitation wood the inventors substitute for the 
gelatine common glue, and add to the compound about four parts by weight of 
ground sawdust of such wood as they intend to imitate, and also acertain quantity 
of colouring matter, in order to more perfectly imitate the natural woods. The 
articles after manufacture are coated with varnish to preserve them from the 
effects of the weather and other deleterious agencies.— Not proceeded with. 

1683. L. WuHiT#, Paisley, “ Clay tobacco pipes.” —Dated 23rd June, 1865. 

This invention has for its object the forming of clay tobacco pipes in an 
improved manner, and so as to prevent the noxious oils or juices from reaching 
the mouth of the user. One improvement consists in making a portion of the 
tubular part of the pipe near the bowl of a larger bore than the terminal part 
thereof, which is put into the mouth by placing an enlarged core within the 
pipe when it is moulded, such core being made of any light combustible sub- 
stance, such as wood or paper, which becomes burnt to ashes when the pipe is 
fired, and can be afterwards easily blown out. The smal! bore in the terminal 
part is, by preference, made to enter the upper part of the enlarged bore, so 
that the noxious oils or juices may be retained in the lower part of the enlarged 
bore. A secord improvement consists in moulding the bowl of the pipe with 
a diaphragm in the bottom, through which diaphragm a number of small 
perforations are made, by preference in a cirele, and leading to the enlarged 
tubular part.— Not proceeded with. 

1685. W. Lusty, Birmingham, “ Machinery for the manufacture of needics.”— 
Dated 23rd June, 1865. 

This invention cannot be described without reference to the drawings — Not 
proceeded with. 

1686. EF. FINCH, Chepatowr, “ Apparatus for the manufacture of rivets, bolts, 
spikes, &c.”— Dated 23rd June, 18.5. 

The First of these improvements consists in combining together machinery 
or apparatus in the following manner :—On one side of a cast iron standard a 
slide is arranged, working up and down vertically, and on the upper end of this 
is a cutter which works in conjunction with an upper cutter fixed to the 
standard, so that the two blades together form shears for cutting off lengths of 
metal to be formed into rivets or similar articles. On the opposite side of the 
tame standard 's a heading apparatus, composed of a slide working to and from 
a die fixed to the standard, and having a recess formed in it of the shape of the 
head required—say for a rivet; the slide is fitted in a suitable guide on the 
standard, and is worked by ece°ntrics on the main shaft of the machine; on 
these eccentrics are two straps formin: part of eccentric rods, which, at their 
further ends, are connected with trunnions formed on the slide. There is also 
on the main axis another eccentric (besides the two above mentioned of the 
heading apparatus), and this, by means of a lever centred in the middle, actus 
ates the lower jaw of the shears already described. When large rivets, bolts, or 
spikes are to be made the patentee heats the rods of iron from which they are 
to be made in any suitable furnace, and feeds them up to the shears whic’ are 
to cut them into lengths by two feed rollers, which are so actuated that they 
tend to draw the rod out of the furnace. These rollers feed the heated red 
forward until its end rests against an adjustable stop; the lower jaw of the 
shears then rises and cuts off a length, at the same time pushing up the end of 
the rod, and causing it to rest against the upper shear blade, which then acts as 
a stop for it; as the lower jaw again descends it comes against a lever, and eo 
moves a guide, through which the end of the heated rod is passed after it leaves 
the feed rollers; this guide when moved draws the rod down clear of the upper 
cutter, and then the feed rollers again throw it forward up to the stop, as 
before, the lower cutter again comes up, cuts off another length, and se the work 
goeson. The motion is given to the feed rollers by means of a pulley fixed on 
the axis of one of them, and so arranged that In one direction it can torn freely 
without the feed rollers, while when revolving in the other di tion it takes the 
feed roller with it. Around the pulley a cord is passed, and iv has a weight at 
each end, one a light and the other a heavy weight, enough to turn the feed 
rollers and move forward the heated rod. The cord has a lever attached to it, 
and cach time the lower jaw of the shears rises this lever is alsolifted and with 
it the heavy weight ; the light weight then comes into action, and takes up the 
slack of the cord caused by the heavy weight rising. When the shear jaw 
returns the weight is left up until the time comes for again feeding forward the 
bar, when its guide clears it from the upper cutter, and immediately the feed 
rollers carry ‘t forward. The lengths thus cut off from the heated rod are im- 
mediately carried (by a boy, or otherwise) to the heading apparatus. The slide 
of the heading apparatus is formed with a cylindrical hole bored through it 
longitudinally, and the fore end of this hole is closed by a screw bushing, 
through which is a hole corresponding in diameter with the rivet rod which fs 
being worked, The short lengths cut off from the rod by the shears are imme- 
diately pat into the hole in the screw bushing, aud a plunger within the bush- 
ing acts as a stop and prevents the length of rivet rod entering beyond a certain 
distance, so that the next time the slide moves up the portion of the length of 
rod remaining out of the hole in the screw bushing is forced up against the 
upper die, and so a head is formed. The plunger or stop within the bushing is 
supported at the back by an adjusting screw, by means of which its end can be 
set at any desired distance from the face of the screw bushing, to allow any 
required length of stem to the rivet. At the return stroke of the slide a projec- 
tion on the piece which carries the plunger is retainet by a catch, so that the 
plunger is held still while the slide recedes, and the plunger is thus caused to 
expel the finished rivet from the hole in the bushing of the slide As the slide 

i to travel back the catch is lifted and the plufiger returns, to allow of 














the cask or reservoir to which such tap is connected through the the Fs e 
into a receiver of a certain given capacity, the air contained in such receiver 
when filling with liquid being expelled up a tube into a hollow air chamber 
usually of larger dimensions than the liquid receiver. When the receiver is 
full the liquid is forced up the air tube, or through a tube hereafter mentioned, 
and continues rising in the air chamber until an equilibrium or balance of 
pressure is obtained between the air and liquid, at which time the handle 
actuating the plug receives another half turn which closes the inlet thorough- 
fare, and allows the measured quantity of liquid to escape from the receiver 
through the tap or valve which, having been reversed, forms the outlet passage. 
The liquid in the chamber is held in suspension during the time the receiver is 
discharging itself, but when refilling it is conducted by a tube into the inlet 
thoroughfare, which thus allows a constant equilibrium to be maintained 
between the air and liquid. Each revolution of the plug causes the receiver to 
be once filled and discharged ; or the plug may be arranged to reciprocate as in 
ordinary taps having the same effect, the number of such revolutions or 
reciprocations being ascertained by an ordinary indicating apparatus attached 
to a shait or rod extending from the plug, or connected therewith. 

1675. J. M. ABRAMS, Moorgate-street, London, ** Apparatus for the reception of 

coin.”— Dated tind June, 1865. 

This improved apparatus is applicable for the reception of fares of passengers 
in omnibuses and other public conveyances, and of cash in theatres, shops, 
and other public or private establishments. It is constructed with a view to 
prevent fraud or robbery on the part of conductors or other persons employed. 
The apparatus consists of a receptacle divided into two compartments, an 
upper and a lower compartment, by a sliding or movable partition, fitted with 
or acted on hy a spring. The upper compartment has one or more openings at 
its upper part to admit coin, and it is fitted or formed with an inclined plane 
leading in a direction from such openings to the sliding partition. The par- 
tition is opened or drawn outward from outside the receptacle, but it is so 
arranged that it can only be opened to a very slight extent, that is to say, to 
form a very narrow opening or passage sufficient to allow a coin to pass from 
the upper to the lower compartment; it may be formed of glass, or trans- 
parent material, to allow inspection of its contents. The lower compartment, 
which is preferably a drawer, is fastened by a lock, the key of which is retained 
by the proprietor of the money, or the officer appointed to take charge of it, 
When acoin is inserted through the opening it will slide down the inclined 
plane to the bettom thereof, and when the partition is opened the coin will 
drop into the lower compartment, wherefrom it cannot be removed until the 
latter be unlocked.— Not proceeded with, — 

1681. C. RAVELLI, Bedford-square, London, “ Turntables."—Dated 23rd June, 
1865, 

This invention consists in constructing turntables, annular and otherwise, as 
hereafter described. The turntable is furnished on its under face with wheels 
which run upon annular rails. In the central opening of the turntable the 
inventor places cylinders or drums which bear against its inner periphery, and 
while supporting it assist its motion. The inner periphery of the turntable is 
toothed, and is geared into by toothed cylinders or wheels worked by an 
endless chain or chains passing round another cylinder or wheel in the centre 
of the platform. ‘This last-named cylinder is furuished with, say, four lever 
arms, by which it may be turned by attendants to continue the circular 
motion of the table, produced, as about to be explained, by the arrival of the 
engine thereon. The turntable is intended chiefly for made-up trains, or for 
several carriages, though it may be used for a single carriage or engine. The 
engine on arriving runs from the ordinary rails on to the turntable, and when 
it has travelled far enough thereon to produce a circular motion of the turntable 
it strikes against a buffer on the table, and by the jerk produced, moderated by 
the engine driver, the turntable is put in motion; the impu!se thus given is 
continued by the attendants moving the arms connected to the central 
cylinder. The tender and carriages following the engine leave the ordinary 
rails and run upon the turntable. As soon as the engine comes opposite the 
line upon which the train is intended to run a catch similar to those ordinarily 
used in turntables stops the motion of the turntable. Then a lengthening 
chain, added to the ordinary chain by which the first carriage is connected to 
the tender, will, by being unfastened by hand, allow the engine and tender to 
run upon the line required; the turntable is again put in motion, and the 
engine, by travelling on the new line, continues the turning of the table, so 
that the table receives carriages from one line of rails and at the same time 
delivers them on to another line. He constructs upright flanges or curbs on 
the turntable to guide the wheels of the engine.—Not proceeded with. 

1682. M. D. ROTHENSALL and S. GRADENWITZ, Church-row, Houndsditch, 

London, “ Compositions in imitation of ivory and woods, to be employed in 

the manufacture of umbrella tips, umbrella and walking stick handles, &c.”— 
Dated 23rd June, 1865. 

In performing this invention the inventors take the following ingredients in 
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another length being inserted. 

1687. H. S. SNELL, Chancery-lane, and F. E. THOMAS, Liverpool-road, Islington, 
* Ay us used in supplying gas to burners.” —Dated 22nd June, 1865. 

In carrying out this invention the inventors apply a movable partition or 
diaphragm to each burner, in such manner that the pressure of the gas when 
the burner 1s being used acts on the diaphragm or movable partition, and so 
keeps open the passage in the cock or tap which is employed for regulating and 
for shutting off the supply of gas to each burner; but when the supply of gas 
from the main is shut off, and the gas ceases to press on the diaphragm or 
movable partition, the partition or diaphragm, in consequence of its being no 
longer resisted by the pressure of the gas, allows the plug or valve of the cock 
or tap to close, and to remain closed till again opened by the person about to 
light the gas at the burner.— Not proceeded with. 

1689. R. EASTMAN, Jslington, “ Castors.” —Dated 24th June, 1865. 

In forming a castor according to this invention the patentee uses a ball of a 
true spherical form, and causes it to revolve or roll loose in a frame of any suit- 
able construction, and inside this frame he fixes at the top part a convex, ¢n- 
cave, or flat segment of metal, or other suitable material, the said ball or sphere 
revolving in contact with it, by which the least possible amount ©° friction 
takes place, the bearing or point of contact being immediately over the centre, 
and the smallest portion of contact between the two surfaces occurring at the 
same time, thus dispensing with the leverage and ordinary rim or edge of the 
wheel castor, so very objectionable on account of their friction and breakage. 
1692. G. TURTON, Sheffield, *‘ Improvements in floating docks."—Dated 24th 

June, 1865. 

This invention consists in the employment of a series of air or float cases 
built and arranged separately or in loose portions, and running along the upper 
part of the sides of the dock from stem to stern ; also in fitting hinged gates or 
a caisson to close the dock, and in the general arrangement and construction of 
floating docks (all as described with reference to the drawings) whereby the 
dock can be propelled or sailed at an equal speed to any ordinary vessel.— Vot 
proceeded with, 

1694. F. G. DAVID, Fetter-lane, London,“ Composition for the manufacture of 
printers’ rollers.” — Dated 24th June, 1365 F 

This composition or paste is made of about 33 per cent. by weight of glue, 
20 per cent of honey, 24 per cent. of syrup of glucose, and 20 per cent. of 
kneaded glucose, but these relative proportions vary according to the season 
in which the rollers are made. The glue is soaked by immersion in cold water 
until it becomes supple. This being done the patentee causes it to melt in a 
sand bath until it is reduced to a homogeneous state ; he then pours the honey 
and the glucose into it, and agitates the whole until the paste has become 
liquid and free from lumps. He passes the mixture through a sieve, and it is 
then run into the moulds in the ordinary manner. As the heat in summer 
tends to dilate the paste, he reduces the quantity of syrup and honey one-third, 
and even more if the heat be great. 

1697. W. CLARK, Chancery-lane, London, “ Means and apparatus for consuming 
smoke.” —A communication, — Dated 24th June, 1»65. 

This invention consists in the complete and continuons interception of the 
smoke before it escapes from the chimney to effect its purification and transfor- 
mation by di ing and eliminating the incombustible gases, the combustible 
gases being returned in a continuous manner under the fire, where they are 
burnt, and aid in the production of heat. The invention cannot be desenbed in 
detail without reference to the drawings.— Not proceeded with. 

1704. S. 8. BATESON, Bolton-street, Mayfair, London,” Croquet mallets.” — Dated 
26th June, 1865. 

According to this invention the inventor proposes to apply a stout cap of 
leather, gutta-percha, india-rubber, felt, or other suitable mats rial, over one or 
both ends or faces of the striking part of the mallet, so that the jar or eoneus- 
sion of wood against wood is obviated, and hence the liability to split the mallet 
head or the croquet ball is avoided. The leather facing answers the same pur- 
pose as the “ tip” to a billiard cue.—Not proceeded with, 

1706. J. MgpuuRST, Rotherhithe, Surrey, ** Portable punching apparatus,” — 
Dated 26th June, 1865. , 

This apparatus consists of a solid forging or block with two jaws, one carrying 
the bed die and the other being formed to receive a slide in which the punch is 
fixed, and the slide is so arranged in the jaw as to be able to move truly with 
the punch to and from the bed die. At the upper end opposite to the pune ha 
pin or axis is carried, and on it is also fixed a roller having teeth onits periphery. 
The pin or axis is placed out of the centre of the roller a distance equal to half 
the stroke which it is desired to giveto the punch. Immediately over or beyond 
this roller on the end of the slide isa pin or axis passing through the forging or 
block, and capable of turning therein. On this axis, or forming a part thereof, 
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is another roller much smaller than the first, and also with teeth on its 
periplery. The tecth of the two rollers gear together, so that when the staaller 
js rotated by a ratchet or other handle mounted on its axis, the lirger roller is 
also turned, and as the pin or ax's which connects it with the slide is eccentric, 
a slow motion is given to the slide; amt on the descent of the punch a metal 
plate niay be perforated, lu order tthe larger rolier wiih its slide may ne 
fall so as to carry the teeth out of gear when there is no work between the 
jaws, the larger roller has on it on each side a concentric boss, and these bosses 
rest upon ledges forming together a forked wedge, which embraces the largest 
roller ; it fs passed through the forging or block and suitably secured.—Not pro- 
ceeded with, 










Tue Late Mr. NicHoLas Woop.—We extract the following from 
the Hexham Courant ; we have no doubt it will be read with interest 
by every member of the profession :—Mr. Nicholas Wood, of 
Hetton-hall, in the county of Durham, died on the 19th ult., in 
the 71st year of his age. His name, so familiar to every north 
countryman, will be known more or less wherever civilisation 
extends, as having been foremost in promoting some of the great 
improvements which so signally mark the 19th century, and 
wherever the early history of the Stephensons and of the locomo- 
tive is known there also is known the name of Nicholas Wood. 
His important duties asa colliery-viewer did not prevent him from 
pursuing many interesting subjects of research, and of these he 
freely communicated the results to the public, first in the pages of 
local magazines, and afterwards in his well-known work on the 
locomotive engine. He was the early patron and employer, and 
afterwards the valued friend, of George Stephenson, with whom 
and his distinguished son he was on terms of great intimacy as 
long as they lived. Mr. Wood took an active part in the establish- 
ment of the North of England Institute of Mining Engineers in 
September, 1852, and continued in the honorary presidency of that 
society to the time of his death. He was connected with many 
other learned institutions, being a Fellow of the Royal Society, as 
also of the Geological Society of London, and a member of the 
Institution of Civil Engineers. He has, moreover, the merit of 
being the first English writer of note on the important subject of 
railway travelling. To have been one of the pioneers of this 
gigantic march of human progress is an honour of which the 
relatives and friends and fellow-countrymen of Mr. Wood may 
well be proud, and especially when it is considered how long he 
lived not only to witness the extraordinary progress of one of the 
greatest improvements the world has ever known, but to take a 
most active part in the execution of such works. In 1824 it was 
a subject of discussion in Newcastle whether a canal or railway 
from that town to Carlisle would best suit the requirements of 
trade, and the opinions of even well-informed and scientific men 
were by no means decided. A brief intimation that railways 
would become an important means of conveying passengers had 
been given in 1811 by Sir Charles Menteath, of Closeburn, but 
even up to 1824, when the Stockton and Darlington Railway was 
made, the value of this suggestion was far from having been 
practically realised. It was under those circumstances of 
divided opinion that Mr. Wood offered for public perusal 
the result of a great number of experiments he had tried on 
a working scale, his object being to illustrate the acknowledged 
importance of railroad conveyance, and to meet the intense anxiety 
existing in the public mind. This anxiety was not specially 
directed to railways—it had reference to the relative value of 
canals and railroads, and this indicates the position of the subject 
when Mr. Wood came forward to offer information on the matter. 
In attempting to supply the want there then was of practical 
information, Mr. Wood professed to give only the result of such 
factsas hadcome under his own knowledge, and of experiments made 
with the express view of obtaining the requisite information. 
“The path,” he truly observed ‘in his preface, “‘ was almost an 
unbeaten one, and little except general observations had been 
published.” The greatest care was used by Mr. Wood in his 
numerous experiments, and many minute details were embodied 
in his work, which was entitled ‘‘A Practical Treatise on Rail- 
roads and Interior Communication in General,” and was first 
published in April, 1825. It was followed in 1831 and 1838 by 
greatly enlarged and improved editions. In the preface to the 
third edition we find a full explanation of that which constitutes 
the great merit of Mr. Wood's first efforts. Railways, he states, 
were when the first edition appeared ‘quite in a state of infancy.” 
They had been almost exclusively confined to private purposes, for 
the conveyance of coal, lead, iron, Ke. And he adds, that, 
though their utility for such works was never questioned, *‘it yet 
remained to be proved how far they were applicable and 
useful as an independent and distinct mechanical process 
for the purposes of general traffic.” To those of our own 
day whose recollection does not extend so far as forty years 
ago it is scarcely possible to convey an accurate idea of 
the value of such researches as Mr. Wood was then engaged 
in, nor of the friendly aid which he rendered to the great 
engineer who was employed in a comparatively humble capacity 
under, or let us rather say with, him at Killingworth. That 
George Stephenson took an active part in the various experiments 
does in no way take away from the merit of him who authorised 
and found the means for extensive and expensive trials with 
engines, inclined planes, and other modes of moving heavy goods, 
and committed to writing and gave to the public the result of 
their united labours. True it is that in 1825 it was thought even 
by Mr. Wood a visionary hope that a speed of 12, 16, 18, or 
2) miles an hour could be accomplished. Equally true that in 
1838 Mr. Wood acknowledged with some surprise that on the 
Liverpool Railway an average rate of 15 miles was kept up with 
the greatest ease, and on an extraordinary occasion nearly double 
that rate, or 30 miles in one hour, had been attained. It is by 
such admissions that we perceive the slow degrees by which a 
knowledge of practical results is advanced. Our present object, 
however, is not to relate the history of railway progress, but to 
notice the first and early efforts of the calm and patient in- 
vestigator who paved the way for the illustrious Stephensons, 
and prepared the public mind to listen to and sanction innova- 
tions in travelling such as are without parallel in the history 
of the world. In fact, if we except the invention of printing, 
jt may be said that the discoveries of the application of steam 
ower and its subsequent application to travelling may stand 
perth as two of the grandest achievements of practical science. 
Let us then beg the attention of our readers to the character 
of Mr. Wood’s experiments, and of the first published work 
in this country on locomotive travelling. ‘It would be too 
much,” he modestly observed, “‘for me to assume that I 
have supplied all the information of which the subject is 
susceptible ; on the contrary, I wish it to be understood that 
what is herein contained must be considered only as an approxima- 
tion,” After giving a general account of various modes of internal 
travelling and of their successive transitions into then existing 
modes, he described the first introduction of railroads (the name 
wf “railway” had not then obtained)—the gradual improvement 
from wooden to cast and malleable iron rails. He confined his 
experiments on rails to such as were then actually in use, and 
described the form and construction of such carriages as were 
then employed, and which we may here observe were almost 
entirely wagons for conveying coal. | The various rates of inclina- 
tion of lines of railway were specialiy experimented upon, and 
numerous tables were given of the results both as regards self- 
acting and other inclined planes, and the work of the few and 
very imperfect locomotive engines then known. Experiments 
were made on the strength of cast and malleable iron with a view 
to ascertain the proper strength of rails, and many trials were 
made to ascertain the friction or resistance of carriages when 
moving on rails. The long and active and useful life of Nicholas 
Wood affords materials upon which an extended memoir might be 
based, and without further entering upon details we may venture 
to express a conviction that the memory of this able mining 
gugineer will hold an honoured place in the annals of this country, 
and especially so in the north of England, where he was so well 
known and so justly respected, 
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QuARTER Day in Birmincuam: Probible Demand for a Rise in 
Wages by North Staffordshire Puddlers: Reasons for the Re- 
quest : Its Effect upon South Staffordshire —Bvstxess aT QUARTER 
Day: Dull—Coau: Brisk Trade: Advance of Wages in North 
Staffordshire—Tue TIN PLATE TRADE: Quarterly Meeting and 
Advance of Prices—THE HarpWaRe TRADES: Healthy : Towns 
and Branches Specified —BIRMINGHAM AND THE ATLANTIC CABLE. 


YesterDay (Thursday) was Birmingham quarter-day ; and, as is 
usual the attendance was both more influential and also more 
numerous than it was in Wolverhampton on the day before, 
though at the latter place there was a very large gathering. 
Almost the only topic discussed was the probability of the 
North Staffordshire masters being required to concede an advance 
of wages to their workpeople. As will be seen below they gave 
their colliers a rise at the close of last week. This concession has 
encouraged the hope previously entertained by the puddlers and 
millmen that the time has come for them also to seek arise. In 
consequence, it has become known that the men purpose giving 


notice to-morrow (Saturday) night for a rise of Is. a ton. This 
course they are pursuing altogether irrespective of any declare:| | 


advance in the price of iron ; for at their last meeting the masters 
announced that the state of the demand was not such as to justify 
any alteration in the North Staffordshire list. Lately, however, 
the demand has so far improved as to justify the masters there in 
refusing further orders at under five shillings a ton rise upon the 
rates previously current, which rates were a further five shillings 

a total of ten shillings—under the “‘ list” pricesg And the North 
Staffordshire list for bars delivered in Liverpool is £1 underthe South 
Staffordshire list iron there. The men, it is understood, justify the 
course they are about to pursue by pleading an increase in the price of 
iron. In one respect there has been an increase ; but it has not been 
an increase from the point at which their wages were fixed in pro- 
portion to the price of iron. The masters are, therefore, about to 
experience the customary return for not reducing men’s wages 
when they had themselves to reduce the price of their iron 10s. a 
ton. Whether or not the masters will give the advance remains 
to be seen. If they should, and, as a consequence, declare an ad- 
vance in the price of iron, the men will have to abide by the 
result. In the event of an advance driving orders from the dis- 
trict, the men will not have gained much by their motion. It is 
just possible that the North Staffordshire firms may be able, if 
their trade should keep brisk, to give 10s. 6d. a ton for puddling, 
with South Staffordshire ** list” prices at £8 10s. at the works for 
bars ; but we are not competent to decide the question. 

There is, however, more room for discussion upon it than there 
is for discussion upon the ability of the masters in South Stafford- 
shire to give an advance in wages without putting up prices. The 
North Staffordshire masters are engaged in an almost virgin dis- 
trict, whilst the South Staffordshire masters are trading in a dis- 
trict nearly emptied of its minerals. Further, they are nearer to 
the seaboard by quite 5s. a ton than are the South Staffordshire 
masters. The North Staffordshire makers are not getting so high 
»rices for their iron as are those of South Staffordshire for theirs, 
but, as arule, the iron, comparing its quality with the bulk of 
that turned out in South Staffordshire, is such as to make the 
trade of the ironmaster in North Staffordshire more profitable 
than that of his fellow in the southern division of the same 
county. Hence the trade in the south are looking upon what is 
taking place in the north somewhat seriously ; for whilst the 
different conditions of the trade in two districts would justify a 
different course to be pursued in each respectively in relation to 


other. It would be only affectation to suppose that if the men in 
the north should obtain a rise those in the south would not ask for 
a similar advance. <A contest with the men at this time would be 
very inconvenient, at the same time an advance in prices would be 
equally undesirable. 

The unsettled state of things in this respect, coupled with the high 
price of money and a less active demand from America, has occa- 
sioned the quarterly meetings to be less productive of business in 
finished iron than is customary at quarter-day. The trade is 
decidedly less active in both divisions of the country than it was 
before Christmas. 

Unusually little was doing in pigs considering that it was 
quarter-day, but this arises from the reason expressed in our 
last, namely, that extensive sales have previously been effected. 

There is a brisk demand for coal, both on account of the forges 
and also for domestic purposes. This remark applies to both parts 
of the county. The coal trade of North Staffordshire held their 
quarterly meeting on yesterday (Thursday) week, and it was then 
decided to raise the scale of wages of coal and ironstone miners 
from 3s. 6d. to 3s. 9d. a-day. It is now expected that the strike 
at Mr. Williams’ colliery at Tunstall will be brought to a close. 

The quarterly meeting of the tin-plate trade was held in 
Gloucester on the Wednesday of last week, when the principal 
members of the trade were either present or représented. The 
tone of the meeting was very cheerful, owing, no doubt, to the 
present very prosperous condition of the markets at home and 
also in America. Prices were advanced 2s. a box, making 
“Charcoal I.C.” 33s. per box delivered in Liverpool. Even few 
sales are expected to take place at this advance, for it is the 
general opinion of the trade that a still further rise will be made 
at an rie date, and they are, therefore, unwilling to accept more 
orders than are absolutely necessary. 

Speaking generally, we may report that the hardware trades of 
the West Midlands are in a very satisfactory condition. The 
foreign demand is steadily increasing, and the probabilities are 
that we shall do a good business throughout the spring with the 
North of Europe, Mexico, and the Mediterranean. In Birmingham, 
now that manufacturers are again fairly afloat, a moderate amount 
of animation exists in all the principal branches. The edge-tool 
makers are well engaged; activity rules at the hollow-ware 
foundries; and the metal rollers are well off for orders. The non- 
settlement of the Chilian difficulty has the effect of still causing 
the brass foundries to be in only partial operation ; but Mr. John 
Bright, in reply to a memorial which has been forwarded to him 
for presentation to Lord Clarendon by the Brassmasters’ Associa- 
tion, has intimated that the proposal of the English Government, 
in conjunction with that of the French, to use its good offices in 
the dispute has been met in a conciliatory spirit at Madrid, and the 
terms were considered equally honourable to the contending parties. 
They were agreed to there without hesitation, were sent out in 
the last mail to Chili, and, if met there in a ~ ia? spirit—of 
which, by the way, sanguine hopes are entertained—there will 
be an end to the quarrel. In Wolverhampton the tin plate 
workers and the japanners are well engaged, and the lock 
trade is in a prosperous condition. In the miscellaneous 
branches there is little or no cause for complaint. At Bilston the 
ironfounders are especially busy ; and a brisk trade is being done 
in the blank tray, tin-plate, and japan works of that town. The 
lock trade of Willenhall is rather quiet, but, as a rule, there is 
full employment for the men. Mr. J. Walton, of this place, has 
just taken out a patent for a new design for lock and latch bolts. 
At Wednesbury and Darlaston trade is in an active state, parti- 
cularly the tube makers engaged in the marine departments. The 
railway axle works are also the scenes of much activity ; and the 
nut, bolt, and screw makers are | well off for orders. At 
Dudley the tronfounders are busy, and the anchor works there, 
and likewise at West Bromwich, Stourbridge, and Tipton, are 
fully employed upon extensive contracts. At West Bromwich, 
too, the chain and cable makers are working hard. The newly- 
developed business districts around Walsall are affording work to 
a large number of operatives; and at the town itself business is in 
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Mr. James Horsfall has just received the order from the company to 
supply the homogeneous wire for the second line of telegraph 
which it is intended shall be laid between England and America, 
for it is thought that one medium of communication between tiie 
two continents will be totally inadequate to the requirements for 
its services. The cable already partly laid will be picked up and 
completed. It is thought that the conducting copper wire will 
also again be made in Birmingham, and the hempen covering of 
the cable will be supplied by Messrs. J. and E. Wright, of Garri- 
son-lane, in that town, who supplied it last year. The manufac- 
ture of the new cable is to be completed during the ensuing 
summer, 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THE IRON TRADE: Slight Improvement: Advance of 2s. 6d. to 5a. in 
some in instances: T'he American Import Tariff: The French Iron 
Trade: Pig Iron Firm — Tue Tin Pirate Trave: Remarkable 
Activity: Prices going up—THE STEAM AND House Coa. TRADES 

QUARTERLY MEETING OF TIN PLATE MAKERS: Advance of 2s. 
per Box determined upon—StorPaGE OF THE MACHEN COLLIERY 
WorkS—TRADE OF THE SOUTH WALES Ports—THE PROPOSED 
GREAT WESTERN AND MIDLAND JUNCTION RAILWAY—VISIT OF 
ENGINEERS TO SYDNEY—OPENING OF THE FIRST SECTION OF THE 
MANCHESTER AND MILForD LiInE—TuE GETHIN-INQUEST. 





Ir anything there is a slight improvement to note in the iron 
trade of Wales. The mills and furnaces are fully employed, and 
the prospects of the new year are so cheering that there is every 
probability of the works being in a state of activity for a long time 
to come. Notwithstanding that the settlements of the old quarter 
are not yet cleared up, there is a certain degree of increased brisk- 
ness, and in some instances makers have asked and received an 
advance of from 2s. 6d. to 5s. per ton. The increase of the rate of 
discount to 8 per cent. was not generally expected, still it has not 
affected the trade of this district to any perceivable extent. The 
late advices received from New York go tostrengthen the anticipa- 
tions which have for a few weeks past been indulged in by some 
parties that the American Government will raise the import duties 
on foreign manufactured iron, and the agents from the States are 
delivering their specifications very freely with the stipulation of im- 
mediate execution, their object being to avoid the payment of the 
higher import rates. The demand from the Continental and other 
foreign markets is good, and the Indian requirements are about an 
average. The fact that the French iron masters are advancing 
their prices will tend greatly to decrease foreign competition. For 
Welsh bars there is an improved home demand. Although at the 
preliminary meeting of iron masters the old price list was accepted 
for the present quarter, there is a strong belief that an increase in 
price will shortly take place infall descriptions. Pig-iron rules firm, 
and as most of the make is sold for some time to come, sellers 
show no inclination to enter into fresh contracts unless at an 
advance. 

The tin-plate trade is remarkably active, and although a rise of 
2s. per box was decided on at the quarterly meeting, yet many 
makers refuse to accept orders under an advance of 33. per box 
for I.C. charcoals, — other qualities in proportion. 

The steam coal collieries are in pretty active work, and the trade 
is generally good. Proprietors’ books are tolerably well filled with 
orders, and a number of vessels are at the ports waiting for carzoes, 
The stocks at the foreign markets are not heavy, and the advices 
received are on the whole favourable. The trade with the metro- 


wages, it has hitherto been usual for both to be regulated by the | polis and Midland Counties is of an encouraging character, and 


should the Great Western be induced to lay down a narrow gauge 


to London it will prove of immense benefit to the Welsh coal trade. 
The house coal trade cannot be reported so active as it was, the 
mild weather keeping down the demand to such an extent that 
some of the collieries are doing comparatively little. The weather 
for the last two or three days has, however, tended to give a slight 
impulse to the demand. 

he quarterly meeting of the tin plate trade has been held at 
Gloucester, Mr. Woodruffe in the chair. Upwards of twenty 
members were either present or were represented, and some of the 
large Liverpool buyers also attended. An exceedingly cheerful 
tone pervaded the meeting, and it appears that there is an ex- 
cellent demand for all descriptions of plates. It was resolved to 
advance prices 2s. per box. One of the large Liverpool buyers 
expressed his approval of the course taken, which he stated was 
more than justified by the increased requirements of consumers, 
the advance in the price of tin, and the increased cost of labour. 
Taking into consideration the future prospects of the trade, it is 
generally believed that but few makers will sell largely even at 
this advance, for a still further rise is confidently looked forward 
to before long. The American advices are decidedly favourable, and 
from the other foreign as well as the home markets there is a brisk 
inquiry. The members, as usual, dined together after the meeting, 
which was one of the most successful ever held. 

The Machen Colliery Works are closed, and the engines, pumps, 
&e., have been taken up preparatory to being sold by auction. As 
stated in a previous report the cause of the closing of the works 
was the refusal of Lord Tredegar to grant a site for the sinking of 
an additional shaft so as to enable the proprietors to work the 
coal at a less cost and obtain some return for the large capital they 
have invested. 

The returns of the coal and iron shipments from the South 
Wales ports for the month of December have just appeared. The 
following are the details :— 

EXPORTS OF COAL. 


December, 1865. December, 1864. 
T 


Cardiff os oe oe oo oo EPRS2L 2s os oe oe oe 133,560 
Newport 2 oo co co cc BO,1GB .. oe co co ov 7,393 
Swansea... «2 «os o¢ ee B7,197 oe oe oe os os 52,220 


Lianelly «2 co co ce eco CBBi we ce ce ce ce 8,254 
SHIPMENTS COASTWISE. 


December, 1865. December, 1364 
Tons. Tons. 
Cardiff? .. oe oo co o6  SOATZ oo oe co co co 61,130 
Newport oo so so ce se G00BD oe cc ce cc cc 46,518 
Swansen oo oc co ce co ITGBL oe co co co cc 14,755 


Lianelly .. oo ©69SRO ce cc e» 12,019 


Cardiff also exported 8,613 tons iron and 6,851 tons patent fuel ; 
Newport 3,655 tons iron, and Swansea 9,307 tons patent fuel. The 
decrease in the coal exports at Cardiff and Swansea was attributable 
partly to the competition of the railways communicating with 
other parts, and partly to unfavourable weather. The facilities 
which now exist for sending iron to Liverpool and London by rail 
also caused a falling off in the exports of iron. 

Another important step has been taken within the last few days 
in reference to the proposed Great Western and Midland Junction 
Railway, which is intended to shorten the distance between the 
South Wales and Forest coal-fields and the metropolitan markets. 
As explained in a former report, the line is to cross the Severn at 
Sydney, and the point now under consideration is whether the 
river shall be bridged over by an opening or high-level structure. 
Mr. Ward’s scheme is for a high-level bridge, and Mr. Liddell pro- 
poses a low‘level. Mr. Owen and Mr. Lane, on the part of the 
Great Western, and Mr. Crossley, on behalf of the Midland, have 
visited Sydney in order to report to their tive boards on the 
two projects, and their recommendations will be known in a few 
days. It is denied that there is any idea of abandoning the High- 
level and Severn Junction schemes, authorised last year, but, on 
the other hand, it is clear that should the Great Western and 





Midland companies decide on adopting the Sydney bridge, the 
carrying out of the other two would then be rendered A. ny 
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and, in fact, extremely difficult, looking at the matter in a financial 
point of view. ’ 

The first section of the Manchester and Milford Railway, ex- 
tending from Pencader Junction to Lampeter, has been opened for 
traffic. At Pencader a junction is formed with the Carmarthen 
and Cardigan, which connects the line with the Great Western at 
Carmarthen. The works on the section opened are of rather a 
heavy character, and there is a girder bridge of 78ft. span over the 
river Teifi. The ron section is being pushed forward with 
vigour, and when completed there will then be complete and un- 
broken narrow gauge communication from Pencader to Liverpool, 
Manchester, and the great manufacturing districts of the kingdom. 
From Pencader to Milford-Haven arrangements are now in pro- 
gress to either lay down a narrow fue on the existing broad 
gauge railways, or of constructing independent narrow gauge lines 
to Milford. 

The adjourned inquest on the bodies of those killed at the 
Gethin Colliery explosion was resumed on Tuesday, before Mr. 
Overton, coroner for the district, and the inquiry was proceeding 
when our parcel left. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


Tue GLascow Pia IRoN MARKET—LAUNCH OF THE BRITANNIA— 
EMIGRATION FROM THE CLYDE DURING THE Past YEAR—-LAUNCH 
BY Messrs. HEDDERWICH AND Co., OF GOVAN—TRAFFIC ON THE 
ScotcH RAILWAYS DURING THE Past YEAR—THE MALLEABLE 
IRON TRADE IN SCOTLAND : Frerease in Prices—Scotvcu PETROLIA, 
OR THE MANUFACTURE OF SHALE O1L—LAUNCH FROM THE AYR 
SHIPBUILDING YARD—THE QUANTITY OF WATER CONSUMED IN 
GLAsGow, 

NOTWITHSTANDING the advance on the bank rate of discount 

Scotch pig iron maintains its price, and at the same time a large 

business is being done. On the 4th inst. 65s. 9d. cash and 

66s. 14d. one month, were freely paid for warrants ; No. 1, G.M.B., 

65s. 3d. ; No. 3, 64s. Gd. ; Middlesbro’ warrants, 54s. Gd, to 55s. 

cash. On the 5th inst. No. 1, G.M.B., sold at 64s. Gd. ; No. 3, 

63s. 9d., from which date it has gradually increased until now it is 

being sold at, No. 1, G.M.B., 65s. 3d. ; No. 3, 64s. 6d ; Middlesbro’ 
warrants, 55s. 3d. 

Last week there was launched from the building yard of Messrs. 
Barclay, Curle, and Company, Glasgow, a paddle steamer, named 
the Britannia. Her engines are 15U-horse power, are made and 
will be put on board by the builders. The Britannia is the pro- 
perty of the Leith and Newcastle Steam Packet Company, and is 
to run between Leith and Newcastle. 

The total emigration from the Clyde for the year ending 31st 
December, 1865, is 15,277, which exceeds that of 1864 by 4,883. 
These emigrants have been despatched from the Clyde in forty- 
seven ships. Under the Passengers’ Act, the aggregate tonnage of 
which amount to 50,472 tons, and they were manned by crews 
which numbered 2,535 men. Of these twenty-four steamers have 
gone to the United States, with 10,038 passengers ; fourteen to 
Canada, with 2,582 ; three sailing ships to Queensland, with 1,510; 
six to New Zealand, with 930; and the remaining 217 in short 
ships to various parts of the world. 

Messrs. Hedderwich and Co., shipbuilders, Govan, launched 
last week a very tidy craft, named the Estrella. She is an iron 
ship of 550 tons builders’ measurement, and is the property of 
Doward, Dickson, and Co., Liverpool, classed A at Lloyds’, and 
twenty years at the Liverpool Registry. 

It is a gratifying fact to know that the amount of the traffic 
receipts on Scotch railways is steadily on the increase, as will 
be observed from the following tigures:—For the week ending 
Dec. 24th, 1865, the receipts on the Caledonian were £28,817, 
against £25,889 in the same week of the previous year; the Dee- 
side, for the week ending Dec. 23rd, 1805, £295, against £272 for 
the same week of the previous year ; the Forth and Clyde Junction, 
for the week ending Dec. 23rd, 1865, £267, against £256 for the 
same week of the previous year ; the Glasgow and South-Western, 
£10,627 for the week ending Dec. 30th, 1865, against £9,275 for the 
same week of the previous year ; the Great North of Scotland and 
branch, £2,777 for the week ending Dec. 23rd, 1865, against £2,391 
for the same week of the previous year; the Highland Railway, 
for the week ending Dec. 24th, 1865, £2,880, against £2,569 for 
the same week of the previous year; the North British Railway, 
£26,843 for the week ending Dec. 31st, 1865, against £24,168 for 
the same week of the previous year; the Scottish North-Eastern, 
for the week ending Dec. 23rd, 1865, £5,618, against £5,096 for 
the same week of the previous year. These increased receipts are 
for the same mileage of railway with two exceptions, viz., the 
Highland Railway has increased from 226 miles to 246 miles, and 
the North British has increased from 656} miles to 702} miles. 

Owing to thecontinued high price of pig iron, and the likelihood of 
its remaining so for some time to come, the makers of malleable iron 
are complaining for want of profit, so that in all probability we shall 
soon have an advance upon our present prices for all sorts of plate 
and bar iron. The smaller makers of bar iron, especially round 
bars for making rivets, have been in the habit of selling about 10s. 
per ton less then the large houses, but now they are demanding 
the same price as the larger makers, the ultimate effect will be to 
send the price of ship and boiler rivets up; at present it is 
influencing consumers to give large orders in anticipation of a rise. 
The manufacture of shale oil is threatening to become a mania in 
Scotland. Since the expiration of the monopoly secured by the 
patent of Mr. James Young, all sorts of people are rushing into 
the trade. Shopkeepers, agents, and all who can raise the 
necessary capital, or think they can do so, are leasing ground, 
sinking pits, erecting retorts, putting up refineries, or speculating 
in shale oil in some form or other. The Scotsman says :—‘‘ The 
traveller by the Bathgate Railway finds the lands on each side of 
that line, after passing Broxburn station till he reaches Bathgate, 
studded with shale oil works of various sizes and importance. 
The same may be observed as to the line running from Bathgate 
to Crofthead. Of these works, which are too numerous to mention 
in detail, some have upwards of 300 retorts at work, others so small a 
number as ten ; but the trade which is in full activity—the prices 
of refined shale oil being from 3s, 6d. to 3s. 8d. per gallon, as against 
2s. 6d. some short time ago—is being prosecuted with the greatest 
vigour, and we hear of one work of considerable size at which 500 
additional retorts will immediately be erected. Shale oil at pre- 
sent finds a very ready market, large quantities being exported to 
China to be used by steamers instead of coal. Experiments have 
also been made in the navies of most continental powers to test 
the relative value of shale oil as against coal in producing steam, 
greatly, we believe, in favour of the former; and we believe that 
our own Admiralty have given orders in the district for a ve 
large supply. The high price of the Boghead coal or Torbanchill 
mineral (a late quotation, we believe, gives 70s. per ton) even 
though 120 gallons of oil per ton can be manufactured from it, 
against so little as 35 gallons per ton from some shales at present 
wrought, gives those shales that can be abundantly and cheaply 
wrought a considerable advantage. We may mention, in passing, 
that at this quotation for Torbanehill mineral the lordship of the 
proprietor (Mr. Gillespie) is equivalent to 10s. per ton. 

The terms in which most of the shale fields have been let vary 
very much. Generally so much per gallon of crude oil is paid, 
and a sliding scale is adopted to suit a high or a low yield of oil ; 
it is best for all parties where a fixed rate per ton of shale has 
been adopted, there being then less temptation to leave the 
mineral unwrought where it may be thin or yield little oil. In 
connection with this subject we may mention that the extensive 
chemical works at Bathgate, so long famous for the manufacture 
of n or paraffin oil from the Boghead or Torbanehill mineral, 
under the patent of Mr. Young, together with that gentleman’s 
works at West Calder, have been purchased by Mr. Pender, M.P., 
at a _ which we hear variously stated from £200,000 to 
£240,000. 








Last week there was launched from the Ayr shipbuilding yard a 
very fine clipper schooner, of about 270 tons burthen, named the 
Maid of Mona. She is intended for the fruit trade, and is owned 
by John Moore, Esq., Douglas, Isle of Man. 

The quantity of water for domestic and other purposes sent into 
the city of Glasgow by the Corporation Waterworks during the 
last three months, was on an average 20,500,000 gallons per day 
from the Loch Katrine works, and 3,400,000 gallons from the 
Gorbals works—in all 23,900,000 gallons a day, being an increase 
of 500,000 gallons a day over the corresponding three months of 
last year, although the amount of rainfall has been considerably 
less than an average. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


LIVERPOOL: Opposition to Local Railway Bills — THe Cunarp 
Company OPENING RELATIONS witH HuLL— Norra Eastern 
District: Shipbuilding on the Tyne: Locomotive and Engine 
Building Industry -— Sea WALL at BRIDLINGTON — STATE OF 
TRADE: Sheffield: South Yorksire: Cleveland. 


THE proposed Birkenhead and Liverpool Junction Railway and 
Road (which is the line in connection with the proposed bridge 
over the Mersey) is likely to be a by a host of antagonists. 
With regard to the proposed line of the associated companies, by a 
tunnel under the Mersey, and an underground railway along the 
line of docks, we have reason to believe that this project, also, will 
have to face a considerable number of opponents before the Par- 
liamentary committee, of whom the Mersey Docks and Harbour 
Board will form one, and the London and North-Western Railway 
Company a second, in addition to a number of private individuals 
in Liveroool, who will be represented by counsel. It is understood, 
however, that, in the case of this bill, neither the Admiralty au- 
thorities nor the conservators of the Mersey, as such, will appear 
in opposition, and this would appear to receive confirmation from 
the fact that, during the last session of Parliament, the bill for 
the construction of the tunnel passed through the committee, and 
was only defeated on a technical point. As far as we can under- 
stand, the Mersey Docks and Harbour Board intend to oppose the 
bill for the construction of a line along the docks on the ground 
that, if it received Parliamentary sanction, they would be perma- 
nently debarred from constructing docks eastward at any future 
period should they deem it advisable to do so, and that in other 
respects the carrying out of the proposed undertaking would mate- 
rially interfere with the working and arrangements of the docks. 

It is understood that the Cunard Company, finding the absolute 
impossibility of doing more work in the limited quay accommoda- 
tion which the Mersey Docks and Harbour Board has been able to 
afford them, have come to see the necessity of applying elsewhere 
for that accommodation which the Mersey docks do not atford them. 
In this view they have it seriously in contemplation to establish a 
branch of their European continental trade at Hull, provided that 
port can and will afford the required accommodation for their 
steamers. 

Steam shipbuilding industry is acquiring a great development 
on the Tyne, or rather on the banks of the Tyne. In 1305, 
Palmer’s Iron and Shipbuilding Company (Limited) built and 
launched from their Jarrow works 16,779 tons of iron shipping ; 
horse-power 1,949 ; and at the building yard of the same company 
at Willington Quay, 12,646 tons, and 1,460-horse power were 
launched. Messrs. Charles Mitchell and Co., of Low Walker and 
St. Petersburg, launched 13,794 tons, and 1,490-horse power ; 
Messrs. Marshall Brothers, Willington Quay, 3,250 tons, and 470- 


horse power ; Messrs. Bainbridge, Davy, and Hopper, Willington | 


Quay, 2,474 tons, and 325-horse power; Messrs. J. Wigham 
Richardson, and Co., Low Walker, 4,017 tons, and 522-horse 
power; Messrs. A. Lesslie and Co., 9,320 tons; Messrs. 
Schlesinger, Davies, and Co., Wallsend, 2,390 tons, and 140-horse 


power ; Tyne Iron Shipbuilding Company (Limited), 3,542 tons, | 


and 635-horse power; Messrs. T. and W. Smith, North 
Shields, 3,402 tons, and 388-horse power. The Palmer Iron 
and Shipbuilding Company (Limited) have on hand in their 
yard at Jarrow a vessel for the Atlantic trade of 3,300 
tons, and 300-horse power; two vessels of 2,800 tons, and 300-horse 
power each ; a Government transport for the Indian Relief Service 
of 4,173 tons, and 700-horse power; and two tugs of 330 tons each 
and 150-horse power, for the Government service in the home 
ports; in all 13,733 tons. That firm has also a great number of 
other orders booked for the year. At Willington Quay this firm is 
finishing a screw steamer of 2,000 tons for Messrs. A. G. Robinson 
and Co., of London, which is intended for the South American 
goods and passenger trade; another vessel, the Chaucer, is being 
fitted out alongside the quay. She is 1,150 tons, and is the pro- 
perty of Messrs. Charles Hutchinson and Co., of Newcastle, and 
is intended for the Mediterranean trade. She is fitted up with 
steam cranes and all the latest improvements for carrying on the 
goods trade. A screw of 1,106 tons is also ready for launching. 
She is the property of Messrs. Pecknell Brothers of London, 
and is intended to form one of their numerous fleet of 
steamers employed in the Italian trade. Another vessel is also 
ready for launching for Messrs. Hill and Co., of the Coal Exchange, 
London, and is a screw collier intended for the coal trade. A 
screw collier of 1,050 tons is also being built for Messrs. Cory and 
Co., of London, to form one of their large fleet of colliers. The 
keel of a paddle steamer, of between 800 tons and 900 tons, has 
been laid down. ‘This vessel is intended for the South Finland 
Steam Navigation Company. She is to be fitted up for first, 
second, and third-class passengers, and the build and fittings will 
comprehend all the recent improvements in steam navigation. 
The frame of another steam vessel for the Mediterranean trade 
has been laid for Messrs. Pecknell Brothers. Palmer and Co. 
have also several other orders booked at this yard, which will be 
completed during 1866. Messrs. C. Mitchell and Co., of Low 
Walker, have no less than fourteen vessels in course of building, 
all of large tonnage, a description of which was given two weeks 
ago, and Messrs. A. Lesslie and Co., of Hebburn, and other 
builders have a considerable amount of work on hand. During 
the past year the principal graving docks on the Tyne have been 
well employed. Messrs. T. Young and Son, of North Shields, are 
enlarging their graving docks; and in 1865, a very important addi- 
tion was made to the dock accommodation of the Tyne by the 
opening out of the large graving dock at Jarrow, belonging to 
Palmer and Co. (Limited). Messrs. Lesslie and Co., at Hebburn, 
are also making a large graving dock for the repair of iron vessels. 
It is now confidently expected that the Tyne will become the port 
for the repair of iron ships for the entire north-eastern coast. 
Messrs. T. and W. Smith also ae ed iron ships in their fine 
graving dock at North Shields; and they have done an excellent 
repairing business in 1865. The Newcastle Chronicle says :— 
“At present the only builders of locomotives in Newcastle are 
Messrs. R. Stephenson, and Co., and Messrs. R. and W. Haw- 
thorn. We are glad to learn that an addition is about to be made 
to the number. Messrs. R. Morrison, and Co., Phoenix Foundry, 
Ouseburn, obtained an order for thirty of these East Indian 
engines; and we may therefore expect to see this branch of manu- 
facture added to the already large works of the firm. It may be 
remarked here that English manufacturers of machinery meet 
their foreign competitors under great disadvantages. In the case 
of English machinery exported an embargo may be said to be laid 
upon it in almost every state on the Continent, in the shape of 
certain duties; while foreigners are permitted to send their 
machinery into this country without the slightest fiscal restriction. 
It is the duty of all freetraders to endeavour to get this remedied, 
so that our manufacturers may enter the lists on equal terms with 
their Continental competitors. We may state in passing that for 
some years past little or no machinery has been exported from this 
country into either France or Germany. There are agreat number 








of works on the Tyne for the building of marine engines; and 
within the last year or two several new firms have commenced 
operations. The competition in consequence has been very keen ; 
but notwithstanding that there has been no scarcity of work for 
all. The great increase of late in the number of screw colliers and 
that class of vessels has also had the effect of increasing the demand 
for marine engines. The blockade runners also caused considerable 
activity in the manufacture of this description of machinery. The 
engine building trade of the district ey so brisk during the 
past year that considerable difficulty has been experienced both in 
obtaining suitable material and in procuring good men.” 

A contract for building a sea wall at Bridlington has been let to 
Mr. Barry, of Scarborough, whose tender was for £19,600, The 
other tenders were—Measrs. Garside and Stead, Cheadle, £20,673; 
Hawdon and Goddard, Grimsby, £23,823; Thomas Nelson, Car- 
lisle, £25,105 ; S. and T, Crawshay, £25,348. 

The new year opens well at Sheffield in nearly all branches. 
Better orders are in hand for armour plates now than for some 
months past, and a moderate business is being done in steel shot 
and heavy guns. Nearly all the principal steel manufacturers are 
well supplied with orders, that branch having now made a con- 
siderable advance towards the very prosperous condition which 
characterised it during the early years of the American war and 
for some time previously. The manufacture of wheels, springs, 
buffers, and other railway materials, are among the most steadily 
active branches of trade here, and there is a fair demand for heavy 
and small castings. There are no symptoms of a decline in the 
cutlery trade, and the file, saw, and tool makers are all well em- 
ployed. On the whole, business here is in a better condition than 
for some years back. The prosperity is due chiefly to the large 
demand for the American markets. Other foreign and distant 
markets are, on the whole, rather languid. The demand for 
South Yorkshire coal for the London market is small, and is 
scarcely larger than in July and August. On Friday, however, a 
large tonnage was entered at the depdts of the Great Northern 
and Manchester, Sheffield, and Lincolnshire Company, at Don- 
caster and Hexthorpe respectively; and as a better feeling is 
manifesting itself between the men and their employers at many 
of the pits, orders will shortly be all executed. The hard coal 
trade for Hull, Grimsby, and Keadby is brisk; and although 
prices for the metropolis are giving way, the necessary result of 
the slackness of trade, they are without change both for the . 
cotton, manufacturing, and iron districts. The coke trade is 
reviving, and more business is being done with the Staffordshire 
and Lincolnshire districts. 

The annexed statement shows the position of the Cleveland 
blast furnaces at the commencement of 1866 :— 





Place and Owners. In. Out. Total. 
Eston—Bolckow, Vaughan, and Co., (Limited)... 9 .. — .. 9 
oo Clay-lame Co. .. «ce of ce ec ce co 6 -- 6 
South Bank Co. .. «oe os 08 oe 4 2. 6 
Cargo Fleet—Jones, Dunning, and Co. .. oe -- . 3 
a Cochrane andCo.., 1. «+ of «o 4 — oo 4 
- Gilkes, Wilson, lease, and Co... 5 q ~ v 
Middlesbro’—Bolckow, Vaughan, and Co. 
(Eames). «0 cc ce ce ce ce @ oe @ oc © 
” Hopkins and Co, (Limited).. o 3B ao = oc 8 
Lloyd am Co. «s cc co cs se cv ee 4 — « 4 
Port Clarence— Bell, Brothers .. .. .. ee 6 os « 6 
Norton—Warner, Lucas, and Barret 3 -—- 3 
Stockton—Holdsworth and Co... o ee of of 8 _— 3 
Ferryhill—Rosedale Iron Co. (Limited)... .. .. 6 _ 6 
Newport—B. Samuelson .2 .. «2 os 4 oe — of 4 
Thornaby—W. Whitwelland Co. .. .. of «1 3 «2 — of B 
Fighting Cocks— Middleton Iron Co. (Limited). .. 2 .. — « 3 
Darlington--South Durham Co... eee 2 we «61 we 8 
Witton Park—Bolckow, Vaughan, and Co. 

Cnn «ot «« ss 6 « so @ os 4 
Stanhope—Weardale Iron Co. (Limited). .. «2 — o. 1 
Towlaw—Weardale Iron Co. (Limited). co we 4 oe os) 
Consett—Derwent Iron Co., (Limited)... .. «2 6 o. 8 
Middlesbro’— Stevenson, Jaques,and Co. .. .. 3 w« — 3 

Total .. we oe 08 oF oF 87 19 106 
As regards the furnaces building we may sum up matters as 


follows :—Bolekow and Vaughan (Limited), two nearly completed 
at Eston ; Rosedale Iron Company (Limited), one nearly ready at 
Ferryhill ; South Bank Company, three nearly completed ab Eston ; 
Swan, Straubenzee, and Co., two half completed at Cargo Fleet ; 
and Bastow and Co., two nearly ready. 






























PRICES CURRENT OF METALS. 
1866. 1865. 

Coprer—British—cake andtile,|} £ s. d. £ 6d) £ 8.4. £ 8. d. 
PET ON wocccceseeeseeee 102 O 0..106 0 0] 89 O 0.. 91 0 O 
Best selected... sooccesee 104 O 0..109 0 0] OL O 0.. 92 0 0 
Sheet .....00- covccceee 106 0 O..111 O 0] 98 0 O.. 0 0 O 
Bottoms.....+.0++ ecccccscoe (113 O 0.116 0 01103 0 0.. 0 0 O 
Australian, per ton.......e0 107 0 0..110 0 0) 91 00.. 000 
North American .....e.es0- 108 0 0..111 0 0) 0 00.. 000 
Spanish Cake ....seeecccees 95 0 0.. 99 0 0} 87 O 0... 8 O O 
Slab. for prod. 96 percent. ..| 96 0 0.. 0 0 0} 82 0 0..84 0 0 
YELLOW METAL, per Ib. © 094... 0 010) 0 0 8. 0 O8f 

IRON, Pig in Scotland, ton.. 3 6 6 cash. 2 9 6 cash. 
Bar, Welsh, in London . -| 71 0.. 8 O 0} 710 0.. 715 0 
Wales.....00 700... 75 0} 61 0.700 
Staffordshire..| 815 0.. 00 060) 900.. 000 
Rail, in Wales .....++. coceee} 70 0.. 7 5 OF 615 0... 7 0 0 
Sheets, single in London ....| 1015 0.. 0 0 0 11 0 0.. 0 00 
Hoops, first quality....seeee. 915 0.. 0 0 0} 10 0 0.. 0 00 
Nailrods...esscoves $15 0.. 000 900. 000 
Swedish ...ccccccse Cocccce 1110 0.. 12 O Of 1115 0.. 12 0 O 
LEAD, Pig, Foreign, per ton.... | 20 12 6.. 21 0 0 20 5 0.. 2010 0 
English, W. B...... cocccccee| 2210 0.. 0 0 0} 22 00.. 000 
Other brands .. cccccce| 22 5 O.. 2415 0} 20 5 0.. 2010 O 
Sheet, milled cocccse| 22 5 0.. 2210 0} 21 00.. 000 
Shot, patent.... coceee | 24 5 0.1. 0 O 0} 2310 OL 0080 
Red or minium.......eseee 2210 0.. 0 0 0 2110 0... 000 
White, dry.....ccccece 29 5 0.. 0 0 0} 610 0.. 000 
ground in Ofl.....seeeeeeee 23 0 0..29 0 0| 2700. 000 
Litharge, W.B 2415 0..25 0 0} 23 0 0.. 000 
QUICKSILVER, pe . 718 6.800 8 00. 000 
SPELTER, Silesian, per -| 23 0 0.. 2310 0, 1815 0.,19 0 0 
English sheet .....ccesee o- 23 0 0.. 0 0 0'2% 00.. 000 
White zinc, powder........+. 000.000 000.. 000 
STEEL, Swedish faggot ........| 16 0 0.. 0 0 6| 1f 0 0,, 0 @ O 
Keg..coe ee eereeseeseees oe 1 15 0 O.. 0 0 0115 0 O.. 000 
TIN, Banca, per cwt..........6| % O 0..97 0 0 93 0 0.9310 O 
Straits,‘fine—cash ..........| 9 0 0.. 910 0, 99 0 0.. 0 0 0 
Prompt 3 months ........| 92 10 0.. 93 0 0) 92 0 0.. 9210 0 
English blocks .,...++++++++. |L02 0 0.. 0 0 0) % O 0.. 97 0 0 
0 0.. 0 0 0] 97 0 0.. 9% 0 0 
0 0.. 0 0 Oj/100 O 0..102 0 O 

TINPLATES, per bx of 225 sheets 

IC COC... cccccccccccccccce 26 0 0.. 28 0 6G] 22 0 0..26 0 0 
IX ditto.. 32 0 O.. 34 O OO} 28 O 0.. 32 0 0 
IC charcoal 32 0 0.. 33 0-0) 29 0 0.. 29 6 O 
IX ditto....... | 38 0 0.. 39 0 0) 3 0 0.. 35 6 OO 








PRICES CURRENT OF TIMBER. 
1866. 865. || 1866. | 






















1 e ° . 
Perlod—~ #4 8.4 «|4 8 £ 8 || Perload—-4 24s) 4 0 £6 
Teak.....++seee+042 101810] 11 013 0 | Yel. pine, per reduced C. | 
Quebec, red pine .. 31/ $15] 3 5 415 || Canada, Ist quality 17 ¥ 18 10) 16 10 19 10 
yellow pine. 310 4 0) 215 335 | 2ud do... 11 012130) 121014 0 
St. John’s N.B,yel.. 0 0 0 Of} © O UW O|) Archangel, yellow. 13 10 14 10\ 13 014 0 
Quebec, oak, whie.. 610 7 0) 415 5 & | St. Petersburg yel. . 11 10 3 0} 101019 0 
birch 310 410) 4 5 415); 81010 8 010130 
Memel .. 00 00 0 0) 0 015 010 015 0 
560); 310 50 -10 O11 O 91011 O 
Dautzic, oak . 610} 310 6 0}| hite 9 0 910) 810 9 0 
fir... 4 0| 210 310 0 10 11 10, 10 O11 le 
Memel, fir . 4 0| 3 0 310)| Soderhamn ...... 91011 5) 91011 WW 
oe 315; 3 5 310 | Christiania,perC. 
Swedish .......... 215| 2 5 210|| 12% by3 by 9% 18 O93 0118 023 0 
M.sts,Queb.rd pine 510 610) 610 8 7 | in yellow .... 
yLpine 510 610) 5 0 6 Deck plank, Dw 
rd pine0 0.0 0/000 0|| peraonoin..g 914 1 6 0141 6 
Lathwood,Dantz.im. 710 810] 510 7 10 || Staves, per standard M. 
St. Peter’s 810 910] 710 8 0 || Quebec, pipe...... 60 065 (| 75 0 800 
Deals, per C., 12ft. by 3 by 9in. aiusae a Be puncheon 13 020 6/20 @ 250 
Quebec, whtspruce 15 lv '8 0 0 | tic crown er 
StJobn.wht.spruce 13 015 011210 1410||  pipe........ } 2200 250 0170 0 1900 
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ON THE COMMERCIAL IMPORTANCE OF THE 
PROPERTY OF SPECIFIC INDUCTIVE RESIST- 
ANCE IN MATERIALS FOR THE INSULATION 
OF SUBMARINE TELEGRAPH WIRES. 


Ir is now very generally understood that the rate of speed 
attainable in signalling through a cable of given length— 
upon which the commercial value of the cable will gene- 
rally be dependent—varies in certain measure both accord- 
ing to the weight of copper in the conductor and the thick- 
ness of the insulating sheath. It is understood also that 
the specific inductive resistance of the material of which 
the latter is composed is a point of considerable moment, 
and that, in fact, ceteris paribus, a double specific resist- 
ance would signify simply a double signalling capacity. 
Nevertheless, the full commercial importance of this pro- 
perty in insulating materials adapted for the covering of 
submarine wires is by no means sufficiently recognised or 
appreciated, That this is the case might be gathered from 
the very modest claims put forward, in relation at least to 
the point under consideration, by patentees advocating the 
adoption of insulating materials other than gutta percha, 
and of higher specific resistance. A perhaps natural, but 
very erroneous impression is, that a dielectric of, say, 
double the specific inductive resistance of gutta-percha, 
and of corresponding conductive resistance, would, for prac- 
tical purposes, be only about double the value of the latter. 
Again, it is often supposed that a double thickness of gutta 
percha would be equal to a simple thickness of a dielectric 
such as that referred to. Such a supposition would, in 
most cases that could occur in practice, be very far from 
the truth. It is impossible to state generally—as the elec- 
trician is sometimes requested to do—what weight of an 
insulating material of given specific inductive resistance 
would correspond to a given weight of gutta percha; but 
the question can be answered in any particular case, and a 
tolerably simple formula can be given by means of which 
problems of this kind may readily be solved. 

Before proceeding to consider this formula and its appli- 
cation, we may briefly enter into some of the general 
technical bearings of the present subject-matter, whilst 
giving one or two examples illustrative of the fallacy of 
the notions previously referred to, and of the conditions 
which determine in practice the relative weights of mate- 
rials, differing in specific inductive resistance, requisite, 
with a given weight of copper per unit of length, to obtain 
a specified rate of speed in signalling. 

The mathematical formula for speed (S.) attainable in 
signalling becomes,* when the specific inductive resistance 
(r) of the imsulating mediwn requires to be taken into 
account— 

} aPe 
S=W xr x log. pl. raion 
: VW 


in which W and w are the weights respectively of copper 
and insulating material, r a coeflicient denoting the ditfer- 
ence in specific gravity of copper and the insulating mate- 
rial, and log. the common logarithin of the value to which 
it is prefixed. 

It is evident from the above expression that when the 
bulk of copper (= W) bears a very high proportion to that 
(r. w) of the insulating material, the value of the logarithm 
of the fraction will be nearly doubled by doubling r.w ; 
whereas in the contrary case the value of the logarithm 
will be comparatively but little affected by doubling +. w, 
which will require to be much further augmented in order 
to double the logarithm. Let, for example, W = 10, and 


Vl0o+l 
r.w=1; then lpg. Vio. = 0°0199, and supposing r to 
be now halved, the value of 8 will be but little diminished 


; , v¥10 +2 
if we make +. w= 2, since log. —>j=—=0°0394, or nearly 
¥10 7 


double the former value. But if W=1 and r. w= 10, 


v1 + lo 
then log. ———-— = 0°5207; and, 
> V1 
resistance, 7, of the insulator be now halved, we shall not 
be able nearly to compensate for this diminution in the value 


if the specific inductive 


for 8 by doubling + . 2, since log. v Hi » 


We thus perceive that the quantity of material necessary 
to compensate for any diminution of the value of 7 is depen- 
dent upon the ratio of W to wv, and increases as this ratio 


= 0°6610 only. 


is diminished or as the ratio is augmented. This law 
is exemplified in the following cases :— 
1. Ratio of ¥ — 4. 


w 


W = 648. w = 162. 
8 = 648 x 1 x log, VES + 9 x 162 
‘a V 648 


Tt we double the resistance (r) of the insulator, the speed 
will be doubled, thus 


= 166. 


2 


8’ — 648 xXx2xX log. 


Tf wé now halve both W and », the speed will be the 
same as in the first instance, sitee 


S == 324 x 2 x log, V324 +9 x 51 — 166, 
324 

Let us now find what weight () of insulating material, 
having a specific inductive resistance = wnity would re- 
place im this case 81 lb. of the insulator having as.7.7=2. 

The value of 8, and that of W, remaining the same, 
824 x 1 x log, VW + 9.0 
324 
VW + 9.w _ 166 
¥ 324 324 


= 166, 


and log. = 0°512, 


Then, by reference to the table of logarithms— 


VW + 9.w=—325 x 18 = 58°, 
W +9. w= 58'5* = 3422, 
w = ® 394 — 344, 

The equation for speed will therefore be— 

324 + 344 x 9 _ 

324 

And in this case 1]b. of the insulator of double’s.7.7 

would be equivalent to 41 1b. nearly, of the material of 

which the s.7.7 = unity, 


and 


S = 324 x log. 166. 


II. Ratio Lf = 0935. W650. w= 695. 
w 


V650 + 695 x 9 


r=, S= 650 x log. ‘ = 334 nearly. 
= 650 
Doubling 7, and halving both W and w— 
S= 395 x 2 x log, 7825 + 347 = 9 — 334 


V 325 
We will now find what weight of material of s.¢.7.=1 
would in this case replace 347 lb. of material of s. 7.7. = 2. 


825 x log, VW + 9° — 354, 
4/325 
W+9.v_ 3 W+9.w 
log. al a= Wn 354. 51027, yw +9." = 10°65. 


V¥325 325 

VW, + 9.w= 1065 x 18=191°7. 

36750 — 325 
) 


The equation for speed, with the increased qualitity of 
insulating material of lower 8.7.7, would thus be— 


7325 
W +9.v=19172= 


36750, and w= = 4047. 


S = 325 x log. V2 + 4047 x 9 _ 394 nearly. 
4/325 

In this case 1]b. of a material of s.7.7.= 2 would be 
equivalent to more than 114]b. of an insulator of which 
the s.i.7 = unity. 

The general formule (1 and 2), which have been given by 
Mr. Desmond FitzGerald in tke solution of the following 
problems, will be useful to the telegraphist in cases where 
the question of substituting any insulating material of 
known inductive resistance for another has to be considered. 


Problem 1.—To find what weight of an insulating mate- 
rial (No. 2) of a specific inductive resistance = 1 x n will, 
when applied to a wire of specified length and diameter, 
replace a given weight of an insulating material (No. 1) of 
which the 8.7.7 is taken as unity. 

If hollow cylinders of equal thickness and length, and of 
equal weight, be taken, the resistance in the case of ma- 
terial No. 2 will be x times greater than in the case of 


material No. 1, since R = log. os would become R = 
a. D : 
log. =) x 2. 
(log. +) 

Now, taking two hollow cylinders of equal inductive 
resistance, and of equal length and internal diameter, and 


calling x the weight of insulating material No. 2 necessary 
to replace a given weight, w, of material No. 1, we have : 


(lox. var#) x n=log. VE Fe = log. > . 


let ? =a, then log. vx +d = log. V0 
ize Fo Ve 
7 = 


Vit @=oVaxd 
c+ a =(Va x a) 
z= (Wa xa—d. . (1.) 


Simplifying, in the equation first given, this expression for 


x, we have : 
n D> D 
(08. 7) x n= log. rh 


which is evidently consequent upon the logarithmic ex- 
pression for R. 


will cy 0 a given weight (wv) of an insulating material 
of which the 8.7.7 =1 x 2 . 
log. AEX =n x log. Vora _,, log. 


z 
D 


=)" = log. a. 


let > =a, then ” x log. P = log. ( 


Vr + dé n t +d? 1 

{= leg. a , and vase =e 
vr+@=axd x + d%?*=(a" x d)? 
wae xd)j?—d? .... 


therefore log. 


and (i. 


simplifying 

D\* ~ _ » 
log. (5) =n x log. 9. 
tion of the formula (T.) 


Example 1.—Assuming the specific inductive resistance 
of masticated para-rubber to be 1°6, that of gutta-percha 
being unity, it is required to know What weight of india- 


ce structed 





* Vide p, 400 of last vol. 


percha per naut, 


We may now give one or two examples of the applica- , 


rubber might be substituted for the gutta-percha in acable ; 
with 4001b, of copper and 4001b, of gutta-, 


_ 


Problem 2.—To find what weight (x) of an insulating | 
material, of which the specific inductive resistance = 1, ; 


Substituting this value for x, in the first equatien,.and | 


1 this substance should be muck 








The diameter of the core (D) will be proportionate to 
V 400 + 400 x 9= 63-24, 

The diameter of the conductor (d) will be prop. to 
4/400 = 20, » 

The ratio of D tod= 5 = 3162, 

And the inductive resistance per naut. of cable may be 

D 

expressed as R= log. 7 = 0°499. 


It must be remembered that, in the value given for D, 
the weight of gutta-percha has been multiplied by nine in 
order to give approximatively the bulk of insulating 
material as compared with that of copper. Taking the 
specific gravity of india-rubber as equal to that of gutta- 
percha, the bulk (w x 9) of the former material necessary 
to replace 400 Ib. of gutta-percha under the conditions here 
specified will, therefore, according to the formula (1), be 
given by the following expression:— 

w= G/ F162 x 20)? — 400, 
By logarithmic evolution it is easily found that 

9/3162 = 2053; 

2°053 x 20 = 41°06, 

41°06? = 1686, 

1686 — 400 =1286, 

1286 
and == 

In a cable such as the Malta-Alexandria cable, therefore, 
1431b. of india-rubber would replace 400lb. of gutta- 
percha, allowing of the same rate of speed in signalling. 

The diameter (D’) of the india-rubber core would, as 
compared with the diameter (D) of the above specified 
cable, be proportionate to 

V400 + 143 x 9= 4107, 
the diameter (7) of the conductor of course remaining the 
same, or = 4/400 = 20, 


The ratio v 
d 


143 nearly. 





41°07 og 
20 Poon 


U7 
would thus be 





05, 


And the inductive resistance per naut.— 


= x 16 = 03117 x 16 = 0498, 
t 


R’= log- 
or 0°499 nearly. 
It will be interesting, and perhaps useful, as a farther 
example to the telegraphic student, to agcertain what 
weight per naut. of a material having a specific inductive 
resistance = 2, that of gutta-percha being unity, might’ be 
used in the construction of an Atlantic cable similar to 
that of 1865, and to that now being constructed, in weight 
of conductor and in speed attainable in signalling. 


Example 2.—Given a cable upon the following specifica- 
tion, it is required to find what weight of an insulating 
material (A) having a specific inductive resistance = 2 (that 
of gutta-percha being 1) might be substituted for the gutta- 
percha. 

Weight of copper 
9» gutta percha 


... B00Tb. per naut. 

” piaedl ” 
Diameter (D) of core proportionate to V 300 + 400 x 9= 62°45 
(9 being assumed, as before, ‘as the ratio of the specific 
gravity of copper to that of gutta-percha expressed as 
unity). 

Diameter (d) of conductor = ¥300 = 17°32. 
9°45 
Ratio of D to d= PD — 82°45 
d 17°32 
The attainable speed of signalling through this cable 

being proportionate to 
R= log. 3°67 = 0°564. 

We may again point out that—since in ‘the equation for 
D we have multiplied by 9 the weight of gutta-percha, in 
order to obtain‘a Close approximation to the true value for 





= 3°67 nearly. 


> the formula (1) will, when ‘here applied, give the 


weight of material multiplied by 9, or it* bulk in compa- 
rison with an equal weight of copper. In the formula the 
difference between the specific gravities of: copper and of 
the insulating material is not taken imt > account, the 
diameter of the conductor not being expr essedin terms 
of its weight per unit of length as above. 

The required bulk of insulating mater? al A will, there- 
fore, be— mek 

xv = (¥ 3°67 x 17°32)? — 300° = 799 
ee 
> = nearly, 

The diameter (D') of the core insulate¢ | with this material 
would, therefore, be proportionate to ¥ ‘300 + 89 xX 9= 
33°18, that of the wire (d) remaining = 4/300 = 17°32. 

The ratio 6f D’ to d would be— 


and the weight— 





D = SS = 1916 0 ‘saty; 
ad ~ 1792 ** ee 

4 and the inductive resistance per naut. of cable 
R= log. 1916 x 2=" op64, 


which expresses also the rate of | speed attainable in 
sienalling, since the diameter of the’ . conductor is the same 
as in the case of the gutta-percha ir’ ,sulated cable. 

We thus perceive that ifa substar _,e possessed of twice the 
specific inductive resistance of gut’ ta-percha—and of a cor- 
responding specific conductive ree" jstance—shoulé be found 
applicable for the insulation of ' submarine ‘wires, ‘89 Ib. 
of this material would efficient y replace 400 Ib. of gutta- 
percha in a cable such as that W, hich it is now proposed to 
lay across the Atlantic. If, in: addition, the cost per Ib. of 

. lower than that of gutta- 

e outlay now requisite in the 
abmarine telegraph would be 
these conditions, again, the 
ists—at least in an electrical 
iniary point of view—for the 


percha, it is easy to see that tk 
construction of long lines of sf’ 
enormously reduced, Under 
necessity which at present ex 
and, consequently, in 2 pec 
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use of a conductor of pure copper would no longer prevail 
to the same extent; and a material possessed of greater 
tensile strength than copper might, with great advantage 
in a mechanical point of view, and probably little or no 
detriment in a pecuniary sense, be associated with the 
latter metal, or even employed alone, for the conducting 
wire. 

When it is further stated that electricians are already 
acquainted with several bodies of which the specific induc- 
tive resistance is double, or nearly double, that of gutta- 
percha—some amongst which appear evidently adapted 
for the insulation of telegraph wires—it requires no great 
foresight to perceive that a period is approaching when the 
main obstacle to the extension of submarine telegraphy, 
viz, the necessity for immense outlay and risk, may be 
removed. And it should be mentioned that the above con- 
siderations do not supply us with all the grounds upon 
which a saving of unnecessary expenditure in the construe- 
tion of submarine cables may be effected. There is much 
to be done, however, in a practical direction before we can 
see thus cheapened the means for telegraphic intercom- 
munication throughout the globe; and apathy, or ignorance, 
and consequent want of confidence in, or appreciation of, 
new facts and new teachings of science, amongst those who 
are concerned in telegraphic enterprise, may postpone for 
a lengthened period the advent of the new era in sub- 
marine telegraphy to which we can now look forward. 
But there is no necessity either in nature or in art that the 
materials and the labour for the construction of a trans- 
atlantic telegraph should cost three-quarters, or half, a 
million sterling; and this fact, which appeals to a motive 
tolerably strong in every civilised community, will of a 
certainty become better understood as the results of 
scientific investigation become better known. At the 
present moment it is not very creditable to manufacturing 
enterprise and telegraphic science, as distinguished from 
electrical science, to find that gutta-percha—a dielectric of 
comparatively low inductive and conductive resistance— 
should be virtually alone in the field as a material prac- 
tically adapted for the insulation of submarine telegraphs; 
maugre the opportunities for innovation and improvement, 
possessed by firms such as those of the Messrs. Silver, Hall 
and Wells, Macintosh, Hooper, Hancock and others who, at 
least upon an experimental scale, have taken a certain lead 
as manufacturers of the matériel of submarine telegraphy. 
Never, perhaps, were opportunities so imperfectly appre- 
hended even when partially acted upon. Many of the 
workers in this new sphere do not realise the full impor- 
tance of what they themselves have effected in certain 
directions, whilst in others greatly overrating the value of 
the results obtained. More especially have the pecuniary 
bearings of questions such as those in connection with the 
pe subject-matter been misunderstood, owing to the 
act being overlooked that in electro-telegraphy com- 
mercial questions are also electrical questions, and can be 
solved only by a careful consideration of scientific data. 
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WHEN iron is intended to be used in structures, it is essential to 
know under what circumstances cast iron is best for the purpose, 
or when wrought iron should be employed, and also when steel 
must be resorted to. The profession has probably been assisted to 
a greater extent by the experiments and writings of its members 
and of distinguished men of science in the material of iron, than 
on any other subject ; but these valuable investigations and experi- 
ments must be supplemented by the practical knowledge which 
can only be acquired by attentively studying the peculiarities of 
material and manufacture. 

Cast iron or pig iron remelted and run into moulds is largely 

used by engineers for columns and other parts requiring great 
power Of resisting compressive strains; and as its price per ton is 
generally about one half of that of wrought iron, it becomes a 
matter of economic importance to adopt it in all cases where it 
can be safely and properly used, but it is of the most varied 
quality and strength, and the greatest attention of the engineer is 
required to secure the proper kind. 
_ Wrought iron is perhaps less varied in its quality than cast 
iron, and for many purposes of engineering it is the safer metal 
to adopt, from its greater power of resisting tensile strains, and 
less liability to sudden fractures; but it must be remembered that 
wrought iron is sometimes pure and of high quality, sometimes 
very impure and of the commonest quality; and even with the 
same degree of purity it may be soft and fibrous, or hard and 
crystalline; therefore it is obvious that the young engineer should 
acquire a soind knowledge of its nature, both chemically and 
practically, so as to enable him to secure the quality he desires, 
and to know wrhen he has obtained it. 

It would be easy to enlarge upon this interesting question of 
wrought iron, but it may suffice to ce armour-plates and 
rails, as cases w here the best quality is required, but the quality, 
though best, mt:st be different in kind; for armour-plates the iron 
can scarcely be { 00 soft and fibrous, while for rails it can scarcely 
be too hard and crystalline, provided it is not so brittle as to be 
liable to fracture by use. Again, in some iron, such as the “best 
Yorkshire,” the quality appears to improve with every additional 
> ration in the manufacture, while the ordinary Welsh iron is 
almost destroyed by repeated manipulation. All these and many 
other matters co, inected with iron should therefore be known 
thoroughly and pr actically to the engineer. 

In order to illy strate the necessity of the systematio study of 
the peculiarities of the metals called iron and steel, let me refer 
to the experiments of Mr. Eaton Hodgkinson, which first demon. 
strated that the a /erage resistance of cast iron to crushing was 
six times its tenacity, while the resistance of wrought 
iron to crushing wag only four-fifths of its tenacity; and it will be 
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country, and so with numerous other woods used by the engineer. 
The strength, durability, and peculiarity of the different kinds of 
timber, and the true value of artificially preserving them, should 
also bo known and understood. 

I have selected these examples for the purpose of illustrating 
this important fact, that before an engineer can even commence 
the designs of his works he must have previously obtained a large 
amount of preliminary information regarding the nature of all the 
materials employed upon engineering works, so as to enable him to 
select for his Seiendod sinstepen those materials which will be on 
the whole the most suitable, having reference to efficiency, dura- 
bility, and economy. 

I will now proceed to the question of the kind and degree of 
knowledge which is required to enable a young engineer to proceed 
to the actual design of a public work of importance, such as a rail- 
way with its stone, brick, and iron structures, its earthworks, and 
its all-important permanent way, a railway station, a station-roof, 
docks and their appliances, waterworks, breakwaters, or a Great 
Eastern steamship. 

Although it has become the practice in modern times for many 
civil engineers to be employed chiefly, or almost entirely, in some 
one branch of the profession, I desire to repeat my conviction that 
it is most important that the early preparation and subsequent 
study should be as extensive as possible, and should embrace every 
branch of professional practice, not only for the purpose of securing 
to a young engineer more numerous opportunities for his advance- 
ment, but also because sound engineering knowledge and experience 
in all branches will greatly add to his etticiency and value in any 
special branch, in the same manner that a medical man will be 
more reliable in his practice on the eye and the ear if he possesses 
a sound practical and theoretical knowledge of every part of the 
human frame. 

All classes of the profession, but especially the railway, the dock 
and harbour, and the waterworks engineer, must possess a know- 
ledge of parliamentary proceedings, so as to be able to avoid all 
non-compliances with the standing orders of Parliament. This, it 
is true, is no easy matter, as the clauses are often drawn up with 
so little care and practical knowledge that neither engineers nor 
solicitors, nor the most experienced parliamentary agents, can 
understand what is intended. 

On the subject of parliamentary proceeding generally, it may 
be taken for granted that all committees desire to do justice to the 
cases which are brought before them, and that if they sometimes 
fail in their decisions, either as regards the interests of the public, 
or in arranging a fair settlement between antagonistic interests, it 
is not unfrequently due to the imperfect and crude manner in 
which cases are presented to them ; and I would impress dn all 
young engineers the importance, both to themselves and to their 
clients, of laying their cases before committees in the most perfect 
manner possible, by full and correct information, carefully pre- 
pared and clearly worked out. 

The professional knowledge required by the railway engineer 
commences with surveying of all kinds, the use of the theodolite, 
the aneroid barometer, the level, the sextant, &c., and includes 
surveys for preliminary and parliamentary purposes; and also 
working surveys of minute accuracy, on a large scale, from which 
engineering works may be set out with precision upon the ground. 

The railway engineer must understand thoroughly the nature 
of earthwork of every kind, and the proper angles or slopes to be 
adopted for cuttings and embankments. He must have the 
requisite qualifications to enable him to design bridges, viaducts, 
tunnels, and all other works and buildings in the best and most 
economical manner. 

He must havea knowledge of the training of rivers, and the 
effects of floods and drainage, to enable him to make accurate 

rovision for the discharge of water, without waste of money mi 
sont works unnecessarily, or the risk of damage from works which 
are insufficient. 

He must be familiar with the various characters of permanent 
way, the best description of rail, sleeper, fastenings, and ballast, 
and with the different descriptions of gurt crossings, turntables, 
signals, and telegraphs. 

In the matter of permanent way, it is somewhat remarkable 
that, with all our experience, there should still remain a doubt 
amongst engineers as to the best kind to be adopted even under 
similar circumstances. For, although Continental engineers have 
almost without exception adopted the flat-bottomed or “* Vignoles” 
form of rail, the XL form of rail with equal top and bottom webs, 
and cast iron chairs and wooden keys, 1s still largely used in this 
country. 

A collection of facts with respect to the different descriptions of 
permanent way in use in this and other countries, with a view to 
arriving at a comparison of the advantages and disadvantages of 
each, would form a most interesting and important paper for the 
institution, especially if it embraced all the recent experiments 
with reference to the use of steel rails. 

The railway engineer should not be destitute of some know- 
ledge of architecture and such a taste for those graceful outlines 
and simple appropriate details, which should always characterise 
the works of an engineer, avoiding, on the one hand, the unnatural 
ornamentation which seems to have no connection with the struc- 
ture, and on the other hand, a disregard of either form, outline, 
or proportion. 

ut all such knowledge may fail if there be not constant super- 
vision and control over the quality of all the materials and the 
workmanship employed upon the railway ; and it is not too much 
to say that without the practical knowledge, which is only obtain- 
able by having first performed the duties of resident engineer, it 
is hopeless to expect that any engineer can be competent to under- 
take the responsibility of important works, or be fit to have large 
sums of money entrusted to him for expenditure. It is in the 
ity of resident engi that all previous preparations, both 
scholastic and professional, and all theoretical acquirements, 
become utilised and rendered of practical value ; and it is only after 
much experience on different works of varied character, dimen- 
sions, and materials, that a young student of engineering can 
claim to take rank as a ‘civil engineer.” 

The dock and harbour engineer requires the general and much 
of the special knowledge of the railway engineer, such as that 
which belongs to railways and tramways, and warehouses for 
goods ; and to this he must add a vast amount of other special 
knowledge not required by the railway engineer. 

He must understand the laws which govern the ebb and flow 
of the tides, the rise and fall and time of high and low water, and 
he must have a knowledge of marine surveying, or the best means 
of ascertaining the set and speed of currents, and their tendency 
to increase depth of water by scour, or to diminish it by silting ; 
he must also know what kind and extent of entrance accommoda- 
tion to provide, whether the general plan should comprise only a 
simple Mok, or be combined with a half-tide basin ; whether single 
or double wuaten should be used ; and whether it would be nec enaary 
tw have a tidal basin or u recessed space or both. 

The nature of the trade to be accommodated In the proposed 
docks must also be carefully ascertained, in order to provide a 
proper proportion of quay «pace and water space, and proper width 
of, quays, warehouses for bonding or for goods to be Zecsited. 
pA or temporary protection, entrance for barges into 
houses from the docks, graving docks and workshops, with m« 

oon for gates, slulces, and pumping, and for shipping 
i iteeharging minerals or goods 





ware 


lie may have to deal with solid foundation and enjoy o facility 
of ong uring wultable materials for construction, a at Livery 
or he may have the bead foundations of Hull and other places 
where alluvial silt of great depth has acoumulated, It may | 


that Letone te tow costly for the mass of hie work, ancl 
wrt te brickwork, of rebhle stonework of coucret 


gn soun 





permanent, and safe, but it should be rendered so at the smallest 
possible cost. 

The dock and harbour engineer is also required to report upon, 
and to construct, harbours of refuge, piers, landing-stages, light- 
houses, forts, canals and their appliances, river improvements, and 
many other hydraulic works; and, in short, of this branch of 
engineering it may be truly said that questions are} continually 
arising which require — study and mechanical invention 
to a greater extent than in almost any other branch of the profes- 
sion. 

Harbours of refuge, being large and costly works, are necessarily 
few in number, and they are so slow in progress, and have gene- 
rally been so often changed from their original object and design, 
that few engineering works have given less satisfaction either to 
the profession or to yet ped but we may hope, in the future, 
that if governments will accurately appreciate the objects they 
desire to obtain, and boldly grapple with the difficulties and cost 
of a well-matured design, better and more useful works’ may yet be 
accomplished. 

The waterworks and drainage engineer must possess many of the 
| ger og of the railway and dock engineer, and especially 
those which concern earthwork and masonry; he must also be 
familiar with the means of obtaining information on the subject of 
rainfall in different localities, the methods of correctly gauging 
streams of every kind; the proportions of the rainfall available for 
his purposes after estimating for evaporation and waste, and the 
extent of the provision to be made for periods of dry weather, or 
for compensation to mill-owners and other interested parties. 

He must be conversant with the proper mode of executing the 
works of reservoirs, conduits, weirs, tunnels, and aqueducts. 

He must understand, by the aid of the chemist and his own 
experience, the nature of the impurities in water, and the best 
mode of diminishing them, whether mechanically, by subsidence 
and filtration, or otherwise. 

To the waterworks engineer we must look for the solution of 
one of the great problems which the rapid increase of population 
is now forcing upon us, viz., a comprehensive system of conser- 
vancy of the flood waters of mountainous localities for the use of 
large cities and towns and densely populated districts. We are 
completely outgrowing our present arrangements for water supply 
in the great majority of instances; and the convenience, comfort, 
and health of the public demand that such works when required 
shall be no longer postponed. 

The initiative has been taken as to the question of a new source 
of water supply for London, in a pamphlet by a well-known 
authority in this branch of engineering, and sooner or later the 
subject must command public attention. 

The waterworks engineer must also be competent to design and 
superintend works of sewerage, as well as the water supply, of 
large and small towns and localities; and his familiarity with 
waterworks will naturally aid him in this, as the jproblems for the 
discharge and pressure of fluids are identical in both cases. 

The great sewerage works of London are now far advanced and 
have already produced beneficial results ; the attention of other 
still neglected cities and towns has recently been called to this 
important subject by the loud and startling voice of a threatened 
return of cholera, and it is to be hoped that the proper authorities 
will perform their duty promptly and efficiently in this matter, 
but I cannot here refrain from calling attention to a gigantic evil 
which has been created by certain drainage and sewerage works 
already executed, and where the convenience and comfort of one 
set of people have been obtained by the infliction of a nuisance 
upon others: I allude to the discharge of collected sewage, with- 
out any attempt at purification or deodorisation, into streams of 
pure water. 

It is remarkable that an injustice so great, and an evil so 
intolerable, should in any case have been permitted by Parliament, 
or by the general law of the land; but now that public attention 
has been directed to the subject, it is to be hoped that as soon as 
possible a remedy will be applied to the cases where mischief has 
already been done, and that care will be taken to preventarecurrence. 

It is no longer a matter of doubt that deodorisation or purifica- 
tion is quite ——— in every locality, and therefore no sewage 
should ever be permitted to be discharged into existing streams 
without this purification, or it should be carried out to the sea and 
there discharged, as is now proposed for the north side of London. 

The mechanical engineer deals with the most varied and 
numerous subjects of all the branches of engineering. They 
require that he should thoroughly understand the means of pro- 
ducing mechanical power, and of applying it to all the infinite 
variety of purposes for which it is now demanded. To this end he 
should be master of the laws of motion and rest, of power and 
speed, of heat and cold, of liquids and gases. 

He must be familiar with the strength of materials under every 
variety of strain, the proper proportions of parts, and the friction 
of surfaces. 

He must apply existing tools and contrive new ones for his 
work, and know ie to direct power in the raising of weights, or 
for driving all fixed machinery, or in producing locomotion on land 
or water. 

On railways he is responsible for the vast number of objects 
required in the machinery of erecting and repairing shops for the 
engines and jages, for the pumping and other fixed engines, 
and especially for the locomotive engine itself, and for rolling and 
fixed plant generally. 

In connection with docks, he is required to design the machinery 
for opening and closing the dock gates, working sluices, emptying 
graving docks, or for working the cranes on the quays, or in the 
sheds and warehouses. 

The mechanical engineer generally also executes the designs of 
the gas engineer, even when he does not originate the work which 
is intrusted to him; and in this branch considerable chemical 
knowledge must be added to his mechanical qualifications. 

For waterworks he designs and executes pumping engines, 
sluices, valves, stopcocks. 

In the case of mines he supplies designs of the engines for pump- 
ing, drawing, winding, or ventilating; for locomotives above and 
below ground, as well as for the various mechanical appliances 
required in collieries, mines, and ironworks. 

The adoption of the telegraph has been so astonishingly rapid 
and extensive, both by sea and land, and the purposes to which it 
has been applied so important, that a considerable body of able 
and accomplished engineers have devoted themselves almost 
exclusively to the subject for the last few years, and have already 
created a new branch of the profession, called telegraphic engi 
neering; but to be an oe mene telegraph engineer it is 
necessary first to be a good. mechanical engineer, and then to add 
the special knowledge of the electrician, and therefore I include 
them under the head of mechanical engineers 

I think it may fairly be traced to the distinguished ability of 
that class of mechanical engineers who have devoted themselves to 
telegraphic engineering that already so much has been done in 
telegraphy. Certainly no discussions have been more ably sus 
tained in this institution than those upon this subject 
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extracted from beneath the surface (which is usually the case), and 
how to divert or pump out the water he meets with either in the 
shafts or the workings. 

He must know how to excavate and bring to” the surface 
minerals, whether they be coal, copper, tin, lead, or iron, and todo 
this he must construct subterranean railways, provide means of 
ventilation by fans or furnaces, supply power to lift the extracted 
mineral to the surface; and when brought there, he must under- 
stand the further requisite work, as the coal will agen | require 
screening, or washing, or manufacturing into coke, and the ore 
will require crushing, washing, or smelting, or possibly all three 
operations. 

In all these cases and many others, such as the collection of 
surface ironstone and other minerals, by railways and locomotive 
engines, and the working of lifts and inclined planes, the mining 
engineer has most important functions to perform, and special 
machinery to adapt or invent, and relying on his judgment and 
skill alone, the investment of large sums of muney for the develop- 
ment of the mineral wealth of this country is annually made. 

I must not altogether omit a passing reference to the scientific 
talent which of late years has been devoted to artillery—its 
weapons of attack and works of defence; and I think we may 
fairly claim that it is mainly due to some of the able members of 
this institution that this art has been placed on a new and vastly 
improved basis, and that as a consequence a new branch of the 
profession has been actually created—artillery engineering. 

Having now enumerated in some detail the various descriptions 
of work which engineers are called upon to carry out, I will next 
wroceed to point out the kind of preparation which, in my opinion, 
1s requisite to enable them to perform their work in a proper 
manner. 

I am aware of the difficulty of the task, and of the wide differ- 
ence of opinion which exists on the subject, but I feel unable to 
resist the opportunity of bringing this question under the con- 
sideration of the institution, because I feel convinced that at no 
period in the history of the profession has it been so important as 
at the present time. Those who may not be disposed to coincide 
in my views may at least be led by the description of them to 
throw new light on a subject which is of vital consequence. 

We of the passing generation have had to acquire our profes- 
sional ee RE as we best could, often not until it was wanted 
for immediate use, generally in haste and precariously, and merely 
to fulfil the purpose of the hour, and therefore it is that we 
earnestly desire for the rising generation those better opportunities 
and that more systematic training for which in our time no 
provision has been made, because it was not then so imperatively 
required. 

The preparation and training for the civil engineer may be shortly 
described as follows : 

1. General instruction, or a liberal education. 

2. Special education as a preparation for technical knowledge. 

3. Technical knowledge. 

4. Preparation for conducting practical works. 

All this preparation and training will have to be acquired at 
some time or other, and in some order or other, and it is known 
that in the cases of some successful persons of great perseverance 
they have been acquired in a very remarkable order; but at the 
present time, and with all our modern opportunities, there is no 
reason why they should not be learned in the most convenient and 
methodical manner. 

I will begin by supposing a boy of fourteen, in whom his parents 
have discovered a mechanical bias, who has made good progress in 
his general education, and especially in arithmetic, is of strong 
constitution, and possessed of considerable energy and perseverance ; 
and unless a boy possesses these tendencies and qualifications it is 
quite useless to destine him for an engineer. 

Taking the boy of fourteen, however, who possesses the requisive 
qualifications, and with a determination of his own and his parents’ 
part that he shall be made an engineer, the period from fourteen 
to eighteen should be devoted to the special education required by 
an engineer, during which mathematics, natural philosophy, land 
surveying and levelling, drawing, chemistry, mineralogy, geology, 
strength of materials, mechanical motions, and the principles of 
hydraulics should be thoroughly mastered. 

To accomplish these studies, and, in addition, to make consider- 
able progress in the living languages, French and German especially 
it will be necessary to sacrifice to some small extent his classic: 
studies and pure mathematics ; and it is, in fact, the partial omis- 
sion of these studies, and the prominence of those I have enume- 
rated, which constitutes a ‘* special education.” 

If from fourteen to eighteen the boy has made all the progress 
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but still the character of this special preparation, in its theoretical 
branches, is not considered quite equal to that of France or Ger- 
many for the civil engineer. 

It is true that nearly all continental nations have an advantage 
over this country in the power which the nature of their govern- 
ment gives them of concentrating, in one recognised official school 
for the preparation of civil engineers, all the best available talent 
of their country. 

This plan does not exist in our country, and on the whole we 
rejoice that it does not; neither does the inducement of Govern- 
ment employment form the chief stimulus to our exertion, for 
which we are also thankful; but at the same time no good reason 
can exist why the opportunities of acquiring theoretical prepara- 
tion in this country should be inferior to those of the Continent: 
and I have the confident hope, from the anxiety which is now 
manifested to increase the ranks of our profession, and the desire 
to have the best possible preparation for it, that even in the theo- 
retical branches we shall shortly have to acknowledge no inferiority 
to any other nation. In the practical branches we are admittedly 
superior. 

In drawing attention, however, to a comparison between our 
own and other countries, let me be guarded against the possibility 
of being understood to suggest that this theoretical pend, ought 
to be obtained by any sacrifice whatever of our undoubted great 
practical knowledge; indeed, on the contrary, I think that the 
attention to the greater opportunities which young engineers in 
this country enjoy, by reason of the number and character of our 
new public works, than is attainable in other countries, should be 
constantly encouraged to the utmost possible extent, and that 
our old superiority as practical engineers should be ever main- 
tained. 

We will now suppose that the general education and the special 
instruction have been completed, the short probationary pupilage 
in workshops has been gone through, languages and mathematics 
kept up and improved, the university course in certain cases com- 
pleted, and the period to have arrived for entering a civil engineer’s 
office. 

In selecting such office for a pupil, it is important that it should 
be well organised and not be too large; that the engineer should 
be a comparatively young and rising man, and be accustomed to 
take pupils; but these should be few in number, and bear some 
proportion to the number and extent of the works in usual course 
of construction under the engineer’s direction. 

It is not necessary to follow the pupil when once the engineer’s 
office is entered with any detailed advice, because he is no longer 
a boy, unable to appreciate his position and duty; we assume that 
he has been highly educated and carefully trained, well knowing 
that his future success or failure will depend on the degree of 
diligence in availing himself of the opportunities of acquiring 
knowledge during his pupilage. 

The work in the office and in the field should be done to the 
best of his ability; and after the’ pupil has become a skilful 
draughtsman, and is capable of taking out quantities of engi- 
neering works, and preparing detailed estimates methodically 
arranged, he will then probably proceed to work out details of 
designs, and make calculations of strengths and strains, and thus 
become of real value in the office, at the same time making real 
progress and rapid improvement for himself. 

He should avail himself of every opportunity of inastering the 
purpose and the principles of construction of the work brought 
to his notice, both in the office and in execution; and he should 
ascertain the cost price of all the materials and workmanship 
employed, separating the items into every minute detail; and he 
should continue this practice systematically with all works on 
which he is engaged. 

The information which, amongst much beside, should be ob- 
tained during pupilage, and which is necessary to constitute a 
sound engineer, is— 

Ist. A fair knowledge of the most fitting material for any given 
work, under any given circumstances. 

2nd. The power of designing any ordinary work with a maxi- 
mum of strength and a minimum of material and labour. 

3rd. A knowledge of the means of ascertaining the cost price of 
any ordinary engineering work. 

The information or knowledge included in this brief enumeration 
may be called practical knowledge, and it cannot be too often 
urged upon young engineers that theory and practice must always 
go together, hand in hand, and that they are not only not incon- 
sistent nor conflicting, but that they are necessarily united, and 
must both be fully developed in the same person before he can 
become a properly qualified “* civil engineer.” 

The period of pupilage should be from three to five years, de- 
pending on the circumstances which have been previously indi- 
cated, and, in addition to his attention to the office, and outdoor 


especially mathematics, that he should improve his acquaintance 


placed in the office of a civil engineer for a period of four or five | with the French and German languages, and keep up his know- 
—_ pupilage, or he may be placed in a mechanical workshop, or | ledge of their engineering literature, and also avail himself profes- 
ie may be sent to one of our great universities; and any one of | sionally and personally of the advantages offered by this institu- 


these courses may be the best under particular circumstances, such | 


as local convenience, or as the social position of parents may 
dictate. 

It cannot be doubted that a period of twelve to twenty-four 
months may be very profitably spent in manufacturing works, Sen 
passing into a civil engineer's office ; but in that case the greatest 
possible care must be taken that the works selected are adapted in 
themselves to impart the desired information; and that proper 
organisation exists for carrying out strict office discipline, regu- 
larity of attendance, and due diligence; and that assistance be 
given systematically to the pupil to enable him to obtain all the | 
advantage possible from his stay at the works. 

It is of the greatest importance to the future success of the 
engineer that during his professional preparation he should con- | 
tinue his studies of mathematics and scientific works relating to | 
his profession, and also of modern languages. 

In the case of its being intended to send the boy to Cambridge 
or Oxford, it is indispensable that all preliminary professional 
work, such as practical knowledge of mechanics, mechanical 
drawing, surveying and levelling, should be mastered before going 
to the university, because it can scarcely be expected that he will 
submit to the drudgery of learning them after his return from a three 
oral university course, then at the age of, say twenty-two ; pro 
mbly the best plan will be to take him away from his scholastic 
studies somewhat earlier than eighteen, if it be intended that he 


should go to the university, and to take especial pains to make him | 


accomplished in the preliminary work of the draughtsman, the 
surveyor, and the seule , 80 that when he has taken his «ck urec 
and enters asa pupil ina civil engineer's office he will at once 
commence useful and interesting employment, and will not require 
more than three years’ pupilage. 

f arrangements be and 
worked well at school with his general studies, and subs 
with his special studies, and if from the age of 
eighteen he does justice to his opportunities in a good works! op 
keeps up his knowledge of the 
Cambriige or Oxford, taking a good degree, 
studies as a pupil with a civil engineer 
would constitute the best possible preparation and training which 
coukl be obtained ; sloubted that 
am! can only be suc] 
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but at the same time it cannot be 


is a somewhat hazardous combination weful 


with great determination on the part of the pupil, to keep | 
future career always in view, and te prepare for it cot ’ 
loth before going to the university, durt °c 
after he leaves it 
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tion. 

In the case of the mechanical engineer, however, it will be seen 
that although all scholastic and scientific training should be the 
same as that previously described for all other branches, the period 
of pupilage of the mechanical engineer must necessarily be passed 
chiefly in large workshops or manufacturing establishments. 

I propose now to consider in what manner this institution can 
be made available in the preparation of this young engineer, and 


| more useful to the profession generally, and as a first step allow 


me, very briefly, to trace its history and refer to its present pros- 
verity. 

' It will be remembered that the Institution of Civil Engineers 
was established on January 2, 1818, and Telford was formally in- 
stalled president on March 21, 1820. 

The origin of the institution was very humble. 

About the year 1816 Mr. Henry Robinson Palmer, who was then 
articled to Mr. Bryan Donkin, suggested to Mr. Joshua Field the 
idea of forming a society of young engineers for their mutual im- 
provement in mechanical and engineering science. The earliest 
members were Mr. Palmer, Mr. Field, and Mr. Nicholas Mauds- 
lay, to whom were shortly added Mr. James Jones, Mr. Charles 
Collinge, and Mr. James Ashwell. 

When the society was constituted, on January 2, 1818, these 


| six young men were joined by two others; Mr. Thomas Maudslay 


and Mr. John T. Lethridge, with Mr. James Jones as secretary, 
and during the remainder of that year there was no increase in the 
number of the members, and the only additions were three new 
members in 181%. 

In the following year, 1820, when Telford became president, 
there were thirty-two elections. 

At the end of 1822, when the institution had been established 
for five years, there had been fifty-four elections, 

Telford's name gave a great impulse to the progress of the insti 
tution, which grew rapidly in importance under his fostering hand 


#> that at the tenth year of its existence, at the close of 1827 
there had been a total of 158 elections, and by June 3, 1828, when 
the charter of incorporation under the Great Seal was obtained 
the number amounted to 1S) members 
Telford continued to be the | silent until his decease occurred 
which took place on September 2, DSM, and at that time the actual 
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Sir William Cubitt, James Meadows Rendle, James Simpson, 
Robert Stephenson, M.P., Joseph Locke, M.P., George Parker 
Bidder, John Hawkshaw, and John Robinson McClean, each of 
whom has served for two years, the maximum time now allowed 
by the bye-laws. 

It should be mentioned that in the ordinary course of rotation 
Isambard Kingdon Brunel would have d Steph 
son, but Brunel requested that he might not then be put in nomi- 
nation, owing to ill-health and the pressure of professional duties, 
and unhappily his early subsequent decease prevented any future 
opportunity being afforded him, which will always be a subject of 
regret in the annals of the institution that one so gifted and ac- 
complished should not have ap on their list of presidents. 

At the close of 1836, when the institution had existed nineteen 
years, the number of members of all classes who had been elected 
was 369, and the number of those still remaining on the books was 
252, or about five-sevenths of those el 

At the close of 1860 their numbers were 1,535 and 930 respec- 
tively, from which it appears that three-fifths of all those elected 
still belonged to the institution, being a decline of only one- 
seventh in the relative proportions after a further existence of 
twenty-five years. 

The average annual effective increase of members and associates 
during the ten years from 1840 to 1850 was 25, and from 1850 to 
1860 it was 27, the actual increase in 1859 and 1860 being 37 in each 
year. In 1861 it was 20, and in 1862 the number was 57. 

The number of members of all classes on the books on Novem- 
ber 30, 1865, were :—Honorary members, 20; members, 486; asso- 
ciates, 689; graduates, 8: total, 1,203; or an effective increase in 
one year of 108 members of all classes. 

It will thus be seen that a steady annual increase has been the 
characteristic of the institution from its commencement; and it 
may be noted in this, the forty-eighth year of its existence, that 
when it had been established twenty-four years the number of 
members was nearly one-half of the present number. 

The experience of the last few sessions shows us clearly that we 
may expect the future rate of increase to be at least equal to the 
past, and the attendance on the Tuesday evenings’ discussions show 
that the interest attached to the proceedings of the institution in- 
creases in at least an equal proportion with the augmentation of the 
numbers. 

It is now not uncommon to find our meeting-hall inconveniently 
crowded, and occasionally it is altogether inadequate to accommo- 
date the numbers who desire to be present; and from the public 
interest attached to some of the subjects, many persons who desire 
to hear, or to take part in the discussions, are now prevented by 
our restricted accommodation from doing so. 

For some years in the early history of the institution it was a 
work of considerable difficulty to keep the disbursements withi 
the amount of the receipts, and except for the admirable and 
economical management of our late secretary and now honorary 
secretary, Mr. Manby, it is hard to know what difficulties we 
might not have experienced; nor was it until the income became 
sufficiently increased by the liberal donations of the council and 
other members, by trust-moneys and bequests, and by the increase 
in its numbers, so as to be decidedly in excess of the disbursements, 
that the institution was in a financial position to give increased 
accommodation and assistance to its members. 

It may be stated that during the last ten years the average in- 
crease on the receipts has been 40 per cent., whilst the increase in 
the disbursements has been only 20 per cent. ; and that the present 
amount of the realised property of the institution may be safely 
taken at £25,000. 

It will have been observed that considerable improvements have 
been made in the library of the institution, and in its arrange- 
ments and facilities; and no doubt the council and secretary will 
continue to give this important subject their earnest attention, and 
we may reasonably expect that both the contents of the library and 
its accessibility will be still further increased. 

It is, however, somewhat remarkable that a great number of 
members do not avail themselves of the additional opportunities 
of reference to the library which have been afforded them, and this 
brings me at once to the consideration of the important question of 
the manner in which this institution may be made more useful to 
its members. 

The state of the finances, as we have already seen, will prudently 

rmit the expenditure of a larger annual sum than we now dis- 

urse, and therefore we are at full liberty financially to consider 
additional accommodation, even if it does involve some increase 
of expense; and I believe the library of the institution would be 
far more valuable to the members if an arrangement could be made 
by which it might be kept open in the evenings fora certain num- 
ber of days in the week, say until nine or ten o’clock. I have 
ascertained that no practical obstacle to this extension of use 
exists, and that the additional expense would not be considerable. 

Most of the members of the institution are necessarily engaged 
in their ordinary daily professional duties during the only hours 
when the library is at present available to them, and it is obvious 
that it is only in the case of a special reference being required, or for 
some statistical purpose, that the library can be useful to members 
generally under the present arrangement. 

Ican say from my own experience that I should have felt it a 
great boon, as a young man, to have had the opportunity of spend- 
ing an hour or two in the evening occasionally, and of reading and 
consulting the rich record of professional learning and experience 
now collected in our library, and therefore I throw out this hint re- 
specting the extension of the hours for reading. 

Another step might probably be taken with great advantage to 
students and engineers generally, viz., the systematic collection of 
good working drawings, specifications, and contracts for important 
works in progress or completed, and by facility being afforded for 
reference to them in the ons, with permission to make tracings 
or copies. 

There can be little doubt but engineers in large practice would 
supply or permit copies to be taken of their working drawings and 
specifications for this purpose, and in addition tothis assistance with 
respect to drawings, it would not be difficult to obtain permission 
for the inspection of the works themselves during their execution, 
so that young engineers might have the opportunity, especially 
during the summer months, of seeing ee as they are carried 
out, and comparing them with the drawings and specifications to 
which they have had access in the library. 

I would also venture to suggest that, in addition to the greater 
accommodation which may be given to those using the library by 
extended time of access to it, and to the collection of working 
drawings and specifications, with arrangements for inspection of 
prac tical works, a limited number of lectures would be very valuable 
if given by members who were especially conversant with any given 
subject, on other evenings than those of the ordinary meetings 
during the session of the institution. 

I now approach a question in connection with the institution 
and its functions, upon which, in common with the profession 
generally, I confess 1 feel very strongly, and that is, the necessity 
of providing as soon as possible a building more commodious and 
more convenient than that which we now possess 





Our rapidly-inereasing numbers have wiy reached the point 
when, as I have previously stated, the theatre in which we are now 
assembled is admittedly insufficient for the accommodation of these 
who wish to attend our discussion ' 1 aldition to inadequate 
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be expected to subscribe towards such an object. We 

ean have little doubt, therefore, that in a very short time the 

amount required, large as it is, will be fully made up, and another 

proof given to the world how well Glasgow understands the maxim 
* Heaven help those that help themselves.” 

In last week’s age ¢ we — the great a wpe | rd anes 
during the ear, and noticed ch. carl: p mapee e presen 
year. We ao ee to give a summary of the vessels launched 
on the Clyde during the past year, and the orders on hand up to 
this date 


Commencing at Rutherglen, and going down the south side of 
river coming up to the north side: Mr. T. B. Leath 
Rutherglen, has renee. Be ten vessels with a tonnage of 19 6 tons, 
and has on hand four vessels with a —— of 1,100 tons, and 
Messrs. J. and G. Thomson have launched five vessels, with a 


F 


tonnage of 8,790 tons, and have on hand nine vessels with a tonnage 
of 7 tons. 

The London and Glasgow Shipbuilding and Engineering 
Company have launched five vessels, with a tonnage of 4,278 tons, 


and have on hand nine vessels with a tonnage of 9,380 tons. 
Messrs. R. Napier and Son, have launched six vessels with a 
tonnage of 14,985 tons, and have on hand four vessels, with a 
tonnage of 5,910 tons. Messrs. Hedderwick and Co. have launched 
fourteen vessels, with a tonnage of 4,220 tons and have on hand 
three vessels with a tonnage of 1,700 tons. 

Messrs. Randolph, Elder, and Co. have launched twelve vessels 
with a tonnage of 14,089 tons, and have on hand thirteen vessels 
with a tonnage of 12,400 tons, and two iron floating docks of 3,000 
tons weight, capable of lifting vessels of 5,000 tons burden. 
Messrs. W. Simmons and Co. have launched eight vessels, 2,330 
tons, and have on hand four vessels with a tonnage of 2,590 tons. 
Messrs. Henderson, Coulborn, and Co. have launched eleven 
vessels with a tonnage of 4,600 tons, and have on hand five 
vessels with a tonnage of 2,600 tons. Messrs. Blackwood and 
Gordon have launched six vessels with a tonnage of 2,420 tons, 
and have on hand three vessels with a to e of 1,660 tons. 
Messrs. Kirkpatrick and McIntyre have launched four vessels with 
a tonnage of 1,210 tons, and have on hand five vessels with a 
tonnage .of 1,385 tons. Messrs. Robert Duncan and Co. have 
launched seven vessels with a tonnage of 5,350 tons, and have on 
hand five vessels with a tonnage of 3,200 tons. Messrs. John 
Reid and Co. have launched eleven vessels with a tonnage of 2,680 
tons, and have on hand two vessels with a tonnage of 3,200 
tons. Messrs. Lawrence, Hill, and Co. have launched two vessels 
with a tonnage of 1,640 tons, and have on hand four vessels with a 
tonnage of 1,330 tons. The Marine Investment Company have 
launched one vessel with a tonnage of 1,200 tons, and Mr. Patter- 
son for the same company has launched seven vessels with a 
tonnage of 1,960 tons. 
vessels with a tonnage of 9,660 tons, and have on hand two vessels 
with a tonnage of 4,600 tons. Messrs. Caird and Co. have 
launched eleven vessels with a tonnage of 8,570 tons, and have on 
hand six vessels with ~ tonnage of 9,620 tons. Messrs. R. Steele 
and Co. have launched twelve vessels with a tonnage of 4,460 tons. 
and have on hand eight vessels with a tonnage of 6,450 tons. 
Messrs. McNab and Co. have launched three vessels with a 
tonnage of 830 tons, and have on hand one vessel with a tonnage 
of 280 tons. Messrs. Wm. Denny Brothers have on hand five 
vessels of 7,620 tons, and have launched eight vessels of 9,898 
tons. Messrs. A. McMillan and Son have launched five vessels of 
2,800 tons, and have on hand five vessels of 2,850 tons. Mr. A. 
Dennyfhas launched four vessels with a tonnage of 1,970 tons, and 
has on hand one vessel of 1,000 tons. Messrs. T. Wingate and 
Co. have launched eight vessels with a tonnage of 3,580 tons, and 
have on hand six vessels of 2,323 tons. Mr. J. G. Laurie has 
launched four vessels with a tonnage of 2,400 tons, and has on 
hand one vessel with a tonnage of 1,000 tons. Messrs. Aitken 
and Mansell have launched six vessels with a tonnage of 1,850 tons, 
and have on hand eleven vessels with a tonnage of 2,606 tons. 
Messrs. Tod and McGregor have launched five vessels of 6,130 
tons, and have on hand four vessels with a tonnage of 3,360 tons. 
Messrs. A. and J. Inglis have launched eleven vessels with a 
tonnage of 7,470 tons, and have on hand five vessels with a 
tonnage of 1,564 tons, Messrs. A. > gc and Sons have 
launched fourteen vessels with a tonnage of 11,020 tons, and have 
on hand eight vessels with a tonnage of 6,130 tons. Messrs. 
Chas. Connell and Co. have launched eleven vessels with a 
tonnage of 4,860 tons, and have on hand eight vessels with a 
tonnage of 6,870 tons. Messrs. Barclay and Curle have launched 
thirteen vessels with a tonnage of 8,644 tons, and have on hand 
fifteen vessels with a tonnage of 11,380 tons. Messrs, J. and R. 
Swan have launched eight vessels with a tonnage of 1,545 tons, 
and have on hand four vessels with a tonnage of 800 tons. 
Besides a number of small builders on the coast not included. 
The total number of vessels launched on the Clyde in 1865 is 268, 
with a tonnage of 158,300 tons, and the vessels on stocks and in 
order to the end of the past year are 180, with a tonnage of 
130,000 tons. 

The horse power of engines supplied to vessels built on the 
Clyde in. 1865 is 24,040, and the estimated horse power supplied 
on the Clyde to vessels built elsewhere in 1865 is 6,960. 





COUNTIES. 
(From our Correspondent.) 

LiverPoo. : Mersey Docks and Harbour Board ; Emigration from 
the Mersey: Casting of a Monster Cylinder—Launcu at SkEa- 
coMBE—PvupLic Works AT HuLL—NortH-EAsterN DIstRrict: 
Goods Traffic on the North-Eastern Railway: The Wear: The 
Tyne—State or TRADE: Sheffield: Leeds: South Yorkshire. 


Ar the last sitting of the Mersey docks and harbour board Mr. 
Poult, gave notice that it was his intention to move, on that day 
fortnight, that the steamers of the African Royal Mail Company 
snd of the National Steamship Company be appointed berths in 
the Great Float, Birkenhead, on the usual terms, and that their 
berths in the Huskisson Dock and elsewhere be otherwise appro- 
priated ; and also that suitable sheds be forthwith constructed for 
such purpose, upon the respective companies accepting those 
allotments. The Government emigration agent has just completed 
his yearly emigration returns for the port of Liverpool. It 
appears that during the past year there have sailed from the 
Sie, under the Act, for the United States 264 ships, conveying 
4,969 cabin and 89,475 steerage ngers. Of the latter 24,200 
were English, 2,258 Scotch, and 42,357 Irish, and 26,680 other 
countries. For Canada, 32 ships, with 1,114 cabin and 7,570 
steerage passengers, of whom 3,289 were English, 1,671 Irish, and 
9,115 other countries. To New South Wales, two ships with two 
gabin and 1,281 steerage passengers. To Queensland, six ships, 
with 49 eabin and ,193 steerage passengers. To Victoria, 
2 ships, with 316 cabin and 6,344 steerage passengers. To South 
America, three ships, with 10 cabin and 264 cheeeran pesrenpee. 
Total sailing under the Act, 333 ships, carrying 6, eabin and 
107,147 steerage passengers, of whom 31,819 were English, 3,051 


Seotch, 49,401 Irish, and 22,596 other countries. During the same 


period 74 short ships sailed to the United States, with 4,106 cabin 
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to various other coun’ the short ship emigration representing 
a total of 202 ships, with 5,391 cabin and Lote me engers. 
The total ex m for the year is, therefore, 121,046, against 
125,445 in 1864, a3! a decrease of 4,399 on the year. 
Yesterday week Mr. G. Bayliff, of the Soho Foundry, Vauxhall, 
su in a tons when 


casting a steam cylinder, weighing 
finished, and hg | a diameter of 94in., on a stroke of 4ft. Gin. 
The com m cylinder will shortly be cast. These cylinders are 
in for the engines of a huge transport which is being built 
by Messrs. Laird for the Government. 

On Wednesday Messrs. T. Vernon and Sons launched at Sea- 
combe a fine iron ship, which has been built for Mr. W. H. Dixon, 
of Liverpool. The shi is 1,535 tons register, and classed A Al at 
Lloyd’s. Onthe 1st Messrs. Vernon launched a large ship called 
the Cape Clear, and they have now three other vessels in course of 
construction. 

Several public works of more or less importance have made con- 
siderable progress of late at Hull. A new Merchant’s Exchange, 
of which the foundation stone was laid February 15, “1865, is 
rapidly approaching completion. poy ery is being made with the 
interior, the external work being all but finished. The building 

i opened in March. The North-Eastern Railway Company 
are «covering over the site at the corner of Kingston and Railway- 
streets (which was rendered vacant by the fire last year) with a 
magnificent warehouse—an extension, in fact, of their existing 
goods sheds. This series, when finished, will be more extensive 
than any goods warehouse in the kingdom, not excepting that 
of Birmingham. The contracts were let in May last to Mr. 
Weatherby, York, for £22,0000. The Hull Dock Company have 
done something to render their works more complete. The West 
Dock works have progressed, though not so rapidly as to ensure 
their completion within the time appointed. Being unable to do 
this, they are seeking an extension, for this and other works, of 
three years, although two years are believed to be the requisite 
time. A new shed has been erected on the Prince’s Dock side 
soutn of the Monument, and some cranes have been added. A 
worehouse for storing of from 6,000 tons to 7,000 tons of guano 
has been built on the Victoria Dock side. 

We turn further northwards. The goods and mineral traffic of 
the North-Eastern Railway has been greatly expanding of late. 
Annexed are the weekly receipts of the slow -train service to 
December 9, this half-year :— 





Week ending July 8 £45,345 | Week ending Sept. 30 .. £49,686 
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The revenue of the company appears thus to have increased 
£5, or £6,000 per week this half-year, another illustration of 





Messrs. Scott and Co. have launched five | 


the ever-increasing industrial power of the district accommodated 
by the network. At the last meeting of the River Wear Commis- 
sioners, the works’ committee reported :—‘‘In reference to the 
subject of additional hopper vessels mentioned in our last report, 
we thought it advisable to advertise for tenders for both lhe and 
iron, but having only received the tenders yesterday, and certain 
questions having arisen requiring further information, we deem it 
essential for the interest of the commission to ask the board to 
leave the decision in our hands and to empower us to order such 
description of vessels as we on mature consideration may think 
advisable. We have directed our engineer to take advantage of 
the present season for the purpose of a thorough examination of all 
our present dredgers and hoppers in order to have them put into 
efficient repair.” The traffic committe stated :—‘*We have 
to report that since the last meeting of the board the 
North-Eastern Railway Company have altogether adopted 
the views we ventured to suggest in our last report. They 
have agreed, if they are allowed to enclose four acres of the Town 
Moor, to make the low level junction with the dock system so far 
as their own ground extends, and also to give additional standage; 
and they have also consented to give up their property in Ropery- 
lane to the Town Council if they will make a good road from the 
High-street to the Moor.” It appeared that during November 
899 vessels, of 167,794 tons register, cleared from the port, and 
carried a total of 255,607 tons of coals. Of these 126,120 tons 
were rye in the River Wear, 124,847 tons in the South Dock, 
and 4,640 tons in the North Dock. The total revenue for the 
month was £7,473 ben £7,051, showing an increase of £422. The 
expenditure was £3,389 against £3,453 in November, 1864. An 
important announcement was made by Mr. Hugh Taylor at the 
meeting of the Tynemouth Council, on Thursday. The River 
Commissioners some time ago applied to the Government for a 
loan of £100,000, for the carrying out of their contemplated 
extension of the piers. They asked for this advance upon the 
security of the present dues, the revenue from which is rapidly 





| and steadily rising as the trade of the port increases. This sum 

of £100,000 the Commissioners asked to have at once—half of it 
| forexpenditure next year and half the year after—and its repayment 

not to begin to take place for some years hence. The Treasury have 

complied with this request of the Commissioners ; the £100,000 is 
| to be lent by the Public Loan Commissioners at the rate of 34 per 
| cent., and the repayment of the principal is not to commence till 
| thirty-seven years after the completion of the piers. The River 
Commissioners madej another request, which may also be said to 
have been granted. They asked to have, two years hence, from 
the Government, a further loan of £150,000 for the piers, provided 
= revenue should continue to increase at the rate it has recently 
done. 

Trade at Sheffield ety good. In the cutlery, and some other 
branches, the orders which came in during the last few weeks were 
so large that it was found quite impossible to cope with them. 
Hence a necessity for resuming work earlier than usual after 
Christmas. The tee ae of trade during the coming year are 
considered to be exceedingly good, at Leeds ; the iron-makers are 
doing a good business at the present time, and they consider they 
have fair prospects for the ensuing year. The machine and the 
engineer toolmakers are also busy in the execution of orders; and 
there is also a fair sale for cut nails. The other industries of the 
town are also in a satisfactory condition. In South Yorkshire, 
there is still a good demand for all descriptions of coal for Sheffield 
and the cotton pope gy! districts ; but as regards the metro- 
oo supply, the traffic is littlé in excess of what it was in Jul 
ast. The coke trade is better both for Lincolnshire and Stafford- 
shire, but as far as relates to engine coal, the traffic for Hull and 
Grimsby has almost ceased for the winter. In addition to the 
collieries mentioned last week as having conceded 5 per cent. to 
their workmen, we have to name the Oaks and the East Gawber, 
which (as the other collieries have agreed to do) pay weekly for 
the future instead of fortnightly. There is every probability of 
the other masters connected with the Masters’ Association doing 
the same ; a dispute which has disturbed the trade during the past 
few months is still, however, unsettled, 














THE StockHoLM Exursition.—The buildings erected for the 
| Industrial Exhibition are in wood and glass, and originally covered 
a space of 70,000 square feet, but it was found that this space 
would be quite insufficient for the intended pu , and the com- 
mittee has determined to increase it to 100, or 120,000 feet. 
The productions of Sweden, Norway, Denmark, and Finland are 
sary f the only ones to be admitted, but the central committee 
been authorised to admit contributions from other countries, 

in case that space and circumstances permit. 





PRICES CURRENT OF METALS. 
































Coprer—British—cake andtile,| £ 8. d. : s a) & &. joes, a a 
ton © 0..106 0 0} 8 0 0..89 0 0 
0 0..109 0 0} 909 0 0..91 0 0 
0 0..111 0 0} 8% 0 0. 0 00 
© 0..116 0 0/102 0 0..108 0 0 
© 0..111 © 0} 99 0 0..95 0 0 
0 0..111 6 of 0 0 0.. 000 
0 0..99 6 0) 87 0 0.. 8 0 0 
0 0.. 97 0 0} 81 z me Hy 
0o%.. 0 010; 0 
He 29 * cab. 
15 0.. 8 0 0} 710 0.. 715 0 
00..75 0| 615 0.700 
15 0.. 000) 900.0600 
00.. 75 0} 615 0%. 70 eC 
6 0. 000100. 000 
15 0.. 0 0 0} 10 6 0.. 0 0 6 
15 0.. 6 60 0} 9 006.. 0 00 
10 0.. 12 6 0} 1115 O..12 0 0 
12 6..21 0 0/20 60.. 000 
10 0.. 0 @ 0| 22 00.. 000 
5 0.. 2115 0) 20 5 0.. 2010 0 
° oe 5 0.. 2210 0} 21 00... 000 
Shot, patent ...... dedecesess 265: «(0.. 0 0 0) 2310 0.. 0006 
Red or minium.... 2210 0.. 0 O 0) 2110 0... 6 0 0 
White, dry.... 29 5 0.. 0 0 0| 20610 0.. 0 0 0 
ground in oi 23 0 «0..29 «0 «0; 27 00... 000 
Litharge, W.B.... 2415 0..25 0 01/23 00.. 0 0 0 
QUICKSILVER, per bot. 718 6. 800) 800. 000 
SPELTER, Silesian, per ton, 22 0 0.. 22 7 6} 18 5 0..19 0 O 
English sheet .......- coccee| 28 0 0... 0 0 0] 0 0 0... 6 6 8 
White zinc, powder..........| 0 0 0.. 0 0 0) 000... 000 
STEEL, Swedish faggot ........ 16 00.. 600/600. 000 
Keg. cccccccvccce cccccccccee) 15 0 0.. 0 O 0} 15 0 O.. 0 0 O 
TIN, Banca, per cwt... 9710 0.. 98 0 0|'93 00... 000 
Straits, fine—cash .. 95 0 0.. 9510 0/909 0 0,, 0 0 0 
Prompt, 3 months 9610 0.. 0 0 0) 92 00... 00 0 
English blocks .... 102 0 0.. 0 0 0} 9% 0 0..97 0 O 
BOIS occcqeeose ./103 0 0.. 0 0 0] 97 0 0.. 98 0 O 
Refined, in blocks.......+ «5» |105 0 0.. 0 0 0/100 0 0.. 0 0 0 
TINPLATES, per bx of 225 sheets 
IC CBO. cccscsccessscosess 26 0 0.. 28 0 0} 22 0 0.. 26 0 0 
IX Osc ciccccscccdiccss --| 32 0 0.. 34 0 0} 28 0 O.. 32 0 0 
IC charcoal .....ecceee eoeee| 32 0 0.. 33 0 Of 29 0 0.. 29 6 O 
TX Aitto. .cccccccccee eocccce 38 0 0.. 39 0 0] 35 0 0., 35 6 O 
PRICES CURRENT OF TIMBER. 
1866. 1865. . | 1865, 
Per load— £ 5. 32/20 £ & Perlad—£4 5 £58/ £8 £ 4% 
Teak......s+0++e0082 1013 10] 11 013 |] Yel. pine, per reduced C, 
Quebee. red pine .. 31° 415) 3 5 415 Ist quality 17 0 18 10] 16 10 19 10 
yellow pine. 310 4 0] 215 315 do... 11 ©1210) 121014 0 
St. John’s N.B.yel.. 0 0 0 0} © O v O|] Archangel, yellow. 13 10 14 10) 18 014 0 
+» 610 7 0] 415 5 5|/ St Petersburg yel.. 11 1013 0) 1010123 0 
- 310 410] 4 5 415 ]|| Finland.......... 8101010) 8 010 
Momel....... «0 0 0 0] 0 0 O O|| Meme! .. 10 015 0} 10 015 0 
elm ... .. 310 5 0] 310 5 0 || Gotehnburg, yel... 10 O11 0} 91011 0 
Dantsic, oak ......810 610) 310 6 0 ite 9 0 910) 810 9 0 
fir........ 215 4 0] 210 8 10 || Gefie, yellow...... 10 10 11 10] 10 0 11:10 
Memel, fir ... 315 4 0] 3 0 810|| Soderhamn ...... s9lwll 5| 91021 
1gO se ssseeeeeeeee 810 815] ¥ 5S ¥ 10 |} Christiania,perC, , 
Swedish ....0-++++ 10 215| 2 5 210 pe by 9> 18 023 0:18 0233 0 
Smet 8S 98) 3% 85 smears 
1. pine ’ a 
fa pine) 0 0 010.0 0 0 Sin. f 0 2 6 01426 
Lathwood,Dantz.fm. 710 810] 510 7 10 || Staves, per standard M. 
St. Peter's 819 9101710 8 0 || Quebec, pipe...... 60 065 (| 75 0 800 
Boe Pe eees 1h 3) 0 61969096 Ollie Geek T da ecs hot nies 
ebec, wht spru aly - 
SPiokuwht.spruce 13015 0113 101410 || pipe... } 920 0 250 0)170 0 1900 














THE COAL TRADE. 
THe following are the statistics of imports and“exports of coal 
into and from the port and district of London, by sea, railway, and 
canal, during December, 1865 :— 











IMPORTS. 
By Sea. By Railway and Canal. 

Ships. Tons. Tons. cwt. 

Newcastle .. «. 340 .. 170,781; London and North- 
Seaham oo of 31 4. 8,018 Wes eo ce eo 102,891 6 
Sunderland .. .. 164 .. 75,760) Great Northern .. .. 78,169 v 
Middlesborough .. 21 .. 7,585] Great Western .. .. 21,761 e 
Hartlepool .. .. 139 .. 41,119| Midland .. .. 4. 16397 Ww 
Blyth .. os of 9 .. 2,595} Great Eastern .. .. 32,821 1 
Scotch .. .s. « 19 .. 3,974) South-Western .. .. 1,679 2 

Welsh 26 08 oo 9 2,8!8 | London, Chatham, and 
Yorkshire .. .«. 18 .. 2,549 Dover pe. os oh 1,057 OO 
Duff - we oe Sb 185 | Lon. Til. and Southend sa 
Small Coal .. .. 4 .. 2984] South-Eastern .. «; 74% «OS 
Cinders .. ss 8 .. 1,627] Grand Junction Canal 619 lu 
Total .. «- 763 .. 319,295 Total .s «s. 256,225 7 

Seaborne.— Imports during Railway and Canal.—Imports 
Dec., 1834. during Dec., 1864. 
Ships. Tons. Tons cwt. 
704 oe 296,346 224,700 13 
COMPARATIVE STATEMENT, 18964 AND 1865. 
Sea-borne. Railway and Canal. 
Ships. Tons. Tons cwt. 
January | to January | to Dec. 
Dec. 31, 1865 7,727 .. 3,161,683; 31,1865 .. .. «. 2,741,588 17 
January | to anuary 1 to Dec. 

Dec, 31, 1864 8,214 .. 3,116,703; 31,1864 .. .s «4. 2,851,842 19 
Increase 4s 1s cs ve 44,980 wi 
Decrease .. 487 Increase «se os «6 390,245 18 





Exports, 

Export list, showing the distribution of coal imported into the 
port or district of London by sea, rail, and canal, and after- 
wards exported coastwise or to foreign parts, or sent beyond limits 
of London district by rail, or inland navigation, during December, 
1865 :— 





Tons. Tons, 
1.—Railway-borne coal passing “ in transitu” through dis- 
trict 2. oc ce co oe @¢ cc 08 of 06 oe 8 30,371 
2.—Sea-borne coal exported to British possessions, or to 
foreign parts, or the coast .# «, «+ «+ «+ «+ o¢ 35,986 
Ditto, sint beyond limits by railway .. .. .. «+ «+ 6,598 
Ditto, by canal and inland navigation .. .. .. «. «+ 8,488 
3.—KRailway-borne coal exported to British possessions, or to 46,072 
foreign parts, or the coast be ce ce ce ce ce 64649 
Ditto, by canal and inland navigati es: sh, ooies Of 6 
— 4710 
Total quantity of coal conveyed beyond limits of Coal Duty — 
district during December, 1865 .. .. «2 of of «8 81,153 
Ditto ditto $086 4. bc Sh 06 06 88 13,539 








AMERICAN NAVAL Irems.—It has been ascertained that dtiting 
the entire war the American navy has lost only 1,406 men in killed, 
and 1,638 in wounded, out of 75,000 sailors and marines who have 
been on the rolls. This is inclusive of all losses in the battlés on 
the Mississippi, at Charleston, Mobile and Fort Fisher, and élée- 
where. This is due in part to the fact that the enormous range of 
modern guns has in the main kept the men out of musket range. 
It is worthy of note that the whole expense of the navy since 
the begin of the war, including the construction and 
equipment of all its vessels and their maintenance, has 
less than 230,000,000 dols., or only about 7} per cent of the national 
debt. Since li 210 vessels of war have been constricted. 


The steam sloop Swatara has been recently commissioned for 
the purpose of testing the Fcc om of to their other 
acquirements a safficient knowledge of the working of 


the steam engine, to enable the future officers of the navy to per- 
form the duties of the engineer, or keep a watch on deck, as they 
may be assigned. A dozen mi én, of the last 
c who have had the usual theo; and practical ction 
in all the branches tangat at the Naval Academy, are attached to 
this vessel ; they will keep alternate watches in the engine-room 
and on the quarter-deck, under the supervision of the officers, until 
tedt to discharge both duties ; thus comp) their prac- 





com 
tical instruction in seamanship, navigation, nautical astronomy, and 
| steam engineering. 
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ON THE COMMERCIAL IMPORTANCE OF THE 
PROPERTY OF SPECIFIC INDUCTIVE RESIST- 
ANCE IN MATERIALS FOR THE INSULATION 
OF SUBMARINE TELEGRAPH WIRES. 


Ir is now very generally understood that the rate of speed 
attainable in signalling through a cable of given length— 
upon which the commercial value of the cable will gene- 
rally be ent—varies in certain measure both accord- 
ing to the weight of copper in the conductor and the thick- 
ness of the insulating sheath. Tt is understood also that 
the specific inductive resistance of the material of which 
the latter is poets 2 ae ae 
and that, in fact, ceteris paribus, a double specific resist- 
ance would si, simply a double — capacity. 
Nevertheless, the full commercial importance of this pro- 
perty in insulating materials adapted for the covering of 
submarine wires is by no means sufficientl, ised or 
ay iated. That this is the case might be gathered from 

é very modest claims put forward, in relation at least to 
the point under consideration, by patentees advocating the 
adoption of insulating materials other than gutta percha, 
and of higher specific resistance. A perhaps natural, but 
very erroneous impression is, that a dielectric of, say, 
double the specific inductive resistance of gutta-percha, 
and of corresponding conductive resistance, would, for prac- 
tical purposes, be only about double the value of the latter. 
Again, it is often supposed that a double thickness of gutta 
percha would be equal to a simple thickness of a dielectric 
such as that referred to. Such a supposition would, in 
most cases that could occur in practice, be very far from 
the truth. It is impossible to state generally—as the elec- 
trician is sometimes requested to do—what weight of an 
insulating material of given specific inductive resistance 
would correspond to a given weight of gutta percha; but 
the question can be answered in any particular case, and a 
tolerably simple formula can be given by means of which 
problems of this kind may readily be solved. 

Before proceeding to consider this formula and its appli- 
cation, we may briefly enter into some of the general 
technical bearings of the present subject-matter, whilst 
giving one or two examples illustrative of the fallacy of 
the notions previously referred to, and of the conditions 
which determine in practice the relative weights of mate- 
rials, differing in specific inductive resistance, requisite, 
with a given weight of copper per unit of length, to obtain 
a ified rate of speed in signalling. 

e mathematical formula for speed (S.) attainable in 
ling becomes,* when the specific inductive resistance 
(r) of the insulating medium requires to be taken into 


S=W xr x log. eo 


in which W and w are the weights re: ively of copper 
and insulating material, 7 a coefficient denoting the differ- 
ence in specific gravity of copper and the insulating mate- 
rial, and m9 the common logarithm of the value to which 
it is prefixed. 

It is evident from the above expression that when the 
bulk of copper (= W) bears a very high proportion to that 
(7. w) of the insulating material, the value of the logarithm 
of the fraction will be nearly doubled by doubling 7. w ; 
whereas in the contrary case the value of the logarithm 
will be comparatively but little affected by doubling 7. ~, 
which will require to be much further augmented in order 
to double the logarithm. Let, for example, W= 10, and 

V10+1 


r.w=1; then log. Vio = 0°0199, and supposing 7 to 


be now halved, the value of 8 will be but little diminished 
Vit 270-0004, or nearly 
double the former value. But if W=1 andr.w= 10, 
V1 + 10 
V1 
resistance, 7, of the insulator be now halved, we shall not 
be ableniearly to compensate for this diminution in the value 
Vi + 20 
vi 
We thus perceive that the quantity of material necessary 


to compensate for any diminution of the value of r is depen- 
dent upon the ratio of W to w, and increases as this ratio 


if we make 7. w= 2, since log. 


then log. = 0°5207; and, if the specific inductive 





for 8 by doubling 7. w, since log. = 0°6610 only. 


is diminished or as the ratio * is augmented. This law 
is exemplified in the following cases :— 
I. Ratio of W = 4 
w 
W = 648. w = 162. 
S=648 x 1 x log. V648 + 9 x 162 
Vv 648 
If we double the resistance (7) of the imsulator, the speed 
will be doubled, thus 


= 166. 


VER TORI _ 
V 648 
Tf we now halve both W and ~, the speed will be the 
same as in the first instance, since 
S = 324 x 2 x log, V324 + 9 x 81 — 166, 
324 
Let us now find what weight (w) of insulating material, 
having a specific inductive resistatice = unity would re- 
place in this case 81 Ib, of the insulator having as.i.r=2, 


The value of 8, and that of W, remaining the same, 


S’= 648 x 2 x log. 332. 


324 x 1 x log. VW + 9.0 — 166, 
324 
and log. VW + 9.0 = 166 = 0°512. 
324 324 





* Vide p. 400 of last vol. 





Then, by reference to the table of logarithms— 


VW +9. w=—325 x 18 = 584, 
W +9. v= 685" = 3422, 
and = HS — oe 


The equation for speed will therefore be— 


8 = 904 x log, V3%4 + 344 x9 — 19g, 
V 324 
And in this case 11b. of the insulator 
would be equivalent to 4} Tb. nearly, of 
which the s. 7.7 = unity. 


UL. Ratio © = 0-935, W = 650, w= 696. 


pat, S= 650 x log. V650 + 68 x 9 — 954 wennty, 
V 650 
Doubling 7, and halving both W and w— 
7/325 + 347 x 9 
So = 84. 
Vv 325 
We will now find what weight of material of s.%.r.=1 
would in this case replace 347 Ib. of material of s. 7.7. = 2. 


825 


dotible 3.7.7 
material of 


S= 325 x 2 x log. 





325 x dog. 


VW+9.w_ 334 +9.w.. 
<a ; + —____— = 105. 
J 395 = 1027 1 
¥W;+ 9.w= 1065 x 18= 1917. W+ 9.v=1917%= 
—_— 325 — go 47, 








log. 


36750, and w=- 


The equation for Speed, with the increased quantity of 
insulating material of lower 8.7.7, would thus be— 


S = 325 x log. V 325 + 404 7 x 9 334 nearly. 
4/325 

In this case 1Ib. of a material of s.7.7.=2 would be 
equivalent to more than 114]b. of an insulator of which 
the s.7.7 = unity. 

The general formule (1 and 2), which have been given by 
Mr. Desmond Fit id in the solution of the following 
problems, will be useful to the telegraphist in cases where 
the question of substituting any insulating material of 
known inductive resistance for another has to be considered. 

Problem 1.—To find what weight of an insulating mate- 
rial (No. 2) of a specific inductive resistance = 1 x 2» will, 
when applied to a wire of specified length and diameter, 
replace a given weight of an insulating material (No. 1) of 
which the s.7¢.7 is taken as unity. 

If hollow cylinders of equal thickness and length, and of 
equal weight, be taken, the resistance in the case of ma- 
terial No. 2 will be 2 times greater than in the case of 
material No. 1, since R = log. 4 would become R = 

D 
log. =) X n. 
(log 7) n 


Now, taking two hollow cylinders of equal inductive 
resistance, and of equal length and internal diameter, and 
calling x the weight of insulating material No. 2 necessary 
to replace a given weight, w, of material No. 1, we have: 


a + ad? w + d? D 
(og. vee) x nzlog. VB +O = log. - 
let ; =a, then log. KT = log. Va 
Vere _ VS, 
-~ aoe 


Vit h=VYaxd 
a + d*=(/a xa) 
e=(Yax aj—a. » + @) 


Simplifying, in the equation first given, this expression for 
a, we have ; 


2 Ai D 
log. = )x n=log. = 
(108 i chia 


which is evidently consequent upon the logarithmit éx- 
pression for R. 

Problem 2.—To find what weight (x) of an insulating 
material, of which the specific inductive resistance = 1, 
will replace a given weight (w) of an insulating material 


of which the s.7.7—=1 x n 
2 a D 
log. EX =n x log. ee =n log. 7 


let B =a, then 2 x log. D , log. ()" = log. a’; 


d d 
therefore log. LET log. a”, and 22 © x a” 
Vie+d=axd xr4+d*=(a x d)? 
and a=(@xd*—ad .... MT) 
Substituting this value for z, in the first equation, and 
simplifying 
log. (5)" =n x log. 2. 
d = 


We may now give ore or two examples of the appliéa- 
tion of the forniula (T.) 


Example 1.—Assuming the specific inductive resistance 
of masticated pata-rubber to be 1°6, that of gutta-percha 
being unity, it is required to know what weight of india- 
rubber might be substituted for the gutta-percha ima cable 
constructed with 4001b, of copper and 4001b, of gtttta- 


percha per naut, 





_ The diameter of the core (D) will be proportionate to 
V 400 + 400 x 9 = 63°24, 

The diameter of the conductor (d) will be prop. to 
9/400 = 20, » 

The ratio of D to d= 4 = 3'162, 

And the inductive resistance per naut. of cable may be 
expressed as R= log. 5 = 0-400. 

O ae Se cones OS See D, 

bulk of 


by nine in 
the 


to replace 400 lb. of gutta-percha under the conditions here 
specified will, therefore, according to the formula (1), be 
given by the following expression:— 
r= G/F 162 x 20)" — 400, 
By logarithmic evolution it is easily found that 
/ 3-162 = 2053; 
2053 x 20= 41°06, 
41°06* = 1686, 
1686 — 400 =1286, 
and 2 = 143 nearly. 

Tn a cable such as the Malta-Alexandria cable, therefore, 
143 lb. of india-rubber would lace 4001b. of gutta- 
percha, allowing of the same rate of speed in signalling. 

The diameter ™ of the india-rubber core would, as 
compared with the diameter (D) of the above specified 
cable, be proportionate to 

V 400 + 143 x 9 = 41°07, 
the diameter (¢) of the conductor of course remaining the 
same, or = 4/400 = 20, 


The ratio > would thus be = = 2:05, 
And the inductive resistance per naut.— 
R= log +? x 16 = 03117 x 16= 0-498, 


or 0°499 nearly. 

Tt will be interesting, and perhaps useful, as a further 
example to the telegraphic student, to aécertain what 
weight per naut. of a material having a specific inductive 
resistance = 2, that of gutta-percha being unity, might be 
used in the construction of an Atlantic cable similar to 
that of 1865, and to that now peng constructed, in weight 
of conductor and in speed attainable in signalling. 

Example 2.—Given a cable upon the following specifica- 
tion, it is required to find what weight of an insulating 
material (A) having a specific inductive resistance = 2 (that 
of gutta-percha being 1) might be substituted for the gutta- 
pere 

Weight of copper ... ... ... 3001b. per naut. 

»  » guttapercha ... ... 400 » > » 
Diameter (D) of core proportionate to V 300 + 400 x = 62°45 
(9 being assumed, as before, as the ratio of the specific 
gravity of copper to that of gutta-percha expressed as 
unity). 

Diameter (d) of conductor = ¥ 300 = 17°32. 
‘ D __ 62°45 
tio of D to d= = = —— — 
ne d 17°32 

The attainable speed of signalling through this cable 

being proportionate to 
R = log. 3°67 = 0°564. 

We may again point out that—since in the equation for 
D we have multiplied by 9 the weight of gutta-percha, in 
order to obtain a close approximation to the true value for 


> the formula (1) will, when here applied, give the 


weight of material multiplied by 9, or its bulk in compa- 
rison with an equal weight of copper. In the formula the 
difference between the specific gravities of coppér and of 
the rome | material is not taken into account, the 
diameter of the conductor not being expressed in terms 
of its weight per unit of length as above. 

The required bulk of insulating material A will, there- 
fore, be— 





= 3°67 nearly. 


x = (867 x 17°32)* — 300 = 799 
799 
and the weight—  —>- = 89 nearly. 

The diameter (D') of the core insulated with this material 
would, therefore, be proportionate to V300 + 89 x 9 = 
33°18, that of the wite (d) remaining = 7/300 = 17°32. 

The ratio of D’ to d would be— 

Dp 33°18 

T= 1-916 nearly ; 
and the ductive résistance per naut. of cable 

R = log. 1916 x 2= 0°564, 
which expresses also the rate of speed attainable in 
signalling, sinée the diameter of the conductor is the same 
as in the case of the gutta-percha insulated cable. 

We thus perceive that if a substance of twice the 
specific inductive resistance of gutta-percha—and of a cor- 
responding specific conductive resistance—should be found 

licable for the insulation of submarine cop 89 Ib. 

of this material would efficiently replace 400 Ib. of gutta- 
rcha in a cable such as that which it is now proposed to 
across the Atlantic. If, in addition, the cost per Tb. of 
this substance should be much lower than that of gutta- 
percha, it is to see that the outlay now requisite m the 
construction of long lines of submarine telegraph would be 
enormously redu Under these conditions, again, the 
necessity which at present exists—at least in an electrical 
and, consequently, in a pecuniary point of view—for the 
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use of a conductor of pure copper would no longer prevail 
to the same extent; and a material p of 
tensile strength than copper might, with t advantage 
in a mechanical point of view, and probably little or no 
detriment in a pecuniary sense, be associated with the 
latter metal, or even employed alone, for the conducting 
wire. 

When it is further stated that electricians are already 
acquainted with several bodies of which the ific induc- 
tive resistance is double, or nearly double, that of gutta- 
preps amongst which appear evidently adapted 

or the insulation of telegraph wires—it requires no great 


foresight to ive that a period is app ing when the 
main obstacle to the extension of su ine telegraphy, 


viz. the necessity for immense outlay and risk, may 
removed. And it should be mentioned that the above con- 
siderations do not supply us with all the grounds upon 
which a saving of unnecessary expenditure in the construc- 
tion of submarine cables may be effected. There is much 
to be done, however, in a practical direction before we can 
see thus cheapened the means for telegraphic intercom- 
munication throughout the globe; and apathy, or ignorance, 
and consequent want of confidence in, or appreciation of, 
new facts and new teachings of science, amongst those who 
are concerned in telegraphic enterprise, may postpone for 
a lengthened period the advent of the new era in sub- 
marine telegraphy to which we can now look forward. 
But there is no necessity either in nature or in art that the 
materials and the labour for the construction of a trans- 
atlantic telegraph should cost three-quarters, or half, a 
million sterling; and this fact, which appeals to a motive 
tolerably strong in every civilised community, will of a 
certainty become better understood as the results of 
scientific investigation become better known. At the 
present moment it is not very creditable to manufacturing 
enterprise and telegraphic science, as distinguished from 
electrical science, to find that gutta-percha—a dielectric of 
comparatively low inductive and conductive resistance— 
should be virtually alone in the field as a material prac- 
tically adapted for the insulation of submarine telegraphs; 
maugre the opportunities for innovation and improvement, 
possessed by firms such as those of the Messrs. Silver, Hall 
and Wells, Macintosh, Hooper, Hancock and others who, at 
least upon an experimental scale, have taken a certain lead 
as manufacturers of the matériel of submarine telegraphy. 
Never, perhaps, were opportunities so imperfectly appre- 
hended even when partially acted upon. Many of the 
workers in this new sphere do not realise the full impor- 
tance of what they themselves have effected in certain 
directions, whilst in others greatly overrating the value of 
the results obtained. More especially have the pecuniary 
bearings of questions such as those in connection with the 
resent subject-matter been misunderstood, owing to the 
act being overlooked that in electro-telegraphy com- 
mercial questions are also electrical questions, and can be 
solved only by a careful consideration of scientific data. 








INSTITUTION OF CIVIL ENGINEERS.—ADDRESS 
OF JOHN FOWLER, ESQ., PRESIDENT. 
(Concluded from page 22). 


WHEN iron is intended to be used in structures, it is essential to 
know under what circumstances cast iron is best for the purpose, 
or when wrought iron should be employed, and also when steel 
must be resorted to, The profession has probably been assisted to 
a greater extent by the experiments and writings of its members 
and of distinguished men of science in the material of iron, than 
on any other subject ; but these valuable investigations and experi- 
ments must be supplemented by the practical knowledge which 
can only be acquired by attentively studying the peculiarities of 
material and manufacture. 

Cast iron or pig iron remelted and run into moulds is largely 
used by engineers for columns and other parts requiring great 
power Of resisting conipressive strains; and as its price per ton is 
generally about one half of that of wrought iron, it becomes a 
matter of economic importance to adopt it in all cases where it 
can be safely and properly used, but it is of the most varied 
quality and strength, and the greatest attention of the engineer is 
—- to secure the proper kind. 

rought iron is perhaps less varied in its quality than cast 
iron, and for many purposes of yo grown it is the safer metal 
to adopt, from its greater power of resisting tensile strains, and 
less liability to sudden fractures; but it must be remembered that 
wrought iron is sometimes pure and of high quality, sometimes 
very impure and of the commonest quality; and even with the 
anne degree of purity it may be soft and fibrous, or hard and 
crystalline ; therefore it is obvious that the young engineer should 
acquire a sound knowledge of its nature, both chemically and 
practically, so as to enable him to secure the quality he desires, 
and to know when he has obtained it. 

It would be easy to enlarge upon this interesting question of 


country, and so with numerous other woods wt hy Googie. 

The durability, and peculiarity of the different of 

timber, and the true value of artificially preserving them, should 

also be known and understood. : 

a ome’ Ne yey for the purpose of illustrating 
fact, fore an engineer can even commence 

the design of his works he must have previously obtained a large 

amount of inf tion regarding the 

materials employed = e i 

select for his intended structures those materials which will be on 

the whole the most suitable, having reference to efficiency, dura- 

bility, and economy. 

I will aw peneret to the question of the kind and degree of 
knowledge w! is required to enable a young engineer to proceed 
to the attest Gains of'e wells work of importance, such as a rail- 
way with its stone, brick, and iron structures, its earthworks, and 
its agen gore permanent way, a ——- station, a station-roof, 

their appliances. 





docks , waterworks, breakwaters, or a Great 
Eastern steamship. 

Although it has b the practice in modern times for many 
civil to be employed chiefly, or almost entirely, in some 


one branch of the profession, I desire to repeat my conviction that 
it is most important that the early preparation and subsequent 
study should be as extensive as possible, and should embrace every 
branch of professional practice, not only for the p e of securing 
to a young engineer more numerous opportunities for his advance- 
ment, but also because sound engineering knowledge and experience 
in all branches will greatly add to his efficiency and value in any 
special branch, in the same manner that a medical man will be 
more reliable in his practice on the eye and the ear if he possesses 
a sound practical and theoretical knowledge of every part of the 
human frame. 

All classes of the profession, but especially the railway, the dock 
and harbour, and the waterworks engineer, must ess a know- 
ledge of liamentary proceedings, so as to be able to avoid all 
non-compliances with the standing orders of Parliament. This, it 
is true, is no easy matter, as the clauses are often drawn up with 
so little care and practical knowledge that neither engineers nor 
solicitors, nor the most experienced parliamentary agents, can 
understand what is intended. é 

On the subject of parliamentary proceeding generally, it may 
be taken for granted that all committees desire to do justice to the 
cases which are brought before them, and that if they sometimes 
fail in their decisions, either as regards the interests of the public, 
or in arranging a fair settlement between antagonistic interests, it 
is not unfrequently due to the imperfect and crude manner in 
which cases are presented to them ; and I would impress on all 
young engineers the importance, both to themselves and to their 
clients, of laying their cases before committees in the most perfect 
manner ible, by full and correct information, carefully pre- 
pared and clearly worked out. 

The professional knowledge required by the railway engineer 
commences with surveying of all kinds, the use of the theodolite, 
the aneroid barometer, the level, the sextant, &c., and includes 
surveys for preliminary and parliamentary purposes; and also 
working surveys of minute accuracy, on a large scale, from which 
engineering works may be set out with precision upon the ground. 

The railway engineer must understand thoroughly the nature 
of earthwork of every kind, and the proper angles or slopes to be 
adopted for cuttings and embankments. He must have the 
requisite qualifications to enable him to design bridges, viaducts, 
tunnels, and all other works and buildings in the best and most 
economical manner. 

He must have a knowledge of the training of rivers, and the 
effects of floods and drainage, to enable him to make accurate 
provision for the discharge of water, without waste of money by 
oan works unnecessarily, or the risk of damage from works whic 
are insufficient. 

He must be familiar with the various characters of permanent 
way, the best description of rail, sleeper, fastenings, and ballast, 
oa with the different descriptions of gurt crossings, turntables, 
signals, and telegraphs. 

In the matter of permanent way, it is somewhat remarkable 

that, with all our experience, there should still remain a doubt 
amongst engineers as to the best kind to be adopted even under 
similar circumstances. For, although Continental engineers have 
almost without exception adopted the flat-bottomed or ‘‘ Vignoles” 
form of rail, the <L form of rail with equal top and bottom webs, 
and cast iron chairs and wooden keys, 1s still largely used in this 
country. 
A = of facts with respect to the different descriptions of 
permanent way in use in this and other countries, with a view to 
arriving at a comparison of the advantages and disadvantages of 
each, would form a most interesting and important paper for the 
institution, especially if it embraced all the recent experiments 
with reference to the use of steel rails. 

The railway engineer should not be destitute of some know- 
— of architecture and such a taste for those graceful outlines 
and simple appropriate details, which should always characterise 
the works of an engineer, avoiding, on the one hand, the unnatural 
ornamentation which seems to have no connection with the struc- 
ture, and on the other hand, a disregard of either form, outline, 
or proportion. 

ut all such knowledge may fail if there be not constant super- 
vision and control over the quality of all the materials and the 
workmanship employed upon the railway ; and it is not too much 
to ae that without the —— knowledge, which is only obtain- 
able by having first performed the duties of resident engineer, it 
is hopeless to expect that any engineer can be competent to under- 
take the responsibility of important works, or be fit to have large 
sums of money entrusted to him for expenditure. It is in the 
por ene | of resident engineer that all previous preparations, both 
sc olastic and professional, and all theoretical acquirements, 





wrought iron, but it may suffice to instance armour-plates and 
rails, as cases where the best quality is required, but the quality, 
though best, must be different in kind; for armour-plates e iron 
can scarcely be too soft and fibrous, while for rails it can scarcely 
be too hard and crystalline, provided it is not so brittle as to be 
liable to fracture by use. Again, in some iron, such as the “ best 
Yorkshire,” the quality appears to improve with every additional 
— in the manufacture, while the ordinary Welsh iron is 

ost destroyed by repeated manipulation. All these and many 
other matters connected with iron should therefore be known 
thoroughly and a to the engineer. 

In order to illustrate the necessity of the systematic study of 
the peculiarities of the metals called iron and steel, let me refer 
to the experiments of Mr. Eaton Hodgkinson, which first demon- 
strated that the average resistance of cast iron to crushing was 
more than six times its tenacity, while the resistance of wrought 
iron to crushing was only four-fifths of its tenacity; and it will be 
remembered that the mathematical investigations he founded upon 
these experiments first established on a satisfactory and reliable 
basis the degree and ratio of tensile and crushing force in cast and 
wrought iron. 

With respect to steelit must be admitted that, before we can 
safely adopt it to any considerable extent for purposes of con- 
struction, it be necessary to have a similar series of experi- 
ments and investigations specially made, but so promising a metal 
will a yay all the trouble that may be bestowed upon it. 

Of timber a thorough knowledge should be acquired, as no 
material is otherwise more likely to deceive and to disappoint the 
engineer. Not only is great difference found in trees of the same 

neral description, such as the numerous varieties of the pine, 

ut the same kind of pine is a different quality of wood in different 
countries, and even in different soils and climate in the same 
country; and again the same tree is entirely changed by being 
“bled,” or having its sap withdrawn. The oaks of America, 
England, and the Continent, are entirely different in their cha- 
acter, and oaks also differ in quality from each other in the same 





utilised and rendered of practical value ; and it is only after 
much experience on different works of varied character, dimen- 
sions, and materials, that a young student of engineering can 
claim to take rank as a “civil engineer.” 

The dock and harbour roy requires the general and much 
of the special knowledge of the oulleny engineer, such as that 
which belongs to railways and tramways, and warehouses for 
goods ; and to this he must add a vast amount of other special 
knowledge not required by the railway engineer. 

He must understand the laws which govern the ebb and flow 
of the tides, the rise and fall and time of high and low water, and 
he must have a knowledge of marine surveying, or the best means 
of ascertaining the set and speed of currents, and their tendency 
to increase depth of water by scour, or to diminish it by silting ; 
he must also know what kind and extent of entrance accommoda- 
tion to provide, whether the general plan should comprise only a 
siinple lock, or be combined with a half-tide basin ; whether single 
or double gates should be used; and whether it would be necessary 
to have a tidal basin or a recessed space or both. 

The nature of the trade to be accommodated in the proposed 
docks must also be carefully ascertained, in order to provide a 
proper proportion of quay oe and water space, and proper width 
of, quays, warehouses for bonding or for goods to be deposited, 
sheds for temporary protection, entrance for barges into ware- 
houses from the docks, graving docks and workshops, with me- 
chanical appliances for gates, sluices, and pumping, and for shipping 
or discharging minerals or goods. 

He may have to deal with solid foundation and enjoy a facility 
of wapecen, suitable materials for construction, as at Liverpool; 
or he may have the bad foundations of Hull and other places, 
where alluvial silt of great depth has accumulated. It may be 


that good sound stone is too costly for the mass of his work, and 


that he must resort to brickwork, or rubble stonework, or concrete, 
or to a combination of all three ; but in determining such questions 
it is impossible that anything but previous habits of careful inves- 


tigation and experience will enable an engineer to arrive at the | 


best decision. For it is not enough that his work should be solid, 


prmmnent, sal ait, but it should be rendered so at the smallest 


The dock and harbour engineer is also required to report u 
and to construct, harbours of refuge, piers, landi ight. 
houses, forts, canals and their appliances, river improvements, and 
many other hydraulic works; and, in short, of this branch of 
engineering it may be truly said that questions arej continually 
arising which require jal study and mechanical invention 
to a greater extent than in almost any other branch of the profes- 
sion. 
Harbours of refuge, being large and costly works, are necessarily 
few in number, and they are so slow in progress, and have gene- 
been so often changed from their original object and design, 
that few engineering works have given less satisfaction either to 
the profession or to the public; but we may hope, in the future, 
that if governments accurately ona the objects they 
desire to obtain, and boldly grapple with the difficulties and cost 
of a well-matured design, better and more useful works may yet be 


accom 

The waterworks and drainage engineer must possess many of the 

ualifications of the railway and dock engineer, and especially 
those which concern earthwork and masonry; he must also be 
familiar with the means of obtaining information on the subject of 
rainfall in different localities, the methods of correctly gauging 
streams of every kind; the proportions of the rainfall available for 
his purposes after estimating for evaporation and waste, and the 
extent of the provision to be made for periods of dry weather, or 
for compensation to mill-owners and other interested parties. 

He must be conversant with the proper mode of executing the 
works of reservoirs, conduits, weirs, tunnels, and aqueducts. 

He must understand, by the aid of the chemist and his own 
experience, the nature of the impurities in water, and the best 
mode of diminishing them, ae mechanically, by subsidence 
and filtration, or otherwise. 

To the waterworks engineer we must look for the solution of 
one of the great problems which the rapid increase of population 
is now ry: upon us, viz., a comprehensive system of conser- 
vancy of the waters of mountainous localities for the use of 
large cities and towns and densely populated districts. We are 
completely outgrowing our present arrangements for water supply 
in the great majority of instances; and the convenience, comfort, 
and health of the public demand that such works when required 
shall be no longer postponed, 

The initiative has been taken as to the question of a new source 
of water supply for London, in a pamphlet by a well-known 
authority in this branch of engineering, and sooner or later the 
subject must command public attention. 

e waterworks engineer must also be competent to design and 
superintend works of sewerage, as well as the water supply, of 
large and small towns and localities; and his familiarity with 
waterworks will naturally aid him in this, as the ,problems for the 
discharge and pressure of fluids are identical in both cases. 

The great sewerage works of London are now far advanced and 
have ente roduced beneficial results ; the attention of other 
still neglected cities and towns has recently been called to this 
important subject by the loud and startling voice of a threatened 
return of cholera, and it is to be hoped that the proper authorities 
will perform their duty promptly and efficiently in this matter, 
but I cannot here refrain from calling attentioh to a gigantic evil 
which has been created by certain drainage and sewerage works 
already executed, and where the convenience and comfort of one 
set of people have been obtained by the infliction of a nuisance 
upon lies: I allude to the discharge of collected sewage, with- 
out any attempt at purification or deodorisxtion, into streams of 
pure water. 

It is remarkable that an injustice so great, and an evil so 
intolerable, should in any case have been permitted by Parliament, 
or by the general law of the land; but now that public attention 
has bons directed to the subject, it is to be hoped that as soon as 
possible a remedy will be applied to the cases where mischief has 
already been done, and that care will be taken to preventarecurrence. 

It is no longer a matter of doubt that deodorisation or purifica- 
tion is quite practicable in every locality, and therefore no sewage 
should ever be permitted to be discharged into existing streams 
without this purification, or it should be carried out to the sea and 
there discharged, as is now proposed for the north side of London. 

The mechanical engineer deals with the most varied and 
numerous subjects of all the branches of engineering. They 
require that he should thoroughly understand the means of pro- 
ducing mechanical power, and of applying it to all the infinite 
variety of purposes for which it is now demanded. To this end he 
should be master of the laws of motion and rest, of power and 
speed, of heat and cold, of liquids and gases, 

He must be familiar with the strength of materials under every 
variety of strain, the proper proportions of parts, and the friction 
of surfaces. 

He must apply existing tools and contrive new ones for his 
work, and know how to direct power in the raising of weights, or 
for driving all fixed machinery, or in producing locomotion on land 
or water. 

On railways he is responsible for the vast number of objects 
required in the machinery of erecting and repairing shops for the 
engines and carriages, for the pumping and other fixed engines, 
and especially for the locomotive engine itself, and for rolling and 
fixed plant generally. 

In connection with docks, he is required to design the machinery 
for opening and closing the dock gates, working sluices, emptying 
graving docks, or for working the cranes on the quays, or in the 
sheds and warehouses. 

The mechanical engineer generally also executes the designs of 
the gas engineer, even when he does not originate the work which 
is intrusted to him; and in this branch considerable chemical 
knowledge must be added to his mechanical qualifications. 

For waterworks he designs and executes pumping engines, 
sluices, valves, sto’ ks. 

In the case of mines he supplies designs of the engines for pump- 
ing, drawing, ee or ventilating; for locomotives above and 
below ground, as well as for the various mechanical appliances 
— in collieries, mines, and ironworks. 

e adoption of the telegraph has been so astonishingly rapid 
and extensive, both by sea and land, and the purposes to which it 
has been — so important, that a considerable body of able 
and accomplished engineers have devoted themselves almost 
exclusively to the subject for the last few years, and have already 
created a new branch of the profession, called telegraphic engi- 
neering; but to an accomplished telegraph engineer it is 
necessary first to be a good. mechanical engineer, and then to add 
the special knowledge of the electrician, and therefore I include 
them under the head of mechanical engineers. 

I think it may fairly be traced to the distinguished ability of 
that class of mechanical engineers who have devoted themselves to 
telegraphic engineering that already so much has been done in 
telegraphy. Certainly no discussions have been more ably sus- 
tained in this institution than those upon this subject. 

Allied with the mechanical engineer is the naval architect, and 
only a mechanical engineer could have constructed the vast steam- 
ships of modern days. The ordinary timber ship-builder of old 
would have been literally at sea in the construction of modern 
vessels wherein the material is iron, and when the size of the 
vessel requires scientific knowledge of form and resistance, of 
strains and of strength, and when steam is the motive power. 
The demand for large and swift vessels for ferries, for long voyages, 
for floating batteries, and for iron-clad sea-going vessels, has of 
late been so great that the construction of steam vessels has 





become a distinct branch of engineering, under the name of naval 
| architecture. 

The mining engineer must possess much of the knowledge of 
| the railway and the mechanical engineer, and he must add to that 
general knowledge much special knowledge of his own. He must 
know how to sink shafts to the minerals if they require to be 

















Jan. 19, 1866. 


THE ENGINEER. 











extracted from beneath the surface (which is usually the case), and 
how to a oe p out the water he meets with either in the 
shafts or 


He must know how to excavate and bring to’ the surface 
Crates they bomel, capper, tin, lend, ot fan, and tod 
means 


this he must construct subterranean aia gy oy 
ventilation by fans or furnaces, supply power to lift the extracted 
mineral to the surface; and when brought there, he must under- 


stand the further requisite work, as the coal will os 
screening, or washing, or manuf: ing into coke, and the ore 
will require crushing, washing, or smelting, or possibly all three 


In all these cases and many others, such as the collection of 
surface ironstone and other minerals, by railways and locomotive 
engines, and the working of lifts and inclined planes, the minin 
engineer has most important functions to perform, and i 
machinery to adapt or invent, and relying on his judgment and 
skill alone, the investment of sums of money for the develop- 
ment of the mineral wealth of this country is annually made. 

I must not vr 5 omit a passing reference to the scientific 
talent which of late years has been devoted to artillery—its 
weapons of attack and works of defence; and I think we may 
fairfy claim that it is mainly due to some of the able members of 
this institution that this art has been placed on a new and vastly 
improved basis, and that as a consequence a new branch of the 
profession has been actually created—artillery engineering. 

Having now enumerated in some detail the various descriptions 
of work which engineers are called upon to carry out, I will next 


Soenchen, ty set seoeiberod aah ogeal'te that el 
is not considered 


its theoretical 
equal to that of France or Ger- 
many for the civil 


It is true that all continental nations have an advantage 
over this country in genes Ge aelne fl Cal gee 
ment gives them of concentrating, in one recognised ial school 
for the preparation of civil engineers, all the best available talent 
of their country. 

This plan does not exist in our country, and on the whole we 
rejoice that it does not; neither does the inducement of Govern- 
ment employment form the chief stimulus to our exertion, for 
which we are thankful; but at the same time no good reason 
can exist why the opportunities of acquiring theoretical prepara- 
tion in this country should be inferior to those of the Continent: 
and I have the confident hope, from the anxiety which is now 
manifested to increase the abe of our profession, and the desire 
to have the best possible preparation for it, that even in the theo- 
retical branches we shall shortly have to acknowledge no inferiority 
to any other nation. In the practical branches we are admittedly 
superior. 

n drawing attention, however, to a comparison between our 
own and other countries, let me be guarded against the ibility 
of being und to suggest that this theoretical pad, ~ my ought 
to be obtained by any sacrifice whatever of our undoubted great 
practical knowledge; indeed, on the contrary, I think that the 
attention to the greater opportunities which young engineers in 
this country enjoy, by reason of the number and character of our 
new public ho than is attainable in other countries, should be 





proceed to point out the kind of preparation which, in my opi . 
is requisite to enable them to perform their work in a proper 
manner. 

I am aware of the difficulty of the task, and of the wide differ- 
ence of opinion which exists on the subject, but I feel unable to 
resist the opportunity of bringing this question under the con- 
sideration oF the institution, because I feel convinced that at no 
period in the history of the profession has it been so important as 
at the present time. ose who may not be disposed to coincide 
in my views may at least be led by the description of them to 
throw new light on a subject which is of vital consequence. 

We of the ing generation have had to acquire our profes- 
sional knowl as we best could, often not until it was wanted 
for immediate use, generally in haste and precariously, and merely 
to fulfil the purpose of the hour, and therefore it is that we 
earnestly desire for the rising generation those better opportunities 
and that more systematic training for which in our time no 
provision has been made, because it was not then so imperatively 


uired, 
The preparation and training for the civil engineer may be shortly 
described as follows :— 

1. General instruction, or a liberal‘education. 

2. Special education as a preparation for technical knowledge. 

3. Technical knowledge. 

4. Preparation for conducting practical works. 

All this preparation and training will have to be acquired at 
some time or other, and in some order or other, and it is known 
that in the cases of some successful persons of great perseverance 
they have been acquired in a very remarkable order; but at the 
present time, and with all our modern opportunities, there is no 
reason why they should not be learned in the most convenient and 
me wll begin by su boy of fi hom his 

in by supposing a boy of fourteen, in whom hi nts 
have discovered a mechani jias, who has made good soulean in 
his general education, and especially in arithmetic, is of strong 
constitution, and possessed of considerable energy and perseverance ; 
and unless a boy possesses these tendencies and qualifications it is 
quite useless to destine him for an engineer. 

Taking the boy of fourteen, however, who the requisive 
qualifications, and with a determination of his own and his mts’ 
part that he shall be made an engineer, the period from fourteen 
to eighteen should be devoted to the special education required by 
an engineer, — ae een natural sae wg land 
surveying and levelling, drawing, chemistry, mine 1 
strength of materials, mechanical steam wel the saedgien et 
hydraulics should be thoroughly mastered. 

To accomplish these studies, and, in addition, to make consider- 
able progress in the living languages, French and German especially. 
it be necessary to sacrifice to some small extent his classical 
studies and pure mathematics ; and it is, in fact, the partial omis- 
sion of these studies, and the prominence of those I have enume- 
rated, which constitutes a ‘“‘ special education.” 

If from fourteen to eighteen the boy has made all the p: 
in these studies which can be reasonably expected from fair abilities 
and more than average perseverance, the next step is of + im- 
portance, and is one respecting which some difference of opinion 
wiAt eigh boy, if dul 

t eighteen a boy, if duly prepared, may either be at once 
placed in the office of a civil engineer for a nied of four or five 
— pupilage, or he may be placed in a mechanical workshop, or 

e may be sent to one of our great universities; and any one of 
these courses may be the best under particular circumstances, such 
as local convenience, or as the social position of parents may 
dictate. 

It cannot be doubted that a period of twelve to twenty-four 
months may be very profitably spent in manufacturing works, before 
passing into a civil engineer’s office ; but in that case the greatest 
possible care must be taken that the works selected are adapted in 
themselves to impart the desired information; and that proper 
organisation exists for carrying out strict office discipline, regu- 
larity of attendance, and due diligence; and that assistance be 
given systematically to the pupil to enable him to obtain all the 
advantage possible from his stay at the works. 

It is of the greatest importance to the future success of the 
engineer that during his professional preparation he should con- 
tinue his studies of mathematics and scientific works relating to 
his profession, and also of modern languages. 

In the case of its being intended to send the boy to Cambridge 
or Oxford, it is indispensable that all preliminary professional 
work, such as practical knowledge of mechanics, mechanical 
drawing, a ay aa levelling, should be mastered before goi 
to the university, use it can scarcely be expected that he will 
submit to the drudgery of learning them after his return from a three 
ro university course, then at the age of, say twenty-two ; pro- 

bly the best plan will be to take him away from his scholastic 
studies somewhat earlier than eighteen, if it be intended that he 
should go to the university, and to take especial pains to make him 
accomplished in the preliminary work of the draughtsman, the 
surveyor, and the mechanic; so that when he has taken his degree 
and enters as a pupil in a civil engineer’s office he will at once 
commence useful and interesting employment, and will not require 
more than three years’ pupilage. 

If ments can be so made, and assuming a boy has 
worked well at school with his general studies, and subsequently 
with his special studies, and if from the age of seventeen or 
eighteen he does justice to his opportunities in a good workshop, 
keeps up his knowledge of the modern languages, proceeds to 
Cambri or Oxford, taking a good degree, and completes his 
studies as a pupil with a civil engineer, probably such a course 
would constitute the best possible preparation and training which 
could be obtained ; but at the same time it cannot be doubted that 
is a somewhat ous combination, and can only be ful 





tly encouraged to the utmost possible extent, and that 
our old superiority as practical engineers should be ever main- 
tained. 


We will now suppose that the general education and the special 
instruction have been completed, the short probationary pupilage 
in workshops has been gone through, languages and mathematics 
kept up and improved, the university course in certain cases com- 
— and the period to have arrived for entering a civil engineer’s 
office. 

In selecting such office for a pupil, it is important that it should 
be well organised and not be too large; that the engineer should 
be a comparatively young and rising man, and be accustomed to 
take pupils; but these should be few in number, and bear some 
proportion to the number and extent of the works in usual course 
of construction under the engineer’s direction. 

It is not necessary to follow the pupil when once the engineer’s 
office is entered with any detailed advice, use he is no longer 
a boy, unable to appreciate his position and duty; we assume that 
he has been highly educated and carefully trained, well knowing 
that his future success or failure will depend on the degree of 
diligence in availing himself of the opportunities of acquiring 
knowledge during his s pupilage. 

The work in the office and in the field should be done to the 
best of his ability; and after the’ pupil has become a skilful 
draughtsman, and is capable of taking out quantities of engi- 
neering works, and pens. detailed estimates methodically 
arranged, he will then probably proceed to work out details of 
designs, and make calculations of strengths and strains, and thus 
become of real value in the office, at the same time making real 
progress and rapid improvement for himself. 

He should avail himself of every opportunity of mastering the 
purpose and the principles of construction of the work brought 
to his notice, both in the office and in execution; and he should 
ascertain the cost price of all the materials and workmanship 
employed, separating the items into every minute detail; and he 
should continue this practice systematically with all works on 
which he is engaged. 

The information which, amongst much beside, should be ob- 
tained during pupilage, and which is necessary to constitute a 
sound engineer, is— 

1st. A fair knowledge of the most fitting material for any given 
work, under any given circumstances. 

2nd. The power of designing any ordinary work with a maxi- 
mum of strength and a minimum of material and labour. 

3rd. A knowledge of the means of ascertaining the cost price of 
any ordinary engineering work. 

The information or knowledge included in this brief enumeration 
may be called practical knowledge, and it cannot be too often 
urged upon young engineers that theory and practice must always 
go agethen, hand in hand, and that they are not only not incon- 
sistent nor conflicting, but that they are Seay Sees, and 
must both be fully developed in the same person before he can 
become a properly qualified “civil engineer.” 

The period of pupilage should be from three to five years, de- 
ding on the cir t which have been previously indi- 





cated, and, in addition to his attention to the office, and outdoor 
works, it will be well, while keeping up his pre tory studies, 
is acquaintance 


especially mathematics, that he should improve 
with the French and German languages, and keep up his know- 
ledge of their engineering literature, and also avail himself profes- 
sionally and personally of the advantages offered by this institu- 
tion. 

In the case of the mechanical engineer, however, it will be seen 
that although all scholastic and scientific training should be the 
same as that previously described for all other branches, the period 
of pupilage of the mechanical engineer must necessarily be passed 
chiefly in large workshops or manufacturing establishments. 

I propose now to consider in what manner this institution can 


respec- 
tively, from which it appears that three-fifths of all those elected 
still belonged to the institution, being a decline of only one- 
seventh in the relative proportions after a furth 
twenty-five years. 

The average annual effective increase of members and associates 
during the ten years from 1840 to 1850 was 25, and from 1850 to 
1860 it was 27, the actual increase in 1859 and 1 37 in each 
year. In 1861 it was 20, and in 1862 the number was 57. 

The number of members of all classes on the books on Novem- 
ber 30, 1865, were :—Honorary bers, 20; bers, 486; asso- 
ciates, 689 ; uates, 8: total, 1,203; or an effective increase in 
one year of 108 members of all classes. 

It will thus be seen that a steady annual increase has been the 
characteristic of the institution from its commencement; and it 
may be noted in this, the forty-eighth year of its existence, that 
when it had been established twenty-four years the number of 
members was nearly one-half of the present number. 

The experience of the last few sessions shows us clearly that we 
may expect the future rate of increase to be at least equal to the 
past, and the attendance on the Tuesday evenings’ discussions show 
that the interest attached to the proceedings of the institution in- 
creases in at least an equal proportion with the augmentation of the 
numbers. 

It is now not uncommon to find our m 
crowded, and occasionally it is altogether i uate to accommo- 
date the numbers who desire to be present; and from the public 
interest attached to some of the subjects, many persons who desire 
to hear, or to take part in the discussions, are now prevented by 
our restricted accommodation from ye | 80. 

For some years in the early history of the institution it was a 
work of considerable difficulty to keep the disbursements within 
the amount of the receipts, and except for irable and 
economical management of our late secretary and now honorary 
secretary, Mr. Manby, it is hard to know what difficulties we 

ight not have experienced; nor was it until the income became 
sufficiently inc’ by the jiberal donations of the council and 
other members, by trust-moneys and bequests, and by the increase 
in its numbers, so as to be decidedly in excess of the disbursements 
that the institution was in a financial position to give increased 
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ing-hall inconveniently 
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It may be stated that during the last ten years the average in- 
crease on the receipts has been 40 per cent., whilst the increase in 
the disbursements has been only 20 ~ cent. ; and that the present 
amount of the realised property of the institution may be safely 
taken at £25,000. 

It will have been observed that considerable improvements have 
been made in the library of the institution, and in its arrange- 
ments and facilities; and no doubt the il and tary will 
continue to give this important subject their earnest attention, and 
we may reasonably expect that both the contents of the library and 
its accessibility will be still further increased. 

It is, however, somewhat remarkable that a great number of 
members do not avail themselves of the additional opportunities 
of reference to the library which have been afforded them, and this 
brings me at once to the consideration of the important question of 
the manner in which this institution may be made more useful to 
its members, 

The state of the finances, as we have already seen, will prudently 

rmit the expenditure of a larger annual sum than we now dis- 

urse, and therefore we are at full liberty financially to consider 
additional accommodation, even if it does involve some increase 
of expense; and I believe the library of the institution would be 
far more valuable to the members if an arrangement could be made 
by which it might be kept open in the evenings fcr a certain num- 
ber of days in the wal, say until nine or ten o'clock. I have 
ascertained that no practical obstacle to this extension of use 
exists,.and that the additional expense would not be considerable. 

Most of the members of the institution are necessarily ——o 
in their ordinary daily professional duties during the only hours 
when the library is at present available to them, and it is obvious 
that it is only in the case of a special reference being required, or for 
some statistical purpose, that the library can be useful to members 
generally under the present arrangement. : 

I can say from my own experience that I should have felt it a 
great boon, as a young man, to have had the opportunity of spend- 
ing an hour or two in the evening occasionally, and of reading and 
consulting the rich record of professional learning and experience 
now collected in our library, and therefore I throw out this hint re- 

ting the extension of the hours for i 








be made available in the preparation of this young eng » and 

more useful to the profession generally, and as a first step allow 

me, very briefly, to trace its history and refer to its present pros- 
rity. 

Pert will be remembered that the Institution of Civil Engineers 

was established on January 2, 1818, and Telford was formally in- 

stalled president on March 21, 1820. 

The origin of the institution was very humble. 

About the year 1816 Mr. Henry Robinson Palmer, who was then 
articled to Mr. Bryan Donkin, suggested to Mr. Joshua Field the 
idea of forming a society of young engineers for their mutual im- 
provement in mechanical and engineering science. The earliest 
members were Mr. Palmer, Mr. Field, and Mr. Nicholas Mauds- 
lay, to whom were shortly added Mr. James Jones, Mr. Charles 
Collinge, and Mr. James Ashwell. 

When the society was constituted, on January 2, 1818, these 
six young men were joined by two others, Mr. Thomas Maudslay 
and Mr. John T. Lethridge, with Mr. James Jones as secretary, 
and during the remainder of that year there was no increase in the 
number of the members, and the only additions were three new 
members in 1819. 

In the following year, 1820, when Telford became president, 
there were thirty-two elections. 

At the end of 1822, when the institution had been established 
for five years, there had been fifty-four elections. 

Telford’s name gave a t impulse to the p of the insti- 
tution, which grew rapidly in importance under his fostering hand, 
so that at the tenth year of its existence, at the close of 1827, 
there had been a total of 158 elections, and by June 3, 1828, when 
the charter of incorporation under the Great Seal wes obtained, 
the b ted to 185 bers. 

Telford continued to be the president until his decease occurred, 
which took place on September 2, 1834, and at that time the actual 

ber of bers on the books (as distinct from the number 








with great determination on the part of the pupil, to keep his 
future career always in view, and to prepare For it accordingly, 
both before going to the university, during his college career, and 
~ leaves it. 

ith respect to the special preparation of yo men, between 
the ages of deutens and onedins or dablemn, sonal of the 
largest and best proprietary sch and colleges in this country 
havespecial classes and departments for the study of the applied 
-ciences; and thence well-pre; pupils are annually sent out to 
commence their career with engineers, architects, and surveyors; 





elected) was 200. 
Mr. James Walker, the second president, was elected to that 
post on January 20, 1835; and after occupying the chair for ten 
ears, he declined to allow himself to be again put in nomination, 
in consequence of a strong expression of opinion from several in- 
fluential members, that a shorter period for the term of the office 
of president had become necessary. 
ccordingly, on January 27, 1 
| President, and served for three years. _ s 
Since then the chair has been successively filled by Joshua Field, 


, Sir John Rennie was elected 








* Another step might probably be taken with great advantage to 
students and engineers preven Aa viz., the systematic collection of 
good working drawings, specifications, and contracts for important 
works in progress or completed, and by facility being afforded for 
reference to them in the library, with permission to make tracings 
or copies. , 

There can be little doubt but engineers in large practice would 
supply or permit copies to be taken of their working drawings and 
specifications for this purpose, and in addition to this assistance with 
respect to drawings, it would not be difficult to obtain permission 
for the inspection of the works themselves during their execution, 
so that young engineers might have the opportunity, especially 
during the summer months, of seeing works as they are carried 
out, and comparing them with the drawings and specifications to 
which they have had access in the library. 

I would also venture to suggest that, in addition to the greater 
accommodation which may be given to those using the library by 
extended — y of access to it, - to the es of wor 
drawings and specifications, with arrangements for inspection ©} 
practical works, a limited number of lectures would be very valuable 
if given by members who were especially conversant with any given 
subject, on other evenings than those of the ordinary meetings 
during the session of the institution. ins 

I now approach a question in tion with the institution 
and its functions, upon which, in common with the profession 
generally, I confess I feel very strongly, and that is, the necessity 
of providing as soon as possible a building more commodious and 
more convenient than that which we now no F 

Our rapidly-increasing numbers have already reached the point 
when, ot have previously stated, the theatre in which we are now 
assembled is admittedly insufficient for the accommodation of those 
who “— to attend = discussions ; = pee os y by } per 
space, there are conditions inseparably a’ he presen 
building which prevent this room being properly ventilated and 
rendered comfortable. 

Tho ether come of Cts babtieg ae also totally inad pate 
the ordinary purposes for whic’ ey are required, on the 
evenings of our annual conversazione especially, the crowding and 
discomfort are such as to repel many of our best friends from 
venturing to be present with us. 

bef) wn ag building and well-arranged rooms, we shall also 
be able to have many —- of professional interest for our in- 
spection and study, of which we are at present deprived—such as 
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models of work and machinery, new articles, or new combinations, 


or, , even 4 good museum. —— , : 

, we shall shortly be in a position te consider a 
the future requirements of the institu 

Having now frankly t before the i tion some of the 


PFs asters cipal pemhas yt ot 
ie m our . 4 
that Iam not sang enough to expect that Thal ac 

more in this address than the and atten- 


of my professional brethren to the subject, and induce others 





in addition to that of durability. 
‘With deeper study and more complete the love of 
our profession and pride in its noble works become and 
greater in its students, and lead to that intense devotion and appli- 


the greatest 
works in.art and science; and we cannot doubt that far ter 
triumphs remain to be, and will be, achieved, by those whom I 
now see before me, than have yet been realised by either ancient 
or modern engineers. a a 
Let us, however, bear in mind, amidst our exciting professional 
avocations, and in our interesting struggles to improve upon the 
that we can never do better than imitate the example of the 
t and men who have been removed from amongst us 
Suri the few years, in the ha; fy Soe See Se oo 
ceed Sees ee eeling and friendship with 
essional rivalry, and in their high appreciation of this institu- 
and their interest in its prosperity and usefulness. 





INDIAN RAILWAYS IN 1865. 
No. II. 

Havixe summarised in the last paper on this subject the 
extent, expense of working, prime cost, and .other interesting 
i ing the finished and unfinished railways in 
ndia, it remains to consider how long this great network of iron 
highways will be separated, as at present, from speedy communi- 
cation with England and the rest of Europe, 





A, Marseilles; B, Basiasch; C, Brindisi; D, Alexandria; P, Suez; 
N, Constantinople; E, Seleucia; F, Mossul; G, Bassora; H, Kurrachee ; 
K, Bombay. 

The map printed herewith shows the present route through 
France to Alexandria, Suez, and Bombay, via the Red Sea, a 
route that during the past year has received much attention on 
the part of Ture Encrneer, because this great highway from 
Europe to India, China, and Australia can only be traversed at 
present at great expense, and very slowly. Within the last week 
or two the natural result has been that demand has called forth 
a cuPPly; and a second line of steamers is established in the Red 


In a few years, when the Mont Cenis tunnel is completed, a 
near port of departure from Europe to the East will be found at 
Brindisi in Italy, as evident by a glance at the map. But as- 
suming the modes of conveyance from England to the East to be 
everything that could reasonably be expected as regards speed 
and price, it will be seen that the overland route is circuitous, 
besides being nearly all water, in spite of its name. The great 
plan for bridging the space between Europe and India is the one 
mooted by Sir Macdonald Stephenson of constructing a direct 
railway, with a bridge across the Bosphorus. This must take a 
long time to assume a practical shape. At present the growing 
network of continental railways has advanced to Basiasch, in 
Hungary, and in course of time will find an entrance into 
Adrianople, it being the second town in importance in European 
Turkey, and but 140 miles from Constantinople. In its onward 
course the railway has many difficulties to encounter, more, per- 
haps, from the character of the countries remaining to be crossed 
than from impediments to the engineer. As the Serbian popu- 
lation thins, and Turks, Greeks, and Armenians gain the pre- 
ponderance, the country becomes a great nest of pillage or extor- 
tion, under the blighting influence of Turkish rule. In the 
matter of railways, however, the Turkish Government not only 
does not obstruct, but is willing to give aid, and in Asiatic 
Turkey the governed are equally willing to assist. The Arabs in 
the neighbourhood of the Euphrates are willing to work ener- 
getically at any English railway passing through the country, 
because they will be paid for their labour; but for their own 
Government they will do nothing they can help, as in that case 
rernuneration is uncertain. During the recent surveys that have 
been made of this district Turkish soldiers have more than once 
been seen pillaging the Arabs, As regards the rest of the route, 
the southern part of Persia and the greater part of Beloochistan 
remain unexplored; they are said to swarm with lawless tribes, 
and the engineering difficulties are surmised to be great. Perhaps 
these objections would melt away in a great measure were an 
attempt made accurately to survey the route. 

The Euphrates bea | Railway is, then, the scheme which, of 
all others, has assumed a practical shape, and admits of speedy 
execution. The whole route has been surveyed two or three 
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times; and owing to the great. exertions of Mx, W. P. Andrew, a 
company was formed nine years ago to eam. oat the idea, poli-, 
tical difficulties delayed it oo a, ere 
public 2 renewed strength. : proposed 

the. Mediterranean, 


Ji Castle, eighty miles only, performing the rest of. the, 
journey down the Euphrates in steamers, of draught... By ; 
i te London would be brought, within fourteen, days, of 


Seleucia is the port chosen as the point of landing in Asia, 
because it affords safe anchorage » 
structed there; and the valley of the Lower Orontes, which here 
opens into the Mediterranean, offers facilities for the making of'a 
railway to Al at little expense, and with no. engineering 
difficulties. m Buonaparte, in 1811, prepared.a fleet at 
Toulon, with the intention of ing to the Euphrates, 
Seleucia was the point of landing chosen, but the Russian cam- 
paign diverted his attention. Dr. Holt Yates, who collected 
much information about this port, says that the harbour of 
ancient Seleucia is capacious, enclosed by thick and lofty walls, 
and well defended — and art. “The city is in ruins ; 
the mouth of the ur is obstructed by sand from the 
sea, and the interior is overgrown with vegetation, among 
which are springs of running water. .The entrance was 
formerly defended by ‘ massive towers, the greater 

of which remain ; and there are two piers or jetties, built of 
enormous stones, from 20ft. to 25ft. by 5ft. wide, and 5ft. deep. 
It was at this harbour that St. Paul embarked for Cyprus, after 
leaving Antioch.” The climate is very salubrious, and the 
mountains in the neighbourhood of the port are said to show in- 
dications of coal, as well as ores of copper and iron. The Romans 
knew the value of the port, nor is it improbable that once again 
the great highway to the East will pass through its portals. 
Major-General Chesney and Captain Allen, R.N., both reported to 
the Government that Seleucia can be made into a fine harbour at 
an expense of from £20,000 to £30,000, which would pay for the 
clearing out of the basin and the repair of the ancient works of 
the Romans. Proceeding up the valley of the Orontes, Antioch 
is reached at eighteen miles from Seleucia, and forty-two miles 
further still Aleppo is entered, this distance of sixty miles being 
that over which it is proposed to construct the first section of the 
railway, probably the most remunerative length also, till through 
communication shall be established. Jaber Castle is twenty 
miles further on; thus, by the construction of a railway only 
eighty miles in length, through a level country in the hands of a 
friendly power, it is proposed to save a whole week in the journey 
to India. 

The whole question, however, hinges upon the possibility of 
navigating the Euphrates with ease and certainty from Jaber 
Castle to the Persian Gulf, and on this point Mr. W. P. Andrew, 
the backbone of the Euphrates Valley Railway, collected a mass 
of information from the few from whom it could be. obtained. 
Major-General Chesney, in evidence given before .a committee of 
the House of Commons, said he personally had examined the 
river for 900 miles from its mouth, and would have gone further 
had he not been in danger of being waylaid as a spy of Mahomet 
Ali. In the courseof his evidence he stated that the width of 
the Euphrates varies from 200 to 400 yards, except for a distance 
of sixty miles in the Lemlun marshes, where it narrows to about 
80 yards, but throughout the distance is deep and safe. With 
rare exceptions the depth of the upper Euphrates exceeds 8ft., 
and, in point of current, it is rather a sluggish stream. Its cur- 
rent varies from two to three and a-half miles per hour, except in 
the height of the flooded season, when it is nearly five miles per 
hour. For the last 700 miles to the sea the current is much 
slower than in the upper part of the river. He ascended the 
river on one occasion in the low season, and, beginning with the 
sea, found on the bar a depth of 18ft. of water; from thence to 
Korna, 104 miles, it varies from 3§ to 7 fathoms. At Korna, 
after the loss of the Tigris, the Euphrates is still a noble river, 
about 300 yards broad, with a depth of 2 to 34 fathoms from 
Korria to Castle Gerau shoal, 186 miles, where a pebbly bank 
crosses the bed of the river, reducing the depth at one part to 
34ft. Above this the Lemlun marshes divide it into three 
narrow channels, the best of which is tortuous, but varies from 
6ft. to 9ft. in depth. The united stream beyond these marshes 
is from 9ft. to 18ft. deep, and thus it continues for 86 miles 
further to Hilla, the site of ancient Babylon. From Hilla to 
Feluja Castle is a distance of 110 miles, with a depth at the low 
season of from 9ft. to 18ft. From Feluja to Hit, 140 miles, the 
river, as a rule, is 300 yards wide and $ft. deep, there being three 
exceptions ; at the ford of Bushlaub there is an ordinary depth 
of 6ft., and at Abou-Sisa and Sanab there are only 34ft. of water 
in the lowest season. This town of Hit, the Is of the ancients, 
is 639 miles from Bassora, at the mouth of the river. Con- 
tinuing onwards to the island of. E] Oos, eighty-four miles, there 
is the same general depth of 9ft.; three of the exceptions are 
caused by old irrigating walls in the river, two are camels’ fords 
with 34ft. of water, and the remainder have rocky bottoms, in 
general 5ft. deep, but in one place only 3ft. From El Oos to 
Anna, 106 miles, the general depth is 8ft., but in the exceptions 
to this the greatest difficulties in the navigation of the Euphrates 
are encountered. Major-General Chesney says of this length 
that there are some camel fords having rocky bottoms with a 
broken surface, but deep enough to be safe for a steamer to pass 
in the night. The next impediment isa fall of 18in. in 50ft. 
or 60ft. distance, with a depth of 3ft., not safe to be passed 
at night. The last and greatest impediment in this length 
is no other than the whirlpool of the Prophet Elias, 
having a fall of 2ft. in 70, a depth of 4ft. 9in., a current 
of five miles per hour, and a rocky bottom with a broken 
surface. In 1574 the traveller Rauwolf descended the Euphrates 
from Bir in a loaded boat, and ran aground once on a sandbank, 
“ from carelessness,”. it is stated. The Venetian merchant Balbi 
went with his goods from Bir to Bagdad in 1580, witheut 
accident, but he speaks of the shoals, rocks, and whirlpool near 
Anna as dangerous passages. In 1581 John Newberrie descended 
the Euphrates from Bir to Feluja, mentioning the important 
places he passed on the route, but saying nothing about any 
dangers. In 1583 Ralph Fitch, a London merchant, made the 
same journey, speaking only of the danger of being plundered 
by the Arabs. Sir Anthony Shirley descended the river in 1599 
without mentioning difficulties of navigation, so also did John 
Cartwright, about the same time. 

After collecting this mass of information by personal inspec- 
tion, and by noting the experience of other travellers, General 
Chesney said :—“ Such is my view of the depth’ of the Euphrates, 
from the sea to Bir, during its lowest and most difficult state ; 
and as the impediments have been placed at the very worst, it is 
certain that any one who may be called upon to overcome them 
will find his task somewhat less than he is prepared to expect. 





.As to the question..of navigating the Euphrates during. the low 
. season, the committee will perceive that this is narrowed to the 
consideration of the limited depth of water at some places 
Ei ; about 170 miles ; and after the 
consideration it appears to me that a steamboat of 75ft. 

16ft. on'the water line would ‘undoubtedly pass up this part 
the river, when drawing 22in. to 24in. By giving her a spoon 


or parabolic shape, for the advantage of steering through short 


‘dimensions as to accommo- 


turnings, she might be of greater 
dation, viz., 85ft. or 90ft. on deck, 75ft. on the water line, 16ft. 


| beam, 5ft. depth, and 18-horse power ; flat bottom midships-for 


one-third of the length. on deck-;.draught of water with four 


| days’ coals, 22in. to 24in. ; iron built, of the lightest construc- 


tion’; copper boilers.” The Euphrates ceases to decrease about 


| the middle of November, and rises about a foot in January ; it 


is again stationary till nearly the end of March, when it con- 
tinues swelling for a month, till’ the snow water from the hills 
begins to descend. The increase is then more rapid still about 
the end-of May, when it is at the highest, and the speed of the 
current rather exceeds five miles per hour ; from this time it 
declines in depth and velocity of current till the middle of 
November. ’ 

Years havé rolled away since this survey'was made by Major 
General Chesney, and the Euphrates expedition afterwards con- 
firmed the body of evidence he had already given—Lieut. R. A. 
Cleveland, Mr. E. P. Charlewood, R.N., Mr. Jas. Fitzjames, R.N., 
Captain J. B, Bucknoll Estcourt, Mr. William Ainsworth (geolo- 
gist), and Captain C. D. Campbell, of the Indian navy, all supply- 
ing corroborative evidence. They spoke of the descent as prac- 
ticable, but not free from difficulties. On the data thus furnished 
the Euphrates Valley Railway Company rose into existence, 
supported by many of the English nobility and London merchants 
interested in better communication with India. In course of 
time the Sublime Porte expressed its willingness to guarantee a 
minimum dividend on the capital required at 6 per cent. per 
annum for ninety-nine years, during which time a lease of the 
land necessary for the construction of the railway and works 
would be granted free of charge. The net profits, exceeding the . 
rate of dividend guaranteed, were to go to the Ottoman Govern- 
ment in liquidation of the dividends they advanced, but all 
surplus would be handed to the shareholders. At the end of the 
ninety-nine years the land and railway would become the property 
of the Ottoman Government, on payment of the same at a fair 
valuation. 

Political and commercial difficulties afterwards retarded the 
enterprise, and the Suez Railway being opened in the meantime, 
the want of ier communication was less felt by the public. 
The stability or instability of the Turkish Government cannot be 
left out of sight by the shareholders in such a railway. At pre- 
sent the empire is kept alive by the mutual jealousies of England, 
France, Russia, and smaller nations, but, says MacFarlane, 
“this empire, which has been a scourge and a curse, with 
perfect repose may live on a few years; but so sure as it moves, 
or attempts any violent action, it will fall to pieces like a body 
taken out of an old coffin and exposed to air and motion.” It 
may be’ that’ MacFarlane is riplit;"of the politicians who believe 
with the late Lotd‘Paltierstoh that''Turkey will be regenerated 
may not be in'error, yet ottiee Botigiiel considerations hang over 
the making of the, alrstes a allway. Its construction 
anid possession by the English would .enable us in a few days to 
throw a great army from India into, the Mediterranean, or from 
the Mediterranean into India, to concentrate nearly our whole 
military force in a short space of time either in Europe or Asia. 
The railway would also be a safeguard against the encroaching 
policy of Russia, throwing open to the world one of the richest 
districts in the East, and having both its termini under the guns 
of the English fleet so long as this country retains its supremacy 
at sea. : 

Of all the proposed routes to India this one is the next likely 
in point of time to find favour in the eyes of. commercial men. 
Still it will not interfere with the direct through scheme of Sir 
Macdonald Stephenson when his idea assumes a more practical 
shape, since the two railways would amalgamate near Mossul, 
and proceed together to the head of the Persian Gulf, or as near 
thereto as the Euphrates is easily navigable. .The greatest im- 
pediments in the way of the through railway are in the district 
south of Bassora, for although it is surmised that the physical 
difficulties therein are great, it is known with tolerable certainty 
that the local traffic would be so small as not to pay. However 
that may be it is pleasing that the two schemes may at a future 
time be amalgamated, and that one of them in a short time is 
likely to teach Babylon the Great that it is fallen indeed, when a 
modern railway runs through its. scanty ruins, and its bats are 
disturbed by the whistle of the locomotive. To assist in the 
revival of the undertaking the Turkish Government are willing to 
make greater concessions to the shareholders than when the 
scheme was last before the public. 





THE PARIS EXHIBITION BUILDING.—It is not, perhaps, generally 
known that the present ingenious plan for this structure, known 
in Paris under the term of the “‘ elliptical,” was not adopted before 
orders had actually been given out for the details, portions of which 
were executed, of another building on the ‘‘square” plan. Even now 
the “‘elliptical” system is only being worked out in the offices of 
the Government engineers, and no accurate plan has yet been 
settled upon or published. One disadvantage of the new plan is 
that, when the building is taken down, its parts will scarcely 
allow themselves to be used up for other structural purposes. 

THE AERONAUTICAL Society OF GREAT Britary.—An addition 
has just been made to the number of learned societies devoted to 
the pursuit and encouragement of special branches of science. A 
meeting was held on Friday last at the residence of the Duke of 
Argyll, on Campden-hill, when resolutions were passed with the 
object of establishing a society under the title of the Aeronautical 
Society of Great Britain. The Duke of Argyll was chosen president, 
and the Duke of Sutherland and Lord Grosvenor accepted the 
office of eee. Among the members of the council then 
named were Sir C. Bright, M.P., Mr. W. Fairbairn, of Manchester, 
Dr. Hugh Drummond, and Mr. Glaisher. The latter gentleman, 
who also ue temporarily the post of treasurer to the infant 
society, stated in a brief address to the meeting the objects which 
were contemplated. The study of .aeronautics, he said, had 
hitherto been productive of little scientific advantage, because, 
until lately, oons had been employed merely for exhibition, or 
for the purpose of pas entertainment. It was, however, hoped 
that by the establishment of this society the subject might take its 
standing among the sciences. Even in its present stage the 
science was by no means barren of resources, for even what had 
recently been done at the instigation of the British Association 
had shown how little was known concerning atmospheric currents, 
pe ges and the phenomena of storms, a thorough knowled, 
of which might lead to weather ictions which would be highly 
beneficial to mankind. A chief branch of inquiry would be the 
mechanical expedients for facilitating aerial navigation, and when 
it was considered that the act of flying is not a vital condition, 
but purely a mechanical action, it was remarkable that no correct 
demonstration had ever yet been given of the combined principles 


upon which flight is performed. The society was then declared 





it 
duly formed, and Mr. F. W. Brearey undertoook to discharge th 
Gutles of honorary secretary. 
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RAILWAY MATTERS. 


THe Great Indian Peninsular Railway was opened to Budmaira 
on the 18th inst. 


THE project for supplying Hull and the East Riding with in- 
dipunleeh malbory cman has been withdrawn. 

Ir is not yet decided by which Alpine pass the new Italian 
railway be taken. Py 
Bavaria for the Splugen,. 4,0)» 
i fineaaineays during the: 
receipts 0 
with ‘the sornspbading peried’at 






and Railway last, ° 
from above and killed-them both. |. eA as Aue 

Tue Brighton Company will a dividend of £3 5s. per cent. 
for the half year’ ending Bist’ December last, making ‘a total 
dividend for the year 1865 of 5} per cent. ma hs 

Mr. Jonny Brown, of the Atlas Works, is a candidate for the 
directory. of the Manchester, Sheffield, and Lincolnshire Railway 
Company, and is supported by the existing board. ” y ‘wi 

THE line from Seville to Cadiz, Yitich bee pe le 
concern, is now in something like a condition of’ | 
Suits for the recovery of preference shares are pending in the 
courts. ‘ ¥ ury] af? 

Ove of the bridges of the Midland Extension Railway Will pass 
over old St. Pancras burial ground, in which, however, only such 
disturbance will take place as is. necessary for the foundations of 
six pillars. pas: 

THE Haverstock-hill tunnel on the Midland Extension will be 
about one mile and a quarter in length and in many parts above 
100ft. deep. Mr. Firbank, the contractor, has about 1,300 men 
employed upon his length of work. 

THE new joint station at Landport of the Brighton and South- 
Western Companies is being rapidly pushed on to completion. 
The traffic of Portsmouth has largely increased of late years, and 
the existing accommodation is quite inadequate to its require- 
ments. 

In addition to the gentlemen about to retire from the direction 
of the Great Eastern Company, whose names we gave in our last, 
it is now stated as probable that after the meeting on the 25th 
Messrs. Goodson, Bidder, and Anderson will also resign their seats 
at the board. » ; : 

Art the Sheriff’s Court on Tuesday a jury awarded £1,350 to the 
owner of a house at ag which was required for the Metro- 


yrehe Extension, The house was purchased in 1850 for £850. 
It was stated that house property in the metropolis had enormously 
inc invalue. rT a TR Ss te 


A RUMOUR is again current that the London and North-Western 
Company are anxious to secure their Seotch aor ne » 
lease of the Caledonian. The North-Western will necessaril ‘er 
by the extension of the Midland to Carlisle, about w! oh there 
appears that little doubt is entertained. 

A TERRIBLE accident has occurred on the Great Indian Penin- 
sular Railway on the Thull Ghaut, occasioned by a goods train 
rushing through a station, and being precipitated over an embank- 
ment of seventy feet. Six lives were lost, the engines and 
carriages destroyed, and the goods utterly damaged. 

Tue new Brighton line proposed by the South-Eastern and 
London, Chatham, and Dover Companies is to commence from a 
junction with the existing line at Beckenham, run in an almost 
direct line to East Grinstead and Lewes, and proceed thence via 
Kemptown to a station on the Old Steine, at Brighton. 

AN action, brought against the South Western Railway Com- 
pany for £5 5s. damages sustained by the plaintiff by reason of the 
non-punctuality of a train, has not been supported. The train 
arrived at its destination seventeen minutes after it was due, but 
the judge decided that there had been no unreasonable delay. 

Mr. SAmMvEL, the engineer of the Imperial Mexican Railway, 
has just given to the directors a very clear and able report of the 
progress of the works. A very considerable portion of the railway 
is expected to be finished by the middle of this year. Mr. Crawley, 
the contractor, is carrying on the works with great vigour. 

A GIRDER bridge near Beckenham, on the Chatham and Dover 
line, gave way last week whilst a train of thirty trucks was 
crossing, thirteen of which, with the engine and tender, were 

recipitated into the water below, and the fireman was killed. 
The oundations of the bridge had been weakened by the floods. 

Ar the Sheriff’s Court, Red Lion-square, on Wednesday, another 
compensation case, ‘‘ Hoofstetter v. the Metropolitan Railway,” 
was heard before Mr. Humphreys and a special jury. The claim 
as made was £5,250 for a house, 52, Thurlow-square, Brompton, 
leased in 1844. The company had offered £3,000. The jury 
assessed the compensation at £3,100. 

Tue traffics during the present week, as far as they have-been 
made up, are satisfactory, and show an improvement upon those of 
last year. The share market is also firmer, and prices generally 
have advanced under the probability of fair dividends from the 
greater companies, and in face of the high rate of discount, which 
was left <adieel yesterday by the Bank of England. 

On Wednesday afternoon a horse was employed in moving a 
truck at the Lewes station, when it suddenly dropped down dead. 
A second horse was at once put in the place of the defunct 
animal, but it had hardly dragged the truck a few yards, when it 
also fell down dead. In neither case was any warning sign 
of illness given, and in both instances death seemed to be instan- 
taneous. 

Various reports have been current with regard to the affairs of 
Messrs. John Watson and Co., the contractors. Names have been 
mentioned as connected with them for large sums of indebtedness, 
and among them several of the Financial companies, whose shares 
have in consequence fallen in price; but we are informed that 
the reports have been much exaggerated and that the contracts 
will work out profitably. 

On Wednesday afternoon a testimonial was presented to Mr. 
C. E. Stewart, the late secretary of the London and North-Western 
Railway. The gift had been subscribed for by 684 gentlemen 
among the leading officers of the company, and it consisted of a 
magnificent silver candelabrum with eight branches. The testi- 
monial was presented to Mr. Stewart, in the name of the’sub- 
scribers, by Mr. Cawkwell, general manager of the London and 
North-Western Railway. 

THe Anglo-Austrian Company, now constructing a railway 
between Lemberg and Czernowitz, have repeatedly expressed their 
willingness to continue the line to Odessa, or rather Tiraspol, a 
town on the Odessa-Balta line, which has just been opened. The 
Russian Government, however, although — must elapse before 
Odessa will be connected with Western Europe by lines running 
chiefly, if not wholly, on their own territory, cannot make up their 
minds to concede to the Austrian railways the advantage of 
forming the intermediate link. 

Tue Pall-Mall Gazette ventures to say that railway officials are 
afraid to let passengers stop trains because such a power would 
take the management of the trains out of the hands of responsible 
Pt and put it into the hands of an irresponsible public. 

juppose, our contemporary asks, an engine driver saw a passenger 
signalling him to stop the train by waving a handkerchief, by 
shouting, or otherwise, would he take the responsibility of refusi 
to attend to the signal? and if he did, and death ensued, oul 
he not be guilty of manslaughter? If so, is not the management 
of the trains already in the hands of the public to some extent, 
and is not the question whether they at gang proper means of 
exercising their power the only question really before the public? 
Can | case be mentioned in which the present power, such as it 
is, has led to abuse? 





NOTES AND MEMORANDA. 
Goon ash has a tensile strength of 12,500Ib, to 17,000 Ib, to the 
square inch. 
THE oldest grammar school in England is that of Wootton- 
under-Edge, founded in 1384, se + 


THE weight of theexygemaf, the is estimated 
as eg #40:434,000 cubes of copper ane kilometre inthe side. 
Iv'bas:been that the moon wacomparatively 
dense stmogphare, and that there may be vegetation on thoe part 
TGA eee 1% NR Re 
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Teal Venti ateyuived shot are. ) directly as 
the square roots of = chats af powder, and ively 
square rogts of the weight of the’ SBayssit Go 


Tue electricity of the air increases con! y in proportion as 
the distance from the earth becomes greater; but at a certain 
height: it becomes uniformly constant. 


Humboldt 


In thatpart of the Andes which lies within the 
found eit’s thermometer indicated a fall, of deg. for 
every of perpendicular elevation. * 


Tue fall of the Thames between Chertsey and Teddington lock, 
is nearly 17}in. in amile. That of the Nile, from the foot of the 
first cataract to the sea, is 0°525ft. in a mile. 

. ae r... fifty times a_ better spins ot Fe a 
ismuth, but its diamagnetic ity is nearly nil. timony 
less diamagnetic than bismuth, ee is a better conductor. 

THE same absolute measure of heat exists at all heights in the 
atmosphere. Its apparent. deor wholly from that 
enlargement of capacity w! attenuated fluid acquires. 

DuRING the year 1865,£13,886,284 worth of gold and £6,399,223 
worth of silver were imported inte London. The total import of 
gold in 1864 amounted to £17,887,219, and of silver to £8,951,842. 

THE cast-iron bridge at Coalbrookdale was erected in 1773, that 
at Sunderland between 1792 and ‘1795, and that at Southwark 
between 1809 and 1815, These are the'oldest examples of the cast 
iron arch in existence. BE Ri aa 

A LITTLE garden plot, for which the Grocer’s Company gave £38 
in the fifteenth Ye 7 was sold years to the Bank of 
England for £20,000, Its present wee may considered as 
double that amount. | 

In the Lancashire mines the increase of temperature is 1 deg. 


for every 51ft. of ‘depth ; in those of the north of 
England 1 deg. for 48ft.; in oe 77it.; Britany, 47ft.; Mexico, 
36ft.; and in Siberia, 30ft. 


THE order of the variation of the temperature of man within 
the tropics is not the same as in England, being lowest in the 
early morning, after the night’s rest; and not as in England, at 
night, before going to rest. 

Mr. LyNALL Tuomas states that he obtained at Shoebury, with 
a 7-in. rifled projectile, weighing 1741b., a range of more than 
10,000 yards, or nearly six miles. This is the greatest authentic 
range ever recprded of any gun. 

M. J. A. VILLEMIN states that he has in several instances pro- 
duced tubercular disease in the lungs and intestines of rabbits by 
inoculating the animals with some of the tubercular matter from 
a patient who had died of consumption. 

THE temperature of man within the tropics, on an average, is 
nearly 1 deg. higher than in a temperate climate, such as that of 

d. It is constantly fluctuating within a range of from 
1 deg. to 2 deg. in the twenty-four hours. 

Gay Lussac, at an elevation of 22,902ft. above the level of the 
sea, found the temperature to have diminished as much as 72°5 deg. 
Fah. This, supposing the decrease of temperature to be uniform, 
gives a diminution of 1 deg. Fah. for every 315ft. of elevation. 

A CURRENT with a mean velocity of from three to six miles per 
hour usually floats through the Straits of Gibraltar into the 
Mediterranean. The unreduced specific gravity of the water of 
the Mediterranean and of the Atlantic is, however, nearly the 
same. 

IN examining the magnetic force of iron, nickel, and cobalt, at 
various temperatures from 0 deg. to 300 deg. Fah., it was found 
that as the temperature rose the force of the nickel diminished, 
that of the iron remained constant, while that of the cobalt in- 
creased. 

THERE is no stone arch in existence of a greater span than 250ft. 
The Chester bridge, built by Harrison, has a of 200ft. That 
pg yay — at > over the A da had an arch of 

51ft. span; the ve sine of the segment sli exceeding one- 
third of the chord. et — ane 

Mr. GROVE ascertained that when a metal was magnetised a 
certain amount of heat was developed in proportion to its 
magnetic intensity. He ascribed the occurrence of this pheno- 
menon to friction caused by the molecular change of condition in 
the subject magnetised. 


ANIMALS may-be surrounded by ice without themselves being 
frozen, unless the temperature is very low. M. Pouchet states 
that when an ani is frozen, the capillaries contract so as to 
prevent the passage of the blood, and the nuclei of the blood cor- 
puscles escape from the envelopes, and b more opaque than 
in a normal state. 

Tue following is the average composition of the mud _precipi- 
tated during the inundations of the Nile: —In 100 parts there are, 
of silica, 54585; sesquioxide of iron, 20°215; sesquioxide of 
aluminum, 6°418 ; alumina, 5°237 ; carbonate of ime, 3°717 ; sulphate 
of lime, 0°245; lime, 1912; magnesia, 0°762 ; potassa, 0°473 ; soda, 
0°553; organic matter, 5°701. 

A 3in. cube of sandstone crushed with a weight of 8 tons 4 cwt. 
lqr. 9lb. In all cases sandstone gives way suddenly under pres- 
sure. Limestone is more than three times as strong and gives way 
gradually by cracking and splintering. Good bricks laid in cement 
stand about 33 tons per mow om equal to a column of such 
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brickwork more than 500ft. 


Cart. Parry often supported a temperature of 0 deg. Fah. 
without suffering any inconvenience when the atmosphere was 
calm, while a cold of 20deg. Fah. was very annoying when accom- 

ied by even a slight wind. In a eir the sensation pro- 
juced by a temperature of 55 deg. Fah. might be compared to that 
experienced at 0 deg. Fah. with a breeze. 


In the course of a series of experiments on the action of 
exploding gunpowder, conducted by General Pelletier, four pounds 
of powder were spread on a light wooden platform, which was 
placed on soft earth; the powder being inffaam ed caused only a 
slight depression of the table; but when the experiment was 
varied by placing a sheet of paper over the powder the table was 
shattered to atoms. 


Fresu eggs though they resist freezing longer than any others, 

et lose heat more quickly. The resistance to freezing is due to 
the peculiar property of their albumen, the temperature of which 
may be reduced to 16 deg. Fah., or much lower, without freezing, 
although its proper freezing point is at or just below 32 deg. At 
the instant of freezing their temperature rises to 32 deg.; other 
than fresh eggs loose heat slowly, but freeze as soon as their 
temperature is reduced to 32 deg. 


Tuz mean of the results of different experimentalists shows 
that the quantity of carbon evolved by respiration from an 
adult during twenty-four hours is 5, whereas the 
weight of carbon contained in the food consumed during the same 

riod varies from 3,002 to 4,800 grains. It has been deduced 
From this fact that carbon is actually formed or secreted by 
animals, riments were tried with a mouse, and the same 
inference was drawn from the results, 





MISCELLANEA. 
A PROsPgcrus has been issued of the West Stockton Iron Com- 
pany, a small concern, with £20,000 capital. a a 
Durine the year 1865, 195,075 i ts arri at New 
froma Stuclign ehentehen—Wi aeven Sana ter 


TELEGRAM stamps are nOW- issued in # . Whey are of two 
colours, black for a franc, anid gréen for a franc. In shape 
they are hexagonal. , 

Mr. Lemon, of London, has been Sipe’ surveyor to the 
borough of Southampton. ar. Foray of Wednesbury, was tho 
next favorite candidate.  {"%yi"" ia 

Mosr of the gunboats built d fhe early of the Ame- 
rican eivll war tesataned: ¥, Be 2 Bac Gttawe is 00 
far gone that the shipbuilders gan ¢ with her. 

Ir has been decided that the Traisatlantic S tip Com 
shall be wound up, and the pi ts nae ty dae 
returned to them, a charge for expenses, which Captain 


the* Berlin, heerveteny discovered a 
colour, belonging to the well-known group between 
Jupiter. 

THe Duke of Camb intends to oppose the bill of the 
Metropolitan Board for widening Park-lane, and which, if carried, 
would provide for the removal of Gloucester House, the duke’s 
present residence. 

As an illustration of rapid progress in the Cleveland district it 
may be stated that the populations of Darlington, Stockton, 
Middlesborough, and H. have more than 50 per 
cent. in a period of less than five years. 

THE people of New York city are talking of establishing an 
underground railroad for peor traffic under Broadway, to 
carry passengers from the lower end of the to Central Park. 
The route is a straight one, about four miles in length. 

A LAMENTABLE boiler explosion oceurred on morning last 
at a cotton- pogo | factory in Calton, Glasgow.’ Three persons 
were killed—the engineman, and two girls employed in the factory; 
about half-a-dozen others were more or less severely injured. 

WuEN the Manchester and Milford Railway is completed, Mil- 
ford Haven will be within a few hours distance from Liverpool, 
Manchester, and other,centres of industry, and, dou! many 
large manufacturing concerns will be established at Milford Haven. 

M. Gaupps, the eminent French chemist, states that-by addi 
to iron, when-in:a state of fusion, peroxide of manganese an 
phosphate of iron, a degree of excessive hardness is acquired, 
Which makes the metal especially valuable when used in machinery. 

Ir is stated that the Russian Government lately sent two tele- 
graph officers to ascertain whether it was possible to obtain the 
permission of Chinese Government for the establishment of 
a telegraph from Kiachta to Pekin, The permission was refused. 

A STEAMER constructed after the system of Winan’s “ cigar” 
ship has just been launched at Havre. Its length is 73ft., and 
breadth 9ft. It is provided with eight screws, of which six are 
entirely submerged; these are worked by engines of 25-horse 
power. 

Tue hardness of London water varies from twelve to seventeen 
degrees, that of Loch Katrine being only one degree. Since the 
latter has been substituted in pe for the water of the Clyde 
it is estimated that in the article of soap alone a saving of 60 por 
cent. has been effected. 

In 1850 the daily supply of water to London amounted to 
44,383,332 gallons; in 1856 it was tye of 80,000,000 gallons; 
in 1865 it was estimated at 108,000, gallons. The companies 
which depend upon the Thames are authorised by Act of 
Parliament to abstract 100,000,000 gallons per day. 


Ir is said that a Captain Hagstrom, a Swede, has invented a 
new sort of needle-gun, which is to supplant the Prussian needle 
altogether. It fires ten shots in a minute, and does not get foul 
after a hundred shots. It has been accepted by the Swedish 
Government, and is to be introduced into the army. 


Lamps of an 5 eta description are now being introduced 
into the streets of Paris. Candelabras, bro’ are being erected 
at distances apart of about twenty-six yards, instead of about 
forty as formerly. The light also is brought nearer to the ground, 
and is thrown upon the pavement by a reflector. 

A PNEUMATIC tube, on the same principle as those used in 
London, will shortly be laid in Paris, between the telegraph 
stations at the Bourse, and the. Ministry of the Interior, in the 
Rue de Grenelle. Telegraphic messages will be transmitted 
through this tube instead of by carts as at present. 


Tue works of Messrs. Parent, Schaken, and Co., at Fives, near 
Lille, and at Givors, near Rive-de-Gier, have been transferred to a 
limited liability company. The capital of the new company is 
£240,000, represented by 12,000 shares, upwards of 9,000 of which 
are allotted to the old partners, Messrs. Parent, Schaken, Caillet, 
and Co. 

THE Master of the Rolls stated in his court on Saturday last 
that he had no doubt but that many new companies were started 
merely for the purpose of being wound up. He thought the public 
ought to be a little more cautious, and he suggested a remedy in a 
rule that directors should bear a heavier proportion of the winding- 
up expenses than the other shareholders, 

ATTENTION has been called to the quality of ash timber often 
used for oars of boats. A great many, perhaps nine out of ten, 
are made of brown American swamp ash, which is very brittle, 
and liable to break on any sudden jerk or strain, Oars ought 
always to be made of white Russian ash, which is very tough and 
durable, and not much more costly than American. 


Our correspondent writes that there are now fourteen blast 
furnaces at Creusot, and that the total annual make of pig is 
100,000 tons. The number of workpeople directly emplo at 
Creusot is 10,000, of whom 1,500 are employed in the tollierica, 
1,000 in the mines of ironstone, 800 in the blast , 2,800 at 
the forges, 3,000 in the construction of engines, and 900 in casting, 
&e, 

M. DucHEMIN proposes to construct Ampere’s electric boat upon 
a sufficiently large scale, and to use it as a warning buoy on shoals, 
&e. He to float, by means of cork, a carbon cylinder 
within a hollow cylinder of zinc, the connecting wire to be made 
to strike a bell in the usual way. He speaks of small cylinde: 
but gives no suggestion as to the size necessary to operate a 
large enough to be heard at any distance. 


M. PxLovze recommends as a beautiful variety of orna- 


very e 
Mars and 


mental glass one composed as follows :—Sand, 250 ts; car- 
bonate of soda, 100 parts; carbonate of lime, 50 parts; bichromate 
This glass melts with perceptibly greater 


of potassa, 40 parts. 
difficulty than that without the bichromate, is of a deep green 
colour, and full of small spangles, crystals of oxide of chrome, 
which sparkle with a brilliancy inferior only to the diamond. 


At a meeting of the Edinburgh Chamber of Commerce on 
Thursday, Mr. Harrison, vice-president, read a letter 
from Mr. Corr von der Maeren, ident of the Brussels Chamber 
of Commerce, in which he says that by constant battling they had 
succeeded in bringing down telegraphic charges to half a franc for 
the interior of ‘Belgium. The c igi were from 
Brussels to Paris 10f., to Marseilles 17°50f., to Berlin 15f., and to 
Konigsburg 20f. The charge to all these places is now Sf. To 


London the charge was originally 16f., it is now 5f. 
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Tus invention, patented by Mr. Ramsbottom, of Crewe, consists 
in substituting a friction or shearing apparatus in lieu of the 
‘* breaking spindle” usually employed for connecting the driving 
power to rolling mills; and the improvements in machinery for 
hammering iron and other metals consists in supporting the 
hammer blocks of duplex steam hammers on sectors instead of 
wheels, as described in a previous specification dated the 13th 
April, 1863, No. 924. 

Figs. 1 and 2 in the engraving are a section and elevation of a 
friction apparatus, consisting of the plate or ring a keyed to the 
end of the engine shaft 6 ; between this plate and the ring ¢ is 
the dise d, the boss of which is provided with internal catches 
taking into corresponding recesses in the end of the pinion shaft e ; 
this shaft e forms the communication between the See shaft 6 
and the mill train,, The plate a and ring c have flanges on their 
circumferences fitting on the disc d, and Syeeuen the disc and the 
plate and ring are segments of wood or other suitable material for 
giving the requisite friction to the disc when the plate and ring 
are tightened together by the bolts f, f. The object of the friction 
apparatus above described is to provide against accidents when 
the strain on the rolls becomes greater than the driving shaft 
should bear, and to prevent the fracture of the ‘‘ breaking 
spindle” and the injury to the machinery which generally results 
from such fracture. 

Figs. 3 and 4 are two views of another apparatus, which may 
also be applied in lieu of the ‘‘ breaking spindle.” 6 is the end of 
the driving shaft, to which is keyed the disc a; d is another 
similar disc, connected by internal catches and recesses to the 
shaft e, which is in communication with the rolls. The discs 
a and d are bolted together by the bolts f, the number and 
strength of which must be calculated according to the strength or 
power required to drive the rolls, the strength of the bolts being 
such that they will be sheared off by the discs when the resistance 
of the rolls exceeds their strength. In order to cause the bolts to 


be sheared off without burring the iron of the discs a and d the 
dises are recessed at each bolt hole, and the recesses filled with 
hardened steel ferrules, as shown at a' and d' ; these ferrules cut 
the bolts clean off, whereas if such or a similar provision were 


not inade the iron of the discs would soon become blunt at the 
edges of the bolt holes, and would not shear the bolts clean off, 
thus altering the condition of the cutting surfaces. 

When the hammer blocks of duplex steam hammers are sup- 
ported on wheels, every stroke of the hammer imparts a partial 
rotary motion to the wheels; and this motion, owing to the 
inertia and momentum of the wheels, is continued for a short 
time after the blow has been given, thus causing greater wear 
of those parts of the rails: which support the wheels when the 
blow is struck, 

Aczording to the present invention, which is illustrated in Figs. 
5 and 6, the hammer blocks are supported on sectors instead of 
wheels. Ais one of the hammer blocks, in which the axles i, i, 
are fixed ; the trunnions at the ends of these axles are supported 
on the sectors or rockersj; the two rockers for one end of the 
hammer block are or may be cast together, and bear upon the 
foundation plate & extending from side to side, as shown in Fig. 6. 
in order to prevent these sectors or rockers from slipping, toothed 
segments j' are cast upon them, which take into racks fixed to 
or cast in the foundation plates ; or the sectors or rockers may be 
cast separately, each being furnished with a toothed segment and 
rack. The object of these sectors or rockers is to prevent the 
unequal wearing of the rails, which takes place, as above 
described, when the wheels skid or slip on the rails at the moment 
when the blow is struck ; for it is evident that by making the 
quantities of metal above and below the axle in the inverse pro- 
portion to the quantities of motion of the parts, the momentum 
of the sectors will be in a great measure counterac 








MR. JOHN BROWN ON THE CONSTRUCTION OF 
ARMOUR PLATES. 

Mr. JoHN Brown, senior partner in the celebrated firm of John 
Brown and Co., Sheffield, has recently proposed a novel system 
of armour plating which is worthy of some attention. The 
scheme consists in deeply grooving the outer face of iron plates or 
armour slabs, so as to form longitudinal ridges, taking care, how- 
ever, that they shall run in a horizontal direction when the plate 
is fixed in its place. The salient angle formed by the lateral planes 
of the ridges should measure, we are told, 90 deg. or thereabouts— 














the angle which will enable the most power to be absorbed from 
the shot with the least damage to the plate from the diverging 
resultants of the force represented by the impinging projectile. 
The bottom of the groove may be either angular or plane; in either 
case it should receive one or more shallow ridges, the lateral sides 
of which may form acute angles. The opening and depth of the 
grooves should be such that projectiles of large calibre, when fired 
for the purpose of penetrating these plates, will be compelled to 
lodge in the grooves, and therein take a plurality of surfaces of 
contact as well as crush in the shallow ridges, the object being, on 
the part of the plates, to increase the amount of work that the 
shot has to do at the first moment of penetration, and thereby to 
facilitate the absorption on the part of the armour, and the con- 
sumption on that of the projectile of the force of impact. The 
thickness of the plate must be sufficient to resist disruption, sup- 
port the ridges, and defy the ae left to the shot, after the 
ete action exercised by the plurality of contact surfaces ceases 
through the projectile getting deeply immerged into the substance 
of the plate, from which moment the conditions of resistance to 
penetration become assimilated to those of the ordinary slabs now 
in general use for structures intended to be shot-proof. 

Asa constituent part of the same scheme, the backing imme- 
diately to the rear of the grooves, and in contact with the plate, is 
transformed into an element of strength by the introduction of 
metallic troughs (iron or steel) running horizontally, the open side 
pressing against the plate, while the He sem seen rear is turned 
towards the skin or frame of thestructure. This peculiar arrange- 
ment again brings into play the principle of a plurality of contact 
surfaces, because if the shot pierces the plate at the grooves it will 
lodge in both the supporting sides; it moreover assists in stiffening 
the structure at the moment when the flexure caused by the blow 
tends to open the whole and disjoin the various parts of which it 
is constituted; and, lastly, it has the advantage of circumscribing 
the damaging effect of ae shells, because the explosive charge 
could not act beyond the space enclosed by the lateral iron sides. 
These troughs are intended to be filled with timber. 
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In the rear of these iron “ troughs,” and, consequently, in the 
rear of the grooves within which the projectile is compelled to 
force its passage, a horizontal iron framework of great solidity and 
elasticity is to be fitted, to support the former, to enliven the 
resistance by developing a powerful amount of “‘ reactive force,” 
and to disperse over the structure the concussion produced by the 
blow. This framework is composed of T-iron, the vertical branch 
being prolonged about an inch or two on the opposite side, with 
the object of forming a small ridge for the small trough to rest 
upon while the lower vertical arm runs between a double row of 
angle irons, rivetted or otherwise fixed to the iron skin. To every 
groove of the plate’s face corresponds one of these horizontal con- 
structions, the top branch of the T-iron being midway, or there- 
abouts, between the rear face of the armour and the skin. Lastly, 
to connect the plate with the skin and with the horizontal frames, 
Mr. Brown makes use of a second skin A-shaped, the salient edge of 
which supports the plates, receives the through bolts, and corre- 
sponds to the salient of the plate, while the lower ends rest on 
the T-iron plates of the outer frame. Thus, commencing at the 
skin, as many horizontal double rows of angle irons are fixed to it 
as there are salients in the outer face of the armour plates. The 
space between these rows is then filled up with timber—oak or 
teak, or any suitable wood—exceeding the ridges of the angle 
irons by about two inches. The T-irons are then fixed in their 
proper position, drawn as closely as possible to the skin of the 
arm, vertical in the Fig. T, but horizontal in the structure, sliding 


FIG.2 





tightly in the groove left between the two corresponding angle 
irons. It will, however, be useful to avoid bringing the upper 
plate of the T on to the extreme foremost lines of the angle irons, 
and care should be taken to avoid resting the extreme end of the 
vertical arm (horizontal in the structure) against any harder sub- 
stance than wood, because the immediate contact of hard metals 
across the direction which penetration must necessarily take is 
detrimental to the distribution of the shock over a maximum area 
as well as to the gradual extension of vibration from the exterior 
to the interior. By properly attending to this construction 
“frame cushions” of great strength and elasticity may, no doubt, 
be produced for the backing. The A-timber is then put on, fol- 
lowed by the A-shaped skin, the latter firmly fixed to the upper 
plates of the T-irons. A system of large “troughs” is thus 
formed, which have then to be filled up with suitable timber, and 
the ‘‘ small troughs” inserted, one for every corresponding groove 
of the armour plates, for the reception of which the structure is 
now ready. On a shot striking it would have to take a plurality 
of contact surfaces in the grooves, crush down the shallow 
ridges, pierce the slab, lodge between the two sides of the 
small troughs, overcome their resistance, take a plurality of 
contact surfaces with respect to the A skin, and then break 
through the outer frames or rows of horizontal “‘ frame cushions ” 
before it could come into contact with the skin. Reasoning on 
these premises Mr. Brown states his belief that this system of 
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armour plating presents the best possible conditions of resistance 
that can reasonably be expected 
from a given weight, and so far 
is fully capable of counterba- 
lancing the superiority recently 
acquired by artillery, through the 
introduction of monster cannon 
and indestructible steel shot. It 
will be seen that it differs from the 
ordinary armour in this essential 
respect that, while in the latter the 
element of resistance must neces- 
sarily be uniformly spread over 
the whole area, in the former 
it is accumulated along narrow 
stripes of the protected surface, 
because it is only in these stripes 
of the armour that penetration 
can be effected, if at all. It also 
differs in another respect, namely, 
that in ordinary armour plating 
the plain slab presents no more 
than one point of contact to the 
_ impinging shot at the instant in 

which the latter takes effect. 
This is the worst possible dispo- 
sition that can be taken to ensure 
resistance, because,({firstly, the area over which the shock is 
distributed in the rear will be a minimum, independent] of the 
nature of the backing, whether compound or simple, ecause, 
secondly, the area of first contact does not increase with the 
calibre, whence it follows that by doubling the diameter of the 
projectile, the force thrust upon this constant area increases, for 
equal velocities in the ratio of the cube, namely, as 1 to 8, clearly 
indicating the plan which must eventually lead shot to destro 
such means of defence; and, thirdly, because the stored-up wor 
when at its greatest height is not carried off quickly enough before 
the pressure exerted by the shot has disagregated the molecular 
cohesion of the plate around the point of impact and produced 
rupture. ‘In my invention, on the contrary,” writes Mr. Brown, 
‘armour gives a maximum area of distribution in the rear fora 
given thickness, increases the radius of such area as the diameter 
of the projectile is made greater, and carries off the stored-up 
work about three times quicker, there being no less than three 
contact surfaces.” ‘ : , 7 

The idea of grooving plates to improve their resistance is not 
new ina mechanical point of view; but most of the inventions 
founded on this plan refer to the bending of plates so as to pre- 
sent a patna oh surface, each plate forming one single salient or 
one single re-entering angle. One case embodies the idea of 
grooving the outer face, the rear being flush, yet the grooves 
establish only one sort of ridges, while their object is neither 
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defined nor comprehensible, since it is stated that the grooves may 
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be either horizontal, vertical, or inclined. In ther case a suc- 
cession of corrugated iron plates is suggested, the bolts coming out 
at the bottom of the re-entering angles. In a still more recent 
patent, os is proposed for deflection, the depth of the 
channel being sufficient to cause the shot ‘‘to ‘plant off’ in the 
direction given to its course by the form of the corrugation” 
against which it impinges. This species of armour has to 
covered with plates of iron of a plain surface, and the space 
between the two filled up with wood or other suitable material. 
It is remarkable that in all cases no connection is established 
between the groove and the resistance of the backing. Mr. 
Brown’s views differ from all these; in fact he establishes wide 
and deep grooves running in horizontal directions, to contain one 
or more minor ri , and he relies not on the principle of deflec- 
tion but on that of attraction, if we may so express the force that 
compels a shot to lodge within given planes. This attraction he 
employs to make the shot spend part of its force in crushing 
down the minor or shallow ridges, a feature not only novel but 
probably quite as valuable as the resistance due to the sides 
of the main grooves when taken into consideration as a strong 
element of retardation thrown in the way of the projectile’s pro- 
gress. Furthermore, he turns to account the limitation 
and demarcation of the area through which the projectile must 
necessarily pass before reaching the skin and frame of the structure 
to accumulate in that narrow space a very high amount of elastic 
resistance, always in harmony with the principle of a plurality of 
contact surfaces. And, lastly, he so arranges the a the 
armour slabs are eae from the resting point of the bolts, and 
not at many inches distant from such resting points, as is the case 
in the Warrior, the Minotaur, and other well-known targets. The 
angle irons can be modified with ease without thereby destroying 
the object they have to fulfil, both as regards resistance to pene- 
tration in the immediate vicinity of the skin, no less than in re- 
spect of the additional strength they impart to the structure. 

us each couple can be joined together and transformed into an 
open U-sha) trough. 

e accompanying engraving will render the entire scheme clear. 

A indicating the plate or slab grooved in B; C the shallow ridges 
which are crushed upon impact. The distance from ridge to 
ridge is 14in. in this case, and this dimension, combined with the 
depth of the groove, 5in., is selected to enable the plate to grasp 
such shots as are used in the heavier barrels of modern guns, as 
the 10}in. or 13in. calibres. The minimum thickness is here 5in., 
the maximum 10in., and as the angle formed by the planes which 
constitute the ridges is in this case 90 degrees, it therefore fol- 
lows that the widest base of the ridge measures 10in. In the rear 
of the plate we have the backing and cushion combined, as we 
have described it. 

Mr. Brown’s long experience in the manufacture of armour 
plates entitles his opinions to much consideration. We have 
endeavoured, as far as ible, to place his views clearly before our 
readers, and we trust that an opportunity will soon be afforded for 
practically testing on a large scale an invention which apparently 
possesses many excellent features. 











GRESHAM’S PATENT INJECTORS. 


Ir is well known that Giffard’s injector cannot be started into 
operation with certainty if the feed water is much more than five 
feet below the apparatus, but that if the jet or current is once 
started into motion the injector will feed itself with water or other 
liquid from depths below it, approaching that at which an ordinary 
suction pump will lift water or other liquid. To work the injector, 
therefore, when its feed water has to be lifted from, say, more 
than 5ft. below its level, certain arrangements have hitherto been 
employed to charge the feed or suction pipe with water and keep 
it supplied from a convenient level till the injector has got to 
work, at which time this temporary supply is cut off, the injector 
then feeding itself from its proper low level sup; ly. This mode 
of charging the injector has been generally accom fis ed by placing 
a small tank or cistern at about the level, or a few feet » the 
level, of the injector; the tank being filled when required by the 
injector. is tank or cistern is connected by a pipe with the 
water chamber of the injector, which is in communication with 
the suction pipe, at the lower end of which a valve is placed open- 
ing to a current ascending the feed pipe, but closing against water 
from the charging tank or cistern. In this mode of ¢ ing the 
water in the suction pipe below the injector is motionless, and its 
inertia has to be overcome by the action of the injector, and con- 
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sequently it requires for the greatest depths careful manipulation 
to start the injector into work. 

Mr. Gresham, of the Atlas Works, Manchester, a es the 
charging apparatus so as to overcome the difficulties refe: to by 


causing the charging supply to descend and enter at the lowest 
point of the suction pipe above the foot valve; by this means up- 
ward motion is given to the entire column of water in the suction 
pipe, consequently there is no tendency to break the continuity of 
the jet in the sudden effort to impart motion to the column of 
water in the suction pipe when the charging supply is cut off, as 
is the case in the charging arrangement hitherto used. He also 
proposes a method af conies the injector by drawing the feed 
water or liquid up the suction pipe of the injector sufficiently high 
to enable the injector to start into operation—at which time the 
action of this apparatus is dispensed with—by creating a partial 
vacuum by means of a steam or other fluid jet or current, the 
chamber in which ag? agen vacuum is formed being brought into 
communication with the feed or suction pipe of the injector. The 
scheme is carried into effect by we py ban - pipe from 
the overflow cavity of the injector with a r pipe or funnel, 
and arranging an annular space between the outside of one and the 
inside of the other for the steam or other jet. In some forms of 
the injector this apparatus is combined with the injector by form- 
ing a chamber round the discharging nozzle of the injector, leaving 
an annular space for the — of the steam or other fluid. The 
chamber or cavity is supplied with steam by a branch pipe from 
the steam pipe of the injector, and it escapes from the chamber or 
cavity through the overflow orifice. In working an injector having 
this apparatus applied to it, the jet for lifting the feed is first 
turned on, then the injector is brought into operation in the usual 
manner, and when this has been accomplished the lifting jet is 
turned off, and the injector continues to work. 


The whole We vi = a gomgetanteh by the aid of hse 
engraving. Fig. 1 is an elevation showing the apparatus as appli 
to an ordi steam boiler, and Fig. 2 is an enlarged ssellan of 
the valve and case at the foot of the suction pipe. 


k is the furnace end of an ordinary steam boiler ; 7, furnace doors ; 
m, manhole; n, water gauge; p, steam valve in connection with 
the pipe f conveying steam to the injector; g, valve in connection 
with the pipe conveying feed water from the injector to the boiler. 
The injector may be of an ordinary construction, but that repre- 
sented is one made according to a patent granted to Robinson and 
Gresham, in November, 1864. h is the overflow Pipe; g is the 
suction pipe having the foot valve ‘at its lower end, the casing of 
which is immersed in the supply water; r is the charging tank or 
cistern, it may be supplied from the feed pipe of the injector by a 
pipe upon which a tap is placed ; u is a pipe passing from the tank 
or cistern to the foot valve casing. pipe has a tap by means 
of which the water from the or cistern may be turned on or 
off. In the engraving this tap is supposed to be turned by a toothed 
pinion which gears with a ed segment upon one arm of 
a lever having its fulcrum carried upon any suitable bracket, 
the other arm being forked to enter between collars upon 
the cone spindle of the injector, and is so that when the 
cone spindle is turned to x ng the passage for the steam, the end 
movement of the cone spindle acting through the lever and pinion 
will turn the tap and shut off the supply of water from the charg- 
ing tank or cistern. en the injector is in operation and the tap 
is opened, the tank or cistern will be filled; when the injector is 
not in operation the steam valve is shut, and the central cone 
spindle is drawn back, and when the injector is to be brought into 
operation the cone spindle is screwed inwards to close the steam 
space, and this opens the charging tap, then the steam valve is 
turned on, and the cone spindle is then screwed back, and by the 
same movement the tap is gradually turned off, by which time the 
injector will be properly at work. Of course the charging tap 
may be manipulated separately by hand if required. 

e way in which the second modification to which we have 
alluded is carried into effect is illustrated by Figs. 3, 4; 5, and 6. 

g is the suction pipe; f, the steam pipe, and h, the overflow 
pipe of the injector. A branch pipe is secured to the overflow pipe 
of the form shown in the pec neads y tre wr view Fig. 4, and upon 
this another pipe of trumpet form is screwed as shown, so as to 
surround the nozzle of the branch pipe and form an annular 
chamber, as shown by Fig. 5, a seetionat A, B, Fig.4 This annular 
space or chamber is connected by means of +“ ving a tap upon 
it with the steam pipe, as shown in Fig. When the injector 
has to be started into operation with this apparatus the tap is 
turned on, and the steam then escapes through the annular space 





between the nozzle and the external and 

vacuum or suction, which acts to draw the water or liquid up the 
suction ~~ aaa rtis witegt te mera emacs 
without f° 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
THE ATLANTIC CABLE, 
S1r,—Being greatly averse to troubling any publication with my 
own thoes, 1 eoed. anal wold onggeed am iden that has 
been present with me since the failure of the attempt to raise the 


end of the lost Atlantic cable. As no one has done so, may I, in 

the interest of the public, offer my suggestion ? It will be neces- 

a7 Sn to expieta by Sagi why the cable broke in raising 
an tho cate wane inet, . 

Let A ‘represent the sea base; BB, the cable as ially raised 

after being underhooked; and 

C, the line or tackle by which 

the cable was attempted to be 

raised from the bottom of the 

ocean to the ship’s side. It is 

8 evident that, raised from a 

depth of two miles, either the 

. cable must stretch and break, 


or, if strong enough, be raised 
for a great distance along the bottom, so as to allow of sufficient 
length of slack to be absorbed to furnish the additional length 
required for two sides of a figure of three sides with a perpen- 
dicular of two miles. 

The actual result of trial on this plan was failure of the cable or 
lifting tackle, whichever happened to be weakest. 

Now my proposal is to grapple the cable firmly, so as to be firmly 
held by the hook which finds it while drawing across its course, 
and proceed as follows, viz. :— 

Let the tackling lines, &c., be of ter strength than the sub- 
m cable, and when once the cable is firmly seized, commence 
- or let the ship move along in the direction of the main 
portion of the cable, B*, to be recovered, and the result should be 
the rupture of the cable in the part B; and B* being held firmly, 
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will be easily raised without strain to the ship’s side, connected 
with the rest of the cable, and the laying may again be proceeded 


with, 

A vertical lift must break either the cable or lifting tackle, and 
both ends be again lost. But it seems to me very clear that the 
above process of ey by cable and breaking it away from the 
lost end, enabling it to be lifted without further strain than its own 
weight and resistance of the water, is perfectly practicable to those 
who have been e' in the und ing. I may not be nautical 
in my naming of cables, ropes, lines, or tackles, but the sketches 
will show what is —— and those experienced in these matters 
will readily comprehend it, without any technical phraseology. 

One other suggestion and I have done; and perhaps pe will say 
that on my confessing great ignorance on the subject of telegraphy, 
submarine or otherwise, I ought not to have begun. I see in one 
of your leading articles of this week you notice Allan's cable, in 
which he proposes to “‘ place the strength of the cable in the con- 
ductor, by forming this of a solid wire, surrounded with fine steel 
wires laid with a slight spiral.” Why not i the steel 
wires in the copper wire conductor by drawing them together in 
the ordinary way of drawing wire through a hole, and so embed- 
ding the steel wires in the body of the copper conductor. The 
subjoined sketch of a section of such a wire will illustrate the idea 
fully. The scale is exaggerated for the sake of clearness. 

Let A be the copper core, and B, B, B, in numbers at pleasure, 
the steel wires pressed into 
the copper while being drawn 
through a hardened steel plate 
in the usual way. 

The steel wires being so much 
harder than the copper, would 
be imbedded in it by the pres- 
sure, and the result woul be 
mechanically a strong core con- 
ductor. How far this mode of 
construction is compatible with 
its merits simply as a conductor 
I know not, and leave it to 
others to determine, merely of- 
fering the suggestion as a means 
of constructing what appears to 
be from your article a desideratum, viz., a strong conductor as the 
core of a submarine cable, 

January 13th, 1866. 
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TELEGRAPH CABLES. 

Srr,—Satis quod sufcit. I have had my say on the construction 
of telegraph cables, and am little inclined to continue the discus- 
sion, but the remarks contained in the leading article of your 
journal of the 12th inst. in allusion to what I have stated on the 
subject in previous communications are written in so controversial 
a spirit, and express opinions so opposed to the conclusions I have 
formed, that I am induced to add a few observations to the state- 
ments I have made, by way of reply, and beg you will favour me by 
giving them insertion in your journal. 

On matters of engineering the public pu necessarily relies 
for information on engineering journals, and I must say I was 
greatly surprised on reading your leading article on “ Electro- 

'elegraphy and Electrical Science” to find THz ENGINEER, gene- 
rally so impartial and reasonable in its statements, advocating with 
so much warmth and bias the superior efficacy of Allan’s cable, and 
persisting in the astounding assertion, without adducing the shadow 
of a reason in support of the opinion, SS eee 
which have in transatlantic telegraphy would have been 
obviated. It is not, however, intended further to contest this 
— and your readers, and through them the public, may take 

‘or granted on your authority that a copper wire conductor one- 
eighth of an inch in diameter, surrounded with fine steel wires, 
laid with a slight spiral and encased in gutta-percha ‘17in. thick, is 
the proper construction for a submarine a cable, and that 
had such a cable been used in lieu of the much stronger cables that 
were adopted, in the attempts that have been made to form tele- 

phic communication between England and America, there would 
oo been no disastrous failures to bemoan. For myself I can but 
again ex: my astonishment that such a statement could have 
emanated from ENGINEER. 

The construction of cable above described is that lately proposed 
by Allan’s Transatlantic Telegraph Company for an Atlantic cable, 


ered necessarily to be the 
esigns, It was submitted to the 
public as the construction of cable best adapted for joining England 
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no means follows that it would have been adopted, or’ is that 

adapted for the’ ‘in view,” following; as itdoes upon the 
assertion before is somewhat and conveys no 
very sati idea, not -this particular speci- 


cable is directl ionate \ wa 

wires; and 7, although, like Mr, Wi I can but 
claim the rank of an “‘electrical amateur,” I hope I may be allowed 
to say that the arrangement of Allan’s cable is a very objectionable 
mode of construction. If, therefore, a copper wire conductor must 


necessaril. he, saat, * Se-cmmee coasters Sem oa. 
Atlantic type” are e cables to be preferred. 


The misfortune of not knowing what is known obstructs one at |; 


so far even as to say what cables 


Mr. Allan may or may not have ey for deep-sea telegraphs, 
though perf aware Mr. at one time an 
iron wire i of a wire for the conductors of telegraph 
cables; but if his origi lan of construction was similar to that 


described in the letter published in your journal of the 22nd ult., 
he has departed far eeun his first . and has apparently, for 
reasons not sufficiently it, accepted the shadow for the sub- 
stance, or, at the best, an attenuated stripling for a sturdy 
labourer. If I might be permitted I would to Mr. Allan’s 
mind | the Latin proverb—“ Satius est recurrere quam currere 


To come to what is wanted to be said. ‘The conclusion arrived at 
from the consideration that has been given to the construction of 
telegraph cables, is that no material known is sufficiently strong to 
insure its being laid in the form of a telegraph cable in depths 
of two and a-half or three miles with that certainty of suc- 
cess which should form the basis for all engineering works 
executed at the public expense—throwing the cable over- 
board, as it were, with its imperfections, and without 
making the least effort to check its downward course, as would 
appear to have been the case with the Atlantic cable of 1858, 
which was, as is said, successfully laid, is not the meaning here 
intended by laying, and is of course an easy performance to effect 
with a cable of any construction. But it is considered that if any 
cable will afford the requisite strength, it is such an one as has 
been previously described, constructed of steel wires unburdened 
with extraneous weight, and lightened, as far as can be done, by 
being encased in an insulating material of less specific gravity than 
that of water; and that a cable so constructed would possess a 
tensile strength more than necessary, as you intimate would 
be the case, is very much doubted; and still more is it 
doubted, notwithstanding again your opinion to the contrary, 
that any amount of further consideration “‘of the electrical 
part of the question” would so prevail as to cause me to 
consider that a copper wire conductor surrounded with fine 
steel wires is preferable for wy wy tcegneh cables to a stranded 
steel wire conductor. To say that a steel conductor is objection- 
able in an electrical point of view seems merely to be so many 
words wastefully expended. A cable constructed with a copper 
conductor is, it is apprehended, objectionable in an electrical point 
of view as compared with a cable formed with a gold conductor; 
but as its cost debars the latter from all practice, so experience 
has shown that cables for deep-sea p , constructed with 
copper wire conductors, however perfect their electrical state may 
be, are mechanically so defective that their electrical efficiency is 
reduced to a nullity, and the practical question that requires solu- 
tion is, what construction A cable will combine the requisite 
mechanical strength to insure the laying, and the preservation of it 
when laid, with the greatest possible speed of signalling; and if 
not trespassing too much on your space I will more particularly 
describe the construction of cable that to my thinking promises to 
give the most favourable results, and on which I consider ‘ public- 
spirited liberality” will be best bestowed. But not pretending “‘ to 
know what is known,” I should wish my opinions to be subjected 
to the di t due to opinions founded upon a very limited Seow 
ledge of electrical seience. 

A submarine telegraph cable constructed with a steel wire con- 
ductor would give a speed of signalling one-sixth that of a tele- 
graph cable constructed with a copper wire conductor, the two 
cables being of identical construction in every other respect ; and 
according to the formula given by Professor Thomson, the speed of 
signalling of submarine telegraph cables is as the logarithm of the 
ratio of the diameter of the core to the diameter of the wire 
conductor; and again, as the ———- or area of the con- 
ductor, or, to put it more definitely, the speed of signalling 
diam. of the core. 
diam. of the conductor. 
Consequently, a cable to give six times the speed in signalling of 
another cable, the conductors of both cables being of like metal 
and insulated with the same material, would require the conductor 
to be of six times greater area, and the insulating material to be 
increased in the ratio above given. Now, assuming the late 
Atlantic cable to possess the standard — of signalling, it is 
easily calculated from the foregoing formula what size conductor, 
and what quantity of gutta percha would be required to give a 
cable constructed with a steel wire conductor an equal rate of 
speed. The core of the late Atlantic cable consisted of a copper 
wire, one eighth of an inch diameter, insulated with gutta percha 
and Chatterton’s compound *172in. thick, thus making its diameter 
‘47in. To obtain six times the speed of signalling due to this con- 
ductivity would require a copper wire ‘3in. diameter, and a thick- 
ness of gutta percha and Chatterton’s compound in the ratio of as 
“125 : ‘47 : : 3: 1°12in. the requisite diameter of the core—this is 
on the supposition that the two cables are of equal lengths—con- 
sequently if a steel wire conductor of three-tenths of an inch 
diameter is substituted for the three-tenths mch copper wire, and 
the same quantity and quality of insulating material retained, the 
speed of signalling would be decreased six times, and would be 
made equal to that of the late Atlantic cable. Therefore a steel 
wire luctor ‘3in. di ter, d in gutta percha “4in. thick, 
would possess all the electrical efficiency requisite for transat- 
lantic telegraphic communication, and the mechanical advan- 
—_— resulting from this arrangement would be such that a 
telegraph cable of this construction could in all probability be 
successfully laid, and when laid it would promise to he much 
more durable and permanent than any cables similarly situated, 
constructed with copper wire luctors and insulated with 
little more than one-eighth of an inch of material. Another 
important advantage that would result by the adoption 
of such a cable, in consequence of its superior mechanical 
strength, is the reduction of the length of cable requisite for 
forming telegraphic communication. In the case of the Atlantic 
cable this reduction would probably amount to some 200 miles or 
more, and the speed of signalling consequently increased in the 
proportion of about 2,000? to 1,800, or as 16 to 13, 


The weight of the proposed cable in air, excluding the outer 
covering, is calculated to be 28 ewt. per knot, and its specific gravity 
to be about 1°5. Its effective strength may be considered to be 
equivalent to about ten miles of its length in water, and a specimen 
without welds or joints would probably not_ break with much less 
than twice this weight. Its diameter, assuming ,yin. as the 
thickness of the outer covering, would be Liin., somewhat r 
than the late Atlantic cable; and its cost, owing chiefly to the 
additional quantity of insulating material required, weohality. not 








= weight ‘per knot of conductor X log. { 








to understate the price, double or more than double that of the 
last mentioned cable. 
I have been induced to enter thus fully into the description of a 


steel wire conductor telegraph cable of size and efficacy sufficient 
Atlantic cable in uence of the statements I have 
eard the filly atid the extravagance of the idea, and 
cable the substitution of steel for for 


z 
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[It does not seem to occur to our correspondent that he, far more 

: ves, ** advocated with warmth and bias the superior 
efficacy of Allan’s cable,” or that the “astounding assertion ” that 
by its use the failures which have occurred in Transatlantic tele- 
would doubtless have been obviated has been in -z of 

ough “*'T, M.” is 





Mr. Allan’s principle, and in accordance with his patent. In 

deep-sea ale, iron (or steel) is substituted for copper, or 
sol ren conned, Seed —aee according to the 

egree ra. considered to uisite for any given 

The assertion that the variations of which Allan’s coe of eon- 
struction will allow are confined within very narrow bounds is 
absurdly devoid of foundation, for-though we perceive our cor- 
respondent’s reference to our haying used the expression “fine 
steel wires ”—it is evident that more than one layer of such wires 


| may be applied; and several of the specimens we have examined 
| were in fact constructed with two 


yers of steel wires. And 
if the system offered “‘no mechanical advantage over that more 
nerally approved,” then is “T. M.” at fault in the whole of 
fis argument. The main points of difference between our cor- 
ndent and ourselves which are insisted upon by the latter are 
of his own creation. It is amusing to be accused of- writing in a 
‘*controversial. spirit” by so polemical an opponent as;:‘*T. M.;” 
but we must remind our correspondent that he is not justified in 
attributing to us, as he does in the second paragraph of his letter, 
a statement that we never made. Our qualified approval was 
given—almost as a matter of necessity in the absence of any more 
efficient system of construction—to Mr. Allan’s cable in principle, 
not to an icular specification of it; nor do we by any means 
think that cable is the dernier mot of constructive ingenuity 
in relation to submarine wires. Our correspondent will find that 
‘he has misunderstood the purport of the specification of Allan’s 
; cable contained in the prospectus of the Transatlantic Telegraph 
} Company. “*T. M.” speaks of ‘‘the much stronger cables that 
were adopted ” in lieu of a certain specified form of Allan’s cable 
of which he disapproves, and of which we have never signified our 
particular approval, in the attempts which were made to establish 
telegraphic communication between England and America. We 
are not aware that any cables “‘ much stronger” than this specimen 
were so adopted. comparing the old Atlantic cable with a 
sample of ’s cable, not very dissimilar from the specimen 
in question, Mr. Longridge owed, to the ‘satisfaction at 
least of the members of the Institution of Civil ineers who 
listened to his paper, that whilst the absolute weights of the two 
cables were as 213 to 10, their relative strengths were as 11 to 25; 
and the latter figures give about the ratio of the strength of the old 
Atlantic cable to that of the cable which it was attempted to lay last 
year, and of which the failure was due to causes tly dependent 
upon m ical construction. The considerations brought for- 
ward by ‘‘T. M.” do not affect the question of the relative strengths 
of these cables. On the grounds here specified alone, we appre- 
hend that we were fully justified in stating our opinion, that 
whatever may be the merits and demerits of cable, it would 
doubtless have sufficed to obviate the failures which have occurred 
in the attempt to lay a Transatlantic telegraph. But other 
grounds for this opinion exist in connection with the now 
generally acknowl fact, that ‘‘a decrease in the specific 
gravity of a cable is the real remedy for great tension” 
in laying. “TT, M.” must for the present excuse our 
not vag | what, in our opinion, would the proper mean 
between the two extremes which give the highest degree of 
mechanical and of electrical efficiency respectively—these two 
ualities being here unfortunately opposed to each other—in 
n’s cable, as adapted for any specified Transatlantic route. It 
is possible that under certain conditions we might be inclined to 
the adoption of a somewhat higher proportion of steel than would 
be given by the one layer of fine steel wires to which, or to the 
extreme in an opposite direction, ‘‘T. M.” rather disingenuously 
limits our choice as well as his own, But we should exercise due 
caution in a matter where an sere slight variation might be 
attended with important electrical an pecuniary disadvantages. 
In regard to the concluding portion of “T. M.’s” letter, it may 
interest our correspondent to know upon our authority that— 
supposing, for the purpose of a rough calculation, the specific 
gravity of steel wire to be the same as that of co per, and its 
conductivity, weight for weight, to be one-sixth of that of copper 
—the weigh per naut. of gutta percha required to dusulade blo 
proposed conductor so as to render the signalling speed — to 
that of the last Atlantic cable, would be six times the weight per 
naut,. used in the construction of the latter.—Eb. E.] 





Srr,—In reading over the valuable article on ‘Electro Tele- 
graphy and Electrical Science,” in your last number, I find two 
Sua made with evident regret, viz., that the proposal of the 
Atlantic Telegraph Company, and that of Allan’s Tra tic 
Company, have not been supported by the public to the extent 
that such an important matter is entitled to, and although it is also 
stated that, ‘‘In the case of the Atlantic Telegraph Company at 
the present juncture, it is, perhaps, too much to ex) at the 
support of the public should be accorded upon purely commercial 

unds,” expressing sorrow that even ’3 company is now 
eld in abeyance for want of the necessary capital. 

I must admit that I, for one, am not much surprised at this 
want of confidence on the part of the public in deep-sea telegraph 
lines laid at the bottom, as the obst. they have to encounter 
there appear to be almost insurmountable. 

There is, ay a feeling say | into the public mind, 
that the principle itself is erroneous, and that lines suspended 
from the surface must ultimately supersede them. Twoor three 
communications in your late numbers have given some persons 
who reflect on the subject reason to think that, if the suspension 

rinciple, as proposed there, be practicable, it would reduce the 

= two-thi render repairs easy, and prevent the risk of 
total loss in any case. It will not be a small task to induce 
capitalists to invest their money in submarine cables until this 
point at least is settled. PROGRESS. 





TWISTING SHIPS’ FRAMES, 


Srr,—Having noticed in your journal of last week an extract 
from the proceedings of the Institution of Naval Architects 
relating to the method proposed by Dr. Rankine of twisting iron 
frames in shipbuilding, will you permit me to state that about six 

ears ago I commenced the design of a machine by which I 
cooea to communicate the neces: twist, in place of opening 
out the angle iron, while bending’ each bar at the sanie time to the 
curve required by its position in the ship? After making some 
progress in elaborating a somewhat complicated design of self- 
acting machine, which I hoped would be competent to finish off 
each frame at one operation, from a series of reduced moulds 
prepared in the moulding loft, I was induced to abandon the whole 
affair by the consideration that on this system the reverse frames 
would also require to be twisted in order to fit them to their 
respective frames. Iam afraid that this necessity would prove a 
serious commercial obstacle to the introduction of twisted frames. 





Such reverse bars are carried past the round of the bilge, and in 


many ships up to the main deck, on every 
thirvlone, with'o imthisie camaypssen to Uwiet them more work is 
requiréd than on the present when pin Fe Fe a 
out and the reverse bars + to the curve without bevelli 
There would also be some di ity in properly fitting the floor 
plates to the frames if tevfsted in the fore azd-aft portions of the 
ship. Probably, however, the question deserves further considera- 


Works, 150 A, ALEXANDER. 
Canada Wor! }, Leadenhall-street, 
London, E.C., 17th January, 1866, 





ae ANSELL’S —_ DAMP INDICATOR. 
IR, —I am anxious to avoid oceupying 8) 
4 reins beat y y,. but 's os 
Engineer ( Manager,” your last issue, demand 
a reply, and I teats Clason u ur kindness once more. 
In advocating the m¢ of the abowe-n , 
the mines of Bri 
‘you that I actuated by but one motive, and 
\save the veg and the linvbs of those whose occupations, as at pre- 
sent place both in continual jeo: . I am free to 
admit that I am not “ practically” i with mining, but 
the constant recurrence of accidents in our coal pits and metalli- 
ferous ‘mines, and « careful perusal of the sickening details educed 
before'juries appointed to make inquiry into their causes, have led 
me todevote a considerable amount of attention to the subject, 
rag - gain, as I believe, much practical information in relation 

i 

Without any hesitation, then, I re-assert that due exertions are 
not made for the preservation of life in the mines.of this country, 
and that many persons annually fall victims to the apathy or neg- 
lect of those who should be foremost in endeavouring to avert 
what are termed “‘accidents” in mining. Your correspondent, 
referred.to above, states that he does not deny the efficiency of 
Mr. s i ent “in an experimental way,” but admits 
“all the advan in that respect” which he himself clai 
for it. This is un oubtedly an important concession on the part 
of “‘ A Civil Engineer, &c.,” but he qualifies it materially when he 
asserts that in practice it would be found almost useless. One would 
suppose that before coming to so arbitrary’ conclusion the “‘in- 
strument” itself should have been practically tested either by the 
writer himself or under his immediate direction, and found wanting. 
My previous observations, if they bad any meaning at all, went to 
show that Mr. Ansell’s ingenious apparatus was something of far 
higher value than a philosophical toy, and that it deserved at least 
a trial before condemnation. The remarks offered in my previous 
letter, with all deference to “A Civil Engineer and Colliery 
Manager,” were not “‘aside” the point of the usefulness of the 
indicator in effecting greater security for the miner, but touched 
ite y, or were so intended at least. That point is still my 
aim ; convinced as I am, from actual examination, and the 
coincident opinion of others, that the apparatus will be found an 
admirable premonitor of danger, and an audible guardian of the 
‘miner’s life, I still urge its introduction practically to the mine, 
and shall continue to do so on all fitting occasions until that end 
be accomplished. As to the question of the identity or otherwise 
of the principles upon which the Stephenson and the Davy lamps 
are constructed, it is scarcely worth while reopening it, but in 
justice to myself allow me to say that I still believe in that identity. 

th depend for their usefulness and value upon the fact that 
flame cannot oem through a tube 34, of an inch in diameter (or 
| less) without being robbed in its passage of the temperature neces- 
—_ for its existence. In the two lamps these tubes are of 

ifferent le: , but the same law governs their action, and their 
principle is the same. ‘ 

Ido not imagine “that there ever was a mine charged with 
more than 5 per cent. of gas,” and I never, to my knowledge, said 
I did so imagi “A Civil ineer” misquotes my former 
letter in this respect, and then combats, unwittingly I am willing 
to think, with his own fallacious rendering of it. In referring 
to a letter recently published in the Times I stated that it 
should be made ‘‘a punishable offence for mine-owners to send 
workmen into, a mine, wherein (that is to,say in part 
of which) the atmosphere was c ed with more than five per 
cent. of gas.” To that assertion I still adhere, and thus, notwith- 
standing the “clause in the colliery rules,” to which your corre- 
spondent refers, if Ansellian indicators be placed in those parts 

a mine where fire-damp is known more especially to exist, or 
where it is likely to be set free, oj will, in my opinion, give 
more certain and reliable intimation of the percen of deadly 
gas present than any inspectorship beforehand can demonstrate. 
Whether the irruption of fire-damp be sudden or slow, the alarm 
will inevitably be given, and this—by the agency of the electric 
current—in the manager’s office or elsewhere. 

The verdict of manslaughter recently returned in the Gethin 
case, as well as the evidence furnished to the jury therein, are 
well worthy the consideration of ‘‘ A Civil Engineer and Colli 
Manager,” as they are of the scientific community generally. 

I dare venture to ask for further space in the columns of THE 
ENGINEER, I should myself offer some comments in relation to 
the fearful catastrophe which hurried nearly forty persons into 
eternity. Let me, however, place the following statement of the 
coroner before your readers before putting down my pen. In his 
address to {the Gethin jurymen, Mr. Overton said that “‘in the 
year 1864 there were no less than 101 separate accidents, involving 
the loss of 105 lives in the South Wales district, in the coal mines 
alone. .., 1 fear, gentlemen (said the coroner), that the returns for 
the year just past will present a still more gloomy t. They have 
not yet been made up, but from my own knowl I can safe 
say that the numbers in this district will be fearfully augmented, 
as I have held in my division alone during the past year nearly 
one hun colliery cases (inquests), exclusive of the one upon 
which we are now engaged, and the in the ironstone mines. 
These facts are very melancholy to contemplate, and appear to 
indicate the necessity of some Parliamentary inquiry, with the 
view of rer pow g whether some more effectual measures could 
not be adopted and some improvement effected. I sincerely —_ 
and trust that the Legislature will be induced to take up the 
matter and institute some inquiry.” 

In this hope of the worthy coroner all the friends of humanity 
will undoubtedly share, and no one does so more heartily —-- 





ANSELL’S INDICATORS. 

Srr,—Will you courteously allow me to reply to the letter of 
“* A Civil Engineer and Colliery Manager.” I have been in many 
mines, but with a special object, and have come from those mines 
convinced that there is no practical difficulty in using my proposed 
indicator, but the ‘‘ staff of inspectors to look after the indica- 
tors” is an idea fit for a cartoon in our witty friend. Punch. 
My simple proposition is to use the indicator, that is, its tell-tale, 
at the pit’s mouth, and to place the instrument itself in the 
workings. 

In reading the letters of ‘‘A Civil Engineer,” I am greatly re- 
minded of Stephenson and the impracticability of his railroad 
scheme; while saying this I desire to stand far in the shade of 
Stephenson. I believe that my gy will be adopted; it may 
= be in my time, for the Davy p was till recently a dead 
etter. ’ 

As to the principle.of the Stephenson lamp, I think that “A 
Civil. Engineer ” stands alone in thinking that it differs from the 
Davy. Somegood authorities have thought that there is another 
influence beside the cooling effect. I can only see that the flame 
of the Davy remains in a fiery eer partly because its heat 
is radiated back from the gauze, while the heat from the Stephen- 
son is carried off by the chimney glass as a conductor, and is not 
radiated back to so great an extent, hence in an unfavo 

atmosphere it is extinguished, There are experiments which seem 





to prove this, 





Jan. 19, 1866. 


THE ENGINEER... 
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ENGINEER of the 22nd December, and bh 
seem to have fallen into the same error (as regards the increasing 
loss of life by fire-damp), Are they both wrong? 

and Colliery Manager” makes an offer at 
satisfactory, which I am but too to 
already in the hands of another, 
and until his report is made I am bound to wait; at the present 
moment I may not give names, but, Sir, for your sati I 
enclose a private note. It will be better t6 convince a man who 


appears to have formed an adverse opinion than to have the | 


roval of another. 


a GrorGE F, ANSELL. 
PRoyal Mint, January 16th, 1866. 
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bei ine principle af tees legged d atest, canbe rock, 
ing on the principle of a - ane a8: 
may be the case with ordinary engines, and also with radial} 
engines, the weight getting on cross coma ! 
engines to mount the rails. Te 
This is quite true as to the bogie, and holds good of 
engines in which the weight is carried on a central support, 
there is no reason why ore | angina, ond i y 
may not be carried on a central support by the application of cross 
sp I believe the first arrangement of this kind was by me 
a to the Fairfield steam carriage, supplied to the B 
Sater Railway Company, the engine being,on two wheels 
springs and with two pairs of hind wh ing the 
on cross springs applied to the centre line*of the frame. 


rings. 
plied 








Mr. 

Crampton subsequently adopted plan on his long engines. 

Practically there, is no such diffienlty, for the; Greaf’ Northern | 

i ines'on six wheels haye yess ae drivers -with their 

axles. 7ft. fin nent, ant the. lift. 9m. beyond, 
making up.a wi ase. bft. 3in,, and there] no 
sign of their tending to rui.off the line. Nothing could; be easier 
than to apply cross springs to these engines; mal a three-legged 
stool, if Sosdeds, but it is not requi ‘as there is no rous in- 


uality of the rails eitheron the Great Nérthern orthe Metropolitan. 
The bogie is es a adapted to Americamines in badly-keptdis- 
tricts, technically called ‘‘mud roads,” but it has its ines 
various ways. If kept short between the axles, it has a habit of} 
becoming a drag—‘‘ putting the wrong leg foremost”—a defect 
Mr. Adams has judiciously avoided in his structure by greater 
length, as well as by using a sliding centre to keep it true to the , 
line of rails. But there is still another defect remaining, the 
small size of the wheels, and the necessity of carrying the load on} 
the centre pivot without the power of utilising it for adhesion. 
‘What the very useful arrangement of Mr. Adams really does, is to’ 
permit the four hind drivers to remain parallel to the rails on 
curves, instead of straining them askew, as with the ordinary 
me On American lines, with the foot rails spiked down and’ 
sliding laterally on the sleepers, thus giving a variable gauge, the 


difficulty is less than with firmly fixed rails on English lines, 
An lish line must be in very bad condition as to its horizontal 4. 
level, the side springs very inefficient to meet the difficulty, if 


the wheels will not keep on the rails, unless there be great length 
and no provision for saison, to throw them off. Messrs. 8) : 
Stewart, and Messrs. Slaughter, have arrangements for i 

with eight coupled wheels, the end wheels sliding their amles 
prseliel to the drivers‘about-ah inch, to ease them on curves, the 
ormer making them; centre-keeping by an the latter by' 
spring action, but I have not heard that they ‘‘mount the rails by 
getting on cross corners.” They have. one advantage which the 
bogie cannot have as at present constructed—they utilise their 
legs, though they do not keep 


whole load for adhesigng,more or 
their end wheels parallel to the rails, .which is the perfect position. 
W. Bripees ADAMS, 


* a 





Som oa tattalpa 9 TS 
A New ArrestaN WkLt.—To the two artesian wells which 
Paris y possesses, a third is now being added—ata t 
called Butte aux Cailles, in the 13th arrondissement (Go! ). 
The perforation has now reached the depth of 82 metres, being'20 
metres and a-half below the level of the sea; but before reiching 
that point considerable difficulties have had tobe overcome in the 
shape of intermediate sheéétsof water;tforming as it were a.series: 
of subterranean lakes. fhe first of these was kept within. its: 
natural bed by means of @strong i 
through it; that which followed received wooden 1 
subsequent stratum being clay, the a continued without 
difficulty to a depth of 5 metres above the level of the sea. But at 
this point a layer of agglomerations was reached which let a deal 
of water escape. It thas became necessary to again have recourse 
to pumps; those employed were in the’aggregate of 20-horse power. 
Owing = the  .. — of this oo it was resolved to 
protect the perforation by a revetment of extraordinary ne - 
ness; and in order that the well might preserve its diameter 
metres, notwithstanding the upper part has had to be widened: in 
proportion, so as to give it the enormous width of 4 metres at the 


top. After this labour ‘the work’ of ne ete | continuedk «oy 


through a stratum of pivolithic 
sponding to the‘level of the sea th: 
chalk, all pierced with large holes, 
thick as a man’s thi which 
with incredible velocity. ile: the ps were at work to get 
rid of this water a.cyli reve tof bricks was built on a 
sort of wheel made of oak, and laid down flat at the bottom of the 

rforation by way of foundation, and the intermediate space 
Scoueen this cylinder and the chalk stratum was filled with 
concrete, 47,000 kilos. of whichfwere expended in this operation. 
As soon as the concrete might be considered to have set, or to have 
attained sufficient consistency, the brick cylinder was taken to 
pieces again, and the perforation continued to the pressure point, 
where a new sheet of water been reached requiring ingenious 
contrivances.—Galignani’s Messenger. 

More AND More ComPanres.—In the past year no less than 
287 new public companies were brought out with a nominal capital 
of £106,995,000, upon which £12,174,000 was paid on deposit. The 
formation of similar unde this year promises to be also 

’ y notice is given of the following, and there are 
many more in a less advanced stage :—Iquique and La Noria Rail- 
way, capital £780,000, in 24,000 preference of £20 each, and 
15,000 ordi shares of each; Gillingham Pottery, Brick and 
Tile, capital £8,000, in £10 shares; Consett Town Hall, capital 
£400, in £1 shares; Bank Granite, capital £20,000, in £5 
shares; Economic Telegraph, capital £100,000, in £10 ‘shares; 
Puerto Cabello and Valencia ilway of Venezuela, capital 
£500,000, in £20 shares; Percival, Vickers, and Co., capital 
£120,000, in £20 shares; Norden Coach, capital £700, in £1 shares; 
Liverpool, Brazil, and River Plate Steam Navigation, ca ital 
£350,000, in ,£100 shares; Hornsea Pier Hotel, capital £10,000, in 
£5 shares; Regent Land and Building, capital £50, in £5 shares; 
Artificial Leather, capital, £300,000, in £10 shares: Isle of Portland 
Stone, capital £50,000, in £10 shares; Mutual Tontine (Parlia- 
mentary and Industrial Chambers) Association, capital £450,000, 
in 45,000 shares of £10 each; Staverton Cloth,j capital £100,000 
in 10,000 shares of £10 each; Bideford Deep Sea Fishery, 
£20,000, in 10,000 shares of £20 each; 

Club, Kibworth Village Hall, capital £500 
each; Hercules Insurance, capital 

each; British and Continental 8 

60,000 shares of £25 each; Lloyd's Cambrian Chain and 
Public Testing, capital £10,000, in 1, ; 


wood Colli £10,000, in 400 
capital £10,060, in 200 shares 


so many spouts, as. 
water poured inte the + 







mS of . 
‘& | the Embanknient.authorities to absorb by the 


iron tube driven perpendiasiaayy . 


4 But, as the grade of 


Tur Thames Embankment has been’necessarily a work of slow 
oan S ially in its initiatory stages, and who know 
ittle or nothing of the difficulties attending such great engineer- 


ing feats are apt to wonder that so little has as yet been done on 
the works commenced so long since. Well, impatient ob- 
server may have hope and consolation now, at the’ 


Westminster end of the embankment the river.front: finished 
nae doer, although ‘dighaly 0d 4 d 
magsive yagh very: orned, and gives an 
even in Sean aeERAE: TAL io ano te hour ie. On 
Thames embankment one of the finest river fronts in the world. 


We notice that the various street im; 
templated, the Board of Works, or whomsoeyer. else it may con 
cern, are desi great things in the neighbourhood of Charing 


| sex, rank,-‘or tion. The] y Company are 
bing away the inhabitants of Somers Town as they have 
the. population of ‘Lown, There is impartiality 
ante staph yA Thames Embankment do not 
tearing through-the-Duke of Northumberland’s house, 
ing-away a number of shops at the yery | 
pay hundreds a-year in rent.: » 
"088, whose premin, by the: sway, " 
a 
_worthyof-his reputation foraccuracy in detail and beauty’o' 
“finish, from which it appears that a wide crescent is to be formed 
between Charing-cross and Waterloo bridges. The river front 
will be on the curve, and the frontages of the buildings will be, of 
course, ona curve of shorter radius.; The projected roads con- 
template the demolition of a considerable quantity of valuable 
property. One wide, public road, it is proposed; will proeeed 
from the turn of the street at Charing-cross, about opposite’ the 
monument of Charles I., to the Charing-cross;end:of the crescent. 
This street will sweep away a number of valuable shops, will’ 
take away a corner of Northumberland House, andwill pass 
diagonally through the gardens behind that noble mansion. The 
plan,as shown by. Mr. Stanford, also, indicates a curved road from 
about the crown of the crescent to the junction of Wellington- 
street with the Strand. It shows, besides the widening of White- 
age and of Nonthumberland-street, a passage from Great 
Southend and streets, made or widened, which lead us 
to think, when we k the cost of the property to be absorbed, 
and the public accommodation to be given, that the promoters of 
this great improvement are, to say the least, abreast of the 
improvers of theage, ., 





KING, SMITH, AND HOWELL’S REVERSING 
AND EXPANSIVE GEAR. 
Tue link motion possesses such 


ithe-cylinders of engimes.to which it is attached show such exeellent 
|. results, that it seems difficult to imagine that it will be ever guper- 
‘séded ini the"logomotive; and in any class of engine the in for 
| improvement seems to be confined to the limits of a motion, which, 
whilst possessing similar properties, shall be more simple in its 
construction, and be freed from those imperfections which arise, on 
the one‘ handy¥rom the great advance of lead that is .given.to the 
‘valve as: the fink. id. gear when short eccentric rods 
are used, and on the other from the early exhaust of steam from 


| one end of the cylinder, and compression on the other, that takes 


neg with high grades of ‘expansion. Now the centre a 
if pin Or “Wcoenttic, “if made #6. dccupy any: position 
a straight line which would connéct the centres of the forward 
and backward eccentrics of a link motion“ together, possestes 
similar properties to it; a fact which will be readily explained 
by reference to the diagram No. 1, which represents the 
ne teed or 
le of’ an an ion . the 
bmg Br Cis shown on he dood coal , and, 


‘will now Brune ky the amount of lead that 
‘it! desirable to give; aad amount, ther with 
the lap, will equal the lineal advance of the valve, or the distance 
that it has travelled from its central position, corresponding 
in the present example to an advance R 8 of the 


in 8,.to produce this result of deg. (plus the advances 
Joe lend, but in the present. case,,ghis will. be ; 
order to simplify as much a , ~ 
e 


motion of the engine duri 

Tr and the port oil Bo wid ety ater pestng t which 
4 @ port } wide oj 

valv egin to'close the port, and this it will 


point 
aca gat on he oon 


of C Ty thésteam having been admitted to the cylinder 
erank thro 






stroke.of 'piston; an’ 
V (as there is no inside lap su 
after 150 deg. of motion, or }} stroke. 
shifted down the straight line 8 U into pane w 
give it an. advance of 45 deg.» it will diminish Bo tea 
and thereby shorten the travel of the valve, but the all 
practical purposes will remain the same. But now the port’ 
widest open after 45 deg. and closed at 90 deg., the steam being 
cut off at one-half stroke or one-quarter stroke earlier than 
it was before; and if we again shift the pin so as to give it an ad- 
vance of 60 , the steam will be cut off at one-quarter stroke. 

expansion increases, the exhaust takes place 
earlier also, and in the last case it will be as early as three-quarter 
stroke. If the pin is now moved to U it will be evident that the 
engine must run in the contrary direction to what it previously 
aid to open the port at all, and also that this will be the case in 
any intermediate position between U and C T, with the correspond- 
ing results of variable ion. That this is a motion si to 
those communicated to the valve by a link is apparent when it is 
considered that the link itself is a vibrating lever, from the ends of 
which a motion is given to the valve equal in 7 — to that 
produced by the stud pin when in the yey en or U, whilst in 
any intermediate position the action of 8S or U would preponderate 
in the same ratio as it does when vy a4 | any corres i 
intermediate position upon the straight line 8 U. 

The object of the present invention is to out the above 
principle in a practical manner, so as to adapt it to the require- 
ments of the marine and sta’ engine, and to introduce 
an arrangement which shall give an instantaneous and correct exhaust 
to the steam when the valve is worked by the link or by any other 
motion having similar but the latter improvement is not 
professed to be ‘applicable to the very large classes of engin 

We will now to describe, - 
ment proposed for marine screw engines large class, 
where great i uired to move the valves, and in which it 


er is 
is purposed to employ e principle of differential motion in the 
follo i— ; 

‘Figs Land 2 show an elevation and plan 


one side directly from 





Exchange, capital £500,000, 


tt 


admirable progestin, both as a 
variable expansive and reversing gear, and the diagrams taken from |, 


lected, ;-in 

at le 
have arrived at 
6; 


Flot and 


; 6 show different views of an arrangement in which 
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hand, the engine runs too slow, a contrary effect will take place 
and steam will be admitted later. When the engine is desired to 
be reversed the hand or a little block of wood, in the capacity of a 
break, is pressed against the hand-wheel, which, overcoming the 
friction of the strap, will bring it to a stand-still, while the engine 
will continue to run in virtue of the momentum it possesses, and 
the stud pin will be shifted across to the opposite side of the centre 
of the’shaft. In cases where the end of the shaft is not at liberty 
to be used a single eccentric is used in the centre of the shaft, for 
the detailed description of which reference must be made to the 
patent specification No. 3,152 for 1864. 

The third part of the present invention has reference to a means 
by which a perfect exhaust is given to the steam, and which is 
equally applicable to the ordinary link motion, the stud pin, or 





shifting eccentric. Fig. 9 shows this arrangement, in which a is a 
valve worked in the ordinary manner, but into the interior of 
which a similar but shorter valve c is fitted, so as to slide easily 
backwards and forwards in the valve a. The sides of both valves are 
a little inclined, to allow the outer valve to maintain a steam-tight 
joint between it and the inner one. As shown in the illustration 
Fig. 8, the valve a is just upon the point of returning in the 
direction indicated by the arrow, and if we follow this motion till 
a is just upon the point of admitting steam, the valve c will be 
close against the wad a, and no exhaust will have taken place; 
but as soon as the steam is admitted to the port the full pressure 
will pass up between the two valves and drive c to the other end 
of a, giving instantaneous escape to the steam at the other end of 
the cylinder a, which will always be Cependent on the time of feed 





to the cylinder, and this in the motions above referred to is 
given correctly. It might be suggested that the two valves would 
be driven together with so much force that a series of blows 
would be the result, which would quickly destroy the valve; 
but a little consideration will show that such will not be the 
case when a lap is used on the outside valve of more than half 
the width of the port, which will always leave a little space 
beyond the port at the time the valve H is driven across, and 
confining the steam will form a cushion, which so checks the 
motion of the valves as to avoid any concussion at all. The 
strongest evidence in support of this statement is the fact that 
a valve of this description has been at work for some time on 
an engine at Messrs. Smith’s, Barton Ironworks, Hereford, which 
shows no indication of wear. 
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TO CORRESPONDENTS. 
Nortcz.—A Srectan Eprrion of Tar Encrvesr is published for 
Foreicn CIRCULATION, i iti i 


*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our corresoondents to keep copies. 
R. E.—You may go on making and selling your steering apparatus as have 
T. Y.—The Warrior weighs, equipped for sea, about 8,827 tons, We shall endea- 
vour to the further information you require. 
A. G.— We hardly know how to advise you. Send a sketch and descriptive par- 
ticulars, and we will give it a place in our columns. 
F. P. S.— You will find an excellent paper.on marine governors in THE ENGINEER 
1862, which will afford you every information. 
ured by pa, Dr Cerne Saas oe 


in EB L 
SUBSCRIBER.—“A Guide to Government Appointments,” written by Mr. Hurst, 
was published a few years since by Brothers, of Aldersgate-street. We 
believe that there are several works of a similar character to be had from 


engine running at 200 revolutions per minute. The connecting rods or piston 
rods would be certain to give way, because one fly-wheel would overrun the other. 

BEN.—The earlier locomotives had four, five, and even six bearings to the crank 
shaft. The fact did not exempt them nor is it likely that acentral 
bearing such as you speak of would prove of the smallest service, and its intro- 
duction would necessarily entail highly objectionable changes on existing designs. 

Myssrs. BELL BROTHERS, of the Clarence Iron Works, Middlesbro’-on-Tees, 
request us to correct the statement that they have six furnaces only in blast, con- 
tained tn the last Number of THE ENGINEER. Messrs. Bell have 
of which seven are at present in blast, and the eighth will be blown in the course 
of two or three months from the present date, 

SUBSCRIBER.— We would gladly supply you with a recipe for removing the in- 
crustation from boilers did we possess it. You have no idea how much time and 
Pela aed se Many gy omy 
of which may answer your, purpose. You can try Spiller’s, Easton's, or "s 
boiler fluids, all of which have proved os : . 

F. H. (Peckham).—The general idea of your scheme is nearly as old as the screw 

- Some years since the ends of shafts were fitted to cylin- 
ders containing oil or water, the arrangement being similar to that of a 
hydraulic press, the ram being represented by the end of the shaft. The thrust 
was of course taken through the cranks, which is very objectionable, and for this 
reason more than any other the plan went out of favour. 


appa 
tolerable repair. If you turn to THE ENGINEER for April 7th, 1865, you 
will find further information on the subject, and an engraving of an engine 
constructed on the principle of forcing air through the furnace into the boiler. 
I.—Many years since, it was proposed to support steam vessels on floating drums 
or wheels, which were to be put in motion by the . Another scheme con- 
plated a vessel composed of two long hollow cylinders, fitted with a helical rib 
running from end toend. These cylinders were to be provided with bearings at each 


machinery being propelled by the screw action of the rollers when put in motion 
by the engines. It is easy to see that neither scheme embodies an idea of the 

Mg gm! stpeneapio e 
. N.—You may work your boiler to a pressure of about 751b. per inch, pro- 
vided it is well made and in good order. The water level should be about 3ft. 4in. 
above the bottom, or, say, 13in, to \4in. above the top of the fire-bor. You 
can do something to protect the plates in the steam space by lining the flue 
with a casing of fire clay an inch thick, supported on an angle iron ring fitted 
within the flue about a foot above the fire-box top. If good coal be used the 
boiler should drive a 5hin. piston, with a 12in. stroke, at about 90 double strokes 
per minute, with an average pressure throughout the stroke of 25 lb, to 30 1b., 
developing more than 3-horse power. 

TORSION.—The diameter of wrought iron crank shafting may be found by the 
Sollowing formula :—Let D = diameter in inches, H = number of nominal horse 
power to be transmitted, N = revolutions per minute, Then— 


3 We 
De H 
J 5 x 320 
The strength of a cast iron shaft to resist torsion may be found as follows :—Let 
L = length of crank from centre of pinto centre of shaft; F = force applied in 
pounds; D = diameter of shaft in inches, Then— 
3/ FL 
D= PL, . 
me tf of cast tron, 





Tf of wrought iron, 1700 must be substituted for the constant 1500. 


WIRE ROPES. 
(To the Editor of the Engineer.) 

S1R,—I should be obliged by your allowing me to ask through your column’ 
for information on different methods of making loop ends to wire ropes fot 
purposes of drawing from mines. The wire ropes I use are about fin. diameter, 
and have an inner core of hemp. I should like also to know how such ropes 
are spliced; and in both cases should prefer methods which are simple and 
practicable for comparatively unskilled labour. T. 8. 

Linares, Spain, 11th January, 1866. 








ENDLESS CHAIN CANAL BOATS. 
(To the Editor of The Engineer.) 

S1r,—About 3} years ago, when in England, I obtained, through the medium 
of your valuable paper, the address of the patentee of “ Endless Chain Boats,” 
such as are (or were then) in use on the Liverpool and Leeds Canal. I have 
since mislaid the information you were the means of obtaining forme. May I 
request you again, by means of your paper, to find the same for me, that a 
friend of mine to whom I have written on the subject may be able to correspond 
with the patentee, or whoever may be able to give him any information about 
the boats. SuGAR, 

Demerara, December, 1865. ° 





MEETINGS FOR THE WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 23rd, at 8 
p.m.: Continued discussion upon Mr. Grant’s Paper “On the Strength of 
Cements ;” and, time permitting, the following Paper will be read ; **The 
a i by W. H. Mills, M, Inst. C.E. 

IETY OF ENGINEERS.—Monday, at 7: Inaugural Address of Mr. Zerah 
Colburn, President. ‘ 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, Jan. 24th, at 

8p.m.: Mr, M. Muller, on ‘Cast Steel Railway Wheels.” 





Advertisements cannot be insertion unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 

Yearly (including two double numbers) £1 118. 6d. 

FER Ss oe sixpence per annum will 


THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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THE PRICE OF BESSEMER RAILS. 
Bessemer steel possesses so many admirable qualities 
that it is no way remarkable that surprise should be 
expressed that it is not more largely used by English 
engineers. In the form both of plates and rails it has 
displayed unparalleled powers of endurance; and, re- 

















merely in a scientific point of view, it is clear 
under a certain condition, it would be wise policy to 
re-lay every line of railway in the kingdom with 
rails. The condition is, simply, that their quality should 
prove uniform under all circumstances, and recent e 
rience goes far to show that, due care being ‘observed, it 
is quite possible to turn out many thousands of tons of 
bars of which not more than an insignificant percentage 
shall be defective. The process has so far 
towards & ae beer no a t will ultimately 
possess, that it would aj t, at this moment, the prin- 
cipal obstacle to the coteinded’ use of boca ne 
metal in general, lies in the high price of the material as 
compared with wrought iron; and so long as this difference 
is well defined, the metal notwithstanding its excellence, 
will apparently remain limited in its application to con- 
structive purposes. The ent that steel, or semi-steel, 
must prove more economical than wrought iron in the long 
run, in all situations where it is exposed to wear and tear 
and excessive crushing and rending strains, much 
force, no doubt, but the experience of each day to 
show that men seldom look quite so far ah as is 
desirable, and this fact, coupled with a kind of conserva- 
tive feeling, or, more properly, a dislike to innovation, has 
tended to prevent thedemand from reaching the point which 
would result in the adoption of extended and vigorous 
measures for providing a supply. Paradoxical as it may 
appear, it is no less true, that mer metal is dear just 
now principally because the demand is at once too great 
and not great enough. It is too great for the resources of 
existing establishments abroad and at home, but is hardly 
great enough to justify the immediate expenditure of large 
sums in erecting new establishments. Such a state of affairs 
is normal to the manufacture of all new productions which 
increase in favour from day to day, and a little time will 
no doubt suffice to bring matters to a proper level. When 
once perfect confidence in the uniform trustworthiness of the 
material shall have been established, existing prejudices have 
been overcome, and a demand, already great and steady, 
have become still greater and more steady, new firms will 
start into existence, and the process will, in all probability, 
be carried on in ten establishments where one is workin, 
it now, with a certain effect on the price of the finished 
metal to the consumer. . But this is a work which must 
yet occupy some time, and at the present moment the price 
of Bessemer metal instead of falling is actually rising, 
notwithstanding the almost daily introduction of improve- 
ments in the details of the process, tending to reduce the 
cost of mariufacture. The increase in price is apparently 
the result of the development of an export trade in the 
material. For some time past we have sent Bessemer steel 
te the Continent; but’a demand has recently sprung up 
that is likely to assume infinitely more considerable pro- 
rtions, and which can hardly fail | to exercise an important 
influence on the manufacture for some time to come. 


American engineers are taking to Bessemer metal with 
all the energy peculiar to the national character. | Steel is 
being constantly substituted for wrought iron in almost 
every department} of railway construction in particular, 
and very heavy orders have been recently received in this 
country for Bessemer metal in various forms. During the 
last quarter, a single firm—Messrs. John Brown and Co.— 
have undertaken to supply over 8,000 tons of Bessemer 
rails to the Pe lvania, the Erie, the Philadelphia, 
Baltimore, and Ohio, the — and North-Western, 
the Philadelphia and Reading, the Lehigh Valley, and 
one or two other railway companies of less importance. 
Bessemer rails have already been tried to a limited extent 
in the States with excellent results, and they are slowly 
taking the place of iron rails in all situations where 
permanent way has to carry heevy traffic. The substitu- 
tion, if proceeded with, cannot fail to create an immense 
demand, which, until the manufacture has been developed 
in America, must be principally supplied from England. 
Hitherto Bessemer rails have not been produced in any 
quantity, if at all, in the States, and a considerable 
period must elapse before they can be made there, although 
the Bessemer process has been worked in the States for 
some time. us the firm of Winslow, Griswold, and 
Holley, of Troy, New York, is fully occupied in the manu- 
facture of plates, axles, crank, shafts, bars, &c., at very 
remunerative rates ; but no rails are produced because 
their manufacture would hardly prove a profitable under- 
taking. So long as the produce of the converter can be 
applied to the formation of articles which sell to greater 
advantage than rails, these last will not be made, and this 
must be the case in America until the process is exten- 
sively adopted in the great iron-making districts. When 
this result has been brought about, Bessemer rails will fall 
to a moderate price, and not till then, There is reasan to 
believe that before many years elapse enormous quantities 
of Bessemer steel will be produced in the western iron dis- 
tricts of the United States. Taken as a whole, American 
irons are superior to ours, and although it does not neces- 
sarily follow that they are better adapted to the production 
of steel, still it is probable that such may be the case. 
Great forests supply an unlimited quantity of wood for 
charcoal, and, under proper arrangements, c iron of 
excellent quality may be run directly from the blast fur- 
nace into the converter, without remelting or admixture. 
Such conditions are, of course, very favourable to economi- 
cal production; but there is a Pen deal of up-hill work to 
be done before American manufacturers can place them- 
selves in a position to supply heavy demands with punc- 
tuality and despatch. They must begin ab ovo. The irons 
with which they will have to deal are different from those 
with which we have dealt, and the quality of the finished 
product depends so completely on that of the pig that our 
experiences can hardly prove of much direct use to them. 
Again, there is not at present any machinery in the States 
quite suitable for working Bessemer metal. Heavy ham- 
mers hardly exist, and furnaces and rolls differing from 
those habitually used, and aa | adapted to the intended 
purpose, must be erected. All this is a work which 
requires time and capital for its accomplishment, and till it 
has been fairly completed the metal cannot possibly 
be steadily pueden in large quantities at moderate 





rates. As an example of the present position of the 
manufacture in Am: we may some little 
time since the Pacific Railway Company gave an order for 
only 100 tons of Bessemer rails to an eminent firm, san- 
guine of success, and only demanding a trial. Yet such 
were the difficulties encountered at once in the production 
and working of | the material,‘due to the want of experience 
and proper plant, that.up to the present moment but thirty 
tons of really good rails have been delivered. We should be 
afraid to say what these have cost the makers. Yet in the 
face of all this, statements are made daily that rails can be 
produced in the States for prices as low as £13 and £14 per 
ton, and the belief that this is true has been encouraged 
by 6 ee my residing in England, and. in no way connected 
with “the trade, who report .to American firms that 
first-class Bessemer rails can be had here for £12 10s. 
per ton in any quantity. One of the largest firms in 
the kingdom paid during the last quarter £6 per ton 
for pig from which to make rails to American orders, 
and it of course been found impossible to supply them 
at a price anything like that we have just mentioned. It 
is possible that in a few isolated instances small quantities 
of rails have been sold in — at £12 10s. per ton; 
we shall require very good evidence, however, before we 
believe it, and still stronger evidence that they were of 
first-class quality. Mr. Bessemer has, we think, stated 
more than once that he hopes one of these days to be able 
to reduce the price of steel to £8 per ton, and his opinion 
is entitled to the utmost consideration. We confess to a 
ee doubt that such a desirable result can ever be 
brought about until iron very different from any with 
which we are acquainted can be had in practically un- 
limited qantities at £3 per ton or thereabouts. Nor is it 
necessary to its general adoption that the material should 
fall to a point so low as this. It is beyond question that 
even at £30. per ton steel would prove infinitely more 
economical than iron rails, and as the material becomes 
better known and its value is more fully appreciated, the 
importance of reducing its price will become less and less, 
It cannot be disputed that a substantial fall in its price 
at this moment would greatly hasten its adoption, and 
would therefore be so far advantageous. But we fancy that 
in the course of a few years the advantage will disappear, 
and that a difference in price of £6, or even £8 per ton as 
compared with wrought iron, will in no way affect the 
demand for, or the use of, Bessemer metal. 

As to the assertion that American firms can supply rails 
at ridiculously low prices, a little investigation has proved in 
every instance that the statement reduced to its proper form 
assumed the shape of a sanguine anticipation exaggerated 
by third parties who are yet more sanguine, that steel rails 
may be produced at the price specified under favourable 
conditions which, it is hoped, will be found to exist. Every 
anticipation of the kind, whether made in this country or 
elsewhere, comes after all to this, that it is supposed that 
we shall have a material superior in every respect for the 
required purpose, for the price of a tly inferior 
material. Such hopes are very soothing, but they usually 
prove very delusive, and we recommend those who require 
it, to use Bessemer metal freely, yet judiciously, the 
moment they want it and can procure it, without waiting 
until its price falls to meet rather narrow-minded views, 
resting assured that even at existing rates they will never 
have reason to repent of their bargains. 


THE PARIS UNIVERSAL EXHIBITION OF 1867. 


For anyone who has paid the least attention to what is 
oing on in France, it is impossible to doubt that the 
‘rench Exhibition of 1867 will be, in every respect, the 
most remarkable display of itskind. It will be most impor- 
tant, not merely as regards the peculiar construction of the 
building, but as to the scope of the Exhibition itself, 
the variety, the amount, the arrangement of the exhibits, 
and the organised modes in which the vast assemblage of 
objects will be scientifically reported upon. No expense, no 
amount of thought, is being spared to obtain this result. 
The logical French mind has seized upon the experience 
of the three previous great international undertakings ; 
and our miserable blunders of 1862 have been care- 
fully studied in order to be avoided. Above all, the eye 
of the master is superintending what is really a gigantic 
undertaking. Augustus Cesar of Paris is determined that 
the Universal Exhibition of 1867 shall be the 1867 circenscs 
for his unruly people. It remains to be seen whether 
British industry will take at Paris the place which is 
really its due; whether mismanagement and over confi- 
dence may not lead to many important branches of our 
manufactures being depreciated in the presence of eager 
foreign rivalry ; whether, in fact, there may not yet be a 
transplantation, on foreign ground, of the bungling of 
1862. 

It is certain that, after having had allotted to us a space 
nearly equal to one-half of that which will be covered by 
French products, not one-sixteenth part of the trouble 
which has been already lavished in France on the 

single matter of organising a mode of choosing the in- 
tended exhibits iia tan taken in this country.. It is not 
too much to say that the mind of the Emperor himself, 
and that all the immense administrative powers of the 
country, are being exerted in every direction, not merely 
that the enterprise itself may be a success, but that the 
country may acquire from it lasting commercial and educa- 
tional benefits. Ever since 1863, when the Imperial decree 
for holding a universal exhibition was issued, the pre - 
tory and definitive arrangemens have been worked out 
with the greatest care. At the beginning of last year the 
Imperial Commission for superintending the enterprise 
was nominated. Three of these gentlemen were English- 
men, one of them being the late Mr. Richard Cobden. 
The French members consist of the most distin- 
guished names in the Imperial administration, and 
strengthened by the addition of such men of science 
as Dupuy de Lome, Le Play, and others. Each foreign 
country has also a special commission, and amongst 
the names of those appointed by the Queen are 
Sir 8. Morton Peto, Mr. Thomas Fairbai Mr. W. 
Hawes, and the presidents of the Institutions of Civil 
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has been carefully and energetically preparing for the 
peaceful contests of 1867. A number of coral departments 
will be organised which are expected to be of great educa- 
tional use to artisans, The French Government have 
already organised a system whereby almost all the French 
working population will be able to yisit the building, 
For some months compatiies have been forming in Belgium 
in order to enable working men to visit Paris, and gain 
information in the building. From small fortnightly sub- 
scriptions funds are being raised to purchase railway tickets, 
and to pay for board and lodging in Paris for a few days, 

Of course, the whole enterprise is essentially a govern- 
ment undertaking ; and it is doubtful whether the scheme, 
as proposed by the French Emperor, could be carried out 
by private enterprise, even in this country. In a report by 
the Minister of Commerce to the Emperor, M. Behic briefly 
enters into the history of the three previous great exhibi- 
tions in England and France in order to justify the 
financial measures he intends to adopt. The two great 
English undertakings were both based upon guarantee 
funds, “ upon the faith of which the Bank of England 
“ supplied all the necessary funds at a moderate rate of 
interest.” The Exhibition of 1851 resulted in a large 
surplus after paying all expenses; but, with a nearly 
doubled size of building, that of 1862 only just succeeded 
in covering the expenditure. At Paris, in 1855, after 
buying the permanent’ building of 47,000 square metres, 
and erecting temporary buildings of 68,000 square metres, 
the State had to expend a sum of 21,000,000f. But the 
French minister remarks that this success in England was 
sreatly due to the large sums paid by the public at the 
doors; whilst these sales were less in Paris, where, “ until 
“recently, the public were but little inclined to pay or 
“ bear such charges.” Another reason accounting ir the 
success of the Exhibition of 1851 was the comparatively 
small size of the building. But the demands of exhibitors 
have now increased, and even in a building nearly doubled 
in size in 1862, “the French exhibitors received hardl 
“half the amount of space they applied for.” Yet, al- 
though a greater space was thus rt apie the public 
curiosity remained stationary, To make up for this, the 
1862 Commissioners charged the contractors commis- 
sions on the refreshment-rooms, and the catalogues, and 
made money in a number of other petty ways, We all 
remember the dissatisfaction this caused ; as M. Behic well 
says, “no good is thus done to the chief source of receipts” 
—the public. In London, again, the medals granted were 
of no intrinsic value ; at Paris, gold or silver medals will 
be given. With these views, namely, that the size of the 
buildings must be increased, though a proportionate in- 
crease of attendance can scarcely be expected, and that 
any eventual increase in the receipts is rather to be hoped 
for from a judicious‘outlay on means of attraction than from 
any measures which might tend to diminish the comfort of 
the visitors and exhibitors, M. Behic looks forward to an 
outlay of 18,000,000f., or, at the most, 20,000,000f. It is 
possible that scarcely half this sum will be covered by the 
receipts, so that the undertaking may cause a deficit of 
12,000,000f. ‘This amount will covered by a subsidy, 
to be “ divided in equal portions between the treasury and 
the city of Paris,” which, however, will be “released from 
all responsibility if the undertaking should result in causing 
any unlooked for he arog 

Such are the probable financial prospects of the enter- 
prise, and everyone will allow that it is being entered 
upon in a truly imperial style. It is not impossible that 
the money thus spent will not merely form a directly re- 
munerative outlay by attracting tens of thousands of 
visitors to Paris, but it may fructify by opening new 
markets to the rising French manufacturers. e have no 
doubt but this is at least the intention of the French 
Emperor. Nothing shows more completely the determined 
and thorough way the French are going to work than the 
fact that they have been actually arranging a preliminary 
exhibition, to take place in the old Palais de PIndustrie, in 
the Champs Elysées. No exhibits will be admitted into 
the French department but such as have been received 
here, excepting those of such character as to be difficult of 
treatment, In these cases the examination will be con- 
ducted at the dwelling of the exhibitors. On this head the 
“Journal of the Society of Arts” very well observes :— 
“There have been many admirable local exhibitions of late 
in England, and it is worth consideration whether the 
intervening time might not be well oceupied by preliminary 
exhibitions of various kinds, for it is not the country that 
sends the largest amount of contributions, but that which 
sends the choicest and best arranged collection that will 
make the best figure. A superabundance of objects diverts 
the attention from the most important amongst them, 
while’a well-conceived and well-executed plan sets every- 
thing off to the best possible advantage.” 

Whatever we may feel inclined to do, the French are 
determined to allow none of those unhappy delays which 
so much injured our Exhibition of 1862. A a thoroughly 
business-like way, the time for carrying out and finishin 
the undertaking has been divided into a number of fix 
periods, within which the most important — of the 
work have to be successively completed. Before the first of 
last August the committees of admission were named for 
the French section, and the several foreign commissions 
were informed as to the space to be alletted to each country. 
Before the 31st of January the foreign commissions must 
send in detailed plans of the s to be occupied by their 


countrymen, to a scale of 0°020 to the metre, as well ‘as 
information to be inserted in the official catalogue. 
lst of December, 1866, the building of the pal 
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different works to be done to the park, will have to be 
finished ; atid before the 15th of January, 1867, the special 
reparations of the exhibitors, in the and 
have to be made, From that date to the 10th o: 
ee) oe yiven for - ae ta te foreign 
e its, ahd their reception and un il C) i- 
By the 28th of March the exhibits must 
their determined positions; the two follow- 
ing days will be given to a general clearing up. On the 
31st of 1 March the whole will be geod and on the Ist 

April the Exhibition will be opened, to be closed 
on the 31st of October. In our numbers for the 
27th of October and the 3rd of November last we 

ve the general tions issued by the papers 

ommission, The leading features of the plan of the build- 
ing have been long and widely known, but it would 
appear that some delay has taken place in the work- 
ing out of its details. It will be remembered that the 
temporary building in the Champ de Mars will be 
surrounded by a park, within which will be placed living 
ani plants, and other objects which could not be 
easily housed in the building. In the previous great 
Exhibitions what is now called in Paris the square plan of 
building was adopted, that is to say, the classes: were 
longitudinally, while the countries were placed 
transversely. By walking in one direction all the articles 
of the same class could be seen, and in the other, all the 
productions of one nation. The same general principle 
will be adopted at Paris, but it will be carried out in a dif- 
ferent way. The building is to be elliptical in plan, 
divided into as many radii as classes, and as many zones as 
there are exhibiting nations. To examine the productions 
of one icular country the visitor has to walk roiind its 
partic zone, while all the objects of one particular class 
will be seen by walking from the circumferences to the 
centre, or the contrary. 

The exhibits will be divided into ten “groups,” to be 
themselves subdivided into ninety-five classes, be the ten 
groups, those which specially concern engineers are the 
second, the third, the fifth, and more especially the seventh. 
In the second group will be the materials and applications 
of the liberal arts; in the third, furniture and other objects 
intended for habitations; the fifth, the produce of mines 
and metallurgy ; and the seventh, the instruments and 
processes of the useful arts. The applications of engineer- 
ing are, however, now so extensive, that most of the 
ten groups will contain more or less of classes, within 
which engineering productions will appear. Under 
the 8th class will be exhibited specimens of the ¢ 
plication of drawing to the useful arts; and under the 
12th, mathematical instruments. The 24th class of the 
third group will be filled with all kinds of apparatus for 
heating, lighting, and ventilation. The fifth group will 
contain the classes for the produce of mines and metal- 
lurgy, and of the chemical manufactures. The seventh 
group will have the most numerous classes for engineering 
work. Under this head are to be exhibited the materials 
and processes from the working of mines and from metal- 
lurgy ; prime movers and steam generators, general ma- 
chinery, workshop tools, textile machinery, paper ma- 
chinery, railway plant, materials, and processes used in 
civil engineering ; telegraphic peewee, boats, diving 
apparatus, and similar naval exhibits. Objects of war- 
fare have, perhaps intentionally, been omitted from the 
programme. An excellent arrangement, which will be 
appreciated by every mechanical engineer, is, that instead 
of concentrating the steam boilers and the other sources of 
motive power in one spot, they will be distributed in 
several distinct buildings around the palace. The power 
will also be supplied by those amongst the exhibitors them- 
selves who may desire to contract for it, and for erecting the 
necessary prime movers and shafting. Particulars for the 

urpose may be consulted at the offices of the commission at 
the old Palais del’Industrie. Here is an opening for the pro- 
prietors of economical engines, turbines, or air or gas 
engines, which will not occur in in a h Such 
exhibits will not merely be working for seven months 
under the gaze of thousands of likely customers, but their 
practical duty will no doubt be scientifically inquired into, 
and the most complete and universal publicity be given to 
their good or bad results. 

One of the most novel of the intended features of the 
Exhibition was described last November by the Minister 
of Publie Instruction, M. Duruy, in a report addressed to 
the Emperor. After claiming for France the priority of 
idea in establishing grow exhibitions, and for the 
Emperor himself the proposal, made seventeen years 
ago, of a universal exhibition, the minister brings forward 
a plan whereby yet another scheme of the Emperor ma: 
be carried out. This is no less than an attempt at investi- 
gating what the moral and political sciences have done to 
ameliorate the state of society during the last twenty years, 
and what French literature has done “ to elevate the soul 
“ of the nation.” Visions of a d press and of a 
library of French novels here naturally rise to one’s mind; 
and it is more than probable that a brighter field for dis- 
play will be found in describing the great strides in ma- 
terial progress induced by the able administration of Napo- 
leon III. The minister states that he has already secured 
the support of eminent men who will describe, in a series 
of reports, the intellectual progress of France during the 
last twenty years. The reporters on engineering subjects 
are more to be envied than some of their confréres, 
and they will have every reason to dwell with pride on a 
rapid march which, in some special respects, would actually 
appear to be leaving even ourselves behind. We only 
hope that these gentlemen will not show too strong a ten- 
dency towards annexing the honours of invention ; but we 
have little doubt that some nice points in scientific and 
inventive priority will be raised in the reports on “the 
progress accomplished in France in the mathematical, 
physical, and natural sciences during the last twenty 

ears—that is to say, since the era of great exhibitions. 

t is also su that foreign nations should take part in 
this kind of competition—that they should “ make a similar 
examination of themselves.” There can be no doubt that 
more valuable and interesting lessons would be drawn 





from, for instanée; -whitten histories of the pro- 


gro of enginerng in England, Pane, Germany and 
America, We should get a fair notion of what re fm- 


mense natural resources of England, the elaborate systems 
of technical education of France atid Germany, the dearness 
of manual labour in Axteriea, have done in farthering 
mechanical inventions anid theif practical adaptations. 
Whether foreign nations will take so much trouble re- 
mains to be seen, but it is certain that an “international 
scientific Commission” will be established in connection 
with the principal Commission. eir duties will consist 
in pointing out “the means by which the recent p 

has been made in the sciences, the pci. and the ordinary 
arts; to aid in the propagation of useful discoveries, and 
in inducitig reforms in matters of international interest, 
such as the adoption of the same weights, measures, scientific 
units, and “to point out, by means of special publication, 
the results of general utility which may be derived from 
the Exhibition, and, if n , to take measures for their 
completion.” This commission is to consist both of fiatives 
and foreigners, Scientific bodies are invited to tender 
advice as to the questions to be examined, and the memoirs 
and reports will have to be sent in before the Ist of July, 
1867, in order to be collected and published together. 

The works at the Champ de Mats are being fapidly 
carried on by a large body of men. The contracts for the 
oe outer zone or gallery of the building, in which will 

erected the working machinery, and which will also be 
used for what we called in 1862 the “ Process Court,” has 
been undertaken by the two great Parisian engineer- 
ing firms of MM. Govin and Co,, and Cail and Co. 
Another body of men have been engaged in making the 

und work of the grand avenue traversing the centre 

Jhamp de Mars from the quai to the Ecole Militaire. The 

Exhibition will also be placed in communication with the 
principal French lines by the Ceinture and Auteuil line. 

Everyone will now ask what measures are being taken 
that this country may worthily fill up the large space 
granted to her; and we are all interested in getting an 
answer. What is being done throughout this vast empire 
and her colonies in consonance with the great material 
importance of the matter ?—a matter in which private 
interests are only fractionally engaged. Regarded as a 

t Exhibition, ours of 1862 is certain to be surpassed; 
ut it would be too bad if our trade interests, some of 
which are already threatened by the French, had a march 
stolen upon them through our negligence, Whyshould nota 
preliminary exhibition, on the French plan, be held in this 
country? As regard agricultural machinery, at least, the 
usual annual meeting of the Royal Agricultural Society 
would have excellently answered the purpose of picking 
out a display worthy of the country. But it probably will 
not take place in the very year that it is most wanted. 


ENGINE-ROOM HATCHES, 


Enernz-room hatches are very simple affairs, and their 
construction hardly calls for the display of profound en- 
gineering skill. Any good ship’s carpenter should be able 
to make them as they are ordinarily fitted, and the duty 
devolves on such men as 4 fule. The results are not very 
happy, and the loss of a great number of fine vessels may 
be directly attributed to want of attention to a really im- 
portant, though apparently insignificant detail. Engine- 
room hatches are invariably structures of wood and glass, 
rising toa greater or lesser height above the level of the 
deck. They ‘are specially designed to admit light and to 
secure ventilation below; and these ends attained, their 
duties are considered to be accomplished. In fair weather 
nothing else is required of them, and did their office end 
here they would scarcely need a moment’s attention at our 
hands. But it must be borne in mind that they cover very 
large area a ship’s deck, and that they are liable at 
any time to be called upon to sustain exceedingly rough 
usage. The moment it begins to blow so hard that 
seas begin to roll in-board, all the hatches forward 
are closed, and, if need be, battened down. The deck 
then becomes, so far, as tight as the ship’s bottom, and 
so long as this condition is fully maintained, the water 
breaking on board will simply roll aft and escape over the 
ship’s stern or quarter, arid through the scuppers. In this 
respect sailing ships commonly possess an immense ad- 
van over paddle-wheel steamers, and they have 
repeatedly lived through gales which have sent steamers 
to the bottom. Floating as tight as a corked bottle, they 
set the seas at defiance, and though they may perchance 
lose boats, booms, cabooses, and every structure on deck 
which does not form 4 component part of the ship, they 
come out of the fray very little the worse. It fares 
differently with the steamer. Heavy seas rushing aft 
find little to oppose their course till they reach the waist 
of the ship. ere they come in contact with the engine- 
room hatch, a comparatively flimsy structure of wood and 

lass, presenting an immense surface of resistance. Dead 
_— and tarpaulins are swept away in a moment, and tons 
of water find their way into the engine room through the 
breach. The result is obvious. If the original structure 
is incapable of sustaining the shock of the sea, it is 
tolerably clear that no substitute which the harassed crew 
can contrive will answer a better purpose. For a time 
engineers and stokers fight i an adverse fate. At 
length the water peaches the level of the grates, the fires 
are put out, and the ship, losing steerage way, can no longer 
be ve t head-on to po ; she broaches A falls into the 
trough, and ultimately settles down under the combined 
influence of the masses of wave hurled upon her decks and 
her water-logged condition. Bulkheads are under such 
circumstances of little or no avail. The central compart- 
ment of a paddle-wheel steamer is always borne down by 
the load of machinery and fuel, and a few hundred tons of 
water in addition are sufficient to strain her whole frame, 
to start her seams, and to bring her so low that she must 
become unmanageable. Besides, the moment the fires are 
put out the ship loses the aid of a magnificent pumping 
apparatus. From three-quarters of a ton to a ton of con- 
densing water passes through the air pumps per horse- 

wer per hour. Thus, a ship possessing engines of 1,000- 
orse power is capable of expelling from her hold from 
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760 to 1,000 toné of Water each hott; and it is thus generally 


found that 2 ble of commanding ver 
mr Neorg J ie regular de hatches seldom béinlt 
much Water; they lie flat to the deck, forming as it were a 
component part of the planking and presenting little resist- 
ance to the seas rolling over them; and in this respect they 
differ ially as we have seen, 


; 
; 
i 
: 


paddies. They d pe ad ones and 
possess, ho dou advan 
as a rulé would make eset weather than paddle steamers, 
were it not for their great length and their tendency to 
toll. But even here there is much room for ee 
and the hatches commonly employed to cover the engine- 
fooms are insufficient for the intended purpose. en 
the engines are placed amidships, the conditions are 
precisely those which obtain on paddle steamers ; 
and when fitted aft, they are pecul po 4 liable to the at- 
tacks of a following sea, aiid they cah only claim exemption 
from accident while the shi pe head to wind, from 
the fact that their position far permits the sea to ex- 
pend some of its force before it reaches the glass and timber. 

Our attention has been particularly called to this subject 
by the total loss, during the late gales, of two splendid 
steamers, from causes which may be directly attributed to 
the insufficiency of the means employed to protect their 
engine-rooms from the entrance of water from above, The 
London, a beautiful screw steamer belonging to Messrs. 
Money Wigram and Co,, bound to Melbourne from the 
Thames, foundered in the Bay of Biscay on the 1 1thinst., with 
two hundred and seventy souls‘on board. The survivors of 
her crew and passe number but twenty. The report of 
the chief engineer of the ship, one of those who esca 8 
vety suggestive. After describing the gales which the 
steamer encountered from the 6th inst. until she sank, he 
writes as follows :—“ At 3 a.m. (on the 10th) the ship put 
about, intending to run back to Plymouth. About the 
same time the starboard life-boat was washed overboard 
by a heavy sea, which also stove the starboard cutter. At 
noon, in lat. 46°8 N., long. 8°7 W., we were shipping heavy 
seas, which carried away the engine-room hatch, the water 
going down and putting the fires owt. The ngers 
were baling the water out of the ship with buckets. 
January 11.—The gale was still increasing, with heavy 
cross seas, nearly all coming over the ship, During the 
morning all that could were trying to stop the leak in the 
engine-room hatch, but to no purpose.” The italics are 
ours. Can it be for a moment doubted that the failure of 
the hatch in this case directly led to the loss of the ship? 
Up to the moment when it was beaten in, although the 
weather was very heavy, the ship retained stee way, 
and was quite ble. From any water finding its 
way below the engines kept her clear. The hull was not 
old, nor did it =f ~ | symptoms of weakness as far as 
We are aware. o | was sprung. The bulkheads 
remained tight. In short, every portion of the structure 
fulfilled its office save and except this wretched hatch. It 
serves no good ioe to urge that the proximate cause of 
the ship’s foundering lay in the fact that the ship was subse- 
quently pooped, four of her stern ports being driven in. 

he had not been pooped up to the time when her engines 
stopped, and had she retained steerage way,so that her head 
could have been kept to the sea,-it is to the last degree 
unlikely that she would have been pooped; and ev 
though she had been, the chances are that her engines would 
even then have been able to keep her free of water until 
the weather moderated. The ship was lost because a large 
area in her deck was improperly protected, and at this 
moment hundreds of other ships are liable at any moment 
to a similar fate from a like cause. 

Nor is the loss of the London an isolated case. The 
Amalia, a first-class steamet of 3,000 tons burthen, one of 
the first vessels placed on the line recently established in 
connection with an overland route from India to Liverpool, 
foundered on the 12th inst. from a nearly similar cause. 
The Amalia was bound for Malta and Alexandria with a 
heavy cargo. From the account of her loss, as supplied by 
her commander, Captain Perins, we extract the Bio ing 
particulars. Writing on Wednésday, the 10th inst., he 
says :—* At 6 p.m. it was blowing a hurricane. The sea 
was making a clean breach over the me ee 
.8 p.m. a violent hurricane broke out, and the seas did much 
damage about the decks. The bunker lids were washed off, 
and great quantities of water got down to the boiler et | 


and extinguished them. At 9.45 the engines ea ppt an 
the ship e unmanageable, She rolled and strained 
heavily, The crew endeavoured to set the canvas and repair 


the damage of the decks. At 9 am. (on the 11th) they got 
canvas on the ship. Therewas 9ft. of water in the engine-room. 
On Friday, January 12, at 2a.m., the water was gaining 
fast on both pumps ahd buckets. At 6 a.m., there were 
12ft. of water in the engine-room; at 9 a.m. there was 
14ft. of water in the engine-room; and at 5°55 p.m. the 
Amalia foundered in lat. 46°31 N., long. 8:40 W.” The pas- 
sengers and crew fortunately were all saved by the screw 
steamer Laconia which lay by the Amalia during the gale. 
The Amalia was built fe 4; special survey at Glasgow, 
in 1860, She was in every respect a first-class vessel, and 
yet she went to the bottom from apparently the most insigni- 
ficant causes. “The bunker lids were washed off, and 
quantities of water found their way into the engine- 
room.” A foot and a-half of water in the hold of an 
ordinary ship will not ang | endanger her safety, but 
it may render it impossible to keep the fires of a steamer 
alight. The engines once stopped, and steerage way lost, the 
foundering of this steamer followed almost as a matter of 
course, e value of the lessons taught by two such calami- 
ties cannot be over estimated. Neglect of details never fails 
to bring its own punishment. e powers of nature in- 
variably find out the weaker places in man’s devices, and 
the rejection of any means which can tend to ensure the 
possession of the power of rendering a ship’s deck absolutely 
water-tight in moments of emergency is so injudicious 
that it borders on the reprehensible. tever difficulties 
may stand in the way of constructing strong engine-room 
hatches, none can be met with in securing the plate-iron 
lids of a coal bunker.’ A dozen simple expedients will 





suggest themselves to any one possessing a little mechanical 
knowledge who gives the subject a moment’s thought. Did 
the matter end with the loss of the Amalia there would be 
less cause for admonition; but we have no reason to 
believe that th our ips are one whit 


@ ma) 
better off in this We have not even alluded to 
the me’ in wtih ptoke-hole are too fitted 
in the mercantile saarihe. byt ve confined our attention 
to a single point, and for present we shall refrain 
from i Tagpitione which should be needless, but we 
ean not refrain from enforcing on every engineer, naval 
architect, and shipowner the absolute importance of pro- 
viding the most effectual means for py | engine-rooms 

. Winter after winter we hear of the loss of 
splendid steamers, and it will be found almost in- 
variably that the engine fires have been drowned out in 
the first instance, and that as long as they could be kept 
alight, however bad the weather, shi . ppgnenpert in at 
least comparative safety. Water-tight bi are in 
themselves totally inefficient to save a ship from founder- 
ing; nor will it be found that any other isolated expedient 
can operate for much It isin combining expedients 
and attending to details that the naval architett and the 
engineer display talent and vigilatice, and it is well to bear 
in mind that as in one sense nothing is too t for the 
engineer to attempt, so no constructive detail. on the per- 
fection of which the safety of life or property may even 
remotely depend, is too insignificant to deserve qualified 
attention. 


THE APPLICATION OF HYDRAULIC POWER TO THE WORKING 
OF MOUNTAIN RAILWAYS, 


Few subjects are now engaging more attention than the 
working of high gradients, and a variety of schemes, more 
or less new and. successful, are being tried. Our attention 
has been directed to a fresh project which, at first sight, 
possesses almost startling novelty. It is no less than a 

roposal to apply the immense hydraulic power continually 
Restening the sides of most chains of hills to working up 
the trains of the mountain lines. The unceasing action of 
the sun in evaporating the waters, and depositing them 
back on the high peaks of the earth, may be said 
to constitute a perpetual motion; and it is this per- 
petually moving power which it is proposed diurnally to 
utilise. The mH ate imay be briefly stated to consist in 
combining the experience lately acquired in the accu- 
mulation and transmission of power by means of air 
com: by the hydraulic power of large bodies of 
water, with the experience and data oT in working 
railways pneumatically. In one word, it is an - 
tion 0: the mode employed for accumulating the power 
directed to cut the Mont Cenis tunnel, with the experience 
gained in London with the new system of pneumatic rail- 
ways. However bold the scheme may seem at first, we 
feel confident that any reader of the able pamphlet* before 
us will be induced to think favourably of aslo If it 
should ever come to complete maturity eve we Rn meg 
to Switzerland as the country where this would place. 

As M. Dapples, the author, begins by observing, that 
country possesses immense stores of motive power in the 
enormous volumes of water condensed and deposited on 
the great heights of her mountains. The wants of 
European commerce require that these heights should be 
passed ; but the cost of vertical transport is necessarily 
much higher than that on a level. Enormous weights of 
water are continually descending the upper valleys, con- 
siderably exceeding the weight of any possible amount of 
traffic; and these volumes of water necessarily choose 
the same paths of the weights that are to be carried up. 
To apply these hydraulic forces is an obvious thought ; a 
mode for their application and transmission has to be found 
out by the engineer. Two plans here at once present 
themselves ; the transmission of motive power to the 
train by means of ropes or chains ; or its transmission by 
means of a fluid current of water or of atmospheric air. 
Robert Stephenson, in a report addressed in 1862 to the 
Swiss Federal Council, recommended for the of 
heavy gradients the use of the weight of the nening 
trains, some of the carriages of which were to be fill 
with water, in order to aid the ascent of the next gradient. 
In the Italian department of the western annexe of the 
Exhibition of 1862 was exhibited a rope on the 

lan of M. Agudio, according to which the locomotive 
itself up by winding up 4 rope rouiid 4 drum. 
M. Agudio also proposes to drive the dram on the “ loco- 
“ motive” by means of two smaller nope, Seivey by a 
fixed engine. The system is said to have afforded 
good experimental results in Italy, but, though probably 
the most improved form 4 i nope Te ——- 
—from its doing away with the weight of a long length 
of rope—it is not freed from all the well-known difficulties 
of rope traction. Directly to take a current of water 
itself would be impracticable, on rather long gradienta, on 
account of its weight. On the other hand, the success 
with which the atmosphere has beén to transmit 
power to distances poirits to it as the most practicable 
agent. @ pressure and movement can be produced either 
by exhaustion or compression; and once obtained, they 
can be communicated to the train either by acting directly 
on the whole surface of the train—-as in the new pneumatic 
system—or on a smaller piston attached to the train, placed 
in a smaller pipe. The first and newest plan has been 
found the most successful, because less pressure is required, 
and because it is not necessary continually to seal a long 
longitudinal pe difficulty which was the main stum- 
bling block of the old s of atmospheric railway. Mr. 
Rammell has, in fact, shown the cal feasibility of the 
pneumatic system for the transmission of Is, and an 
extension of his system will doubtless soon be in practical 
working for actual passenger traffic. 

His success has stimulated the Swiss in their attempts 
to utilise the immense hydraulic power of their valleys. 
Another Swiss engineer, M. Bergeron, has written a pam- 


* Etude sur l’Application des Forces Hydrauliques a ’Exploita- 
ton des Chemine de er de, Montagne, en particulier le 

mins de Fer es. . - 
sanne; Martignier et Chavannes. 1866, 
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Wwe believe, been patented in this cotintry, It may be 
described as a sort of pair of acalea, in which the two 
of the balance of two rev in a water 
The air contained in the two can ly communicate 


by means of a tube, so that; in causing one of the bells to 
descend in the water by means of a surplus load, the air is 
forced to pass 7 tube under the other bell, thus raising 
it at the same M. thinks that this “balance 
can be applied to raise large weights ; to replace canal locks ; 
to raise and lower, either vertically or on an inclined oo 
railway trains ; or even to accumulate compressed air, an 
to inject it, in any direction, into any oy mney | 
a hydraulic prime mover when worked by a surplus | 

of water. veral Swiss engineers are to have 
formed the opinion that it could be used as a “ blast bell,” 
cloche soufflante, 80 to speak—as, in fact, a blowing appa- 
ratus for working railway trains on the pneumatic system. 

The great scale upon which, in the Mount Cenis tunnel, 
air is being successfully employed for transmitting power 
had, in fact, long ago directed the attention many 

rsons in Italy to its use for working the Alpine lines. 

. Berrens wrote, in 1861, a work on the question ; another 
Italian engineer proposed two balithced titbes for applyitig 
the weight of the descending to the ascending trains ; Mr. 
Edwards, an English engineer, exhibited in Turin a model 
of a pneumatic railway ; M. Sommellier reported, in 1863, 
that the application of air to this purpose was a problem 
that would soon be solved. M. ae onde the distin- 
guished French locomotive engineer, properly concludes 
that the atmospheric and the rope traction systems would 
be quite inadmissable in long level lines of railway. But 
the working conditions of a series of heavy gradients are 
very different. As steep gradients, he considers 
that at slow speeds rope traction would be stiperior to 
the atmospheric system; but that at high speeds the re- 
verse wand be the case, The atmospheric system is also 
much preferable to ropes when sharp curves have to be 
encountered; but the cost of its ——— is much 
higher ; while both systems have the objections of being 
inconvenient at the stations, and of rendering it difficult 
to meet any momentary increase of traffic, ' 

The objections common to all systems of locomotion 
with fixed engines are thus, the dependence of the traffic 
on oné main agent—the objections as to ge at the 
trains at the stations—those respecting the expansibility 
of the working—and the impediments to level roads. These 
objections, however, as M. shows, lose much of 
their importance in a mountainous country with an abun- 
dance of hydraulic power, where the atmospheric — 
would only be snplorel in certain sections with heavy 

ients, and where ° roads to wp pames at a level are 

ut few. The special objections to the atmospheri — 

are its high first cost and its expensive working. ese 
objections are also of less importance for mountain lines. 
Long tunnels would be saved—much of the Works would, 
in any ease, have to be covered up from the winter shows 
—and working power would be obtained at a rate repre- 
sented by the interest on the first cost, the depreciation, 
and the expense in repairs of the apparatus for its aceu- 
mulation and transmission. No expensive ropes and 
rubbing surfaces have to be vy in repair; and favour- 
ably differing in this respect also from the funicular system, 
the —— railway affords greater security in cases of 
accident, from the facility of stopping a 
of the piston catriage. i a plenum and a 
vacuum blast can be used, which permits a wide choice in 

ing the prime mover. The result of ap elaborate dis- 
cussion thus places the pneumatic = considerably ahead of 
rope traction for steep inclines and sharp gradients. On the 
other hand, as the fature of 
means of locomotives, no one in 
what is possible has been attai 
excellent plans, by a body of able rs, are 
now in actual cal competition. Soihe of these also 
take emg c in the line into account; the most succéssful 
of these being that of Mr. Fell. pouties when 
working with a rope wound upon a drum to the 
gt — also come under the head of 
tem which seeks to supplement ordinary 
between the smooth whee and ail But the use 
locomotive means the n of the enormous and 
inexhaustible stores of power to be found in 
descending torrents from the mountains. 
ing expensé in fuel than is naturally required by locomo- 
tives on steep gradients, the system of ong tunnels 
the inconvenience of an enormous first cost. It often means 
loading an undertaking with a first cost of at least two or 
ety meee ce without any saving of motive power 
beyond that aequ by avoiding steep gradients. 
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gained your approval, may stand well in the estimation 


ae ds, but he omits to say how much npn is due 
to his own energy and courage. Preceptis a ing in its way, 
but Captain Shew’s practice is even better than his ii 
may not be generally known that the members of Fire 
Brigade have for the most part served on board men-of-war, 
where they have acquired that discipline, agility and _pre- 
sence of mind which are so indispensable to the proper discharge 
of their duties, and which have so often done good service to 
London. We find from the report that, neglecting mere chimney 
alarms, 1,502 fires occurred during the year 1865, within the metro- 
polis, of which 512 resulted in serious damage to buildings and 
their contents, and 990 in slight injury. The fires of 1865, 
therefore, showed an increase of 15 over those of the preceding 
year, and, compared with the average of the last thirty-two 
years, an increase of 641. The largest number of fires took 
place in December, the smallest in November, the numbers 
being respectively 154 and 109. ; Their occurrence seems 
to follow a definite law which is apparently being gradu- 
ally worked out by Captain Shaw. This law extends not 
only to the months, but to the days of the week, and even 
the hours of the day. Thus we find that the greatest 
number of fires—29—occurred on Monday afternoon, between 
ten and eleven o'clock, while only a single fire is reported for 
eleven o’clock a.m. on Friday. | Selecting a given hour from the 
twenty-four, say from ten to eleven p.m., we find for Sunday, 17; 
for Monday, 29 ; for Tuesday, 21 ; Wednesday, 18 ; Thursday, 21; 
Friday, 26; Saturday, 19 fires, Again, for the hour between 
two and three o’clock p.m., we have on Sunday, 2; Monday, 6 ; 
Tuesday, 11; Wednesday, 9; Thursday, 8; Friday, 3; Satur- 
day, 7. In the aggregate, the hour between nine and ten p.m. 
is distinguished for the greatest number of fires. These figures 
are curious and interesting, and tend to show that the same 
great laws of recurrence which enable us to determine with great 
accuracy what will be the birth or death-rate for any given week 
to come in a large town, also operate in the case of fires; usually 
considered to follow no law of recurrence whatever. 





DEATH. 
ON Tuesday, the 16th inst., HUGH MEYLER BRIGHT, third son of SAMUEL 
BRIGHT, Esq., of Sandheys, West Derby, Liverpool, aged 26. 


On Monday last, being quarter day in France, no fewer than 
8,911 families changed their residences in Paris, and the streets 
were crowded with furniture vans and carts. 

THE ALGONQUIN AND WINOOSKI.—The resumed trial of the 
engines of the Algonquin and Winooski has been brought to a 
termination by a second failure of Mr. Dickerson’s machinery on 
board the former vessel. The trial lasted long enough, however, 
to demonstrate a slight economical superiority on the part of the 
Algonquin. Arumour that the controversy between Messrs. Isher- 
wood and Forbes was to be age settled by the Navy Depart- 
ment’s accepting and paying for the ae. has been denied; 
and the latest reports state that the Algonquin has received her 
spars and rigging, and is now in the painters’ hands, pouperios for 
her sea trial, er boilers were found to be so much corroded as 
to be unsafe, and new ones are now taking their place. 

THE PENINSULAR AND ORIENTAL ComPANy.—The Friend of 
India states that Calcutta must soon say farewell to the Peninsular 
and Oriental Steam a Company, except as represented 
by a branch establishment, for by next March it is intended to 
establish a weekly mail, and send all corr 1 vid Bombay. 
By that time there will be a gap of only 150 miles in the railway 
communication between Bombay and Calcutta. The Friend of 
India gives this information in a jubilant manner, because, it says, 
‘* sixty pounds is twice too much for a twelve days sail from Bom- 
bay to Suez,” and competition will soon reduce the excessive charge. 
As already noticed in THE ENGINEER, the Company’s ships have 
made their latest passages up and down the Red Sea much faster 
than for some time past. The J'imes of India gives the informa- 
tion that the Bombay and Bengal Steamship Company has made 
arrangements with Messrs. Moss and Co., Liverpool, to run 
steamers in’ connection with a fortnightly st from Bombay. 
The through rates from Bombay to Liverpool are fixed at 600 
rupees, exclusive of the transit through Egypt. In order to in- 
crease the efficiency of the Bombay and Suez line, three new 
steamers have left England. It is said that this company has 
found its experiments in the Red Sea so profitable that the 
directors are seriously considering overtures that have been made 
to them to double the capital of the company. 

SHrppIne IN France.—From the last Customs returns issued 
in France it appears that there were imported into that country, 
in the first eleven months of 1865, sea-going ships in wood fit for 
use of the value of 2,286,420f., and of 8,628 tons measurement; 
1,114,590f. and 4,206 tons being from England, 210,410f. and 794 
tons from the United States, the rest from Belgium, Italy, and 
other countries. Of iron ships fit for use the import in the same 

yeriod was 7,974,560f. in value, and 9,062 in tonnage; and all were 

Sim England. In the first eleven months of 1864 the total im- 
port of wooden ships was 1,574,630f. in value, and 5,942 tons; of 
iron ships 7,876,000. in value, and 8,950 in tons; and in the same 
period of 1863 the import of the former was 893,280f. and 3,722 tons, 
and of the latter 4,959,000f. and 5,220 tons. It follows that the 
introduction of ships into France has become an important branch 
of trade. And in 1864 and 1863, as in 1865, about one half of the 
wooden ships were from England; of the iron, the greater part 
were from here in 1864, and all were from here in 1863. In 
addition, France received from England, in the eleven months of 
1865, 4,900f. worth of boats; in 1864, 3,500f. worth; and in 1863, 
2,660f. The import of boats from other countries was, in each of 
the three periods, somewhat greater. The export of vessels from 
France was not very important in the eleven months of 1865; it 
was of 523,640f. and 1,976 tons; and in the corresponding periods 
of 1864 and 1863 it was 876,620f. and 3,306 tons, and 301,680f. 
and 1,257 tons. 

Tue InstITUTION OF CrviL ENGINEERS.—At the last meeting 
of the members of this society, on the 9th inst., nineteen candi- 
dates were balloted and declared to be duly elected, including four 
members, viz., Mr. Abraham Coates FitzGibbon, engineer-in-chief 
for railways to the Colonial Government of Queensland; Mr. 
Alexander Grant, district engineer, Jubbulpoor extension, East 
Indian Railway; Mr. William Jacomb, Westminster; and Mr. 
Francis Carr Marshall, Tynemouth, and fifteen associates, viz., 
Mr. John Carruthers, late of the Mauritius railways; Major John 
Underwood Champain, R.E., general superintendent of the 
telegraph to India; Mr. Edward Hele Clark, resident engineer, 
Grimsby (Royal) Docks; Captain William Henry Edgcome, R.E., 
principal of the civil engineering college of Madras, and officiating 
superintendent of the topographical survey of Pegu; Mr. Ralph 
Elliot, Westminster; Mr. John Evans, contractor’s office, Runcorn 
Bridge Works; Mr. Myles Fenton, general er of the Metro- 
politan Railway; Mr. Rogers Field, B.A., Westminster; Mr. 
Alexander McKerrow, resident engineer, Solway Junction Rail- 
way; Mr. ‘Francis Napier, assistant engineer for harbours and 
rivers to the ———s awed —_ Wales; aed Arthur = 
Peele, engineer to the gal Coal Company, eegunge; 4 
Frederic Cornell Reynolds, Westminster; Mr. William Rhodes, 
contractor’s office, Central Argentine Railway, Rosario, South 
America; M. Henri Schneider, le Creusot, France; and Mr. Henry 

Shield, Grosvenor-road Engine Works, Pimlico, 














PAPERS ON PUDDLING. 
By a Practica PUDDLER.* 
NO. L 

THe practical details of puddling have received but little 
attention from scientific men, and i 
ledge the process is not thoro 
have peep it. That “ puddling is 

chemical ” is true, but the former is subordinate to the 

tter, and in its application to the process should conduce to the 
development of the agency and principles which control the 
chemical part. If from a want of understanding, attention, or 
material we fail to bring into action those laws to which the pro- 
cess is amenable, there is no mechanical force, however potent 
the motor by which that force is applied, that can command 
View! he process from this point, it i estion of t 

Viewing the mm. point, it is a question of grea‘ 
importance that all who are engaged in eheaitan should have 
the clearest understanding and most intimate knowledge of the 
cause and nature of the phenomena exhibited during the pro- 
cess, and which are essential to its perfection. It must be 
apparent to all who have closely investigated the question that 
failure in the manufacture of first-class iron is not due to the 
iron itself, but to incompetency in conducting the puddling. The 
iron produced at some works is justly celebrated for its 
superiority as compared with others ; the reason assigned for this 
is the natural advantages at such places in the adapta- 
tion of the raw material to the production of the required quality. 
Such a reason is plausible; but when, as is the case, we find of two 
works in the same district having equal facilities and advantages, 
and making the same kind of finished iron, the one producing a 
first-class and the other only a medium quality; or, as sometimes 
happens, iron, which manufactured at home is of inferior qua- 
lity, is converted elsewhere into first-class brands; the cause of 
this disparity, it must be seen, does not exist in the nature 
of the raw material alone, such as the fuel, ores, &., but to 
an advanced method of manufacture. It would be indiscreet to 
do so, or the names of places where this is done could be sup- 
plied, and it may be demonstrated that the great difference in 
the produce of these works is attributable to the different 
systems of puddling, and though the method of puddling at the 
places here referred to is peculiar, yet nothing can be attained 
by any other method but what can be attained by the “ boiling 

rocess.”” 
° The production of iron of a superlative quality is said to be a 
“secret,” and so it is; but the key to this secret is a practical 


knowledge of the puddling process, a secret that may and ought 
to be known by all engaged and interested in the conversion of 
iron. Puddling is necessarily hot, laborious, and exhaustive 


work, insomuch that Mr. Fairbairn says, “that the laborious 
operation of stirring and balling the molten mass is so great as 
to render the puddler unfit for the double duty of violent 


muscular action iand the exercising of a sound judgment in the- 


ap ce of the furnace. To the toil and labour of this 
exhausting process we may therefore trace the great uncertaint; 
as respects the quality of the so-called homogeneous mass, whic’ 
is someti steel, someti iron, or between the two, as it 
pleases the puddler and his assistant.” ¢ 

From this, and numerous other passages that might be 
adduced, we see that serious complaints are made about the 
uncertainty and irregularity both of the structure, consistence, 
and strength of iron, even in the same bar, and that the puddler 
is suspected of being the cause of these defects; but the writer 
is justified in saying that imcreased knowledge of the chemistry 
of puddling will yield certain, constant, and satisfactory results, 
while it will facilitate and lessen the exhausting toil; but even 
this will not,—if the charge be not susceptible of it,—enable the 
puddler and his assistant to produce at pleasure a homogeneous 
mass, as we shall see further on. 

To commence any operation without previously knowing 
something of the nature and properties of the materials to be 
operated on, and the effect such operation will produce, is to 
labour in uncertainty, and often to ensure disappointment. 

The endeavour will, therefore, be made to explain the cha- 
racter of a few of those substances which are inseparably con- 
nected with iron and its manufacture, and the knowledge of 
which will enable us more fully and clearly to understand the 
process we are about to describe. 

Carbon is the first to be considered. There is but one in- 
stance in which this substance occurs in nature in a state of 
purity: that is the diamond. It is a constituent part of all 
vegetable and mineral fuels, as charcoal, coke, and the different 
kinds of coal; and as all these are combustible materials, it 
is called a combustible mineral. The species of carbon we have 
to do with in best iron is identical with plumbago, or black lead ; 
it is said to exist in it in two states, free and combined ; the 
free, suspended, or mechanically rhixed part, is called “graphite,” 
the chemically combined part is called “ carbide.” 

So closely identified is carbon with iron that to show 
its importance more clearly than the writer can do, a 
paragraph from Dr. Percy’s work upon it is quoted :—* Of 
all the compounds of iron none are to be compared with those of 
carbon in practical importance, and in a scientific point of view 
none possess greater interest. The influence of this element in 
causing variation in the physical properties of iron is one of the 
most extraordinary phenomena in the whole range of metal- 
lurgy. Under the common name of iron are included virtually 
distinct metals, which in external characters differ far more from 
each other than many chemically distinct metals. Without 
carbon the manifold uses of iron would be greatly restricted, and 
so far as is yet known no other metal, or mixture of metals, could 
be applied to these uses. When carbon is absent, or only pre- 
sent in very small quantity, we have wrought iron, which is com- 
paratively soft, malleable, ductile, weldable, easily forgeable, and 
very tenacious, but not fusible, except at temperatures rarely 
attainable in furnaces, and not susceptible of tempering like 
steel; when present in certain proportions the limits of which 
cannot be exactly prescribed, we have steel, which is highly 
elastic, malleable, ductile, forgeable, weldable, and capable of re- 
ceiving very different degrees of hardness by tempering, even so 
as to cut wrought iron with facility, and fusible in furnaces; and 
lastly, when present in greater proportion than in steel, we have 
cast iron, which is hard, comparatively brittle, and readily 
fusible, but not forgable or weldable. The difference between 
these three well-known sorts of iron essentially depend upon the 
differences in the proportion of carbon, though, as we shall learn 
hereafter, other elements may and do often concur in modifying 
in a striking degree the qualities of this wonderful metal. Ours 
is emphatically the iron age, and it may be confidently asserted 








* We shall be happy to see the novel views contained in this series of papers 
fully discussed in our columns. We wish it to be understood that the opinions 
of the writer stand on their own merits, and that, although we think every 
theory or statement advanced worthy of a place in our pages, we do not hold 
ourselves responsible for the views of the author. The whole subject is one of 
extreme interest, and the great experience of the writer as forge manager for 
manv years, imparts much value to his opinions. We may add that he reserves 
the right of reproduction. 

¢ “ Fairbairn on Iron,” p. 147. 





that no other element has contributed so largely to the civilisa- 
ten ae ee area en einen, xical as it may 
seem, to misery of mankind. But let us not f that 
carbon has done its share in this good and evil work.” (p. 102.) 

Oxygen.—This substance, when “pure is only known in the 
gaseous state; it is then colourless, tastleless, and odourless ; it is 
the most abundant of all known substances; it constitutes at 
least one-third of the solid mass of the globe, eight-ninths of 
water, and nearly one-fourth part of the atmosphere.” When in 
the solid form, and combined with metallic bodies, the compound 
is called an ore or oxide, hence we have iron ores, and oxides of 
iron and other metals. It abounds in every kind of cinder in the 
forge, but is most abundant in scale from the finishing rolls. 
This body, though not recognised as such, is of equal importance 
with the former in iron manufacture. Though carbon is essential 
to cast iron, yet iron could not exist in any other than the crude 
state were it not for oxygen. Carbon and oxygen are the alter- 
native principles in the two distinct classes of grey and white 
iron—grey, in which carbon predominates; and white, in which 
oxygen predominates. There is a third class, in which both are 
combined ; this is mottled iron. So great is the affinity between 
these two bodies, we are told, “that carbon cannot exist in the 
presence of oxygen at a white heat without combining with it.” 
Their readiness thus to unite causes them to become the two 
great agents in the smelting and subsequent manufacture of 
iron into the wrought state. In smelting, carbon is the agent 
by which the iron is deoxidised, and reduced to the metallic 
state; in puddling, oxygen is the agent employed to decarbonise 
and bring the cast iron into a malleable state. They form two 
compounds in puddling with which we must be familiar. The 
one is carbonic oxide, consisting of one equivalent of oxygen 
and one equivalent of carbon ; the other is carbonic acid, 
which is composed of two equivalents of oxygen and one of 
carbon, so that the latter compound contains double the quan- 
tity (a duplicate) of oxygen to the former. 

The writer cannot too strongly impress upon the attention of 
those who wish to become acquainted with the science of 
puddling, the importance of understanding these two sub- 
stances, because a knowledge of them is the key to success. 

Silica or silicium.—This substance serves no good purpose in 
iron, either in one form or the other. 

Silicium or silicon is a proper metal, and is the base of silica ; 
it is said to be “constant” in cast iron, and is sometimes met 
with by analysis in wrought iron, but we have nothing to do 
with it here as a metal. Silica bears the same relation to 
silicium as iron ore does toiron, and is one of the most abundant 
substances in nature ; but it is especially present in sand, sand- 
stone, and other kinds of rock. 

What the writer wishes to be known about it here are its 
source and effect: its source we see in sand, and its effect is to 
make the slag very fusible and fluid (thin), to cause the charge 
to boil too much, and vitiate the quality of the finished metal. 
The best illustration of its effect is, that it makes that marked 
difference between flue cinder from a ball furnace, working with 
a sand bottom, and cinder from a ball furnace working best iron 
on a cinder bottom. 

Aluminum or alumina is the last. ‘“ Aluminum is the base of 
alumina.” 

It abounds in clay, and its effects/in puddling are similar to 
those of silica, Let the puddler be cautious in the use of sand 
and clay. 

Carbon and oxygen are combustible bodies, while silica and 
alumina, being almost if not entirely infusible by the greatest 
heat of our furnaces, are incombustible bodies ; these two last 
are the principal ingredients in fire clay and bricks, and impart 
that refractoriness to the action of the fire which they possess, 
and which makes them so useful in furnace building; but com- 
bined with slag they cause it to melt at a lower temperature, 
and give it that attenuated or thin consistence we have 
spoken of. 

These few substances will often be referred to in the matter fol- 
lowing, therefore their characteristics should be well understood ; 
moreover, they act such an important part, that upon their “ pre- 
sence or absence” the imperfection or perfection of the process 
depends, 

Referring now to the furnace, we find that it presents many 
varieties, The puddling is called a reverberatory furnace, 
because of the form of its construction and the object to be 
attained by it; for the fuel acting, and the metal acted upon, are 
not in contact as in some other processes, but in separate parts of 
the structure, therefore the peculiar form is intended to cause 
the caloric given out by the fuel to reverberate—to be thrown or 
beaten back upon the iron to be puddled. The iron having to 
be reduced to certain conditions, the primary condition being 
liquefaction, therefore the practical end of the puddling furnace 
is, with the greatest facility and economy, to secure and main- 
tain those conditions most favourable to the process till it is 
complete: the first of these, we say, is its fluidity by melting; 
another is the prevention of waste and spoil by oxidation, through 
the action of free oxygen upon it; but these conditions can only 
be secured by understanding and applying, in the construction 
and management of the furnace, the laws to which it is subject. 

The composition of cast iron, or what it contains that requires 
to be expelled by puddling, has next to be considered. 

Analyses by different chemists show that crude iron is alloyed 
with numerous “foreign substances,” which, for the sake of 
simplicity, may be divided into metallic and earthy. 

Part of these elements are said to be “ constant,” so that we 
cannot get cast iron without their being present, and part are 
“inconstant;” and according to the number or amount present 
of these foreign substances the iron is good or bad. The condi- 
tion in which they are found in the iron, as metallic or earthy, 
depends partly upon the material, and partly upon the tempera- 
ture at which such materials are reduced; a high temperature 
is most favourable to their being found in the metallic state, and 
this is one cause why hot-blast iron is inferior to cold. The 
names of the metals are silicium, aluminium, calcium, magnesium, 
and some sixteen or seventeen others, which are subdivided into 
alkaline, earthy, and metals proper. The metals, it is believed, 
are fixed; or at least only jally acted upon by pud- 
dling ; but attempts have been made to “ get out the metals.” If 
this could be done economically, then the inferior iron, which 
owes its inferiority to the presence of these debasing ingredients, 
could be converted into good; but till this is done it must remain 
as itis. Therefore, holding the opinion that the metallic part of 
the impurities in cast iron are only partially removed by the 
ordinary methods of puddling, it is unnecessary to say any more 
upon them here; nevertheless, any of those who wish to know 
more of them, and the effect they produce on the iron, may be 
referred to the work “ Useful Metals and their Alloys.” 

Attention has now to be directed to the earthy part of the 
impurities in crude iron; these may be divided, as previously 
intimated, imto incombustible and combustible bodies. 

The incombustible or silicious earths have the metals for their 
base, and are called silica, alumina, calcia, magnesia, &c.: observe 
the names of the metals terminate with wm, while those of the 
earths end with a. Silica is a type of this class, and if what 
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has been said before upon it be remembered it will introduce 
the reader to a knowledge of the others. If the whole of this 
class be present in the earthy and not the metallic state, they 
ean, by proper treatment at the proper stage of the process, be 
so far expelled as not to exert any deteriorating effect upon the 
iron after its conversion, because they combine with and form 
slag; all that is required with them is skill to conduct the 
operation. 

The last group to be considered is the most important and 
interesting ; they are called inflammable or combustible minerals 
—that is, with oxygen at a high temperature, they assume the 
gaseous or volatile state; they are carbon, sulphur, and phos- 


orus. 

Such, then, is the composition of cast iron, according to 
scientific and learned men who have written upon iron 
metallurgy. 

They tell us, “It is well known that, according to previous 
knowledge, the large differences between iron and steel, between 
good and bad iron, present a constant relation to the presence 
or absence of certain minute proportions of foreign substances ; 
a relation so constant that it has come to be generally considered 
that it is the presence or absence of the proportionally minute 
quantities of carbon, of sulphur, of silicium, or of phosphorus, 
which determine the great differences between the different 
conditions and qualities of iron.” From this passage we under- 
stand what makes the difference between the cast and malleable 
states of iron, and that the object of puddling is to determine 
the elimination of these substances and bring the iron into a 
forgeable and weldable state. 

Scientific men differ in opinion about the order in which the 
impurities in iron are worked out in puddling. Some say that 
silicium is first attacked, others that it is the sulphur and phospho- 
rus; both these opinions seems very strange to the present writer, 
because his opinion is, that the whole of the foreign substances 
in cast iron are eliminated in the order of their relative affinity 
for oxygen. This opinion is founded not only upon their 
combining proportions, the characteristics of the charge during 
the process indicate the presence of other and more detrimental 
bodies than carbon, which upon analysis are met with in malleable 
iron, as we shall see in another place. The author has worked 
iron that has melted as fluid as possible, after which every trace 
of carbon has been worked out, yet it has been as hard as steel 
and brittle as glass; properties which could not be due to the 
presence of carbon. 

Attention will now be particularly directed to the elimination 
of the carbon; the others will be considered further on. 

There is no difference of opinion among writers on this point, 
for all agree that oxygen is the decarburising agent in the pro- 
cess; neither do they differ as to the source whence oxygen is 
obtained, for we cannot take up a book, or periodical of any 
description, to read anything on puddling, but what the “ rever- 
beratory current,” “current of oxygen,’ “column of gases,” 
“current of air,” “ oxidising flame,” &c. &c., are referred to as 
the source whence this important element is derived. In proof 
of this some two or three authors on the subject may be cited. 

In the book “ Useful Metals and their Alloys,” we are informed, 
“Through the small notch in the door the puddler conducts the 
operation, by constantly raking up the fluid iron, in order that 
the gases of the reverberatory current may play on the whole 
me . the puddler’s principal duty is to mechanically agitate 
the particles, so that every portion may be successively brought 
in contact with the free oxygen in the current” (p. 223). Dr. 
Percy, in describing puddling, observes, “This process consists 
essentially in stirring about pig iron, molten on the bed of a 
reverberatory furnace, heated by flame until it becomes converted 
into malleable iron, through the decarbonising action of the 
oxygen in the air circulating through the furnace” (p. 627). 
Dr. Fairbairn, in his work on iron, says, “In the furnace the 
iron is kept in a state of fusion, whilst the workman, called the 
puddler, by means of a rake or rabble, agitates the metal, so as to 
expose, as far as he is able, the whole charge to the action of 
the oxygen passing over it from the fire” (p. 92). 

Many others might be quoted, but these must suffice. The 
theory as enunciated by each of these authorities is synemymous ; 
and the only inference which can be deduced from these citations 
is, that the different gases passing over the charge from the grate 
to the stack, are depended upon asdecarburising agents to the iron. 
The writer does not hesitate to declare such theory to be fallacious, 
because in practice it never has been or can be applied so as to 
render puddling a remunerative process, as he shall endeavour 
to show. In the resolution of any compound body into its 
constituent parts we have to employ another body having a 
stronger affinity for one of its components than that existing in 
such compound. Now, iron and carbon as a compound body, 
is not decomposed at a temperature sufficient to fuse it; 
we have therefore to employ, to effect its decomposition, what 
is adinitted to be the best and only thing for this purpose, viz., 
oxygen; for as carbon makes the distinction between the cast 
and wrought states of iron, the object in puddling it, is to bring 
a due supply of oxygen into those insensible distances with the 
carbon, wherein they enter into combination ; and if we can do 
this, then the carbon, having a greater affinity at this tempera- 
ture for oxygen than the iron, it will give up the latter, and 
combine with the former, and thus the iron will be deprived of 
carbon, and become malleable. 








GEDGE’S IMPROVEMENTS IN THE MANUFAC- 
TURE OF COMBUSTIBLES. 


THE bustibl or fuel, the subject of this invention, 
patented by Mr. W. E. Gedge, is composed principally of carbon 
obtained from the distillation of light woods in a close receptacle, 
say, two-thirds ‘‘fusain” (the charcoal used by artists) reduced to 
powder, and one-third vinegar charcoal, this latter being part of 
the residuum of acetic and ages ose or spirit of wood or 
verditer manufactories. To‘this mixture, which serves for basis, 
various salts are added, such as nitrates of soda, of potash, or of 
baryta, which play the part of combustible and oxygenating bodies, 
their proportions varying with the amount of caloric required from 
the fuel. Lastly, qolemerating bodies, such as gum, fecula, starch, 
or dextrine, are added in proportions varying from two to five per 
cent. The whole having been well triturated can be pressed and 
moulded into very compact cakes, varying in size and form accord- 
ing to their destined use. 

This new fuel is very portable by reason of its small volume; it 
may be lit by an ordinary lucifer match, and gives out a heat of 
from 77 deg. Fah. up to 848deg. Fah. accordingly as its combus- 
tion is quick 1 or slackened; it usually burns very slowly, and 
disengages neither flame, smoke, smell, nor hurtful gases. 

It will be understood that the applications of this fuel extend to 
every object requiring heat: thus to foot warmers, chafing dishes, 
horsemen’s stirrups, smoothing irons, glue-pots, soldering irons, 
furnaces for heating smoothing irons, tea-urns, coffee-pots, hand 
warmers ; as a cigar light in shops and public establishments, to 
pcrtable kitchens, to heating, finishing, and goffering cylinders; to 
the apparatus used by hatters, bookbinders, and gilders, to heating 
railway and other public or private carriages; finally, to every 
apparatus where heat or fire is required, 


, aN 











eS 
SN 





In the accompanying engraving Fig. 1 represents an improved 
foot warmer, open. In its interior is a wire gauze case A, B, acting 
as fire-grate, and with its ends resting on two tressels or sheet iron 
supports C, D, E, F, rivetted to the bottom of the foot warmer. 
It is in this case A, B, that the fuel is placed. On one of the sides 
of the foot warmer are one or more rows of small holes a, a, a, 
intended to it the entrance of the outer cold air to feed com- 
bustion, e lid is pierced in its centre with a certain number of 
holes of various shapes intended to permit the exit of hot air from 
the interior. These holes or openwork designs ir fy closed 
entirely or partially either by means of a metal plate sliding 
between two grooves, or by means of a plate turning on a pivot. 
This plate, then, acts as a regulator or moderator, and may conse- 

uently increase, decrease, or even completely stop combustion. 
his moderator might also be placed on one of the lateral sides ; it 
would then consist of a metal band pierced with as many holes as 
there are in the side for entrance of air and sliding in two ves. 

By a come-and-go movement the holes of this plate alternate 
with those of the side, and these latter are opened or closed ac- 
co-ding to the movement. se : 

Fig. 2 represents in longitudinal section a smoothing iron having 
its source of heat within itself, and thus heating without the 
necessity of placing it in an oven or on a fire; it is comp of a 
box having the shape of a smoothing iron, under which is fitted a 
piece of polished steel B, B, which forms the bottom. At the back 
isa metal band L slightly inclined, and ing the box in its 
entire breadth; it leaves between itself and the bottom a space of 
about one-third of an inch; at this height from the bottom isa wire 
gauze, occupying the whole extent of the iron, and resting on tke 
shoulders D, D; it is on this wire gauze that the fuel is placed. 
This box is then covered by a plate of wrought or cast iron, or 








AMERICAN ORDNANCE. 


Wes feel much pleasure in placing before our readers the 

i Eom the report of the Chief of the Bureau 
of American Naval Ordnance. We wish particularly to 
call attention to the statements made by Captain Wise as 
to the relative value of smooth bore and ri 
These statements support in the strongest manner the 
opinions which we have persistently advocated for many 
months, and they the utmost value as exponents of 
the results obtained during actual warfare:— 


The yueaniee is that the gee Ny serviceable a —— 
will be found by survey, together wii ose NOW recei 
from the press fh Leng will be am: ly sufficient to meet the wants of 
the navy for several years, and therefore the Bureau does not con- 
template entering into any new contracts for guns. The experience 
of the war has demonstrated that we can rely upon the private 
enterprise of our cifizens to produce good , and as rapidly 
as they are wanted. Therefore, no apprehension need be enter- 
tained of any difficulty arising from the suspension of this work 
for the navy, and the return of those large workshops to producing 
machinery and tools for commerce and the arts; on the contrary, 
they will be better prepared with their acquired knowledge to 
enter at once upon the work, and to manufacture either such guns 
as are now in use, or upon any other models which future experi- 
ments may prove to be better adapted for naval purposes. I, of 
course, have now especial reference to cast iron cannon, both 
smooth bored and rifled, and to the manufacture of bronze 
howitzers, for the art of fabricating wrought iron or steel cannon 
is yet in its infancy here, and remains an unsettled question 
abroad, only to be solved by a well-conducted series of care 
experiments. So far the results obtained by private enterprise in 
this country are very doubtful, and by no means to be relied upon. 
In fact the difficulties of the problem are very much Soaseanal 
the persistent efforts of inventors to produce wrought iron or steel 
riffed « ordnance of large calibre, instead of confining the prelimi 
trials to smooth bore guns of the ordinary size. 

It should be remembered also that the advantages claimed for 
rifled over th bores are in many respects visionary, 
and do not bear the test of actual conflict, much less the more 
elaborate and quietly pursued experiments of the practice ground; 
and that whatever of extraordi power or range may be 

btained with them, is generally qualified in a great degree by the 
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other metal, fixed on it in the front by a screw V. ry for 
draught, H, serves at the same time to support the handle screwed 
into its collar K, K. This handle is supported on the other side by 
a piece A! of brass or other material. steel spring R closes the 
iron after the introduction of the fuel. The apparatus being thus 
sg together and provided with its lighted fuel, the outer air enters 

y the opening A, slides against the band L in the direction 
indicated by the arrows, passes under the fuel OC, C, and rises in 
the chimney H. 


WHITTON’S IMPROVEMENTS IN HYDRAULIC 
PRESSES. 





THE nature of this invention, patented by Mr. G. Whitton, 
millwright, Kingston-upon-Hull, is as follows:—With hydraulic 
presses is connected a safety valve of the ordi construction, in 
combination with an auxiliary ram of small diameter, which is 
loaded with a weight, or series of weights, varying in accordance 
with the pressure required to be exerted by the press or presses to 
which they are attached. The weight or weights may be cast of 
any form outside with a cylindrical cavity inside, and a small pro- 
jecting lug on the exterior. Another casting is made with a broad 
sole to fix on the ground, or on other convenient place ; from this 
sole there rises a cylinder of a length and diameter sufficient to re- 
ceive thesmall ram atits centre, and to support the weight or weights. 
The ,chamber in the weight or weights is made suitable for it to 
move up and down with perfect freedom on the cylindrical projec- 





tion; a hole is bored a certain distance down this projection, into 
which the small ram is inserted; on the top is a nut and rao 
leather for making a tight joint round the circumference of the 


small ram. A small hole is bored from the circumference of this 
casting to the centre where the small ram works, and is fitted wth 
a nut and leather washer for making a joint in the usual way; iv 
this nut is attached tho pipe which leads to the press or presses. 
The pressure being exe: in the presses it will be evident that it 
at once passes through the pipe to the small ram, and that as soon 
as the pressure becomes equal to the weight res on it the ram 
and weight are raised, and the projecting lug, before mentioned, 
cast on the weight being so arranged as to come beneath the free 
end of the ‘safety valve lever, which is thereby iifted. This valve 
being so opened the liquid is free to escape, and an accurate and 
uniform pressure is thus always obtained in the main 
When more than one press is worked in connection the 
auxili: ram, a conical check valve of the usual construction 
is used between each, so as to prevent the liquid ing from one 
press to another, and when required a bell is app ied, which ri 
every time the auxili ram is raised as an indication to the 
pressmen. 

Fig. 1 represents a vertical section of an auxiliary ram safety 





danger of premature rupture under the strain of excessive — 
and heavy projectiles necessary to produce such effects, and thi 
whether the rifles are made of cast iron, wrought iron, or steel. 

During the recent rebellion the cast iron smooth bore guns of 
the navy endured all of the severe service to which they were 
subjected, and proved their excellence everywhere and under all 
conditions of actual war. Not a single gun of the Dahlgren 
system has burst prematurely, and none of the 15in. guns, even 
when fired with their heaviest charges, have ever failed, except in 
the case of two or three which had their muzzles ruptured by the 
premature explosions of shells—the body of the even then 
remaining uninjured. For the ordinary warfare of wooden ships 
against each other, or against forts, these smooth bore guns are 
undoubtedly the best of their kind ; while the practice at the test 
battery against armour-plating shows that even the llin. at close 
quarters is capable of piercing any thickness of iron or steel with 
which the sides of an ordinary cruiser, intended to keep the seas, 
could be covered with safety, and this without any danger of 
rupture from the use of increased charges, unless the gun has been 
very much weakened by previous service. 

The cast iron rifled ordnance man‘factured by Mr. Parrott, of 
the West Point Foundry, for the navy, did also service 
within their sphere, and justly merited all the confidence placed 
in them, until it was rudely shaken by the disastrous rupture of 
several 100 and 150-pounders during the naval bombardment of 
Fort Fisher. 

Prompt measures were, however, immediately taken to ascertain, 
if seutiie, the cause of these failures, and a board of ordnance 
officers, convened by order of the Bureau, investigated the subject 
in all its bearings. 

Without waiting, however, for the decision of this board, the 
Bureau directed the removal of the 150-pounders from service 
entirely, and reduced the ae the 100-pounders to 8 lb. of 
powder, and a shell of 80 Ib. is reduction, and the gun confined 
to the work for which it was intended, and not used for every 
occasion—especially where the smooth bores are more available 
will, it is believed, prevent the occurrence of premature rupture 
in future, provided, however, that the express and oft-repeated 
injunctions in relation to the use of rifled guns are strictly observed. 

e settled policy of the Bureau is at present to arm our vessels 
with a mixed battery of pivot and broadside smooth bore guns, 
governed with reference to calibre by the capacity and deck accom- 
modation of individual shi The rifled guns are exceptional, 
and are intended simply asc guns where long range is required, 
or to be used at great distances in repelling the attack of smaller 
and swifter opponents armed with similar pieces. 

The idea of a broadside armament composed exclusively of rifled 

is by no means warranted by the experience of the past war, 
and with the gathered strength and prestige of our navy we can 
afford to await the results of the trials now going on in England 
and elsewhere, to bring forward a rifled gun of large calibre which 
can be trusted and used as a substitute for the smooth bores in 
broadside or pivot. Time and a prodigious expenditure, with 
corresponding successful results, are needed to satisfy ordnance 
men that the progress of science in the fabrication of “‘ built-up” 
guns, whether com wholly of wrought iron, or of steel and 
wrought iron combined, can produce either a rifled or smooth 
bored cannon which will take the place of our present compara- 
tively inexpensive cast iron ordnance, so far as endurance even is 
concerned. And when this, the prime essential, is determined 
conclusively, there remain the other important questions between 
the smooth bore and rifle of accuracy at all available —- 
penetration, shock, and the certainty of ricochet fire. And in 
illustration of the advantage of this latter dition of the ricochet 
fire, as being peculiarly the property of the smooth bore, I may 
refer to the published report of the army operations against 
Charleston, in which the commanding general bears testimony to 
the magnificent practice made by the ironclad frigate New Iron- 
sides, with her lin. guns, against Fort Wagner. He says, in 
speaking of the final ogee against that work :—‘‘ Thirteen of 
our heavy Parrott rifles, 100, 200, and 300-pounders, pounded 
away at x he though regular intervals at the south-west angle of 
the bomb-proof, while during the daytime the New Ironsides with 
remarkable regularity and precision kept up an almost incessant 
stream of llin. sh from her eight-gun broadside, ricocheting 
over the water against the sloping parapet of Wagner, whence 
deflected upwards with a low remaining velocity, they dropped 
vertically, exploding within or over the work, and rigorously 
searching every part of it except the subterranean shelters.” 

A ricochet fire of this kind is simply impossible from rifled guns 
with elongated projectiles, whatever may be said of their superior 
powers of penetration. 

But the prime essential of endurance in these “‘ built-up” guns 
is by no means an — , _ ey a in the eae te of 
any great power whic ey ought possess by eavy 
charges, they have hitherto dovdlagel also an inherent weaknes” 
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a5 the in sree pre) mention was made of a 2 prapesition to 
substitute, to a certain exten von ae for wooden ones 
in the armament of vessels; and this id ieny one met _. such 
favour as to induce the Bureau “to mount the new classes of Sin. 


Wy- 
broadside carriage of wood. 9in. guns have 
been mounted in this way, but the Bureau awaits the result of a 
trial in actual ‘ore finall the question of 
them pone ann he my for guns of that calibre and weight. 
For the and slides of pivot guns there can be no ques- 
tion regarding the utility of iron over wood, provided the com- 
pression can be satisfactorily adjusted, so as to all the 
conditions of service. The only example so far is to be found in 
the carriages of the New Ironsides, which have only been wood in 
smooth water, and never in a rolling sea. Hence a more compl 
and careful experiment is needed to satisfy all the conditions the 
problem, before determining whether the present wooden pivot 
See ee & ees with, and iron ones substituted for 
# 


At this time, also, the ingenuity of hip — & eqendent 
in producing a proper upon whic mount the guns 
of the Dunderberg, ek nalite e turreted monitors, is ex- 

to roll to such an extent as to make it doubtful whether 

ey can be controlled even by a resort to m: ry and steam. 

In England, the attempt to govern the movement a the 12-ton 

guns on board the Minotaur, in a sea-way, proved 4 failure, and we 

may therefore be com led to enter into an elaborate series of 

riments before deciding a age ooge of so much importance. I 

efor more particularly now to the iron carriages for the lin. 

guns, for if they can be controlled in recoil and other movements, 
there will be no difficulty with the llin. guns. 

Ultimate success may, however, be reasonably expected, for the 

enius which originated the system of monitors for harbour 
def lefence and sea-service has, it is hoped, already devised some 
method of governing = using with safety the 
their chief el , even when applied to another 
system. The Bureau ak therefore, every reason to expect that 
ere long a uniform system "of iron for broadside and pivot 
guns will be established for all our vessels, the durability of which 
will add very much to the economy of our naval armament. 

At present no change is contemplated in the distinctive features 
of our naval armaments, for there does not appear any good reason 
for departing from the established system of a mized battery of 
broadside and pivot guns, the Min. being the principal of the 
former, and the llin. of the latter, elesten ad can carried; 
and in the lighter vessels the new =, ¢ of 6,5001b. or 32-pounders 
of 4,5001b. with one or two 100-poun es in pivot. 

It has also been adopted as age oe ph to give every vessel a 
rifled gun, mounting in some the 60-pounder and 30-pounder en 
Marsilly carriages, in order that they may be shifted from side to 
side, or foe and aft, if prema. 

This, it is true, complicates the service of the magazines with 
different charges and projectiles, but not to such an extent as to 
make it inconvenient or cause delay in action. Unity of calibre 
ig no doubt of very great importance, but no ship would in these 
ay hg be be =" properly armed that had not one or two rifles 





It isa ve however, whether it is not sound policy for us 
to adhere to at least three distinct methods of armament, in order 
that we may be prepared for any danger which may arise; and 
these are represented by the batteries of our cruisers, such as the 
Brooklyn and Canandaigua, of the monitors for harbour —, 
and of the double-enders and light gunboats for blockade and 
river works. These three different classes, with their Supenoriote 
armaments, have met every contingency during the rebellion, and 
with such modifications as experience has shown us to be necessary, 
will no doubt answer better than any yet known for offensive and 
defensive warfare. The days of the heavy line-of-battle ships with 
their tiers upon tiers of guns, none of which were half so erful as 

e ordinary broadside 9in., are , and henceforth the swift 
and light-draught steamer must be the vessel for all ordinary work 
in cruising and blockading, while the powerful monitor and iron- 
clad will defend our harbours and sea-coasts. 

But in speaking of “‘ iron-clads,” I do not mean such as are 
represented by the huge and unwieldy models of Europe—for 
instance, the Solferino, Magenta, or Royal Sovereign—the latter 
vessel, an acknowled, ged copy of our Roanoke, being the only one 
which, it is believed, could cope with any of our monitors. Her 
— armament consists, however, of only three 10in. smooth- 

ans. 

With reference to coast defence it m + hw be amiss to notice 
another terrible agent, the torpedo, which has been successfully 
tried in many instances during the war. There seems to be, no 
doubt, a want of fair play and manly courage in using a concealed 
and destructive weapon against an enemy, while you are secure 
from danger and quietly waiting for the catastrophe which launches 
hundreds of human beings into eternity without a warning; but 
it is nevertheless perfectly legitimate in warfare, and the danger 
must be met, and can only be overcome by caution, skill, and the 
free use of similar means. 

To originate and ge a complete system of torpedoes, both 
stationary and movable, is perhaps more properly the province of 
the engineer; but as everything connected with gunpowder and 
its use for naval purposes belongs also to the Bureau ot Usdnenea, 
Ihave taken pains to collect samples of our own and the rebel 

peek ga rd ge have now in course of preparation a history of 

illustrated with drawings, in detail. ese will be chat 
for future reference in preparing these terrible auxiliaries; but the 
art, if I may so term it, of using them is in its infancy, and I 
would therefore recommend that an elaborate course o! ‘experi- 
ments be instituted, and a corps of operators established, in order 
to avail ourselves of all the improvements which may be suggested 
during the trials, and have a body of trained men ready to use 
them whenever a ‘necessity arises for their employment. 
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INSTITUTION OF MECHANICAL ENGINEERS.—The 19th anniversary 
mee of this institution will be held in the Lecture Theatre of 
the Midland Institute, Paradise-street, Bi ham, on Thursday, 
25th inst. The chair will be taken at four o'clock p-m. precisely. 





THE PATENT JOURNAL. 
Condensed from the Journal i of the the Commissioners of 
Grants and Dates of Provisional Protection for Gix Months, 


2493. DANIEL SPINK, Western-super-Mare, Somersetshire, “ 
See eae apparatus for the same.”—28th — 








wi 
i vements particalarly expeditious 
aa 2 he Box othe pr ad fastenings for bales. tore 
cutting and rounding boot and shoe a my B tention and other analogous sub- 
8 tyr ication from John Gillingham Felt, Salem, Massachu- 


ts 20th ip Bowerman, 1865. 
been CHADBURN, 
sig and markings London, 
duction of stays, corsets and bodices, and o' 
in the fastenings for same.”—30th November, 1865. - 
3107. LEOPOLD JOSEPH BOUCHART, Rue de I’Echiqui Paris, “ Pp t 


in the mode of applying mineral soda to the ri lubrication of 
tile matters and machinery, and in the manufacture of soap. "—Ath Decem- 


November 1865. in toe 


‘ Improvements in the manufacture or pro- 
ther simfar articles of dress, and 








ber, 1865. 
3134. JOHN SAUNTY, Burnham Market, Norfolk, “ Improvements 
horses, Lay fan mule, with metal shoes, without the use oy aan ”—§ 


I 
3157. WILEIAM CALVERT and JOHN STEWART ROBERTSON, Liverpool, “ Im- 
provements applicable to coats, cloaks, and other like outer garments.”—8th 


3171. SAMUEL CLARKE, Rye, Sussex, “ An improved construction of steering 


apparatus 

3176. ROBERT PICKUP and JOHN HEALD, Chorley, Lancashire, “‘ An improved 
apparatus for signalling between passengers, guard, and engine drivers of 
railway trains, which said apparatus is applicable also for other purposes.”— 
9th December, 1865. 


3215. ALFRED. VINCENT NEWTON, Chancery-lane, London, “ Improved ma- 

chinery for manufacturing bolts and rivets. saa yen B.. from Alex- 

ander McConnell White and Benjamin Butterworth, Baltimore, Maryland, 
U.S.—12th December, 1865. 

3230. AUGUST GUYE, ener Xe Londo = “Improved mechanism 
for winding keyless watches.”—29th December. 

3256. CHARLES PENGILLY, Church-street, Felesouth Cornwall, ‘‘ Improve- 
ments in the treatment of sulphurous and arsenical pyrites containing 
copper tin.”—16th December, 1 

3267. HENRY CAUSER ENSELL, St. Helen’ s, Lancashire, ‘* Improvements in 
smelting copper, and in omenens products from the gases and vapours given 
off during the said smelti: 

3268. HENY PLANCK, Manch tus for regula- 
ting heat obtained by the combustion of, gas.”—18th y eer 1865, 

3234. WILLIAM CLARK, Chancery-lane, London, “Improvements in repeat- 
ing fire-arms.”—A communication from Oliver Fisher Winchester, New 
Haven, Connecticut, U.S.—19th December, 1865. 

3292. WILLIAM CLARK, Chancery-lane, London, “ A new and improved appa- 
ratus for cooling and purifying air in rooms or compartments, and venti- 
lating the same.”—A communication from Azel Storrs Lyman, New York, 
U.S.—20th December, 1865. 

3302. WILLIAM BARNSLEY, Stockport, Cheshire, ‘‘ Certain improvements in 
the method of attaching and securing together the ends of strapping employed 
in machinery.” 

3303. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “‘ An improved 
gas burner.”—A communication from James Stratton, Philadelphia, Penn- 
sylvania, U.S. 

3304. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in cartridges for breech-loading fire-arms.”—A communication from Caleb 
Huse, Neuilly, France. 

3395. JOHN WILLIAM BLACKMAN, Gravesend, Kent, “ Improvements in fire- 
proof safes.” 

3300, GEORGE HAWKSLEY, Montrose Villas, Caledonian-road, London, “ Im- 
= eam in constructing the treads of steps or stairs.”—21s¢ December, 
865. 

3308. WILLIAM CLARK, Chancery-lane, London, “ Improvements in steam 
engines.”—A communication from George penter Whiting, Washington, and 
Thomas Fitch Roland, Brooklyn, New York, U.S. 

3310. MICHAEL Drerricn ROSENTHAL and SOLOMON GRADENWITZ, Church- 
row, Houndsditch, London, “ New or —— compositions in imitation of 
ivory and wood, to be employed in of umbrella tips, 
umbrella and walking stick handles, oa other useful and ornamental pur- 


poses. 

3312, BENIS MCGRATH, Kilberry, Kildare, Ireland, “ Improvements in the 
purification, refining, “and treatment of the volatile and fixed oils produced 
from the destructive distillation of peat or turf.” 


r, “LT t 








3. NATHAN by ag vipa Abbey-gardens, St. John’s bap n Be wpe “Im- 


in the manufacture of stoppers for other articles, and 

5. THOMAS PRIDEA) - Yorkshire, “ Improvements its in ad 
7, JOHN ASHDOWN, 'Westminster-chambers, Victoria "Westahnater, 
“Im os %—A com- 


9. WILLIAM HYND NORRIE, Dundee, Fi orfarahire, N.B., hee we 
finishing textile fabrics, and in the machinery or apparatus connected ka 


with.” 

11. CALEB TAYLER, WILLIAM DYER, HARRY and JOHN DOOLEY, Deptford 
Green, Kent, “ Improvements in the manufacture of kamptulicon and similar 
fabrics. ”— 1st January, 1866. 

21. WILLIAM SIMONS, Renfrew, N.B., “ Improvements in the conveying of 
materials, and in the apparatus therefor.” 

25. BEWICKE BLACKBURN, ¥ , Westminster, “ Improve- 
ments applicable to furnaces or fire-places for purpose of more effectually 
and economically co: consuming the fuel tharein,"—2rg January, 1866. 


Inventions Protected for six x Months by the Deposit of 
Complete Specifications. 

33. WILLIAM HENRY By Sowana, Boy York, U.S., Me improved method or 
process of curing and hides or skins.” —4th January, 1866. 

65. JOHN HENRY JOHNSON, —— —— ale new or improved 
woo! communication 
from Charles Dyonise Reinfeld, Paris.—9th January, 

72. HIRAM HUTCHINSON, Rue Hauteville, Paris, ** Improvements in the manu- 
faeture of fabrics suitable for covering furniture, for carpets, window curtains, 
linings for carriages, and for other like purposes.”—A communication from 
T. A. Jenckes, Rhode Island, U.S.—9th January, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 
157. nay 4 SABEL, Moorgate-street, London, “ Artificial stone.”—19th 


January, 1866. 
-. GEORGE ARTHUR BIDDELL. Ipswich, Suffolk, “ Pulping turnips.”—l4th 
1 


anuary, 
176 SAMUEL BLACKWELL, Oxford-strect, London, “‘ Applying water to the 
legs of horses, &c.”—20th January, 1863. 
217. WILLIAM ALLEN, Cheadle, and WILLIAM JOHNSON, Newton Moor, 
Cheshire, “Grinding or pointing unt * cards’ employed in carding engines.” — 
24th January, 1863. 
256. baby CLARK, Chancery-lane, London, “Copying sculpture.” —28th 
January, 1863. 
118. JOHN SANDERSON BUTLER, St. Alban’s-terrace, Nottingham, ‘‘ Bobbin 
net.”—14th January, 1863. 
Ls 3 Sur ) Beaewoan, Stratford, Essex, ‘‘Coated metallic sheets.”—1l4th 
anuary, 
145. LEWIS Fococns, Tournai, Belgium, ‘ Slubs or rovings.”—16th January, 
1863. 





151. JOHN LIGHTFOOT, Accrington, Lancashire, ‘‘ Printing and dyeing textile 
fabrics and yarns. ”— 17th January, 1863. 

347. CLAUDE PARIGOT and ANTOINE GRIVEL, Boulevart St. Martin, Paris, 
“ Locks.”—7th February, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
147. WILLIAM NEWMAN, Aston, near Birmingham, “ Furniture for blinds.”— 
18th January, 1859. 
133. WILLIAM BETTS, Wharf-road, City-road, London, “ Capsules,”—15th 
January, 1859. 
153. RICHARD GARRETT, jun., and JAMES KERRIDGE, Saxmundham, Suffolk, 
bined thrashing and machine.”—18th January, 1859. 
98. JOSEPH GIBBONS, Oxford-street, London, “Fixing door knobs.”—12th 
January, 1859. 
113, JAMES JOHN STEVENS, Southwark, Surrey, “ Railway signal appara- 
tuses.”—13th January, 1859. 
114, FRANCIS JULES MANCEAUX and EUGENE NAPOLEON VIEILLARD, Paris, 
“ Breech-loading fire-arms and cartridges.”—1!3th January, 1859. 
126. JOHN DAUGLISH, Tunbridge Wells, “ Obtaining carbonic acid gas.”—14th 
January, 1859. 
124. WILLIAM CRAFT, Cambridge-road, Hammersmith, and THOMAS WILSON, 
Bradmore House, Chiswick, Middlesex, “ Waterproof drawers and napkins.” 
—I4th January, 1859. 


Notices of Intention to Proceed with Patents. 

2268. SAMUEL RICHARDS FREEMAN ani ABRAHAM GRUNDY, Manchester, 
** A new shackle or coupling for connecting railway carriages, wagons, and 
other vehicles used on railroads, whereby going between the carriages, 
wagons, or other vehicles, to couple or uncouple, is rendered totally unneces- 
sary.” —4th September, 1865. 

2275. JACOB SNIDER, jun., Devereux-court, Strand. London, “‘ Juereremonip 
in the construction of fire-arms, such i ‘ing also applicat 
the alteration and adaptation of parts of ‘existing fire-arms. - 

2278. JOSEPH NEAT and FRANCIS ForD, & 
hair-brushing machinery or apparatus. » 5th Reptember, 1868 

2291. EDWARD GREEN and EDWARD GREEN, jun., Wakefield, Yorkshire, 
“Improvements in boilers and furnaces, and in cleansing the flues thereof.”— 
6th Septemb 











ts in 








a WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Tmpr 
—A communication from George Davidson, 





Phissapaie Pennsylvania, U.S. 

3318. JOHN ALEXANDER COOPER, Trowbridge, Wiltshire, Improvements in 
the manufacture of yarns, string, and paper, and in the preparation of dyes 
and in dyeing fabrics ms; ey the application of vegetable substanees not hitherto 
used for such pu , 1865. 

3320. WILLIAM SMITH, ‘Nottingham, “ Improvements in the manufacture of 
trimmings, and in the machinery employed therein.” 

3324, JOSEPH GROVES and GEORGE ROBINSON, jun., Birmingham, “ Improve 
ments in safes, and in protecting the locks and bolts of safes and other locks 
and bolts,” 

3326. RICHARD MAY MARYGOLD, Boston-place, Dorset-square, and SAMUEL 
FITZJOHN, Lisson-grove, London, “ Improvements in the construction and 
mode of hanging window sashes.” 

3330. HENRY DAVIS HOSKOLD, Cinderford, and WILLIAM BLANCH BRAIN, 
Forest of Dean, Gloucestershire, “ Improvements in pumps.” 

3332. FRANCIS WILLIAM WEBB, Crewe, Cheshire, ‘‘ Improvements in the con- 
struction and manufacture of steel crossings for railways, and in the moulds 
for casting the same, all or part of which said improvements in moulds are 
applicable for casting other articles.”—23rd December, 1865. 

5. ELIAS LONES, JOSEPH CONSTANT LONES, JOHN LONES, JOHN BRETTELL, 
THOMAS BRETTELL, and CHARLES VERNON, Westbromwich, Staffordshire, 
“ Improvements in the manufacture of axles for carriages, and spindles for 
various purposes, and in machinery to be employed in the said manufacture, 
part of which improvements in machinery may also be applied to other pur- 


3338. JOSHUA PISHER, Liverpool, “ Improvements applicable to steam boilers, 
iron, steel, retort, and other furnaces. 

3340. MICHAEL HENRY, Fileet-street. London, “Improvements in the manu- 
facture of soda, and in the apparatus employed in the said manufacture.”—A 
communication from Alphonse Laurent, Boulevart St. Martin, Paris.—26th 
December, 1865. 

3342. JOSHUA REA, Liverpool, “‘ Improvements applicable to the lubrication of 

machinery.” 

3343. JOSEPH BENN, Goat, near Cockermouth, Cumberland, and GEORGE 
OSWALD LUCKMAN, Manchester, “Improvements in apparatus for damping 
and gumming labels, stamps, envelopes, and sheets of paper.” 

3344. GASTON CHARLES ANGE Marquis D’AUXY, Frasnes, near Leuze, Belgium, 
** An improved method of and apparatus for preserving, purifying, mixing, 

separating, cooling, aerating, roasting, and otherwise treating grain, ores, 
and various other matters.” 

3346. SAMUEL GRIFFITH, Greenwich, Kent, *‘ Improvements in machinery for 
paying out and hauling ‘in or picking up, particularly applicable to paying out 
and hauling in telegraph cables.”—27th December, 1865. 

3353. JOHN BATES, EDWARD BROOKES, and EDMUND BROOKES, Sheffield, 
Yorkshire, “ An improved piston and tallow or grease cup.” 

3357. CROMWELL FLEETWOOD VARLEY, Fleetwood House, Beckenham, Kent, 
“ Improvements in the construction of telegraph cables or conductors.” 

3361. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
cotton bate tic or hoop lock.”—A communication from Edward Victor Fass- 
man, New Orleans, Louisiana, U.S.—28¢h December, 1865. 

= — BAGGs, Chancery-lane, London, ' sid Improvements in the construc- 

m of st PT 

3365. JOSEPH JOHN HARRISON, I h and EDWARD 
— Balham-hill, Surrey, “ Certain Panne in looms for 
weaving.” 

3367. JAMES ROBERT NAPIER and WILLIAM JOHN MACQUORN RANKINE, 
Glasgow, ‘* Improvements in rudders.” 

3369. ANDREW BARCLAY, Kilmarnock, Ayr, N.B., “ Improvements in steam 
boilers or generators.” 

3371. JOHN HALL, anes ond brags phen , Lambeth, Surrey, “ Im- 

ts in the boots and shoes. 

3373. BENEDICT BURCHALL, St. Heten 8, Lancashire, “‘ Improvements in the 
construction of side propellers for navigable vessels.” 

3375. WILLIAM EDLESTON and JOHN SCHOFIELD, Sowerby Bridge, Yorkshire, 
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The annual report of the council will be presented to the ti 
and the election of the officers of the aoa Ns the ensuing 
year take place. The following papers will be read and dis- 
cussed at the meeting :—Description of an improved chronometric 
— for steam engines, &c.; by Mr. © William Siemens, of 

mdon. On an improved construction of pen iron serenenies 
by Mr. William Baines, of Soho, communicated throug 
Sampson Lloyd. The ballot will take place at the meeting ~ & rs 
election of new members, 


in for expanding or keeping fabrics straight in 
passing into, through, ¢ or out of any machine, or over, under, or upon rollers.” 
—29th December, 1 


3377. THOMAS PARKINSON, Moorside, Bury, Lancashire, “ Improvements in 
throstle machines and flys.” 
3379. GEORGE HAWKSLEY, Shefficld, Yorkshire, “ Improvements in apparatus 
for closing charged cartridge cases. 
1. JOHN SACHEVERELL GISBORNE, Liverpool, “ Improvements in appa- 
ratus by which motion can be communicated or transmitted from one place 


P ’ —e 

2299. AUGUSTIN MOREL, Roubaix, Nord, France, “ Improvements in ma- 
chinery for combing wool and other fibrous material.” 

2301. JOHN ASKEW, Charles-street, Hampstead-road, Middlesex, “ Improve- 
ments in apparatus for stoning raisins.”—7th September, 1865. 

2304. JOHN WEEMS and WILLIAM WEEMS, Johnstone, Renfrew, N.B., 
provements in the construction of hydrostatic presses.” 

2306. JOHN WALKER, Cowper-street, City-road, London, “Improvements in 
—s and working guns in ships, forts, and batteries.”—8th September, 


“Im- 


1865. 

2309. JOHN ANDERSON, Glasgow, Lanarkshire, N. B., “ Improvements in appa- 

ratus for ané i ting on railways.” 

2310. JOHN any fy and RICHARD BICKERTON, Berwick-on-Tweed, N.B., 
“ Improvements in reaping and mowing machines. a 

2316. RICHARD PERCY ROBERTS, Kennington Park-road, Surrey, “ Improve- 
ments in cleansing and coating the bottoms of ships and other submerged sur- 
oe to prevent oxidation and adhesion of marine animals and plants, also 








itions to be employed for these 
oan. ADOLF ERIK NORDENSKIOLD and JOHN WILLIAM SMiTT, Stockholm, 
Sweden, “ Improvements in apparatus connected with safes for protecting 


valuables from fire.” —9th September, 1865. 

2322. WILLIAM HEWITT, Brewer-street, Pimlico, Middlesex, “ An improved 
composition for preventing incrustation in steam boilers.” 

2324. CHARLES THOMAS BURGESS, Newgate-street, London, “ Improvements 
in reaping machines.” 

2327. JOHN LiGHTFOOT, Accrington, Lancashire, ‘‘ Improvements in dyeing 
and printing fabrics and yarns, and animal or mixed animal and vegetable 
substances.”—l1th September, 1865. 

2333. _ GEORGE aeeee, Birmingham, and JOSEPH JEWSBURY, Kinver, 

its in pulleys for raising and lowering heavy 
bodies.” —12th September, 1865. 

2351. GUSTAVUS PALMER HARDING, Bohemia House, Chiswick, Middlesex, 
“Improvements in the manufacture of tubes for gun barrels and other pur- 
poses, parts of which improvements are also applicable to the manufacture 
of rods or bars, and to the rifling of gyn and fire-arms.” 

2355. JOHN WAKEFIELD, Bir in 

manufacture of rivets.”—14th September, ‘1865. 

2359. EDWARD THORNTON READ, Atdrishaig, Argyle, N.B., “ Improvements 

in apparatus for cutting tobacco.” 

2360. RICHARD ARCHIBALD BROOMAN, Fieet-street, London, ‘‘ Improvements 

in locks for trunks, bags, dressing cases, and other like articles.”—-A com- 

munication from Nicolas Crétien Goynaud, Coutras, France.—15th Septem- 

ber, 1865. 

2375. MICHAEL HENRY, Fleet-strect, London, “ Improvements in railway 

brakes.”—A communication from Eugtne Etienne Berthomieux, Jean Mas- 

sien, and Louis Durverdier, Boulevart St. Martin, Paris. —-18th September, 

1065. 


2438. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms, and in cartridges to be used therewith.”—A com- 
munication from Hiram Berdan, New York, } Ss. 

2443. MAX SCHAFFNER, Aussig, Boh in treating soda 

waste to obtain sulphur therefrom.”—23rd Yn «a sg 1865. 

2454. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 

the construction of presses for hay, cotton, hemp, and other substances.”—A 

communication from Thomas Gannon and Thomas Bolton Webster, New 

York, U.S.—25th September, 1865. 

2461. THOMAS FREDERICK CASHIN, Sheffield, and JOSEPH FELIX ALLENDER, 

Park Gate, near Sheffield, Yorkshire, “ Improvements in the manufacture of 

iron and steel, and of furnaces and machinery for purifying, puddling, or 

heating the same.”—26th September, 1865. 

2587. JOHN HOWARD, Fenchurch-strect, London, “ Improvements in the con- 

struction of compound cylinder engines.”—A communication from Matthew 

Murray, Jackson, Zurich, Switzerland.—7th October, 1865. 

2765. WILLOUGHBY SMITH, Wharf-road, London, “ Improvements in testing 

and working submarine electric telegraph wires.” —26th October, 1865. 

2798. DAVID PERFITT GRIFFITHS MATTHEWS, Newport, Monmouthshire, 

“ [mprovements in means or apparatus for distributing sand or other suitable 

matter on the rails of of the} wheels 

thereto.” 

2802. THOMAS FREDERICK CASHIN, Sheffield, and a FELIX ALLENDER, 

Park Gate, near Sheffield, Yorkshire, “ for driving 

bands, straps, belts, harness, or other such like pobadnneg "—3ist October, 

1865. 

3032. CHARLES F REDERICK WHITWORTH, Upper Mill, Saddleworth, Yorkshire, 

in apy for signalling on railways. "— 25th November, 





hi 





'y for the 








dhe] P 














to another, and between different parts of a ship or other structure to ex- 
hibit orders and messages, aud to give signals.”—30th aber, 1865, 





1865. 
3043. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 



































Jan. 19, 1866. 
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POM#ROY BUTTON, Cheapside, London, “ An improvement in 
swings.” = communication from Julius Walter Speer Cleveland, New 
York, U.S.—14th December, \ 

HENRY TOWERS, “ihe York, hous * An improved method or 
Benpay of caving ant tanning Hides af thins."—-4e January, 1866. 


All having i terest in eppos one of such applications 
Quadra veriaien’ tn welling ae tal Oh Shjections to euch such applications, at 
Commissioners of Patents, within fourteen days of this date. 





List of Specifications Pyblished euring the week ending 
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*,* Specifications will be forwarded By ps to he Paten- fn on resp t 
of the amount of price and — on exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-oilice, Southampton-' 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her 7 Majatys Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, wom aa Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1731. W. E. NEWTON, Chancery-lane, London, “ Preventing the incrustation of 
steam boilers.”—A communication.— Dated 29th June, 1865. 
This invention consists in the employment of layers or strata of native or 
artificial carbonate of baryta, which may oe combined with layers or pore of of 
silicious sand, sponges, or other analogous substance placed alternately, and 
with oxalate of baryta as media for the filtration of water holding in solu- 
tion or carbonate of lime, or such earthy substances as are known to 
cause furring or incrustations in steam boilers. The invention consists also in 
the use or application of the above salts of baryta in the treatment of water 
congeners « salts of lime or manganese or other impurities ag a means of decom- 
posing them by maceration, or any other process either previous to or after the 
admission of the water into the boiler. 
1745. E. BLLIOTT, Peer ny “road, City-road, London, “ Steam boilers, furnaces, 
and ines.” 30th June, 1865. 
One part of this | pans og applies to engines and boilers adapted for propel- 
ling small boats, such as canal boats, or small tugs. These boilers—which are 





whereas, according to this i the inventor divides such spaces by a fire, 
Cees oe < area against which the fire rests at the back. 
The heat and flame rise up over the bridge, and, descending behind, enter the 
passage leading to the annular smoke chamber or flue. The said passage may 
thus be placed lower down, and fuel is prevented choking it; a better 
circulation of the heat is also prescribed in the fire-box. He sometimes, also, 
introduces partition plates or water s| in the annular flue, to prescribe 
more p ly the course of the heat and flame therein, whereby to obtain 
the greatest effect from the heating surface, and to effectually cause the com- 
bustion of soot, or prevent its lodging therein for a like purpose.— Not proceeded 


1754. C. DE BERGUE, Strand, London, “ Locomotive engines."—A communica- 
tion.—Dated 3rd July, 1865. 

This invention consists in constructing locomotive engines with, or applying 
thereto, an air chamber or chambers which may be heated or not, and valves 
and valve gearing, whereby, when the steam isshut off, and the ordinary valve 
gearing reversed, the cylinders may be converted into force pumps for con- 
densing or pumping air into the said air chamber or chambers, whereby the 

ual increase of pressure thus produced may oppose a gradually increasing 
and accumulated elastic pressure or resistance tothe pistons, and, consequently, 
to the onward motion of the locomotive or train. Also in so constructing 
locomotive engines that the air compressed as above may, by means of pistons 
or small cylinders, press against timber or metal friction blocks or brakes 
placed against the non-driving wheels of the engine, or against the wheels of 
the tender, ordirect on to the rails for assisting the retardation. The invention 
also includes valves for the purpose of closing temporarily the present exit of 
the blast pipe, and admitting air into it to supply the cylinder otherwise than 
through the funnel, thus iding the i of dust or grit in the valves, 
the inlet of air being by pipes or from the outside. Also, the invention 
consists in employing a small jet of steam to lubricate the said valves and the 
pistons when working for retardation, Also in applying safety valves to the 
air chambers to — the pressure, which valves may or may fiot be under the 
control of the d 
1760. M. faa ay London, “ Steam pumping machines or engines.” 

—Dated 3rd July, 1865. 

The patentee claims, First, the structure of the valve A™, combined with the 
case c,c, and each furnished with openings to admit steam to and from the 
steam cylinder, in the manner described and i in the drawings. 
Secondly, the arrangements of the parts employed for giving motion or working 
the steam valve A, first by the motion taken direct from the piston rod, and 
then by the action of a spring, all in the manner described and din 
the drawings. Thirdly, constructing pumps for dispensing with the use of bed 
ogame , commonly used for bolting the barrels of steam and pump cylinders, 
yy using the skeleton frame R in the manner and for o purposes described. 














fom. 2, J. E. WILSON, Grasmere, Torquay, “* Impr in | dive engines 
and in springs of railway carriages.” —Dated 4th hu 1865. 
In constructing a | ve engine ion four pairs of 








wheels are generally employed, but more than Pods po | may be used, and in 
some cases it will be desirable to do so. Outside crank pins are used to couple 
the wheels together, and also to couple them with two crank pins or cranks at 
the ends of a central crank shaft, which is driven by two steam engines 
situated between the side framings. The cranks on this driving shaft, to 
which the engines are connected, are as usual at right angles to each other, and 
the cranks at the outer ends of this shaft are set opposite to the crank next 
them on this shaft, and consequently the two outside cranks will be at right 
angles to each other. In order that locomotive engines may, notwithstanding 
their length, pass freely round curves, the forward and hinder axle-boxes have 
a short play between their horns, so that the forward and hinder axles can move 
endways with their boxes a short distance. In coupling the wheels together 
the crank pins or journals for the coupling rods may be made spherical, or 
sufficient play may be provided in order to allow for the endway motion of the 
axles when passing round a curve. In constructing the upper parts of the 
fire-boxes of the boilers of locomotive cngines, in place of employing roof stays, 
as at present practised, the patentee dishes the plates which cover the tops of 
the fire-boxes, so that the pressure on such plates will tend to still further dish 
such plates and to draw in the sides of the fire-box. By such means sufficient 
resistance to the internal pressure on the upper or covering plates of such fire- 
boxes is obtained. In constructing springs for railway carriages, in order to 
render them more suitable for varying loads, flat straight bars, by preference 
of tempered steel, are used ; and they are so arranged that when there is a light 
load in the carriage only part of the elastic bars come into action, the other 
coming into action to support the load as it becomes greater and greater. 

the bars constituting the complete spring, and near the 
ends thereof, are blocks having between them and the next elastic bars 
sufficient for the elastic play of the bars which receive and support the fond ¢ 
but as the weight of the load becomes greater and greater the first bars which 
receive the load come in contact with the blocks between them and the next 
elastie bars, and are supported thereby, and by the elastic bars by which the 
blocks are supported, and so on till all the elastic bars come into action. 





Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1713. J. KIRKHAM, Manchester, “ Securing the rails of railways.”—Dated 27th 

June, 1865. 

This invention consists in forming the chairs with a square hole in one jaw, 
so that the head of a bolt can pass through the hole and come against the rail 
or fish-plate, the screw end of the bolt passing through the rail and fish-plates 
and wedge or packing (if any), and the other jaw of the chair, so that 
when the screw nut on the bolt at the outside of the jaw of the chair is 
secured, the rail, or the rail and ends of the fish-plates and wedges, or packing 
(if any), will be firmly bound laterally to the chair.—JNot proceeded with, 
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Positjon. 
eer eter, panel of the carriage 
rae oe se of the fs of the posi To a rail a frame fixed to 
of the po py 


. The patentee prefers to place 
that it is free to rotate horizontally, while he inserts an axle through the oar or 
paddle, which axle is prolonged horizontally through the top part of the row- 
locks, thereby allowing the oar or paddle to vibrate vertically. The axle of the 
oar or paddle is placed at right angles to the propelling side thereof. The hori- 
zontal motion is due to the rowlock, and the vertical motion to the ped 
through the oar and rowlock. In propelling a boat or canoe with a ble- 
bladea tee places the tubular socket in the central longitudinal 
line of the boat at a proper and convenient distance from the bow ; the socket 
er reach high enough to allow free motion to the oar over the side of the 
t. 


1736. P. D. FINNIGAN, Camberwell-road, London, ‘* Means applied oa ber we 
and stopping the motion of locomotive engines, trains, carriages, &c.”—Dated 
30th June, 1865, 

This invention relates to the application of tar, soft soap, oil, am, oaay 
other paetooen, 08 leaginous, greasy, or fatty matter, or all or any of the above- 
named materials, either alone or in combination, to the wheels of locomotives, 
trains, or other stock, and to the rails of railways, the object being to 
allow the wheels to rotate while imparting but little motion to the train or 
carriage. By so doing the wheels of an engine and train of carriages will 
rotate along the line, but will soon come to a standstill, although the wheels 
may be revolving rapidly in the onward direction. In combination with this 
application of the greasy or oleaginous matter the inventor further applies 
sand to the rails and wheels of the brake carriage in the rear of the train when 
the brakes are applied ; this gives a powerful hold of the brakes to the wheels, 
and of the wheels to the rails, eee epniaias the rapid stopping of the 
train. This application of the sand has also the further advantage of cleaning 
the rails and removing the oil or fatty matters applied at the forward part of 
the train, as before described.— Not proceeded with, 

1746. L. FauRE, Paris, ‘ Railway carriages.” Pe ag by nl 1865. 

This invention cannot be described without refe 
1751. W. M‘GRreGOR, Kidbrooke Villas, Blackheath, aos and crossings of 

railways.” —Dated \st July, 1865. 

Recie Gh pee’ S yaa osname Oe so that a 
continuous surface is presented for the wheels to run upon instead of their 
Sees Some across @ gap or gaps us usual, whereby the crossings will be 

the passage of the carriages safer, and less damage 

Seaule to the wheel tires than fe the case with ordinary i The i 





The ig carried out as i the bridge of a steamer 
pce thr cnn tn fara aking ea, 


upon the ball or other air , and the effect will be the same upon every 
corrugated metal chamber index in connect‘on with the main pipe, so that 
one or hen required. A pipe leads out of 


pressure u 

he ain’s communicator the of the 
radder to port or starboare.* When ied to au engine the balls or chambers 
are acted upon, on each revolution of the shaft, by small leve! act 
contrary ways, thus indica the directive nevenent of the engine, while the 
rapidity of the index mo ts Indicates its speed —Vot 


Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manujacturing, Printing, Dycing, and Dressing Fa- 
, ec. 


1714. J. H. JOHNSON, Lincoln's-inn-flelds, London, “ Cotton gins.”—A commu- 
nication.— Dated 27th June, \*65, 

This invention relates to a pecullar construction and arrangement of self- 
acting mechanism for feeding cotton gins, whereby a more regular and certain 
feed is — — by the mechanism heretofore adopted for that purpose. 

it posed to apply to the ordinary Macarthy 
gin, or to ~44. 2s of a like character, a self-acting feeder, which reciprocates 
to and fro in a rectilinear or straight course, and imparts a direct push to the 
cotton, so as to move it forward, by a positive mouon, to the ginning roller 
and “doctor” as fast as it is fed me the fgeding hopper. This feeder consists 
of a bar of wood, suitable material, 70 kena canal 
to that of th aning Tule which bara sltuat lake the hone Tr, parallel to the 
axisof the said roller. This bat Feclprocates ware an roms the ginning 
roller and its doctor along the grid upon it rests, its motion being cotives 
directly from cranks of eccentrics on @ shaft contained within the back 
om sate is supplied to the hopper it 

each back stroke of the feeder in front the Garward ie or face thereot, v0 
inning roller and doctor, it pushes 

it portion of the ‘ein immediately i front of it directly against the said 
eee Sr Sete, ong en ay Ge @ fresh supply, which is again pushed 
forward as before, and so on. 
1717. W. sapuee, Manchester, “ Circular pressing machine for finishing woven 
~ Dated 28th June, 1865. 

particularly to finishing woollen and stuff fabrics, 


and consists in causing the to pass hollow paper or other 
rollers, the interior of which is heated by steam or otherwise. b+ «Ages mah og 








produces the crossing by making parts of the rails movable, which are moved 
by the wheels in their passage over the line, and are, so to speak, self-acting. 
In the points also he makes parts of the ordinary line movable, and provides a 
bearing of the full breadth and size of the rail for the traverse of the wheels, 
instead of the ordinary point or switch rails, which are of a wedge-like form, 
and a sharp — and present a narrow surface for the support of the 
wheel. - Not 


1752. J. ey eny yo London, “ Apparatus for propelling ships, &c."— 
Dated \st July, 1865. 

In carrying out this invention two cylinders or tubes are constructed or placed 
in the ship or vessel, the same being situated within the hull, and running 
from stem to stern below the water line. The said cylinders or tubes are open 
at both ends, and in the interior of each is placed an archimedian screw 
Mounted on a suitable shaft. The shafts are in direct communication with the 
engines, and are caused to revolve by means of gearing of the ordinary and 
known character applicable to the purpose. The cylinders or tubes being open 
at both ends, as before mentioned, the revolution of the screws causes a con- 
tinual stream of water to be drawn into the same at the forward ends 
The water thus enters the cylinders or tubes at that part of the ship or vessel 
at which there is the greatest pressure from the ae pa while it is 
ap so as not only to obtain Vibe q direc: er, but also 

for the ¢ influence pee oad by the po canst of the 
bo by the forward motion of the vessel, great additional speed being thereby 
gained. The arrangements before described are perfectly under control, as the 
screws can be operated in either direction, and either together or singly, as 
may be desired, and so that the ship or vessel can be steered as well as pro- 
pelled by means thereof. 

1759. J. NAVEAUX, Strepy Braequegnies, Belgium, “* Apparatus for stopping 
and retarding railway carriages and locomotive engines.”~-Dated 3rd July, 
1865. 

For the purposes of this invention a combined steam cylinder is applied to 
each carriage, and when desired also to the locomotive engine of 4 train. 
This combined cylinder is composed of two parts which are inclined to each 
other. In each of the two compartments of the combined cylinder there is a 
piston and piston rod. The steam is admitted into the combined cylinder 
between the two pistons, so that the two pistons are caused to move away 
from a central position and from each other. At the end of each piston 
rod there is a brake, which, when steamis admitted into the combined cylinder, 
presses against one of the wheels of the carriage or engine. The ends of the 
combined cylinder are open, but across the centre of each end there is a bar 
through an opening in which the piston rod works. There is a strong coiled 
spring on each piston rod tending to force each of the pistons into the combined 
cylinder, and, consequently, to withdraw the brakes when the steam is shut off. 
Each carriage has fixed to it a steam pipe, and a flexible pipe is employed to 
couple the steam pipe of two carriages together. This system of steam brakes 
may be employed as a reserve, and ordinary brakes used to the carriages for 
the general purposes of breaking the carriages of a train ; or in place of apply- 
ing the steam brakes to all the carriages they may be applied to some only. 
On the steam pipe communicating with the several combined steam cylinders 
there is a cock or valve, or more than one, capable of being used by the guard 
or other proper officer. 

mm, .. WriGut, Smethwick, Stafford, “ Arles for carriages."—Dated Ath 

ly, 1865. 

The patentee claims making the face of the flange on the arm of the axle, 
against which the back end or head of the axle-box bears, of a conical figure, 
aud making the back end or head of the axle-box of a hollow conical figure, the 
said hollow conical end or head of the axle-box engaging within a tubular or 
hollow cylindrical shoulder at the base of the conical face .of the flange, and 
fitting against the said conical face, as described. 

1765. 8. B. LABouRET, Paris, “ Construction of suspended bridges, roads, 
aqueducts, &c.”—Dated 4th July, 1865. 

This invention consists in the construction of suspended bridges, roads, 
aqueducts, or other ways, in the following manuer:—The inventor suspends a 
tramway at any suitable height, by means of wood, stone, iron, or brickwork, 
capable of sustaining and supporting carriages carrying passengers or merchan- 
dise, the said carriages being free to run on the suspended road or way before- 
mentioned, and driven thereon by guides or by cranks to the wheels, or by 
chains or ropes propelled by any fixed motor. ‘he supports of these suspended 
bridges or ways may also peel fees for water, for liquid manure, or other 


liquids and gas.— Not 
1767. J. HARRINGTON, pa hing Brixton, Surrey, “ Carriages.”—Dated 4th 
In constructing 


July, 1865 
This invention has for its object improveiments in carriages. 

the bodies of two-wheeled carriages of the description known as Hansom’s 
carriages, where the entrance is from the front and the driver's seat at the 
back, the patentee makes the two doors of the full height between the floor and 
the roof of the carriages, or nearly se. The roof ts divided into two parts, the 
hinder part being fixed and the front part hinged to such hinder part, 
so that it can, when desired, fold back thereon. When the front part 
of the roof is folded back, and the two doors folded back out of 
the way, the carriage is an open one, very similar to an ordinary 
Hansom’s carriage ; but when the front part of the roof is closed dewn, and 
the doors shut, the carriage is a closed one, and more roomy and convenient 
than a Hansom’s carriage. The front of the carriage is formed in three parts ; 
the central part behind the horse is fixed, and it rises from the floor to where 
the front part of the roof rests when shut down thereon. central part 
may, when desired, be formed with a window. On either side of this central 
part is a door, which may be hung in different ways. In one arrangement the 
doors are hung on radial arms, having their centres of motion at the roof and 
on the floor respectively, and they are arranged to move behind the central 
part of the front when Or, in place of the doors being hung on 
radiating arms, they may be arranged to slide to and from the central parts of 
the front of the carriage by being suspended from above, or otherwise. Or the 
doors may be hinged to the central part and fold back behind the same. The 
body is arranged to be hung on springs on an axle and wheels, and the shafts 
are applied similarly to an ordinary Hansom’s carriage. 

1771. W. E. Gepen, Wellington-street, Strand, London, “ Circular endless rail- 
."— A communication. — Dated 5th July, 1865. 

This inyention cannot be described without 








For the purposes of this invention guides are employed, each carrying two 
eyes or passages for two warp threads; these guides are made capable of 
revolving, in order that the two threads carried by them may, when desired, be 
} aod — with each other, as well as to twist with bobbin or carriage 

Ts je preferred that these guides should be mounted on guide bars, or 

to admit of their being shogged or moved in directions to 

the ends of the machine. The guides may be caused to rotate partly 

may require, by means 07 tucthed racks, or other- 

be one carriage or bobbin (thread to each rotating 

or thread to two warp threads, but this 

ing on the nature of the twist lace or net fabric desired 

y these means the meshes may, when «desired, be of a finer 

Extra threads may, in carrying 

purposes for bone ty! have 
all 
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guides are rotated, points, stamps, or other instruments may be used, by which 
varied effects may be obtained in the fabrics. 


1729. D., T. J.,and J. MERCER, Great poy near Accrington, “ Sizing 
machines for seing yarns, beams, or warps to be woven.”—Dated 29th June, 


This invention consists in dispensing with one or both of the drying cylinders 
hitherto used in sizing machines, and substituting in its or their stead one or 
more additional blasts of air from one or more fans driven at a quick speed 
from some of the Suiousty shafts of the hine, which ar nt dries the 
yarns more expediti than heretofore, as the blasts drive off the moisture 
and hasten the ‘evaporation and enable the drying to take place quickly.— Net 
proceeded with 
1730. R. A. BROOMAR, Fleet-street, London, “ Painting threads employed in 

weaving.” —A communication.—Dated 29th June, 1865. 

This invention consists in causing the threads to adhere to and be supported 
upon a bed, and while thus sustained to receive the necessary impression and 
proceed into the loom. The separation of the threads from thie bed only takes 
place at the necessary distance for the crossing of the threads in the weaving. 
1732. F. DELAMARE-DEBOUTTEVILL, Fontaine-lv-bourg, France, ‘ Machinery 

Sor og J and drawing cotton and other filtrous substances.” — Dated 30th 

This invention has for its object the adaptation bs application to machines 
known in France by the name of “ for regulating 
the coiling and pressure of slivers in their pan Ad #0 that they may become 
more evenly distributed therein, and easily withdrawn therefrom, as required. 
For this purpose the invention consists in the use of an eccentric funnel, through 
which the sliver of cotton or other fibrous material is caused to pass froin the 
drawing rollers to the receptacle for the same, such funnel being caused to 
revolve in a fixed collar in which its upper ag is inserted by its lower part 
having on it a toothed rim, which is set motion by its gearing with a 
similar toothed rim or rims, the two outside rims of by es ~— being driven by 
pinions. By this means the sliver, as it is dell 1 ng rollers, 
is caused to pass through an inclined conduit in bye poe dA funnel, wo the 
rotation of which it becomes evenly distributed within its 
mechanism for coiling the slivers !s intended to serve as a substitute for yo} 
ordinary instrument ased by tent. In order to prevent inconvenience arising 
from the failure of the sliver to fall with sufficient rapidity into its receptacle, 
a movable piston is adapted and applied to the latter. This movable piston 

a8 sides which are rendered elastic by means of springs, and it is caused to 
ésneent gradually as the slivers are fed upon it. 
1743. J, KEIGHLEY, Bradford, “ Looms for weaving.” — Dated Mth June, 865. 

This invention retates to means of working the healds or heddles in such 
manner as to obtain what is technically known as a“ plit shed,” and the 
improvements consist in with the use of springs for that purpose ; 
ao in simplifying and rendering the apparatus self-acting and certain in ite 
operations. The patentce employs an ordinary pair of levers, which are 
hinged at one end to the loom frame, aud operated or lifted and lowered at the 
other by rods attached to a double crank fixed on the crank shaft. He also 
employs levers hinged to the frame above and below the healds or heddics, 
These levers are connected oy anes at one end to the top and bottom of each 
heald or heddle respectively, and the other ends 
in pairs by rods, and a top and bottom lever being attached to each heald are 
counected by a rod. To each of these rods is hinged a double-hooked 
which, by spring or other force, has a tendency to be in a determined position 
until operated upon as and when required. The catches are selected and acted 
upon by pin-varrel pegslags, or the needles of a Jacquard apparatus, or other 
pattern surface, to place any of them in suitable position for contact with 
either one or other of the lifting or lowering levers, according to the arrange- 
ment of the pattern surface. These rods are also provided with hooks or 
catches which serve to level the healds or heddies, aud thus prevent the 
necessity of employing other for that purpose. The pattern surface 
is caused to act upon the cate! placing them in contact with the levers at 
the time when the or and consequently the warp threads, are 
level, by which means and arrangements some Of the healds are lifted while 
others are lowered, and thus an equal and simultaneous opeuing of the shed or 
warp threads Is effected upward and dowuward, thereby pioducing the “ split 
shed ” required. 

1747. G. Davies, Serle-street, Lincoln's-inn, London, * Knitting machines,” —A 
communication, —Dated 3\st July, 1865, 

This invention cannot be described without reference to the drawings. 

1787. +3 pares, New Radford, of bobbin net, or 
lace made on bobbin net or twist machines. ”— Dated 3rd July, 1865. 
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1773. J. BRAIT. Al Crook, Kendal, Westmoreland, “‘ Apparatus for 
turning f catting’ Sother substances to be employed tn the manu- 


This invention relates more particularly to small roug 
blocks or short cylindrical pieces of wood to be subsequently employed in the 
manufacture of spools, bobbins, or other similar articles. The improvements 
consist in arranging and supporting in upright frames one or more revolving 
spindles, which have also a vertical movement, the lower end of each being 
supplied with a clutch for wood, beneath each of which spindles a dise is 
situated and supplied with several projecting centres. These discs are driven 
by gearing, and receive au intermittent rotary motion, which is imparted 
thereto by means of a revolving crank or finger actuating a lever and catch, 
the crank being driven by spur wheels from the cam shaft. At each stoppage 
of the said disc the centres which they support are severally brought directly 
under the upper revolving spindles, and these centres are constantly supplied 
with small blocks or pieces, which are caused with each stoppage of the said 
disc to be raised; or they may be caused to revolve by the spindles coming 
down upon the pieces, which immediately imparts thereto a rapid rotary 
motion. The elevation of these discs, or the depgession of the spindles, takes 
place during each stoppage of the discs in their revolution, and as the crank or 
finger revolves it relieves a catch retaining a weight, and so allows the disc to 
rotate. During the time these discs remain stationary the blocks of wood as 
they rotate are acted upon by a cutting tool fixed to a slide, and actuated by a 
grooved cam on a driving shaft, the slide retaining the cutting tool being 
forced along in a straight line by means of the said cam, which thus reduces 
the roughness of the wood. This cutter slide is provided with a strong spring, 
which allows the cutter to yleld should any obstacle present itself, and shapes 
it into even cylindrical or conical forms, and smoothes the surface as the 
pieces are severally brought under the action of the said tool; and as each 
separate piece is finished the disc is lowered or the spindles are raised and the 
disc again rotates, brings another centre underneath the revolving spindle, at 
which time a repetition of the aforesaid operations is effected, 


Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windl , Impl ts, Flour 
Mills, ce. 
1712. J. SPRATT, Stranraer-place, Maida Vale, London, “ Apparatus for cutting 
hay, straw, and ot her vegetable materials.” — Dated 27th June, 1865, 

To cut straw, hay, clover, and other vegetable material, the patentee 
employs two sets of cutters, each arranged in the form of a cylinder, and 
working together in manner similar to toothed gearing. These cylinders he 
disposes across the end of the feeding trough or channel, which is somewhat 
similar to the like part used in chaff-cutting machines. Each cylinder of 
cutters is mounted on a shaft disposed in suitable bearings in a frame placed on 
the end of the feeding channel, and the whole is mounted on suitable frame- 
work. The two shafts are geared together by equal toothed pinions, which he 
disposes at each end of the cutters; the teeth of such pinions, in fact, support 
the cutters at each end, recesses being formed in the sides of the teeth to 
receive the ends of the knives or cutters. The blades of the knives are much 
thinner than the teeth, and being disposed in the midJle of the tooth and of 
the same pitch, donot touch each other in any way. The cutting edges, which 
may be bevelled on one or both sides, may simply sever the material by the 
interlocking action consequent on the rotation of the cylinders, or may 
touch at the bottom of the tooth, so to speak; or the cylinder forming such 
bottom may have narrow grooves to receive the cutting edges. The cut would 
then be performed across a narrow channel, instead of in the breadth between 
the cutters. He sometimes uses a hollow cylinder, on which the cutters are 
mounted, so that the cutting edge cannot bottom or touch any opposing surface , 
1777. J. W. Gray, St. Dunstan’s-hill, London, Machinery for cleaning and 

decorticating vice, &e.”—Dated 5th July, 1865. 

For the purposes of this invention the patentee employs a horizontal shaft 
with pulleys upon it for driving it faster or slower, as may be required, On 
ihe sha(t is mounted a stone, by preference of a conical form, and of a length 
about equal to twice its largest diameter. This cone, in place of being stone, 
may be made of a stone-like composition. Surrounding the stone is a cage of 
wire-work of corresponding form and geared with the shaft in such a manner 
that it also can be driven at any desired speed. The mesh of the wire-work is 
of such a size that the grain or seed under treatment is unable to escape 
through it, and the space between the cone and the casing all round can be 
adjusted by traversing the cone a short distance horizontally. The grain or 
seed is fed into the casing at one end, a worm on the shaft carrying it in at 
aregular speed ; it, by preference, comes first on the larger diameter of the cone, 
und as the cone and case revolve it gradually proceeds towards the other end, 
being rubbed by the stone or stone-like surface all the while. The smaller end 
of the casing is closed by a stationary dise with a hole in it at one side for the 
escape of the grain or seed from the casing when completely cleaned or 
decorticated, and this dise can be set so that the discharge passage may be 
either at the bottom of the casing or at the top, or at any desired elevation ; 
and by regulating the position of this passage the action of the machine on the 
grain or seed may be adjusted to any desired degree of severity. 





Class 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, dc. 

1748. W. R. LAKe, Southampton-buildings, Chancery-lane, London, * Mode of 
pressing and moulding clay, sand, or cement for making bricks, and for 
other purposes.” —A communication.—Dated \st July, 1865, 

This Invention cannot be described without reference to the drawings. 





¥ Class 6.—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, dc. 

1738. P. HU. Tiprer, Willenhall, Staffordshire, ** Manufacturing gun barrels 
and tubes of cast steel and homogeneous iron.” —Dated 30th June, 1865, 

This invention consists in manufacturing gun barrels and tubes of cast steel 
and homogeneous iron by, First, forming a short hollow cylinder by the 
process of casting, and afterwards reducing in diameter and elongating the said 
hollow cylinder by the processes of hammering and rolling. 

1750. W. E. NEWTON, C/ancery-lane, London, “ Improvements in breech- 
loading fire-arms, and wv cartridges to be used therewith.".—A communica- 
tion, ~— Dated ist July, 1860. 

This invention relates to that kind of breech-loading fire-arms known as 
necd!e guns. The hammer which drives forward the needle to ignite the 
cartridge is situate inside the lock, instead of outside, as is the case with the 






ordinary percussion hammer, this improved hammer being so arranged that it 
can be cocked or uncocked without interfering with the apparatus by means of 
which the movable breech is worked for the purpose of introducing a cartridge. 


For this purpose the hammer is mounted at the under part of the lock in a 
line with and in front of the ordinary trigger. It projects upwards a sufficient 
distance to drive forward the needle behind the cartridge, and terminates below 
in a trigycr, which is pressed forward in a contrary direction to the action of 
the onlinary trigger for the purpose of cocking the arm. The body of the 
hamm.r serves as the tumbler, and is guarded in front with nicks or bents, 
inte which the tail of the trigger takes. The rear of the tumbler part of the 
hammer is acted upon directly by the main spring, which is in contact with 
and throws it forward when released from the nose of the trigger. The breech 
which contains the needle for igniting the cartridge is hinged to the fore end of 
a lever or flap, the rear end of which, when closed, is brought down upon the 
stock of the fire-arm, and is held in that position by a spring catch. This 
lever is also connected by a link with the barrel, so that on raising the lever 
the movable breech will be drawn back and leave room for the introduction of 
a cartridge. To loa] the arm it is only necessary to release the spring catch at 
the rear end of the lever or flap, and raise its rear end, by which means its 
front end will be drawn back and with it the movable breech. The cartridge 
may then be inserted in front of this breech, and on bringing the lever or flap 
down into its place, the breech will be closed and the arm ready for firing. 
The body of the cartridge is made of paper, into which a “thimble” or cup 
made of cardboard containing the fulminate 1s inserted ; an aperture properly 
secured to prevent the admission of water to the interior of the cartridge is 
made in the back of the cardboard cup or thimble for the purpose of allowing 
the striking pin or needle to reach the fulminate, as is well understood in fire- 
arms constructed on the needle principle.—Not proceeded with, 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles of Dress, &c. 

1721. J. WEBSTER, Glasgow, * Under vests.”—Dated 28th June, 1865. 

These improved vests are formed of two plies, an inner ply of chamois 
leather, and an outer ply, which will generally be of fine flannel, but which 
may, if preferred, be of silk, alpaca, or other light material. An important 
feature of the invention consists in perforating the inner ply of chamois leather 
to modify its close character, and permit of the free escape of perspiration. The 
under vest is made to button in front like an ordinary vest, and can, conse- 
quently, be fitted more closely to the back than singlets or under shirts.—Not 
proceeded with, 

1725. W. E. NEWTON, Chancery-lane, London, ** Improved shirt front.”"—A com- 
munication.— Dated 28th June, 1865. 

This improved shirt front is divided into separate parts, and is secured to a 

neck binding, and to the body or main portion of the shirt, by sewing or other- 





duce, is indicated on a gauge plate by a pointer, the base of 

upon the inflected part of the string. In this manner the eye will observe the 

least tension upon the string, that is to say, all the tonal modifications of which 

set man The present improvements relate, firstly, to means of attach- 
the 


apparatus directly to the string of the piano; and, secondly, to means of 
applying the pointer directly to the string. The invention cannot be described 
in detail without refe to the drawing 








Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Prepardtions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1711. R. A. BROOMAN, Fleet-street, London, “ Apparatus for burning liqui 
hydrocarbons, and the employment thereof for heating purposes.” —A commu 
nication.—Dated 26th June, 1865. 

This invention consists in burning liquid hydrocarbons, such as essence of 
turpentine, petroleum, spirits of wine, and others, in the state of spray formed 
by and mixed with a blast of air. The invention also consists of apparatus 
constructed as about to be described, in which the liquid is formed into spray, 
burnt and applied for heating purposes. The apparatus consists of a vessel 
to which the liquid is supplied, the inlet orifice being kept closed by a stopper. 
On the top of this vessel a cylindrical chamber is fitted, an opening in the side 
of which is in communication by a pipe with a blast or blowing apparatus or 
reservoir of compressed air. This chamber is closed at top except to a small 
opening or pipe, through which the air,driven by the blowing apparatus, issues. 
Above this opening is the outer end of a horizontal pipe which communicates 
with another pipe leading down into the liquid. The passage or channel of 
the last-named pipe may be regulated as required by a cock or otherwise, and 
its lower end may be covered by wire or netting to prevent impurities entering 
it with the liquid. Above the cylindrical chamber, and supported by uprights 
therefrom, is a chamber in which the combustion is effected ; a space is left 
between the two chambers to allow the air to circulate freely. 

1719. W. E. NEWTON, Chancery-lane, London, “ Improvements in the prepara- 
tion of ke of quicksilver or mercury, and in the application of such 
amaigams to various preparations in the arts.”—A communication.—Dated 
28th June, 1865. 

The amalgam of quicksilver or mercury which it is proposed to use for the 
purposes of this invention is made by adding to quicksilver, or any amalgam, a 
minute quantity of one or more of the highly electro-positive metals of the 
alkalies or alkaline earths, namely, sodium, potassium, lithium, rubidium, 
cxsium, barium, st jum, calcium, i or other metal of this class. 
The quicksilver is used in any of those arts and processes in which the object 
is to amalgamate, enfilm, coat, or combine with it in any manner another 
metal or alloy, and to impart by this addition to quicksilver, or to any amalgam, 
a greatly enhanced adhesion, attraction, or affinity for other metals. 

1756. J. F. JONES, Rochester, U.S,, “* Machines for making paper board.”—Dated 
3rd July, 1865, 

The object of these improvements is to produce paper board in a continuous 
or indefinite length; and the invention consists, First, in the employment of 
a hollow wire mesh or perforated cylinder so arranged that the pulp is confined 
thereon, and so that the water expressed therefrom can easily pass through. 
Secondly, in the combination therewith of a wire mesh endless apron, between 
which and the cylinder the pulp is passed to form the web of board. Thirdly, 
in the employment of an adjustable coucher in combination with the end 
roller of the endless apron and discharge felt. Fourthly, in the employment of 
a receptacle or trough within the large cylinder to catch the expressed water 
and discharge it outward. Fifthly, in the employment of a suction box or 
boxes formed of rollers to draw the water from the web above. Sixthly, in 
the employment of a vibrating or reciprocating bar within the feed hopper for 
the purpose of properly weaving or intertwining the fibres of the pulp before it 
enters between the cylinder and apron to be pressed. 

1766. J. DALE and R. S. DALE, Manchester, “ Production of pigments suitable 

Sor printing.” —Dated 4th July, 1865. 

This invention consists in the use of precipitates obtained from quercited bark, 
fustic catechu, and other analogous substances, with metallic salts as mordaunts 
for the reception of coal tar colours for the production of pigments. 

1770. R. A, BROOMAN, Fleet-street, London, “ Method of dissolving pitch.”"—A 
communication.— Dated 4th July, 1865, 

The patentee claims dissolving pitch with water (substantially in the manner 
described) by means of naphthaline or heavy oil arising from the distillation of 
coal or other combustible. 

1774. W. S. PARFIT, Devizes, Wiltshire, ‘* Manufacture of aerated waters."—_ 
Dated 5th July, 1865. 

This invention cannot be described without reference to the drawings. 











Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

1707. W. E. NEWTON, Chancern-lane, London, “ Manufacture of hats and other 
felted goods and fabrics.” —A communication.— Dated 26th June, 1865. 

The patentee claims the use of the fibre of cane or reed in combination with 
wool or fur, or with both wool and fur, in the manufacture of felted goods, as 
described, 

1709. H. M. KENNARD, Crumlin, near Newport, “ Machinery for rivetting and 
Sor making rivets.” —Dated 27th June, 1865. 

This invention consists, under one head, in improved arrangements of that 
description of machinery for rivetting together metal plates in which both 
heads of the rivets are formed during the process of rivetting, one of which 
improved arrangements is also rendered applicable to the making of ordinary 
rivets when the machine is not employed for rivetting. In one arrangement a 
strong framing is provided with two uprights, situated such a distance apart 
that the object to be rivetted can pass between them. In these uprights there 
are arranged two sliding rams or pistons, and each carrying a die or cup for 
forming the rivet heads, so as that, when the object to be rivetted is passed 
between the two uprights (being held and guided in its motion by guide rollers), 
and a length of heated rivet iron has been inserted into the hole formed in the 


described in the specification of a former patent granted to him the I4th June, 
1865 (No. 1606).—Not proceeded with. 
1722. W. PERCIVAL, ‘Budworth, Cheshire, “‘ Table or support to be em- 
ployed in the dressing Sinishing of cheeses.” —Dated 28th June, 1865. 
This invention consists in the novel employment and use of a stationary 
table or support supplied with a rotating or movable circular top, upon which 





similar to the common sash fastening, 
consisting of two separate parts, one of which is to be affixed to the outer or 
upper part of the sash, and consisting of a lever or arm affixed or fastened to, 
by means of a rivet or other similar fastening, a metal plate, so that the said 
lever or arm may revolve or turn, and be brought upon the other separate 
which is to be affixed to the inner or lower of the sash, and which 
the fastening is a metal plate, having upon it a curved guard or stop, 
prevents the lever or arm aforesaid from going past or rising above the 
second part of the fastening, as in the ordinary sash fastening. But to pi 
the forcing back from the outside, by means of a knife or other instrument, 
said lever or arm, a spring stop is affixed to the under side of the 
part of the fastening, the stop or bevelled piece of metal passing th 
or hole beneath the guard or stop, the spring to which the stop is 
ing the lever or arm to pass over by pressing down this bevelled stop 
ing the sash, but entirely preventing its being put back again until 
and stop attached to it have been pressed back by means of a knob 
upper side of the plate, which, passing through the said plate, presses 
spring and spring stop, and allows the lever or arm to be withdrawn 
window to be opened.—Not proceeded with. 
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DeaTH OF Dr. DAUGLISH.—We regret to announce the death, 
on Sunday last, at Great Malvern, of Dr. Dauglish, whose nam 
is identified with the manufacture of aerated bread. Dr. Dauglish 





SoutH KENSINGTON MusEuM.—During the week ending 13th 
January, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
9,809. On Wednesday, Th y, and Friday, students’ da 
(admission to the public, 6d.), open from 10 a.m. till 4 p.m. 1,282. 
Total 11,071. From the opening of the museum, 5,757,584. 

PROTECTING Maps.—Messrs. Wallace and Co., publishers, 
Charles-street, Westminster, have just brought out a neat little 
device for protecting maps, invented by Mr. Gwyn, of George- 
street.» It consists simply of two cylindrical pasteboard caps 
about 6in. long, which, placed on the ends of a roll of maps or 
drawings, exclude dust and prevent the roll uncoiling. The 
caps are made of various diameters and lengths, and appear to 
answer their purpose admirably. 

H.M.S. PENELOPE.—The first of the armour-plates manufactured 
for the double-screw frigate Penelope was tested in the proof- 
room of the Thundercr on Friday, in Porchester Creek, near 
Portsmouth. The plate was Gin. in thickness, and was supplied 
from the rolling mills of C. Cammell and Co., Sheffield. The 
Penelope is a vessel of 1,758 tons, will carry ten 124 ton guns in a 
central battery, and will be fitted with engines of the collective 
nominal power of 600-horses, driving two independently working 
screws. She is building at Pembroke, from the designs of Mr. 
E. J. Reed, chief constructor of the navy. The adoption of the 
double-screw principle in her Majesty’s navy, and its application to 
ships of postal co tonnage, such as the Penelope, is a measure 
of great importance in its relation to the arguments for and against 
revolving turrets. 

THE NORTH ATLANTIC TELEGRAPH.—The North Atlantic Tele- 
graph project has been again revived, and if the projectors can 
accomplish their purpose, a line of telegraph will be carried from 
Scotland to Denmark and Norway. thence to Iceland, Greenland 
and Labrador, where it would meet with extensions of the lines 
already established in North America. The new company have 
purchased the concessions granted to Col. Shaffner, and other 
persons, a few years ago, and are taking active measures towards 
procuring the best kind of under-sea cable, and the quickest 
method of transmitting signals. With two independent cables 
stretching across to Denmark and Norway, there would be an 
important advantage in the case of disturbances in Germany; for 
through them communications could still be maintained with the 
north of Europe. And by connecting with the Russian wires 
messages might be sent to China. We hear that in Greenland and 
Labrador the Moravian mission settlements will be made use of as 
telegraph stations.—A thenccum. 

ALARMING EXPLOSION AT A BuLast Furnace.—On Tuesday 
mort.ing an explosion occurred at the Teeside Ironworks and Blast 
Furnaces, at Middlesborough, the es of Messrs. Gilkes and 
Co. The explosion took place at a time when nearly the whole of 
the large number of men employed were absent, and but for this 
fortunate circumstance a large loss of life must have been involved. 
The explosion was caused by some gas from the furnaces getting 
mixed with the air, which is conveyed through large pipes made 
of thick boiler-plate, and the immediate ion of the accident 
was the breaking of the water pipe, which necessitated a temporary 
stoppage. The temporary stoppage was immediately followed by 
the explosion, the violence of which may be inferred from the 
fact that the massive plates of the air pipes have been rent asunder, 
crumpled up like paper, and the fragments strewn over the works 
many yards from their original position. The large blast engine, 
of 500-horse power—one of the most powerful in the north of 
England, having cylinders nine feet in diameter—has been con- 
siderably shaken and damaged. 

THe TELEGRAPH IN NoRWAY.—The Norwegian Parliament have 
just voted a considerable sum for laying down electric telegraphs 
in the far north of the kingdom. The Fins, it was stated, had 
been latterly in the habit of crossing the border with large herds 
of reindeer, and seeking fresh pastures on Norwegian soil. The 








object to receive it, both pistons or rams with the dies are caused to advance, 
and by acting simultaneously upon each end of the rivet iron are made to 
form both heads of the rivet at once. The required motion for this purpose is 
imparted to the pistons or rams by means of two double-ended levers, the ends 


Norwegian farmers had greatly suffered under these inroads, and, 
being but few and far between in these outlying regions, found it 
impossible to offer any adequate resistance to the unruly foreigners 





of each of which are connected respectively either directly or by links to the 
extremities of the rams and to the extremities of a toggle joint. The elbow | 
of the toggle joint is connected hy means of links to a double-ended lever, of | 
which the long arm is connected to and receives motion from an eccentric or | 
crank upon a revolving shaft receiving the requisite rotary motion from the | 
driving shaft through suitable speed-reducing gearing. The fulcrum of the last | 
mentioned lever is carried by the short arm of another double-ended lever, the | 
long arm of which is weighted to an extent corresponding with the pressure to | 
be exerted by the rams, whereby the pressure of the rams is rendered of a | 
yielding nature, so as to allow for the difference in thickness of the objects to | 
be rivetted. This machine may also be employed for forming ordinary rivets | 
instead of for rivetting. | 

1715. W. Brooks, Bristol, “* Heating chisels, knives, plane irons, gouges, augers, 
steels, shears, scythes, and saws,”— Dated 27th June, 1865, 

For the purposes of this invention the chisels, knives, plane irons, gouges, 
augers, steels, shears, scythes, and saws to be heated, are placed in a highly 
heated tubular or hollow chamber, heated externally,in place of the above 
mentioned articles being heated by a direct contact with a fire, as is usually 
the case. Itis desirable that the hollow tubular chamber should not greatly 
exceed the dimensions of the chisels or other articles to be heated therein, and 
although it is not essential, it is also preferred that there should be several 
tubular chambers formed in the same block or mass, which is, by preference, 
of cast iron coated, externally with tire-clay. These tubular chambers are set 
over a fire or furnace, and are heated thereby as evenly from end to end as 
may be, so that the chisels or other articles introduced therein may be uniformly 
heated from end to end. These tubular or hollow chambers are usually closed 
at their back ends and open in front.—Not proceeded with : 

1716. H. G. FAIRBURN, St. Luke's, London, “Combining and forming small 
coal or coal dust into lumps, blocks, or otherwise, to be employed for the 
purposes of fuel.””— Dated 2th June, 1865, 

This invention consists in subjecting the said coal to the action and heat of 

surcharged or superheated steam under pressure, within moulds or dies for the 

purpose cf solidifying the same, the said heat of the surcharged steam being 
employed for softening the bituminous particles of coal, causing them to cohere, 
in lieu of taror other foreign adherent matters, at the same time without 





wise. The ends of the neck binding are held together about the neck by a button 
attached to one end of the collar, and inserted in or put through a button-hole 


disturbing or d posing the carb properties thereof. The inventor 
employs for moulding the same into blocks, masses, or otherwise, the machinery 





who appeared in swarms, trespassed upon their fields, and made 
use of brute force when remonstrated with. It was, therefore, to 
be apprehended that a region the acquisition of which had been 
more than once aspired to by Russia might be ultimately relin- 
quished by its present occupants, and practically pass into the 
possession of Russian subjects. The Norwegian Government did 
not like to see the turn affairs were taking, and, if assisted by 
telegraphic communication, might succeed in protecting the settlers 
more effectually than hitherto. So the telegraphs were resolved 
upon. 

TRADE IN FRANCE. --The favourable accounts received last week 
from the iron-producing districts are repeated. The ironmasters 
of the Moselle have as many orders on hand as during the most 
prosperous season. Iron of the first class is quoted at 230f., with 
a reduction of 10f. on inferior quality. It is said that one house 
has declined to accept an order to supply 6,000 tons cf rui's at 
185f., the ironmaster demanding 190f. The proprietors of tieio. « 
works at St. Dizier complain of the difficulty of procuring coal, 
which impedes their operation. The Moniteur des Intéréts 
Matériels states that the proprietor of one of the principal 
foundries in the Pas de Calais is at present delivering a large 
quantity of cast metal to English houses, and that he has lately 
concluded a contract for delivering a considerable quantity of cast 
metal in the British colonies. Another French house is said to 
have failed in obtaining a contract for supplying the city of Leeds 
with water pipes by being underbid by an English house in the 
small sum of £4. The amount of the contract was £13,600. 
There has been a considerable amount of business transacted in 
other metals within the last week. Copper is much demanded at 
an improved price, and likewise zinc. There is no change in the 
price of lead and tin. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, 
OTHER DISTRICTS. 

(From our own C 2 

NortH STAFFORDSHIRE: Firm Attitude of Employers—SovuTa 
STAFFORDSHIRE: Want of Employment in Some Instances— 
MonETARY AFFAIRS: Wervousness—AMERICAN TRADE: Sound 
Financial Condition: Encouraging Orders—Pic TRADE: Sale : 
at Higher Rates—Coa.: Actwe at Low Rates—HARDWARES : 
Continued Activity: Localities Specified—REDUCTION IN COPPER 
AND Brass. . 

‘THERE is reason to hope that the puddlers in North Staffordshire 

are being better advised than to attempt to force on a struggle 

with their masters at this period of the year. The firm attitude 
of their employers may have something to do with the determina- 
io to which they would seem to have come; for it is the resolve 

o: the masters that should any attempt to get higher wages be 

made now it shall be resisted; and a resistance on the part of 

the North Staffordshire masters means their success, as was 
demonstrated in the last severe struggle. The action of the 
colliers at the Lennox Colliery, Tunstall, adverted to below, is 
supposed to be connected with the future action of certain of the 
men in the ironworks, and their success was ten days ago looked 
upon by the latter as more probable than it now seems. The 

South Staffordshire masters, while they find their men very 

crotchety, do not believe that they think of pursuing so im litic 

a course as demanding more wages while the trade is unable to 

advance upon existing rates for finished iron, and while the money 

they have to pay for pig iron is so much higher than it was when 
the present es respectively of wages and prices were fixed. 

Of the gradual rise of pig iron we have again and again written; 

and this week we give be ow quotations which are more than here- 

tofore demonstrative of the recent advances. Under these 
tircumstances, any movement which would tend to decrease the 
ability of the masters here to compete with those in other districts 
could not but be attended with non So soon as the trade 
will justify a rise in the price of finished iron, that rise will be 
declared, and men’s wages put up in the customary proportion. 

‘Till that time arrives masters believe that the men in South 

Staffordshire are wise enough to leave well alone ; and they hope, 

for the sake of the men themselves, that the operatives in North 

Staffordshire will be equally prudent. 

We know of instances in South Staffordshire in which first-class 
firms are unable to afford all the employment that their millmen, 
in ;particular, would be glad to get; and the same remark applies 
to certain manufacturers who are large consumers of iron. The 
masters, however, hope that, as the season advances, there will be 
more employment. —Nor has the condition of the trade in North 
Staffordshire improved in the week; and it will be remembered 
that last week it was not so brisk as before Christmas. This state 
of things will not improve rapidly unless the price of money 
becomes considerably lower and the nervousness which is now 
felt by many persons about the financial condition of America is 
at once removed. Further, just now there is an uncomfortable 
feeling in certain quarters in this district as to the probable result 
of the recent heavy failure in the contracting trade in London. 
But there is a more serious difficulty threatening, and that is, the 
probable advance in the tariff duties on iron imported into the 
States. Such a result of the efforts that have lately been made 
by the Protectionists in that country is stated in the advices 
received by the last mail, and more than heretofore likely. 

It should, however, be stated that those who do most business 
with the Northern States in this district express their fullest con- 
fidence in their American customers. Remittances came to hand 
by the last mail with the usual punctuality; and it is not expected 
that any alteration in this state of things will take place. 

The failure spoken of has affected this district to only the 
slightest extent; and it should not be feared that consequences yet 
to be developed will be otherwise felt here. 

As the season advances orders continue to be received for 
finished iron, but only slowly. The States do not slacken their 
hand to any considerable extent. Sheets and hoops are demanded 
in encouraging quantities; and for Canada plates and tinplates 
many more orders could be booked than it is possible to accept. 

Pigs were not sold in Birmingham or Wolverhampton to any 
considerable extent, but there was one transaction in the last- 
named town which should not pass unrecorded. Six hundred tons 
that were bought upon — some time ago at £3 2s. 6d. a 
ton cash, were on that day re-sold to the makers at £3 12s. 6d., 
three months’ bill. This is tolerably indicative of the progress 
which the prices of pigs have made in the past twelve months. 
This iron will probably be again sold, for immediate delivery, at 
£4 2s. 6d.—an advance of £1 a ton upon the price at which it first 
changed hands. Certain foreign pigs are selling at prices which, 
as compared even with the previous transactions, are 8s. 3d. a ton 
advance. Whitwell’s ‘‘ North of England Grey Forge ” are selling 
at 72s., whilst some months ago the price was 62s.; and Pell’s 
‘* Heyford” which atthe railway were 62s. then, are now 70s. and 
72s. Gibbons’ (Smithfields’) smelters are now £3 5s. and £3 6s, 3d. 
—an advance upon quotations a few months ago of 6s. 3d. ; and 
the same makers’ forge are £3 2s. 6d., an advance of 5s. It is true 
that all the sales which have been made by the firms referred to, 
and which will keep them employed probably for the ensuing three 
months, have not a made at these advanced rates; but, taking 
Gibbons’ quotations as an example, that firm are realising an 
advance upon their smelters of from 3s. 9d. to 4s. as compared with 
the prices of last quarter, and for their forge pigs they are obtain- 
ing a rise, equal to all the orders they have booked, of 2s. 6d. a ton. 

Coal sells well, but not at advanced rates. For very large 
quantities prices even as low as 6s. 6d. are being accepted for a 
class to be used in the manufacture of finished iron, At the same 
time, 7s. is being obtained by colliery proprietors who are nearer 
to the works. These, however, must be regarded as the minimum 
rates. Higher prices are ,being required by those men who are 
fortunate enough to ss colliery property yielding coal of a 
valuable description in the older districts. The point at which 
the cheaper coal is obtained is chiefly the nearer portion of the 
Willenhall district. This coal cannot, however, be used in the 
manufacture of pig iron, as a rule. For fuel necessary in the 
production of pigs a superior quality is required, for which con- 
siderably more money has to be paid. In North Staffordshire the 
strike at Mr. Williams’ colliery continues, contrary to the expec- 
tation we expressed last week, the men not being satisfied with 
the advance of threepence a ton, but requiring sixpence. This 
the masters are determined not to concede. 

The hardware trades continue in much the same condition as 
last reported. In Birmingham the manufacturers are most of 
them busy, the demand for edge-tools, hollow-ware, and the other 
productions peculiar to the town remaining good, both on account 
of the export and also the home trade. The difficulty in the 
military gun trade still exists; but the principal makers have been 
to some extent successful in obtaining. fresh workmen. In 
Wolverhampton activity rules at the establishments of the tin- 
plate workers and the japanners; and the reduction of £5 in the 
price of copper on Monday, and the consequent fall of a farthing a 
pound in the rates for brass sheets, wire, and tubing, has had the 
effect of improving business at the brass foundries. The makers 
of those goods which we generally class under the head of ‘‘ miscel- 
laneous ” are, upon the whole, moderately well engaged, while the 
lock and safe makers are working full time. At Bilston and 
Willenhall no material change has taken place during the week; 
and at Darlaston, Wednesbury, and Dudley the works are in full 
operation. In other parts of the district there is little or no waste 
labour. Some surprise is manifested at the exceedingly large 
demand we are experiencing from America, and on some hands it is 
thought likely that such a state of affairs will ultimately result in 
a panic! Such a termination, however, is not in the remotest 
degeee probable; indeed, some people appear to think that the very 
thought should be ridiculed, 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 
THE Iron Trane: The tye Reagent 8: Order Books well | 
Filled: The Warning of the es as regards the American 
Trade: Advance of Prices in France—TueE Pic Iron TRADE 
—Tin Piates: Upward Tendency of Quotations—STEAM AND 
House Coa, TrapEs—TxHE TREFOREST TIN PLATE WorKS: 
Negotiations for a Sale—GerTHIN COLLIERY EXPLosion : A Digest 
of the Evidence at the Ii t: Verdict of Manslaughter—TuE 
MIDLAND AND GREAT WESTERN JUNCTION Bripck ScHEME: 
Railway Bilis Withdrawn. 


THE rly ay ays are now over and the general opinion 
evinced at them go to show the correctness of the state of trade in 
Wales, and the anticipations it, as contained in the 
several reports which have appeared in THE ENGINEER. Although 
it is understood that the present list prices are to be accepted as a 
guide to future operations, there can be no doubt but that some 
makers anticipate an advance upon them. The trade is already 
terised by increased vitality, and Welsh makers are able to 
“hold their own” in the brisk competition now going on; most of 
them have their order books well filled, and specifications are 
delivered more quickly than of late. Notwithstanding the warning 
of the Times as to the financial affairs of America, contracts from 
the markets of the States are coming in more freely. Certainly 
the “‘ warning” was a means of inducing a cautious feeling, but the 
uantity of iron shipped on speculative account has been but small 
rom Wales ; indeed. the greater part of it was sent to meet the 
immediate requirements of buyers. With respect to the matter 
of increased imports duties, some persons consider it to be merely 
‘*tall talk” on the part of those who are interested in the mono- 
poly of the iron trade of that ong and, inasmuch as the 
Jnited States are great consumers, t 4 will be compelled to 
obtain supplies from this country. Therefore there is every pros- 
pect of an increased demand, especially as the general internal 
affairs of that country are going on progressively. One or two 
orders have been received from the French market in consequence 
of the ironmasters there advancing prices. The other Continental 
markets are taking considerable quantities of iron. As regards 
the East, the extension of railways, and the doubling of existing 
lines, cannot fail to send some contracts to South Wales. Pig iron 
rules firm; the trade is in a healthy state, and much activity is 
displayed in executing contracts. 

In the tin-plate trade there is no change to note. It is charac- 
terised by much vitality, and the upward tendency in quotations 
is still manifested. 

The steam coal collieries of the district are fully employed, and 
business is going on briskly. During the continuance of the late 
westerly gales the shipments at the ports were much retarded, 
but for the past few days extra efforts have been made to clear out 
cargoes. The demand from the foreign markets is satisfactory. 
Metropolitan buyers are taking large quantities, and a good busi- 
ness is being done with Birkenhead. Orders for house coal are 
coming in more freely, and in consequence of the changeable cha- 
racter of the weather the consumption is not quite equal to anti- 
cipations. 

Negotiations are in progress for the purchase of the Treforest 
Tin Plate Works by a limited liability company, and there is every 
probability of their being brought to a successful issue. The 
establishment is one of the most complete in the Principality for 
the manufacture of tin plates, and if carried on with spirit will, no 
doubt, prove highly remunerative. 

After an investigation, the coroner’s inquiryinto the deaths of the 
thirty-five unfortunate men who lost their lives by the explosion 
at No. 2 Gethin pit, on the 21st of December last, was brought to 
a conclusion on Saturday evening, when the jury returned the 
following verdict :—‘*‘ We find that Vavaseur Rees came to his 
death by an explosion of gas in his stall, but we cannot say how or 
by whom the gas was ignited. And we find John Moody and 
William Davies guilty of culpable neglect in not removing the 
men and clearing the gas.” During the inquiry a great many 
witnesses were examined, and from their evidence it appeared that 
a change was made in the mode of ventilating the pit in October 
last, but on the following day, when the underviewer and over- 
man went down they found such a quantity of gas had accumu- 
lated that they changed the ventilation back to the old system. 
Subsequently a new shaft was sunk from the 4ft. seam to the 9ft., 
and aes alterations effected. On Saturday, the 16th of Decem- 
ber, a change in the ventilation was made, similar to the one in the 
previous October, and, as one of the witnesses said, he felt the 
change all of a sudden. On the following day gas was discovered 
in three stalls in Joseph Rees’ headings, namely, Vavaseur Rees’, 
the one adjoining (Thomas Price’s), and the one belowthem. This 
state of things was reported to Mr. Moody, the viewer, and to 
Mr. Wm. Davies, the under-viewer, by Daniel Beddoe, who acted 
as overman, in consequence of Rees Price, the overman, being ill. 
In fact, there was so much gas in Vavaseur Rees’ stall that Beddoe 
said he was afraid to go into it. Davies and Moody gave direc- 
tions to Beddoe to have the gas cleared out on the Sunday 
night, but he did not do so. Davies went down the pit on 
the Monday and Tuesday, and found the gas still there; and 
Tuesday evening, when he inquired for Beddoe, he ascertained 
that that official had left to go to Cyfarthfa on business, 
and he went home. When asked why he did not proceed to Mr. 
Moody and inform him that the gas had not been removed, he 
stated that it was six o’clock, and if he had gone to Moody’s house 
he should have had to walk six miles there and back. During 
this time, and even on the morning of the explosion, the men were 
allowed to fire shots under the superintendence of a person 
specially appointed for that purpose. It also transpired that the 
colliers were allowed to purchase their own safety lamps; but the 
haulers, boys and others were supplied by the proprietor with 
clanny lamps, but the tops and bottoms had so got mixed that 
many of them had different numbers. One of the general rules 
prohibited the men taking down fos or matches with them, yet 
there was a station set apart—‘“‘ the lamp room,” not far from the 
bottom of the shaft—-wherein they could smoke. There was not the 
slightest doubt but that the explosion took place in Vavaseur Rees’ 
stall, but how or by whom caused it could not be shown, although it 
was suggested that as the lamp of Beddoe was found in that stall, 
he had handed it to the man who was with him to go in and tap 
the stupping, when in reper | the lamp about the gas was fired, 
Mr. Lionel Brough in his evidence said, ‘‘ I believe the gas could 
soon have been got out of the thirling between Vavaseur Rees’ 
stall and that of Thomas Price’s, but whether it was easy or not 
to dislodge it from there, or whether even it was necessary to head 
down from the middle level, they should certainly in either, or 
every, or any case, have kept the colliers out until the gas was 
entirely removed from both the stalls, whatever might have been 
the length of time required for the performance of the operation. 
To continue a dangerous accumulation of fire-damp for days 
together was to imperil the lives of the work-people.” Mr. Thomas 
E. Wales, the Government inspector of mines for the South Wales 
district, in the course of his evidence endorsed this opinion. 
Moody and Davies were admitted to bail, themselves in each, 
and two sureties in £20, to take their trial at the Glamorgan March 
Assizes for manslaughter. 


To the surprise of many the Great Western and Midland Junc- 
tion Railway bill has been withdrawn, and thus there will be 
another year’s delay in providing more direct railway communica- 
tion between the iron and coal districts of South Wales and the 
ae markets. Engineers deputed by the Great Western 
and Midland Companies visited Sydney last week in order to report 
on the scheme, and it ——- that an understanding was arrived 








at as to how it would be best to carry out the project. Both Mr. 
Liddell’s and Mr, Ward’s plans were partially adopted, but it is 
only right to add that the modifications proposed were of such a | 
character that it would be doubtful whether standing orders could | 


en on aren pant pastbacumoct Ste withdrawal 
of the as it appears erences have sprung u 
between the two companies, and it is not at all im: robable that 
the n tions for a more i policy are virtually at an 
end. energetic attempt is likely to be shortly 
start with the two Severn bridges authorised last year, but it is 
clear that unless the promoters ay eye by the Great 
Western and Midland it will be a it task to obtain the 
uisite funds from the ~ 
Abeaporvany sod Rughen; Benger ant Clashes dioeesy Moth cod 
venny an 3 ran anberi t; Mold and 
Denbigh, and Wrexham, Mold, and Connah’s Quay; Midland and 
Great Western Junction; Neath Junction; Port of ‘Hol ; 
Pontypool, Caerleon, and Newport Extension ; Swansea and Briton 
Ferry Junction, 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


THe Giascow Pic Iron Market—De.ay or THE CrorrmEaD 
AND KILMARNOCK ExTENSION RaILwAY—LAUNCH BY MEssRs. 
THOMAS WINGATE AND Oo., WHITEINCH—RETURN OF THE 
TRAFFIC ON THE GREENOCK HARBOUR RAILWAY FOR THE Past 
MonTH—INCREASED TRADE OF THE LEITH Docks — BorLeR 
EXPLOSION IN GLASGOW—DISCONTENT AMONG THE MINERS— 
THE AYRSHIRE MINERS ON STRIKE—STEAMBOAT SALES—MEET- 
ING OF THE ASSOCIATION OF ASSISTANT ENGINEERS IN GLAS- 
GOW—LAUNCH OF THE CITY OF SERINGAPATAM—SHIPMENTS OF 
CoaL AND IRON FROM GREENOCK DURING THE Past WEeek— 
WEEKLY WAGES—SMOKE-BURNING APPARATUS AS APPLIED TO 
THE FURNACES OF THE NortH British Rupper Company, 
EDINBURGH. 


THE Glasgow pig iron market still continues rising. In our report 
last week the closing quotations were—No. 1, G.M.B., 65s. 3d., 
No. 3, 64s. 6d., while now we have to report for No. 1, G.M.B., 
68s. Gd., and No. 3, 67s. 6d.; while Middlesbro’ warrants are selling 
at 59s. cash. It will be seen from the foregoing statement that 
the price has advanced fully 3s. per ton in one week, which must 
have proved a good thing for speculators and large holders, 

Last week at a meeting held by the directors of the Crofthead 
and Kilmarnock Extension Railway, in Glasgow, it was agreed, on 
the solicitation of the directors of the Caledonian Railway Com- 
pany, to delay for a year consideration of the offers of contractors 

or the works, 

On Saturday last there was launched from the building yard of 
Messrs. Thomas Wingate and Co., shipbuilders, Whiteinch, near 
Glasgow, a very handsome paddle steamer named the Murray, of 
313 tons builders’ measurement. Her engines, which are made 
and will be fitted on board by the builders, are 60-horse power, 
and have oscillating cylinders. She has been built to the order of 
Captain Murray for the Australian coasting and river trade. She 
is brig-rigged, and will sail out undercanvas. 

The following is a return of the traffic on the Greenock Harbour 
Railway for the past month:—To the quay—coals, 9,499 tons 
17 ewt.; pig iron, 300 tons; bricks, 90 tons 13 ewt.; pipes, 3 tons 
10 cwt. From the quay—rails, 1,049 tons 15 cwt.; molasses, 710 
tons 5 ewt.; jute, 1,523 tons 10 cwt.; timber, 197 tons 15 ewt.; 
granite, 15 tons. Miscellaneous goods to the quay, 355 tons 3 ewt. 
Total, 13,805 tons 8 cwt. 

The increased trade, and consequent prosperity, of the Leith 
Docks is exemplified by the shipping returns for the month of 
November, laid on the table at a meeting of the Leith Dock 
Commission held last week, from which paper it appears that the 
total arrivals at the port during November, 1865, were 548 vessels, 
with a tonnage of 71,219 tons, and the port dues collected amount 
to £4,530 19s, 2d., showing an increase, as compared with the 
corresponding month of last year, of £773 1s. 10d. 

Another dreadful boiler explosion has just occurred in the west 
of Scotland, —— three persons have been killed and four 
seriously injured. he explosion took place on Friday morning 
last about ten minutes after six a.m., in the premises of Messrs. 
Robert Stewart and Company, cotton spinners, Abercrombie - 
street, Glasgow. The exploded boiler has been working for about 
eleven years, driving a 30-horse high pressure engine at a usual 
working pressure of from 30 1b. to 351b. upon the square inch; it 
was 22ft. long by 7ft. diameter, and fitted with two internal flues. 
It appears to have burst about 8ft. from the back end, but whether 
from want of water or some other cause, is likely for ever to remain 
a mystery, as the engineman who might have been able to throw 
some light upon the matter is now no more. 

The miners in the west of Scotland are again agitating for more 
wages and shorter hours. They have got large posters up calling a 
monster meeting to be held in the City Hall, Glasgow, with very 
exaggerated statements as to the price of iron, their remuneration, 
and the hours they labour; the meeting is to be addressed by 
delegates from the mining districts in land, but we suppose 
they are afraid that their imaginary wrongs and the eloquence of 
their English brethren will not be sufficient to fill the Hall, as they 
also promise that various airs are to be played on the grand organ 
during the evening. Verily their wrongs are more imaginary than 
real, when it requires the aid of music to induce them to come out 
to discuss them. 

For some time past there has also existed considerable dissatis- 
faction amongst the Ayrshire miners of the Stevenston collieries, 
belonging to Messrs. Merry and Cunninghame, at the rate of wages 
they have paid—only 4s. 6d. per day, while in the county of 
Lanark the rate is 5s. The men of the Stevenston works, at the 
time of the New Year’s holidays, made a demand for the sixpence 
in advance; this being refused, they moved about the works till 
Tuesday, when they all removed their tools. Ata great meeting 
held afterwards it was agreed that they should not return to their 
work till the demand was conceded. On Monday last the men of 
the Doura colliery also struck work, and removed all their tools, 
and now many of the men have already left the Sterenston works 
to find employment in other places. 

The steamers Kyles and Bute, employed last summer on the 
Wemyss Bay route, having been sold to the Thames Saloon Steam- 
boat Company, Limited, the Kyles came down the river last week, 
and proceeded direct to London. It is stated that the steamboat 
Nelson has been purchased by a limited liability company, which 
is about to establish a ferry traffic betwixt Greenock and Helens- 
—— The steamer Victory, employed on the Wemyss Bay and 
Rothesay station, has been withdrawn for repair, the Jastle 
having m chartered to occupy her place. Captain Stewart is 
stated to be getting two handsome river steamers built for the 
Rothesay trade, in place of the Victory sold, and the Alma, which 
is to be broken up. 

The usual monthly meeting of the Association of Assistant 
Engineers in Glasgow was held in the Religious Institution rooms, 
Glasgow, on ae Mr. C. Smith, ident, in the chair. 
The minutes of the last meeting having Gen Mr. J. Kauf- 
mann, M.A., A.E.G., read a paper on “ Aerial scursion,” 
which was exceedingly well illustrated by drawings and models of 
various flying machines, along with a Montgolfier balloon, shown 
in operation. The writer (Mr. Kaufmann) gave a cursory review 
of the origin and history of flying machines, and went on to dis- 
cuss the various merits of more modern improvements, combining 
some original methods of his own about to be put in practice. A 
lively discussion followed the paper, and the meeting terminated 
with a vote of thanks to Mr. Kaufmann for his excellent paper. 
From what we have been able to learn of Mr. s 
spirituel invention, we are afraid he has got a great deal to learn 
and to do before he can raise his machine fom ull earth, to say 
nothing of its utility and practical usefulness. 

On Tuesday there was launched from the building yard of 
Messrs. Barclay, Curle, and Covey, a fine iron sailing ship of 
1,200 tons register. She is owned by Messrs. George Smith and 
Sons, Glasgow, and will form one of their East India packets, 
She was, in the usual manner, named the ‘City of Seringapatam,” 
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mittee has been arrangements for a 

blic meeting. Te cqqunies for the consumption of A 4 de. 
| sg applied to the furnaces of the North British Rubber Works 
by a Huddersfield firm. The apparatus is easily managed; it 
consists of two sets of doors; the outer or closed r is in two 
halves, and opens from the centre; the inner door, which works on 
the same hinge, is perforated with hexagon-shaped holes, and is 
meant to break up the volume of air going into the furnace into a 
sort of blast. This blast is counteracted upon by an opening for 
air underneath the furnace dyke, the door of which is regulated 
by a check rod. When the fire is charged with coal the outer 
door and the one under the fore dyke is left open, while the inner 
door is kept shut until the coals are well kindled, when the outer 
and under doors are closed, and the furnace goes on burning as if 
no apparatus were there. A pipe about one inch diameter, and 
perforated with holes, passes along the front of the ash pit, from 
which small jets of steam spread along the under part of the 
furnace bars, supposed to generate air and keep the bars from 
overheating. The introduction of the apparatus causes little or 
no alteration in the ordinary furnace, except the taking away of 
the usual doors and the putting in others of the construction 
described. This apparatus, as applied to the fire openings of one 
great furnace at the Rubber Works, proves its efficiency in burning 
the smoke ; though, as in all cases, the efficiency depends on the 
— being worked properly by the person in charge of the 
‘urnaces, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

Liverroon: The Yamuna (s.): Trade of the Port: Mersey Docks 
and Harbour Board—‘*JoHN CrossLEY AND Sons, Limitep ”— 
Norta-Eastern District: Gateshead and South Shields Rail- 
way: The Coal Trade of the Tyne: River Wear Commission: 
Proposed Line of Steamers between Sunderland and the Continent : 
River Tyne Improvement Fund; Proposed Iron and Composite 
Shipbuilding Company: Trade of Sunderland: Trade of the 
Hartlepools: Trade of the Cleveland District—StaTE OF TRADE: 
Sheffield, South Yorkshire, Leeds, d:c.—THE WATER SUPPLY OF 
THE West Ripinc—GrimsBy Docks—HuMmBER IRoNWORKS 
AND SHIPBUILDING Company, LimiTED—HvuLt New Town 
HALL—West YORKSHIRE RAILWAY—THE CLEVELAND Fvr- 
NACES, 

ComMMENCING with Liverpool, we may observe that the Yamuna, a 

screw steamer of 1,300 tons, built by Messrs. Royden and Son, of 

Liverpool, for Messrs. Reynolds, Mann, and Co., went on her trial 

trip on Friday, and accomplished from 11 to 114 knots an hour. 

The value of British and Irish manufactures exported from Liver- 

pool in 1864 was £71,790,768, and they were conveyed in 4,534 

ships. In 1865 the exports amounted to £73,148,065, conveyed in 

4,253 ships. This shows an increase in exports of £1,357,297, and 

a decrease in ships of 281 in 1865 compared with 1864. At the last 

sitting of the Mersey Docksand Harbour Board, Mr. Forwood moved 

—“Thatit is the imperative duty of the board to considerin what way 

the urgent and increasing demands for further dock accommodation 

can be most promptly and efficiently supplied; that the approaching 
opening of the deep water entrances to Birkenhead point to the 
necessity of a full and searching inquiry into the capabilities of 
the docks there to meet these demands, to include an investigation 
as to whether any and what further warehouse or shed accommo- 
dation or works should be provided, whether the railway facilities 
are adequate, and what means of transit across the 1iver should 
be recommended; that a special committee of the board be now 
appointed to consider the subject and report to the board.” He 
supported the motion at considerable length. He urged that the 
board had really no decisive policy regarding the Birkenhead 
estate; and, in the present state of the trade of the port, it was 
most important to know how and for what trades the Birkenhead 
docks could be best utilised. The chairman suggested that Mr. 

Forwood shoul¢. make his motion a reference to the committee on 

new works, river approaches, &c. Mr. Forwood accepted the 

suggestion; but the motion, even in its altered shape, was-not 
seconded, and it therefore fell to the ground. 

The first balance sheet of ‘‘ John Crossley and Sons, Limited,” 
a concern, which as will be remembered, was converted into a 
joint-stock company with the express object of allowing the 
managers, overlookers, and other persons employed in the concern 
to take shares, and thus have an interest in its prosperity, has just 
been issued to the shareholders ; and the following are its principal 
features :—Capital paid up, £1,092,390; balance of profit from 10th 
September, 1864, to 2nd December, 1865, £228,553; proposed 
dividend, £201,119, being,at the rate of 15 per cent. per annum, 
besides a share of profit belonging to the old firm up to the Ist 
June, 1865, and a reserve fund of £11,284. 

To turn to the North Eastern district, we may note that 
engineers are making the preliminary survey for staking out the 
new shore line of railway between Gateshead and South Shields, 
by way of Hebburn, Jarrow, and the Tyne Docks, but the progress 
ob operations for opening out a direct line between South Shields 

and Sunderland has been hindered by some misunderstanding 

which has arisen between the North-Eastern Railway Company 
and the Dean and Chapter of Durham.; The demand for manu- 
facturing coals is greater than ever on the Tyne, and manufac- 
turing operations are to a degree hampered thereby. The works 
for pumping drowned-out coal-pits at Wallsend, Willington, Heb- 
burn, and other places are only progressing slowly, and it will be 
some time before the pumping apparatus will be got under way. 
An adjourned meeting of the River Wear Commission has been 
held to consider the Works Committee’s report as to whether new 
ballast hoppers to be ordered should be constructed of wood or 
iron. The committee had reconsidered the matter, and now 
recommended that the tender of Messrs. Diff, Mounsey, and Co., 
for the construction of one iron “ty 4 for £1,835, and that of 

Messrs. Robert Thompson and Co., for the construction of one 

wood hopper for: £1,196, be accepted. This was agreed to. A 

meeting has been held at Sunderland to consider the expediency 

of establishing a line of steamers between that port and the Con- 
tinent. The Mayor (Mr. T. E, Gourley) presided. Resolutions were 
approving of the scheme, and a committee was appointed. 

A subscription list was handed round, and a considerable amount 

subscribed, the Mayor and Alderman Candlish each offering to take 

shares to the amount of £2,000. The ordinary revenue of the 

Tyne Improvement Fund in 1864 was £49,678, while in 1865 it was 

£54,596, showing an increase of £4,917 last year over the year 

before. This was on the ordinary revenue, but in addition there 

‘was an increase in 1865 over 1864 on the ferry tolls of £611, making 

in all a total increase of revenue of £5,528. That this is not an 

exceptional increase is seen from the fact that in 1863 the increase 
was £3,000, in 1864 it was £3,500, and in 1865 it has been £5,528. 

The moorings fund last year showed an increase of £500; the piers 

fund, of £1,612; and the Northumberland dock, of £900. An iron 

and wood composite shipbuilding company (limited) is in course of 
formation in Tyneside; the proposed capital is £100,000. The 
amount of coal shipped at Sunderland during 1865 by the Earl of 

Durham alone exceeded by 69,000 tons that of his lordship’s vend 

for the year 1864, Shipbuilding is dull on the Wear, and some 

aa a of shipwrights are out of employment, With the excep- 





tion of the latter, mechanics generally have plenty of work. The 
amount of customs duties received at Sunderland in 1865 amounted 
to £93,961, being an increase of £947 over 1864, i the 
great reduction in tea and other duties. At the Hartlepools iron 
shipbuilding continues active, one or two fresh orders having been 
lately received. In the Victoria dock there are six large iron 
screw steamers being fitted up by Messrs. Denton. 
Duck, and Co. The iron ship-yard of Messrs. Irvine, Currie, and 
Co., to which a large graving dock is = attached, will, it is said, 
T. H. Pile and Oo., it having been 
the late firm having dissolved partnership. 
The rolling mills at sides are in operation. In the 
Cleveland district there is a great demand for iron. Shipbuilding 
on the Tees is in a healthy state. Last week three fine vessels 
were launched, and now a large number of frames are on the 
stocks. The Chillion, at Messrs. Pearse and Lockwood’s 
will soon be ready for her trial trip. A proposed Skipton and 
Wharfdale Railway, which will reduce the price of conveying iron 
from Middlesbro’ to Liverpool 2s. 6d. perton, is attracting attention. 
At Sheffield activity continues to ade most branches of busi- 
ness, but future p are less encouraging. The latest 
advices from the United States represent that, owing to the 
increase of prices made to cover the advance in here, and 
other causes, sales from stores have not been quite so brisk of late. 
A smaller demand from some of the Southern States than was 
expected had contributed to this result. The Canadian orders for 
the spring season are still held back. Customers have, however, 
done a good business during the winter, and are expected to order 
more freely than usual. The South American markets have 
improved of late, in spite of political disturbances. Most of the 
other distant markets are dull. e home market is healthy. 
The colder weather ‘has rendered the South*Yorkshire coal trade 
rather more animated, both for the London and provincial markets. 
For Hull and Grimsby not so much has been doing, but for 
Sheffield and the ironworks in that neighbourhood orders have come 
liberally to hand, as well as for the cotton manufacturing districts. 
For coke business is rather more active. At Leeds the forges 
are kept fairly employed, and both the tool and machine makers 
continue busy. The builders of locomotive engines have several 
good orders on hand and in process of execution, and the makers 
of railway wheels are also busy. A recent examination of the 
dales on the south-western slope of the extensive moorland tract 
north of Malton has shown the existence of ironstone toa great 
extent in both Belsdale, Brandsdale, and Farndale. Already on 
the Cleveland side of the moor hills, Keldale, Glazedale, and 
Commondale, have works begun, and Grosmont has been in action 
some time. These places have facilities for obtaining coal which 
the south-western vales have not, except an inferior coal locally 
found ; and for this reason the Cleveland ironstone mines have got 
a considerable start. Rosedale is the only place where the mining 
has been carried on on the other side, but it is understood that not 
only mining but furnaces will be started as soon as railways can 
be made to bring coal to the dales, and to afford outlets for the 
pigiron, It is reported that parties interested in the development 
of this of Yorkshire will seek to bring a railway down Belsdale 
from the Durham coal fields, and to extend down Ryedale to 
Malton, there to reach existing lines, or a direct one to Hull, the 
port of shipment. . 

We understand that the Wakefield Town Council has agreed to 
take steps to induce her Majesty’s Government to issue a commis- 
sion to inquire into the quality and quantity of the water at 
present supplied to the different West Riding towns; and also to 
inquire into the pees! of the scheme of water supply from 
the Lake districts, proposed by Mr. Dale, of Hull. 

A number of Grimsby smack-owners, fish merchants, Xc., 
recently memorialised the board of the Manchester, Sheffield, and 
Lincolnshire Railway for an extension of the fish dock at Grimsby, 
an alteration of the pontoons, Xc., so as to accommodate the 
rapidly increasing trade. These representations have not been 
made in vain. Plans are being prepared for the enlargement of 
the dock eastwards, and also adding another lockpit. It is 
intended, in fact, to make all the necessary alterations the 
memorialists desired. Operations will commence early in the 
spring of the present year. 

A special general meeting of the shareholders in the Humber 


Ironworks and Shipbuilding Company, Limited, will be held at | Charged developments of trade, it can hardly be expected that low prices of 


the London Tavern to-morrow (Saturday), to confirm proposals for 
the purchase of the company’s property and works which will be 
submitted to the meeting, and for passing a resolution requiring 
the company to be wound up voluntarily, for the appointment of 
a liquidator, and other business. 

Hull New Town Hall, designed by Mr. Cuthbert Broderick, is 
to be opened on the 25th. The front, towards Lowgate, occupies 
105ft., and the building is 220ft. in depth. The estimated cost 
was £20,200. The actual cost will be about £28,000. The con- 
tractor for the building was the late Mr. T. Addey. 

The projected Hull, West Yorkshire, and Lancashire Railway 
will not be proceeded with during the ensuing session. 

In referring above to the trade of the Cleveland district we 
should have stated that the number of furnaces in blast is eighty- 
five; and out of blast, twenty. There are also twelve building. 








Loca Musrums.—A conference will shortly be held at South 
Kensington, under the auspices of Earl Granville, K.G., on the 
subject of local museums, 

ScHEME FOE SHORTENING THE MISSISSIPPI RIVER. — The St, 
Louis Republican says :—A resident of Memphis has addressed the 
Governor of Mississippi, recommending to his attention a scheme 
for shortening the Mississippi River. The proposition is to lessen 
the distance between Cairo and New Orleans 300miles, or to 
reduce it from 1,200 to 900 miles. The effect would be to increase 
the current one-fourth,' or to give for high water a current of 7 
miles per hour instead of 5, and for low water a current of 5 miles 

er hour instead of 3. A part of this scheme is to dam up Red 

iver near its junction with the Mississippi, so as to throw the 
waters which seek an outlet through the Red River into Atcha- 


falaya and Benwick’s Bay. Not to damage the commerce of New | 


Orleans, an iron lock is to be placed in the dam so as to let boats 
into and out of the Mississippi through the Red River. Another 
part of the plan contemplates that all the outlets, both natural 
and artificial, from near the mouth of Red River on the west bank 








of the ee to Pine Bluff, Arkansas, could be opened, small | 


streams straig! 
system of drainage through a country embracing the best portion 


tened, and their banks levelled, thus opening a | 


of Arkansas, at the same time, with these positive outlets, | 
drawing large quantities of water from the Mississippi never to | 


return. 
TRADE OF THE SouTH WALES Ports.—During the month of 


December the exports of coal from Newport reached 30,145 tons | 
against 21,680 tons in the previous month, and 27,393 tons in | 


December, 1864. The shipments coastwise were 40,089 tons as 
compared with 48,200 tons in November, and 46,515 tons in the 


corresponding month in last year. The increase in the export | 


returns was attributable to the improved railway facilities to the 
Aberdare Valley and other coal districts, and to a good demand 
for steam coal. The mildness of the weather kept the shipments 
coastwise of house coal below the average. 


Swansea exported | 


37,197 tons against 33,645 tons in the previous month, and 52,220 | 


tons in December, 1864, and the coasting shipments were 17,531 
tons as compared with 18,271 tons in November, and 16,755 tons 
in the corresponding month of last year. The exports from 
Llanelly reached 8,321 tons against 8,254 tons in the previous 
month, and 9,317 tons in December, 1864; and the coasting ship- 
ments were 12,447 tons as compared with 14,716 tons in November, 
and 12,019 tons in the corresponding month of last year. Swansea 
also exported 9,309 tons of patent fuel, and Newport 3,655 tons 
iron. Of the iron exported from Newport 495 tons were cleared 
for New York, and 1,470 tons for Vera Cruz. 


THE IRON TRADE OF THE NORTH-EASTERN COUNTIES 
OF ENGLAND. 

GENTLEMEN,—With the advent of the year 1865 was initiated a 

ved phase of the pig iron trade. Two which 


new and 


hardly be looked for in the face of the extensive preparations 
on for increasing the make of the district. But, contrary to such expectations. 
the market improved ; and before the year was closed the price 
57s. per ton for No. 1, and to 54s. for No. 3; whilstfor shipment, free on board, 
in the Tyne, the prices were tively 60s. and 57s. 6d. In this district, as 
in Scotland, doubtless the trade benefitted by the favourable circumstances 
above referred to, However, the extensive introduction of rolling machinery 
into the district, simultaneously with the building of new furnaces, unquestion- 
ably contributed, in a great measure—together with an increased demand—to the 
Owing to the absorption of the additional make of pigs, by 
conversion into manufactured iron, the market has been relieved from any 
increased pressure it might otherwise have experienced. 

In place of 95—the number of furnaces in blast in 1864—there were 105 in 
operation in 1865. From these 105 furnaces, many of which were lighted for 
only a portion of the year, the production of pig iron was about 975,311 tons, 
the excess of 49,257 tons over the make of the previous year being less than 
might have been expected. Stocks have decreased 21,350 tons. 101 furnaces 
are now blowing and thirty are out of blast. 

The following is a summary of the statistics of the trade in this district for 
the past year:— 


Total stock, January Ist, 1865 4. ss ee oe ee oe oe ae 20,88 
Make during the year .. os os os «oe oF os o of eo 975,311 
1,073,566 
Shipped for exportation abroad .. .. «2 os se «s 197,940" 
Used in the rolling mills and foundries in the district ; 
shipped for delivery coastwise, and sent away by 
Fall .e os cc oe ce oF we se ot cv oe 869,321 
996,661 


Total stock, January Ist, 1866, of which 34,305 tons are in the 
hands of makers, and 42,600 tons instore .. «. «. +. 76,905 

The 127,340 tons exported exceeded by 22,451 tons the foreign shipments of 
1864, and were consigned as follows, namely :—49,284 tons to France; 20,894 
to Germany; 39,354 to Holland and Belgium; 7,591 to Denmark, Norway, 
and Sweden; and 10,217 to Russia, Italy, and other countries. These figures 
show an increase of shipments over the previous year of 1,481 tons to France; 
10,810 to Germany, and 20,269 to Holland and Belgium ; and a decrease of 350 
tons to Denmark, &c.; and of 9,759 to Russia and other countries. 

The pig iron trade having now assumed a position that must be regarded as 
satisfactory, the question naturally arises, May this state of prosperity be 
expected to continue throughout the present year? Whatever may be the 
course of the market during the next twelve months, it must be admitted that 
the prospects of the pig iron trade were never more hopeful than they are at 
the present time, It is true that a number of new furnaces have recently been 
lighted in this district, and that more will shortly be ready to go into blast. 
The ultimate tendency of this increased power of production will doubtless be 
to bring down prices. Meanwhile, however, difficulties will have to be 

din ining the needful additions to the supply of labour and of 
fuel. It must be remembered also that several of the new furnaces simply 
replace old ones that have gone out of blast. Likewise, it will be proper to 
name that in expectation of higher prices large contracts have been made in 
this district for forward delivery to consumers. No doubt, on the other hand, 
the present high rates will tend materially to restrict sales of pig iron; and the 
speculative movement which has recently forced prices up will, in all probability, 
be followed by flactuations and reaction. These results, too, may be hastened 
by the present tightness of the money market. However, under all the circum- 
stances before named, especially the enhanced cost of production, the augmented 
consumption that is now going on, and an evident tendency towards new and 





pig iron will prevail during the present year.—Yours respectfully, 
14, Sandhill, Newcastle-upon-Tyne, RICHARD HOYLE, 
January 16th, 1866, Metal Broker. 


PRICES CURRENT OF METALS, 
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CopPpeR—British—cake and tile, | £e@we 6 Gs & 1606, %&2@ 
r ton jl0l 0 0.. 0 0} 89 0 0.. 91 0 0 
Best selected 104 0 02. 0 0; 91 0 0..92 0 0 
106 0 0.. 0 0} 98 0 0. 0 00 
101 0 O.. 0 0)103 0 0.. 0 00 
102 0 0,.104 0 0} 91 00.. 0 00 
102 0 0..104 0 0) 0 00.. 000 
Spanish Cake ...sseceseee 92 0 0.. 95 0 0] 87 0 0.. 88 0 0 
Slab. for prod. 96 per cent. ..| 91 0 0.. 0 0 0) 82 O 0..84 0 0 
YELLOW METAL, perth. ....--| 0 0 8§.. 0 093) 0 0 8.. 0 O84 

TRON, Pig in Scotland, ton......| 3 9 0 cash. 210 6 cash. 
Bar, Welsh, in London ......| 715 0.. 8 0 0] 710 0.. 715 0 
Wales........| 7 0 0.. 7 5 0} 610 0.. 700 
Staffordshire..| 815 0.. 00 0| 900... 000 
Rail, in Wales ...ssseecoeeee| 79 01. 7 5 0} 610 0... 615 O 
Sheets, single in London ....| 1015 0.. 6 0 0} 11 0 0.. 0 0 0 
Hoops, first quality..........| 915 0.. 0 0 0) 10 0 0.. 0 00 
Nailrods...cccccoscccccsseee| 815 0.. 0 00) 9 0 0.. 000 
Swedish ...cccccccoccceees| 1110 0.. 12 O 0] 1115 O.. 12°0 0 
LEAD, Pig, Foreign, per ton .... 20 12 6,. 21 0 0| 20 5 0.. 2010 0 
English, W. B......seceseee-| 2210 0.. 0 0 0 2200. 000 
Other brands .....eecceeees| 21 5 O.. 2115 0) 20 5 0.. 2010 0 
Sheet, milled ....seeseeeeee| 22 5 O.. 2210 0} 21 0 0.. 0 0 0 
Shot, patent ...... eecccvvece 24 5 *0.. 0 0 0] 2310 0.. 000 
Red or minium.........+ee+. | 2210 0.. 0 0 0} 2110 0.. 0 0 0 
White, dry....csscccccccsese | 29 5 01 0 0 0] 2610 0... 0 0 O 
ground in Oil....seeeesees. | 23 0 0.. 29 0 0) 27 0 01. 0 0 O 
Litharge, W.B....cccccsscoes | 2415 0.. 25 0 0] 23 00.. 0 00 
QUICKSILVER, per bot. ......6.| 718 6. 8 0 0) 8 0 0.. 000 
SPELTER, Silesian, per ton. 23 5 O.. 2310 0] 1815 0.. 10 0 O 
English sheet ....... 23 00..29 0 0'% 00... 000 
White zinc, powder... 000. 000; 0006. 000 
STEEL, Swedish faggot . 16 00.. 0 0 0)160060.. 000 
Keg. .ccceccscecees 15 00.. 000,15 00. 000 
TIN, Banca, per cwt.. 94 00.. 0 0 0193 00.. 000 
Straits, finme—cash ..... 9110 0.. 92 0 0/89 0 0..99 0 0 
Prompt 3 months ... 93 10 0.. 94 0 6| 9110 0..92 0 0 
English blocks .......++ 102 0 0.. 0 0 0/ 9% 0 0..97 0 0 
Bars .cscccccsecccce ./1033 0 0.. 0 0 0; 9% 0 0..9 0 0 
Refined, in blocks.......... {105 0 0.. 0 0 0/100 0 0..102 0 0 

TINPLATES, per bx of 225 sheets 

IC COBC. sc eececesees cocceee| 26 0 0.. 28 0 G6) 22 0 0.. 26 0 0 
Set en Ss he 8 ae Se EE 
IC charcoal ..ccccccccccccee| Oe O OF. 33 BO OF 29 0 0..99 6 O 
IX AitO..ccccccccccccccccce | OS O 0.. 89 O O' Bt BC O.. 6 O 











1866. ; 1865. 1866. | 1865, 
Perload— 4 8.4 8 |£ 8 £ &, Perload— £4 2 £5,/2 8 £ 5, 
Tenk..........+++-11 10 13 10 | 12 30 33 10}! Yel. pine, per redaced’O. 
Quebec, red pine .. 3 5 415| 31" 4135 || Canada, Ist quality 17 0 29 018 
ellow pme.. 215 310] 310 4 0}) 2nd do... 12 10 14 ll 013 0 
St. John’s N.B,yel.. © © 0 O}] wv O O O|/ Archangel, yellow. 12 0 78-10] 13 30 1410 
Quebec, oak, white.. 415 5 5) 610 7 0 it. Petersburg wnr 13 0 
birch...... 4 56 415| 310 410); Finland..... 8 010 0 0 
Memel............0 0 0 O| 0 O O O|/ Memel .,......,, 0090 10 015 0 
elm ...... 310 5 0} 310 5 O || Gotehnburg, sel... 910 11 won o 
Dantzic, oak ...... 310 6 0] 310 6 5}) white 810 9 9 0910 
fir.. 3 5 310] 215 3 10 || Geffe, yellow...... to on To 10 11 10 
Memél, fir .3 0 310] 315 4 0||Sodertiamn ...... 91011 0] 9101 5 
Riga ..... - 3 & 810] 10 315 || Christiania,perC. 
Swedish .......... 3 0 210) 210 215 12ft. by 3 by 9> 18 093 6118 0233 0 
Masts, Queb. rd. pine 610 8 = a 6 a len yellow .... 
Lpine 5 0 6 5 610), k plank, Dot. 
ruined 0 0 0 000 0|| per dof. bin..¢ 91 2 6 O14 1 6 
Lathwood, Dantz.fm. 510 610| 710 8 10 |) Staves, per standard M. 
St. Peter’s7 © & 0] 810 9 10 |) Quebec, soeeee 20 O85 (160 0 650 
Desa pee C2 ytd oe aati iaal | ands puncheon 20 035 (118 0 wo 
Quebec, wht spruce 13 lv 19 510 ic crown 7 
| Sedobu.wht.spruce 13 1414 10 |13 1015 O|| — pipe....+.-- } 170 0 180 [70 3400 























Jan. 26, 1866. 


THE ENGINEER. 


59 














THE FINAL REPORT ON THE PATENT-OFFICE 
INQUIRY. 
{Ow another page will be found a reprint of the most 
important document which has yet been issued about the 
Patent-office. On ing the final re of Messrs. 
Greenwood and Hindmarch to the Lord Chancellor and 
Commissioners of Patents, no unimpassioned observer need 
wonder at the complaints made in some quarters about 
patents, It would, indeed, be a miracle if there had been 
no complaints about a system, at the root of which there 
was, and still is, such mal-administration ; but, like the 
Christian who found his belief strengthened by his obser- 
vation of the scandalous lives of the cardinals, even 
a writer in the Zimes ought to be converted in favour of a 
tent law so badly administered, and yet still in existence. 
t is certain that the experiment of properly working the 
present patent law has not yet been tried, and it is more 
than probable that the results of such an experiment would 
obviate the necessity for a fresh Act of Parliament. In 
one word, the Patent-office ought to be raised to its true 
ition. We have always recognised its importance, and it 
is stated that an article which appeared in these pages about 
Mr. Edmund’s conduct im the ery first set the investiga- 
tion on foot which ultimately led to this exposure. We main- 
tain the doctrine that, as long as the Patent-office is badly 
administered, the patent law will necessarily lead to com- 
plaints. The Patent-office ought, so to speak, to be the 
sieve for those novel technical ideas which determine the 
manufacturing progress of the country. It is now a Pan- 
dora’s box of inventors’ woes, with only hope of litigation 
at the bottom. : 

In attempting to form an estimate of any document of 
this kind, it is always necessary to take into consideration 
its source. Its authors are Mr. Greenwood, Q.C., of the 
Treasury, and Mr. Hindmarch, Q.C., the well-known patent 
barrister. With this reminder it will not be difficult to 
make a guess at its good points, and also its shortcomings. 
In one word, the report is the result of the cogitations of 
two lawyers of very high eminence, yet necessarily but 
little acquainted with the class who take out patents, and 
the particularities of patents themselves. No practical 
and technical adviser would thus expect that in one single 
man, “ the chief clerk or officer of the patent division of the 
office,” could be united sufficient knowledge to “ at once give 
to the law officer in every case the information necessary to 
enable him to determine whether the provisional specifica- 
tion sufficiently describes the nature of an invention, and 
whether the invention is a manufacture or an invention 
for which a patent ought to be granted.” We disagree 
with Messrs. Greenwood and Hindmarch in their assertion 
that “it would not be practicable for the law officers in 
every case to call persons to aid them with information on 
the subject to which an invention may relate ;” and 
we would rather recommend that Section 8 of the Patent 
Law Amendment Act, which recommends this procedure, 
be carried out. We fear that we should have to wait even 
longer for the appearance of a paragon “ chief clerk,” than 
for an amended Patent Law Amendment Act. The same 
natural want of grasp in technical matters is observable 
in the recommendation about the abridgments. Messrs. 
Greenwood and Hindmarch very properly recognise that 
the volumes of abridgments are now “the only efficient 
indices to the many thousands of specifications which are 
contained in the Patent-office.” However useful the 
volumes of indices may be, from their being necessarily 
founded only on the titles of the specification, they are in 
so far insufficient and incomplete in making an important 
search, as that “it is well known that the titles of inventions 
in patents convey a very inadequate notion of the real 
nature of the invention.” They thus consider it “very 
desirable that a complete series of abstracts should be 
en and published without any unnecessary delay.” 

ith this object it is recommended “to continue to 
employ persons out of the office, until all the existing 
specifications shall have been abstracted.” When this is 
done, it is proposed that the staff of the office should be 
made sufficiently numerous “to effect the abstracting of 
all future specifications as they come into the office.” With 
all this we agree except in one or two points. In the first 
place, it is well-known to those who are in the habit of 
making patent searches, that the abridgments, as made at 
present, cannot always be safely taken as containing all 
the principal features in a patent. This is, no doubt, 
partly due to the inherent difficulties of the task of boiling 
down, so to speak, a long technical description. But it is 
also due to the facts that but rarely has the task of 
abridging been confided to persons practically acquainted 
with the subject-matter; and that the low price (seven 
shillings) paid for each abstract, precludes an appeal for 


aid to the members of a profession with whom the minimum | 


fee is three guineas for an opinion on a specification. The 
writing of these abridgments, which are practically intended 
to be, like the original specification, referred to for all time, 
should, as far as possible, only be confided to men practically 
acquainted with the subject-matter. For this reason we 
demur to the recommendation that a special staff should 
be permanently engaged to abstract the specifications as 
they are filed. 
assistance of the patentee, or of his agent, we hold that no 
staff, whatever its ability, would be competent properly 
to grapple with the multifarious developments of science 
passing through the Patent-office. To really make a brief 
and yet sound abstract, the whole subject-matter ought to 
be thoroughly understood. 
are tradittori—if a just word for word translation be 
difficult, how much more must it be difficult to give in 


fewer words, and without drawings, the essence of a 


mechanical description. 

As soon as technical ground is left for the special fields 
of a lawyer’s work, the report gains more and more in 
weight. We cordially agree with the complaints urged a 
the commissioners about “the careless manner in which 
“ patentees prepare their specifications,” and more espe- 
cially “those parts of them which consist of drawings.” 
Some of these show arrangements which it would be sim- 
ply impossible to put together. Another just matter of 
complaint against certain patentees is, that they abuse the 


Except, ore this were done with the | 


If it be true that traduttori | 


law according to which all pe ey ications must be published, 

| by sending in a number of drawings utterly unnecessary 
| for explaining the specification, Amongst these is cited 
‘the sensational specification of Mr. T, Dunn (18th March, 
1862), which is of the size of some fifty or more ordinary 
specifications, its cost of er or ing to £662 lls. 
For less than one-twentieth of ag Hh . T. Dunn 
would have otherwise paid, he has thus enabled to 
order from the Government itself a certain number of 
expensive lithographs. 

‘or some of the inscrutable reasons which appear 
to govern doings in high official quarters, the report, dated 
the 6th of July last, was only published the other day. 
Why it should have been kept back is more than we can 
account for, except on the supposition that its statements 
are too free-spoken, and that a public grievance is probed 
too deeply. In the meantime some of the recommendati 
have been, or are being, carried out. About ten thousand 

unds (rather less than the sum derived from patentees’ 
ine annually divided amongst the law officers) are being 
at last spent upon enlarging the Patent-office library ; that 
is[to say, within more or less time there will at last be 
sufficient room to move about in the place, there will be an 
approximately sufficient volume of breatheable air, and the 
greater portion of the books will no longer be stowed away 
in inaccessible parcels and boxes for want of room on the 
shelves. The next thing which has been done during the 
period between the writing and the publishing of this 
document, consists in the abolition of “the profits put into 
“ the pocket of Mr. Ruscoe, the stationer”—profits which, 
for the year 1864, “amounted to nearly £700, for which 
“he supplied nothing and did nothing.” 

In conclusion we may say that we most cordially endorse 
the urgent spumpontaiane of Messrs. Greenwood and 
Hindmarch, that the salaries of the officers in the Patent- 
office be increased. Under the administration of the late 
clerk of the patents, Mr. Edmunds—whose behaviour 
alternated between absolute torpidity and a mischievous 
activity—the office would have been perfectly useless, had 
it not been for some of the present staff of officers. Having 
occasion frequently to consult the specifications and the 
works in the library, we can confidently endorse the remark 
that “left to themselves for years, without any superin- 
tending head in matters of detail, they have had to frame 
a system as well as to work it.” The whole department 
has passed through a searching ordeal—the chaff may well 
be supposed to have been separated from the wheat—the 
pr Hane have been punished—and it is only fair that those 
who have acted rightly for years should be, if not rewarded, 
at least granted a satisfaction of just claims, But the 
rewards lag behind the punishments, and the fact puts one 
in mind of another little point about the Patent-office. 
According to the thirtieth paragraph of the Patent Law 
Amendment Act of 1852, the Patent Commissioners are 
empowered to distribute twenty-five copies of the printed 
specification to the respective patentees. This has been 
overlooked, and not a single printed specification has ever 
been given out gratis. Two of the Patent Commissioners, 
the Attorney and the Solicitor-General, annually share 
between them some ten thousand pounds out of the patent 
fees. No commissioner, however absorbed he might have 
been in legal studies, has ever overlooked this latter dis- 
tribution. Though the twenty-five copies for the = 
epee have been ignored, his twenty-five guineas have 

en carefully looked after—though unds and Ruscoe 
have been justly punished, their meritorious colleagues 
have been forgotten. 








PAPERS ON PUDDLING. 
By a PracticaL PUDDLER. 
No. II. 

Now, if we are to accept the theory as propounded by those 
writers above referred to, and which represents that of all who 
have written upon this subject, we are to get the oxygen from 
the column of gases as they travel over the charge at almost 
telegraphic speed. The attempt to apply such theory to practice 
will always be attended by an enormous sacrifice of material and 
labour. 

In proof of this the author will attempt to show, first, that the 
efficiency of such theory is questionable; second, that it has 
never been depended on, either in the drying or boiling systems 
of puddling; and, third, presuming that it possesses any value 
for this purpose, it is rendered non-effective by circumstances 
essential to the perfection of the process. 

Before proceeding he wishes to premise that all air entering the 
| furnace, except by the grate—and that through the incandescent 
| fuel—is injurious to the charge; and that the column of gases 
| arising from combustion is greater when the damper is open than 
| closed ; therefore their action, under these circumstances, should 
be more effective. 

First.—The efficiency of such theory is questionable. 

The author is not going to — carbonicoxide and free oxygen 
have no oxidising effect on the charge, because they have ; but 
it can only take place in the absence of flame, or when more 
| air enters the grate than is necessary to combustion; and as it 
| is always detrimental, it should be prevented as far as possible. 

It will be shown, as concisely as possible, how oxidation takes 
| place, and how it may be prevented. That furnace is errone- 
| ously constructed which admits any air into the grate but what 
passes through the fuel, and is essential to its combustion. 

This idea is opposed to the system of furnace building as 

generally practised; for, in addition to the space ween the 
| bearer of the grate bars and that of the brickwork which is 
| necessary, there is a space for scaffolding bars 2in. deep, and the 
width of the grate, except about 2in. in the centre, to keep 
them apart ; besides these there are generally three, and some- 
times four, holes, having a space of five by three or more inches, 
so that there must be a body of fire at least 12in. thick to close 
them up. 
| When the grate is charged with coal equally thickly all over it, 
that part coming against these apertures will be consumed first, 
because there is a greater pressure of air and a less body of 
fuel ; the consequence of this is, the flame falls off in an instant, 
| through an excess of oxygen, which these openings allow to rush 
over the fuel and not through it. Should this take place when 
the iron has come to the malleable state, and whether it be loose 
or balled, the column of gases which now pass over it, whether 
}as carbonic oxide or free oxygen, attack it from one end of 
the furnace to the other. The affinity between oxygen and 
iron at this temperature is very great ; their union is also faci- 








litated by the particles of the iron being so loose. Therefore, the 
ravages ed by oxidation are very serious, beth in relation 
to 
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says upon it:—“Those portions of the balls which stood out 
of the molten cinder may be seen glowing with intense white- 
ness, owing to the equation of the iron, and which is not 
checked y putting down the damper. ‘ It is at this 
stage of the process that much waste may occur from the for- 
668) of oxide of iron, resulting from this combustion” 

. 658). 

Prat this destruction of iron takes place from the cause 
pointed out above is obvious, first, because it will extend from 
the fire to the flue bridge—were it caused by the cutting draught 
through the stopper hole it could only act on the flue part 
of the iron ;—secondly, because it can instantly arrested by 
excluding all air but what passes through the fire, either by 
closing these holes from without, or by charging fresh coal 
against them imside the grate. If the first be done, and the 
whole of the hydrogenous of the fuel be not spent, the 
flame will instantly rise without further trouble. It is impor- 
tant that a volume of flame be raised, because, being a deoxidising 
agent, it will protect the iron; moreover, if this be done, the 
oxygen entering by the door hole will combine with the uncon- 
sumed gases, convert them into heat, and so economise both 
fuel and iron. 

Mr. Blackwell, on this point, remarks:—“That always 
ensuring a slight excess of pressure (of flame) inside the fur- 
nace is an improvement of great value, preventing the cutting 
draughts that take place through the puddling door and other 
openings, which cause a serious waste of iron by oxidation.” 
This is consistent with the true theory of the process, for in 
every kind of furnace, either heating or puddling, the writer 
employs flame to prevent the scaling and cutting (oxidising) of 
the iron. 

The iron, it may be argued, at the stage of the process here 
alluded to, is in a malleable state, consequently it is nearly de- 
prived of carbon. True, but allowing that the action of these 
elements is the same when it contains the whole of its carbon, 
and is in a fluid state, the result will be the same; it will oxidise 
the metal, in conjunction with the carbon as we shall see in 
another place. 

In this latter, as in the former instance, an intense heat is 
raised ; but as itis not given out by the fuel, it does not increase 
the temperature of the furnace, but in both cases is a concomi- 
tant of the combustion of iron; so that, while it continues, the 
heat of the furnace is being reduced, and here a phenomenon 
takes place which puzzles the puddler, furnace builder, and others. 
By some means this combustion is checked, when instantly the 
intense heat vanishes, the furnace in the same moment appears 
too hot, and is too cold, and many a good furnace through this has 
been condemned, altered, and spoiled. 

These facts are verified by many years’ experience; therefore, 
we arrive at the conclusion that the utility of this theory, in its 
application to puddling, is questionable. That the currents of 
oxygen, passing over the charge exert an oxidising influence, 
we have seen; but that they exert any influence at all in decar- 
burising the iron is doubtful. 

It will now be attempted to show, secondly, that such theory 
has never been—or can be —depended on, either in the drying or 
boiling systems of puddling. Although there is no uniform 
theory generally adopted and applied to this process, yet it is 
certain this could not be acted upon so as to make it remunera- 
tive, for reasons to be assigned—going back to the time when 
iron used to be puddled on the sand bottom, when such care was 
required that, as the books tell us, the “ metal had to be charged 
with a kind of shovel” (a peel), and piled nearly to the dome. 
When the surface attained a red heat it was turned over, so 
as to expose the black side to the action of the fire; and when it 
became soft, and began to liquefy, the damper was partially 
closed, the under-hand commenced operations by collecting with 
his rabble all the pasty and fluid iron into the basin, turning out 
the unfused lumps to the back, now and then stirring them 
about and pulling in the iron as it melted. 

As the melting proceeded the damper was gradually closed, 
and water sparingly thrown in, to prevent the corroding action 
of the charge on the bottom. Sparingly we say, for had water 
been as copiously introduced before all was melted as after, one 
part of the iron would have been in a more forward state of 
decarburisation than the other, which is always detrimental to 
the quality. 

When the assistant reported all melted, then the puddler, 
“naked to the waist,” began his exhaustive toil. The damper 
was now entirely closed, and water freely employed ; the under- 
hand had to stand in readiness with an iron dish, to throw it, at 
the command of his master, to that part of the furnace he might 
be operating in, whether the bridge, flue, back-wall, jambs, or in 
the basin; and though the quantity was diminished as this part 
of the process advanced, it was continued as long as the metal 
exhibited any sign of motion—and this would be as long as it 
contained any carbon, The same operation and treatment had 
to be pursued when the iron bottom was introduced, except that 
so much care was not required, as this was more refractory, and 
resisted the scouring action of the charge better than the sand ; 
but whatever iron had to be converted—either fine metal, crude 
white pig, tiger; or any other kind—if it had to be dried, water 
was the agent depended on for the elimination of the carbon. 

Observe, once for all, that the lowering of the damper is to 
reduce the temperatures, and not to cause the so-called oxidising 
flame to act upon the molten mass; but in case the furnace is 
very cold, it is unnecessary to lower it, because the 
will not become so fluid; this is corroborated by scientific evi- 
dence. In this system it was important that it should be closed, 
partly to prevent the oxidation of the metal, ind partly to pro- 
tect the bottom. 

The closing of the damper cuts off the circulation of the 
reverberatory current, cuirent of oxygen, &c. As a proof of 
this, if the grate be charged with coals, and it be kept down a 
considerable time, it becomes carbonised as in a coke oven; and 
this circumstance often prevents the furnace coming to a proper 
heat in time for the charge. This is a concise description of the 
drying system, so far as the point under consideration is con- 
cerned, and by which iron used to be successfully puddled ; 
and accepting this brief description of it as correct, which is 
based on experience, then it must be admitted that its success does 
not depend upon the adaptation of the theory under considera- 
tion, but to the employment of water, the oxygen of which 
acted on the carbon, which resulted in the evolution of carbonic 


oxide. 

It will now be shown that this theory is inapplicable to the 
boiling system. 

This process dispenses with the fining or rumming out process, 
and if carried out, as it may be, it will yield a quality of iron 
equal to what can be produced by any other method of puddling, 
with greater economy. In this the same conditions and 
agency are required, but water has to be superseded by slag. 

There are some who object to this system because, as they 
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say, of the difficulty of puddling “excessively fluid iron ;” and, 
for this reason, iron that would produce a superlative quality is 
rejected. It is true such iron requires more time in puddli 

than that of a less carbonised nature does, but its superiority 
would counterbalance this consideration; and if it can be shown 
that it is adapted to to which more expensive iron is 
applied, it is contended with proper treatment, it can be 


ed with less difficulty than is oe 
Others object to it because “the blast refined iron ase 
greater fibre, and al er produces a better malleable iron, 
than the product of the reverberatory furnace,” but practical 
demonstration has been given which proves that this is incorrect. 
In puddling iron from some places, which shall be nameless, the 
pales by attending to those phenomena which are his true 
guide in working other irons, finds that he is deceived ; his 
has the appearance of a chemical action having taken place, by its 
becoming thick and expanding, and in order to boil at the proper 
temperature he raises his damper, when the charge immediately 
returns to its former fluidity. He is now compelled to close the 
damper again, and work till the same symptoms appear ; again he 
admits the circulation, and raises a hae of flame in his fur- 
nace, with no better success ; and this takes place in some instances 
three times in the same heat. The sacrifice of material and labour 
in such cases is very great, and many instances could be given 
which would show the truth of this statement; but there is one 
recorded, and noticed by several other authors, which will illus- 
trate the point under consideration. We allude to the case in 
Mr. Hall’s book on the iron question. He there tells us that he 
charged a heat of 4 cwt. of iron, but lost 3 cwt. in the puddling 
of it by vaporisation. This case is an extreme one, and doubtless 
was an experiment; nevertheless it is a type of what takes place 
daily, though in a less degree yet from the same cause, which 
shows the inapplicability of this theory to the process which 
never has been, nor can be, depended upon. One proposition laid 
down was that the column of gases arising from combustion and 
passing through the furnace, is greater with the damper open 
than closed; therefore, if active at all, should be more so under 
such circumstances, But in each case brought forward their 
so-called oxidising effect failed, especially so in the latter, with a 
loss of three-quarters of the iron charged, very clearly showing 
that such theory is inadequate. I will here examine the 
cause of failure in Mr. Hall’s heat, which failure is typical of 
numerous instances of daily occurrence. It was caused either, 
first, from a deficiency of slag; or, second, through keeping the 
temperature too high before a chemical action had taken place. 

In the formation of a compound from simple bodies two things 
are indispensable: first, that each one be present in due propor- 
tion, and that they be brought into that position to each other 
known as the point of contact; but whether failure in the case 
before us arose from a want of understanding or inattention to 
apply these laws we cannot tell, but the writer is certain that 
from a want of their application to the process failure in puddling 
takes place in nine cases out of ten. 

The puddler, then, will understand what chemists tell us, that 
when bodies chemically combine they do so in determinate 
quantities, and that the law of their combining proportion is 
constant—not a little more at one time and a little less at 
another, but always the same. 

Among all the authors on iron metallurgy that the author has 
studied in connection with practice, he has not met with one that 
advocates the “atomic theory” as applicable to puddling, though 
this is as much a chemical process as any other, and the time will 
ultimately come when it will have to be regarded as such before 
puddling can attain to that perfection it ought to have reached 
longago. Iron can only be deprived of its carbon by converting 
it into carbonic oxide, or carbonic acid—the first is the best form ; 
but as this cannot be done without an equivalent of oxygen, and 
seeing that there is nothing available for this purpose in the gas, 
flame, &c., passing over the charge, we have to get it in this system 
from the best source at command, viz., the slag, or some other oxi- 
dised product of iron. Carbonic oxide, we say, is the best form; the 
other may be, and often is, formed, but it should always be pre- 
vented if possible, for reasons to be given in another place. The 
blue flame then emitted during the boiling and shingling of the 
iron is carbonic oxide, and not sulphur, as puddlers and others 
erroneously call it. It is composed of one atom (eight parts) of 
oxygen, and one atom (six parts) of carbon, making its atomic 
number fourteen—and let it be remembered that in no other pro- 
portions can it be formed. 

The oxygen is obtained from the slag and the carbon from the 
iron; it is then the duty and object of the puddler, so to in- 
corporate these two with the greatest dispatch, that the atoms of 
these simple bodies may be brought to those insensible distances 
wherein they enter into combination; and let it be understood 
that if the machine or puddler has to work “twenty-five minutes” 
before this is done there is something wrong. If a supply of 
oxygen cannot be obtained from the quantity of slag charged, or 
if it be charged in such way as not to be available at the proper 
time, the puddler will have to work till his iron has scoured a 
sufficiency from the bottom and sides of his furnace, which, as a 
consequence, will entail additional labour, and require extra 
fetling and scraps for repairing. This is one cause of failure in 
puddling. 

Admitting that there is slag enough in the charge to form 
carbonic acid, and not merely carbonic oxide, there is another 
circumstance which, if not guarded against, will make the opera- 
tion more toilsome to the puddler and less remunerative to the 
employer, that is, keeping the temperature too high before a 
chemical action has taken place. 

The charge when melted consists of a strata of iron at the 
bottom and a strata of slag on the top; the slag contains the 
oxidising principle, and the iron the carbon to be oxidised. If 
the iron contain much carbon it will be “excessively fluid,” and 
if the slag contain much silica it will be very fluid also, and con- 
tinue its fluidity a considerable time after the temperature is 
reduced, 

That part of carbon in iron called graphite is easily disposed of, 
even by the charge remaining at rest. ‘“‘ When graphitic iron is 
melted per se the graphitic carbon does not remain isolated, and, 
by virtue of its having a lower specific gravity than iron, rise, 
and collect at the top of the liquid metal, but disappears, and is 
redissolved in it.” This, doubtless, is the case when iron is simply 
melted by itself; but when it is melted, as in puddling, with 
oxidising materials which are in the most favourable condition to 
combine with its carbon, then when the graphitic carbon, by 
virtue of its specific gravity, rises to the top, instead of disap- 
pearing and redissolving, it combines with the oxygen in the 
supernatant slag, is converted into gas, and may be seen spirting 
up through it in jets of flame which the puddier calls candles. 
This is what takes place in the fining or running-out process, and 
is nearly all that can be safely accomplished by it. 

The combined part of the carbon is not so readily expelled. In 
this case we have to agitate the charge to effect the union of these 
elements, and agitation must be continued till it is effected, even 
till more than three-quarters of the iron is lost, for if it be not 
done the iron in any kind of process employed for its conversion 
cannot be brought toa malleable state. This is the distinction 
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puddler to bring the distinct constituents of such a fluid mass 
into contact, yet it must be done; it is indispensable in this 
process, but the difficulty is increased when, in addition to a 
deficiency of slag, he has to maintain a high temperature. 

Such was the cause of failure in Mr. Hall’s case; and though 
it might only have been an experiment, it is illustrative of what 
takes place daily, though in a less degree. Yet it arises from the 
same cause; and we are convinced that no mechanical force can 
compensate for a lack of knowledge or material in puddling, and 
that if all the puddling machines in operation had been operating 
simultaneously on this heat they could not have commanded 
success under the circumstances. 

To lessen this difficulty a pernicious practice is resorted to: it 
is the introduction “at intervals in the process of portions of 
oxides of iron, hammer scales, scoria, and, in some cases, lime- 
stone and common salt are thrown upon the molten iron, and 
form a fluid slag, which assists in oxidising the carbon, and 
removing as silicates, &c., the magnesia, sulphur, and other 
impurities in the iron.” (Fairbairn, p. 93). 

To this list may be added “ bulldog,” if nothing else is at 
hand. Leaving out the salt in this place, and dealing with the 
others only, it may be remarked that a more absurd and pernicious 
practice can scarcely be resorted to in puddling. It removes the 
magnesia, and sulphurous magnesia is contained in limestone, 
therefore we cannot see how an additional quantity added to the 
charge will take out the small amount present before the lime- 
stone is thrownin. Then, again, we are told by others “ that lime 
will not remove sulphur,” they are said to “form together a fluid 
slag ;” the slag should become fluid with the iron, it will then 
protect it from atmospheric influence. It need not be said that the 
cinder, scale, and bulldog are never perfectly melted ; they only 
assist the process by reducing the fluidity, and their effect in the 
operation is to cause the iron to boil “thick” and render it 
more susceptible of oxidation. 

Such products seriously affect the quality of the finished 
iron, though it may not be visible to the unassisted eye ; in 
the larger bodies of iron the imperfections are there, and if it 
were worked into sheets, tin plate, or wire, they would be visible 
enough. The effect of good puddling is best seen in such kinds 
of manufactures as these. 

The writer exonerates those who have recorded such practice, 
because they have only recorded what they saw done; but for 
any one who claims to be expert in puddling to do or allow to 
be done that which is so injurious to the product is truly sur- 
prising. 

There is another thing connected with Mr. Hall’s heat of iron, 
said to be “a very singular and interesting fact,” that requires 
to be noticed, viz., that the loss arose from vaporisation, called 
the “sublimation of the oxide of iron,”—known to the 
puddler as the burning of his iron, or as “the iron going up the 
stack.” It is caused by free oxygen combining with the metal 
as it melts, giving out an intense heat, though the temperature 
of the furnace be low. 

In the case of the combustion of iron referred to above the 
result was cinder or oxide, but in this it is a brown smoke. The 
reason of this is, in the former case the iron was deprived of its 
carbon, in this it contained the whole, which is oxidised at the 
expense of the metal. Observe, this is all the oxidising power 
the “current of oxygen,” &c., can exert in the process. Em- 
phatically, this is the “ oxidising of the metal.” 

In the drying system it is checked by lowering the damper, 
which cuts off the current. In the boiling system the damper 
cannot safely be lowered so soon; in this case oxidation should be 
prevented by the presence of a sufficiency of fluid slag fused 
with the iron, and not thrown in often. 

The vaporisation takes place at a “high temperature ;” this 
is not necessary, for, if protected from free oxygen by a coating 
‘cinder it cannot take place; but at a high temperature, no 
matter how thick the coating, every stroke the puddler takes 
which exposes the iron to the air will see it vaporise. 

The brown smoke can be seen at a “great distance ;” in the 
drying system it used to indicate to the puddler when his iron 
was melted. The use of a due quantity of slag, and a proper 
reduction of the temperature, will facilitate labour, increase the 
yield, and improve the quality, but there is no circumstance in 
puddling which indicates the utility of the theory under notice. 
But, presuming thatit possessed any theoretical efficiency, it would 
still berendered inactive by circumstances essential tothe perfection 
of the process. The quality of the iron may be satisfactory, but if it 
cannot be produced at a fair profit, puddling must become a 
ruinous process ; but the quality will not be impaired by charging 
a proper quantity of cinder and properly lowering the damper. 

Those kinds of iron that contain a minimum of carbon can be 
puddled without lowering the damper, but with this sort we have 
nothing to do ; the class of iron the puddling of which it is at- 
tempted to describe is different to this. It is, therefore, essential 
to success in a commercial point of view that a proper amount 
of slag be charged which will effectually prevent gas oxida- 
tion, because the supernatant slag will ,prevent the column 
of gases, whatever they are, from coming in contact with the 
iron. This is one reason why water cannot be employed, and 
Truran, who says that the “fluid iron should be raked up that 
every portion may be brought in contact with the gases and free 
oxygen in the reverberatory current,” says also, “the current 
has no power to penetrate the liquid iron and combine with the 
carbon and other alloyed matters.” And Dr. Percy, who says 
that iron is converted into a malleable state “through the decar- 
burising action of the oxygen of the air circulating through the 
furnace,” says, “the formation of carbonic oxide must take 
place deep below the surface, owing to the oxidation of the 
carbon in the metal by the oxygen in the hammer slag and 
other oxidised products of iron.” 

Dr. Fairbairn tells us the puddler “ agitates the metal so as to 
expose, as far as he is able, the whole charge to the action of the 
oxygen passing over it from the fire.” Again, he says that, “ per- 
oxide of iron assists the process of boiling by supplying oxygen 
to the molten mass, and in other respects facilitates the process, 
increases the yield, and improves the quality.” 

If, then, the current has no power to penetrate the liquid iron 
through the intervention of the slag floating on the top, and 
oxidation takes place deep below the surface, then it cannot be 
due to any of the so-called oxidising agents mentioned above. 
Is it not very anomalous that ideas so opposite, so contradictory 
to each other, should be placed, as it were, in juxtaposition by 
the same writers ? 

Another circumstance essential to success is the reducing the 
temperature by lowering the damper. Puddling cannot be a 
remunerative process if three-quarters of the iron is to be 
vaporised, or even one-half; and many instances of this kind 
might be given, but seeing that the lowering of the damper 
is intended to cut off the access of the oxygen, we 
may safely conclude that the theory which teaches that the 
column of gases, &c., are the decarbonising agents of iron in 
puddling is fallacious, and can never be applied so as to make it 
a remunerative process. 





The reason we have said so much on this point is, if 5 
to make the “darkness visible,” Saone die pune tka t be 
perpetuated ; for, as before stated, we cannot read anything on 
puddling in books or periodicals without finding that volatile 
elements are held up as potent oxidising agents; and the idea 
appears to be universal, for the last paper on the subject re- 
ceived from France told us that the “ puddler, while stirring the 
mass, turned it over and exposed every part of it to the action 
of the air.” 

What can we understand from the following passages :—“ In 
the blast refinery one-half of the metal would be oxidised were 
it not for the stratum of carbon fuel covering the molten iron,” 
corroborating what we have said before on the oxidation of iron 
in this state. Again, “in the puddling furnace the metal is 
unprotected by carbon, and the greatest care and skill is 
demanded from the puddler that a large portion is not lost 
through wasteful oxidation ;” yet from the same pen we have, 
“the puddler’s principal duty is to agitate the particles that all 
may be brought in contact with free oxygen.” Further, “the 
heating process is similarly situated, access of air to the iron 
causing a portion to revert to its original state in the ore.” In 
the heating process the iron has been balled, shingled, and rolled, 
consequently it has a tolerable degree of density, which density 
will prevent the air from acting so readily upon it, but, in heat- 
ing, “great care must be taken that no air gain access to the 
iron during the process ;” but in puddling the particles of the 
iron before it is balled are so loose that they scarcely cohere, 
and when exposed to the action of the air are oxidised as readily 
as we see flakes of snow melt before it reaches the ground ; yet 
these particles, loose as they are, must be “ exposed to the action 
of the air.” 

Observe, in heating, the result of oxidation is, the iron 
“reverts to its original state in the ore,” but in the blast 
refinery the oxide is said to be reduced by the agency of the 
“stratum of carbon fuel.” This is incorrect, for the oxidation of 
iron containing carbon, as it does here, always results in a brown 
smoke. It is the same in the fining as in the puddling 
process. 

The incombustible part of this class of impurities, by proper 
treatment, will.unite with the cinder, while carbon, by its gret 
affinity for oxygen at a high temperature, will give up the iron 
and combine with the oxygen in the slag ; but sulphur and phos- 
phorus cling so tenaciously to the iron, even after the carbon 
is expelled, that they will not give it up unless some additional 
substance (physic) is added to the charge for which they have a 
greater affinity than the iron. Free oxygen is said to be neces- 
sary to the removal of sulphur. 

Iron that has a low percentage of carbon generally contains 
the largest amount of sulphur, and this makes it more unfavour- 
able for the elimination of the sulphur because the transition 
from one state to the other is so quick. This kind of iron, 
immediately it becomes fluid, if we can get it fluid at all, gives 
up its carbon and is converted. The slag, then, can exert no 
further influence upon it by way of desulphurising it. No 
doubt a portion of the sulphur and phosphorus combined with 
the slag, because they are found in it by analysis; but as red- 
shortness in iron is caused by sulphur, it is evident that the 
whole is not extracted by puddling, and as cold-shortness is said 
to be caused by the presence of phosphorus, this must remain 
also. The writer will have to refer to these again. 

Continuing these remarks on iron, and from what has 
been said upon it, the important and interesting part which 
carbon acts in iron and its manufacture may be seen. Carbon 
gives fluidity to iron when melting, the degree of which is in 
the ratio of the amount it contains, but there are other sul- 
stances which make it melt thin. Refractory iron, we are told, by 
being combined with arsenic and phosphorus, can be melted in 
a cast iron pot without the pot being melted or the iron adherirg 
to it; but when fluidity is due to other substances the quality is 
always inferior. 

The different degrees of carbon with which iron is saturated 
are employed by ironmakers to distinguish different qualities. 
Hence we have No. 1, 2, 3, and so on, up to 12 and 13 at some 
works, but it is difficult to determine where one degree termi- 
nates and another commences. Though this method be employed 
to indicate certain classes of iron, the quality does not depend so 
much on the amount of carbon as upon the kind of material 
from which it is reduced, and the method adopted in reducing 
it. The colour of the fracture is said to be no criterion of the 
amount, as some white iron contains more carbon than gray ; 
this particularly refers to white iron that “melts as thin as 
gray,” but generally the blackest sorts contain the most. 

There is not only a difference of colour in a fresh fractured 
pig of iron, but of its crystallisation also ; some are compact or 
close grained, others coarse or open; this is caused not so much 
by a different amount of carbon as by its different form of 
existence, for the generally-received opinion is that open-grained 
iron contains the most graphite or suspended carbon. This 
circumstance will influence the treatment these irons require 
in puddling, because the graphite can be eliminated more easily 
than the combined carbon, as will be seen in another place. 

Every one having the selecting, mixing, or working of iron, 
should understand every phenomenon presented by cast iron, 
because there are various sorts, and each variety differs in compo- 
sition, and in its conversion uires different treatment, 
temperature, and amount of cinder and labour, and, through a 
want of knowledge of such things, very serious errors are com- 
mitted in ironmaking which are erroneously charged to the 
puddler or puddling. At some very respectable works it is the 
practice to mix two opposite classes of iron, or a No. land No. 4; 
the one has a redundance of carbon and will become very fluid, 
the other is deficient in this element, and will scarcely become fluid 
at the highest temperature of a puddling furnace. Now to any one 
who understands the nature and properties of ironit must be obvious 
that these irons will not melt at the same point, attain the same 
fluidity, nor require the same amount of labour to bring them 
into the malleable state. The charge will be being balled and 
boiled at the same time; one part will form a nucleus to 
which the other semi-fluid part will gather, and in this way a bar 
of iron will be made that will be irregular and unequal in strength, 
structure, and consistence as long as it remains iron, for no 
amount of subsequent working will ever make it homogeneous ; 
it may be “ between iron and steel,” but cron or steel it cannot be ; 
and the writer submits to the judgment of any unbiassed 
mind whether the puddler, with all the strength and intelligence 
he can bring to bear upon the process, can produce homogeneity 
from such a heterogeneous mass. It is of no consequence what 
description of iron is manufactured from such puddled bar, it 
will never be equal to that obtained from irons judiciously com 
bined ; but some kinds will exhibit the effect of such malpractice 
more than others. For instance, in making sheet iron and tin 
plate the bar will especially manifest a want of uniformity. Cor.- 
taining hard steely parts, it will neither heat, roll, nor take 
a coating of any kind, as though it were regular and uniform. 
The writer does not intend to perplex the puddler by detailng the 
exact percentage of the several ingredients alloyed with cast iron, 
as given by different analysists, but it is necessary that he should 
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know that the least aggregate amount is about 1251b. in every 
ton of 2,240 Ib. : 

The whole of this must be worked out to bring the iron to the 
greatest perfection, which will entail a loss of 1 cwt. 0 qr. 13 1b. 
per ton, to which is to be added the loss by oxidation, the amount 
of which depends upon_the susceptibility of the iron to its 
influence, and the principle upon which the furnace is con- 
structed. 

This loss can be partially or wholly replaced by using fetling 
and slag rich in iron, but where bulldog is employed, and only a 
few pounds of cinder charged, the yield is not so high as it is 
often represented to be—integrity is wanted here that a true state 
of things may be known. The yield will vary as the quality of 
the iron varies, and with the same quality according to the condi- 
tion of the furnace. 





SOCIETY OF CIVIL ENGINEERS OF FRANCE. 
5th January, 1866. 

M. SALVETAT, in retiring from the presidential chair in favour 
of M. Nozo, spoke as follows :— 

“ Gentlemen,—-Before quitting the presidential chair which you 
were pleased to accord to me last year, it is my duty to p' 
before you an account of your public works and of the operations 
of the ok whose powers expire together with mine. 

“*We have held twenty-three meetings, and I think I may say 
they have all been very usefully —— I thought myself at 
liberty to conform to the custom of my predecessors in the chair 
with regard to the summer months, and we accordingly suppressed 
the meeting for August 4th; but the representations I have 
received on this subject have persuaded me that it would be better 
not to pursue this habit, which necessitated the adjournment of 
papers whose authors wished for their turn to speak. These 
ae have come chiefly from our provincial coll es, 
whom distance prevented from regularly attending our meetings, 
and who regretted the absence of news from Paris. 

“T cannot but congratulate myself, gentlemen, on the ready 
manner in which you have all responded to the calls I have 
ventured to make upon your special information or acquirements ; 
and were I to take a survey of the whole variety of subjects 
treated by you during the ron months just Prone f I could only 
reproduce them with less authority and with less of development 
than your papers have already supplied. Our conclusions would 
not be benefitted, and I prefer to employ this occasion simply 
in asking you to express our collective thanks to our secretaries 
for the past year, who so well deserve our thanks by their patient 
industry in editing and revising our reports. Let us add, too, 
some words of regret for those of our secretaries who are missing-- 
Richoux, too early taken from our work, and M. Briill, who pleads 
his inability to fulfil at present functions in which you hoped to 
continue him. 

**As to the great works in course of execution outside our 
influence—the piercing of the Isthmus of Suez—the railway under 
the Alps, which is to bind France and Italy together—the tele- 
graph which is to unite the New World with the Old. These 
works, commenced before 1865, will not be completed yet for some 
time, and an exposition of realised advantages and the discussion 
and study of the methods employed ought, I think, to be adjourned. 

**At our last meeting we passed the accounts of our treasurer, 
and you then saw that, if our financial position was good, there 
was yet a considerable uncovered balance—8,828f.—in arrear for 
subscriptions, fines, and entrance fees, which explains only too 
well the pre-occupations of our excellent colleague, who may well 
wish that those who every year vote for him with unanimity minus 
one voice, may crown their act of esteem and confidence by clearing 
off the debt. The prosperous state of our society springs as much 
from the good administration of our finances as from the increase 
of members. 

** We have had this year fifty-five new admissions, which would 
promise well for our papers and meetings if each observed 
seriously a little article in our tions, which runs as follows: 

‘Art. 7. Within the six months following his admission each 
member is to address to the secretary’s office either a memorial on 
some industrial or scientific question, or a notice in detail of 
executed works.’ How many among us have yet to acquit our- 
selves of this rule! 

“But I hasten to say, gentlemen, that notwithstanding this 
rebellion against our rules, our transactions are out so far as possible, 
and that the fourth part, containing the work of November and 
December, will be presently distributed, that is, about the middle 
of January; and we have in portfolio, ready for press, some 
excellent papers. I think I commit no indiscretion in nami 
among them the papers of MM. Muller and Rouart, both r 
before you—the first on baths and lavatories considered in con- 
nection with public health; the second, on the arrangements of M. 
Carré’s cold-producing apparatus. Ii: comparing these titles with 
those of last year, we become conscious how various are the topics 
brought forward, and that they are discussed by special men. 
Here we may re-assure ourselves for the future, and well believe 
that the epithet ‘‘ specialist,” which might be applied to some of us, 
would not at all damage our serviceableness to the society's 
interests and work, when a call to the presidency came. 

“T have acquainted you, gentlemen, with the increase in our 
numbers. I have now to name the number of losses we have to 
regret, which this year is numerous, for need I remind you that 
nearly all our meetings have been saddened by the news of unex- 
pected deaths? Eleven deaths—it is many; especially it is many 
when we consider that the youthful element enters so largely into 
our association. We have paid our tribute to the epidemic. We 
have lost men in the prime of life, in all their power and intel- 
ligence. Let us perf with true esteem the names of Bousson, 
Bordet, Guérin, Bouruique, Jacquesson, Valerio, and Baret, some 
snatched away too early to fulfil their promise, others leaving 
works whose incontestable merit will certainly throw a lustre 
upon our society. Francois Bourdon was also one of us. The 
works which give him celebrity, the variety of his information, 
and his amiable character, have been set before you by our excel- 
lent brother, M. Flachat. It is my sad mission to speak to you of 
our much-regretted colleagues who were members of the com- 
mittee. Emile Vuigner was born at St. Valéry in 1798. He 
was the grandson of H. Masset, whose energy accomplished, about 
1786, the opening of the St. Valéry canal, which made the fortune 
of the town. 

“In 1814, Emile was preparing himself at the Polytechnic 
School when the Restoration, putting his father to flight, deprived 
him of the means necessary to this career. He supported himself 
by giving lessons in mathematics at Perpignan, and earned by his 
success in the school there the means of seeking a less precarious 
employment. Becoming attached, about 1818, to the Oury canal, 

n by Girard, he attained, by his activity and intelligence, but 
chiefly by the irresistible influence of his indomitable energy upon 
the workmen, to great distinction among the numerous agents 
of the Concessionary Company of Works, and was nominated to 
the conduct of both the exploration and maintenance of this 
important canal. He bined this appointment with the direc- 
tion of the St. Denis and St. Martin canals. At this period of his 
career, he constructed the entrepéts of La Villette, and the hydraulic 
works of St. Denis and St. Martin. These important creations 
attracted the eyes of capitalists to Vuigner, and the active intelli- 
gent man, so full of energy and effort, was talked of and recom- 
mended at the gates of Paris. 

“‘The concession for the Eastern Railway having just been 
obtained, the works were intrusted to him. In this vast theatre his 
powers were always equivalent to his task; in ~) days he 
constructed the branch from Chalons to the camp of Mourmelon, a 
roadway twenty-five kilométres in length, and including a viaduct 
in timber work 600 métres long, and several bridges over the 
Marne and the Vesle. 
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personal congratulations of the State, and decorated 
with the Legion of Honour, of which same order he subsequently 
received the officer’s cross at the of the Strasburg line. His 
eminent services rendered to the Railway Company 
having made him, if not indi (who can be so now-a-days ?) 


at least invaluable to those who knew best how to appreciate his 
value, pes pa hs at last proposing to retire for rest and 
privacy, el him their consulting engineer, thus acknowledging 
their indebtedness and securing his concurrence. 

“Omitting the active service of Vuigner, and viewing him in 
oa he — we bp him goed of our work, 
indefatigable as ever, i no truce, listening to no thanks, 
till his projects were realised. 


father, an honest counsellor, and a trusty friend. Never did the 
heart of an engineer invoke his in vain, and by many among us 
he must ever be remem Hardly had the tomb closed over 
our old president when we lost through death a second member 
of the committee. 

‘* Alexis Barrault was an old pupil of the Central School of Arts 
and Manufactures. He was known to all of us, and we have all 
been witnesses of his loyal and honourable character. One of the 
most zealous members of our society, he attended our ting 
diligently; and I may state what some of you may be ignorant of, 
namely, that the vice-presidency being offered to him, he de- 
pecans | declined it, modestly judging that others would more 
wort represent your interests, and that it became him to give 
the preference to men more independent by fortune, or who bore 
the — of some accomplished work. Barrault had, nevertheless, 
hig honourable in his engineering career. Created 
Knight of the 


Legion of Honour after the construction of the 
Palais de l’Industrie, he thought himself too highly rewarded, and 
his indifference to material interests ever s in the way of his 
personal ition. Early associated with the great engineering 
works under M. mr he occupied himself in the departments 
of metal casting, and of installation of material on some of the 
chief lines. Death surprised him engaged in the consideration of 
new lines in the Pas-de-Calais and Asia Minor. Healthful as he 
naturally was, he overtasked his strength in the two great works 
he undertook with youthful ardour, and enfeebled for some months 
previously, he fell a victim to the epidemic, leaving incompleted 
magnificent works, which would have earned him a happy com- 

tency. 

“ae Richoux was for six years secretary to our society. He 
left the Central School of Arts and Manufactures in 1850, with 
the diploma of a mechanical engineer, and was still young when 
he died, though leaving, as we know, the memory of an honour- 
able career. "Hardly had he quitted the school benches, when he 
revised for Roret’s dictionary that part of his publication which 
concerned optics, and this treatise on one of the most abstruse of 
modern physical sciences may yet be consulted with benefit. 
Attached to the railway of St. Germain, he studied on the spot 
the line of road from Auteuil, and becoming appreciated, passed 
= ado the —a line. Here, ding the title of 
chief engineer, he appoin the ter part of the a tus in 
use at the present a, except — slight soliientione and, 
thoroughly conversant with the subject as he was, published a 
notice on the changes in the line, which went through a second 
edition. Cognisant of his own wo and naturally independent, 
he would not lend himself to administrative exigencies, 
and retiring in 1862, occupied himself in organising work-yards for 
the preparation of wood for sleepers by the é and Pironnet 
processes. M. Love was director of rail in the Cha- 
rentes, and appreciating the ability and rectitude of our col- 
league, he invited him over, and — & him engineer of works and 
ways to the central service. In this new position Richoux gave 








fresh proof of his aptitude and zeal as engineer—-of his rigid 
principle and ~ convictions. He afterwards became 
engineer to P, and C, Jourde, assignees of the é patents, and 
in this capacity completed the installation of the Lyons and 
Marseilles work-yards, for the preservation of sleepers. Called into 
Tuscany to make roads for facilitating the exploration of Apennine 
ores, near Aulla, a few miles from Massa, he was found one morn- 
ing lifeless, his skull fractured—taken by a violent death from a 
future rich in hopes, and which would have added new glory to our 
body. Some months ago, Richoux was still one of us, animating 
our discussions with his own irresistible ardour and all the fire of 
a chivalrous character. Of a temper fine and often caustic, he 
yet knew how to yield to evidence. He has given proof before us 
all of t erudition and honourable independence. He left a 
finished manuscript work on the preservation and preparation of 
woods, which one of his friends has undertaken to put into order; 
a fitting monument for friendship to erect to the memory of our 
deeply regretted colleague. M. Love, to whose kindness I am 
indebted for the documents through which I am enabled to trace 
thus slightly our friend’s life and character, concludes his notice 
with these words:—‘I never met an engineer of more extensive 
and varied knowledge than poor Richoux. He possessed, more- 
over, a sound judgment, a most practical spirit, a fierce probity, a 
large heart, and thorough devotedness. t know no one in the 
world whom I should regret more than him.’ Gentlemen, I close 
these obituary recollections here, fearing to sadden this meeting, 
which, by many of you, is rded with gratulatory feelings. I 
ain in haste, too, to give my chair to the able engineer whom you 
have inated to 1 me. Emile Vuigner, in obtaining the 

ition of our society as an institution of public utility, did 
much for our interests. He opened a new cra in our history as a 
society, he planted germs which will one day certainly fructify. 
In accepting the presidency, I promised myself the emeueiide ° 
ment of a service, not, indeed, equivalent, but which might have 
salutary influence on our destiny. We were at the end of our 
lease, and I dreamed of our society at home, and would fain have 
witnessed during my administration a step which would place 
her in the independent > ay of the Institute of Engineers of 
England. I wished that, like them, we should construct an hétel 
to assure to ourselves this independence for ever. Under my 
initiative, a commission seriously sought the ways and means to 
this object, and in various ways we laboured to realise a sufficient 
capital. But here ny we there timidity, and on all sides 
a prudence that we can y blame, all concurred to this con- 
clusion, that the project must remain for consideration, and that 
Time, master of us all, must work in calming apprehensions, 
stimulating effort, and enriching our society, ere the hope could be 
fulfilled and our pee be made independent. 

“* I confess with regret that not one of my propositions has been 
—- and I leave to M. Nozo the care of superintending the 
renewal of our lease, which expires on the Ist of April. I trust 
he may be supported in his work with the same devotion which I 
rejoice to acknowledge has been shown to me by the committee, 
whose powers are now ex . You have nominated as vice- 
presidents this year MM. on, Flachat, Love, and Laurent, 
the three first of whom have already manifested attachment 
to the interests of the society. M. Love, let me recall to you, 
testified the greatest affection for our work and institution in his 
self-abnegation as candidate in face of a doubtful result for the chair 
of Public Works, vacant at the Central School of Arts and Manu- 
factures by the resignation of M. Mary, which is certainly a position 
that “a, ! civil engineers would neither accept nor submit to. 

“*M. Charles Laurent is an old pupil of the School of Arts and 
Trades. His appointment has a significance which I will allow 
myself to enforce. It shows that we repel the charge of exclusive- 








ness that some have brought us, and that we accept, with- 
out distinction of in, all engineers who have given 
of capacity. Li is no vain word with us, as is well ¢on- 








firmed by the composition of 


men, in conclusion, to thank you again for the kind support you 
have given me, for which I am personally grateful. yout vote 
which continues my name at the head of our in 
commit I finda of affection, esteem, and 

which ds me very tly of the sentiments that unite us 
to one another. 

“M. yay ie os nama, Son op pene Sen ae 
inspector to the way seg TY | store-' ; 
the Paris and jum Railway. "since ‘he has been 
to the Northern Railway. so long to the of 
Sepways, hawk ig > Geta: Sle eee 
and wi persuade those of his numerous friends who are 
in other industries to come and entertain us also in their line, I 
oo Neer committing the authority you had consigned to me 
into hands so worthy and capable.” 

Noraling moved that the entire society should join their 
with the president's, to the secretaries, treasurer, and 
ureau. 

M. Nozo took the chair, and said :— 

legitimate emotion that 


**Gentlemen,—After mastering the a 
I feel in taking this chair, so well filled by my predecessor, and 
occupied so far only by the most eminent men of our 
my first words to you must be those of thanks. I 
then, gentlemen and dear coll es, for the signal honour you do 
me in entrusting to me the glorious authority of coming here to 
direct your work, always so full of interest ; thank you a thousand 
times for those generous votes, in which I think I detect rather the 
expression of fraternal sympathy than a reward for my small share 
of co-operation in the work we pursue together—a 8. so insig- 
nificant that I hardly dare recognise it — so remar 
and services so substantial as surround it. You have realised and 
prized only too well, dear colleagues, the deep and sincere devo- 
tion which I have never ceased to avow for our society since its 
foundation. If, with like thoughts, I have not scrupled to join 
my name to the brilliant list of presidents, my temerity has this 
explanation, that the future of our society is no longer am | 
bound to the person of its president, but is solidly founded 
assured. e society is now i as a learned body by all 
societies of the same nature—is acknowledged by our Government 
as publicly serviceable; is self-supporting, and may therefore, 
without fear of weakening herself, enlarge the circle of her presi- 
dential elections, and honour modest merit—may introduce greater 
variety into her sphere of work, and render her publications more 
interesting. 

‘“‘Thus reassuring myself, I feel my responsibility lighter and 
its dangers fade away. ‘ 

“If I mistake not, it is sympathy that has raised me to this chair, 
and it must sustain me here. By the development of this feeling, 
which I hold myself happy to have excited, and in rendering our 
assemblies more cordial and intimate, I sh I te pen | in 
conquering that timidity which is such a bad counsellor, and in 
obtaining hens you, in conversations made easy by a large 
communications always opportune and attractive on the many 
facts you study with constant a It is by recording in 
our transactions these successes, in their ct with 
and industry, that we shall maintain and extend the consideration 
we enjoy in our own country, and that we have won in other 
learned socities. 

** Your secretaries, full of zeal, and no less anxious than your 

resident for the welfare of the society, will apply themselves 
Pappily (I say so in their name) to reproduce in your reports all 
the interest of your conversations, yielding to no Shee uragement, 
whether from the importance or diversity of their material. 

“*To achieve such results as I indicate, gentlemen, you have 
only to enter into an honourable engagement, to dive into your 
memoranda and portfolio for all that can swell our common fund. 

‘*For my part, I shall not hesitate from to-day to invite certain 
of my friends, whose names I keep quiet lest they repent of the 
permission they have given me, to use all the coercion of friend- 
ship to prevail upon them to initiate us, in our next few meetings, 
in their interesting knowledge of the progress realised in maritime 
navigation; river navigation; towage on rivers and canals; heating 
of large buildings; of the establishment and ae of the appa- 
ratus used in piercing the Isthmus of Suez; of the working of 
certain coal strata by descending machinery; of workmen's dwell- 
ing-houses; of the principle and practice of a new kind of springs; 
of the employment of electricity in railway trains; of the greasing, 
warming, —) lighting of carriages; the smoke apparatus, and the 
use of small slack coal in the locomotives; of the construction of 
iron wagons; of steam traction applied to ordinary roads; of the 
conditions of vaporisation in tubular boilers; of steam-farming; of 
a new method of extinguishing fires; and, finally, of recent progress 
in the sugar trade. 

“Beyond these communications, may I not count, for the filling of 
our reports, upon the emulation sure to be excited by the Universal 
Exhibition of 1867. Would not a great number of us derive serious 
advantage from inserting in our reports some notices of the pro- 
ductions they will send to the Exhibition; others, documents on the 
industries they direct. 7 a 

“ Lastly, if the idea (not mine) of opening an exhibition of the 
works of the learned societies be carricd out, would you not all be 
very glad to have prepared yourselves beforehand to sustain the 
competition with your co-workers in all countries ? 

“For me, gentlemen, what satisfaction shall I not feel, when, 
my task finished, I resign this chair with the consciousness of 
having cleared the way a little for my sucecssor, whose during 
the Exhibition year will be no easy one! And, particularly, what 
joy it will be for my old days to read over your annals of 1866, and 
find therein the proof of a duty well done, and the delightful recol- 
lection of having been for one year your devoted president.” 

M. Contamin then detailed to the socicty a new method of 
calculating the proper dimensions of lattice girders, which we hope 
to give in our next number. 
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THE LOCKE MEMORIAL. 


On Thursday, the 18th inst., the yey ang place of unveiling 
a statue by Marochetti of the late Joseph ke, C.E., M.P., &e., 
erected in the People’s Park, at Barns 4 ees = of ground pre- 
sented to the town by Mr. Locke, with a liberal endowment for its 
maintenance. 

The ceremony was performed by Lord Alfred Paget, assisted by 
the principal authorities of Barnsley and a large body of the 
neighbouring gentry, and supported by Mr. Fowler, the President 
of the Institution of Civil Engineers, and a goodly assemblage of 
engineering friends from London. : 

A procession was formed in the Church Field, and proceeded to 
the park in the following order :— 

The 4th Administrative Battalion of the W. R. Rifle Volunteers, 
with their several bands. 
Constables of Barnsley five abreast. 
The Clergy and Ministers of all Religious Bodies two abreast. 
The Magistrates. 
The Captain of the Locke Scholars. 
The Locke Scholars three abreast. 
Members of the Local Board of Health. 
Lord Alfred Paget. 
John Fowler, Esq., the President of the Institution of Civil 
Engineers, and the Friends of the late Mr. Locke. 
The Inhabitants of Barnsley attending, three abreast. 
: Clubs four abreast. 

On arriving at the site of the memorial the Rev. W. J. Bender 
offered up an appropriate prayer, and the statue was unveiled. 

Lord Alfred Paget then, as chairman of 1 memorial com- 

ines :— 
hesitation that I 


mittee, addressed the assembly in the followi 
Gentlemen, it is not without 
have consented to take an active 





in Ro pementing of SS 
I had hoped that some in the tific or political 


day. 
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world would have performed the duty which appears to have 
devolved upon me, in the capacity of c! of the committee of 
the friends of the late Mr. Locke, who had combined to raise this not 
unworthy tribute to his memory. I was, however, easily persuaded, 
as I entertained a personal regard for our late friend—and having 
the good fortune to be thrown much into his society, I fully 
appreciated the good qualities he possessed. No task could, 
érefore, be more agreeable to me than aoe paying a 
public tribute of respect to his memory in this locality, whence he 
sprung—where he was so well esteemed, and is now so deservedly 
tited—and where, also the joint names of Mr. and Mrs. Locke 
ill be long gratefully remembered, for their i and muni- 
ficent endowments of your public charities. e public career of 
Joseph Locke is before the world in the works of public 
utility projected and accomplished by him. e may, however, be 
permitted to cast a retrospective glance to the antecedents of the 
well-known public man, and in this case we shall find that in his 
father he had before him a model upon which he properly and 
sensibly formed his own character; for it is clear that the father 
and son were equally remarkable for energy and stedfastness of 
mind, bined wit y and sagacity in worldly affairs. 
Joseph Locke was born at Attercliffe Common, not far from hence, 
in the year 1805, and at a very early age came with his family to 
Barnsley, where he enjoyed the advantage of the tuition of the 
grammar school. But in these days the period devoted to educa- 
tion was not long, and he was soon sent to learn the profession of 
surveying, at Pelaw, and afterwards at Rochdale, and was then 
engaged in assisting his father. In the year 1823, by a fortunate 
combination of circumstances, the attention of the late Mr. George 
Stephenson was directed to the son of his old fellow-workman, and 
oung Joseph Locke was admitted into the engine works at 
Neweastle-upon-Tyne To a hard working and studious youth 
the opportunity thus afforded of participating in the great and 
novel works of the day, and in company with such a man as 
George Stephenson, was not to be neglected. Self-help was all he 
had to rely upon, for in those days there existed but little of the 
ideas so readily found at the present time. He shaped out his 
own course, and the energy of his character led him on to fame 
and fortune. Joseph Locke, already an accomplished surveyor 
and an active colleague of Robert Stephenson in asserting the 
superiority of the locomotive over the proposed stationary system 
of traction, was soon permitted to take his own course; and in 
1835 he constructed the Grand Junction Railway, which by its 
great commercial success first strongly attracted the attention 
of capitalists to railways as a highly profitable kind of 
investment. The career of Locke, thus iciously oy . 
soon became one of incessant occupation, as mercantile 
men and the bond. fide shareholders demonstrated their 
confidence in him by subscribing largely to the lines on which he 
was engaged. The South-Western, the Sheffield and Manchest 





opened 





this + in the inauguration of the ‘Locke Memorial.’ I can 
assure the inhabitants of Barnsley, and the numerous friends and 
admirers of Mr. Locke now assembled here, that the members of 
the Institution of Civil Engineers of d, of which I have 
now the honour to be president, take a deep interest in these pro- 
ceedings, and that they pathise cordially in the respect thus 
rendered to the mem a man whom they will long remember 
as one of their ovary inguished and useful presidents. The 
world justly thinks that the days of Stephenson, Brunel, and 
Locke, were ‘days of the giants’ of the engineering profession; 
and, gentlemen, allow me to say that we, in the present day, 
entirely agree with the world at in that opinion. Locke was 
truly one of those giants. His far-seeing and strong common 
sense, his comprehensive grasp of all the — of a question 
were so powerful, that the capitalists of Lancashire, of London, 
and ultimately of France and the continent of Europe, ) ves 
faith in his pe Rell and then followed him with such confidence 
as to entrust almost unlimited capital to his disposal in every 
undertaking in which he engaged. In France he was the pioneer 
of the railway system of that country, and had the good fortune to 
be accompanied and seconded by Mr. Brassey, whom we are all 
delighted to see present with us this day. What more fitting 
representatives of Englishmen could be found than the prudent but 
energetic Locke, and the modest but lion-hearted Brassey? What 
indeed but a lion heart had enabled Brassey to meet the great 
catastrophe of the fall of the Barentin Viaduct ?—an accident, a 
pure accident, for which he was neither legally nor morally respon- 
sible. ‘Well, Brassey, what is to be done” says Locke. ‘Why, 
my dear Locke, of course I must build it up again; and build it 
up again he did. Those were the true kind of men, gentlemen, to 
be the pioneers of a new enterprise, and to impart confidence in 
Englishmen amongst foreigners. But, gentlemen, let it not be 
supposed that Locke was merely a commercial engineer. I believe 
that to some extent injustice has been done to his memory by 
those who did not know him well, arising no doubt from the 
prominent development of the common sense and commercial 
element in his character. Locke was, however, an eminently 
scientific engineer, and it is to his scientific knowledge we owe 
some of the most important discoveries and improvements in our 
railway system. He it was who first abandoned the use of the 
fish bellied rail and adoptedthe X form of rail, and he was enabled 
to do this entirely from his scientific knowledge of the true value 
of what engineers call ‘continuity.’ He it was who, in conjunc- 
tion with Robert Stephenson, combated the advocates of fixed 
steam engines as a means of obtaining locomotive power, and by 
their thorough knowledge of the locomotive engine and its capa- 
bilities obtained the victory in the contest. He it was who, by 
the confidence which perfect knowledge of the subject gave 
him, first advocated the lines over the mountain ranges between 
L ter and Carlisle, and between Carlisle and the north, by 








and then the Scottish lines uniting the two capitals, London and 
Edinburgh, were com 1 and fully carried out. In 
1837 he began the railways north of the Tweed, and thus were 
forced upon him works of greater magnitude than he would other- 
wise willingly have undertaken, for the great characteristic of his 
engineering mind was to avoid all works, however interesting, 
which were not strictly essential to the welfare of the undertaking. 
In these connecting links between north and south the features of 
the intervening country forced upon him the construction of 
steeper gradients, which he henceforth adopted. In 1838, at the 
instigation of M. Lafitte, he turned his attention to the construc- 
tion of railways in France, and with Messrs. McKenzie and 
Brassey as the contractors, he successively executed the Paris 
and Rouen, the Rouen and Havre, and the Cherbourg Rail- 
ways, as well as co-operating in other lines and giving the im- 
petus to the introduction of the railway system into France. 
These services were recognised by Louis Philip and by the 
present Emperor when they successively aus as. Locke a 
Chevalier and Officer of the Legion of Honour. About the year 
1849 he became the representative in Parliament for the borough 
of Honiton, for which he sat for thirteen years, and enjoyed the 
full confidence of his constituents. We have not to deal with 
Joseph Locke as a politician or a legislator, or I might be tempted 
to enlarge upon the consistent support which he gave to the free 
trade movement, his sensible opposition to the Sunday bill, and 
the pertinacity with which he urged upon the House the import- 
ance of obtaining full and careful estimates for the public works 
which were sought to be authorised. The time must arrive when 
the strongest mind and the most active frame require repose, and 
Mr. Locke gradually relaxed his business and Parliamentary 
avocations, still, however, continuing to be the valued adviser of 
certain railway companies; whilst at other times he appeared at 
the annual public meetings as a severe critic of their proceedings 
when their policy was not identified with his views. He interested 
himself in several useful charities, and devoted to the Institution 
of Civil Engineers even more attention than he had previously 
done, probably with an inward feeling that in the removal of 
Cubitt, Rendle, Brunel, and Stephenson, it was incumbent upon 
him to watch over that institution which had been their constant 
care. His address from the presidential chair should be in the 
hands of every young engineer. Gradually, however, he withdrew 
more from public life, and devoted himself to country occupations 
and field sports, which on the Scottish moors he highly enjoyed. 
You, men of Barnsley, always occupied much of his thoughts, and 
when he visited this place you gave him a most cordial welcome, 
listened to his advice and pleasant jokes, expressed to him the wants 
of your town, and in all ways treated him as a trusted friend and 
counsellor, and right well he merited your confidence. He went 
home fully imbued with the feeling of what should be done for the 
benefit of your town, and Mrs. Locke has religiously carried out 
his views; you know how thoroughly she has acted in accordance 
with those views in the free gift of this ground, the Locke 
Park, with an endowment for its maintenance, a most liberal 
endowment for the grammar school—whence he derived rudi- 
ments of education—a munificent gift to the Roman Catholic 
schools, and other well-considered and well-bestowed charities. 
These all attest the kind intentions of Joseph Locke, and the 
noble manner in which that excellent lady, Mrs. Locke, has carried 
them out. My mission must end with the expression of regret we 
all feel at the too early removal of the last of the trio of Brunel, 
Stephenson, and Locke, all men who had done and were still 
calculated to do good service for their country. Allow me, in con- 
clusion, to congratulate you on the auspicious inauguration of this 
noble monument to the memory of your distinguished townsman 
in the centre of this beautiful park, and in the sight of your 
children, who may be taught by it lessons of energy, self-reliance, 
and public usefulness—and to express my admiration of this fine 
work of art by Baron Marochetti, which we now entrust, with 
confidence, to your safe keeping. His lordship concluded amidst 
loud and protracted cheering. 

To a resolution thanking the donors for the statue, Mr. John 
Fowler, President of the Institution of Civil Engineers, said: 

**Gentlemen, on behalf of the donors who have presented the 
statue to the town of Barnsley, permit me to thank the inhabitants 
for the resolution which has just been read, and at the same time 
to assure them that, in the opinion of the friends of the late Mr. 
Locke, the statue has now been placed in its best and most appro- 
priate position. Such a memorial of such a man can scarcely fail 
to exercise a beneficial influence on the future career of many 
young men of this busy district, besides being in itself an ornament 
to the town. The admirable address which we have heard from 
Lord Alfred Paget has left little to be added by those who follow 
him. Personally I esteem it a great privilege to be present at the 





interesting proceedings of this day; and I am sure it must bea 
subject of peculiar gratification to the friends of the late Mr. 
Locke, as it is to myself, that one who knew him so well and 
valued him so highly, and who is himself so much respected by 
the engineering profession, as Lord Alfred Paget, should have | 
consented to take such vivid personal interest in the realisation of 
this record of our late fricud, und also in taking the chief part 





which means long tunnels at a ruinous cost were avoided, but, at 
the same time, obtaining perfectly good working lines, and 
thoroughly adapted to the nature and extent of the traffic required 
to be passed over them. At that time no engineer but cake 
would have dared to make the proposals for such lines, and 
certainly no other engineer would have been followed and sup- 
ported in them by adequate capital; and yet we all now know and 
acknowledge his views on this question to have been sound, 
notwithstanding the vehement opposition which they encountered 
at the time. What but scientific knowledge could have enabled 
Locke to arrive at such admirable conclusions ? because, at that 
time, there was little or no experience to guide him upon such 
questions. Many similar instances could easily be given, but they 
would not here be in place, and I have only enumerated one or two 
prominent cases to correct the erroneous impression which has 
appeared to exist in some few minds, that Locke was not eminently 
a scientific engineer. Will you permit me, in order to illustrate 
one of the characteristic traits of our departed friend, to refer to 
the kindly feeling, and almost I may say affection, which many of 
us have so often witnessed between himself and Robert Stephen- 
son when they met? ‘They were, as is well known, frequently 

rofessional rivals, but always attached friends; and no one who 
had the privilege to hear it, will ever forget the alternate ‘ Robert’ 
and ‘Joe’ of their familiar social intercourse in their late years, as 
in the old days long gone by. In conclusion, gentlemen, permit 
me to say, that from the career of the late Mr. Locke we may draw 
many useful lessons, and I hope, as a Yorkshireman myself, his 
example and success will stimulate other young men of Yorkshire 
to similar efforts for the good of mankind, and for their own 
reward. Amongst civil engineers, and in the annals of the institu- 
tion, the name of Locke will ever occupy a distinguished position, 
and I believe the record of this day’s proceedings will be memor- 
able as long as a great and useful man continues to be appreciated 
by England and Englishmen.” 

The proceedings were closed by the National Anthem, sung by 
the assemblage around, who were all deeply interested in the pro- 
ceedings. 





PHYSICAL CONSTITUTION OF THE SUN. 

THE following are observations made in Chili, by the Pére Cap- 
pelletti during the eclipse of last year:—‘* The" first impression I 
received, says Pére Cappelletti, after the disappearance of the 
sun, was that of an immense mountain of fire, horn-shaped, rose- 
coloured, 57 deg. from the zenith, stretching north-west. I was 
able to observe this protuberance during the whole time of total 
eclipse, viz., 2m. 22s. Nearly exactly opposite to this was 
another of the same form, but smaller and rather lighter in colour, 
and under the horn was a cloud of the same colour. I cal- 
culated the first to be 2m. 40s. in height, and the second to be 
2m. 0s. After 58s. afterwards a series of coloured flames began to 
appear, so that the sun seemed on fire and gave me the impres- 
sion of a train of powder in course of rapid ignition. This rosy 
are extended 90 deg., and is, no doubt, ‘the luminous thread of a 
chaplet form,’ seen by the Baron de Prades. It was, in fact, in 
the form of a chaplet, but it had some of its beads prolonged, two 
in a pointed form, and others in waves. The light of these pro- 
tuberances was very vivid, and I was surprised to see above them 
an isolated point of a bright rose tint. I call it a point on account 
of its extreme minuteness. On the eastern side I saw no pro- 
tuberance, doubtless in consequence of my oblique position in rela- 
tion to the centres of the stars. When the sun disappeared three 
pencils of light showed themselves in a direction perpendicular to 
the border of the moon. The most luminous, which was so bright 
as to pain the eye, even through the glass, was in the same posi- 
tion as the main aagnsnangenon: with this peculiarity, that on the 
western side its edge was even with the produced diameter of the 
moon, whereas the other side terminated in an inclined plane. 
The second pencil was almost exactly opposite to the first, making 
an angle of 10 deg. to 15 deg. with the second protuberance. It 
was less luminous than the first, and had rounded edges. The 
third pencil occupied, in relation to the other two, the apex of an 
isoceles triangle, and was only pale. Of these pencils of light the 
Government Commissioners saw only two, but at Rio Janeiro 
five were visible. . . . . I left the telescope for an instant 
to survey the grand spectacle around me. It was imposing ! 

** The darkness was rather more decided than I had anticipated, 
peg. owing to the fog. It was equal to the darkness of an 
nour after sunset; all things around had assumed a greenish hue, 





horrible to see. A rainbow arch appeared at the distance of more 
than 30 deg. from the sun, and disappeared when the eclipse ceased 
to be total. This arch was crescent-shaped, its extremities resting 
on a line tangential to the lower edge of the sun, and its axis 
forming an angle of about 50 deg. with the direction of the grand 
nucleus of light. The inhabitants of Conception at once per- 
ceived the approach of the shadow on the fog, and were terrified. | 
Several stars of first and second magnitude were discernible ; 

nothing remarkable was noticed among the animals except that 


the cock crew just before the totality and just after; the fowls 


went to roost during the darkness and re-ap’ ly it was 
light. Photographic processes were compli stopped, on account, 


doubtless, of the fog, which even preven’ the taking of satis- 
factory phases during the remainder of the ecli 

: What surprised me most at the moment of the first sun-ray’s 
edge undulated, so that it resembled the 
ocean at Cape Horn with its great heaving waves. The pro- 
tuberances vanished, but the crown remained visible during thirty- 
six seconds. It is remarkable that during the total eclipse the 
moon was surrounded by a ring of light of a silvery whiteness, to 
which succeeded the crown of rays. This white ring against the 
black body of the planet presented a singular contrast. Its edge 
was jagged, to which fact is owing the irregularity of the sun’s 
crescent on its reappearance.” 

In this recital two things are worthy of special note, writes 
Father Secchi, who communicated the above letter to the Academy 
of Sciences, viz. :— 

“1. The rainbow-arch, at a considerable distance from the sun, 
which has never before been observed, and which perhaps can only 
be explained as due to the foggy atmosphere. But why its cres- 
cent form? This may be rather puzzling to —, 

**2. The intense vividness of the first pencil of light which ac- 
companied the main protuberance, so bright as to pain the eye, as 
the narrator says. It might perhaps even be possible to see these 
rays without an eclipse; and the following observation may tend to 
confirm this surmise :-- 

‘*M. Sacchini, an astronomer at Palermo, voyaging from Rome to 
Leghorn on the 8th of August last year, made observations on 
the sunset. The weather was calm and the heavens clear. He 
remarked at the top of the disc a double jet of light, which fol- 
lowed the sun aml disap r him, and he reasonably 
inferred that the two jets might belong to the sun, and at once 
wrote to me, inquiring if nothing particular had been observed in 
the sun’s disc in the course of our regular watch. We had, in fact, 
seen at 11.30 a.m. close to the eastern border of the sun, a large 
facula, the upper part of which, of great brilliancy, terminated in 
two leaf-like jets. It was very observable by reason of its vivid- 
ness and extraordinary form. 

‘*The coincidence inclined me to believe that the appearance 
noticed by M. Sacchini was identical with that of the facula, and 
on my inquiring for further details, M. Sacchini reported that the 
height of the plumes or leaves of light was about one-seventh 
that of the solar ray, and that they extended about the length of 
a ray in a horizontal direction. These dimensions, it will be 
observed, are not very different from those recorded by the Pére 
Cappelletti, for the luminous rays, which, to judge by their 
brightness and their form, can hardly be put down as phenomena 
of the terrestrial atmosphere. However this may be, it becomes 
very interesting to observe the sun at his setting, especially in 
coast-country. The red protuberances have so frequently been 
seen that there is nothing new to say about them, except perhaps 
that the red colour has more than once been observed in the veil 
that sometimes covers the nucleus of spots. In using the diagonal 
eye-glass, which permits the use of a darkening-glass of very low 
power and of neutral tint, I have seen these red lights several 
times. But the best observation of all was on the 25th of 
September, of a spot with a double nucleus, or rather a nucleus 
divided into two by a bridge. One of these nuclei was perfectly 
pure, the other disguised by a reddish veil, not of uniform 
texture, but, as it were, bruised spirally and vertically, and with 
four distinct holes in it quite black. The colour of this veil was 
doubtless the same as that of the protuberances during the total 
eclipse. On this veil were spread a great number of streaks of 
light, such as are by Mr. Dawes termed ‘ spikes of straw,’ and 
by me ‘ willow-leaves.’ 

It is evident from the above mentioned circumstances that the 
constitution of the sun is by no means so simple as might be 
imagined, and that much remains to discover, notwithstanding 
recent progress. 


appearance was to see its 





THE IRON TRADE OF NORTH STAFFORDSHIRE.—(From our Cor- 
respondent).—The following table shows the number of furnaces in 
and out of blast in North Staffordshire :— 





In. Out. Total. 

The Earl Granville, Hanley <0 of wo 6 Bae Bao eS 

tobert Heath, Biddulph, and Norton .. .. «2 4 «2 2 « 6 
J. E. Heathcote, Apedale .. .2 «ce oc cc of 3 oo FT oe 4 
Fenton Park Iron Co,, Fenton .. .. «os «« Sas Bcc D 
Kinnersly and Co., Kidsgrove .. .. «2 «2 +2 4 «« © wo 4 
North Staffordshire Coal & Iron Co., Talk-o’-th’-fill 0 .. 2 .. 2 
W. H. Sparrow and Son, Longton .. .. «2 «2 2 of 1 «oe 8 
Silverdale Co., Silverdale .. .. oS «6 Se S 
Willi Brothers, Goldendal ow «co ve oo 8 cc 8 vo @ 


Totals .. se «0 «2 oe - 26 lL wo & 
In addition Mr. Heath has two more furnaces in course of erection. 

MONSTER SPECIFICATIONS. —The last Patent-office report, which 
we publish elsewhere, alludes with great severity to an abuse by 
some patentees of the law under which specifications are printed 
and published. It is not perhaps prawde known that it is the 
fear of expense of this kind which restrains the French Govern- 
ment from publishing the specifications of French patents in the 
same way as is done here. Some existing French specifications 
are, in fact, as lengthy as an average pamphlet. A short time ago 
an order was nevertheless given out by the French Minister of 
Commerce to publish existing French specifications in extenso as 
the English, but this order was afterwards hastily cancelled on the 
representation of a subordinate that there was no existing legal 
check in the length of the descriptions and the number of the 
drawings. 

MipitanD RatLway EXTENSION.—In the north-eastern districts 
of London works of demolition and construction of considerable 
magnitude are in progress. The Midland Railway is being con- 
tinued from Bedford, through Luton and St. Alban’s, to London. 
The amount of goods and passenger traffic carried on by the 
Midland Railway Company will compel them to have a commo- 
dious station and ample room for warehouses and other necessary 
buildings. For these purposes they have acquired upwards of 
forty acres of land, which included some of the lowest streets and 
lanes in Somers and Agar Towns. The station will be in the 
Euston-road, not far from King’s-cross. The design for the 
building is that of Mr. Gilbert Scott, which was selected after 
competition. Attached to the station, and in connection with it, 
will be a large hotel, having 150 beds. The frontage will be 500ft. 
in the Euston-road. A prominent feature of this undertaking is 
that of one railway running beneath the other, with spacious 
vaults between them. The main line will descend a gentle 
gradient to join the Metropolitan at King’s-cross, while its con- 
tinuation at its natural level—over the vaults, which are intended 
for the use of the Burton brewers—will be a few feet above the 
Euston-road. From the station the railway will be on a viaduct up 


| to the goods yard at Agar Town; thence it will run under Camden- 


road tunnel, under Hampstead-hill, el with the Edgware- 
road, over the Brent, through Harpenden, and so on to Luton, join- 
ing the main line at Bedford. The Midland Company at present 
bring their traffic from Hitchin to London on the Great Northern 
line, over that part of which they have running powers; but when 
the works now in progress are completed the traffic will come 
direct from Bedford on their own rails. Beyond the space of five 
acres to be devoted chiefly to passenger traffic, forty adjacent acres 
will be used for goods. Here will be extensive ale and grain 
stores facing Old St. Pancras-road. Messrs. Bass alone have six 
acres of flooring for the storage of beer. The upper floors are 
meant for i The Regent’s Canal runs in the rear of this 
building, and to complete the convenience of the arrangements 
hydraulic machinery of the most perfect kind is to be fitted up in 
the goods’ station. Seven years ago the Midland Company’s 
goods traffic to London was of almost nominal tonnage ; it has now 
reached 250,000 tons, exclusive of coal, which is 136,000 tons per 
annum. When this extension is pleted, coals can be carried 
from the Midland Counties coalfields direct to the metropolis. 
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RAILWAY MATTERS. 

Ir is stated that Mr. Mosely will be appointed general manager 
of the Great Eastern Railway. ~ ded dae alee | 

Ir is anticipated that the dividend for 1865 of the Northern of 
France Railway will be about 17 per cent. 

THE express trains now perform the pone Se London 
yo Brighton in one hour and five minutes. e distanbe is over 

‘ty miles. ‘ 

Mr. Dawes, the station-master at New Cross, has been pre- 
sented with a purse and sixty guineas by gentlemen travelling on 
the North Kent line. 


THE Midland Company ask for tenders for the supply of one 
thousand mineral and goods wagons, which must be sent in not 
later than the 5th February. 

Ir appears that the Parliamentary deposits have not amounted 
to nearly so much as was expected. They are £3,870,441 against 
£4,272,010, deposited last session. 


Tue number of through passengers, only, between the London 
termini and Brighton, rose from 292,331 in 1844 to 445,811 in 1854, 
and to 609,958 in 1862 the date of the last return. 

Ir is considered probable that the Belgian Government will 
urchase the Sambre and Meuse, and Antwerp and Rotterdam 
ines, and the shares of both companies are rising in price. 

A contract for 1,500 tons of rails for the Antwerp and 
Rotterdam Railway at £6 19s. 10d. per ton, has been taken by the 
Sclessin Company: Messrs. Grieve and Company, Bailey Brothers, 
and Bolckow and Vaughan also tendered. 

THE Manchester, Sheffield, and Lincolnshire have announced a 
dividend for the last half year at the rate of 34 per cent. per 
annum, which is the highest dividend this company has paid since 
1849, and the traffic is now largely increasing. 

Tue Midland and Great Western Junction Bill is, it appears, to 
be re-introduced next year, with modifications which the en- 
gineers of the two companies have agreed to adopt, and by which 
the new mode of crossing the Severn may be jointly availed of. 

In the case of Chart against the South-Eastern, where the plain- 
tiff was awarded £200 for the loss of his wife, killed, a rule nisi 
has been granted for a new trial, on the grounds, first, that the 
damages are excessive ; and, secondly, that the plaintiff had no 
interest in the life of his wife. 


Tue Grand Trunk traffic makes a poor return this week, a 
decrease of £3,228, attributed, strange to say, to the absence of 
snow, which is later than usual in making its appearance in Canada 
this year; and owing to the damp mild aeliber the pigs are not 
killed and cured, so the traffic has fallen off! 

THE latest traffic return from the Bombay, Baroda, and Central 
India Railway shows a receipt of £24 2s. per mile per week against 
£10 11s. in the corresponding week of last year. The returns from 
the Brazilian lines alse are most satisfactory, and both Indian 
and Brazilian lines show great promise for the future. 


THe Emperor of Austria has just made four concessions for 
railways to be executed in Hungary and other parts of the empire. 
These concessions are generally for ninety years, the State re- 
serving the right to purchase at any time # thirty years at a 
price equal to the net profits of the seven preceding years. 

Sir CHARLES Fox states that the works at the Victoria Brid, 
are being urged forwards as rapidly as possible. The fixing of the 
3,000 tons of iron, of which the superstructure is composed, is, 
however, a work which cannot be pushed beyond a certain speed. 
and that it will be July at earliest before the third line of rails wi 
be ready for the Brighton company to use. 

THE Great Eastern committee of investigation state that Captain 
Jervis and Mr. Josselyn refuse to retire from office with the 
remaining directors. The committee speaks in the highest terms 
of the services rendered to them by Mr. Owen, the secretary, 
without whose help their labours would have been greatly increased, 
and from whom a vast amount of useful information has been 
obtained. 

THE largeness of damages awarded by juries against railway 
companies has often been remarked upon; but, on the other side, 
it may be stated that, in an action against the Metropolitan Rail- 
way Company, for the loss of a wife who was killed on the line, 
the damage was estimated by the jury at one shilling only! The 
Court of Queen’s Bench refused a new trial, considering that the 
jury was the best judge. 

THE prospects of the Pernambuco Railway appear to be brighten- 
ing. The traffic is larger than the supply of rolling stock, but 
with additional means of conveyance, the company’s manager 
states that “‘the prospects of the line were at present beyond 
calculation,” and that not only would the line pay 7 per cent. on 
the whole of the capital expended, “‘ but that year alter year it 
would go on increasing.” 

LorD RANELAGH and a Mr. Tucker have been summoned and fined 
10s. each for smoking in a carriage on the South-Western Railway. 
Tn his defence, Lord Ranelagh stated that 70 per cent. of the Rich- 
mond passengers smoked. The magistrate considered this an ex- 

geration, but felt that quite 20 per cent. smoked, and recom- 
mended the company to run smoking carriages in future, and so 
put an end to continual difficulty. 

Tuz Horsham, Dorking, and Leatherhead Railway has not pro- 
gressed iti-an*altogether satisfactory manner, owing chiefly to the 
difficulty of securing labour. Between Horsham and Dorking there 
remains little to do, but northward of Dorking—the tunnel under 
Norbury Park and a heavy embankment at Leatherhead—have to 
be completed. An effort will be made to run through trains to 
Brighton by way of Dorking, in the course of the following summer. 


Every effort is being made to expedite the works on the Surrey 
and Sussex junction, which will give the most direct route from 
London to Eastbourne and Hastings. The act was ed in July 
last and the whole of the line, twenty-four miles in on. is now 
set out and possession of land obtained over nearly one-third of 
the distance. Several of the shafts have been sunk, and the head- 
ings driven in the Oxtead and Cowden tunnels. The line is ex- 
pected to be completed within the next two years. . 

A MEETING of the owners and occupiers of premises in Holborn 
has been held to consider “The Mid-London Railway Bill,” 
involving, as the circular calling the meeting stated ‘“‘the total 
demolition of a considerable portion of Holborn, and occasioning, 
during the progress of the works, great loss and annoyance, with- 
out compensation, to a large number of the inhabitants, and to 
determine upon the course to be adopted for the protection of the 
interests of those likely to be affected thereby.” A motion was 
passed to oppose the bill. 

THE Metropolitan District Railway, beginning at the Padding- 
ton end of the Metropolitan, passes under portions of Bayswater, 
Noitting-hill, Kensington, and Brompton, te the Victoria Station ; 
thence to Westminster Bridge and the Thames Embankment; 
thence to Blackfriars and Cannon-street; thence to Fenchurch- 
street, and, finally, to the Great Eastern Extension at Moorfields, 
an entire distance of thirteen miles. Messrs. Peto and Betts, 
Kelk, and Waring Brothers are the contractors, and the works are 
progressing very rapidly, although, from being underground, little 
sign is apparent. 

THE immense grants of land made by the United States Govern- 
ment to different railway companies embrace 125,000,000 acres, ex- 

( by 8,000,000 acres the aggregate area of the States of 
Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Pennsylvania, Delaware, and 
Maryland. These enormous grants are within one-fourth of being 
twice the united areas of England, Scotland, Wales, Ireland, 
Guernsey, Jersey, the Isle of Man, and the islands of the British 
Seas, and are within one-tenth of being equal to the French empire, 
with its 89 departments and its 37,510 communes, 





NOTES AND MEMORANDA. 


In the common ray the branchiz or gills have a surface of 2,250 
square inches. j ' 

THE Jerusalem artichoke’ derives its nitrogen immediately from 
the atmosphere. 

In order that the nae ripen its fruit, the mean annual ' 
temperature must exceed 70 deg. | 

THE rainfall on the western coasts of England ranges from 30in. | 
to 5lin., and on the south-eastern from 16in. to 24in. 

Art every age, from eight years upward, the exhalation of carbonic 
acid from the lungs is greater in males than in females. 

Dr. T. THomson has shown that the size of an atom of lead 
cannot amount to so much as the 1—888,490,000,000,000th of a 
cubic inch. 

Ata height of 500 miles above the earth a cubic inch of air 
would expand so as to occupy a sphere equal in diameter to the 
orbit of Saturn. 

ABovT one year in five is subject to the dry extreme, antl one in 
ten to the wet extreme. The wet years are uniformly cold, the 
dry invariably warm. 

M. pe Saussure stated that a fall of the mercurial column of 
4in. 2 lines occasions an acceleration of the heart’s action of about 
six pulsations per minute. 

Ir has been estimated by Sir W. Herschel that eighteen millions 
of stars may be seen in the milky way alone. Struve estimates 
for the whole heavens 20,374,000 stars. 

SrruveE discovered that a telescope admitting no more light than 
the simple pupil of the eye shows nearly twice as many stars in a 
given space as are seen by the eye alone. 

THE machine at present generally used for copying letters was 
invented by Watt. Great opposition was made to its introduction, 
as it was believed that it would afford great facilities for forgery. 

In the manufacture of needles small fragments of metal are 
broken off, and are apt to be inhaled by the operatives. By 
placing magnets at the mouth and nose the inconvenience may be 
remedied, 

Lavorster and Seguin estimate the quantity of carbonic acid 
given off by the lungs of an adult man in twenty-four hours at 
14,930 cubic inches; Davy at 31,680 cubic inches; Allen and Pepys 
at 39,600 cubic inches. 

Makcet found that mushrooms converted the oxygen of the air 
into carbonic acid during both the day and night. According to 
Pepys the perfectly healthy leaves of the fig tree evolve oxygen 
even during the absence of light. 

THE entire extent of the interior surface of the air tubes and 

ulmonary cells in a human being has been estimated by Keil and 
ales at upwards of 21,000 square inches, and by Lieber Kuhn at 
1,400 square feet, or 201,600 square inches. 

DuRInG the three invasions of Asiatic cholera in this country, 
the deficiency of rain was very remarkable. The crisis of the 
disease occurred at the driest periods. In 1832 the rainfall for the 
year was deficient by one-fourth of its average. 


THE free air of London on a windy day was found to contain 
3°7 of carbonic acid gas in 10,000 volumes; that of Chambeisy, on 
the Lake of Geneva, was ascertained by De Saussure, as a mean of 
seventeen experiments, to contain 3°8 in 10,000 volumes. 

OnE hundred pounds of Elgin and Wallsend coals consist of 
—carbon, 76°09; hydrogen, 5°22; nitrogen, 1°41; sulphur, 1°53; 
oxygen, 5°05; ash, 10°70; and require for combustion 241°14 lb. of 
oxygen, equivalent to that contained in 14,243°9 cubic feet of 
atmospheric air. 

ONE pound of the best sperm oil contains 0°12 Ib. of hydrogen 
0°78 of carbon, and 0°10 of oxygen, and when burned in an Argand 
lamp robs the atmosphere of the oxygen contained in 13°27 cubic 
feet, or 2°93 cubic feet, and produces 2°86 lb. of carbonic acid gas, 
and 1°06 lb. of water. 

THE summer of 1800 was unusually dry, no rain having fallen 
in London from 4th June to 19th August, except a very few 
partial showers. The mortality of the whole kingdom amounted 
to 185,970. The average number of deaths for 1776, and the three 
subsequent years, was 169,575. 

VINES require a mean annual temperature exceeding 49°50 deg. 
Fah. The mean winter temperature must not fall below 33°4 deg. 
Fah., and this must be followed by a mean summer heat of at 
least 64°4 deg. The vine cannot be successfully cultivated when 
the temperature is beyond 71 deg. 


LiEBIG suggests that in close rooms and on shipboard deficient 
ventilation may be compensated for by the use of hydrate of lime. 
Eighteen or twenty pounds of slaked lime will absorb 38 or 39 
cubic feet of carbonic acid gas, which would be immediately re- 
placed by an equal volume of fresh air entering through the 
crevices. 

THE temperature of London, according to Mr. Luke Howard, is 
1579 deg., but from the observations of Mr. Glaisher it would 
a to be only 0°6 deg. above that of the country, whilst 
t ma ne of London which are situated at some distance from 
the Thames do not enjoy a higher temperature than is due to 
their latitudes. 

In some experiments lately made on the explosive force of gun- 
power, some pounds of the substance were placed on a wooden 
platform erected on soft ground, and ignited. A slight depression 
of the platform was the result; but on repeating the experiment, 
with a sheet of paper resting on the powder, the structure was 
completely destroyed. 


Tue temperature of the surface of the ocean decreases from the 
equator to the poles. For ten degrees on each side of that line 
the maximum is 82°4 deg. Fah., and remarkably steady. From 
thence to each tropic the decrease does not exceed 3°7 deg. In 
the torrid zone the surface of the sea is about 6°17 deg. Fah. 
warmer than the air above it. 

In the course of the works by Messrs. Coll and Co., in pre- 
paring to rebuild No. 53, Coleman-street, London, a portion of an 
elephant’s tusk, 3ft. long, has been found at a depth of 15ft. from 
the surface. Previously a large quantity of what seemed to be 
rams’ horns and some pottery had been found on the same site, 
but of these little notice was taken at the time. 

Mons. CouPvVENT states that the height of the waves in the 
Pacific Ocean diminish in going westward; that in the Indian 
Ocean they are highest towards the middle of the expanse of 
waters; and that in the Atlantic the waves increase in height from 
east to west. He also states that the waves are highest off the 
coast of Australia between 50 deg. and 60 deg. of latitude. 

M. Parrot has calculated the acceleration of the movement of 
the heart at 5 beats for the first 1,000 metres of elevation, 7 addi- 
tional for the next 500 metres; 8 for the next 500; and 5 for every 
additional 500 metres; or, on an average, one pulsation for every 
100 metres. Of the first thousand metres the heart’s action is 
accelerated only one beat for every 200 metres of elevation. 

Dr. Roscoe has shown that brick walls are powerful aids to 
ventilation. He ascertained that in a closed space, the air of 
which contained 16 per cent. of carbonic acid 3°25 per cent. 
escaped in two hours through the solid brick. The unhealthiness 
of iron houses, or new and damp houses, is probably due to the 
oe of all diffusive interchange through iron and through wet 
walls. 


THE Utica (N. Y.) Herald says that the ice house of L. R. Lyon, 


of Lyon’s F N. Y., has not been a for twenty years, nor 
a pound of ice been put into it. The b ing is constructed after 
the ordinary method; and when it is designed to fill it, a rose jet 


is placed me pee the water pipe, and as the water comes through it 
it is - aot drops into the ice house, where it forms a solid 
mass of ice 





MISCELLANEA. 
THE value of toys sold in Paris for! New Year's gifts this year is 
estimated at £800,000, 0 yo oo Teen 
#. ’ . 4 ‘ 
a pm 2 Myon = arlar a i 
. fax. thermometer in Newt York registered 10 deg. beléw zero 
during the first week of thi | ‘ " 





Tue London and have’ fus a's tlividend 
after the rate of 34 per Cgnt. ‘per win, "yn 

A LIST of nearly 400 Wrecks up our coasts during the recent 
gales has been furnished to the of Trade. 


Tue London and Glasgow Engineering and Iron Shipbuilding 
Company are paying an interim dividend at the rate of 6 per 
cent. ‘ 

Tue American Cloth Works at West Ham were destroyed by fire 
on Friday morning last. This is the third time these works have 
been burned. 

THREE hundred houses for the accommodation of artisans and 
their families are being built at Montrouge by the express command 
of the Empress, 

GREAT excitement was caused in Australia when the news 
arrived out of the outbreak of war between Spain and Chili, and 
all sales of copper were stopped. 

FRANKFORT-ON-THE-MAINE is to be drained on the Metropolitan 
system. Messrs. W. Lindley, of London, and T. Gordon, of 
Carlisle, are to} be the engineers. 

A SCREW ram, built by Messrs. Laird, has just sailed for 
Valparaiso. She is a sister vessel to the ram now lying in the 
Thames for the Chilian Government. 

THE disputes between the South Yorkshire colliers and their em- 
ployers may now be considered as terminated. The loss to the 
men in wages will have been £10,000. 

THE United States Government is repairing all the lighthouses 
on the southern coasts injured i e war. Nearly 4,000,000 
of dollars are required to make good the damage. 

Ir is stated that the Humber Ironworks have passed into the 
hands of Messrs. Pile, Spence, and Co., who .have a concern at 
Hartlepool, and are likely to work the undertaking with energy. 

AN ingot of gold of the value of 1,000.000f, (£40,000), is divided 
at the Paris Mint into 67,250 coins, of which fifty are pieces of 
7 each, 200 of 50f., 37,000 of 20f., 19,000 of 10f., and 11,000 
of 5f. 

Tue will of Mr. George R. Elkington, electro-plater, was proved 
in the London Court, on the 6th inst. The personalty was sworn 
under £350,000. The testator has made several liberal bequests to 
the charities of Birmingham and district. 

THE French Credit Mobilier, which was established in November, 
1852, has paid 186 per cent. in dividends in twelve years up to 
November, 1864. e highest rate was 40} per cent. in 1855, and 
the lowest 5 per cent. in the years 1857-8. 

The Atheneum announces ‘a new achievement of Professor 
Wheatstone in Gestee Seagate. With his improved automatic 
instrument, properly manipulated, he can transinit six hundred 
distinctly legible signs or letters in a minute. 

THE Paris Acad of Sci has just received a handsome 
bequest by the will of a gentleman named Plumet, who has be- 

ueathed twenty-five shares in the Bank of France, each worth 
about £150, to establish a certain number of annual prizes. 

THE fire insurance companies: of New York sustained losses in 
the year 1865 amounting in all to 43,139,000 dols., an unusually 
heavy amount. They had to pay on 354 fires. This is stated to 
include only fires in which the & reached as much as 20,000 dols. 

Mr. RicHarp CULLEY has been appointed engineer-in-chief of 
the Electric and International Telegraph Company. Mr. Culley 
was for many years superintendent for the oneey in the Great 
Western and South Wales district. He is succeeded there by Mr, 
8. B. Saunders. 

Mr. New anps, the Borough Engineer of Liverpool, states, ina 
recent report, that there are in that town 3,273 courts, containing 
18,610 houses, with an average population to each house of a 
fraction over six; thus upwards of one-fifth of the population is 
condemned to live in these unwholesome dwellings. 

THE traffic of the London General Omnibus Company for last 
week amounted to £8,380 only, as against £11,124 received in the 
corresponding week of last year. The weather, no doubt, was the 
cause of the decrease by ae people anne | within doors, for 
in moderately bad weather the receipts are usually inc 

THE Times asks for a low uniform rate of ocean ery Fine 

oods of any kind are carried from England to the West Indies at 
om £7 to £10 per ton, whereas a bale of letters of the same size 
would be charged £1,792 per ton. Letters to the United States 
pay at the rate of £3,584 per ton, whilst fine goods are earried for 
£3 per ton. 

M. Frantz, a metallurgist, and M. Henri Faure, editor of the 
France Médicale, have just announced to the learned world that 
they have discovered a method for transmuting silver, copper, and 
mercury into gold, “‘which,” they say, “‘are only one and the 
same metal in different dynamic states.” We will patiently await 
the particulars. 

A REPORT is current at Chicago that a prominent railroad officer, 
understood to be Hon. W. B. Ogden, president of the North- 
Western Railroad, who had invested large sums in the Nevada 
silver mines, has received his first dividend in the shape of a ton of 
silver, in bars, valued at 45,000 dol. to 50,000 dol, on 
present value of greenbacks. 

Mr. BANIsTER, the resident engineer of the Brighton company, 
reports that he sees nothing to prevent the opening of the new 
station and the viaduct at the Tooke end in about two months 
from this time. He also states that good progress is bei ie 
with the widening of the Uckfield branch, in readiness for the 
Brighton and Tunbridge Wells traffic. 

THERE are in France 5,781,465 cows, yielding each from 551 
to 1,624 litres per annum, or an average of 938 litres for each 
animal, at 13 centimes per litre. Of ewes there are 14,506,015, 
and of she goats 17,006,395, but of the former a comparatively 
small portion are kept for the sake of their milk. In 1864 the 
consumption of eggs in Paris was represented by 13,956,875f., and 
of poultry by 23,815,833: 

M. Simonin has been experimenting upon the air of mines in 
relation to pressure on the barometer. THis inquiries have not 
enabled him to form any general laws; but the mean of four 








experiments at the coal mines of Creuzot and Epi gave a rise 
in temperature of 1 deg. Centi le for every 45 métres of vertical 
descent, and a rise of one millimétre in the barometer for every 


104 métres of vertical descent. 


A FINE iron barque has just left the stocks of Messrs. Batchelor 
Brothers’ Cardiff, and is destined for the copper ore trade. 
Her length is 140ft.; breadth of 24ft. ; depth of hold, 17ft. 
A large iron vessel is about being built at the East-yard, N 
by Mr. Spittle; and there are also iron ships on the 
Cardiff and Llanelly. This indicates that the advantages of the 
district for iron shipbuilding are being gradually appreciated by 
capitalists. 

ANOTHER illustration of the value of land in the city of London 


is afforded by the histo: Cones ae tthe ener Lombard- 
street, which was let to the Agra Masterman’s Bank for ninety- 
nine years, at £6,600 a year. Owing to a change in the arrange- 


ments of that bank it was next sold to the City Offices 
at a premium Fy mg Dee 
it, at a cost o' , ren! 

at 000, the London and Count: bank paying 000 f 
ground-floor and basement, ~ 7 4 od 
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TRIAL OF THE PYX. 


y; convey but an inadequate of the once 
y important operation to which it has reference. We say 
“once” im t, because it is really a vestige of an antique 


necessity. It is, in fact, a testing of the 
silver currency of the country as i 

and was at one period a v 
time of the conception and institution of the arrangement is 
enveloped in the mists of age, although tradition tells us that it 
was practised in the primitive mints of the Saxon re ag ye be 
The wisdom of our forefathers did not consider the assays of the 
precious metals within the walls of the money manufactory a 
sufficient guarantee for the integrity and purity of the coins put 
into circulation, and for the satisfaction of the public it was deter- 
mined that a periodical and public assay of samples taken from 
the daily workings of the pret thar should be made. 

The first of these public trials of which we have any exact 
record took place, according to Ruding, in the reign of Edward I., 
and the mode of procedure is pretty clearly indicated in the fol- 
lowing extract from a Mint indenture of that reign. We dispense 
with the ancient orthography of the document. It runs thus :—- 
“So soon as the moneys are coined and complete, the warden (of 
the Mint) to receive it and put it into a chest, locked with two 
keys; and before the money be paid to the merchant who supplied 
the bullion, the warden shall make trial of it, and if it be not so 
good as undertaken it shall be returned to the master to be re- 
molten at his own cost. When approved good, the warden to 
take out of every 1001b. weight of silver two shillings, and of 
every 5lb. weight one piece, which shall be kept in a chest (or 
pyx box), sealed with two seals and locked with two keys. One 
Py these latter shall remain with the king’s deputy and the other 
with the master. The said box to be opened once in three months 
before the council of the king, the warden, and the master, and 
the said moneys to be assayed before them, and if found good the 
master to have letters patent for his discharge.” 

The principle upon which this trial was conducted remains 
unaltered up to the present time, but circumst have changed 
to such an extent since that it is now really a mere form. For 
many centuries it was the practice for the Mint authorities to 
receive bullion in large or small parcels from merchants and others, 
and to return it in the shape of coin. This plan, though still legal 
so far as the gold moneys of the United Kingdom are concerned, 
has dropped into disuetude, and the Bank of England has for 
many _ past been the sole importer of gold into the Mint, 
silver being purchased in the market by the master of the latter 
place. The Bank is not at all likely to forward gold of less than 
the proper degree of purity; but, in order to be assured that no 
such occurrence can happen, careful assays of every parcel of that 
metal sent to the Mint are made before they are advanced to the 
stamping department. This arrangement constitutes a double 
check so far as ,old coin itself is concerned. Silver is not 
bought at all for the purpose of coinage without first under- 
going such a “trial” of its fineness as will enable the master of 
the Mint to estimate exactly the value per ounce of the material. 
Thus, in both cases, a guar.a e is obtained for the public by the 
sublic’s representatives in t': Royal Mint. The metals necessary 
or forming tie composition known as bronze, aad which are 
copper, tin, and zinc, are purchased in the same way, and undergo 
similar assayings. A second series of “ trials” takes place in the 
Mint after the various metals have been cast into bars, and a third 
after they have been converted into coin. The precious metals, 
therefore, are continually on trial before they are acquitted and 
passed on into the channels of general circulation. The ‘Trial of 
the Pyx,” however, remains at present as a final arbitrament, but 
it is never put in force until the great bulk of the coin from which 
the pyx pieces have been reserved has gone out from the Mint and 
is doing duty in the pockets of her Majesty’s lieges !—rather a 
late period for discovering its imperfection, if that really existed. 
Pyx pieces are taken from every 601b. weight bag of silver coin 
which passes from the stamping presses to the office of receipt and 
delivery, and from every 15 lb. weight bag of gold, and these are 
deposited in the “ pyx”* chest. There is no fixed period 
for the ceremony of the “trial” of these imprisoned coins, 
but on the appointment of a new master of the Mint, or, 
when the pyx chest becomes too full to hold more, it is 
usually ordered to be performed. This latter contingency, we be- 
lieve, was really the cause of the ‘‘ Trial of the Pyx,” which came 
off at Westminster on Friday last, and when the repleted box was 
discharged of its rich contents and returned for a new freight. 
Much of the form and fuss observed on that day was borrowed 
from the practices of our remote ancestry, and it would be simply 
tedious and unprofitable for us to dwell at any length upon it ; 
suffice it to say that a jury, composed principally of officers of the 
Goldsmith’s Company, sat in judgment upon certain current coins 
of the realm and gave a verdict, as a matter of course, in their 
favour. A number of spectators, comprising one or two of the 
principal officers of the State and of the Royal Mint, were present; 
and the whole of the party finally determined to dine together at 
the Goldsmith’s Hall. This latter resolution, which constituted a 
satisfactory and sensible conclusion to the proceedings, was acted 
upon on the Monday following the delivery of the favourable ver- 
dict on the pyx. 

It may not be improper to state that the tests applied by the 
jury who sit on the ‘‘ pyx” consist of certain plates of standard 
gold and standard silver, which were cast in the year 1829, and 
which have been religiously guarded ever since. The plates have 
been proved by the most careful and exact assays to be composed 
of gold and silver of the legal standard of fineness of England. 
Portions of these are cut and assayed, and the pyx coins are sub- 
mitted to the same process; an agreement in the results of the ex- 
amination constitutes an acquitment of the Mint authorities of 
any nefarious conduct. The weight of the coin is also attested, 
to the one-thousandth part of a grain, although the remedy or 
allowance for imperfection of workmanship is much larger than 
that infinitesimal quantity. 
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TESTIMONIAL TO Mr. E. J. ReED.—The Turkish Ambassador 
and suite paid a visit to the Admiralty offices, Whitehall, a few 
days since for the purpose of delivering to Mr. E. J. Reed, the 
Chief Constructor of the Navy, a gold snuff-box, which the 
Sultan had sent for presentation to him. The presentation was 
made with the sanction of the Admiralty, and was accompanied by 
cordial queen of the Sultan’s high appreciation of the services 
rendered by Mr. Reed in designing the large ironclad frigate 
Fatikh for the Ottoman Government, which the Thames Iron 
Shipbuilding Company are now building under his supervision. 
The snuff-box is studded with no less than 250 diamonds, many of 
large size, in the centre of which is the name of his Majesty in 
gold, upon a raised purple enamelled ground, emblazoned with 
stars composed of brilliants, and encircled with a close-set ring of 
diamonds, The vessel referred to was originally intended to be 
named the Turkestan, but her designation has now been changed 
by the Sultan to that of Fatikh, which means ‘* Conqueror.” 

THE BELGIAN IRON TRADE.—(From our own Correspondent.)— 
The company carrying on the Rolling Works of the Centre (Lami- 
noir du Centre) has received an order to supply a of the plates 
required for the buildings of the Usioensal Exhibition, to be held 
at Paris in 1867. Tenders have just been received for locomotives 
required for the Belgian State system. The Cockerill Company 
obtained one lot of twelve passenger engines, at £28,557. Two 
lot: of ten engines each for station manceuvres—Anglice, “‘shunt- 
ing ”— was obtained by the Couillet-Company, at £18,796, A third 
lot of ten goods engines was not tendered for. 


* There is some doubt as to the derivation of the word “ Pyx,” but we 
leave it to our excellent contemporary, * Notes and Queries,” to explain, 





HOWARD’S PATENT AGRICULTURAL ENGINES. 
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WE have had occasion more than once to allude to the engines 
with transverse boilers constructed by Mr. Howard, of Bedford, 
and we feel some pleasure in laying before our readers drawings of 
the most recent modification of the portable engine produced by 
the firm. The object had in view is to increase the efficiency 
of portable engines, without increasing the cost of manu- 
facture. To this end Mr. Howard adopts a transverse fire- 
box, which, in this instance, is situate midway of the length of 
the boiler, connected with a smoke box at each end by tubular 
flues. The heated gases lead off from the smoke boxes to a central 
chimney, within which the steam dome is situated, immediately 
above the fire-box. From the upper part of this dome the steam is 
taken and conducted by a pipe or pipes through a heated flue to 
the cylinder or cylinders of the engine. 

A, in Fig. 1, is the inner shell of the boiler, and A the outer 
shell set eccentrically, in order to form a return flue for the gases 
of combustion to the central chimney C. The transverse fire-box 
is shown at D, from either side of which the gases of combustion 
pass off through tubes E, leading to the smoke boxes F at opposite 
ends of the boiler. These tubular flues E are secured in the 
ordinary or any approved way to the walls D' of the fire-place and 
the tube plates A'. Immediately above the fire-box the steam 
dome G is set on the top of the boiler. This steam dome being 
situate within the chimney C, is heated by the gases of combus- 
tion as they pass from the smoke boxes F over the shell A of the 
boiler to the central chimney. A steam pipe H, which is fitted 
with a slide valve I, leads from near the top of the steam dome 
through the flue formed by the boiler shells A and B to the steam 
cylinders K, which are mounted on one end of theboiler. By this 
arrangement not only is a rapid generation of steam effected, but a 
supply of dry steam to the cylinders is ensured as the radiation of 
heat, and consequent condensation of steam in the dome, are pre- 
vented, and the steam is, moreover, superheated on its passage to 
the cylinders. 

Fig. 2 shows a new arrangement of the barrels or winding drums 
of ploughing engines, which consists in setting them at the 
opposite ends of the boiler. L, L', are the winding drums mounted 








upon a longitudinal shaft M, which is carried by bearings attached 
to the shell of the boiler. These barrels or drums are mounted 
upon eccentrics, so that, by turning the shaft M, they may be 
rsised into or dropped out of gear. The drums are each provided 
with a ring of internal teeth, into which gear spur pinions on a 
horizontal shaft N, that receives motion through bevel gear O from 
the crank shaft P. The pitch lines of the gearing for giving motion 
to the travelling wheels are shown dotted. In order to counteract 
the drag of the rope of the drum L! on the engine, the ere | of 
the steering whe! Q is fitted with segment blades, which, by taking 
into the ground, will give theengine a sufficient hold to prevent its 
lateral displacement while the traction rope is in action, and if 
found desirable the hinder wheels may be similarly provided. 








BovILL v. THE MILLERS OF GREAT BRITAIN. — Very little less than 
one quarter of a million of money is depending upon the issue of 
the numerous law suits now being urged against alleged infringers 
of Bovill’s patent, No. 12,636, a.p. 1849. ‘‘ It was extended 
for five years, mainly because the patentee had not been sufficiently 
remunerated.” No wonder that the printed copy of the specifica- 
tion has reached a third edition. 

TITLED REWARDS FOR SCIENTIFIC EMINENCE.—Three baronetcies 
have been lately distributed amongst three of the most eminent 
medical practitioners of England, Scotland, and Ireland, respec- 
tively. By means of the works of engineers and inventors, the 
intelligence of Earl Russell’s gifts was conveyed to Scotland and 
Ireland with lightning speed; and the baronets’ patents were 
bodily forwarded with the speed of the wind. It is strange that 
the originators of these works have as yet received no similar mark 
of favour, and that the most eminent of a class of men, to whom 
both life and property are entrusted, have never received any 
hereditary honorary distinction. We believe that the late Robert 
Stephenson had an offer of knighthood, and that Mr. William 
Fairbairn, and his son, Mr. Thomas Fairbairn, have been offered the 
honour. It was declined in each case, but the coincidence that 
such offer was made to both father and son seems to suggest a 
hereditary mark and distinction. 
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WALKER’ IMPROVEMENTS IN SHIPS. 








THE accompanying engravings show a central longitudinal 
section and a aie section, drawn to an enlarged scale, of a 
Bultalo, New York, A, A Ax represent parta of the framing of 

, New Yor! 1, A’, represent e ing 0 
the ship. The bottom’ B has's central keel C, on each side of 
which is a concavity c, c, and on each side of the concavity a 
straight and nearly horizontal surface 6, b, from near the stern to 
near the stem throughout the ship. D, D', are respectively an 
inverted arch and a direct arch terminating at each end at the 
king posts A?, A*, and extending vertically from the deck beams 
to the keelson C'. The arches D, D', and the vertical frames A‘ 
near the longitudinal centre of the vessel, are tightly bound 
together by metallic rods, so that the whole will constitute truss 
frames of the greatest possible strength and rigidity, adapting the 
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vessel to be sustained by her centre or ends without injury. 
Similar frames may be inse: crosswise when desired to give 
great 5 to the sides of the ship. D* represents an additional 
arch extending from one of the central frames A‘ to the extreme 
bow, and enclosing and sustaining a prow D*, constructed of iron 
or steel, arched both vertically and horizontally, so as to give it 
great strength. The form of the outline of the prow in its vertical 
section is shown in Fig. 1; in its horizontal section it follows 
round from the stem in contact with the skin of the vessel, 
terminating at the longitudinal centre in front of one of the 
stanchions A‘. To adapt it to resist a c ing strain, and at the 
same time avoid unnecessary weight, the interior of the prow is 
filled with timber. This peculiar construction of prow does not 
interfere in any manner with the correct lines of the ship or 
change its external form. For naval purposes the entire deck and 
sides of the ship (above and to the required distance below the 
water line) are protected by metallic armour of peculiar construc- 
tion. It consists of two straight plates with a corrugated plate 
between them. The corrugations in the plate are filled with 
india-rubber or any elastic material. G, G', represent a shot- 
proof turret supported upon or within a casing H, within which 
the guns are mounted. The top of the turret may be adapted to 
revolve, or it may be stationary and permanently secured to the 
casing or foundation H, and pierced with ports at suitable distances, 
or it may be attached to the gun carriage. The entire turret or 
floor upon which the guns are mounted may be revolved within 
the casing H. It is preferred to construct the turret in two parts, 
the lower part G' constituting the gun carriage and being formed 
of open framework. This gun carriage is supported in circular 
ways of any suitable form, and may rest upon a number of balls in 
the customary manner to facilitate its free rotation; the upper 
and external part of the turret, being separate from the gun 
carriage, may under, ordinary circumstances, remain stationary 
while the latter revolves. The dome or top may be supported on 
independent ways to permit its rotation, when necessary, inde- 
pendent of the gun carriage, or it may be at any time connected 
with the gun carriage by bolts, pawls, or any other suitable device, 
so as to adapt them to be revolved together. By thus adupting 
the dome to be revolved it may be turned, whenever needful, to 
—_ a strong and uninjured surface in the event of any part 

ing injured by an enemy’s shot. e casing H consists 
essentially of a circ arch, giving it t+ strength both 
vertically and horizontally. The arch may surmounted by a 
rebate h' to support the revolving parts. This structure affords 
very firm support to the turret, and together with the peculiar 
construction and arrangement of deck shown in Fig. 1, protects it 
from any injury from an enemy’s shot, which would en r its 
free rotation. The ventilation of the turret is provided for by the 
tubes I, I, constituting at their outer ends mere slits of about two 
inches in vertical width and two feet in length. The top of the 
turret is dome-shaped, and the whole upper deck is of convex 
form, and the sides are inclined inward, so that no part of the ship 
above the water line presents a perpendicular surface to receive 
the direct impact of an enemy’s shot. 








THE DESTRUCTION OF BOILERS BY UNEQUAL 
EXPANSION. 


Mr. NoRMAN WIARD may be doing a very valuable service in call- 
ing attention to the importance of providing, in the construction of 
boilers, for the unequal expansion of the iron in different parts of 
the structure. Mr. Wiard contends that if a very long plate of 
iron have one-half, extending lengthwise, heated more highly than 
the other, the heated half will be elongated more than the other, 
and thus a strain will be brought upon the dividing line tending to 
shear the plate in two. We learn from a New York contemporary 
that at the last meeting of the U.S. Polytechnic Association Mr. 
Wiard stated that he had tried the experiment with a plate 10ft. 
in length. In order to obtain sufficient width to prevent the sheet 
from being bent edgewise he had two plates rivetted together at 
their longitudinal edges; then heating the whole red-hot, he 
lowered one half into a trough of water, immersing the plate to a 
depth just above the line of rivets. He says that the plate 
at both ends, the crack extending over 2ft. toward the middle, and 
running along the line corresponding with the surface of the 
water. Mr. Wiard’s argument is that in certain circumstances 
similar conditions may obtain in steam boilers. For instance, 
when an engine is at rest the steam may be superheated, the tem- 
perature of the plates above the water-line may be raised consider- 
ably above that of the submerged portions, and thus a shearing 


strain may be brought upon the plates along the water-line, which, | 1 

















if not sufficient in itself to divide om, per act in conjunction 
with the pressure to produce a rupture. ile there is a 

degree of plausibility in this idea, it seems to us that the rending 
of the plates by the different temperature of their is not the | 
manner in which boilers are most likely to be broken bay 
expansion of the metal. Iron is so rove | a conductor of heat, and 
the superheating of steam in a boiler must proceed so slowly, it is 
difficult to conceive of any 8) ly-defined line between consider- | 
ably different temperatures. e conditions are quite unlike those 
of a red-hot plate suddenly immersed to half its depth in cold 
water. But as we have already hinted, in the case of a compli- 
cated fabric, like most of the large steam boilers now in use, made 
up of hundreds of pieces of iron fastened together in various posi- 
tions, and exposed in its different parts to widely different tem- 
peratures, it may be that strains are frequently exerted which will 
tear the fabric to pieces. These strains, though acting through 
short distances only, are practically irresistible in their power, and 
no stay or bolt coal wit. qu 
pansion has made itself most manifest heretofore at the joints of 
the tubes in the tube sheets, and it may be that boiler makers 
should give more attention than they have to the less apparent 
action of this irresistible force in other portions of the structure. 





LANCASTER’S IMPROVEMENT IN CARTRIDGES 
FOR BREECH-LOADING GUNS. 


TxIs improvement, patented by Mr. Lancaster, consists in con- 
structing central fire cartridges for breech-loading guns with a pin 
or stud projecting from the side thereof ; this pin is simply for the 

urpose of indicating that there is a cartridge in the gun ; it = 
orms no part in firing the charge, but, protrudes through a hole 
made for the purpose in the rear of the ‘barrel or breech. 
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ying engraving is a longitudinal section, 


Fig. 1 of the accom 4 
and Fig. 2 a view of the rear end, of a cartridge constructed accord- 


ing to the invention. a is the cartridge-case, and 6 is a pin pro- 
jecting from the side thereof for the purpose of indicating that 
there is a cartridge in the gun. This pin protrudes through a hole 
made for the purpose in the rear of the barrel or breech, as seen in 
Fig. 3, which is a longitudinal section of a portion of a gun with 
one of the improved cartridges in place. cis the percussion cap 
by means of which the charge is fired. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
ARMOUR PLATES, 

Srr,—The accompanying original tracing, made at the date it 
bears, 1861, will show that the external form of armour plating 
illustrated in your paper of the 19th, is not now for the first time 
proposed. 

In 1860 my patent was taken for a dovetail rib and plate for 


stand them. The effect of unequal ex- |? 





ship and battery armour, as shown by Fig. 3 on the same tracing, 
without reference to any i 
“backing,” which had not at that 
time engaged so much attention 
as it more recently hasdone. This 
mode of fixing armour plates was 
illustrated in the Mechanics’ Maga- 
zine in the month of September, 
1860, and was discussed, in com- 

arison with several other systems, 
in a series of numbers of the same 
journal during the months of 
March, April, and May in the fol- 
lowing year. 

In 1861 the system shown in 
Figs. 1 and 2 was designed by me 
to follow.out the principle of dove- 
tail rib-fixing, with the further 
objects—beyond its assumed advan- 
tages in external form—of present- § S 
ing a greater thickness and more 7 


effective power of resistance with. Wp 


out materially adding to the weight Y 7 
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of metal, and, at the same time, of 
diminishing the cost, by rolling 
both the rib and V plates to their 
finished form in grooves, and 
thereby avoiding the expense of 
agp and other costly work upon plating, as ordinarily done. | 

fy patents of 1860 embraced a mode of fixing the ribs ap- | 
plicable to the V plating. Similar tracings to the one now enclosed 
— the time shown and given to gentlemen interested in the 
matter, 

I have never attached any importance to armour-plate patents, 
and should not have taken one on my own account, nor should I 
have addressed you now, but for the impression that if the ex- 
ternal form under notice is worth anything it may (or some modifi- 
cation of it) be made subservient to one or more of the advantages 
for which it was designed by me. T. W. Pum. 
Wolslauton, Stoke upon-Trent, 22nd January, 1866. 
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Srr,—The ‘‘novel system of armour plating, recently proposed 
ry Mr. John Brown, of Sheffield,” and illustrated in last week's 

NGINEER, bears a considerable resemblance, both in principle and 
object, to the *‘ Armour for vessels of war,” &c., patented by me 
on the 19th of November, 1862: By removing the armour plate 
from the woodcut of my system that a) in THE ENGINEER 
of the 5th instant, and doing the same by that of Mr. Brown pub- 
ished last week, and turning the figures face to face, it will be 









seen that the chief feature of both systems is to present « series 
of alternate of timber and iron as a backing to the armour 
In the sections (each a similar por- 





CHALMEKS' SYSTEM, 


BROWN'S SYSTEM. 


Without entering upon questions of detail, such as those relating 
to simplicity of construction or economy, permit me to refer briefly 
to the objects aimed at in the res; iveinventions. I quote from 
my patent specification, No. 3105, 1862, ‘‘The objects aimed at 
in the combinations and ments of muterials hereinbefore 
described are to disperse or distribute over an extended area the 
power or work in the projectile at the point of impact, as illus- 
trated by the dotted lines / leading from the shot m.” One of Mr. 
Brown’s objects ‘‘is to enliven the resistance by developing a 
powerful amount of reactive force, and to disperse over the struc- 
ture the concussion produced by the blow.” And he further 
adds, ‘‘ It has the advantage of circumscribing the damaging effect 
of live shells.” On this point the Iron-plate Committee’s — 
for 1863, referring to the “* Chalmers a says: ‘ The backing 

roved much more substantial than the backing of wood wi 

e interposition of the iron plates, which seem to prevent the 
crushing of the wood and the spreading of the fracture to the con- 
tiguous portions of the backing. It would also probably tend to 
prevent ignition from the ion of shell, and evidently affords 
great support to the armour plate, as was shown by the furrows 
on the rear of the plates.” 

In concluding your notice of Mr. Brown's invention last week 
you expressed a hope that “an opportunity would soon be afforded 
for practically testing on a large e an invention which ap- 
parently possesses many excellent features.” In such hope I most 
cordially join, being satisfied that the result would prove highly 
satisfactory, and be of great advan’ to the public service ; for, 
with the exception of the grooved or fluted plates, the principle of 
Mr. Brown’s invention is the same as that which the generosity 
and public spirit of Sir Morton Peto enabled me to bring to trial 
in April, 1863, and of which the Iron Plate Committee reported, 
that ‘‘ No other target designed for naval purposes has resisted a 
similar — of shot with so little injury.” 


London, 22nd January, 1866. JAMES CHALMERS. 





AMERICAN ORDNANCE. 


S1r,—-The report of the Chief of the Bureau of American Naval 
Ordnance cannot be generally accepted but in a very qualified 
manner. I venture to think that the statements suggest a mere 
American position of the case, and will never influence the con- 
struction of ordnance in this country. I have been on board an 
American ship of war, and critically examined the llin. smooth- 
bore cast iron guns. After the ship came out of action I observed 
that the ship rolled so much that the use of rifled ordnance was 
not in any sense expedient ; the armour-plating, or chain substi- 
tute, was not worth imitating. The range of the guns was very 
small, and the charges for the guns far below our service. Our 
ships are larger and do not roll so much, consequently we can use 
half of the armament, as rifled 13in. guns of very considerable 
range; and certainly the wrought iron guns of our manufacture are 
stronger than any cast iron, and burn large ch of powder. 

We are told in the report that the turreted ship Royal Sovereign 
is only a wm Ry the American Roanoke, and only armed with 
smooth-bore 10in. . Ishall never advocate any turreted ships. 
but I think it quite possible for England to produce a new an 
original system of naval architecture, and especially of naval 


artillery, and not copy anything from America, In the report it 
states that they ‘‘ can afford to wait the results of trials now 
d to bring forward a rifled gun of large calibre, 


ome in Eng 
which can be trusted and used as a substitute for the smooth-bores 
in broadside or pivot.” 

Most thinking men will see by this admission that some honour 
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is due to this country. England gains by the judicious expenditure 
on her guns, and will always hold her own with wrought iron. 
2, Strand, London, Jan. 24, 1866. ArTHur GearRina. 





TWISTING SHIPS’ FRAMES. 

Srr,—Dr. Rankine’s proposal to twist instead of bevelling the 
frames of iron vessels is one that has occurred to a number of other 
persons, some whose practical acquaintance with shipbuilding has 
enabled them to leave the proposal as impracticable when put in 
comparison with the present system of bevelli As an instance, 
refer to Mr. Alexander's letter in your last issue, in which the 
writer informs us that, at a certain stage, he saw the difficulties to 
be insurmountable and left them to themselves. 

The chief features of the present system are :— 

1. All the operations of bevelling and setting are performed 
upon the frame at the same time ; or, what amounts to the same 
thing in effect, they follow so a upon the other, and last 
in the aggregate so short a time, as to be within the range of one 
operation. 

2. When the frame is bevelled and set together there is no extra 
operation entailed, to be performed upon any other of the seant- 
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lings such as reverse bars, bulkhead ‘and floor plates, and beam 
knees, but such as either are involved in the separate tion 
of, tones, Gn oye mone tend, pecdetiasl Gh camamatn poh, the 
orien eeareney Gants 8, SOS FR She same parts coincide with 
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3. In the process of bev: the of the angle iron which 
is intended 7 Rates interenl which Dr. Rankine says 
should stand ee Soars © the viane of Ee cueee Se lat- 
ing, is used as the plane which all the bevels are taken or tried 
je also serves the double use of forming the base upon 
w the curvatures are imparted in setting such a section of 


iron. 

Now with regard to the first of the above features, I have to state 
that, with a frame-furnace in condition, and the plates upon 
which the operations are ormed in proper order, I have, un- 
noticed, timed the whole operation of heating, setting, and bevel- 
= upon, a single frame for a vessel of 1,000 tons, with the 
following results 


:—Heating the frame, ten egy ; pulling out 
of furnace, setting, and bevelling, three utes; whole time, 
thirteen minutes. I have not understated the time, and hence 
the operation upon the frame may fairly be Pre 204 as rapi 
executed. 

Now, here I will assume time as the measure of the labour, and 
this I think will be conceded by those who are familiar with -the 
work, and this is three minutes. I do not reckon the heating 
time, as that will occur in whichever way the frame is “ set.” 

By the method of twisting, therefore, this great desideratum, 
time, must not be lost in competing; but this twisting operation is 
not that which takes—or would if resorted to—up the time, but 
the operation of setting, or ‘‘twining,” to the requisite curvature 
the frame so ‘‘ twisted,” for now these operations cannot be per- 
formed upon the simple ‘‘ plates” as before, for this reason, that 
the plane of the internal flange of the frame has become to the 
degree of the twist helical, and cannot be used as the guide and 
anvil in performing the operation of bending; nor has it in the 
flat even ‘‘ plates” at the furnace mouth the coincident plane by 
by which its varied twist can be corrected and maintained. In 
short, the simple features enumerated as two and three above are 
entirely eradicated, and a machine is required of such a character 
as your correspondent, Mr. Alexander, confesses to be rendered 
complicated, the production of which he abandoned, and which 
few would attempt to mature who knew the extreme simplicity of 
the operation now performed, and which good iron readily permits. 

Round the sterns of vessels the cast frames can be, and are in 
some establishments, put without either twist or bevel, except toa 
small degree. There are vessels sailing out of London so fitted, 
whose names I can mention if desirable. This is done by putting 
the frames round the stern like so many radii. RAME, 

TELEGRAPH CABLES, 

Srr,—I am so awkardly placed at the present stage of the dis- 
cussion on telegraph cables that I can scarcely expect to continue 
it with advantage, but I am urged, in answer to the note you have 
appended to my letter published in last week’s ENGINEER, to add 
till a few more words to what I have already said on the subject, 
and trust in the good spirit of fair controversy that you will allow 
my statements, with all their ‘‘ merits and demerits,” space in your 
columns. 

If I understand the drift of your remarks, it is that the opinion 
given by THE ENGINEER in the number of the 3rd November last, 
and repeated in a recent leading article, that the adoption of 
Allan’s ‘‘ system of constructing deep-sea cables, whatever may be 
its merits or demerits, would doubtless have sufficed to obviate the 
disastrous failures which have again and again occurred in the 
attempt to lay a trasatlantic bass. 5 sng had no reference what- 
ever to the particular cable proposed by Allan’s Transatlantic Tele- 
graph Company, or to any other known specimen of cable; but had 
reference solely to some particular combination of Allan’s prin- 
ciple of construction, the arrangement of which has not as yet 
even been determined: it was simply, to quote your own words, a 
“qualified approval of Allan’s cable in principle, not to any par- 
ticular specification of it.” I must say that it is not even now 
quite comprehended how the adoption of a “‘ system” or a ‘* prin- 
ciple,” could have obviated disastrous failures; and it was cer- 
tainly considered to be a fair inference that your assertion had 
reference to that particular specimen of Allan’s cable that had 
been so recently submitted to the public by Mr. Allan as the cable 
best adapted, in Mr. Allan’s own opinion, for an Atlantic cable, 
and consequently, it is apprehended, as the best form of construc- 
tion that Mr. Allan considers his principle of construction will 
yield, and which is, moreover, the only specimen of Allan’s cable 
that the public can be said to have any knowledge of. 

In accepting your explanation it can only be said that if your 
meaning has been misconstrued, or assertions attributed to you that 
you never uttered, in the observations that I have previously 
made, that I much regret that I should have so erred, and 
willingly retract any obnoxious statement that may have been 
made. At the same time it must be observed that the error that 
would seem to have been committed in this respect is one more in 
the letter than in the spirit, and that if I had so misconstrued 
your meaning it is somewhat strange that the delusion under 
which I laboured should not have been noticed in your leadin 
article on “‘ Electro-telegraphy and electrical science,” publishec 
in THE ENGINEER of the 12th inst., which so particularly refers 
to the objections I had taken to your assertion. 

Whatever misconception may have arisen from the use of the 
words ‘‘ Allan’s cable,” there could have been no mistake as to the 

precise meaning I have always attached to them throughout this 
discussion, and though the cable I have suggested may be in 
accordance with Mr. Allan’s patent, it is as distinct in construction 
from the cable Mr. Allan has adopted as his, as two submarine 
telegraph cables can possibly be; and the wonder seems to be (not 
that it never occurred to me) that the end and object of my com- 
munications have been to assert that by the use of Allan’s cable 
the failures which have occurred in transatlantic telegraphy would 
have been obviated, oy that I have advocated with warmth and 
bias the superior efficacy of Allan’s cable, but that I should ever 
have been of having entertained such opinions. The 
impression on my mind is that I have evinced the most lukewarm 
partiality even for my own bairn, and have presented it as an 
object scarcely deserving of public support, but as one on which 
perhaps ‘public spirited liberality” might most advantageously 
expend itself in the way of submarine telegraphy. 

really do not see, moreover, what I have stated in previous 
communications to lead you to think that I am disinclined to 
admit as Mr. Allan’s cable any but one particular specimen; and 
with res to the statements you have made, such as that the 
result of this appreciation (by Mr. Allan) of the mechanical 
advantages of a steel conductor, was a proposal for the construc- 
tion of a cable, amongst others, similar to that so recently pro- 
posed by ‘“‘T. M.” And, again, that the cable suggested A me 
was ‘‘in accordance with Mr. Allan’s original plan,” it will be best 
to allow Mr. Allan to speak for himself. 

“* My first patent was for a cable to c: three wires. A strand, 
as you are aware, is made up of seven circles.” I quote from notes, 
but I believe I give Mr. Allan’s own words, as recorded in the 
minutes of evidence taken before the Submarine Telegraph Com- 
mittee of 1861 :—‘‘In that case I took four iron wires, No. 1's or 
No. 2’s, and three gutta-perchas, so that the three iron wires that 
went spirally over the centre one could not stretch on account of 
being placed on a metal core, and therefore the three conducting 
— - the intervening spaces could not be either stretched or 
C yg 

From this it would appear that Mr. Allan’s original plan of 
construction for submarine telegraph cables, as far at least as the 
conductor is concerned, consisted of four No. 1 iron wires, or the 
like number of iron wires of No. 2 gauge. Now, No. 1 wires are 
three-tenths of an inch diameter, tly the duct 





q y ° 
Allan’s cable, according to the first patent, taking the ‘three 
gutta-perchas” into account, would be diam 


9in, eter. The pro- 





posed amount of insulation is not given, but if the and the 
ppent ot ees the cable was intended to te to 
that of the length and speed of the late Atlantic the speed 
of which, ing to rumour, was not likely to have been found 


at all excessive—the thickness of material that would have been 
required for efficient insulation, added to the diameter of the ¢on- 
ductor, would have produced a cable of very formidable dimen- 
sions indeed, so much so that I am afraid to state my opinion more 
definitely, and if we had not the patentee’s own word or the fact, 
it would have been scarcely credible that so “‘ sturdy a labourer 
could have been the parent of the ‘“‘ attenuated stripling ” that has 
provoked so much dispute. 

Mr. Allan proceeds to say that this “rope, like others, had to 
be thrown aside on account of the weight,” and there can be no 
doubt that the weight of the cable would have produced a serious 
obstacle in the way to its adoption for long lines of telegraph. 
Four No. 1 iron wires would alone weigh 50 cwt. per knot; and 
probably it would not be difficult to find other reasons, were it 
requisite, to justify Mr. Allan in the course he pursued in abandon- 
ing his original plan and adopting in its place the ne plus ultra of 


pidly | submarine telegraph cable construction, and that he has done so 


and for ever disowned his first conceptions his following observa- 
tions will clearly explain :— 

‘IT made up my mind that if I could not get a rope reduced to 
the weight of 10 cwt. or 12 cwt. per mile, so that the whole 
distance (!) could be carried in one ship, it would be useless to 
attempt it. I hit upon the plan of using a metallic core of copper 
and iron or copper and steel.” In answer to the ensuing question 
Mr. Allan states, relative to his invention, ‘‘I came at it bit by 
bit as we usually do in our researches for anything,” and then goes 
on to explain the reasons which induced him to recommend, as I 
understand his evidence, the use of a copper conductor about jin. 
diameter, surrounded with one layer of fine steel wires of No. 25 
gauge, and insulated with three or four thicknesses of gutta-percha 
and coated with some outer protecting covering. The opinion 
that this particular construction of telegraph cable is the best 
that can be adopted, was then, and has—as may be gathered from 
the specification contained in the os of Allan’s Trans- 
atlantic Telegraph Company—by Mr. Allan been ever since 
retained u dified. It need scarcely be pointed out that Mr. 
Allan’s statement, as given above, as to the kind of cables he has 
proposed for submarine telegraph cables cannot be said to be in 
accordance with the views you have expressed, nor can a steel 
stranded conductor of fine wires ;;in. diameter and insulated with 
‘bin. gutta-percha, be said to be a construction of cable “‘in 
accordance with Mr. Allan’s original plan.” A cable so constructed 
may be, as before observed, agreeable to Mr. Allan’s patent, but as 
a matter of fact it is an individual construction quite distinct from 
** Allan’s cable.” 

You say that I have ‘‘ misunderstood the purport of the specifi- 
cation of Allan’s cable contained in the prospectus of the 
Transatlantic Telegraph Company.” I would ask, how? The 
copper conductivity of the cable is therein stated to be 300 lb. per 
knot; the insulation, gutta-percha, 450 lb.; the diameter of the 
cable, Zin. ; its weight in air, 94 cwt. per knot—in water, 3 cwt. ; 
specific gravity, 1°4; breaking weight, 11,000 fathoms. How can 
this ssibly, and in what way has it, been misunderstood? It 
may Be well to observe that, according to this specificati the 





The second objection raised to bogies is “‘the small size of the 
wheels, and the necessity of carrying the load on the centre pivot, 
without the power of utilising it for adhesion.” 

There can be no doubt that with equal weights a large wheel is 
preferable to a small one; size of a wheel should be 
considered in connection with weight it has to carry. Now, 
on referring to the drawing of bogie, it will be seen that the 
weight of the leading of engine, which is 13 tons, rests 
upon a point a the centre of the cylinders. The 
bogie w in diameter, and the engine frame is made of 
an arched form to allow them to traverse freely. If we now 

the bogie to be removed, and one pair of radial wheels 
eubeiiuted, say 3ft. 6in. diameter, in the goalie of the back 
wheels of bogie, the weight they would have to carry would 
be 15 tons, and the engine frame would require to be arched 6in. 
more than at nt to allow Sant 1 oe oe have i a 
comparison two pairs 0! eels each carrying 6} tons, 
and one pair of 3ft. 6in. wheels carrying 15 tons, a large portion 
of which weight would eres By leading wheels. There can 
be no doubt as to which would be the better running engine, and 
which the more destructive to the permanent way. 

Mr. W. = Adams states very justly that an ordinary 
engine or a radial engine may have its weight placed upon three 
— of support, as is the case in a bogie engine, by the intro- 

uction of a cross-spring; but this arrangement cannot be effected 
at the leading end of an engine, which is generally admitted to be 
the best place for the bogie or radial wheels. It is impossible, 
however, to obtain by means of a cross-spring so rae a compen- 
sating action as a bogie with a central bearing is found to give. It 
is obvious that a bogie frame on this principle acts as a compen- 
sating lever transversely, while the bearing springs act in a similar 
manner maar games so that it is almost impossible to conceive 
any condition of road to which a bogie will not adapt itself with 
the greatest facility. I have observed that the i of 
bogie engines are not so liable to break as those of ot. engines. 
This may be accounted for by the greater steadiness with which 
they run, and by the weight on the wheels not being altered or 
disturbed by any unevenness in the surface of the rails. 

I have omitted to notice the objection that the weight on the 
bogie is not utilised for adhesion. These engines have from 28 to 
30 tons of adhesion weight, and, with the occasional use of a little 
dry sand equally distributed upon each rail, it is found that they 
have ample esion for the work they are required to do ; it 
would therefore be useless to complicate them by converting the 
bogie wheels into drivers. That it is perfectly practicable to do so 
has been recently proved by Mr. Fairlie, and Messrs. Beyer and 
Peacock have also made a bogie engine for a foreign railway 
which had four coupled wheels driven by a pair of cylinders in the 
usual way, and another pair of cylinders were applied to drive the 
bogie; but I have not heard if it was found to answer the purpose. 

Bow, 24th January, 1866 W. ADAMS. 





ON THE COMMERCIAL IMPORTANCE OF THE PROPERTY OF 
SPECIFIC INDUCTIVE RESISTANCE IN MATERIALS FOR THE 
INSULATION OF SUBMARINE TELEGRAPH WIRES. 

m Srr,—In your last week’s number is an article under the above 





weight of the steel wires, added to the weight of the outer cover- 
ing, amounts, as may be seen, to 314 Ib. per knot. 

It is probable enough that the statements I have made 
respecting Allan’s system of construction are absurd; but, for 
myself, I care little to use such epithets, and much prefer 
proving to declaring my opp t’s stat ts to be “ absurdly 
devoid of foundation.” With respect to the particular assertion 
of mine you so denominate, I can but observe that I see no reason 
to alter the opinions therein expressed, but consider the subject- 
matter of the statement to be of so little importance that I do not 
consider it worth while to occupy your space by discussing the 
point. It is evident that the compound wire conductor would 
very speedily attain the size requisite for a simple steel wire con- 
ductor. 

That Iam at fault in the whole of se | argument if Mr. Allan’s 
system of constructing submarine telegraph cables offers no 
mechanical advantage over that more generally approved, is 
another statement you have made that I do not percejve the force 
of. My —— is that the arguments I have advanced in the 
letters you have done me the favour to insert in your journal tend 
mainly to show that neither the late Atlantic cable nor Allan’s 
cable can bear anything like 11,000 fathoms of their weight in 





| water—the weight it is officially announced they are able to bear; 


and that, accordingly, there is small chance of the shores of 
England and America ever being joined by their use; and how 
these arguments can be invalidated by the inferior or superior 
mechanical advantge resulting from Allan’s system of construction 
is, as I’ve said, beyond my ken. ’ 

As these observations have already extended to considerable 
length I will not further trespass by discussing the opinions you 
have offered concerning the relative strengths of Allan’s cable and 
the Atlantic cables, but will merely observe, by way of recapitula- 
tion of the opinions I have previously expressed in your columns, 
that the effective strength of the late Atlantic cable is considered to 
have been about three tons, equivalent, it is calculated, to a little 
more than three miles of the cable’s length in water, and that 
the strength of Allan’s cable ae eee be estimated at 
9cwt. 16 1b., or to somewhat more than two miles of its length in 
water. 

With - to your concluding statement that ‘‘the weight 
per naut. of gutta-percha” required to insulate a 4%,-in. steel wire, 

‘so as to render the signalling speed equal to that of the last 
Atlantic cable, would be six times the weight per naut. used in 
the construction of the latter,” it seems to be merely repeating in 
terms of the weight the information I had submitted in terms of 
the size, and although I cannot say that I am particularly interested 
in knowing the precise weight instead of the thickness of gutta 
percha that would be requisite for the purpose stated, I very 
readily accept the statement. T. M. 

22nd January, 1866. 

P.S.—It is scarcely necessary to mention the fact that a typo- 
graphical error has occurred in the last sentence of the sixth 
paragraph of my letter of the 19th inst. For ‘‘I should wish my 
opinions to be subjected,” &c., read ‘‘I should wish my opinions 
to be accepted, subjected,” &c, 

[We prefer to cut short a discussion which as far as our 
correspondent is concerned bids fair to be interminable, by in- 
serting the foregoing letter as the final reply to which he is 
entitled, and we therefore refrain from expressing any opinion on 
its contents.—Ep. E.] 





BOGIE ENGINES, 

Srr,—As the question of adapting engines to sharp curves is one 
of considerable interest at the present time to many persons 
engaged in working railways, I trust you will permit me to make 
a few remarks upon Mr. W. Bridges Adams’ letter in your journal 
of last week. 

Mr. W. Bridges Adams speaks of certain defects as being 
common to bogies. The first it that when kept short between the 
axles it has a habit of becoming a drag, or of ‘‘ putting the 
wrong leg foremost.” 

Now with reference to this objection, I believe bogies were 
originally made with the wheels only 3ft. apart, which was doubt- 
less too short a wheel base to keep the bogie steady; but for some 
years the practice has been to make the wheel centres equal to the 

uge of the rails, forming a square in fact. Several of the North 

mdon engines have 4ft. 8in. bogie centres, and I have never 
detected any unequal wear in the wheel flanges that would lead to 
the impression that they were in the habit of “‘ putting the wrong 


f | leg foremost ;” still I am satisfied that greater steadiness is ob- 


tained by the extension of the wheel centres to 6ft., as in the 
bogie under consideration. 





ling, but in which the author is apparently not aware of the 
pro; that has been made in the practical development of india- 
rubber and its compounds as durable and efficient insulators. 

It has long been known that india-rubber, unless properly 
treated, is prone to decay from oxidation, a fact which accounts 
for its want of durability in many of its forms, whether applied 
as an insulator or for other purposes; and with a view of prevent- 
ing this change I have given my attention to the subject ever since 
the year 1855. 

In 1859 I submitted some lengths of my insulated wires to Mr. 
Latimer Clark to be tested, who reported very favourably upon 
them. I have lengths by me made six years ago, which continue 
in every respect equal to when they were first made. 

About three years ago Government sent out various lengths of 
insulated wires from different manufacturers to Kurrachee, to be 
tested in the Indian Seas, and the report from the Government 
states that, whilst all the other india-rubber cables have failed, mine 
remains perfect, and is three times better than the gutta-percha 
core of the Persian Gulf cable. 

My core has been tested by many electricians of repute, among 
whom I may mention Professor Miller, King’s College ; Professor 
W. Thomson, Sir Charles Bright, Mr. Latimer Clark, Mr. 
Fleeming Jenkin, Mr. Whitehouse, Mr. Lawes, Mr. De Sauty, Mr. 
Willoughby Smith, Mr. Webb, and others. 

I have supplied 25 miles to the Electric and International 
Telegraph Company, which Mr. Varley has reported upon as being 
considerably better, both in its inductivity and insulation, than 
gutta-percha; and also 50 miles to the Government, which Mr. 
Latimer Clark, the Government engineer, has reported upon as 
also being very much better than the best gutta-percha core that 
he has ever tested. Every joint in these two lengths was passed as 
being equal in insulation to the core. 

Now as to cost-—for it must form an important essential in such 
extensive operations as submarine telegraphy—I am prepared to 
supply a conductor insulated with india-rubber, under my patents, 
for £20 ‘ag mile less than the gutta-percha core of the Persian 
Gulf cable, and which shall be equal to it, both electrically and in 
durability, under any conditions which may be required. 

WILLIAM Hooper. 

The Works, Mitcham, 8., Offices, 7, Pall-Mall East, 8. W., 

24th January, 1866, . 








SoutH KenstncTton MuszuM.—During the week ending 20th 
January, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
11,480. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 4 p.m. 1,984. 
Total 13,464. From the opening of the museum, 5,771,048. 


New ANCHORS FOR THE NAvy.—Mr. Martin of the mercantile 
navy, has succeeded in bringing before the notice of the Lords of 
the Admiralty a new self-canting anchor, which sustained a very 
severe proof on Saturday under the hydraulic testing gear in 
Woolwich dockyard. It possesses considerable holding power and 
strength, combined with diminished weight, and it can neither 
foul nor become fouled. Nor can the vessel’s bottom be injured 
by it, as no part of it projects above the ground. The anchor 
tested yesterday is intended for her Majesty’s iron gunboat Vixen, 
now fitting in the basin at that yard for service. Two other 
anchors on the same principle—bower and sheet anchors, one 
weighing 55 cwt.—are now lying at Woolwich for the iron-cased 
corvette Favourite, and the double-screw gunboat Viper, in course 
of construction at Poplar. The anchor is exceedingly short in the 
shank—namely, 79in., and is of malleable iron, without welding. 
The weight of the anchor is 2lewt. 3qrs. 14lb. It was manu- 
factured at the Gateshead Ironworks under the immediate superin- 
tendence of the patentee. Having borne the full Admiralty test 
—21 tons 13 cwt. 1 qr., without the slightest permanent deflection, 
Mr. Martin, who was present, suggested an increase of 50 percent. 
This strain was applied in double position to each arm, working up 
to 32 tens 15 cwt. The deflection was then ;j,of an inch. The 
strain having been released, the anchor returned to its former 
state, leaving no deflection. The process of testing the anchor was 
carefully performed in the presence of Commodore Hugh Dunlop, 
C.B., superintendent of the yard ; mer Arthur Wilmshurst, of 
the iron-cased turret-ship, Prince Albert; Captain Biddlecomhe, 
master-attendant; Mr. rge Turner and Mr. Henwood, master- 
shipwrights; Mr. Trickett, chief engineer and inspector of 
machinery; Mr. Saxby and Mr. Wilkinson, master smiths. The 
hydraulic pumps, which have hitherto been worked by manual 
labour, are about to be supplied with steam machinery, a donkey 
engine having been manufactured in the yard for that purpose. 
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BOILER INCRUSTATIONS. 
Tue New York Central eng | ey ‘ane months since 


employed Mr. C. F. Chandler, ytical y= 
Goluarbin Cell New York, to prepare a report on the feed- 
waters used in S sapemnetives wuallantineinemmmndaadamates 


of the incrustations found within their boilers. The 


oe 
of this report, in a slightly condensed form, we now lay before our 


readers. 

“The following investigations were undertaken with the object 
of diminishing, as far as possible, the bad effects of the impure 
water supplied to locomotives on the section of the New York 
Central ilroad between Syracuse and Rochester. The large 
quantities of sulphate of lime and of the carbonates of lime and 
magnesia which these waters contain give rise to incrustations, 
varying from a loose mud to a hard crystalline scale. These 
deposits form a non-conducting lining to the boiler, involving loss 


of heat and co uent waste of fuel, and at the same time cause 
an over-heati = ef Saath ation resulting in destructive 
explosions. e quantity of incrustation prod varies greatly. 
As much as 1,300 Ib. have been taken from a boiler at one time, 
though this is an extreme case. The most serious injury from 
these waters is suffered, however, by the lower plates of the 
boilers, which are rapidly corroded in deep furrows and pits, and 
are sometimes even completely perforated, particularly along 
joints and about braces. 

“In planning these investigations it was considered desirable— 
first, to subject the waters to careful — ; second, to analyse 
the incrustations ; third, to examine the various articles and 
methods in use for preventing incrustations and corrosion; fifth, 
to institute a series of experiments on the boilers themselves.” 

The separate account of the several analyses we omit, as the 
results are presented in condensed form in the annsxed table 





Composition of Waters now Supplied to Locomotives, 
























































Incrustation 
Corroding Constituents. Incrusting Constituents. Preventives, 
‘ di 
TATIONS, . Total. 
. Ost = yt Sul. | Sul. | gin | oe on ee Sum, |. Car- | Car. of Matter 
am, | Sodium. nesiam. Potassa.| Soda. Lime.|Lime.| nesia. | Iron. Potassa.| Soda. 
Syracuse, Onondaga Creek ..| 0-32 | 214 ee oe 0°98 | 3°44 | 10°68 | 7°25 | 4:31 | 0°06 | 0°28 "58 ee O34 | 26°36 
Syracuse, Hydrant .. «+ «| O24 | ee oe 0°07 0°07 | 0°38 | 16°71 | 684 369 0°06 | 0°25 | 27°55 ee oe trace | 27°93 
Wamer’s .. ove ve oe] TO | oo. | et | [372] 4. | 717 | 868 | ONL | 137 | 1128] iz | 609 | O87 | 263 
Memphis .. . 0°29 0°26 : oo 0°36 | O'91 | 10°12) 6°75 44l 0°09 | O31 | 21°68 oe oe O18 | 22°77 
Jordan ° 033 | O76 oe 062 | 171 4°02 | 5°93 2°30 | 0°03 | 0°09 | 11°47 ee oe 006 | 13°24 
Port Byron ae \ ap gk SY, 032 | 037 | 108 O01 | 5°43 1°57 | trace | 0°16 T 17 e 128 | 953 
Savannah .. «2 «2 e+ e+] O59 oe 0°07 O69 | 1°35 oe j1193 5°94 O10 | O56 | 17°63 oe . 1°52 | 20°50 
Clyde: Spring .. 014 ee O18 | O45 | O77 oe 9°66 4°40 | trace | 0°58 | 14°64 o 2°16 | 17°58 
Clyde River 0°52 0°37 oe 2 | 2°10 4°40 | 6°07 3°03 | trace | 0°80 | 14°30 ° 1°88 | 18°28 
Lyons .. 0-29 ee ° 003 | O71 | 1°03 | 317) 4°38 3°34 | trace | 0°18 | 11°07 1°00 | 13°10 
Newark 0-47 | 0°38 ee | 0°32 | be17 | 3:19] 9°15 | G01 | 0-08 | 0-30 | 18°73 216 | 22°07 
Palmyra .. «- 0-76 ee ee ee 0°67 | 1°43 | 18°81 | 841 5°98 0°02 | O17 | 33°39 | 1°46 | 37°28 
Macedon Swamp O14 o ee O18 | 0°39 | O71 | O14] 7°68 2°23 | trace | 0°48 | 10°53 ce =| ee O80 | 1204 
Fairport .. «2 02 oo of O34 0°69 216 oe oe +19 8°72 | 5°07 1-03 0°04 | 0°20 | 1506 oe ! oe 1°14 | 19°39 
Rochester, North-street well..| 0°96 4°82 1°53 oe 731 6°46 |16°92 8°88 010 | 0°90 | 33°26 oe oe 169 | 42°17 
Rochester, Genesee River 028 0°05 0°85 | 118 3°16 | 4°64 2°06 0°09 | 090 | 10°85 oe oe 1°64 | 13°67 
Rochester, Canal, Round Ilouse| 0°33 O17 O61 | Ill 2°16 | 4°60 1°84 0-05 | O18 880 ee eo =| P24) 11S 
Average... «+ oo. 0-49 | 0°57 0°22 O16 0°49 | 1°93 5°39 | 7°47 375 | 005 | 039 | 1705; O13 0°36 | ro | 20 57) 
































[The numbers represent grains per gallon of 231 cubic inches.] 


It appears from the foregoing table that the average composition 
of water is:— 


Grains. 
Corroding constituents re ee er . 193 
Sulphate of lime .. ‘i 5°39 ~ Setutieia 
Carbonate of lime . * 
Carbonate of magia ee . 11°66 4, ) constituents 17°05 


Oxide of iron and silica 
Organic matter ec ee 


.- oo 0c oe oe 1°30 
Incrustation preventive 


«+ 049 


- a 


20°57 


Total per gallon ee se 
sufficient number of in- 


It was considered desirable to analyse a 


crustations to determine with certainty their prevailing character. 
Although the analyses of the waters gave a tolerably good idea of 
the composition of the deposits, and made it certain that the chief 
constituents must be carbonate of lime, carbonate of magnesia, 
and sulphate of lime, a knowledge of the average proportions of 
these different constituents was essential to the proper selection of 
r dies, as car and sulphates require different re- 
agents for their solution. Ten incrustations were therefore 
selected; six of them as fair average representatives of the usual 
deposits, and four as exceptional varieties. 


The results of the analyses are tabulated as follows:— 








Analyses of Boiler Incrustations. 









































| | Basic 
{Sulphate} Carbonate | ,, Oxide of 
SOURCE. Eat Thickness. mJ mi — Pome and | Water. Sot Silica.| Total. — 
Cc. ime. uminium) ’ 
ie ? Magnesia. 
1. Stationary engine, boiler shop. Syra- Compact & ) @¢ 
cuse: Hydrant water .. .. .. lcrystalline.| 3-16ths in. | 74°07 14°78 919 0°08 14 undet. | 0°65 99°91 | aa 
2. Stationary engine, machine shop. | 3 
Rochester: Canal water, 10 mos. | a] 
Well water, 2m0s... .. «+ oe» x 2 in, 71°37 . 26°87 1°76 | 100°00 | 2 
3. Locomotive No. 211. Freight both i 
roads. Syracuse .. .. «+ ” 1-32d in. 62°86 12°62 18°95 0°92 1°28 undet. | 2°60 99°23 £~ a 
4. Locomotive: surrounding a brace .. ” 1-4th to 1-34) 53°05 ee ee 42°16 oe o 479 | 100°00 Es 3 
5. Locomotive No. 127. Freight both [in. - 3 
roads. SYTACUSE 2. «+ oe o« * 1-32d in. | 46°83 . 47°85 oo 5°32 | 100°00 Ss a 
6. Locomotive No. 202. Freight both 555 
Toads. Syracuse .. «se e+ os ” 1-4th in. 30°80 26°93 3117 1°08 2°44 undet. | 7°75 | 100°17 cz 
Average .. oo 0° os 56°49 18°11 19°77 « 0°69 1°62 undet. | 3°81 
7. Stationary engine. Niagara Falls: |Friableand é 3 
River water .. «2 «2 we « granular. 2 in. 4°95 86°25 271 1:03 0°63 | undet. | 2°07) 97°54 ba 
8. Stationary engine. Townsend’s 28 : 
eT Gene ee ee 1} in. 08s | 9319 2°84 0°36 015 | 1°98 | 0°62 | 10000 as es 
9. Locomotive No. 122. Rochester to | H 38 
Buffalo 4. «+ os «+ «+ es | Powder. ee 481 92°27 | ee 2°92 | 100°00 BE >s 
10. Stationary engine. Barhydt and | & E es 
G halgh, Scl tay 1s oe ” oe 30°07 61°69 oe oe 8°24 | 100°00 og 



































The incrustations appear to be of three kinds :— 

1. Hard, compact, and crystalline, formed of numerous thin 
layers, and consisting of from 30 to 75 per cent. of sulphate of 
lime, associated with carbonate of lime, basic carbonate of mag- 
nesia (2 MgO, CO..2), &c. . 





The average composition of the six specimens analysed was :— 
Sulphate of lime .. oe pe co 00.60 00,.60; 09. 60. See 
Carbotiate of lime 8 6. oe cc oe ce ce ce ce oe oo NSE 
Basic carbonate of magnesia .. .. .. «s+ «+ «¢ ee 1977 
Oxide ofiron and alumina 4. 4s os oe oe ce oe oe §6O'69 
Glen cc 0c ce. od 00 60 Ge 00 109.60. >. 2 
Organic matter .. .- cc .,00 .00 00 60 .60,, cc 20, oo Undet. 
Water .. os co oo oo oo 00 6 oe oe 1°62 

100°00 

With a single ex all the 1 tive incrustations were of 








this character, as were also most of those from stationary boilers. 
The incrustations from marine boilers belong to this class, con- 
sisting almost entirely of sulphate of lime. 

2. Loose and friable, not at all crystalline; in thick masses, not 
in well-defined layers, composed chiefly of carbonate of lime. 
Only two specimens of this variety were met with, both from 
stationary boilers. They are evidently deposited from water con- 
taining very little sulphate of lime. 

3. Consisting of a fine wa or mud. Noticed in only two 
instances; in one case in a locomotive, in the other in a stationary 
boiler. In composition the two specimens differ; one consisting 
chiefly of carbonate of lime and magnesia, the other containing 
30 per cent. of sulphate of lime. 


THE FORMATION OF INCRUSTATIONS. 

THE analyses presented in the tables already published show 
that the incrustations consist chiefly of the carbonates of lime 
and magnesia and the sulphate of lime. The two carbonates are 
insoluble in pure water, and owe their presence in the waters of 
springs and rivers to free carbonic acid, which forms with them 
soluble bicarbonates. 

When such waters are boiled this carbonic acid is expelled, and 
the carbonates of lime and magnesia te in the form of in- 
soluble powders, portions of which adhere to the sides of the vessel 
containing the water. P 

‘The carbonic acid, acting as a solvent, is so loosely combined 
with the carbonates that exposure to the air is sufficient to cause 
the separation of a portion of it, an equivalent quantity of the in- 
soluble carbonates separating as a deposit, as already mentioned in 
connection with the Weedsport waters. 

The more slowly the carbonates are precipitated from their 
solution in carbonic acid the more compact are the deposits, and 
the more firmly do they adhere to the surface with which they 
come in contact. In caverns, by slow evaporation, hard, stony 
stalactites and stalagmites are formed; while in boilers, unless 
sulphate of lime be present in considerable quantity, the deposits 
consist usually of a fine loose powder or mud. 

Various alkaline substances, by appropriating this carbonic acid, 
cause the precipitation of the insoluble carbonates. Potash, soda, 
and ammonia, as well as their carbonates, produce this effect, as 
does also lime water. In the latter case, the lime added, unless an 


excess be used, is also deposited as carbonate; consequently, no 
alkaline salts are substituted for the carbonate removed, as in the 
case when the other substances are employ 

It is seen from the above that the carbonates may be removed 
without decomposition by simply depriving them of their solvent 
—the carbonic acid. 

The sulphate of lime is soluble in water, one part of the sul- 
phate requiring about 400 of water for its solution. One 
gallon of water is capable of holding about 150 grains of sulphate 
of lime. The solubility of sulphate of lime in water is modified 
by the presence of other substances. The chlorides of calcium 
and magnesium, alcohol, &c., and even a high temperature, 
diminish, while the chlorides of sodium and ammonium, sugar, 
and various other organic substances, somewhat increase its solu- 
bility. H lhite of soda is said to increase its solubility 
tenfold. Above 212 deg. Fah. the solubility rapidly diminishes as 
the temperature increases. At 255 deg. Fah., equivalent to a 
pressure of 30 Ib., its solubility is diminished nearly three-fourths; 
at 272 deg. Fah., equivalent to a pressure of 45 Ib., nineteen- 
twentieths; and at a temperature of 280 deg. to 300 deg., it may 
be said to be totally insoluble. 

The following analyses of waters taken from boilers are interest- 
ing in this connection :— 








carbonates of lime and magnesia are ear the deposits vary from 
tion, according to 


a loose powder to a hard, talline the 
relative proportions of the substances, 
(To be continued.) 





Hotprve Down Bours.—Messrs. Smith and Butler, of New York, 
are now engaged in electro-plating with ayes a number of very 


iron screws to be used for fastening the bed-plate to the timbers 
of one of the United States steam frigates. In order to prevent 
any action of acid upon the!iron, a thin film of copper is first de- 


her intensity is required to decompose an alkaline than ap acid 


moines eee for the former, while 
one is sufficient for the latter. erefore, after the 
completely covered with a thin film of 


in 
solution, they are transferred to a sulphate , deposit 
is canned ae any thic desired. Some of these cee are 
6ft. in length and 3in. in diameter, and on being covered 
with a copper coating of a thickness equal to a pound to the 
square foot. 

THe Smoom TROoPSHIP. —The Simoom screw iron troopship 
steamed out of Portsmouth Harbour, on Tuesday, to test her new 
double-cylinder engines, manufactured at the dock They are 


Kiger intent alkaline solution. It is found that a current of 


solution—four of Smee’s 
screws are 


of 400-horse power nominal, driving a two-bladed y screw, 

16ft. diameter, 25ft. pitch, and 3ft, Sin. engines worked 
admirably, and without a hitch of any throughout the 
trial. e maximum number of their revol: was sixty-four. 
The steering gear of the Simoom is the first kind introduced 


into her Majesty’s navy, and is an improve’ pon the principle 
which may be seen applied on some of yde-built steam 
vessels. On the shaft of the steering l, which stands 
between the funnel and the foremast, is fitted’ toothed wheel, 
which gears into a pinion, the shaft of the latter having on it a 
pitch wheel. Over this pitch wheel works & h chain, which, 
a te through guide pulleys on each sideo£ the wheel, com- 
municate with the rudder tiller by bars anilichain links. We 
understand that during Tuesday’s trials this arrangement worked 
exceedingly well. wh 


Roya ASTRONOMICAL Soérery.—On Wedtiésday night a ‘‘re- 
ception” was given y tee Warren de la F.R.S., president 
of the Astronomical iety, to the members of that body, and 
their lady friends. Some fecherche specimens of philosophical 
apparatus were exhibited, Among others a el of the transit 
tube at Greenwich, with its ‘tollimators, showitig also the altera- 
tions made in the central tube of the instrument by Professor 
Airy. The apparatus with which Mr. Balfour Stewart, F.R.S., is 
now making some inte experiments on the heating of 
rotating metal discs in vacuo,’ and a car o: a balloon fitted up by 
Mr. Glaisher, as when asce for scientific purposes, were also 
objects of interest. Among tke gentlemen present were Admiral 
Manners, Archbisho) senir Cloorge Pollock la Rue, Sir Andrew 
Waugh, Sir Charles Fox, Sir Pollock, C. Babbage, M. Du 
Chaillu, Sir Rowland Hill, {W. Spottiswoode, Professor Wheat- 
stone, Mr. Tite, M.P., Sit John Bowring, Sir R. Murchison, 
General Shortrede, Lord A. Ghurchill, Sir Henry Rawlinson, Col. 
Yolland, Dr. Noad, Lord P. le Neve Foster, Sir John 
Rennie, Hon. C. T. Adams, Professor Tyndall, and the Marquis 
d’Aubigne. 

RarLway Emptoyes.—On Saturday evening last a meeting of 
railway guards, signalmen, and switchmen was held at St. 
Stephen’s School-room, Westbogrne-road, i Mr. Irvin, 
who was in the chair, said theypresent meeting had been called to 
receive certain suggestions from Mr. Cookson for a new set of 
rules, by which the guards, signalmen, and switchmen on all the 
railways in the United Kingdom would be united into one society ; 
and also to ider the p t position of their movement for a 
redress of grievances. It was stated that memorials from the men 
for the redress of grievancés had been sent in to the traffic 
managers of the various lines, with a ‘fequest that they might be 
laid, at the earliest opportunity, before the different boards of 
directors. These memorials isked 
labour to eight per day, instead of;*as now, from twelve to 
eighteen, the latter number being quite common on the Sunday, 
and that the standard rate of. wages should be thirty shillings per 
week for junction men, and twenty-six shillings per week for 
straight-road men. Replies had been received from most of the 
boards of directors of the leading railways, through the traffic 
managers, and they were nearly all to the effect that they declined 
to act upon or recognise any memorial emanating from a society, 
but that they were, andalways had been, willing to entertain the com- 





plaints by their own men, either as a body or any section 
thereof. In uence of this reply it had been determined that 
fresh memorials be sent in to every i 


o rs, 
signed by the men in their respective loys only. On three of 
the metropolitan lines a great Pumber af the men had, since the 

resent movement had been started, received advances of wages 
hen one shilling to three shillings per week. 


EXxPEDITIOUS BRIDGE BUILDING. —It may be interesting to those 
concerned in the iron trade to have an example of the rapidity 
with which structures of this material are now Sanufnctaned and 
erected. This is a quality which is frequently overlooked; but in 
this active when time is money, it should not be entirely lost 
sight of. example to which we refer.is as follows :—During 
the violent gales of a few weeks back no less than twelve bridges 
were damaged by the floods on the railway now in course of con- 
struction im the south-east of Portugal, by Messrs. Warriney 
Brothers, of London. This would have seriously impeded the 

rogress of the line, but ar ag was made to the well-known 
rm of Messrs. K ers, who were called upon, on the 
8th D ber last, to replace them in. iron in the shortest space of 
time. The materials for these twelve had 




















the girders and other fo the 
7 . * | stationary | coeded with, and the ‘aid of thet ont apie rivetting ma- 
No. 101. | No. 106. | No. 113, |Machine Shop, | Chines recently here, were com, in the short 
Syracuse. space of seventeen working — work un) ied in the 
— — ~ | histo: of bridge manufacture, e are informed this took place 
—. ot “gua | Ane | Ooo without Siessnagie to the cndinery week in at 

Preventive used .. bran, bran, two} nothing, | Potatoes, one where we noticed ne wt anys ys a t slip for New 
buckets. peck. Zealand, capable pete we bee tons hen out of the 
Reaction .. + neutral. | neutral. | neutral. | alkaline. | water; a large number of k for our own Govern- 
Sulphate of lime .. .. |17°88 grs.*| 9°53 grs.* |39°89 grs.*| 49°82 grs.* ment, for various parts of the world. the 
— of lime and ees iil ka ‘aie er may be mentioned a bridge over the Solway, one 
magnesia .. 66. 6 . 2. ace. 5 Tt bow x 
Chiorides, &e. 2. 56°76 grs. | 19°38 grs. | 52°95 grs.| 37°42 grs. 2 "Bo calgg ¥: the eo hederonaren the Benyest 
Organic matter .. 933 ,, | 886, |1399,, | 12°59 ,, road, Sou! : — 

Nitrates 4. ee ee trace. trace. | fainttrace. | During the last 4 Patagg edb ys ee om 
Total per gallon 83°97 grs.| 37°77 grs. |106°83 grs.| 99°83 grs. and foreign use, and is noted for the rapid execution of this class 





* These figures are probably too high, as they are calculate’ from the 
a acid, a portion of which probably exists in the form of alkaline sul- 
phates, 

No 106 had run for eight months, and was very clean. The water 
from the stationary was turbid, depositing, on standing, a sedi- 
ment containing sulphate of lime, carbonates of lime and magnesia, 
oxide of iron, clay, &c. The small quantities of sulphate of lime 
and of the carbonates of lime and magnesia contained in these 
waters, confirm the statements already made with regard to the 
effect of heat on the solubility of these substances. 

Sulphate of lime does not, therefore, require the presence of 
carbonic acid for its solution. It is deposited in boilers on account 
of the high temperature and its limited solubility, and forms, in 
the absence of the carbonates, as in marine boilers, a - 
line scale, sometimes an inch or more in thickness. When the 








and by their excellent labour-saving 
machines. As an example of rapidity of erection may be taken the 


iron bri over the river Ebro, _— erected by Messrs. Ken- 
nards. t. in length, and supported u 
twenty piers fi cylinders, sunk 30ft. into the 


of the river, whose current anne ly rapid, being at flood- 
tides as much as twenty-five miles per ty The whole of this 
structure was erected in than eight months from its commence- 
ment. We might refer to the Velletri Viaduct, near Rome, an 
iron bridge 600. in length, supported upon columns 90ft. 
which was erected in the short space of three weeks; 
preherlor  L aapel po wade superiority of iron in the con- 
struction of bri other similar structures, more particularly 
where time is an element of the calculation, 


for a reduction of the hours of © 
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HEAVY GOODS ENGINE FOR STEEP INCLINES, DESIGNED BY M. THOUVENOT. 
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Heating surface of fire- ae agaes Mees eve el 
Heating surface of tubes ow BI y+ @ 
Total heating surface ... ooo 5, 512 5, 59 
Diameter of boiler = ase vee see meee wo 

Water space eo ooe Er cubic feet. 
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GENERAL DIMENSIONS. 
Steam space eve ese see es ave eee ©6700 cubic feet. | Tractive force with 60 per cent. effective pres- 
Diameter of cylinders 0 et ne. oe eee ee | sure, and an initial pressure of 1161b. perinch i 41,000 Ib. 
Length of stroke —.... cee cc cco ove ose ees 25°591in, Total weight of machine,full ... ... 2 tons. 
Diameter of wheels... ...  « ee 47 ‘lin. Weight for adhesion ... 82 tons 
Number of cylinders 2. we see soe coe eee NOW 4 Power, allowing 620 square ‘inches of heating} 282-H. P 
Number of wheels ... s+ see oe oo ow Be surface perhorse ... .. ao a ot oe 
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TO CORRESPONDENTS. 

*,* We shall publish next week a Double Number, containing the 
Index to our Twentieth Volume, including a complete classified 
list of all the Patents published during the last. six months. 
Price 1s. ; stamped, 1s. 2d. 

Nortice.—A Spectra Eprtion of Tae Enctneer is published for 
Foretcn Crircutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. ; 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 

us to go to press at an early hour of the morning of 
ication. Advertisements, to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our corresvondents to keep copies. 

Ge G. will oblige us by forwarding his address to our office. 

C. F. D.—Mr. Siebe’s address is 5, Denmark-street, Soho, London, 


F. P. S.— (Marine Governors) —A letter lies at our office for this correspondent. 
W. A. M. - (Cannon-street).— We shall be glad to receive particulars of your 


experiments. 

A SUBSCRIBER. — The theoretical strength of the girder is 295°2 tons. Its actual 
strength will depend on the quality of the material, 

FRAME.—Patents were secured for such engines as you describe by Messrs. Rowan 
on the 15th December, 1858, and the 8th February, b 

W. T. B. (Liverpool).— The firm to which you refer is a most respectable one, 
with appliances on a l scale, and for almost every description of work. 

T. C. C.— We believe that Mr. G. Rait, of Kingsland-road, London, is the manager 
to the Gas Meter Company (Limited). He will doubtless supply you with the 
Sullest information on application, 

EXAMINER.—Your letter, although ably written, is far too long for insertion in 
our columns, and we confess that we cannot attach the importance to the case 
which you appear to think it deserves. The manuscript lies with our publisher 


Jor you. 

T. A.—The questions raised in your letter have already been discussed at great 
length in our pages, especially during the first part of the year 1864, and we 
cannot see that any good result would now be accomplished by the insertion of 
your letter. 

G,—A cement made as follows will answer admirably for filling up the corners of 
your bunkers:—20 parts clean and well dried river sand, 2 parts litharge, and 
lof quick lime, to be mixed into paste with linseed oil. This cement will dry as 
hard as stone. 

A YOUNG ENGINEER.—We have every reason to believe that your lubricator is 
new, and so far a good subject for a patent. It would hardly prove applicable 
to quick running engines, although it might probably answer very well for heavy 
beam engines with a long stroke. 

ERRATA.—ENGINEER, p 39, Ist col., ia the equation for S, et seq., for “rw” 
read “vw,” v being the co-efficient for specific gravity. 3rd col., 39th line from 
bottom, for ratio of D tod = *3 61” read = * 3°605." This will reduce by 
about 2 1b. the required weight of insulating material A, 


(To the Editor of the Engineer) 
Smr,— Please inform me how I can obtain information on Mitchell’s screw 
piles, especially the prices. w. 
51, Rue d’Amsterdam, Paris, January 20th, 1866, 
ENDLESS CHAIN CANAL BOATS. 
(To the Editor of The Engineer) 
Srr,- Your correspondent, “ Sugar,” will probably obtain useful information 
on the above subject from the * Cie Anonyme de touage de ine et de 
U' Oise,” office Chaussée d’Antin, No. 51, Paris. B. 0. W. 








ENGINEERS IN THE NAVY. 
(To the Editor of The Engineer.) 

StR,—Would you be so kind as to inform me if engineers in the merchant 
navy can pass their examinations in India, China, or the Australian colonies, 
when on foreign service? An answer to the above question would much 
oblige. W. D. A. 





BITUMENISED PAPER PIPES. 
(To the Editor of The Engineer.) 

Sir,—Please could you give me the direction of a firm manufacturing 
bitumenised paper pipes ? W. M. PARKER, 

January 24th, 1866, -_— 

TAKING CASTS. 
(To the Editor of The Engineer.) 

Sir,—If you, or any of your correspondents, will kindly answer the following 
questions I shall be really obliged :— 

1. Is there any substance in which a cast can be taken (as with plaster of 
Paris) of a very intricate pattern, and which will then bear a high enough 
temperature to serve as a mould for brass, cast iron, or any metal sufficiently 
infusivle to serve in its turn as a matrix for a large number of stereotypes to 
be cast in? 2. What is the best mode of driving raking piles (say 30 deg. with 
the vertical) with a common monkey ? QUERY. 





MEETINGS FOR THE WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 24th, at 8 p.m.: 
1, **The Craigellachie Viaduct,” by W. H. Mills, M. Inst. C.E, 2. “The 
Grand River Viaduct, Mauritias Railways,” by W Ridley. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-vard.—Evening meeting, 
Monday, 29th January, at half-past eight: ‘‘On Terrestrial Magnetism »s 
applied to the Compasses of Iron Ships; the Deviation, and its R dies,” by 
Evan Hopkins, C.E., F.G.S. 








Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance) :— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 \1s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 

be made 


THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishii t of this paper are 
to be to the publisher, MR. GEORGE ‘LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 
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FRIDAY, JANUARY 26, 1866. 
THE MYTHOLME VIADUCT. 

Tue fall of the Mytholme Viaduct has been made the 
subject of a Board of Trade inquiry conducted by Captain 
Tyler ; and it is impossible to peruse the evidence adduced, 
without arriving at the conclusion that the contract system 
does not rome work toadmiration. The circumstances 
connected with the occurrence are sufficiently instructive, 
and they display in the clearest light the necessity which 
exists for rigid supervision on the part of the engineer in 
all cases where very low tenders are accepted, and the 
work has to be carried out hastily under difficult conditions. 
The Mytholme Viaduct is—or more properly was—situated 
on the Holmfirth branch of the tacaliee and Yorkshire 


Railway. It consisted of thirteen arches, two of 29ft. s 
and the others of 37ft. 8in. span, and the maximum height 
to the level of the rails was 86ft. 6in. It will be understood 
that the viaduct was built to a curve of twenty chains 
radius, and that, as a result, the 
outer than at the inner ends. 


jiers were thicker at the 
e arches were 2ft, thick 


‘much by the discharge of this duty in addition to that of 





through the vousoirs, the distance from the soffit to the 
rail tables being 6ft. The piers were 4ft. thick at the 

ringing of the arches at the inner ends, and about 5ft. at 

e outer ends, battered all the way down at the tate of a 
quarter of an inch to the foot. They were built on footings 
of two 12-in. courses, each course projecting 6in. So far 
the design presented no objectionabte eatures ; but it was 
carried out to a certain extent under unfavourable con- 
ditions. The stone viaduct was intended to replace a 
timber structure consisting of twenty-six bays of a uniform 
span of 20ft. 6in.; and it was erected between and amo: 
the timbers, which were removed as the work pro; 
toward completion. On the 3rd of December last a 
portion of the new viaduct fell at or about six o’clock in the 
morning, fortunately an hour before the first train was 
due. . It appears that the permanent way had actually been 
laid on the inner side of the viaduct but that no trains had 
run over it, the traffic being confined to the outer line still 
carried by the timber bridge. Having thus placed our 
readers in possession of the principal peculiarities of the 
structure, we may turn to the causes which led directly to 
its destruction. On these there is not room for the smallest 
doubt, and we can easily predicate the character of Captain 
Tyler’s report, which has not yet been made public. 


The inquiry was held on last Tuesday week, and although 
the evidence was, as is usual in such cases, more or less 
conflicting, sufficient testimony was adduced to show that 
the work had been executed with to say the least a 
singular lack of judgment. Witnesses were called 
who deposed that for some time before the viaduct 
fell they had noticed extensive cracks and fissures in 
the piers—cracks and fissures so extensive, indeed, that 
it was impossible to attribute them to any legitimate 
settlement in the structure or its foundations. These 
fissures nevertheless were, according to the evidence, 

inted up from time to time ; and against one pier which 

ulged four or five inches from the perpendicular, buttresses 
were erected. This system of patching was continued 
until the whole affair tumbled to the ground like a child’s 
card house, luckily without — any loss of life or 
limb, so far as we are aware. So far the story is not very 
creditable to either contractor or engineer ; yet there is 
worse to come. The specification was produced, and 
appears to have been carefully enough prepared. — It con- 
tained a stipulation that the piers, haunches, and parapets 
should consist of good rubble stone, with one through stone 
in every square yard of surface, and that the lime used 
should be of good quality. Yet, in the face of this specifi- 
cation it seems that the contractor had not used any 
through stones, contenting himself with certain bond 
stones going three parts through and overlapping, while 
Mr. Watts, the assistant engineer of the line, was dissatis- 
fied with the quality of the mortar used. Another witness 
went so far as to say that he had seen small stones “tipped 
dry” into the piers from the barrows—an assertion so 
astounding that we hesitate to believe it, preferring to think 
that the witness was mistaken; and it is but fair to add 
that he was directly contradicted by the contractor. When 
the work had risen about twenty feet, it was carefully 
ins by the engineers, Mr. Meek and Mr. Watts, and 
was found so far defective that three or four of the piers 
were ordered to be pulled down four feet and rebuilt. 
“ More through stones and bette. mortar were also ordered.” 
As we cannot find that any through stones whatever had 
been used, the order that “more” should be introduced is 
slightly unintelligible. Furthermore, it came out that the 
superintendence of the work was principally intrusted to 
a Mtr. Kershaw, a very worthy man, no doubt, who 
earned £2 2s. per week, and had “to look after the plate- 
layers on fifteen miles of the line from Huddersfield to Peni- 
stone, and had expressed a wish for more todo.” Mr. Ker- 
shaw had never superintended the construction of a bridge 
before. Of course it was well that he should learn, and as his 

y was not increased, the company clearly gained so 


looking after the plate-layers. All this reads strangely, 
but its singularity sinks into commonplace when — 
with what we suppose we must call the contractor’s defence. 
Mr. Kershaw, it appears, was never at home, which, con- 
sidering his multifarious duties, is perhaps not very remark- 
able, and he had, therefore, not received the orders sent to: 
him by the engineers of the line, and, as a consequence, 
did not communicate them to the contractor. We cannot 
resist the temptation to give the contractor's evidence as 
reported—we refrain from giving his name. 

He said he signed the specifications on the 4th July, 1864, and 
the plans on the 20th, and commenced the work directly after- 
oan The foundation of No. 7 pier was ly on rock, and 
partly on gtavel longitudinally. Some of the other piers were 
partly on rock and ly on gravel transversely, the smaller end 
on the gravel, and the larger end on the rock, so that the thinnest 
end of the piers had the weakest foundation. He never remon- 
strated against that state of thin: He carried out the work, 
according to the plans and specifications, under Mr. Kershaw’s 
orders.. About eleven years ago he built a viaduct; but it was on 
an entirely different principle. He noticed No.7 pier draw to- 
wards No. 8 a little after the centres were set, and put three but- 
tresses: up by Mr. Kershaw’s directions. There was a little set- 
tling at the narrow end of four of the piers. He was attending to 
other work during the fortnight before the viaduct fell ; his brother 
was on the ground during that fortnight. His contract was for 
£7,100, though it said £7,200 on the specification produced. He 
thought the defects in the foundations, particularly of No. 7 pier, 
the pave cause of the failure of the viaduct. In rep — 

ca- 


tions, At one.time we have piers 80ft. high and suf- 
ficiently slender, filled up with dry stones; at another 
we find buttresses applied to their support; and, 
sally. ive have a genuine novelty in the matter of 
foundations. As an ‘experiment, the construction of 
this bri was, no doubt, highly interesting to all con- 
cerned, e can well imagine the exquisite sensations of 
the contractor, as. he proceeded to put the upper courses— 
the finishing touches, so, to speak—on the quivering sub- 
structure, “The excitement of the child, placing the last 
card on the edifice he has piled up with care and patience, 
provides the only true lel. With what a feeling of 
contentment, too, Mr. Meek must have gone about, his 
other duties, or sought his pillow, happy. in the conyiction 
that all was going right. under the valuable supervision ‘of 
Mr. Kershaw, who only cost the company seven shillings 
per diem, and looked after the plate layers on fifteen miles 
of track as well as the bridge. But one thing was required 
to render the whole achievement a triumphant success. It 
was but a trifle, but then life is made up of trifles. If 
this viaduct had but stood—if only it had not fallen, at least 
for a few years—then would the work truly have ben 
something to boast of. A real bridge, with real dry rubble 
stone in the middle of real piers eighty feet high and four 
feet thick at the top, founded half on rock on gravel ! 
And the experiment in foundations was so beautifully com- 
plete, too. The greatest care was taken to vary the 
conditions, Some of the piers had the gravel under one 
end, the rock under the other. Others had the gravel under 
one half longitudinally, and the rock under the other 
moiety. We never recollect meeting with any account of 
a practical experiment so complete; and we really feel 
that some apology is nec for the statement that we 
sincerely trust that we shall never have to record such 
another. 


A COLOSSAL LOCOMOTIVE, 


On the te will be found an en,raving repre- 
senting the general features of a locomotive engine even 
more remarkable for its proportions than for the pecu- 
liarities of its construction. The weight of this enormous 
machine in working order, is estimated at not less than 
85 French tonnes, of 19 cwt. 2°736 qrs. each, or, in round 
numbers, 82 English tons, It is thus, in all probability, 
the heaviest engine ever designed, and in extent of heating 
surface and tractive power it throws even Petiet’s vast 
engines working the Chemin du fer du Nord completely 
into the shade. M. Thouvenot, the designer, is a Swiss 
engineer who has had considerable experience in connection 
with the working of steep inclines; and in these drawings 
he has embodied principles the general correctness of 
which it is not easy to dispute. Starting with much the 
same intention as Mr. Fell—that of providing temporary 
lines for crossing mountain chains while tunnels are being 
carried through them, as in the case of the Mont Cenis 
Railway—he gone a different way. to work.- While 
Mr. Fell adopts comparatively light engines, securing ad- 
hesion by the use of the mid-rail and gripping. wheels, 
M. Thouvenot assumes that it is possible to construct 
engines whose weight shall suffice to secure adhesion, while 
as a result of their enormous dimensions, they must prove 
economical, It is not necessary to enter very deeply into 
the discussion of the relative merits of these two proposi- 
tions. The problem turns on the amount of adhesion avail- 
able with a given weight, and while it isquite possible that 
Mr. Fell’s system is the best for excessively steep grades, 
M. Thouvenot’s possesses indisputable advantages for lines 
which, although less ee are still heavily graded. The 
necessity for the mid-rail on inclines of less than 1 in 40 
has been and is still warmly discussed. Many arguments 
are urged for and against it, the latter principally depend- 
ing on the facts that the frictional resistance of the mid- 
rail is considerable, and detracts so far from the tractive 
force of the engines adapted to work it ; and that the co- 
efficient of adhesion increases more rapidly than the load, 
while the power of an engine as ates the production of 
steam, may be still more largely augmented in proportion to 
to each addition tothe weight of the machine. The co-efficient 
of adhesion depends very much on the condition of the rail, 
and it is urged that by the use of sand all the power which 
the largest —— are capable of exerting may be 
used up. As the mid-rail system is still under proba- 
tion it would be premature to pronounce any decided 
opinion on the — we have noticed, but we may 
safely assume that provided sufficient load and sufti- 
cient adhesion can procured, heavy engines must 
work more economically than those which are lighter. 
The extent of heating surface forms an excellent measure 
of the power of any engine, and we find that while 
engines of the ordinary class weigh as much as 100 Ib. per 
foot, Petiet’s great a weigh but 55 lb. per foot, and 
that the engine we illustrate would weigh but little over 
30 Ib. per foot. In order to realise the advantages deriva- 
ble from this fact we have yet to consider another element, 
which cannot properly be excluded from any calculations of 
the kind in question, It may be urged that increase in 
steaming power is of no avail unless there is adhesion 
enough to work it up, and that so far small engines, rela- 
tively heavy, may prove more efficient and more economical 
than large engines relatively light; but it must be borne in 
mind that the amount of adhesion is practically constant 





Mr. th, he said the same day after he had signed the s 
tions he suggested the change from Halkin mountain lime to 
Yorkshire lime,,and Mr. Meek submitted to it at once, but the | 
price of the contract was not reduced. The cracks in No. 7 pier, | 
in his opinion , were caused by its foundation being half on rock 
and half on gravel. The piers were filled up with good rubble, no 
wheelbarrows were used, and none were filled in dry without mortar 
that he was aware of. 
We fancy our readers will — with us in considering | 
this one of the most extrao 7 statements or confes- | 
sions ever laid before an officer of the Board of Trade. We | 
can hardly trust ourselves .to express an opinion on the | 
subject. Piers founded half on rocks half on gravel! Is 
it singular that they bulged and cracked? Is it to be 
regretted that the whole affair fell to pieces when it did? 
In the account of the entire transaction we are con- 
tinually presented with new and startling combina- 





at all speeds, and that the large engine, altho ibl 
mare only one-half more adhesion than its eel, wa 
double the steaming power, and therefore being competent 
to take a load only one-third or one-fourth greater, will 
still, thanks to its additional steaming powers, take it at 
something like double the speed. On such considerations 
as these M. Thouvenot’s views are based, and, as we have 
already stated, it is not easy to dispute their general 
soundness, 

On all mountainous lines sharp curves are certain to 
exist, and M. Thouvenot provides for these by the use 
of double bogies; the wheel base of each Selae bet 
8ft. 10in. The engine, therefore, notwithstanding its enor- 
mous dimensions, is capable of traversing curves of but 
110 yards radius, the versed sine of the a occupied by 
each bogie being bat ‘354 of an inch, The general 
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characteristics of the Gosiee are indeed nearly identical 
with those embodied in Mr. Fairlic’s engine, and the 
machine possesses the same general advan but M. 
rate ene aimed "9 Hyer ng | more — — has yet 

n t! it necessary by other engineers, and the propor 
tions hehe adopted are startling pene First, we have oar 
cylinders, two to each bogie, 23°622in. diameter, and 25°512in. 
stroke, about equivalent to a pair of cylinders, 332in. 
diameter. To supply these with steam the designer pro- 
vides two fire grates, presenting together not less than 76 
square feet of surface. This is not made up so much by 
great length as by great width. As the space between the 
trucks is free from wheels, M. Thouvenot is not trammelled 
by considerations connected with gauge, and he, therefore, 
makes his fire-box as wide as the distance between the 
outer edges of the foot-boards of the carriages, or say 10ft. 
The largest fire-boxes ever yet constructed were in all pro- 
bability those of certain anthracite-burning engines, built 
at Paterson, United States, in 1854; yet even these had a 
grate surface of but 45square feet. The fire-box surface is, of 
course, enormous—355ft., while that of the tubes is 5,177ft. 
It may be said that the engine is, after all, neither more 
nor less than a double machine. Even granting this to be 
the case, we still find that each half possesses heating sur- 
face in excess of anything yet built. Such grates could 
hardly be properly fired each through a single door, and 
therefore four are provided; two stokers being employed, 
one at each side of. the engine. The arrangement of the 
water tanks, as will be seen from the engraving, is de- 
cidedly good; and the boiler being kept low, and the foot- 


plate extending all round the engine, those in charge are | 


enabled to communicate freely, and thus one of the most 
considerable objections to this style of engine is overcome. 
The cylinders are fitted to the ends of the bogies next the 
fire-box in order that the waste pipes may be passed 
through the tanks ; the temperature of the feed is there- 
fore quickly raised nearly to the boiling 





in the dark. It is not every day that a design at once so 

nerally good and so essentially remarkable, is brought 
Fatore us, and we regret that, for the present at least, its 
author has not entered more at length into the detail of his 
arrangements. 


GOVERNMENT CONTROL OVER THE COMPASS-EQUIPMENT OF 
MERCHANT SHIPS. 

A sHort time ago the question as to the limit of Go- 
vernment interference in commercial* matters was again 
raised. The lately-published correspondence between the 
president and council of the Royal Society and the Board 
of Trade, on the magnetism of iron ships, is of the greatest 
importance. It is important to all interested in the mer- 
cantile navy ; and our men of science and inventors would 
do well to go deeper into the subject than can be done 
within the limits of a brief article. 

Some months ago an elaborate memorandum on the 
magnetism of ships was communicated by the president 
and council of the Royal Society to the Board of Trade. 
It was strongly urged that, on account of the great nume- 
rical increase of iron ships, attended with an undue 
proportion of the iprade of such vessels, it was time 
for the executive to supervise the adjustment of the com- 
passes of ships, and, above all, the council urged that the 
science of the deviation of the compass was sufficiently 
advanced to enable the Government to interfere. They 
considered that the provisions of the Merchant Shipping 
Act (1854, sect. 30, art. 2)—according to which “ every 
“seagoing steamship employed to carry passengers shall 
“ have her compasses properly adjusted from time to time, 
“ such adjustment to be made to the satisfaction of the ship- 
“wright surveyor, and according to such regulations as may 
“ be issued by the Board of Trade”—gave sufficient powers 
to the Board of Trade to take upon itself the regulation of 
the compasses. The attention of the Board was invited to 


| three oe points—“the correction of the compass in par- 


int, and as 
there is really hardly room for feed pumps of the ordinary | “ ticular ships, the advancement of the science of deviation of 


construction, and as the injector will not feed boiling 


water, a donkey engine, specially designed for working | 
hot water, is fitted on to the foot-plate to feed the boiler. | 


This last is carried by strong bogie pins, as shown in the 
separate sketch, and by eight small friction wheels running 
on suitable bearing plates bolted to the bogie frames. 
The load on each pair of wheels amounts to 13°83 tons; 
this is rather more than any single pair of wheels should 
be called upon to carry, but it is still considerably less 
than Seats ealanens have found it necessary to use, 
and the shortness of the wheel base spares the rails so 
much straining and grinding that we are hardly prepared 
to find much fault with the design in this particular. The 
valve gear is external. The arrangement is constantly 
uhageed by French engineers; and although it does not 
meet with great favour in our eyes, we understand that 
it gives much satisfaction, and it possesses certain advan- 
es for cases like the present. Each bogie is provided 
with a distinct reversing lever. The method of work- 
ing the main regulator will easily be understood 
from the drawing. M. Thouvenot proposes in certain 
cases, to utilise the adhesion of one or more of the 
vehicles composing the train, and to this end he fits a chain 
pinion at each end of the engine, intended when necessary 
to put a ee chain in motion, much in the way proposed 
by M. Flachat some few years since. The pinion is driven 
by coupling rods from the terminal wheels of each bogie. 
It is sufficiently evident that the success of such an 
engine as this principally depends on its adhesion. 
M. Thouvenot, fully aware of this fact, proposes the con- 
tinuous use of sand on inclines, and he has invented a 
method of overcoming the difficulties ordinarily met with 
in carrying out this object, which is well worth attention. 
We have so often written concerning the defects of the 
habitual system of sanding rails that it is not necessary to 
consider them here. M. ‘Thouvenot adopts an arrangement 
unlike anything hitherto used in this country. Selecting 
sand of suitable quality, he compresses it by simple 
machinery into the form of solid masses or bricks; these 
are placed within receptacles fitted in such a manner that 
each brick is pressed against a set of rapidly-revolving 
dises or saws, set in motion by the engine. It is thus 
gradually disintegrated, and the triturated particles are 
subsequently — to the tires of the wheels by an 
apparatus resembling in the principle of its action the 
inking rollers of a printing machine. The idea thus em- 
bodied deserves consideration. It is apparently calculated 
to overcome most of the objections to continuous sanding, 
and it may be not impossible to get rid of all complication 
by simply permitting the blocks or bricks of sand to rest 
on the top of the drivers until ground up. Even though none 
of the material found its way to the rails save that which 
adheres to the tire, there is reason to think that this 
would prove generally sufficient; and in any case the 
usual arrangements for nt the sand to a point just in 
advance of the wheels might be employed in addition. 
The remarkable design we have thus described con- 
tains several features which will appear more objection- 
able to English engineers than to our continental neigh- 
bours. Yet there is no room to doubt that, as a whole, 
it presents more than one point worthy of imitation and 
notice. It represents the most advanced opinions of the 
day. Itindicates a style of practice toward which we are 
rapidly drifting, and it embodies nearly every point neces- 
sary to the economical working of the heaviest class of 
—_ traffic. It is only to be regretted that M. Thouvenot 
ias not as yet thought it advisable to supply us with exact 
drawings of the details of his design. It will not be an 
easy task to secure such large cylinders to the frames, and 
we should like to know the precise particulars of the 
arrangement he proposes. As shown, they project to an 
excessive distance from the frame—so far, Ab that the 
connecting rods are slightly bent in order to keep down 
the length of the crank pins. This defect is mainly due to 


the immense diameter of the cylinders, and it is worth con- 
sidering whether it would not be well, under certain con- 
ditions, to employ oval cylinders, if we may be allowed the 
phrase. They could be easily bored, and the construction 
of the piston would not present many difficulties. On 
more than one other point M. Thouvenot has left us quite 





“ the compass,” and “ the education of masters and mates.” 
As regards the correction of the compass, it is well- 
known that two distinct systems are in practical adoption, 
each of which has even now its determined supporters. 
According to the system adopted since 1839 by the 
Admiralty, each ship has a standard compass, distinct from 
the steering compass, the position of which in the ship is 
carefully selected with regard to a moderate and uniform 
amount of deviation. “The deviation of that compass on 
“ each course is ascertained by the process of swinging the 
“ ship; a table of deviations is formed, and the deviations 
“ given by the table are applied as corrections to the courses 
“ steered.” The system generally adopted in the mercantile 
marine is quite distinct. Generally, only one compass is 
used, its deviations being, at the outset, compensated by 
magnets or by soft iron. It is observable that the Royal 
Society does not venture, “considering the weight of 
“ authority on each side, to pronounce any decided opinion 
“ against either of these modes of correction when properly 
“used.” They point out, however, the danger of the 
method adopted in the mercantile marine. “ In reliance 
“on the power of correcting any amount of original 
“ deviation, however great, the navigating compass is 
“ placed in a position in which the original deviations are 
“excessive and vary rapidly”; and, for the sake of 
economy, the owners use this steering compass as 
the navigating compass. The Royal Society thus re- 
commend that every iron passenger ship should have 
a standard compass placed in a selected situation; that, 
“whether corrected or not, the original deviations of the 
“ standard compass should not in ordinary cases exceed a 
“certain limited amount ; that on each occasion of the 
“ compass being adjusted, a table of the deviations should 
“be furnished by the master, and returned to the Board 
“ of Trade ; and that, if corrected by magnets, a return 
“should be made of the position of the magnets, and of 
“every subsequent alteration of their position.” Fur- 
ther, taking into account the future advancement of the 
science of the deviation of the compass, and the education 
of masters and mates, the Society think it “desirable to 
“establish a department of the Board of Trade, under a 
“competent superintendent, the whole or greater part of 
“ whose time should be devoted to this subject,” and who 
should be in communication with the Compass Department 
of the Admiralty. As a necessary result, merchant officers 
would have to pass an examination in the science of com- 
pass deviation before obtaining their Board of Trade cer- 
tificates, 
To this memorandum the Board of Trade replied that 
the Merchant Shipping Act did not give them sufficient 
wers to interfere in the regulation of compasses and the 
uilding of ships to the amount proposed by the Society ; 
and that in any case “it is very undesirable for the Legis- 
“ lature or the Government, except under very exceptional 
“ circumstances, to take upon themselves responsibilities 
“ which properly belong to shipowners and mariners.” The 
Board, in fact, referred the Royal Society to Lloyd’s 
Register Committee, “whose proper business it is to see 
“ that ships classed by them are seaworthy.” In the next 
place the Board asked the Royal Society if they could 
“put them in the way of obtaining such a manual” on the 
cdeient as could be put into the hands of merchant 
officers; also whether the Society could afford assist- 
ance in drawing up a series of printed questions to be 
used in examinations in navigation. In the cases of in- 
quiries into wrecks, the Board of Trade stated their 
intention of obtaining scientific help from the Admiralty 
in investigating the questions of compass deviation. Some 
weeks afterwards the Board also forwarded a letter from 
the secretary of Lloyd’s Register Committee, in which it 
was observed that the deviation of the compass in iron 
ships “is a subject encompassed with difficulties,” but that 
the committee would make inquiries and apprise the Board 
of Trade authorities of the result. In answer to these letters, 
General Sabine, the president of the Society, replied to the 
Board that a manual of the kind referred to could not “be 
“ prepared until the system to be adopted in the mercantile 
“ marine shall have been, tosome extent at least, determined.” 
Previous to this, Staff-Commander Evans, the Superin- 
tendent of the Compass Department of the Royal Navy 





had forwarded, in answer to an application of the Board 
of Trade to the Admiralty, a letter of suggestions relative 
to iron ships and their com He therein details the 
Admiralty system, according to which each ship has a 
“ standard compass distinct from the steering compass,” is 
swung before its first voyage, and then navigated by a 
table of errors ; and general rules are laid en “for 
“guarding, in the equipment of the ship, against the near 
“ proximity of iron to the compass.” Though Commander 
Evans considers it very desirable that the practice of the 
mercantile marine should be assimilated to that of the 
Royal Navy, he Pps observes, in conclusion, “that the 
“ present state and prospects of the science and practice of 
“the correction of the compass make it impossible to offer, 
“with confidence, any complete set of suggestions as to the 
“system to be adopted in tie mercantile marine.” But he 
also points out that such a system must necessarily be a 
growth of time; it could “only be elaborated by careful 
“and continued attention directed to the magnetic character 
“ of the ships of the mercantile marine, their compasses, and 
“the capabilities of its officers.” 

In company with another elaborate memorandum, con-* 
taining an analysis of Captain Evans’ paper, the pre- 
sident and council wrote last November that they were 
“much disappointed by learning that the Board of Trade 
“are not prepared to give efiect to the recommendation‘ 
“that the system which has been found to work so suc- 
“cessfully in the Royal Navy is not followed by the Board 
“of Trade with respect to the iron passenger ships under 
“their control.” Again, in reply to this, the Society received 
a tather sharp answer from the Board, which closed the cor- 
respondence. “The Board of Trade,” wrote the marine secre- 
tary, “do not yield to the president and council of the Royal 
“ Society in their anxiety to prevent losses at sea,” but the 
power of the Board over merchant ships is very different 
to that exercised by the Admiralty over the ships of the 
Royal Navy. The gist of the letter consisted in the statement 
that the science of the matter was not sufficiently worked 
out to afford a sound basis for Government interference— 
the principal authorities yet disagreeing as to the remedy. 

e think that our own verdict must be that both the 
Royal Society and the Board are both right and wrong. No 
doubt the Royal Society's memoranda very ably set forth 
an evil and a danger to the iron vessels of the merchant 
service for which a remedy must, sooner or later, be found. 
But they, at the same time, also take into insufficient 
account the position and the difficulties of a Government 
board. The responsibility of controlling the compass- 
adjustment is a much more difficult and considerable affair 
than the inspection of the hulls, the boilers, the engines, 
and the cables of a passenger vessel. The requirement of 
a standard compass could be easily carried out; but the 
scarcely less important requirement that each ship should 
be swung, means an amount of legislative interference 
certainly unprecedented in this country. We suppose that, 
at any rate with some iron ships, the position in which 
they were laid down in the builders’ yards would 
have to be determined by rule. The numerous and 
highly-paid staff required for such functions would almost 
mean the creation of another Board by itself. On the 
other hand, it is impossible to agree with the complete 
laisser aller course adopted in the matter by the Board of 
Trade. The masterly inactivity displayed in the matter 
by most of the great public bodies of underwriters— 
whose interests, according to the usual theory, ought 
to have long ago inspired greater activity — is, indeed, 
an excuse for the Board of Trade. It would, however, 
be too much that a public board in this country should 
at once take a course of its own in such a considerable and 
difficult matter. The Royal Society have shown that the 
question is one for Parliamentary interference, and it is to 
be hoped that the matter will be taken up this session, 
before many more iron ships are lost through imperfect 
compass-adjustment, 


SCIENTIFIC EDUCATION IN ENGLAND. 

Wirnin the past few years a tendency has been visible 
on the part of the public to give greater attention to scien- 
tific facts and scientific research. It is not for this journal, 
as a leading representative of this special branch of educa- 
tion, to attach greater importance to the subject than it 
fairly claims upon its own merits; so leaving the steam 
engine and electric telegraph out of the question, it is an 
easy task to point out a few of the disadvantages suffered by 
the nation because the exact sciences are not more generally 
taught in schools, 

The death rate of the whole kingdom has already been 
altered by the partial attention paid of late to sanitary 
laws, the reform having been made more by public bodies 
than individual effort. The impure atmosphere of badly- 
drained Salisbury was slaying the inhabitants like sheep, 
till the drainage works caused a sudden decrease in the 
death rate. Many large and populous towns in England 
are yet in the position once occupied by Salisbury, and in 
all instances the cry for improvement comes from the few 
and not the many, because the latter do not appreciate the 
danger—for this reason : although municipal improvement 
is slow, household reform is slower. The statistics pro- 
duced a few weeks ago by the Sanitary Association, at the 
Society of Arts, proves that in London prejudice against 
vaccination is spreading death in the poorer parts of the 
town, while from the same cause in the Welsh mining dis- 
tricts the small pox raged last year like a pestilence. Over- 
crowded dwelling-houses, with seven, eight, or nine people 
living in one room, must infallibly sow the seeds of disease ; 
and if poverty renders this distressing mode of living un- 
avoidable, there can surely be no impediment in the way of 
fishing the dead cat and kittens out of those household 
water cisterns where they are commonly found by the 
sanitary officer of St. George’s, Southwark. 

Higher ranks of sqgiety are, as a general rule, greater 
sufferers than they generally deem, for the want of a little 
information on scientific subjects. They may be suffi- 
ciently civilised toshun the water just mentioned, and to avoid 
over-crowding, yet may have no aversion to brown sugar. 
If this article, so largely consumed, be placed under the 
microscope, the observer will be interested to see one, or it 
may be two, and not unlikely twenty, little insects all 
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laying quietly on their backs in that sleep that knows no 

eye: These poor little insects, somewhat resembling 

fat crabs with long a out of their backs, belong 

to the acarus tribe, and those of brown are closely 

allied to an insect which is at the root of a very unpleasant 

skin disease, never mentioned in polite hearing. A kin- 
dred disease often attacks the hands of the grocers’ appren- 
tices who handle the sugar, but the unscientific reader 
rarely has occasion to handle it, so he puts it in his mouth, 
where it disappears from view. The Lancet once examined 
numerous samples of sugar, finding the insect in all of 
them, in frequent cases in “swarms.” Crystallised sugar, 
which is pure, can be had at the same so as brown, 
although made from the latter, but the former contains 
more water of crystallisation, which increases its weight, 
and decreases its sweetening power. 

There are other domestic losses arising from a want of a 
better knowledge of nature’s laws. Bran is worthless in 
comparison with wheaten flour, simply because so few 
among the many believe that it is‘equally nutritive. Coffee, 
consisting of chicory and other foreign matters, is often 
sold to consumers because the instances are so rare where 
the purchaser puts a sample under the microscope, to learn 
what organic substance he is about to swallow. Ten times 
more champagne is drunk annually in England than 
exported from champagne-producing districts; logwood 
and brandy help to make port wine; “teetotal wines,” as 
proved a few days ago in one of the law courts, 
are made like cheap collodion, of methylated alcohol; and 
porter sometimes contains sulphate of iron or chloride of 
sodium, salts easily detected by the chemist. The black 
specks of soot that settle on the noses of London pedes- 
trians — specks that fill their lungs and darken their 
raiment, are all born of imperfectly burnt coal, coal paid 
for by the unscientific householder, and then wasted, to the 
injury of himself and the community. That man who 
shall hereafter invent a good house stove or grate for 
common use, wherein fresh coal is added at the bottom of 
the fire instead of at the top, thereby causing the waste 
carbon to be burnt on the premises, will be a greater bene- 
factor to his race than twenty gunpowder heroes. There 
is a further loss of heat in many modern grates by the large 
quantity of iron at the back and sides of them, where brick 
or fire-clay should be substituted. The builder, again, 
who knows no better, in the simplicity of his heart places 
the door of the room right opposite the grate, so that when 
the door opens a flood of cold air pours through the centre 
of the room, and when it is shut comes in draughts 
through the cracks, Moreover, from the great s 
between the fire and the mouth of the chimney, added to 
the want of a supply of cold air from below, the room is 
filled with smoke on the slightest provocation. 

The dweller in cities, who eats im food he might 
avoid by personal care, and who breathes impure air which 
might be rendered healthy by united action, is subject to 
another common danger, which menaces country and town 
residents alike. England is pre-eminently the land of 
consumption and lung diseases, and these are rendered 
more deadly in their ravages by the somewhat common 
habit of keeping the mouth open—what school-boys call 
“ fly-catching ”—on coming out of a hot room, and taking 
a flood of cold air, mixed with London “blacks” anc 
Whitechapel flavours, into the mouth; the whole is 
poured direct upon the delicate surface of the lungs, 
giving a cold to the sufferer, or, if he have a cold 
already, helping to change it into consumption. Where 
the mouth is closely shut, the air has to pass through 
the natural filter of the nose, which stops the “ blacks,” 
and warms the remaining air on its circuitous passage into 
the lungs. Who a buy a horse having a habit of 
stalking about with his mouth wide open! or what would 
become of the cat did it sit before the fire with its lower jaw 

. drooping with a constant gape, like that of a New Zealand idol 
with oyster-shell eyes! It is said that this shows that the 
habit of keeping the mouth open is not a natural one, and 
those interested in the subject had better consult a very 
queer book by a very queer man—“ The Breath of Life,” 
by George Catlin. He drew the illustrations himself, and 
cut the letter-press likewise, the whole being printed from 
wood blocks. In course of many years of his life spent 
among the Mandans and other North American Indians, 
he noticed that they invariable kept their mouths closed, 
no matter how pleasing an exhibition might be before their 
eyes. A crowd of English boys looking at Punch and 
Judy infallibly open their jaws, taking in November fog 
or city smoke, and suffer for the want of scientific educa- 
tion on the part of their parents. 

The general want of appreciation of the value of this 
branch of education is a grim and serious subject, one 
which is expected to receive the attention of the Legisla- 
ture during the next session of Parliament. As the gene- 
rality of teachers are lamentably deficient in this branch of 
knowledge, no blame can rest with the taught. There is 
hope for the future, because the Committee of Council on 
Education is composed of good working men, perfectl 
aware of the evil that exists, and willing to do all in their 
power to provide a remedy. Foremost among them, 
their vice-president, the Right Hon. H. A. Bruce, is 
able to bear witness, from his own knowledge, of the 
great misery entailed on a population who live in igno- 
rance of the simplest natural laws. His own consti- 
tuents are behind hand in all branches of education, 
as he informed them by quoting statistics in a recent 
annual address; and infant mortality, that sure proof of a 
backward state of society, prevails to an extent probably 
unequalled anywhere else in Britain. a fever found 
an inviting home in the Welsh iron districts, and re- 
sponded = to the call, till the doctors were over- 
burdened with work, and in some instances died of the 
disease they caught in the path of duty. Small-pox, from 
a strong repugnance to vaccination, also did its work, 
and the sal to the burying ground outside one of the 
towns, Merthyr, was daily thronged with funerals, which 
were so numerous that the ordinary hours for interment 
had to be prolonged. The witness of all these facts, and 
one who had the honesty to speak of them plainly when 
asking for the votes of his hearers, is the right man in the 





right place; and an advocate for the more general teaching 
of the laws of nature will surely be fo in Mr, Bruce, 
the representative of what the census returns prove to be 
the most deadly district in the kingdom. 





THE MONT CENIS RAILWAY. 


We may safely state that up to the present moment not a 
single fact of importance connected either with the Mont Cenis 
Railway or the’ means proposed for working it, has remained 
unnoticed in our pages. From time to time we have indicated 
the characteristics of the undertaking, described Mr. Fell’s 
engines, and pointed out the nature of the difficulties to be 
overcome. To all this we may now add that the proper conces- 
sions having been obtained, a company is in course of formation 
which will undertake the construction and working of the line. 
The concessions will remain in force until the completion of the 
celebrated Mont Cenis tunnel, which there is every reason to 
believe will not be effected within the next ten years. The 
reports of Captain Tyler on the two engines already constructed 
on the mid-rail system we published some months since; and a 
portion rd ~~ Brunlees’ later report on both the line and the 
engines so appeared in our pages as of a r read 
before the Society of Engineers in aller Rog Wir The follow- 
ing additional particulars possess some interest :—The whole 
length of the line will be approximately 48 miles, the termini 
being at St. Michel, in Savoy, and at Susa,in Piedmont. Thus 
it will complete the last link of a direct line extending from 
Calais to the port of Brindisi, on the Adriatic, a distance of 
about 1,406 miles. The existing road is scarped out of the side 
of the hill; it is of considerable width for the most part, and the 
snow in drifting usually collects immediately under the scarped 
face of the cliff, leaving the outer portions of the track next the 
edge of the precipice comparatively clear, especially in the more 
exposed situations where the wind does much to carry it away. 
On the outer edge, then, the permanent way will be laid, and pent 
roofs will be provided, where necessary, to keep the snow off the 
track. It is possible that a good snow plough may be required 
now and then, and we believe that its use is contemplated by 
Mr. Alexander, who has hitherto played an important part in 
designing the engines. regards the financial aspect of the 
undertaking, the cost of the line has been estimated by Mr. Brun- 
lees not to exceed £375,000, or £8,000 per mile, including rolling 
stock, payment of interest during construction, and £15,000 for 
preliminary expenses and the locomotive trials which have been 
made in England and on Mont Cenis. The gross traffic on the 
existing road has been estimated at £100,000 per annum, and, 
taking no account of the usual increase of traffic that results 
from the opening of a railway, the existing traffic should be 
sufficient, after paying working expenses and seven per cent. 
interest, to reimburse the capital and leave a profit of £233,000 
at the end of seven years. It is intended to open the entire 
length of the Mont Cenis Railway in May, 1867, and it has been 
estimated that the revenue from the railway during the seven 
years from 1867 to 1874 will amount in the aggregate to 
£948,717, the working expenses to £284,613, the net earnings to 
£664,104, the interest to £125,440, and the redemption fund to 
£375,000, leaving profits to be divided of £163,664, and the value 
of the plant at the end of the seven years £70,000, making 
together £233,664, after paying off capital and interest. Con- 
sidering that the journey over the mountain by railway will be 

rformed in four and a- hours, instead of the ten to fifteen 

ours now occupied y the diligences, and by goods trains in 
eight hours, in place of three days, as at present, there is good 
reason to believe that the traffic will be yearly augmented; and it 
is not impossible that even when the tunnel is opened—when- 
ever that may be—the Mont Cenis Railway, free from debt, may 
still prove aremunerative speculation for many years to come, 
both as an auxiliary to the underground line, and as a means of 
transit certain to enjoy favour with tourists. 


MARINE DISASTERS. 

How strange it is that, with the morning papers giving us 
from day to day the accounts of the sad disasters at sea that 
have occurred during the last ten or twelve days, the national 
register of wrecks and casualties should only be brought down 
to December 31st, 1864. We think this delay simply shameful 
on the part of the Government or the department concerned. 

From the returns before us, published on Wednesday last, we 
find that the number of wrecks and casualties, from all causes, 
on the coast of the United Kingdom and in the surrounding seas 
was, in 1864, 1,390; in 1863 the number was 1,664. The annual 
average number of casualties during the five years ended 1858 
was 1,118; and during the five years ending 1863, 1,488. The 
average number of casualties may be expected to increase, from 
the greater number of ships frequenting our coasts and the 
adjoining seas ; and the particular number is affected, of course, 
by the prevalence or absence of gales of remarkable violence and 
duration. Thus, for instance, in October, 1859, the terrible 
gale occurred in which the Royal Charter and 342 other ships 
were wrecked. The number of ships lost or damaged in the 
1,390 casualties in 1864 represent a registered tonnage of 350,000 
tons; 1,741 ships were the subjects of accident, of which 1,434 
are known to have been ships belonging to Great Britain and its 
dependencies, and 246 to have been foreign ships ; of the remain- 
ing 61 ships the country and employment are not known. Of 
the total number of casualties (1,390) in 1864, 351 were colli- 
sions, and 1,039 casualties other than collisions. Of the 1,039 
casualties 386 resulted in total losses, and 653 in damage more or 
less serious. It is gratifying to notice that the number of 
casualties other than collisions reported in 1864 is less than the 
number reported in any year since 1858. The annual average 
for nine years is, for total losses, 440, and for partial losses 605. 
The numbers for 1864 are, for total losses 386, and for partial 
losses 653. Of the 386 total losses from other causes than col- 
lisions, 163 only were caused by stress of weather; 89 were 
caused by inattention, carelessness, or neglect; 39 arose from 
defects in the ship or her equipments, and of the 39 no less than 
25 appear to have founde from unseaworthiness, and the 
remainder from various other causes. Of the 653 partial losses 
other than collisions 299 were caused by stress of weather; 148 
arose from carelessness, 53 from defects in the ship or her equip- 
ments, and the remainder from various causes. The total 
number of ships reported to have foundered, or to be lost on 
our coasts, from unseaworthiness in nine years is 385. The 
casualties caused from the unseaworthiness of ships, unsound 
gear, &c., and resulting in partial damage, during the same time, 
was 538. In the six years ended 1864, 757 casualties happened 
to ships almost new, and 1,441 to ships from three to seven 
years of age. Casualties happened also to 1,711 ships from 
seven to fourteen years old, 2,856 from fifteen to thirty years 
old, and to 1,038 ships from thirty to fifty years. We now come 
to the really old ships, viz., 179 between fifty and sixty years 
old, 82 from sixty to seventy, 39 from seventy to eighty, 9 from 
eighty to ninety, 5 from ninety to one hundred, and 3 one 
hundred and one years and upwards. 
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schooners, 348 brigs, barques, 163 tines, 116 smacks ; 
the remainder were small vessels rigged 
the 1,741 vessels 91 only were above 600 tons burden, 
from 300 to 600 tons, 658 from 100 to 300 tons; while 755 did 
not exceed 100 tons burden. From certain tables in the official 
returns we find that westerly gales are far more fatal to vessels 
than those from other quarters. 

We observe from the return that the Royal National Life- 
boat Institution has done good service in the saving of shi; 
and lives. It has 134 lifeboats on various stations around 
coast; and there are 52 other lifeboats, making 186 in all. 
There are also 243 mortar and rocket stations, and 402 coast- 
guards stations, F ny with Captain Ward's cork life jackets 
and life lines. From 1855 to 1864 inclusive, it would appear 
that by these and other appliances, above 30,000 lives have been 
saved. During 1864, the British Government presented as 
rewards for saving life, thirty-eight telescopes, twelve bronze 
medals, eleven sextants, ten silver medals, nine gold chrono- 
meters, seven gold watches, six Cpe six binocular glasses, 
two gold medals, and one “ sword of honour.” 

We observe that in 1864 the wrecks and casualties on the 
east coast, from Dungeness to Duncansby Head, were 701; 
south coast, Dungeness to Land’s End exclusive, 125 ; west coast, 
Land’s End to Mull of Kyntire, inclusive, 311 ; north and west 
coast of Scotland, including the Northern Islands, Hebrides, 
Orkney and Shetland Islands, &., 60 ; Scilly Islands, 6 ; Lundy 
Islands, 8; Isle of Man, 15; Irish coast, 164; total, 1,890. 
The return gives a very voluminous list, likely to be useful to 
mariners, of the rocks and sands upon which vessels have been 
stranded during the last sixteen years. The other details con- 
cerning rig and vessels, persons saved, &c., are also very full. 

We observe that in 1864 the Mercantile Marine Fund contri- 
buted £7,660 to the crews of the life boats, and as rewards to 
fishermen and others, and for the maintenance of the rocket and 
mortar apparatus. The maps which accompany the official 
return show that on the coast of England the r number of 
wrecks and casualties occur in Yarmouth roads, the neigh- 
bourhood of the Wash, off Durham, Anglesea, and Pembroke. 
In Scotland between Arran and the coast, on each side, in the 
Firth of Forth, and on the coast of Nairn. In Ireland on the 
east coast and at south of Belfast. The return includes a Roll 
of Honour giving the names and rewards granted to the brave 
and humane men who have been instrumental in saving the lives 
of the distressed at sea and their ships. A large majority of these 
rewards—given chiefly in money to the men, and in instruments 
or medals to officers, are awarded by “public vote.” Many of 
the acts of heroism displayed in the saving of life, in putting, 
even in swimming, off from shore, are very tempting for quota- 
tion, but they are so voluminous and varied as to furnish an 
embarras de richesses, upon which our limited will not 
permit us to enter. The return includes also an interesting 
précis of special inquiries into casualties ordered by the Board of 
Trade, When blame appears to attach to masters or pilots, 
their licences or certificates are suspended for different periods, 
and in some cases returned, “with a strong admonition.” The 
inquiries are usually before stipendiary magistrates, assisted by 
nautical assessors, 


CAPTAIN COLES AND THE ADMIRALTY. 

We learn, with the utmost astonishment, that within the last 
day or two Captain Coles has been virtually dismissed from the 
service of the Lords of the Admiralty, as far as regards the 
construction of turret ships. It will be remembered, that a short 
time since Captain Coles that he should be permitted 
to build a turret ship on intended to compete with 
Mr. Reed’s broadside ships. A committee of inquiry considered 
Captain Coles’ proposals, and in one sense rejected them, recom- 
mending, however, the construction of a larger vessel than 
Captain Coles’ contemplated, provided with a greater nutriber 
of turrets. After some further debate, it was decided that the 
new ship should be built under the supervision of the chief 
constructor of the navy as far as ed the hull, while the 
turrets and the details of the armament generally should rest 
with Captain Coles. In official language, “ My lords had deter- 
“ mined that the preparation of a design for such a ship should 
“be submitted to tee dapesiend of the comptroller of the 
“ navy,” and that if their lordships approved the comptroller’s 
design they would communicate it to Captain Coles, and avail 
themselves of his assistance in the eonstruction of the details, 
So far, this was a sufficiently satisfactory arrangement; but 
within the last day or two “my lords” have, it seems, changed 
their minds about consulting Captain Coles, and have given him 
notice that they have “ cancelled the order which had been given 
“ for allowing him the opportunity of ins e | and advising 
“ wpon the plans for a sea-going turret ship, which have now 
“ been completed.” 

This last transaction is so remarkable, that we shall not as yet 
pronounce an opinion on the subject. It is said that —— 
Coles has been dismissed simply because he addressed a letter 
advocating his system to the editor of a first-class daily journal. 
The assertion is so astounding that we refuse at present to 
credit it. The Admiralty has in the course of years, done more 
to bring di on the ruling powers of England than any 
other institution in existence ; but we dare not suffer ourselves 
to believe that in order to gratify a petty vexation alone, its 
noble lords would commit an act which, under its present aspect, 
appears equally unjust and injudicious. 

THE RAILWAY COMMISSION. 

Tue first instalment of the evidence taken by this important 
board of inquiry has been published during the week in a pon- 
derous Blue Book, the contents of which would take a long time 
to “read, mark, and inwardly digest.” This first ion of the 
evidence taken relates to railways in Ireland ; preference to 
this section of the subject has doubtless been given to prepare 
the Legislature for the discussion of the question, whether 
Government should undertake the management of the railways 
of the United Kingdom, commencing, as has been suggested, 
with the Irish lines and systems. These are associated in various 
ways with some of the t railway interests of England and 
Scotland, and it may possi ly be found difficult to detach them ; 
but on this and the other important points involved the com- 
missioners do not now offer any opinion. Some idea of the 
importance of the evidence taken may be formed from a mere 
enumeration of the witnesses examined. Amo these we 
notice Mr. Allport, of the Midland Railway ; Mr. J. 
Bagot and Mr. T. Bewley, merchants, of Dublin ; J. i 
Esq., Lord Mayor of Dublin ; G. P. Bidder, C.E. ; J. G. 
wheat merchant, Dublin; T. Brady, special commissioner on 
Irish fisheries ; Wm. Cawkwell, om of the London and 
North-Western ; Lord Clancarty ; J. C. Cooper, cattle dealer ; 
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J. E. Cotton, manager of the Belfast and Northern Counties 
Railway ; Wm. Dargan, contractor; J. Delahuntey, managing 
director of the Kilkenny and Kilkenny Junction railways ; John 
Ennis, chairman of the Irish Midland ; B. Fearnley, secretary of 
the Newry and Armagh ; Wm. Forbes, who has twenty years’ 
experience of railway working, and recent manager of the Mid- 
land Great Western ; Edward Fox, stock-broker, Dublin; Wm. 
Galt, author of the notable brochure on “ Railway Reform ;” 
James Grierson, of the Great Western; Dr. W. N. Hancock, 
professor of political economy, Dublin; Wm. Haughton, late 
deputy chairman of the Great Southern and Western of Ireland ; 
G. W. Hemans, C.E., for twenty-five years engaged in the con- 
struction of railways ; Frederick Hill, for fourteen years assistant 
secretary at the General Post-office; W. B. Jones, a landed 
proprietor of the County Cork; Charles Lanyon, C.E.; Dr. 
Mountifort Longfield, senior judge of the Encumbered Estates 
Court ; the Earl of Lucan ; J. H. Macaulay, banker, Coleraine ; 
H. J. Macfarlane, magistrate, Dublin ; Wm. Malcolmson, chair- 
man of several Irish railway companies and director of others ; 
Robert Mallett, C.E.; J. D. Meldon, solicitor, Dublin; W. T. 
Mulvaney, formerly commissioner of public works, Ireland ; 
Alex. Parker, merchant, Dublin; J. W. Murland ; H. R. Perry, 
grain merchant; Jonathan Pim, merchant and manufacturer, 
Dublin ; P. Rowe, formerly manager of the Derry and Coleraine 
companies; R. Ryan, merchant, Limerick; T. Shaw, traffic 
manager, Irish North-Western Railway; Wm. Shaw, bank 
director, and director of a flax spinning company ; W. K. Sul- 
livan, professor of chemistry; and J. R. Tinsley, mayor of 
Limerick. We are quite aware that a mere enumeration of the 
names of the witnesses is only offering a Barmecide’s feast to qur 
readers ; but the publication of the evidence is so recent, the 
evidence of the witnesses so voluminous, and the opinions ex- 
pressed by them so conflicting on various points—such as the 
policy and estimated result of Government control, reduced 
rates, consolidated management, and other changes—that we 
content ourselves for the present with directing attention to this 
important publication, to the contents of which we may return 
another time. 








DEATHS. 

ON the 18th inst., at his residence, Oak Hall, New Cross, 
ENGLAND, Esq. 

On the ith inst., at sea, in the steamship London, JOHN DEBENHAM., C.E., 
and EMILY JANE, his wife, of Sydney, N.S.W., and late of Portsdown-road, 
Maida-hill. 

On the 15th inst., at Longsight, Manchester, ALICE LOCKETT, second 
daughter of THOMAS SCOTT, Esq., C.E., late of Blackheath. 


HENRY 





PATENT-OFFICE INQUIRY. 


Tue following is the tinal report of Messrs. Greenwood 
and Hindmarch to the Lord Chancellor and Commissioners 
of Patents. Though dated the 6th of July, 1865, it was 
only published on Saturday last:— 


In further compliance with the directions in your letter of the 
3rd May, 1864, we have proceeded to inquire into the charges made 
against Mr. Bennet Woodcroft, and have also made a genera! and 
particular inquiry into the management of the patent-office and 
the modes of proceeding therein, together with the particulars of 
the duties required from the several officers there employed, and 
the manner in which those duties have been performed by the 
present staff of officers, with a view of reporting on such matters 
(as desired by your letter), and of stating whether the arrange- 
ments now in force are in our opinion susceptible of any and what 
improvements which might give greater efficiency to the whole 
office. : 

We have also borne in mind your desire that we should inquire 
into the charges made against Mr. Leonard Edmunds, the late 
clerk of the patents. 

But in view of what has already occurred it has become un- 
necessary for either Mr.*Woodcroft or any other of the officers to 
furnish us with any further information relating to Mr. Edmunds; 
and although several matters have been incidentally brought to 
our notice which, if he had still retained his offices, we should 
have desired to remark upon, they are not of such importance as 
to render further comment necessary, and, therefore, so far as Mr. 
Edmunds is personally concerned, we propose to make no further 
report. 

- to the charges against Mr. Woodcroft, we have given Mr. 
Edmunds full and repeated notice of our intention to inquire into 
them, and of our readiness to receive any information from him in 
support of them, and we have given him ample time and oppor- 
tunity for such purpose. 

He has, however, given us no further assistance than is contained 
in the letters which you forwarded to us. 

We have now carefully inquired into all the charges against Mr. 
Woodcroft. 

1. As to the charges in relation to the three bills for abridgments 
of Messrs. Walenn, Coryton, and Foster, brought forward by Mr. 
Edmunds in his letter to the commissioners, dated February, 1864, 

We find that in 1859 Mr. Woodcroft received from Mr. Edmunds 
three checks for these gentlemen, amounting respectively to 
£266 7s., £249 16s., and £344 15s.; that Mr. Woodcroft in sub- 
stance paid them at the time only £200, £200, and £250, having 
arranged with them that they should place at his credit, at his 
banker's, the sums of £66 7s., £49 16s., and £94 15s. respec- 
tively (total £210 18s.) 

The rate at which these gentlemen were employed was 7s. for 
each abstract, but included in this bargain was the agreement to 
make indices and to furnish notes for an introduction or preface. 

The abridgments having been finished, although the indices 
were not made, and the notes were not furnished, it was certainly 
known what payment would be eventually due to each gentleman; 
and for their convenience the whole sums were obtained by Mr. 
Woodcroft, but the smaller sums above mentioned were retained 
by him, with their consent, as a pledge for the completion of their 
wi 





ork. 
, nad all has been paid to them, and no complaint is made 
by them. 

We have found no indication of any corrupt or improper motive 
in this arrangement on the part of Mr. Woodcroft. 

Indeed, Mr. Edmunds, in bringing forward these charges, says 
that he entirely acquits Mr. Woodcroft of any intentional wrong 
in the money sense, but that he must be found guilty of conceit 
and stupidity—stupid conceit in not acknowledging his error, and 
intense stupidity in the manner which he carried out and covered 
lis fault. ‘*He preferred the crooked path, after his manner,” 
says Mr. Edmunds. 

We concur with Mr. Edmunds in acquitting Mr. Woodcroft of 
any dishonesty, but we do not concur in the charge of conceit or 
stupidity. 

Another charge by Mr. Edmunds against Mr. Woodcroft is that 
he put a number of specifications of patents upon spinning into 
the hands of his brother, Mr. Zenas Woodcroft, and secretly 
employed him in making abridgments of them; and that Mr. 
Woodcroft used Mr. Brierly (who had been employed in making 
abridgments upon the same subject) as a tool to cover his secret 
transactions, and to obtain payment for Zenas Woodcroft, and 
that Brierly made himself an accomplice. 

We have carefully and fully examined Mr. Brierly upon this 
subject. 

Mr. Zenas Woodcroft died in June, 1863. 

In 1859 a number of specifications were placed in his hands for 
abridgment by his brother Mr, Bennet Woodcroft, who had the 





authority of the commissioners to select such persons for the task 
as he thought best qualified. 

We have received satisfactory proof that Mr. Zenas Woodcroft 
was well qualified for the task, and that the abridgments made by 
him, between 700 and 800, were properly done. 

But he became ill, and it was ar. between Mr. Bennet 
Woodcroft and Mr. Brierly (who himself made between 2,000 and 
3,000 abridgments on the same subject of spinning), that Mr. 
Brierly should undertake the task of revising and indexing the 
whole series (Mr. Zenas Woodcroft’s and his own), no inconsider- 
able part of the whole work. For want of the index none of Mr. 
Zenas Woodcroft’s was complete, and in strictness he had earned 


no pay. 

‘and therefore the c' for the whole of the abridgments, those 
made by Zenas Woodcroft and those made by Brierly, was made 
in Brierly’s name only, and he paid over to Zenas Woodcroft an 
amount proportioned to the number of his abridgments, reserving 
the right to have from Mr. Zenas Woodcroft or his representatives 
a repayment of a fair sum in of revising and indexing those 
— (for the work is not even yet complete), and Mr. 
Brierly anticipates no difficulty in obtaining such repayment. 

We had satisfactory evidence that these arrangements were 
caused only by the ill-health of Mr. Zenas Woodcroft, and not by 
any want of fitness on his part, nor by reason of the superior 
ability of Mr. Brierly. : 

Indeed Mr. Edmunds has not questioned the ability or fitness of 

Mr. Zenas Woodcroft for the work; and we are unable to discover 
any improper motive or undue partiality on the part of Mr. Wood- 
croft in thus employing his brother, who appears by early habits 
and education to have been in all respects duly qualified for the 
task. 
We therefore find that Zenas Woodcroft was properly qualified ; 
that his work was properly done; that payment being taken by 
Brierly, in his own name, for both, was a matter of arrangement, 
for mutual convenience, without corrupt motive. 

Another charge made by Mr. Edmunds against Mr. Woodcroft 
was, that he had trea Mr. Foster improperly in respect of 
abridgments of specifications, and had withheld employment from 
him to which he was entitled. 

Mr. Foster met us at the Patent-office, and we went fully into 
the whole case. 

We think it unnecessary to set out the details. 

Mr. Foster is a Chancery barrister, and in substance his charge 
against Mr. Woodcroft is, that Mr. Woodcroft had authorised Mr. 
Edmunds to promise him (Mr, Foster) permanent employment in 
abridging specifications, or at all events had written such letters to 
Mr. Edmunds as fairly warranted Mr. Foster in believing that Mr. 
Edmunds had a right to pledge Mr. Woodcroft to give permanent 
employment to Mr. Foster. 

Upon a full consideration of all the evidence, we find that Mr. 
Woodcroft made no promise to Mr. Foster of permanent employ- 
ment; that he did not authorise Mr. Edmunds to make any such 

romise; and that he gave Mr. Foster no reasonable ground for 

lieving that Mr. Edmunds was authorised to promise Mr. Foster 
permanent employment. 

We, therefore, find this charge also unsustained. 

Again, Mr. Edmunds charges Mr. Woodcroft with the author- 
ship or instigation of articles in periodical works reflecting on his 
proceedings. 

He has furnished no proof. 

Mr. Woodcroft has denied to us in the strongest and most un- 
qualified terms any connection with or knowledge of these articles, 
and we believe him. 

We shall now ap pe to report upon the subject first mentioned 
in the letter of the Lord Chancellor and the commissioners of the 
3rd of May, 1864—namely, to the management of the patent-office 
as at present constituted, and the modes of proceeding therein, 
together with the particulars of the duties required for the several 
officers, and the manner in which such duties have been performed 
by the present staff of officers, and to the question whether the 
arrangements now in force are, in our opinion, susceptible of any 
- what improvements which may give greater efficiency to the 
office. 

We have carefully inquired into the constitution of the patent- 
office, the duties performed by the several officers, and the 
management of various branches of the establishment. 

The state of the patent law before the passing of the Patent Law 
Amendment Act in 1852 gave little or no indication of the means 
which were requisite to carry into effect the new law, and to enable 
inventors and the public to obtain the whole of the advantages to 
be derived from it. 

The establishment for working the law was therefore formed 
upon a scale much too limited, and it has been found necessary 
from time to time to increase the number of officers and servants 
employed by the commissioners, and to add two new branches to 
the hatte, viz., a library and a museum, as experience 
and the wants of the public suggested the introduction of those 
changes. 

It sa to us that the value and importance of the patent- 
office have not been duly appreciated, and that the time has arrived 
when it ought to be put upon a different footing. 

The Patent Law Amendment Act, 1852, authorised the commis- 
sioners of patents, with the consent of the Treasury, to appoint 
such clerks and officers as the commissioners might think proper. 
Patents granted under the old law for England were, prior to the 
passing of the Act, prepared in the office of the clerk of the 
patents ; and after the passing of the Act the commissioners 

1 it expedient to place the clerk of the patents at the head 
of their office as their clerk, and in that way the two offices,— 
namely, the office of the clerk of the patents (so far as respects 
patents for inventions) and the office of clerk to the commis- 
sioners of patents were in effect united, and have ever since 
together formed ‘‘ the patent-office.” 

The patent-office has, however, always been treated as consisting 
of two divisions, called respectively ‘‘ The Patent Division” and 
‘The Specification Division.” The patent division is that in 
which all the proceedings takes place upon applications for and 
sealing letters patent, and upon applications for leave to enter 
disclaimers and memorandums of alteration. In that division of 
the office specifications, disclaimers, and memorandums of altera- 
tion are filed; assignments, licences, &c., are registered; and some 
other formal proceedings take place. 

The patent division of the office, so far as regards the pro- 
ceedings upon petitions for patents up to and including the pre- 
paration of the warrants for sealing patents, and also the pro- 
ceedings upon applications for leave to enter disclaimers and 
memorandums of alteration, is under the management of the 
commissioners of patents. In all other respects it is an office of 
the Court of Chancery and under the jurisdiction of the Lord 
Chancellor. 

The specification division is under the management of the com- 
missioners of patents, and the officers and other persons employed 
in that division of the office have to perform multifarious duties 
relating to the printing, arranging, wall tadesing specifications and 
disclaimers, selling prints of specifications and other publications, 
and the management of the library. 

It was unfortunate that a person so unfit as the late clerk of the 
patents should have been placed at the head of the office, and if 
there had not been several officers of ability and energy in the 
——— who exerted themselves to carry into effect the new 
aw, the = would have derived little, if any, benefit from the 
change of the law effected by the Patent Law Amendment Act; 
and we think they are entitled to great credit for the manner in 
which they have formed their system, distributed their duties 
among themselves, and discharged them. 

Left to themselves for years without any superintending head in 
matters of detail, they have had to frame a system as well as work 
it, and we think it due to the present staff of officers to express 
our sincere opinion that they have discharged their duties with 
diligence, intelligence, and conscientiousness, 








Mr. Edmunds who, as clerk of the patents and clerk of the 


commissio: assumed a right of controlling the duties of both 
offices, and of late years exercised it as we have described in our 


previous reports, in the earlier years left the officers very much 
to themselves, and before the passing of the new law greatly 
neglected the duties of his office of clerk of ——. 

. Ruscoe stated that from 1833 to 1852 (19 years) Mr. 
Edmunds did not attend at the office twenty times; that for three 
consecutive years, from 1839 to 1842, he did not attend once; 
that from 1852 to 1864 his attendance at the office during six 
months in the year, while Parliament was sitting, would average 
three days in a month (for a short period of each day), and that 
duri the remainder of the year he was entirely absent. 

Nothwithstanding this neglect of his duties by Mr. Edmunds, 
the establishment is now one of great magnitude and growing im- 
portance, and we think it imperatively requires to have the super- 
intendence of a superior officer having the knowledge and skill 
requisite to enable him to direct and control every department of 
it according to the provisions of the statutes and the regulations 
of the commissioners. We think that such an officer should give 
daily attendance at the office (except Se ordinary vaca- 
tions), and that his salary should not be less £1,500 a year. 

This officer might be denominated secretary of the patent-oflice, 
or master of the patent-office, or principal of the patent-office, or 
by other appropriate name. 

Subordinately to the commissioners, and taking from them all 
their orders for the regulation and despatch of busi in the 
office, the entire control of its details should rest upon his respon- 
sibility and under his daily superintendence. 

He should act as secretary to the commissioners, keeping 
proper books of their acts and orders; he should be the sole 
recognised financial officer, responsible to the auditors of public 
accounts. 

He should assist in the practical despatch of business in the 
office, interposing in all matters of difficulty, reading the letters 
received in the office, and writing or directing the replies, or 
delegating particular branches of correspondence to other officers, 
with such controlling directions and ional interference as may 
seem expedient to him. 

He should give his best assistance also to the law officers when- 
ever called upon. 

We are satisfied that ample eccupation will be afforded to such 
an officer conscientiously bent on making himself useful. 

And we are equally certain that such an officer of high character, 
attainments, and vigour might exercise a control and superin- 
tendence which would be cheerfully submitted to by the other 
officers, and would redound to the benefit of the public, and 
eventually effect a reduction of the expense of the establishment. 

In particular, we may report the entire acquiescence of Mr. 
Woodcroft, at present at the head of the office, in the appoint- 
ment of such officer. 

It appears to us also to be requisite that some means should be 
devised for bringing the state of business in the office and the 
proceedings and conduct of the officers (including the principal 
officer himself) to the knowledge of the commissioners from time 
to time, and this we think would be best effected by some one at 
least of the commissioners, or some one appointed by them, 
visiting the office from time to time. 

We think that the office of clerk of the patents, performing his 
few duties by deputy, as Mr. Edmunds did, ought no longer to 
exist. 

We think, too, that the office of clerk of the commissioners, 
such as it has existed in the hands of Mr. Edmunds, is useless, 
and ought to be abolished. 

If he had acted even as secretary to the commissioners, issuing 
summonses for their meetings, keeping minutes of their proceed- 
ings, conducting their correspondence, and looking to the execu- 
tion of all their orders in the office, his duties might have been 
useful, but too light. 

In truth no such duties have been performed, and Mr. Edmunds’ 
task has principally consisted in receiving moneys from Mr. Rus- 
coe, his deputy, through his bankers, Messrs. Coutts, disposing of 
them as mentioned in our former reports, and by deputy, forward- 
ing half-yearly to the Treasury a list of the tradesmen’s bills due 
by the office, giving credit for any balance on the preceding account, 
and for the proceeds of the sales of copies of specifications, and 
receiving from the Treasury by half-yearly orders on the Pay- 
master-General the amount of such bills, and sums of £300 for 
contingent expenses. 

We humbly recommend that both of these offices should be 
abolished. 

For the purpose of abolishing the office of clerk of the patents, 
legislation will of course be necessary. 

It was abolished in 1832 by statutes 2 & 3 Will. IV. c. 111, and 
revived in 1833 by statutes 3 & 4 Will. [V. c. 84. 

The duty of preparing patents, other than patents for inventions, 
might be advantageously transferred to the clerk of the Crown. 

We think, too, that the patent-office should be made not only 
the office of the commissioners of patents for inventions, but also 
as an office of the Court of Chancery; that all the duties now per- 
formed in any part of the patent-office should be performed in that 
office; and that all offices appointed for the performance of the 
duties heretofore imposed on the clerk of the patents should be 
performed by [sic] officers of the commissioners, and should be 
appointed and removable as in the Patent Law Amendment Act 
provided. 














THE NATIONAL BOILER INSURANCE 
COMPANY 


Mr. HIL.eER, chief engineer, has laid his annual report before 
the National Boiler Insurance Company, Limited, 22, St. Ann’s- 
square, Manchester. The following is an abstract :— 


Mr. Hiller commenced by stating that the company had 
already acquired an extensive and rapidly increasing connection 
amongst boiler owners in the districts to which its operations 
have been extended, and the prospects for the future are of 
the most promising and encouraging character. No explosion 
has occurred to any boiler insured with this company. Some 
of the boilers have a injured through mistake or negligence 
of the attendants, and other cases have been reported where 
serious injury would have been sustained had the boilers been un- 
provided with good fusible plugs on the furnace crowns, which, b 
their timely action, prevented damage. One case of partial col- 
lapse of the furnace tube of an insured boiler is worthy of special 
note. The boiler was fed with water strongly impregnated with 
salt and chalky matter, which, owing to omission of frequent 
cleaning, was so thickly deposited on the furnace crown as to 
cause over-heating of the plates, and consequent injury. The use 
of good surface blow-out apparatus would have prevented the 
accumulation of the deposit and subsequent damage to the boiler. 
Many serious defects, some of them of a most dangerous character, 
have been met with in the boilers inspected. Internal corrosion is 
frequently met with, in some cases seriously weakening the boiler 
in a very short period. In most cases its progress may be arrested 
by the daily admixture of a small quantity of common soda with 
the feed-water. In any case where the use of soda does not prove 
effectual he would suggest that the water should be analysed by a 
first-class chemist, who would doubtless be able to recommend an 
antidote. Many of the leading boiler makers now rivet on the 
boilers suitable joint-beds for the fittings, and good mouthpieces, 
with planed joint faces, at the manholes, which much facilitate the 
proper making of the joints and materially strengthen the boiler. 
Where these beds are properly attached, and the joints thereto 
carefully made, leakage is avoided, and much trouble and expense 
saved to the owners. Many glass gauges were met with where the 
handles of the taps were broken, and in other cases the taps were 
so leaky that the gauge could not be properly tested; others were 
so dirty that the height of the water was scarcely distinguishable, 
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Many instances of the consequence of neglect of the water 
Se eee nena s ees ile See . with 
® glass gauge an a gauge, but the former was n ept in 
order, and the float only was used ; the result was that both the 
furnace crowns were seriously injured through deficiency of water. 
He did not consider ordinary float gauges sufficiently sensitive for 
use on internally-fired boilers, and would strongly advise that 
where attached to those externally fired there should be two 
mg to each boiler, as a check on each other. Several cases 

ve been reported where the glass gauges were fixed so low that 
the furnace crown would be actually bare of water when several 
inches were visible in the glass. ese were certainly —— of 
gross carelessness or ignorance on the part of those who fitted up 
the boilers. As an instance of the gross negligence which is occa- 
sionally displayed by boiler att ts he tioned the follow- 
ing :—An externally-fired boiler, fitted with a “‘ float-whistle” 
gauge, was found with the water so low that it was out of the 
range of the float, which the inspector found was scotched fast to 
prevent its indicating the deficiency. 

Many safety valves have been found defective from various 
causes, and he was sorry to remark, that despite all that has been 
written at various times on the subject, and the disasters 
which have occurred through their abuse, many instances of over- 
loading with irregular weights of various kinds, and other defects, 
have been reported. In one instance where the safety valve was 
loaded to 40 tb. per square inch, the pressure gauge indicated but 
26 1b. when the valve was blowing off. The safety valve had in 
consequence been overloaded with pieces of iron to blow off with 
the gauge, thus seriously increasing the pressure; and the mistake 
was not discovered until the gauge was checked with a correct 
indicator, which showed it 14 lb. per square inch below the actual 
pressure. Fortunately the boiler was amply strong for the pressure 
at which it was usually worked. 

The safety valves of some of the boilers proposed for insurance 
were found on inspection to be loaded to above double the pro- 
posed pressure, of which the owners were quite unaware until 
the Sellen were inspected by the officers of this company. Com- 
pound safety valves, which discharge the steam when the water 
sinks below the proper level and also act as ordinary safety valves, 
are a useful fitting, especially when attached to single boilers. The 
defects to which gauges are liable is exemplified in the remarks 
on safety valves. Some of the gauges noted, were found seriously 
inaccurate; in one instance, the gauge indicated 201b. below the 
actual load. 

Mr. Hiller states that the t superiority of Smith’s fusible 
plug has been fully sustained by the experience of the past year, 
and confirms the confidence placed in it by this company in making 
the reduction of 10 per cent. from the premium of insurance of 
those boilers to which itis attached. 

Many boilers are quite unprovided with blow-out apparatus. A 
number of internally-fired boilers are reported as having nothing 
but an iron plug at the bottom for the purpose of emptying them. 

is plan is most objectionable, as the water soaks into the brick- 
work at the bottom of the boiler, and leads to corrosion of the 
plates, and also frequently backs into the flues, interfering with 
their — cleaning, and preventing satisfactory inspection. 
Suitable rivetted beds should always be provided for the attach- 
ment of the elbow pipe to the bottom, and the pipe should be of 
such a length that the tap may be easy of access for use, cleaning, 
&c. Where the water contains much sediment, the use of good 
surface blow-out apparatus is in most cases of great benefit. 

No boiler insured with this company has exploded during the 
nast year. Fifty-three serious explosions have occurred in the 
JInited Kingdom alone, by which 47 persons lost their lives, and 

82 persons were seriously injured; total, 129. The following is a 
list of the explosions above referred to:— 

The capielel boilers were of the following descriptions:—One or 
two flued internally fired, 14; locomotives, 11; cylindrical exter- 
nally fired, 12; iron furnace boilers, 5; portable (locomotive type), 
2; vertical internally fired, 2; marine ditto, 2; balloon or haystack, 
2; other descriptions, 3: total, 53. 

The causes of those explosions of which particulars have been 
obtained are as follows:—Deficiency of water, 10; external corro- 
sion, 8; internal ditto, 2 internal grooving at seams, 4; insufficient 
staying or mal-construction, 4; weakness of flue tubes, 4; fracture 
through flaws in iron, 3; over-pressure, 2; failure of seams over 
furnace (externally-fired boilers), 2; defective fire-box stays (loco- 
motive), 1; weakness of manhole cover, 1; no particulars Obtained, 
12: total, 53. 

The serious increase in the number of expl of | tive 
boilers calls for special remark, and must impress those persons 
entrusted with their charge with the necessity of providing in new 
Loilers for more reliable and frequent ianeunal inspection than is 
now practicable. The of explosions recorded in 1865 is 11, 
against 6 in 1864, 2 in 1863, and 3 in 1862. The number of explo- 
sions of these boilers in 1865 being equal to the whole of those 
recorded for the three preceding years. 

The judicious application of the hydraulic test would probabl: 
have led to the detection of weakness in some of the boilers whic 
have failed. 

When applying this test, every part of the boiler should be ex- 

posed to view, and it should be carefully gauged and examined 
fore, during, and after the test, so that an pn of shape 
or other defect may be detected ; and it is of the utmost importance 
that the pressure should be kept up for a considerable time, so that 
any defects which may exist, may have time to develope and 
become manifest, otherwise the test may prove worse than useless. 

As an instance of the value of the hydraulic test the following 
is worthy of record. A large one-flued boiler was proposed for 
insurance with this company, which was in course of being 
generally overhauled and repaired, and also enlarged by the 
addition of several feet to its length. The old flue tube was 3ft. 
diameter throughout, § plates, the new part of tube was gradually 
enlarged to about 3ft. 4in., the total length being about 38ft. The 
proposed load on safety valve was 601b. per square inch. It was 
suggested to the owners to strengthen the tube by angle iron hoops 
or cross tubes, and their attention was directed to the fact that 
the calculated load (per Mr. Fairbairn’s formula), under which 

such a flue might be expected to collapse, was little over 801b. per 
square inch. It was also recommended to apply the hydraulic 
test after the alterations, &c., were completed. Unfortunately the 
tube was not strengthened as advised, and on the test being applied 
the flue collapsed almost the entire length, when the pressure had 
reached about 83 lb. per square inch, thus illustrating most forcibly 
the correctness of the formula referred to, and the value of the 
hydraulic test, as, had the boiler been set to work, the flue would, 
in all probability, have failed with fearful result. 

The explosions caused by external corrosion were chiefly due to 
moisture in the brickwork seating of the boilers. In several cases 
the boilers were placed in low situations so that the water from 
the — ground drained into the flues, keeping the plates con- 
tinually damp, thereby inducing serious corrosion and consequent 
explosion. 

When boilers are stopped for internal cleaning the external 
flue brickwork should always be cooled down as much as possible, 
by opening wide the damper, and allowing « current of cool air 
to pass through the flues for a considerable time before the water 
is run out of the boiler. Many good boilers are seriously injured 
by neglect of this most necessary precaution. 

















SOCIETY OF ENGINEERS. 


ting of the bers of the Society of Engineers for 
the present = was held on Monday last in the lower hall, 
Exeter Hall, Mr. W. T. Carrington, the retiring president, occupy- 
ing the chair. After the usual routine business of the meeting, 
which consisted in — the accounts, &c., for the past year, 
the president presented the premiums which had been adju 

to members for papers read during the session 1864-5. These 


THE first 





premiums, consisting of books, were awarded to Mr. Charles D, 





Abel, for a paper on the “Patent Laws ;” to Mr. Perry F. Nursey, 
for a paper on “Sugar i ;” and to Mr. Lewis Olrick, for a 
paper on “‘ Giffard’s Inj iz Mr. then vacated the 
chair, and introduced t for 1 Mr. Zerah Colburn, 
who delivered his ina’ from which we extract the 
a “fo remarks :— ine ain 

t is not n that I enlarge upon the past progress nor 
upon the probable future of the engineering profession, nor shall I 
detain you with a review of the ineering works achieved last 
year, nor with a list of what is to be attempted this year. . All 
these you are in the habit of reading in the ne and I 
ag ty ge , if it be considered necessary in my position to sa: 
it, that re A the profession of engineering is now establish 
upon a footing which will ensure the success of every eg; 
person who adopts it and practises it rightly and well. t, I 
think, should be particularly addressed to the members of this 
society on an occasion like this are some remarks upon the possible 
development and probable future of the society itself. It is now 
in its eleventh year, and it already counts a number of 
members, and is in receipt of a considerable annual income. So 
far the society has been sengeionny fortunate in having oneeed 
the benefit of the unceasi bours of our honorary secretary, Mr. 
Williams, and but for his services, exerted in every manner 
that could secure the best interests of this society, it —_, 
I am inclined to believe, have fallen to the ground long 
ago. I say this quite apart from any complimentary con- 
siderations, and merely because it must enter into our estimate of 
the future position of the society. We occupy, as a society, a 
somewhat exceptional position. Only a small proportion of our 
number are engaged in the design and conduct of engineering 
works upon their own account. I am glad, however, to see that 
our numbers are now being steadily recruited by gentlemen en- 
gaged in actual practice. The value of a society like this is in its 
power of concentrating professional talent, in influencing it in new 
Siecstiohe, and in securing public respect and confidence. Now, 
this can be done only by deserving both. Unless it can be seen 
that successfully din Ae | works are described here and discussed 
by those who are competent to do so, we cannot expect to take the 
rank which, as a society, we all wish to have before the world. 
We have had here many papers, exhibiting much industry 
in their preparation, papers containing unexceptionable truths, 
yet these papers have been, in many cases, compilations, 
instead of being pre from the special knowledge of 
their authors. Not but that the society is under obliga- 
tions to whoever prepares and reads a paper here which is 
not in itself unsound. Members should dismiss from their minds 
any idea that they are doing a favour to the society in preparing 
papers for ing and discussion. Not but what the society 
may, and probably does, derive some actual benefit from the 
pees but the should be prepared from a sense of duty, and as 
ut a fair contribution towards the interest and usefulness of the 
proceedings. Those who will take the trouble to put upon — 
any subject which they really understand cannot fail, too, to derive 
advantage from doing so. preparation of papers disciplines 
the mind, and compels the writer to choose his forms of expres- 
sion. A facility for this kind of composition, whether natural, or 
acquired as it may be by practice, is of great value in every sphere 
of professional life. he ability to give correct expression to 
sound truths and to good ideas often enables the speaker or writer 
to influence those who would be otherwise far out of his reach, 
and thus not only to derive direct advantages for himself, but to 
advance whatever proper cause he may make the subject of his 
communication. 

The course which I have endeavoured to point out is the one 
which, along with some other circumstances, has brought the 
—_ society, the Institution of Civil Engineers, to its present 
nigh position. It might, indeed, be asked why a further society 
like ours should be needed at all, but I believe that our ting: 


= Log The new San. pee new ma- 
inery, Bessemer process, steam plough, 
engine, the pneumatic railway, the universal telegraph, 
engine, the Enfield sileansiite machinery, the various — 
m machines emp in the large foundries in the North, 
the recent application of frictional the injector, 
later improvements made upon it, the newer apparatus for testing 
iron, the Mont Cenis Railway, Mr. Sturrock’s steam tender, &c., 
should all be well and the young engineer should have 
definite opinions upon them all. So of inventions relative to warfare 
—the construction of the principle kinds of ordnance and their 
rifled projectiles, the construction of armour sides for ships, of gun 
i and of turrets. i 


carriages, There are also those a engin 
questions which the younger members of the profession shoul 
keep themselves informed upon—the large bridges now contem- 
plated in many parts of the kingdom, the drainage and water supply 
of towns, and ay of the metropolis, the improvement of 
rivers and harbours, and the + question of ocean telegraphy. 
In touching thus briefly, and ost without to their rela- 
tive importance, such a number of subjects to which the minds of 
so many of the members of this society may be profitably directed, 
I do so more tos the opportunities for, as well as the value 
of, constant thought. It is the power of thinking closely, and for 
practical p es, that gives to the engineer his ability to deal 
with fresh difficulties as they arise; and if the younger members 
of this society have made up their minds that the opportunities 
for engineers are to be ter than ever in the future, they must 
also bear in mind that the preparation for the duties of our _ 
fession must also be more complete than ever. To this end we 
may all hope that the Society of Engineers, as an establishment or 
an institution, may in future be enabled to render greater services 
in the advancement of engineering knowledge than ever before. 
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NOTES FROM PARTS. 
(By our Special Correspondent. ) 
Tue Universal Exhibition of 1867 will include a large ber of 
new and interesting features, and some of the principal of these 





are peculiarly interesting to engineers and manufacturers. In the 
first place the building, besides being of re size, will be novel as 
regards form and arrangement. It will be all on one floor, an 


immense improvement in every respect, but especially so as 
light, ventilation, and facility of arrangement. The form of the 
building has been already made well known to the English public, 
so it is only n to say that it is believed it will consist of two 
semicircular ends joined to a very short body, the whole measuring 
nearly 1,600ft. in length by more than 1, t. in breadth. The cost 
of the building itself is estimated at £300,000, and that of the sheds 
and other dependencies at £80,000 more. The building will stand 
in a park, which will be an essential and very important of 
the Exhibition, and the entire area of this park measures 3,250ft. 
by 1,365ft. English. The work is proceeding rapidly, the amount 
of excavations and filling in age | reported last week to have 
the former and 80,000 in the 


reached 100,000 cubic metres in 
Exhibi- 


latter. It must be explained that the site of the 
tion, the Champ de Mars, is extremely low, and hence the 
necessity for the enormous quantity of rubbish carted to the 
spot. More than the masonry for the foundations, drains, 
and subterranean passages, for ventilation is reported to be done 
the cubic measurement being already over sixteen thousan 

metres; the erection of the iron columns is now commencing, and 
next month it is expected that the first girders will be in 
their places, A month or two later, that is to say, in April or May 
the skeleton of th i of the iron architecture of 





furnish additional and valuable iy mg more especially fo: 
the younger members, which the Institution, useful as it is, can, 
nevertheless, hardly afford so well as this society. However we 
may secure the co-operation of gentlemen in actual practice as 
engineers, we shall always be represented, upon the whole, by a 
much younger class of men than those forming the Institution. 
And our subjects for discussion will also embrace more works of 
mechanical engineering, and it may, indeed, be said that ours is 
the only professional body in London which habitually does deal 
with mechanical engineering. Our meetings give opportunities 
for the expression of opinions, and for tice in di i 








e 
the nineteenth century will begin to develop itself, and offer a good 
subject for study. The approaches present as much novelty as the 
building itself. In the first place the Exhibition Park is completely 
isolated, being a Psy —ap rey with a public road on each of the 
four sides; secondly,.it stands close to the Seine, and will have a 
special landing place for visitors; and, thirdly, it will be in direct 
communication with the whole continental system of railways by 
means of a small circular line which connects all the Paris termini, 
and is now being carried to the Champ de Mars. Thus the Exhibi- 
tion of 1867 will have the grand advantage of direct approaches by 
road, rail, and river, which no previous one has enjoyed. To 

lete the account of the means of ingress, it must be mentioned 





which could not be expected, at least by the yo r 8, at 
the Institution. Our past success is, Indeed, sufficient to show 
that, properly conducted in the future, the Society of Engineers 
has no need to fear that its position will not be duly recognised 
and the value of its proceedings acknowledged by the professi 


that the building will be pierced by two grand avenues, one in the 
direction of its length, and the other of its breadth, and that the 
former will be continued across the park by means of broad 

des with covered side walks in case of bad weather. It 





The demand for all kinds of professional knowledge is now 
greater than ever, and this society enjoys many facilities for 
collecting and disseminating such knowledge, and thus for com- 
manding the general respect and confidence of the profession. The 
society will do much for those, and they are perhaps the majority 
of the younger engineers, most of whose instruction in their future 
profession is self-instruction. It will not only bring before them 
subjects which are new to them, but the discussions will lead them 
to reflect and compare one thing with another, and to push further 
inquiries, and besides to cultivate a habit of reading. I believe 
that in this way the society has already accomplished a great 
amount of positive good, although we may have no precise means 
of estimating it. I believe that nearly every one of our members 
who has habitually attended our meetings, and preserved our 
volumes of Transactions, will own that he has derived direct 
personal benefit from what he has heard here ; and it is by improv- 
ing, as the council now believe they see the way to improving the 
te re of papers and the tone of the discussions, that these 

nefits will become more and more distinctly recognised and ap- 

reciated. It should be the wish of every member to co-operate 
in the plans of the council, so as to bring this society into a posi- 
tion where its membership will be publicly regarded as a beneficial 
distinction, by giving an assurance of professional fitness for such 
works as the members may undertake. 

In looking about us upon the works which are already in pro- 
gress, and in looking forward to those upon which the younger 
members are likely to be yet engaged, we cannot fail to be struck 
with the increasing scope which our profession offers. Never 
before were so many, so extensive, and such varied engineering 
works in hand; never before have so many new works been 
contemplated. What the steam engine, the spinning frame, 
the power loom, and the iron rolling mill have done for Great 
Britain is really beyond our powers of estimation. Then 
came a later series of inventions of not less importance— 
gas-lighting, the locomotive engine, the steam printing press, 
the hot-blast, ocean steam navigation, and the electric tele- 
graph. Still later we have had the ougie watiine, the steam 

lough, and the Bessemer process. and all of these 
ce done, is doing, and will in future time continue to do, 
more for the good o ind than was accomplished by all the 
art and skill of the two thousand years of the world’s history 
previous to the time of Watt, excepting only the invention of 
printing and the discovery of the mariner’s compass. It is engi- 
neers who are turning all these grand inventions to practical 
account for the useful pu of man, and in many cases 
engincers are themselves the inventors of new processes and ma- 
chinery. A great secret of professional success consists in 
knowing how to umprove upon previous practice, whether by 
invention offhand, or, more commonly, by that course of elaborate 
thought and comparison which results in what the engineer 
prefers to call design. Not that the inventive power is indispen- 
sable to success, but when controlled and ted by 
knowledge and sound judgment it is a great aid. Many of the 
members of this society are now at an age—and I am speaking of the 
younger members—when new inventions once studied and under- 
stood, make the most permanent impression upon the mind, There 














has just been decided to cut a canal for the irrigation of the park, 
which will not present much difficulty, as the foundations of the 
building are just level with the river. 

The arrangement of the contents of the Exhibition will, for the 
first time, combine geographic with systematic arrangement. In 
the centre will be a — enclosed by the inner wall of the 
building; the first gallery or belt around this centre will be 
deyo to the fine arts; then will follow, in order, the galleries 
devoted to manufactures and raw materials; and, lastly, the outer 
one devoted to machinery in motion. Each of these galleries, as 
they are named, will be divided from its neighbour by what the 
Imperial Commissioners call a street, and these streets will be cut 
at right angles by the two great avenues already mentioned. As 
regards disposition each —T nation will have a wedge-shape 
piece, or rather a piece contained between two radii, and conse- 
quently a segment of each of the belts or galleries. The visitor 
will be enabled to examine the collection either by class or by 
country, only in one case he must follow the galleries and streets, 
and in the other the radii. 

The park will be devoted to agricultural and horticultural 
matters, live cattle, the exhibition of manufactures on a large 
scale, and of such as require the use of power, fire, water, or other 
means not admissible within the building. Amongst the opera- 
tions expected to be illustrated in this department, on the French 
side of the Exhibition, are the wt and pre tion of flour, 
sugar making, and refining, distillation, brick, tile, and pipe 
making, metallurgical operations, casting in bronze and other 
metals, silk and other weaving, working in precious metals, 
mechanical sawing, veneer and buhl work. As far as practical the 
various model factories will be isolated, and so arranged as to 
exhibit the general aspect of such places, in holiday dress of course. 

The mode of providing the motive power required at the 
Exhibition presents another important novelty ; the Imperial Com- 
mission will not supply. power, but will leave this task to be per- 
formed by private individuals, who will be entrusted to drive a 
certain portion of the machinery on terms arranged beforehand. 
Other means besides steam are admissible, and as many of the 
drivers and generators will themselves form of the Exhibi- 
tion, that class of machinery ought to be well represented. This 
arrangement refers not only to the French, but to all the other de- 
partments of the Exhibition, tenders having been invited for the 
whole, and the Imperial Commission having decided that, other 
things equal, the preference in each case shall be given to natives 
of the various countries whose machinery is to be driven. There are 
several other novel ci t cted with the Exhibition 
deserving of notice, but we must leave them for another opportunity. 

It will be remembered, perhaps, that mention was made in 
Corps Legislatif last session of an arrangement of submarine vol- 
taic batteries, by Vice-Admiral de Chabannes, Maritime Prefect at 
Toulon, for the destruction of shippi It is said that the steam 








frigate Vauban, of 542-horse power, is to be disarmed and dis- 
mantled for the the effect of these new means of 
offence on her An account of another and different 


submarine engine has reached us from Madrid. wean told that 
a M. Monturiol, of Catalonia, determined on ype | + aah 3 og 
of sub-marine navigation, has. built a vessel, the Ictinée, 
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which is manceuvered 60ft. under water with the same facility as 
on the surface. When oxygen is wanting it is supplied by an 
capers o board, and thus a crew of ten men are enabled to 
stay under water for five or six hours without communication with 
the air above. The vessel, it is added, is armed with , which 
can be worked as well as on board any other vessel which are 
made to act upwards on the vulnerable armour-plated 
vessels. I must confess myself somewhat sceptical respecting this 
new vessel, but the correspondent of the Temps of Paris, who sends 
the information, says that he hopes in a few days to make a descent 
in the Ictinée, and to send a report of what he sees with his own 
eyes upon the occasion, for which I shall look with some interest, 
The amount of ironwork now in course of execution for public 
works in Paris is enormous. The Halles centrales, or great central 
market of Paris, are being pushed forward rapidly, and will be 
completed probably during the course of the present year. Six— 
if not more—local markets are either being, or ut to be, 
re-constructed in the same style, that is to say, on iron pillars 
with lofty iron and zine roofs. Another and still more important 
work of similar character is now on hand, Since the ment 
of Paris the abattoirs are within the city boundaries, which is 
against the law, and will not long be the case; the existing 
establishments are all to be replaced by one great abattoir, con- 
nected with a d metropolitan cattle market, to be erected on a 
spot of ground just without the city, and between the two canals 
the Ourcq and of St. Denis. The ironwork of this immense 
establishment will cost about four millions of francs, or £160,000. 
In connection with the building for the Exhibition of 1867, and in 
addition to the mass of ironwork required in that structure, two, 
if not more, branch railways have to be formed to connect the 
Champs de Mars with the general syste of the railroads of the 
empire, as already mentioned. e work includes, amongst 
other matters, the construction of five metal bric % 
in connection with the coming Exhibition, a considerable 
amount of work has to be done to render the wharves and landing- 
places of the Seine capable of the traffic in passengers and goods, 
which must be pide for. In addition to all this, nearly the 
whole of the main lines of railway are extending their station 
room, and in more than one case increasing the number of their 
rails, the terminus of the Western line being the most remarkable 
instance of this. This station serves not only for the main lines 
that connect the capital with Rouen, Caen, Dieppe, Havre, Cher- 
bourg, and other parts of Normandy and Brittany, but also for 
the Versailles, St. Germain, and other short lines; and it has been 
found necessary for safe working to increase the number of rails 


. within the station. This has been done with enormous labour, 


the ground taken in for the purpose being of solid stone, and very 
pene her, in some parts 30H. at least, than the level of the 
rails, and an iron bridge is now being constructed which will pass 
over the whole series of rails, which number about twenty. One 
establishment occupied with a portion only of these works is 
employing 500 men eleven hours a day. 

e accounts from the iron districts of France are quite as good as 
they were a fortnight since; from the neighbourhood of the Moselle 
the reports are peculiarly satisfactory, the works exhibiting all the 
acrtivty of the most prosperous times. Ordinary kinds of iron are 
quoted at 230 francs for the first class, 220 francs for the second, 
and so on downwards. The other day one of the works refused 
185 francs for six thousand tons of rails, demanding 190 francs, 
that is to say, an increase of 10 francs in price, as compared with 
that of a lot furnished to the Chemin de fer du Nord froin the 
same works only a few weeks since. 

At St. Dizier the demand is good, but the difficulty of obtain- 
ing fuel restrains manufacture, and, of course, impedes business. 
The prices of cast iron and castings remain stationary at present, 
while those of wrought iron are on the rise. The last quotations 
were :—For rolled iron, from coke furnaces, 210 francs; from 
mixed fuel, coke and wood, 220 to 225 francs; and from pure wood 
furnaces, 225 to 230 francs; hammered iron, 270 francs. In my 
last I mentioned a case reported of a contract for 400 railway axles 
in er steel carried off by a French firm; another triumph 
of the same kind, though of smaller extent, is now recorded: 
Tenders were invited for the supply of finished axles of iron and 
steel for a Belgian railway, in nine lots of twenty and thirty axles 
each ; besides the Belgian makers, two Leeds firms, one Paris, and 
one Niévre house sent propositions, and the result was that the 
contract for four out of the nine lots fell to the two last named. 

It is a little startling at this time of day to have the old ideas of 
transmutation, philosopher’s stone, and agua mirabilis revived in 
the face of modern chemistry; yet Messis. Orante and Favre, two 
French chemists, have done this, or something very like it. ‘Uhey 
declare that they have changed silver into gold, and that gold, 
silver, copper, mercury, and possibly other metals, are but various 
forms of the same simple body. Inshort, these gentlemen believe that 
they have discovered sufficient to warrant the conclusion that the 
simple bodies of modern science are not elements, or, to quote their 
words, they declare the ‘‘non fixity of simple bodies.” These modern 
alchemists do not promise us incalculable wealth any more than 
patriarchal existences as consequences of their discoveries ; they 
repudiate all preternatural and even all secret means of procedure ; 
they declare that they employ no other means than the ordinary 
modes of analysis, the strict Baconian method of inquiry. They 
say, however, that when it shall be established that the metals are 
only relatively fixed bodies—when the production of gold by 
transmutation can no longer be looked upon as a chimera—we 
shall have to take up again the study of Paracelsus, Van Helmont, 
Agrippa, Servet, and Raymond Lulley. This is such a terrible 
prospect, and the confusion already created by the recent changes— 
some of them most arbitrary—in chemical nomenclature has been 
so great, that I am almost inclined to hope that Messieurs. Orante 
and Favre are dreamers, that gold is simple gold, and mereury 
simple mercury, and that they may never be chemically trans- 
muted in our day. 

Kecent returns give us the following particulars respecting 
the labouring population and the steam power employed in Paris 
during the year recently completed. The population of the city is, 
in round numbers, 1,700,000, of which about 750,000 are adult 
males, 700,000 adult females, and the remaining 250,000 children. 
Of these it appears that 400,000 either live on their property, are 
employed under Government, or belong to the liberal professions ; 
100,000 are in the schools, hospitals, and prisons (these two 
classifications are inost unsatisfactory, but it seems a grand point 
always in France not to publish the number of the civil officials) ; 
200,000, or thereabout, are engaged in commerce; a round million 
are connected with industrial pursuits, and 35,000 are soldiers, 
not counting the ganisons of the detached forts which are without 
the fortifications, The industrial population is made up as 
follows :— Manufacturers, 101,171; workmen and workwomen, 
416,811. But of the former class more than 62,000 are little 
masters, either working alone or with one assistant, and belong, 
in fact, to all intents and purposes, to the second class, and there 
are still to be added 26,242 foreman-cutters and others who are 
really working men. Moreover, the State employs in the public 
tobacco, porcelain, and tapestry manufactories and other esta- 
blishments 45,028 workmen, making in all a total of nearly 40,000 
employers and 550,280 workpeople, of whom 105,410 are women 
and 26,540 children. These figures include only actual working 
hands and not the members of the families dependent on their 
labours, and which, of course, complete the million already 
mentioned. As regards steam power, there are 13,691 engines 
employed in industrial operations in France, locomotives not 
being included. Of the former 1,800 are within the limits of the 
metropolis, and their aggregate power is about 10,000-horse power, 
or equal, according to the French mode of computation, to 70,000 
working hands. The value of the ground occupied by industrial 
buildings, not counting, of course, the lodgings of the working 
classes, is estimated at about four and a quarter millions sterling, 


and the total trade at about a hundred and twenty millions per 
annum, 
Paris, January 24th, 1866, 
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Grants and Dates of Provisional Protection for Six Months. 
2419. CHARLES WYATT ORFORD, Lifford, King’s Norton, Worcestershire, ‘* A 
new and improved machine for the collecting and diffusing of water or other 


fluids.” —22nd September, 1865. 

2520. THOMAS WILLIAMS, Lacy-terrace, Newington Butts, Surrey, “ Improve- 
ments in atmospheric buffing apparatus.” —2nd October, 1865. 

2742. WILLIAM SNELL, Clement’s-inn, London, “ Improvements in hydro- 
carbon lamps.”—A communication from Moritz Herzog, Trefengraben, and 
David Leopold Cohn, Ulrichgasse, Vienna, Austria.—24th October, 1865. 

2946. WILLIAM EASTON, Gateshead, Durham, “ Improvements in the con- 
struction of pumps for raising water and other liquids.”—15th November, 1865. 

2969. LEON EDOUARD LAURENCY, Paris, *‘ An improved safety net to arrest 
the fall of persons or heavy bodies under circumstances of danger.” 

2972. FREDERICK WILKINS, Oxford-street, London, “ Improvements in appa- 








ratus for the prod of hy bon or other vapours, parts of which 
PP are also applicable to measuring gaseous or fluid matter.”—18ih 
November, 1865. 


3037. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, ** A new or improved steam wheel, and apparatus connected there- 
with,.”—A communication frora Jean Gabriel Alphonse Appé, Issoudun, Indre, 
France.—27th November, 1865. 

3092. ANNA JOSEPHINE WRIGHT, Rutland-square West, Dublin, “An 
improved mode of applying photographic paper pictures to glass.”—~2nd 
Decei 865. 


3150. GEORGE FITZJAMES RUSSELL, Montpelier-square, Hyde Park, London, 
“Improvements in the hoods, aprons, and dashes of carriages and other 
vehicles.” —7th December, 1865. 

3153. PIARRON DE MONDESIR, PAUL LEHAITRE, and AUGUSTIN JULLIENNE, 
Boulevart de Strasbourg, Paris, “ An improved mode of applying the com- 
pression of air for ventilating purposes, and the compression of any gas for 
hurrying along elastic fluids in conveying pipes.”—8th December, 1865. 

3170. WILLIAM JACKSON, Spring-terrace, York-road, Lambeth, Surrey, 
“Improved arrangement of the parts in sewing machines for using wax 
thread for sewing on the soles of boots and shoes.”--9th December, 1865. 

3232. JOHN SMITH WATSON, Hamilton, Lanarkshire, N.B., “ Improvements 
in apparatus for propelling vessels.” — A communication from George 
William Smith, Port Elizabeth, Cape of Good Hope.—14th December, 1865. 

3258. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
breech-loading fire-arms and rotating breech cylinder pistols, and cartridges 
to be used therewith.”—A communication from Silas Crispin, New York, 
U.S.— 16th December’, 1865. 

3271. GEORGE STEPHEN HARRISON, and STEPHEN EVERSFIELD FEATHER- 
STONE, Deptford, Kent, “ Improvements in the machines called roundabouts.” 
—19th December, 1865. 

3314. EDWARD DEANE, Arthur-street, Lonion, ‘Improvements in pipes, 
tubular columns, and hollow structures for masts, oars, shear legs, lifeboats, 
and ordinary boats, for water, gas, and waste water pipes, and for other 
similar constructions where great strength is required.” 

3319. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
* Improvements in machinery for raising or forming articles of sheet metal.” 
—A communication from Mellen Bray, Haverhill-street, Boston, U.8.—22nd 
December, 1865. 

3328. EDMUND DWYER, Hornsey, and HENRY MOON, Hoxton, London, **A 
new or improved method of, and apparatus or machinery for, applying 
water or other fluid as a motive power.” 

3334. GEORGE HURN and DANIEL HURN, Norwich, Norfolk, “ Improvements 
in obtaining and employing continuous lengths of tanned leather for various 
useful purposes.”—%3rd December, 1965. 

3317. HUGH ADAMS SILVER, Silvertown, Essex, “ Improvements in the 
manufacture of electric conductors insulated with india-rubber.” 

3348. WILLIAM CASTLE DODGE, Washing U.s., “1 
loading fire-arms, and in cartridges for the same.” 

3349. JOHN HENRY LESTER, Brooklyn, New York, U.S., *‘ An improved 
mechanical oi! for lubricating machinery and other purposes.” — 27th 
December, 1865. 

3355. EDWARD VINCENT GARDNER, Berners-streect, and LOUIS ASH ISRAEL 
and HENRY ASH ISRAEL, jun., Crescent, London, “Improvements in com- 
pounds for deodorising and disinfecting.” 

3356. SIDNEY COLLINS and CHARLES COLLINS, Hercules-buildings, Lambeth, 
Surrey, *‘ Improvements in machinery used in tearing silk and other fabrics 
and rags.” 

3358. RICHARD ARCHIBALD BROOMAN, Fileet-street, London, “ Improvements 
in obtaining motive power, and in apparatus employed therein.”—A com- 
munication from Jean Frot, Orleans, France. 

3359, ERNEST OPPENHEIM, Leadenhall-street, London, ‘‘A new kind of fire- 
works of a non-explosive and non-offensive nature, fit to be used in 
drawing " -Ae ication from Jean Baptiste Ferdinand Fredu- 
reau and Henri de Chavannes, Rue du Faubourg Poissonnitre, Paris. 

3360. CHARLES LAURIESTON WILLYAMS KNELLER, Manchester-street, 
London, * An improved mode of igniting cigars, cigarettes, and other 
similar articles.”— 28th December, 1865. 

3364. DAVID VOGL, Basinghall-street, London, “‘ Improvements in the con- 
struction of show cases, picture frames, house and shop furniture, and 
fittings, and other similar articles.” 

3366. THOMAS WATSON, Accringt 1 
looms for weaving.” 

3363, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in the manufacture of acetate of lead.”"—A communication from Jules 
Fournier Laigny, Courville, France. 

3370. JOHN HOWARD KIDD and JAMES CHADWICK MATHER, Bradford, near 
Manchester, ‘* Improvements in floor-cloths and similar composition fabrics, 
in the manufacture of such fabrics, and in machinery employed therein.” 

3372. WILLIAM CORMACK, Commercial-road, London, “ Imp@vements in 
revivifying, deodorising, and calcining animal and vegetable charcoal and 
other matters.”—29/h December, 1865. 

3380. RICHARD BECK, Bradford, Yorkshire, “ Impfovementsin steam engines.” 

3382. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in locks. and keys for the same.”—A communication from Edrick Francis 
Young, Chatham, and Joshua Granville Nickerson, Boston, Massachusetts, 
US 
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3384. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, “ Improvements in 
coverings for tloors."—A communication from Antoine Perrin and Achille 
Baudouin, Paris. 

3385. WILLIAM FRAZER COCHRANE, Springfield, Clark, Ohio, U.S., “ Improve- 
ments in the means of feeding meal to the bolting reel in flouring mills.” 

3386. DAVID WILLIAM THOMAS, Bethesda, Carnarvon, “ Improvements in 
brakes or apparatus for stopping or retarding railway trains.”—30th 
December, 1865. 

2. JOSEPH BOONHAM CROXALL, Birmingham, “ Improvements in ventilators 
and mirrors for hats and other coverings for the head.” 

8. CHARLES SCHWARTZ, Philadelphia, U.S.,‘**An instrument for cutting and 
cleaning finger nails.” 

10. MONTAGUE MONTAGU, Brondesbury Villas, Kilburn, Middlesex, ‘| Im- 
provements in the manufacture of hats and other coverings for the head,.”— 
lst January, 1866. 

12. PETER SCHUYLER BRvrF, Ipswich, Suffolk, “ Improvements in fastenings 
for the permanent way of railways.” 

14. WERNER STAUFEN, Devonshire-terrace, Fulha 1, B pton, Middle- 
sex, ** Improvements in the treatment and application of vegetable fibres.” 
15. RICHARD ARCHIBALD IROOMAN, Fleet-street, London, ** An improved 
extensible apparatus ‘or the passage of gases and fluids, especi Hy adapted 
for gaseliers."—A communication trom Edmond Robin and Henry Kobin, 

Paris.—2nd January, 1866. 

19. JAMES PILLING and ROBERT SCAIFE, Colne, Lancashire, “ Improvements 
in machinery or apparatus for preparing and spinning cotton and other 
fibrous materials.” 

20. GEORGE SHEPPARD, Bury Farm, Marchwood, Southampton, “ Improve- 
ments in rollers for rolling or crushing land.” 

26. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the preparation of pigments.”—A communication from Stuart Gwyun, New 
York, U.S.—3rd January, 1866, 

27. THOMAS TELFORD MACNEILL, Cockspur-street, Strand, London, “ Im- 
provements in the means and apparatus for producing and employing motive 

wer.” 

29. JAMES HISCOCKS, Chicksgrove Mills, Tisbury, Wiltshire, “ Improvements 
in the combustion of fiicl and in the furnaces and apparatus employed 
therein.” 

31. WILLIAM EDWARD NEWTON, Chancery-lane; London, “ Improvements in 
distillation."—A communication frum Orazio Lugo, New York, U.S.—4th 
January, 1866. 

37. JOHN JACKSON, Sudden Brow, near Rochdale, and SAMUEL JACKSON, 
Heywood, Lancashire, * Improvements in mills for grinding corn and other 
grain.” 

41. JOHN FRANCIS WHEELER, Ryde, Isle of Wight, ‘* An improved apparatus 
tor warming feet.” 

43. HENRY DUNCAN PRESTON CUNNINGHAM, Bury, Hampshire, “ Improve- 
ments in working and in the service of guns, with fittings thereof, and in 
gun carriages.” 

45. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* Improved apparatus 
for feeding steam boilers.””—A communication from Joseph Napoleon 
Bonaparte Bond and William Ritchie, New York, U.S.—5th January, 186%. 

49. WILLIAM GEORGE BEATTIE, South Bank, Surbiton, Surrey, “ An improved 
apparatus for lubricating purposes.” 

51. HENRY HALEY COLLINS, London Wall, London, “ Improvements in print- 

ng presses known as copper-plate presses.”— 6th January, 1866. 

53. TIMOTHY JOSEPH CLANCHY, Cathedral Club, Catbedral Hotel, Manchester, 
** An improvement in collars for the neck.” 

57. JAMES HODGES, Penny-hill, Bagshot, Surrey, “ Improvements in machinery 
used for raising and treating peat or bog earth or soil.”—8th January, 1366, 











59. HENRY MOORE and THOMAS RICHMOND, Burnley, Lancashire, “ Improve- 
ments in looms for weaving.” 

61. WILLIAM STUART GUINNESS, Cheapside, London, “Improvements in 
sewing machines.” a, 

63. THOMAS BRADFORD, Fleet-street, London, “Impro in 
for washing, scouring, and starching.” 

69. WILLIAM ANDERSON, Erith Ironworks, Kent, “Improvements in the 
mode of and apparatus for extracting liquor from macerated fibres employed 
in the manufacture of paper.” és . 

71. WILLIAM ALLEN TURNER, Clarges-street, and THOMAS TOWNSEND 
COUGHIN, Burdett-road, Limehouse, London, “ Improvements in machinery 
or apparatus worked by water for raising, lifting, lowering, and drawing 
goods of every description.” —9th January, 1866. ; 

75. JAMES CLUNAN NOAH NIGHTINGALE, Bolton, Lancashire, ‘“‘ Certain 
improvements in machinery or apparatns for cutting, shaving, thinnixg, aint 
grinding skins, hides, or pelts in a tanned, dressed, or partly dressed state.” | 

81. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements in 
shears or scissors.” —A communication from Richard March Hoe, New York, 
U 





S. 

83. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements in 
the manufacture and purification of lamp-black, and in apparatus employe 
therein.”— A communication from Benoit Perra, Petit Vanves, France. 

85. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ** An improved 
method of producing oxygen ”—A communication from Charles Raphacl 
Marcéhal and Cyprien Marie Tessié du Motay, Metz, France. 

87. CHRISTOPHER OSWALD PAPENGOUTH. Russell-square, London, “ Improve- 
ments in constructing ships and vessels.” se 

89. WILLIAM BAINES, London Works, Soho, Smethwick, Staffordshire, In- 
P nts in the fa of telegraphic and signal pillars or posts.”— 
10th January, 1866. Taste ae 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications 

115. NORMAN WILLIS WHEELER, Brooklyn, Kings, New York, U S., “ Im- 
provements in means or apparatus for condensmg steam and other vapours, 
and for refrigerating fluids.” -- 13th January, 1366. 

116. CHARLES NEWELL TYLER, Buffalo, New York, U.S. “A lamp for 
burning kerosene, very rich or very volatile oils, or other hydrocarbuu 
fluids.” — 13th January, 1866. 

132. ALBERT FRANCIS JOHNSON, Massachusetts, U.S., “‘ Improvements 
having reference to machinery for sewing.”— 15th January, 1866. 

144. MARC KLOTZ, Rue du Mont Thabor, Paris,“ Lmproveents in toy arms 
and projectiles.”—16th January, 1866. 








Patents on which the Stamp Duty of £50 has been Paid 

152. ISAAC ASHE, Birkenhead, Cheshire, “ Preventing sea sickness.”— 17th 
January, 1863. R ‘ 

153. JOHN COMBE, Leeds, Yorkshire, “Spreading, drawing, and carding flux 
and fibrous substances.”—17th January, 1863. 

155. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Hot air engines.”—17th January, 1863. . 

202. NICHOLAS WOOD, Hetton Hall, Durham, and JOSEPH STOCKLEY, New- 
castle-on-‘Tyne, Northumberland, ‘* Grinding, smoothing, and polishing pla. 
glass.” —22nd January, 1863. z . 

156. WILEIAM EDWARD NEWTON, Chancery-lane, London, “ Buttons.”—17ih 
January, 1863. z 

220. MARC ANTOINE FRANCOIS MENNONS, Rue de Dunkerque, Paris, “ Punch- 
ing and cutting metals.”- 24th January, 1863. . 5 

216. WILLIAM MELLOR, Ardwick, Manchester, and WILLIAM W HALEY - 
Rainow, Cheshire, “ Steam hammers and other engines driven by steam.”—- 
24th January, 1863. : ae cae F 

213. CORNELIUS TURNER, Hunslet, Leeds, Yorkshire, “ Fclted fabrics. —23 i 
January, 1563. 

241. DAVib EDWARD HUGHES, Gresham House, Old Broad-street, London, 
* Telegraphic communication.”—2ith January, 1863. 

267. JOHN POUNCY, Dorchester, Dorsetshire, “ Ovtaining, transferring, and 
printing from photographic pictures or images, also in preparing materials 
for the same.”— 29th January, 1863. 

263. THOMAS ALDRIDGE WESTON, Birmingham, “Coupling and brake for 
transmitting or regulating or arresting motion.”—29th January, 18653. 





Patents on which the Stamp Duty of £100 has been Paid. 
155. RICHARD BRADLEY and WILLIAM CRAVEN, Wakefield, Yorkshire 
* Brieks, tiles, and other similar articles.”"—18th January, 1859. u 
166. WILLIAM PoOUPARD, Blackfriars-road, Surrey, “ Wheel-skid or shoe.”— 

19th January, 1849. 

163. JAMES WHITEHEAD, Halifax, Yorkshire, “ Purled wire.”—19th January, 
1859. 

198. BERNARD LAUTH, Surrey-street, Westminster, “Rolling plates, bars, 
rods, and shafts.”—2Ist January, 1859. 2 

206. THOMAS WEBSTER RAMMELL, Spring-gardens, London, “‘ Atmospheric 
propulsion, and the structures. tubes, hinery, and apparatus applicable 
thereto.” —22nd January, 185%. 

265. JOSIAH LANE, Westbromwich, Staffordshire, “ Screws, and tapping nuts 
for screws,”—29th January, 1859. 

Notices of Intention to F'roceed with Patents. 

2329. CHARLES JAMES WEBB, Randalstown, Antrim, Ireland, “ Improvements 
in means and apparatus applicable to the lighting and reviving of fires.”— 
11th September, 1865. 

2345. FREDERIC WALLER PRINCE, Picci dilly, London, ‘** Improvements in 
breech-loading fire-arms and cartridges.” —13th September’, 1865. : 

2352. ISAAC BEAMISH, Leadenhall-street, London, “ Improvements in lubri- 
cating apparatus.”— 14th September, 865. 2 ‘ ‘ 

2362. SAUL MYERS, Liverpool, “ Improvements in smoking pipes and cigar 
holders, and an improved tobacco cartridge to be used with the saime.”"—A 
communication from Elijah Miers, New York, U.S.—15th September, 1805. 

2368. JEHIEL KEELER HOYT, Cheapside, London, * Improvements in bobbins 
or spools used in spinning and winding yarns and threads.”—A communica- 
tion from Charles Keynolds, North Kingston, Rhode Island, U.S. 

2370. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Miditlesex, 
“ Improvements in safety lamps for use in mines and other localities.”—A 
communication from André Jean Olanier, Rue du Sentier, Paris 

2371. JOHN HENRY JOHNSON, Lincoln’s-inn-fieids, London, “ Improvements 
in machinery or apparatus for shaping metal articles.”—A communication 
from Robert Heapey Butcher, Lowell, Massachusetts, U.S. 

2373. FRANCOIS CARLIER, Boulevart de Strasbourg, Paris, “‘ Improvements in 
the arrangement and fittings of certain apparatuses for extinguishing fires. 
—16th September, 1865. ine. Fe 

2390. ISAAC SHIMWELL MCDOUGALL, Manchester, “Improvements in the 

ure of insoluble oils and greases.” 

2392. JAMES GILLESPIE, Garnkirk, Lanarkshire, N.B., “ Improvements in the 
manufacture of bricks, blocks, flue covers, and tiles, and in the machinery 
and appavatus employed therefor.”—19th September, 1865. 

2395. JOSEPH EDMONDSON, Halifax, Yorkshire, “ Improvements in looms for 
weaving.” J 

2395. WILLIAM PORTER, Manor Park, Lee, Kent, “Improvements in ma- 
chinery used in the manufacture of bricks and tiles.” , 

2399. JOHN TYE, Lincolnshire, “Improvements in mills for crushing and 
grinding wheat and other grain.”—20th September, 1865. 

2403. JOHN BOSTOCK HULME, Mancl nts in machinery for 
excavating earth.” 

2412. HENRY ALBERT DAVIS, Camberwell, Surrey, “* Improvements in appa- 
ratus for affixing postage stamps and other labels to letters and documents. 
2413. RICHARD ARCHIBALD BROOMAN, Ficet-street, London, “Improvements 
in blast furnaces, and in charging the same.”—A communication from 

Alexandre Lebrun-Virloy, Par's. ‘ 

2415. ALFRED Brrp, Birmingham, “Improvements in purifying water.” - 
21st September, 1865. 4 

2424. ALEXANDRE SCHULTZ, Rue de l’Abbaye Montmartre, near Paris, ** lin- 
provements in the manufacture of colouring matter, and in the application 
thereof to dyeing and printing.”—22nd September 1865. 

2433. GEORGE DAVIES, Serle-street, Lincolu’s-inn, London, “ Improvements in 
the manufacture of horse-shoes, and in the machinery used for such manu- 
facture.”— A communication from Lcon Chrysostome Viel and Pierre Michel 
Sibut, Paris, - 22rd September, 1865. 

2451. EDWARD BROOKE, jun., Huddersfield, Yorkshire, “ Improved arrange- 
Ment of apparatus and materials to be employed for effecting the deodo- 
rising of the noxious gases arising from sewers and drains, and for the more 
effectual ventilation and inspection of such sewers and drains.”—25th Sep- 
tember, 1865, 

2466. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in fire-arms and d "—A C ication from Anthony Arthur 
Voruz, Rue St. Sébastien, Paris. —26th September, 1865. 

2496. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in shoeing horses.”—A communication from Alphonse Auguste Watrin, Rue 
St. Sébastien, Paris.—28th September, 1865. 

2505. JOSEPH DUKE, Yuriton, near Bridgewater, Somersetshire, “ Improve- 
ments in the manufacture of cement.”—29th September, 1865. 

2574. WILLIAM CLARK, Chancery-lane, London, “ Improvements in apparatus 
for steeping or treating paper pulp and other matters subjected to the action 
of alkalies.”—-A communication from Neyret, Orioli, and Fredet, Boulevart 
St. Martin, Paris.— 6th October, 1865. 

2771. THOMAS GREENWOOD, Leeds, Yorkshire, ‘‘ Improvements in the manu- 
facture of wheels for railway cerriages, and in the machinery to be employed 
therein.” — 27th October, 1865. 

2808. HENRY YOUNG DARRACOTT SCOTT, Ealing, Middlesex, ‘ Improvements 
in the treatment and deodorisation of sewage water.”— 31st October, 165. 
2813. AUGUSTE BOISSONNEAU, Paris, “ Improvements in artificial eyes.”— Ist 

November 1865. 

3297. WILLIAM FOTHERGILL COOKE, Aberia, near Carnarvon, North Wales, 

and GEORGK HUNTER, Macnturog, Merionethshire, “ Improvements in ma- 
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chinery for cutting or getting slate, stone, coal, and other substances.”—20th 
December, 1865. 


» \e 
3334. GEORGE HURN and DANIEL HURN, Norwich, Norfolk, “ Improvements 
in obtaining and ¢ br en ps continuous lengths of tanned leather for various 
useful 23rd December, 1865. 
3347. HUGH ‘ADAMS | SILVER, Silvertown, Essex, ‘‘ Improvements in the manu- 
. facture of electric conductors insulated with india-rubbe>.”— 27th December, 
1865. 


3367. JAMES ROBERT NAPIER, Glasgow, and WILLIAM JOHN MACQUORN 
= Glasgow University, ‘‘ Improvements in rudders.” — 29th December, 

26. ALFRED VINCENT _ NEWTON, Chancery-lane, London, “Improvements in 
the preparation of —A ion from Stuart Gwynn, New 
York, U.S.—3rd January, 1866. 

72. HIRAM HUTCHINSON, Rue Hauteville, Paris, “ Improvements in the manu- 
. facture of fabrics svitable for covering furniture, for carpets, window 
curtains, linings for carriages, and for other like purposes.”—A communica- 
tion from T. A. Jenckes, Rhode Island, U.S. - 9th January , 1866. 

144. MARC KLOTZ, Rue du Mont Thabor, Paris, * Lmprovements in toy arms 
and projectiles.”—16th January, 1866. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications, at 
the office of the Commissioners of Patents, within fourteen days of this date. 


List of Specifications Published during the week ending 
20th January, 1866. 
485, 4d. ; 486, 8d. ; 487, 4d. ; 488, 


481, Is. ; 482, 4d. ; 483, 8d. ; 484, 8d. ; 
10d. ; 489, toa 490, 4d. 5 491, 4d. 492, 8d. ; 493, led. 5 494, 8d ; 495, 
4d. : 490, 4d. ; 497, 4d. ; ; 498, 6d. ; 499, 10d. ; 500, Is. ; - ‘Is ; 502, od. ; 


3, 505, 
2, 4d. 5 


4d. 506, 4d. ; 507, 8d. ; 508, 
513, 4d. ; 514, 4d. ; 515, 4d. 5 
; 521, 4d ; ; 522, Tod. ; 523, od. ; 524, 10d. ; 
, 4d. ; 529, 6d ; 531, 8d. ; ; 532, 4d. ; 533, a: 534, 4d. i 
BE 7, 8d.; 588, 4d. ; 539, 4d. ; 540, 1s, ; 541, 10d. ; 542, ls, 4d. ; 
£43, 4d ; > 544, 4d. 5 545, 4d. 








*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 








Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1820. W. A. LYTTLE, General Post-office, London,“ Increasing the mechanical 
power of steam ”—Dated 10th July, 1865 

In performing this invention the patentee feeds the furnace of a steam 
engine boiler with air by means of a forcing pump, or other apparatus for 
such purpose, and allows no vent for the gaseous products of combustion while 
the engine is at work other than through the working cylinders or parts at 
which the pressure of the steam is converted into motive power. This he 
effects generally as follows:—He fits the chamber with ports or valves at 
suitable parts, such as at the fire-box and smoke-box of a locomotive, which, 
on being closed, will render the fire chamber air-tight, but which, on being 
opened, will admit of the free passage of air through, underneath, or round the 
boiler on the present ordiuary principle of heating. These ports or valves he 
calls the “furnace ports.” In the case of a locomotive the waste steam pipes 
could, as at present, form a blast pipe in the funnel, and the smoke-box furnace 
port would be placed so as to let hot air pass into the funnel when open. In 
order to work the engine on this plan he closes the furnace ports, and a valve, 
which must comimunicate between the furnace and the steam either in the 
boiler or any other part of the engine between the boiler and the piston or 
other working point, must either open by being made self-acting like a clack 
valve, or must be opened by the engineman. The air furced into the furnace 
will produce intense heat, owing to its increased density, and the heated gases 
will, as the steam works off, pass through the last-named valve and blend with 
the steam, imparting to it their superfluous heat. By this means the entire 
mechanical power of the heat from the fuel may be obtained. If the engine be 
worked with coal or coke the supplies can be added from time to time, the 
valve between the furnace or hot-air chamber and the steam chamber being 
first closed, if not made self-acting, so as to prevent the escape of steam, ana 
the smoke-box furnace port being opened. 


Class 2—-TRANSPORT. 

Including Railways and Plant, Road-Maxing, Steam Vessels, Ma- 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1786. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Railway switches,”~A 

communication.— Dated 6th July, 1365. 

This invention relates to certain peculiar constructions and arrangements of 
railway switches suitable for sidings or branch lines, along which the trains are 
not intended to travel at high speeds, the main object to be attained being the 
avoidance of any interruption or break on the main line at the part where the 
switch is situated. According to one arrangement of switch, both the rails 
constituting the switch are movable on pins or fulcra at one end, and form con- 
tinuations of the rails of the siding or branch line. The inner switch rail of the 
curve, at its junction with the rail of the main line, is parallel with that rail for a 
short distance. It lies close against the outer edge of the main line rail when 
the switch is closed, so as to be within range of the tread of the wheels, but 
when the switch is open it is moved outwards from the main line rail 
sufficiently far to take it beyond the range of the tread of the wheels. ‘The free 
end of this switch rail is level with the surface of the main line rail, but its 
surface gradually inclines or rises above the level of the main iine rail until a 
sufficient elevation is attained to allow of the passage of the wheel flange over 
the main rail without being in contact therewith. This switch rail is connected 
by a cross-bar to the opposite or outer switch rail of the curve, so that they 
will both move simultaneously when opened or shut. The free end of this 
switch rail is tapered so that the flange of the wheel may readily pass inside it 
when the switch is closed, and the level of the switch rail corresponds to that of 
the main line rail. A guard rail is situate on the inner side of the opposite 
main line rail to ensure the passage of the wheels along the first-mentioned 
switch rail. After the wheels have passed over the main liue rail the rails of 
the siding may gradually descend again to the original! level. 

1810. W. E. NEWTON, Chancery-lane, London, * Brake for retarding the pro- 
gress of wheel carriages.” —A communication.— Dated 8th July, 1805. 

In carrying out this invention a lever i: adapted to the axletree of the hinder 
wheels, and is connected thereto by a block or bracket provided with a pin, 
which constitutes the centre of motion of the lever. ‘his lever is formed with 
an arm, which carries the brake or shoe which rests or bears on the periphery of 
the running wheel when the lever is forced down. At the outer end the lever 
is provided with a flat horizontal plate, on which the conductor or other person 
can stand, so that his whole weight, multiplied by the length of the lever, may be 
brought to bear vn the friction brake or shoe, which will thus produce a very 
powerful effect on the wheel, without over-straining any part of the carriage or 
apparatus, as is now the case in friction brakes. The lever may, if desired, be 
provided with a strong spring for the purpose of keeping the triction brake or 
shoe up from the wheel when not in use; or the lever may be lifted up by 
means of a chain or rod, and suspended by a hook. When the brake is re- 
« uired, the conductor will simply allow it to descend on to the wheel, and will 
then place himself on the plate at the end of the lever, so as to press_the same 
down on the wheel. 

1821. KR, A. BROOMAN, Fleet-street, London, “Improv ments in steam carriages, 
and in adapting wheels for common roads to railways.”—A communication 
—Dated lth July, 1865. 

Steam carriages constructed according to this invention are distinguished 
from those hitherto used by the following points:—First, the power of the 
engine is transmitted by a chain to the driving axle, which is provided tor the 
purpose with a chain wheel, and is straight instead of being bent or cranked. 
Secondly, the back wheels are carried by a movable carriage which permits of 
their turning ona pole bolt. Thirdly, steering apparatus is fitted at the front 
and at the back to guide the carriage according to the =: of the road, 
Fourthly. shocks are deadened by caoutchouc packing or springs, inicrposed 
between the frame of the body and the frame which supports the sean artincuts 
fur the passengers or goods. 








Class 3.-F'ABRICS. 
Including Machinery and Mechanical Oper ations connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 

brics, &e. 

1803. J. BULLOUGH, Baxenden, near Accrington, 
7th July, 1865. 

In one arrangement for carrying out this invention the patentee places a pin 
on a stud at the front of the stay at both sides of the warp, the said pins pro- 
jecting a short distance above the race-board of the stay. On brackets fixed to 
the bottom of the stay there are studs carrying two armed levers, each liaving 
an incline on the back arm, and a hook at the front of the front arm, aud on 
the back arms and inclines the bottom of the pins rest. Ou studs fixed to 
brackets connected to the breast arm there are other levers, communicating 
by a chain, cords, or rods, to the stopping or setting-on rod, and also having 
hooks or projections, which can be seizet by the hooks of the first-mentioned 
levers, when required. When the shuttle is being thrown across the stay, and 
there is no breakage or absence of weft, the upper part of one or other of the 
pins comes in coutact with the weft, and enables the lower part of the pin, 


“ Looms for“weaving.”— Dated 








when the stay to oxing beck, to got Nase ab of Wo lninee of the Sut 
mentioned levers, and raise its opposite hooked end, so that no » crane & Se 
loom takes place. But if there is a breakage or absence of weft the pins 


remain stationary out of the way of the inclines; and, therefore, one or other 
of the hooked ends of the levers below the stay seizes one or other of the hooks 
or projections of the levers on the breast beam, and gives motion to the 
pp cords, or rods connected to the stopping or setting-on rods, and stops 
¢ loom. 
1814. B. COLLINS and J. BUTTERFIELD, Manchester, “ Machinery for cutting 
Sustian, &c.”—Dated &th Ju'y, 1865. 

The object of this invention is to cut the weft cords, to form fustian and like 
fabrica, by seif-acting machinery, and the invention consists in a combination 
and ar of i for this purpose, by which the inventors 
simultaneously cut all or several of the cords in the fabric to be operated upon 
at the same time. ‘The fabric to be cut is first stretched to take out the creases, 
and is wound upon a suitable roller ; this roller, with the cloth upon it, is then 
placed in the machine for cutting, friction being put upon the roller to keep the 
cloth in tension. From the roller the cloth passes over one or more rollers or 
surfaces to another roller, upon which it is wound, this roller being weighted 
against one or more friction drums or rollers, which will cause the cloth to be 
wound upon its roller at a uniform speed. Parallel to one of the rollers, or to 
a rail or other surface over which the cloth passes, a bar is placed, which is 
arranged so that it can be adjusted to and from the roller or rail; and to this 
bar a holder is secured, which carries as many knives as there are cords in the 
width of the fabric to he cut; these knives being placed at the same distance 
apart as the cords, and by means of the adjustments to the bar, the points of 
the knives can be made to enter just below the weft cords, but se as not to cut 
the body of the fabric. Each knite ‘s intended to cut the centre of the cord as 
it passes over the roller or surface, and to bring and keep the cloth so that the 
centre of each cord will come opposite its knife; a guide is used, acting upon 
the face of the fabric. This guide is formed by a rail or roller, which is grooved 
upon its surface with grooves corresponding in pitch to that of the cords of the 
fabric to be operated upon, so that when this guide is pressed against the fice 
of the fabric, it will fit the cords and guide them to the roller or surface upon 
which they are cut. Guiding surfaces may also be placed between the knives, 
so as to press upon the grooves between the cords of the fabric, —Not proceeded 
with. 








Class 4—-AGRICUL'TURE 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, de. 


1815. J. BYFORD, -~ Milford, Suffolk,“ Reaping and mowing machines.” — 
Dated 8th July, 186° 

Reaping and estan machines may be ciiher constructed to work solely 
with the parts arranged according to this invention, or they may be inter- 
changeable with parts to be substituted, operating somewhat differently ; for 
instance, ding to these impr , the entire crop is laid in a swathe, 
but the parts, according to this invention, may be removed from the machine 
and others substituted, which will have the effect of delivering the cut crop in 
sheaves or bundles (collected quantities). The operation of cutting is per- 
formed in the ordinary manner of reaping machines. The inventor disposes a 
horizontal board or platform, which extends to about one-third the breadth of 
the machine (length of the cut), behind the cutting knife and frame on the side 
next the standing crop; this platform is at about the level of the knife, and 
in form a right-angled triangle: the one side of the right angle abuts on the 
knife frame, the ether extends backwards from the said frame near the mid 
breadth thereof, whilo the third side or hypotheneuse terminates in a raised 
plate or board, standing up a considerable height in a vertical or nearly ver- 
tical position, by preference inclined a little backwards. From this plate the 
inventor extends aa arm or arms, which occupy a position somewhat in the 
divection of the breadth of the machine. He prefers to use two or three. 
From their supporting plate these arins incline to the backward direction, and 
are disposed one behind the other, the upper ore being a littl in advance 
of the one below it. These arms are fitted so as to be adjusted more or less 
forward or inclined in position, as may be required. Not proceeded with. 

1324. W. S. UNDERHILL Newport, Shropshire, and A. H. and J. CORDEN, 
Chatwill, Staffordshire, ** Reaping machines.”—Dated 10th July, 1865, 

This invention consists in a new arrangement of the tail or delivery board, 
by which the grain or other crop as it is cut is laid in a continuous swathe or 
ruw without the aid of any other mechanism. The inventors propose to dis- 
pense with the ordinary tipping board; and as the cutter bar would then 
require support, they employ a stretcher bar or bars, fixed in such position that 
it or they shall not in any way interfere with the crop or with the operations 
of the raker, if one be employed. For a single-horse machine they take a 
board of about seven fect in length and nine or ten inches wide at one end, 
by about three-quarters thick, the other end being tapered to about three or 
four inches in width; this end is hinged to the trame of the machine on the 
opposite side to the main framework ; the wide end runs on the land about four 
feet. At the tail end of this board is attached a guide bar or rod, similar to 
what is commonly used in an ordinary grass mowing machine ; to the opposite 
end of the board they attach a platform of metal or other suitable material ; 
this platform is alzo fixed or hinged to the frame or finger bar, through which 
the knife works, and is slightly dished or curved in a peculiar form, so us to 
elevate the ears of the cut grain; and as the machine is drawn forward, the 
peculiar form of the platform and guide bar, or rod, causes the necessary quan- 
tity of grain to turn partially uver, and deposit itself im a coutinuous swathe or 
row.—WNot proceeded with. 





Class 5—BUILDING.—Wone. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Cunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
1799. Il. D. P. CUNNINGHAM, Bury, Hants, “ Training guns.”—Dated 7th July, 
1865. 

This invention consists in the transmission of reciprocating curvilinear 
motion to a gun carriage or slide, for training the gun mounted thereon, by 
means of a continuous chain or chains connected to the slide and carried 
through sheaves or blocks attached to fixed points or to the carriage or slide, 
The chain is made to reciprocate by heing passed over a fixed tooth or cogged 
barrel or wheel; or, in other words, the chain is so acted upon by a toothed 
or cogged barrel or wheel as to be drawn in on one side and passed out on the 
other, thus conveying reciprocating motion to the gun carriage or slide, and 
consequently to the gun mounted thereon, by one action of the barrel or wheel, 
That is, the training chain can, by the one action of the barrel or wheel, be 
slacked on one side aud pulled in on the other, thus drawing round the gun 
carriage or slide on one side by the train chain on the side so pulled at, while 
the chain on the other side is given out or slacked to adinit of the gun carriage 
or slide moving round, 
i801. F. A. WILSON, Abingdon-street, Westminster, ‘* Carriages for breech- 

loading ordnance.” —Dated 7th July, 1865. 

This invention has for its object a carriage adapted more especially for the 
piece of breech-loading ordnance described in the specification of a former 
patent granted to the present patentee, dated December Ist, 1864 (No. 2994). 
The carriage consists of a platform mounted on four wheels; underneath the 
platform are lockers, with doors at the front, and sliding shelves for containing 
ammunition and also the spare barrels On the top of the platform the patentee 
mounts one or more of the guns described in the said former specification, pre- 
ferring to mount three guns on a carriage. They are mounted lengthways of 
the carriage, and the trunnions of the centre gun are carried in a fork which 
swivels in a standard mounted directly on the platform. The trunnions of the 
gun on cither side are similarly carried ; the standard, however, is not fixed on 
the platform, but on a jointed arm pivotted at one end on the platform, and at 
the other carrying the standard for the gun; there is a joint in this arm by 
which power is given to adjust the gun in position as may be required for the 
correct action of the loading apparatus. By mounting the standards of the 
outer guns or arms in this manner the guns can be placed close together for 
travelling, and when required for action they can be moved out to a convenient 
distance the one from the other, so that there may be room to work each gun 
freely The loading apparatus for each of the side guns consists of a vertical 
axis with two arms upon it; on each arm is aslide with a cradle upon it fit for 
holding the block or cylinder or charge chambers from the breech end of the 
gun, and the cradle is also capable of rotating on the arm. When the 
chamber of the gun is fixed out aud empty i: is drawn back out of the gun and 
is received into one of the cradles; the cradle is then slid back in the arm, and 
with the chamber in it is then turned round so as to expose the mouths of the 
chambers to the rear for loading, and the cartridges are then put into the 
chambers, Meanwhile another block or cylinder loaded, or with charges in the 
chambers, is iniroduced into the gun from the cradle on the other arm, the arm 
bei:.g turned round on its axis to bring the cradle opposite the breech end of 
the gun, and then by sliding forward the cradle the chamber is introduced into 
its place iu the gun. The vertical axes of these loading arms are made hollow 
or taular, so that they may serve as sockets in which to fix a staff on which 
t» show sisnals to an ammunition wagon or temporary depot of ammunition in 
rear of the guns. 

1805. R. GREEN. Mortimer-street, and J. W. HEINKE, Great Portland-street, 
London, ** Fire-arms.” —Dated 7th July, 1865, 

This invention relates to a means of exploding the powder or charge without 
the use of any detonating composition or priming, in place of which the inven- 
tors propose to ignite the ;owder by means of au clectric spark from an 
electric battery.— Not proceeded with. 

1817. C. O. PAPENGOUTH, Russell-square, London, “ Construction of ships and 
vessels.” — Dated 8th July, 1865. 

Tn order to render ships and vessels more secure against the effect of shot, 
shells, and other projectiles, the sites and other parts of a ship or vessel which 
are to be protected by armour platings are, according to this invention, tormed 
in the following manner :—The whole surface is covered by ends of metal tubes, 
by preference of the best wrought iron, and of a circular section, either cylin- 
drical or somewhat conical, generally somewhat conical. These are rivetted 
together where they come in contact. The framing of the body of a ship or 
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passes through a plate which closes the inner end of the 
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FURNITURE CLOTHING. 
Including “Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, de. 
wm, : eee Oxford-street, London, “ Harmoniums, organs, &c.”— Dated 


The First part of this invention relates to an d mode of i 
and fixing the foot-boards of harmoniums, ‘Those at present in use are hinged 
flat on the rail at the bottom of the 
attaches to the foot-boards a 
hinges or hangs these heels 
ground, the plane of the foot-boards be! 
fulcrum, so that the feet placed on these foot boards, instead of 
pelled to move with them im an arc constantly extending away from the - 
former, are mate to move within the segment ofa circle, in pat a manner that 
the part which orginally formed the centre of motion is now caused constantly 
to approach towards the performer as the feet are brought down. Thus greater 
ease is obtained ; the foot-boards move over their allotted space in less time, 
and in consequence of the arc of movement so nearly coinciding with that 
described by the ankle considered as pendent from the knee, the strain upon 
the muscles of the leg and instep is obviated, and as the levers of the feeder 
bellows connected with the foot-boards are moved more nearly in a vertical line, 
aud are not thrown aside in their bearings by a diagonal pull, less power is ex- 
pended in operating the bellows and less friction is occasioned. The Second 
part of the invention combines a pedal action with the ordinary blowing action 
of the foot-boards : the pedals are laid in such a manner that, during the upward 
and downward movement to the foot-boards, they can be operated by the heel 
aud the toe of the performer without any cessation of or hindrance to the 
blowing. 

1802. J. HOPKINSON . Regent-street, London, and J. WMITELOCK, Leeds, “ Organs, 
harmoniums, &c.” — Dated ith July, 1665. 
This invention cannot be described without 


Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1730. H. BEIGEL, Finsbury-square, London, ** Obtaining or producing oxryyen 
applicable to various useful ."—Dated 6th July, 1865. 

In performing this invention the inventor proposes to take a concentrated or 
saturated solution of chloride of lime, to about 100 1b. of which he adds about 
half an ounce of oxide or salt of nickel or cobalt, the result of this admixture at 
a temperature of about 60 deg. Reaumer being that chloride of lime is decom- 
posed into chloride of calcium and oxygen, the oxygen being eliminated and set 
free from the lime; and if the process is effected in a closed vessel, a tube or 
pipe will conduct the gcs as required. He also proposes to mix the ingredients 
in the dry state, and to eliminate the oxygen from the lime by the addition of 
water, so that the powder may be packed and rendered easily portable and 
ready for use.—Not proceeded with, 

1781. T. 8. PRIDEAUX Piccadilly, London, “Improving draught beer, ale, porter, 
and cider.” — Dated 6th July, 1865. 

The fp claims appending to casks or other vessels containing beer, alc, 
porter, or cider, a reservoir charged with condensed carbonic acid, so connected 
with the vessel containing the liquor that the latter can be easily replenished 
with the gas from time to time, as occasion may require. 

1785. C. F. CLAUS, Fearnhead, near Warrington, Lancashire, ** Obtaining sul- 
phates and carbonates of potash and soda.” — Dated 6th July, 1865. 

The patentee claims the separation of sulphate of potash from sulphate of 
soda (after the mixed sulphates have been obtained from mixed chlorides by the 
decomposition thereof with sulphuric acid (by hating these mixed sulphates 
with water, so as to bring the sulphate of soda into a state of solution while the 
sulphate of potash is in a solid state, ag described. 

1787.J. F. ROCHESTER, United States, *‘ Machinery for the ufacture of paper 
board and paper.” — Dated 6th July, 1865. 

The object of this invention is to produce paper board in a continuous or in- 
definite leng:-h, which may be cut into sheets for ordinary use, The invention 
consists, First,in forming the grinding surfaces of the grinding mill in a dishing 
or inclined position, so as to prevent a too rapid escape of the water through 
the same, and the consequent clogging of the pulp in the act of reducing. 
Secondly, in the employment of two endless wire mesh aprons, between which 
the pulp is pressed into boards of the required thickness. Thirdly, in the con- 
struction and arrangement of the serving frame that supports the upper endless 
apron, and the adjustment of the same. Fourthly, in the employment ofdeckle 
* boxes” of proper size and length on each side for the purpose of confining the 
pulp while being pressed between the aprons. Fifthly, in the manner and 
means of holding in the deckle straps to their work within the deckle boxes. 
Sixthly, in the arrangement of the coucher felt first press tank and felt beater, 
in counection with thelower endless apron, for the purpose of carrying the weo 
forward to be pressed without injury of wire orlossof pulp. Seventhly, in the 
employment of a steam table or tables for the purpose of properly drying the 
web after it has left the drying cylinders. 

1790. A. V NEWTON, , Chancery -lane, London, ** Manufacture A ceperphagiate of 
lime from guano.”"—A communication.— Dated 6th July, 

The object of this invention is to produce dry and sabes - OPE 
of lime from navassa p by substituting muriatic acid or sulphurous acid 
fur a part or the w hole of the sulphuric acid generally ured in the manufacture, 
or by adding common salt to the mixture of sulphuric acid and navassa phos- 
phate. 

1791. J. W. SWAN, Gateshead, Durham, ** Production of printing surfaces by 
photographic agency.” —Dated Gth July, 1865, 

This invention relates to improved modes of producing by means of light 
sunken and raised printing surfaces, lithographic or zincographic printing sur- 
faces, and also to au improved mode of printing from sunken or intaglo printing 
surfaces, Dy means of this invention the patentce obtains, amongst other 
alvantages, prints possessing more perfect eee of light and shade than 
have hitherto been secured by means of p Ps 1 blocks or 
other printing surfaces. 

1793. J. M. MACRUM, /ill-street, yee London, “ Manufacture of iron.” 
—A communication.—Dated 7th July, 1665 

The essential teature of this invention consists in the use of sulphuric acid, 
water, salt, lime, potash, sulphate of copper, protoxide of lead, riborate of suda, 
and mangauese, the said ingredients being prepared aud mixed with melted 
cast iron during the puddling or boiling process (iu the manner des. ribed), fur 
the purpose of purifying, toughening, strengthening, aud imparting Cifferent 
degrees of harduess to the iron produced. 

1807. G. FENTIMAN, Upper East Smithfield, London, “ Preparation of painis.”— 
Dated 7th July, 1865. 

The patentee claims the employment in the mauufacture of paints of a solu- 
tion of shellac and other gums in spirit, together with a solution of gum traga- 
cauth in water, as described. 

1813. R. A. BROOMAN, Fleet-street, London, 
communication.” —Dated 8th July. 1865. 

The object of this invention is, first. to dispense with cementation in a 
furnace—it cements the iron in the crucible ; Secondly, to distribute the carbon 
uniformly throughout the whole mass of the cast steel; Thirdly, to eliminate 
the sulphur, phosphorus, and arsenic, which, after refining, may have remained 
in the iron. The new cemeut is composed of finely divided coal, clay, oxide of 
manganese, carbonate of lime, and carbonate of potass. The following pro- 
portions, to which, however, the inventor does not limit himself, yield excellent 
results :—50 parts of coal, 20 parts of carbonate of lime, 10 parts of carbonate 
of potass, 12 parts of clay, 4 parts of sea salt, and 4 parts of oxide of manganese. 
He damps this cement with water in order to spread it uniformly over the iron 
reduced to pieces or fragments. The 4 of iron are well stirred in some 
vessel with the cement in order to their being all well covered before being 
poured or placed in a crucible; the result from fusion is cast steel. Fusion is 
effected in the crucible in the ordinary manner. The quantity of cement with 
which the pieces of iron are to be counted varies from 4 to 7 per cent. of the 
weight of the iron according to the nature of the steel to be obtained. The 
first fusion in the crucible lasts about seven hours, the second fusion five hours, 
and the third (if the crucible will stand it) about three hours The first fusion 
is longest, because the furnace is less hot, and because the crucible will at first 
absorb much heat before i it to its The action of the 
carbon upen the carbonates places the carbon in a nascent state, and prepares 
it for combining chemically with the iron. The earthy and alkatine bases, placed 
also in the nascent staic, combines with the sulphur, phosphorus, and arsenic, 
and pass into the scorie.— Not proceeded with. 

1818, G. T. Livesey, Old Kent-road, London, “ Treating ammoniacal Nquors for 
purifying gas, &e.”—Dated \0th July, 1865. 

The patentee claims the : desulphuration of gas liquor, wholly or in part con- 
taining ja aud bape by bringing the liquor into contact 
with the gases produced by the fuel, or the like gases from other 
sources, by and iu the chanel cubinentiolty rf eribed. 

1819. H. SCHOOLING, Northside. Bethnal Green, London,“ Pearled or ornamented 

confectionary.” —Dated 10th July, 1865. 

In accordance with this invention the inventor proposes (o make anew article 








to the drawing 
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by coating gum, sugar, fruit, almonds, or any other material or combination of 
the same, or any substitute for gum and saccharine matter, by the process 
ns onde webs are to" ap cay elkes main = 
vy process known as “ splashing,” or by any 0! con t process.— 
Not proceeded with, ad , = 





Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
1784. W. THOMSON, Glasgow College, and C. F, VARLEY, Beckenham, Kent, 
** Electric telegraphs.” — Dated 6th July, 1865. 

The patentee claims, First, the arranging telegraphic apparatus to send auto- 
matically into the circuit in rapid succession three, or a greater number, of 
currents or shocks of equal strength, and properly proportioned, as described, 
to produce at the receiving end a single current or shock. Secondly, arranging 
telegraphic app to send tically into the circuit three or a greater 
number of currents or shocks, of equal or unequal strengths, properly pro- 
portioned, as described, to produce at the receiving end a single current or 
shock. Thirdly, arranging apparatus for transmitting electric currents into a 
telegraphic circuit, as described. 


Class 10.-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
1724. P. JACOVENCO, Panton-square, Coventry-street, London,“ A us for 
the decantation and raising of petroleum and other oils."—Dated 28th June, 








1865, 

This invention cannot be described without reference to the drawings. 

1727. W. BOTHAM, Sheffield, * Food or fluid regulator for feeding bottles, dc."— 
Dated 28th June, 1365, 

This regulator consists of a small dome or other shaped hollow piece of 
india-rubber, or other suitable elastic material or compound, which is to be 
fitted on the end of a glass, metal, or other tube, and afterwards inserted into 
the india-rubber tube belonging to the feeding bottle. It can be made of 
various sizes and strengths. The dome or other shaped surface is perforated 
with « series of leech-bite valves, which open and allow the food to pass 
through as soon as the child or person begins to suck. It can have any 
number and any size of leech-bites in it, or@he valves may be cut in a cross 
section, or in a series of arcs or three-quarter circles, or merely with a central 
hole, or any number of holes. When the food or liquid has passed through it 
cannot return again into the bottle. 

1728. R. H. LEESE, Eaton-terrace, St. John’s Wood, “‘ Apparatus for cutting, 
punching, and bending sheet metal.”—-A communication,—Dated 29th June, 
1865. 

This invention consists in constructing machinery or apparatus for cutting, 
punching, and bending sheet metal, in which these three operations, or any 
two of them, are performed by a series of tools or instruments contained in 
apd actuated by one and the same machine. For this purpose the machine is 
provided, First, with two rollers carried by the framing, the one roller being 
situated immediately above the other. These rollers are made to revolve 
more or less in contact with each other, by means of suitable gearing, the 
upper roller being pressed in an adjustable manner upon the lower roller by 
inecans of set screws. ‘The upper roller is provided on one end face with a steel 
aise, which overlaps the edge of the lower roller, aud which, in revolving, acts 
as a circular shears or cutting roller, shearing the metal that is pressed between 
the two rollers. The upper roller is furthermore provided with a series of 
radially projecting punches, situated near each edge of the same, or in any 
other position in which it is required to punch the holes in the sheet metal 
that is being operated upon; and the lower roller is provided with a corre- 
sponding series of recesses, acting as dies, into which the punches on the upper 
roller pass as the rollers revolve. By this means the sheet metal, in passing 
through between the rollers, is cut to the required size, and, at the same 
time, has holes punched in its surface in positions corresponding with those 
of the punches on the upper roller. Both the upper and the lower ro!ler are 
formed of two separate parts or dises, so that if it be required to operate 
upon sheet metal of greater width, the two parts of each roller are movell 
the required distance away from each other upon their shafts. and other discs 
are inserted between them, to fill up the spaces formed. Those parts of the 
upper roller in which the punches are situated are made hollow, and into 
such hotlow parts loose rings are inserted, having a number of set screws in 
their circumferences, corresponding in number and position with those of the 
punches in the roller, upon which set screws the punches rest, and are thus 
made adjustable thereby. Behind the above-described rollers are situated two 
other rollers, in positions corresponding with those of the former, and al<o 
made adjustable by set screws. The circumferences of these rollers have a 
configuration corresponding with the form into which it is required to bend 
the sheet metal, the circumference of the one roller being made to fit into 
that of the other, so that the sheet metal, after being operated upon by the 
cutting and punching rollers, passes between those last described, and is bent 
into the required form. These rollers may also be formed in two parts, as 
described with reference to the cutting and punching rollers, and discs inserted 
according to the width of the metal operated upon. On passing from between 
the bending rollers the metal is guided and kept straight by an adjustable 
guide roller, and guides are also provided for feeding the metal into the 
machine, and for guiding it from the cutting and punching rollers to the bend- 
ing rollers. If it be required simply to cut and punch the metal without 
bending it, then the bending rollers, or one of them, are omitted or removed. 
If, on the other hand, it be’ required either simply to cut and bend, or to 
punch and bend the metal, then in the former case the punches, and in the 
latter case, the steel-cutting plate or plates of the upper roller, are omitted 
or removed, 

1732. G. Lizars, Paris, * Dry gas meters.”— Dated 29th June, 1885. 

This invention cannot be described without reference to the drawings.— Not 
proceeded with, 

1733. A. PRINCE, Trafalgar-square, London, “ Self-acting apparatus for distri- 
buting the feeding materials in high furnaces.”"—A communication.—Dated 





20th June, 1865. 

This invention relates to a new or improved apparatus for distributing the 
feeding materials, such as ores, limestone, flux, and charcoal, in high furnaces, 
and consists in the combination of a hood or dome and a feeding or pouring in 
cone, having a series of boxes or guides on its surfaces, in which a correspon- 
ing series of shovels are set and guided, being provided with friction brakes, 
the guides serving to direct the course or action of the feeding shovels. These 
distributing shovels extend beyond the edge of the cone towards its apex. and 
their upper surfaces cause the coarser pieces to be thrown into the middle of 
the fusing room, while the rubbish is left between the different distributing 
shovels, ‘The broader the shovels are made, and the further they are extended 
into the furnace, the more the coarse picces are conducted into the middle of 
the furnace, and the smaller the shovels are, and the less they are extended, the 
more the materials are heaped against the wall of the furnace. The cross 
sections of the distributing shovels may be ‘T-shaped, or convex or concave on 
the upper site, or they may have sloping surtaces from the middle, or be of any 
desired furm to suit the work required, 

1735. W. E, NEWTON, Chancery-lane, London, “ Locks.”"—A communication.— 
Dated 29th June, 1865, 

The patentee claims the arrangement within a sultable frame, and cither | 
upon guiding centre studs or pins, or in gu‘ding tubes or sockets, of a series of 
cylindrical tumblers, slotted or grooved upon and around their peripheries, but 
at varying distances from their ends or heads; also the combination with these 
tumblers of a lock or guard-plate, or ring, of such a form, and secured within 
the outer casing of the locking “evices in such a manner that the tumbler 
frame cannot be turned or revolved within the plate, except when each and all 
of the tumbler slots have been brought to one and the same plane, or that corre- 
sponding to the lock plate, as described, 

1737. W. SCHOFIELD, /feywood, Lancashire,“ Manufacture of gas retorts and 
other articles made of fire-clay."— Dated 30th June, 1845. 

This invention consists in moulding and casting the retorts with a number of 
perforations distributed over the surface; or the perforations may be made after 
the retort {s moul’ed. The retorts are then burnt in the usual manner, or 
according to these improvements, ax described; and the perforations are then 
filled ap with burnt blocks of fire-clay and cement. The invention also con- 
sists in securing the mouth-pieces of retorts to the retorts by screws taking into 
threads formed of and im the fire-clay. 7 
1740. H. W. Rosser, Leadenhall-street, London, ** Mechanical arrangement of 

teater-closets for ships.” —Dated 30th June, 185, 

This invention consists in the application of force-pumps to water-closets of 
ships, for the purpose of supplying water for cleansing the closet pans 
1741. R. A. BROOMAN, Fleet-street, London, ‘ Manufacture of collars and 

cug}s.”—A communication— Dated 30th June, V6. 3 

This invention consists in making collars and cuffs as hereafter explained, 
The inventor takes two pieces of stuff, one calico and the other linen. The 
calico intended as a support to the linen is of a stouter texture than the latter 
and is placed on the inside, while the Jinen forms the exterior and visible 
surface’ The two materials are cemented together, dried, and calendered. The | 
two materia's thus united as one are cut by a cutting stamp to the desired | 
shape, the button-holes being cut at the same operation or separately Lastly | 
the collar or cuff is goffered or stamped with a figure, border, or other design, 
or it may be worn plain, as desired,— Not proceeded with. 

1744. W. II, DAVEY, Blundell-street, Caledonian-road, London, “ Washing 
machines.” — Dated 30th June, 1865 : 

In constructing washing machines according to this invention the patentee 
suspends two plungers or beaters from arms mounted ona rocking shaft, such 
heaters being rectangular frames of a length nearly equal to the lengih of the 
chamber or vessel in which they are disposed, and with the beating surface | 
along the lower side, and presented parallel to the bottom of the vessel. They | 
are disposed one on either side of the rocking axis, and, therefore, counter- | 
balance each other, A reciprocating motion is imparted to the beater by the | 
rocking motion of the shaft, which is fitted in suitable bearings at either end of | 
the machine, On one end of this shaft is fixed an ann and crank pin, which 
is connected by a suitable connecting rod to another crank, or a rotating shaft, | 
but which crank is of lesser radius, so that a complete revolution of the 








} emboss, engrave or print, the same 


1 near 
at the bottom, which is thereby narrowed or contracted in breadth. The 
each end, there being two double arms, one at —_ 


with a cover or top to enclose the whole, and with a tray-like recess in which 
the clothes may be laid to drain after the removal from the machine, a funnel- 
shaped channel conducting the water by a narrow slit back into the machine, 
Water, soap. or other detergent materials, are of course used in th!s machine, 


and as in ordinary. . 
1749. J. ATKINS, Birmingham, “ Manufacture of certain kinds of metallic tubes 
and rods.” — Dated \st July, 1865. 


This invention consists, Firstly, of the following improvements in the manu- 
facture of the kind of tubes known in commeree as “ patent tabes,” that is, 
tubes of iron having an open or unwelded joint, and coated or covered with a 
thin brass tube. The imp in the if of these tubes consist 
in preparing the iron tube with a flux such as chloride of zinc, which will 
enable it, when immersed in a bath of melted tin or soft solder, to take a coat- 
ing of the said tin or solder, and after having placed the brass tube on the said 
prepared tube, plunging them in a bath of melted tin or soft solder. By this 
treatment the space between the iron and brass tubes becomes filled with the 
tin or solder. and the compound tube thus formed may be dipped like an ordi- 
nary brass tube without injury from the acid which, in tubes of this kind, as 
ordinarily manufactured, is retained between the two tubes and slowly corrodes 
them. Rods of iron may be coated with brass in the same way. Where it is 
required to prevent the outside of the brass tube from being coated with the 
tin or soft solder, this may be effected by a thin coating of whiting or pipe-clay. 
The invention consists, Secondly, of certain improvements in ornamenting 
metallic tubes and rods. 

1755. E. DEANE, City, “ Tubular structures "--Dated 3rd June, 1865. 

This invention consists in constructing tubular structures in such manner as 
to render them decidedly useful fur the purposes of masts of ships and vessels, 
lighthouses, towers of observation, shafts for ventilation, passage for smoke, 
hoist shaft, and other purposes to which buildings of such like character may 
or can be usefully applied; also for hoists used in erecting buildings. The con- 
struction referred to is as follows :—The inventor forms a tube, in the centre of 
which he has an upright rod or core, which becomes the axis from whch a 
radiating stay or radiating stays proceed, so as to secure inviolable strength to 
the structure. And this core, instead of being a rod or solid standard, might 
itself be attube. And instead of a core or rod he could, if thought desirable, 
have a number of smaller upright tubes within the outer upright tube; and this 
arrangement could be combined with the core and stay or stays before 
mentioned, in which case a structure of immense strength would be obtained.— 
Not proceeded with, 

1758. G. and D. HURN, Norwich, “* Manufacture of mats, matting, and brushes,” 
Dated 3rd July, 1865. 

This invention has reference to improved rubbers and coverings for halls. 
floors of dwellinz-houses, offices, public buildings, railway carriages, or other 
uses, termed by the patentees the “detergent leather mats, matting, and 
brushes,” whereby a more compact and durable system of producing the same 
is obtained than at present. The invention consists in the body of the said 
mats, matting, and brushes being formed of copper, brass, steel, or iron wire, 
cori, yarn, flax, hemp, aloe fibre, manilla, cotton, silk, hair, or other animal and 
vegetable fibres of the various descriptions, and interlaced with shreds or strips 
of leather or hide inserted vertically or otherwise therein, and secured in the 
form of loops or bands in such manner that the tops or upper portions thereof, 
when clipped or trimmed, may i the di it bed for walking upon 
or rubbing the feet, or employed for scrubbing and other genera! purposes, the 
said combinations admitting of any pattern, texture, or dimensions being em- 
ployed as may be found necessary. 

1761. L. H. G ERHARDT, Aldridge-road Villas, Bayswater, “ Vices.”—Dated 
3rd July, 1865. 

This invention relates to bench and hand vices used by engineers and others, 
and consists in constructing the same as follows:— As regards a bench vice the 
patentee proposes to affix to the front jaw thereof a large rack, the teeth 
whereof are at the under side of the same, and to the other jaw of the vice he 
connects a worm, the thread whereof takes into the teeth of the aforesaid rack ; 
there is also an opening formed through the lower part of the back jaw of the 
vice, through which the aforesaid rack slides and is held in position thereby, 
Upon the outer end of the axis of the worm aforesaid he fixes a handle formed 
with a hinged joint and slide for lengthening and shortening the said handle. 
Upon imparting rotary motion to this handie, either in a backward or forward 
direction, the jaws of the vice may either be separated or brought together ; and 
the patentee forms a flange at each side of the back jaw of the bench vice for 
fixing the same to a bench; or for portability he forms a screwed hole in the 
under side of the said flanged piece and inserts a screw therein, by which he 
can securely fix the vice to the bed of a lathe when desired, or in any other 
temporary position ; and this mode of constructing bench vices may be applied 
also to hand vices used by watch and clock makers and others, 

1763. P. PASSIVANT, Bradford, “ Linings for ladies’ dresses.”—A communica- 
tion.— Dated 4th July, 1865. 

It is at present the custom to use broad pieces of Orleans, or other suitable 
materials, cut in lengths for lining the bottom of ladies’ dresses, and attached to 
the same in a manner which involves considerable labour, the botiom edge 
betng doubled, oversewn, and hemmed. To prevent the edges of the dresses 
from wearing a length of braid of the same circumference as the dress is often sewn 
on to the bottom edge of the lining. To reduce the labour and expense 
conscquent upon the arrangement is the object of this invention. For this 
purpose the inventor uses broad riband made of the usual material, but having 
one edge woven with a braid, the other edge being finished in the ordinary 
manner. The braided edge he uses to prevent wear of the edge of the dress, 
and as it forms a part of the lining he dispenses with much of the labour now 
requisite, as well as substituting a riband lining for the broad ones now in use. 
Not proceeded with. 

1;64, W. CLAPPERTON, Johnstone, and A. LYLE, Greenock, Renfrew, “ Appara- 
tus for setting up casks or barrels.”— Dated 4th July, 1865. 

This invention cannot be described without reference to the drawings. 

1768. W. JENKINS, Abergavenny, Monmouthshire, “* Manufacture of lamp oils.” 
— Dated 4th July, 1965. 

The improved oil is prepared by combining cocoa-nut oil or palm oil with 
petroleum oil, or other hydrocarbon mineral oils of a similar nature, Not pro- 
ceeded with. 

1775. J. LONGBOTTOM, Leeds, and A. LONGBOTTOM, Hammersmith, Middlesex, 
* Manufacture of floor-cloths, &e.”— Dated Sth July, A865. 
This invention consists in the application of certain well-known materials to 












| the manufacture of an elastic flexible durable water, Insect, and fire-proof com- 


position, which the patentees call kampakaon, and which is made as follows :— 
First, they dissolve, say, five pounds of india-rubber with twenty gallons of 
ordinary or crude coal tar naphtha, and to one part by weight of this solution 
they add two parts by weight of shellac ground to a fine powder, constantly 
stirring the solution until perfect combination and fusion is effected. Secondly, 
they dissolve and mix in, say, five pints of water, at a temperature of about 
190 deg., four ounces alum, two ounces sulphate of ammonia, four ounces 
boracic acid, five ounces glue, five ounces molasses, and five ounces of boiled 
linseed of], to which they add ten ounces of hydrochlorate of ammonia. 
Thirdly, they blend the before-named mixtures thoroughly together at a 
temperature of about 260 deg, Fourthly, they prepare any woody or fibrous 
material, such as flax waste, chevy dan, mongo cloth waste, flock waste, silk 
waste, hemp, cotton, blanket, plush, velvet, or other flies or blowings wool, 
hair, down, t«rf, peat, schumac, tan, ground leather, ground cork, ground 
coloured listings, rugs, and any suitable materials, by heating or boiling the 
same in a solution composed of equal parts of double sulphate of potassa and 
alumina, sulphate of iron and borax. Fifthly, they then place the blended 
solutions with the necessary quantity of the heated woody or fibrous materials 
in a powerful mixing machine, which they prefer to be enclosed in a steam 
jacket on the principle of a mixing machine described in a patent granted to 
J. Longbottom, dated the 18th ot March, 1846 (No. 11136). This steam jacket 
must be kept during the whole course of mixing at a temperature of from 
150 deg. to 200 deg. In this machine the whole of the matcrials are to be 
incorporated one with the other and made to form one perfectly homogeneous 
mass, Sixthly,from the mixing machinery they cause the homogeneous mass to be 
well worked in a heated masticator at a temperature of about 150 deg. 
Seventhly, from the masticator they cause the kamptulicon to be passed several 


| times through a series of heavy iron rollers, the first rollers to be heated to 


about the same temperature as the kampakaon itself when taken from the 
masticator, but the following rollers must be gradually cooler until the 
kampakaon reaches the finishing rollers, which they prefer to be nearly cold. 
In this staze of the process the kampakaon assumes the size and thickness 
required for the purpose to which it isto be applied. Eighthly, after this they 
submit the kampakaon to a cold bath of metallic salts, which, with the com- 
pounds previously alluded to, render it completely fire-proof. Ninthly, when 
the kampakaon is intended for fire-proof flexible roofing or for pavements they 
incorporate with it in the mixing machinery fine dried sand, or clean washed 
and dried pebbles or gravel, together with lime, chalk, gypsum, or plaster of 
Paris, in any desired proportions. Tenthly, when the kampakaon is intended 
for carpets, floor-cloth, wall paper, and such like purposes, they paint or 
in any design or colours in the usual 
manner. Eleventhly, when the kampakaon is desired to be of extra strength 
they accomplish the object !y inserting between two or more thicknesses 
thereof various venecrings of fabrics, wood, or metal, cementing the same 
together, after which it is again passed through the rollers Twelfthly, they 
also take peat or turf cut into blocks of any required size and thickness, which 
peat or turf they prefer to be of a fibrous nature ; and by submitting it to a 
steeping process in the compositions before named they rendered it elastic, fire- 
proof, and fitted jor many useful purposes. 
1776. J. JOBSON, Derby. and J. F. DICKSON, Leicester, ‘* Conversion of wrought 
or malleable iron into steel.”— Dated 5th July, iss. 
The patentees claim, when converting wrought or malleable iron into steel 











in a closed vessel or chamber by the aid of carburetted hydrogen gas, or other 
suitable converting the 


28, or combinations 

inflammable gas, or a gas only inflammable at a very intense heat, as a means 
the carburetted gas from such vessel or to 
the same to the atmosphere, substantially as explained. Also they 
converting wrought or malleable iron into steel in a closed vessel 
or chamber by the aid of carburetted hydrogen gas, obtaining the exhaustion of 
such gas from such vessels or chambers by lighting a jet thereof as it is 
permitted to escape in regulated quantities, whilst it is forced out by atmo- 
spheric air, also admitted in regulated quantities, in manner substantially as 
explained. Also they claim the method of operation for re-charging such 

vessels or chambers in manner substantially as explained. 
1778. G. Low, Dublin, “ Machinery for boring rocks and hard substances.” — 

Dated 5th July, 1365. 

This invention relates, First, to various improvements upon a former 
patent dated April, 1863 (No. 903). The first improvement relates to the 
general arrangement of the cylinder and boring motion by which the tool as it 
bores into the rock is advanced or moved forward. This is effected by means 
of the same agent which works the tool by pressure By this means the 
ordinary gearing is dispensed with, and the durability of the machine is there- 
fore greatly increased. The Second improvement consists in providing a 
cushion of compressed air, steam, or other elastic gas, behind the working 
cylinder and elsewhere, by which the crystallisation of the parts exposed to 
the direct line of percussive blows is effectually prevented, and also the whole 
machine is rendered more steady against such shocks. The Third improvement 
Telates to the turning motion which is imparted to the tool in the stationary 
cylinder, instead of to any of the Pp ing or bi . The durability 
of the machine is thus increased, as it has been found that when the turning 
motion is adapted to the reciprocating part the rapidity of the blows of the 
tool knock this part of the machine to pieces or otherwise derange the working 
parts. The Fourth improvement relates to the advancement of the tool as it 
bores. This is effected exactly in the same ratio as the tool cuts the hole, 
whether the rock be hard or soft. 

1779. H. EMANUEL, New Bond-street, London, “ Ornaments for personal wear,”” 


Dated 5th July, 1865. 

In performing this i tion the p tee forms a setting frame back or 
mounting in gold, silver, or other metallic substance, or rigid material, by 
casting, cutting, or otherwise, according to any of the ordinary modes in use 
by jewellers, and in any desired shape. To this he affixes feathers or plumage 
of birds, preferring those which are celebrated for their varied effects of colour 
and light. He attaches them by means of shellac, or other mastic or cement, 
or adhesive substance, by which a firm adhesion is obtained. Or the feathers 
may be cemented or otherwise attached by any ordinary mode of attachment 
to a shape, framework, or body of any desired form made of cardboard, or other 
material sufficiently substantial to retain its form ; and to this he attaches feathers 
or plumage, and he attaches it by cementing, rivetting, or otherwise, to a 
mounting of gold or other rigid material. The whole may be finished off by 
gems or other desired ornamentation. 

1782. G. CARTER, Willenhall, Staffordshire, “ Improvements in locks and latches, 
and in staples and spindles for the same.”—Dated 6th July, 1865, 

This invention consists of the improvements hereinafter described in the 
sliding or latch bolts of locks and latches, and in the staples with which the 
said sliding or latch bolts engage; also in spindles for the sliding or latch bolts 
of locks and latches. Instead of bevelling the end of the sliding ur latch bolt 
the patentee leaves the end square, and bevels the said bolt on its upper side. 
The staple consists of a vertical tubular case open at bottom. The said case is 
square or rectangular in cross sectiun. In the said case is a square or rectan- 
gular bar capable of sliding vertically. The lower end of the said sliding bar 
is bevelled, and when the bar is in its normal position the said bevelled end 
projects below the tubular case. The staple is fixed on the door frame in such 
a position that the bottom of the tubular case is immediately above the latch 
bolt. On closing the door to which the latch bolt is attached, the bevelled 
upper side of the said latch bolt is brought against the bevelled end of the 
sliding bar of the staple, and the said bar is raised in itscase By the continued 
motion of the latch bolt it passes the raised bar, when the said bar falls and pre- 
vents the return of the latch bolt by a sliding motion from behind the sliding bar. 
This is effected either by the turning of the knob of the latch bolt, or by directly 
withdrawing the latch bolt, according to the construction of the latch bolt. 
The range of motion of the sliding bar is limited by a fixed pin pas-ing through 
a slot in the bar. The improvement in spindles for the sliding or lateh bolts 
of locks and latches consists in making the said spindles triangular instead of 
square in cross section. The hole in the follower through which the spindle 
passes is made of a corresponding figure. 

1788. W. E. GEDGE, Wellington-street, Strand, London, ** Automaton lay-figure.” 
A communication.— Dated 6th July, 1865. 

This invention consists in posing the lay-figure of various 
pieces brought together, fitting into each other, and forming in their unison 
the antomaton statue. These pieces are divided according to the natural 
indication of the various movements of the human body, so that each one 
remaining immovable their reciprocal action permits all the natural movements, 
and even a certain exaggeration of these movements, which is sometimes 
necessary to artists for better posturing the draped figure. The play of these 
several parts is obtained by the disposition, sometimes rounded and sometimes 
juxtaposited, of the various parts, which permits them to enter more or less the 
one within the other, or only to inflection of the points of junction.—ot pro- 
ceeded with. 

1789. A. V. NEWTON, Chancery-lane, London, “* Manufacture of boxes.”—A 
communication.— Dated 6th July, 1865. 

This invention relates to a novel mode of manufacturing boxes suitable, 
among other uses, for containing paste, blacking, and other cheap marketable 
articles, The box in its cheapest form is made round, It consists of two discs 
of wood set respectively in metal hoops, which form, with their disc, the one 
the cover and the other the body of the box. The discs are grooved at their 
periphery, and by the application of pressure the hoops are attached to their 
respective discs, a bead of metal being forced into the grooves. When the 
hoops—which may be made of sheet tin or other metal—are thus attached to 
their discs, the edge of the hoop is turned over, the further to secure the dise in 
position. A lip for the cover to rest on is made in the broader hoop, which 
constitutes the body of the box, by forming a hollow annular projection 
thereon by internal pressure. It will be obvious that the metal used mast be 
sufficiently malleable to yield to the pressure required for effecting the junction 
of the metal and the wood.—WNot proceeded with. 

1794. P. M. C. Bezre., Paris, * Manufacture of chains, bracelets, necklaces, 
&c.”—Dated 7th July, 1865. 

This invention is carried out as follows:—Having engraved a suitable design 
in two hollow dies or moulds, corresponding one with the other, the patentee 
takes a sheet of copper and places it between two sheets of gold, the thickness 
of which, as also that of the copper, is determined by the nature of the article 
of which it is to form part. The three sheets thus arranged are placed 
between the dies, to which pressure is gradually applied until they meet; 
the piece which is thus formed is withdrawn and the rough edge smoothed 
down by suitable instruments until it has attained a sufficient degree of finish. 
When chains, bracelets, necklaces, or similar articles are to be manufactured 
the design must be of such a nature as will admit of the piece or link formed 
in the moulds being readily and elegantly joined by solder or otherwise toa 
similar piece; wheu the article is so completed the chain, or whatever it may 
be, is subjected to a nitric acid bath, which dissolves out the copper, leaving the 
gold intact. 

1795. A. F. MORELLE, Paris, “ Portable pocket gas generator or gazogene.”"— 
Dated 7th July, V5. 

This invention cannot be described without reference to the drawings. 

1796. E. H. WALDENSTROM, Manchester, ‘* Apparatus to be employed in the 
manufacture of metallic bolts rivets, and spikes.” —Dated 7th July, 1865. 

This invention cannot be described without reference to the drawings. 

1800. T. F. HENLEY, Pimlico, ‘‘ An improved material for stuffing seats, 
cushions, mattresses, dc.” —A communication.—Dated 7th July, 1865. 

This stuffing is applicable in all cases where horsehair. cork, vegetable, and 
animal fibres have been heretofore employed. It consists of shreds of vulcanised 
india-rubber, or of threads of vulcanised india-rubber in a spiral or vemicular 
furin, and may be used by itself or mixed with any other material suitable for 
a stuffing. The apparatus the patentee prefers to employ for producing the 
india-rubber shreds consists of a pair of rollers of different diameters, driven at 
the same speed, or a pair of rollers of the same diameter driven at different 
speeds. He produces the spiral threads by cau ing a block of rubber to rotate 
against a fixed blade, or by means of a movable blade maile to act upon a fixed 
block of rubber 
1804 J. GEORGE, King’s Holme Gloucestershire, “ Manufacture of coffins and 

air-tight receptacles.” — Dated 7th July, 1860. 

This invention relates, chiefly, to the construction of coffins that will resist 
the decaying influence of moisture The coffins or other air-tight receptacles 
are formed, principally, of slabs of slate, marble, stone, or earthy or vitreous 
compounds, or sheet iron or other metal may be employed. These slabs are 
connected together by means of double-grooved bars of iron or other metal, to 
form the angie pieces at the sides and ends. 

1806, W. GOULDING, Ayleston-street, Leicester, ‘* Ornamental fences and baskets 
to contain flowers, &c.”—Dated ith July, 1865. 

In constructing ornamental fences and baskets to contain flowers and other 
articles, each basket or fence is composed of a serics of independent ribs of any 
desired device, plain or ornamental, which, being combined together either in 
straight or curved lines, produce fences suitable for beds in gardens, or baskets 
to stand on pedestals, or otherwise. Each rib is formed with a notch or recess 
on one side, and near its lower end; this notch fits on to a bar fixed to a 
pedestal or to the ground, or otherwise held, while the lower end of each rib 
passes under another baror fixed stop. The frame or fence thus producer! may 
have grass, turf, moss, or other material placed against it, and then earth, in 
which flowers may be bedded out. By thus constructing tences or baskets the 
parts will pack, when out of use, in a small compass, and the fences or baskets 
may be readily taken apart to be used again and at different times; the same 
parts may be composed into and form different shaped fences or baskets. The 
ribs are preferred to be of cast iron, but they may be of wrought iron. 

1808. J. WILLIS, Sheffield, ‘* Construction of portable dark tents or chambers for 
photogre Dated Tth July, 1865. 
For the purposes of this invention a number of ribs, by preference of steel, 
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fire used; at the upper ends they are attached to the top notch of a tube capable 
of sliding on a rod or stick: The lower ends of these ribs are pin-jointed to 
the outer ends of stretchers, the inner ends of which are attached to a notched 
ring fixed on a tube or runner, which is capable of being moved up and down 


i 
g 
4 
a 


umbrellas are attached to the top notch of or 
wires may be ot These suspending wires are at 
ends pin-jointed to the ribs at some distance from 

ribs are attached to the upper sliding tube; 

the upper ends of the ribs are attached, yet 

short distance, and the lower tube to which the inner ends of the stretchers are 
attached is slid to its lowest position, the ribs be 

the stick or rod, and will take a curved form like the ribs 





ing the passage of light imto the interior of the tent or chamber. 

formed to the tent suitable for surrounding the person, as has heretofore been 

the case with other forms of portable tents, dark rooms, or chambers. Light is 
let into the tent through yellow cloth or fabric inserted at suitable parts of the 
tent, as has heretofore been the case. 

1809. T. BAGGS, Chancery-lane, London, “ Production of artificial light.”— 
8th July, 1865. 

This invention consists in charging air or gas with inflammable vapours or 
gases derived from any suitable hydrocarbon capable, when burning, of pro- 
ducing a luminous flame, or of i ing lumi y of other flames. 

1811, G. B. WOODRUFFE, Cheapside, London,“ Apparatus for gauging and 
marking the width of tucks and pleats on fabrics under operation in sewing 
machines.” — Dated 8th July, 1865, 

This invention cannot be described without refi to the drawings. 

1812. J. F. HEATHER, Marlboro: , Old Kent-road, ** Construction of lock’ 
and keys.” —Dated 8th July, 1865. 

This lock contains two or more plates or pieces, which are so connected that, 
in order to open the lock, they must be moved at relative speeds, which can 
only be given them by the proper key. The key moves these pieces by means 
of its spindle and of curved pieces or cams at right angles to its spindle, and 
these cams may be placed between plates attached to the spindle so as to be 
completely guarded or shielded. The lock being first constructed with the 
plates or pieces above mentioned in a free state, so that either can be moved 
independently of the others, one or more holesare directed in them and needle 
points inserted, and the key being then introduced and turned round setting the 
plates in motion at relative speeds depending upon the forms given to its cams. 
Each needle point inserted in one plate or piece traces upon another curves 
depending upon their relative speeds. The plates are then cut or grooved to 
the form of these curves, and studs inserted in the places of the needle points 
to work against the grooves or curved boundaries. Other short grooves can 
then be cut in the plates branching off from the true curves traced by the 
proper key, so that a false key or pick will drive the studs into these false 
curves, and all further motion will be stopped. If curves were traced by more 
than one key every such key would open the lock., 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

ON ’CHANGE IN BiRMINGHAM:—The High Price of Money Inter- 
Jering with Trade: American Trade Less Active: The Tariff 
Movement: The Home Inquiry—Pic TravE: No Sales; Prices 
Firm—Coat TRADE: Active—THE HARDWARE TRADES: Ani- 
mated: Colonial Competition in Locks: Increased Demand for 
Railway Fastenings: Agitation amongst the Nailers: The 
Reduction in the Price of Copper—THE NEEDLE MAKERS OF 
REDDITCH AND THE Factory AcTs—BIRMINGHAM CHAMBER 
or Commerce: Half-Yearly Report—Our TRADE WITH FRANCE 
DURING 1865: Large Increase. 

ComPLAINTs were freely indulged in on ’Change in Birmingham 

yesterday (Thursday) afternoon, that the high price of money con- 

tinues to interfere with the sales of finished iron. The transac- 
tions in sheets have fallen off in the week, but there continues to 
be a brisk inquiry for hoops and small rounds and rods, chiefly 
for export, as also for the very thin gauges of a very excellent 
quality of iron, running down to button-foundation thinness, 
chiefly from the United States. Nothing more definite is known 
of the much feared increase of American duties, but the trade with 

New York is, upon the whole, less active than it was a week ago. 

The execution of the orders at the beginning of the year were 

urged forward by consumers on the other side of the Atlantic for 

fear of the advance, and the advices by the last mail were almost 
silent on the subject. 

In the home market there is still a fair inquiry for good smiths’ 
bars and boiler-plates; and girder and ship-plates are slightly 
moving, but at prices considerably under list. The trade in finished 
iron cannot be reported active. On the whole the market was flat. 
The men at the works were said to be wong steadily. 

The sale of pigs are reported of importance, but prices are quoted 


The colliers are very busily orange’, both on account of the 
manufacturing and also the domestic branches of the coal trade. 
Of the condition of the hardware trades generally we cannot 
truthfully speak in other than tolerably favourable terms. The 
factors and the fact small and large—are, almost 
without exception, doing a steady trade. The activity is percep- 
tible most of all in the home markets; and it is not in that 
department confined to the markets in the manufacturing dis- 
tricts, but extends also to those in the rural neighbourhoods. 
Than now travellers were scarcely ever sending home more valu- 
able order sheets from the cotton district of Lancashire. Through- 
out the whole of that busy valley there is a readi to purch 
displayed on the part of the ironmongers that has not been 
observable for many years. Travellers also who have been out 
since the close of December, and are travelling in South Wales, 
for instance, are pene rie aged well received by their customers. 
The goods ordered are chiefly those in the manufacture of which 
iron and tin-plates are the leading materials. Speaking of specifi- 
cations and branches we may report that in Birmingham there is 
no cause for complaint, a moderate amount of activity pervading 
all the bar tere branches. In Wolverhampton business is in 
much the same condition ; and at Bilston the artisans engaged in 
the respective establishments are working full time. At Willen- 
hall the lock trade is moderately active, especially in the rim, 








dead, and mortice departments; but the demand for locks is steam 
not so favourable. e competition in the lock-making trade | orders are comi 
of Australia is now something very considerable. As an in- 

stance of this, we may mention that it is d that | expediti 


of locks used in Australia are now in better demand than ever. 
The evidences of increased wealth the colonists are to be 
—S—— mail. The refer to more valu- 
Rp Ey 
quality is what comparati i ex- 
pressed for display in the getting > The same feature is observ- 
able in the pens the, trade. e, therefore, immense numbers 
of very cheap padlocks are still being turned out at Willenhall and 


Walsall, for the Indian market in parti , the —— of 
locks made—minus these—is now of the valuable description 
than ever before. But in the Australian market there 


can be no doubt that if Mr. Young should be encouraged by his 
success in the competition dd to e in his lock-making 
8 tions, the effect will ultimately be very unfavourable to 

e interests of the makers here in the Australian trade. 
As to Wednesbury and Darlaston, the makers of rolling stock in 
the former place, and those engaged in the railway, nut, bolt, and 
screw trade at the latter, are all busily emplo For these 
fastenings some valuable orders have come to hand in the past few 
da; e nail makers of Birmingham have commenced another 
agitation for an advance in their wages. It seems that the masters 
in their district have consented to give the increase if the masters 
of South Staffordshire and East Worcestershire will agree to give 
it. The trade in those — however, have not as yet given any 
reply to the petition of the men. 

e second reduction of £5 per ton in the price of copper, 
announced on Monday last, has had the effect of reducing the 
rates of brass and brass goods 4d. per lb., and the gross prices 
2} per cent.; but this reduction in copper does not bring that 
metal down to the level at which it was purchased before the 
Chilian dispute broke out by some £10. 

The needle manufacturers of Redditch have thoroughly and 
impartially discussed the tion of whether or not any modifica- 
tions were required in the recommendations of the Children’s 
Employment Commissioners, relative to the bill intended to be 
introduced in the ensuing Parliament ans the educational 
clauses of the Factory Act to the children = in the 
different hardware manufactures of the country, and in which 
Redditch is included. After a le y ideration on Monday 
evening, in which the general feeling was that the Factory Act 
itself should be extended to Redditch, a committee was appointed 
to watch the bill in its ee through Parliament and to report 

e. 


thereon as soon as possi 

The Birmingham Chamber of C ce held their pom wee f 
meeting on Thursday night and a report was then presented. 
Alluding to the application of the Factory Acts to the ware 
districts, it sta that the fourth report of the Children’s 
Employment Commission had been issued, and it was probable 
that a measure would be introduced into Parliament during the 
ensuing session to carry out its recommendations. While deploring 
the ignorance which existed among the children of the poorer and 
working classes throughout the country, whether employed in 
manufactories or in agriculture, the council considered that any 
legislative enactment which interfered with the hours of labour of 
youths of eighteen years of age and adult women will require the 
vigilant attention of manufacturers generally. The report then 
went on to relate the result of the lo-Austrian treaty, and 
also stated that the council had resolved to act as arbitrators in 
disputes relating to trade. 

rom a return just issued it appears that the declared value of 

British manufactures and produce exported to France from the 
United Kingdom in the eleven months ended the 30th November 
last amounted for twenty-five of the most important articles, to 
£6,738,317. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THe Iron TRADE OF THE District: Mills and Furnaces in 
Regular Work: Home Buyers Holding Back Specifications : 
Eastern Orders coming in: Pig-Iron Firm—Tue Tin Pate 
TRADE: The Late Advance Maintained: No Difficulty in 
Effecting Sales—Tae Steam anp House Coat TRADES--THE 
PATENT REVERSING AND EXPANSIVE GEAR—TAE DAFEN AND 
SwaNsSEA TIN PLATE WoRKS—FAILURE OF Messrs. JOHN 
Watson AND Co.—THE LATE GETHIN EXPLOSION—STRIKE AT 
THE HOLKYN MINES—PROSECUTIONS AGAINST THE TREDEGAR 
Iron CoMPANY—THE WERFA BRIDGE ON THE VALE OF NEATH 
—NEWPORT BRIDGE IMPROVEMENTS. 


THERE is but very little change to note in the iron trade of Wales, 
and things remain in somewhat about cvhe same state as reported 
last week, except that a feeling of confidence in the future is be- 
coming more general. The mills and furnaces are in tolerably 
regular work. There are some makers who continue to complain 
of the price of pig-iron as compared with what they are able to get 
for part me nthe but on the whole a satisfactory feeling Faw es 
the district, and there is no expectation of any material alteration 
in quotations for some time to come. Buyers, however, on home 
account still hold back in issuing orders to any great extent until 
a change for the better takes place in the state of the money 
market. Foreign stocks are reported as not being heavy, and more 
confidence is evinced in the American trade and settlements are 
being made a There is not the slightest doubt but 
that the trade with the United States would be largely in- 

if it were not for the caution shown by shippers in 
transacting only the llest ibl t of b on 
speculative account. The South American markets were taking 
about the usual quantity. <A steady trade is setting in from the 
East, owing to the causes reported last week. The expectation 
which for a considerable time has been entertained for large orders 
from India has at length been realised, the East Indian Railwa 
Company having advertised for 17,500 tons of rails, together wit’ 
the requisite quantity of chairs, fishing plates, bolts, nuts, 
and spikes. Quotations for pig iron remain without alteration. 
Although makers have ente into considerable contracts for 
some time to come, immediate delivery is asked for with all new 
orders, but in few instances can this be complied with. 

For tin plates there is an active inquiry and the late advance is 
maintai Charcoals, I.C., are quoted 32s. 6d. at the works, and 
there is no difficulty in effecting sales at these quotations, 
—y where the makers can execute orders with dispatch. 

e coal trade is characterised by tolerable activity, and 
in freely. In consequence of the return of more 
favourable weather vessels are taking in cargoes with greater 








for the fittings of the new lunatic asylums in Melbourne upwards 
of a thousand mortice locks were required, and when the tenders 
for their supply were called in, that of an Australian house was 
accepted, his offer — to be no higher than those of the im- 
rters and English agents. The maker is Mr. J. C. Young, a 
Building contractor. All the oe pee of the locks, and 
also the keys, have been manufactured by the contractor on his 
own premises, which —— a casting shop, and ‘‘ quite a Bir- 
mingham workshop for filing, fitting, and polishing operations.” 
No difficulty, it seems, was experienced in obtaining com nt 
workmen, who were marshalled by the foreman of this depart- 
ment, a man formerly with Messrs. Hardman and Co., of Birming- 
ham. ‘The experiment,” says the account, ‘induces the belief 
that, though the common cheap Darlaston and Walsall work can- 
not be produced here in the absence of any large demand, yet the 
higher class of locks can be made at remunerative rates. For one 
thing, as regards the brass work, scrap metal is obtainable at a low 
rice, and copper can, of course, be procured for less than it can be 
| sene: in the English market.” It is evident that Australian 
manufacturers are utilising their industries, for one portion of the 
workshop of the contractor to whom we have alluded is ‘‘an iron- 
foundry, another a brass-foundry, and different metal workshops, 
and a -turning mill are at d, with also a wood-moulding 
frame.” This new competition has not, however, yet been felt to any 
material extent, for the makers of the most valuable descriptions 


. 


Pp , and the supply of wagons at the pits’ mouths are more 
regular than for some time t. The quantity of steam sent to 
Birkenhead and the metropolis continues about the same. There 
is no increase to report in the demand for house coal, the mildness 
of the season still keeping down the consumption. 

In reference to the illustrated description of Messrs. King, 
Smith, and Howell's oy reversing and expansive gear, which 
appeared in last week’s ENGINEER, it might be stated that an 
engine, with all the motions attached, can be seen at work at Messrs. 
Smith’s, Barton Ironworks, Hereford. 

It is reported that Mr. Robert Smith, who has ceased to be a 

ner in the Dafen Tinworks, Llanelly, has joined Messrs. 
orris, Lister, and Co. of Briton Ferry, with which firm he was 
connected some time since. 

The Swansea tin plate works are about to erect additional 
hearths, or tinning floors, in order to meet the increased demand 
for tin plates. 

Messrs. John Watson and Co., contractors, about whose affairs 
various, reports have been current, constru the Mid-Wales 
Railway, and it is reported that they hold nine-tenths of the entire 
property. Much sympathy is felt in this district for Mr. Watson, 
who is known to have expended a large capital on Welsh lines. 

It is reported that all the men who gave evidence at the coroner’s 
ee uisition upon the bodies of the unfortunate men who were 

i 





ed by the No. 2 Gethin colliery explosion have been discharged 
from the Cyfarthfa Works. Since the inquiry there bas been 


much excitement manifested in the 
Mr. Moody, the viewer, and 


at the Holkyn Mines, near 
end with disastrous results; in fact, so violent 
uct of the men that on Thursday last a company 

quartered at Chester, were despatched to 
mines have yy een into the i 
John Taylor and , and hitherto only t fifty 
hands have been vs there, the system of working being 
“‘six hours in and eighteen out,” and the average earnings have 
been from 14s, to 17s. per week. The proprietors are anxious for 
the men to work “eight hours in and sixteen out,” which would 


of Merthyr 


bourhood 
. William Davies, the 


would be prejudicial to their health; but the fact is they 
have small ‘“ ” of their own in the mountains, at which they 
work five or six hours per day after their ordinary work. Last 
week about 2,000 miners and colliers from the adjacent mines 
marched to the Holkyn mines to take vengeance on the “ black 
legs,” and committed various excesses on the men who are at 
work, and also upon the cottage property. 

The third — poser at by Mr. Lionel Brough, govern- 
ment inspector of mines for the south-western district of Great 
Britain, against Messrs. Forman, Fothergill, and Homfray, the 
proprietors of the Bedwelty collieries, as contributing to the late 
explosion wherein twenty-six lives were lost, came on for hearing 
at the Tred Petty Sessions on Monday. Mr. Simons prosecuted, 
and Mr. C. James appeared for the defendants. The charge was 
forjhaving allowed unlocked lamps to be used. Mr. Simons con- 
tended, and was supported by evidence, that by the first general 
rule it was provided that whenever lamps were used in a colliery 
they should invariably be locked. This was the meaning of the 
Legislature in framing the Act. However, it had not been the 
case at the Bedwelty collieries, inasmuch as lamps had been given 
indiscriminately by the lampman to all applicants, and they were 
seldom o never locked. In the course of his ment the learned 
advocate contended that had the safety lamps m locked as re- 
= by the Act of Parliament, on the morning of the explosion. 

e fearful loss of life in this colliery would not have happened. 
For this the proprietors, through their agents, were liable, and he 
trusted the bench would mete out such a penalty as the law re- 
quired, and one that would operate as a warning to others who 
were habitually offending against the Act of Parliament. Mr. 
James, on the of the defendants, argued to the con- 
trary, and contended that it was only when lamps were re- 
quired that the law demanded they should be locked, and the 
occasions on which lamps were required had to be decided by the 
managers. In these workings locked safety lamps were not ordi- 
narily required, and hence the sad occurrence was one that could 
not ordinarily be provided against. The bench, after consulting, 
stated that inasmuch as the question was one of great importance, 
and would affect a very large district, they would deliver their 
decision on Friday (yesterday). There were a large number of 
persons present to hear the case, which occupied the time of the 
Court several hours. 

It is rumoured that Werfa Bridge, on the vale of Neath rail- 
way, is in an unsafe condition. Although credence is not generally 
given to the report, still. perhaps it would be more satisfactory to 
the public that an examination should be made. 

One of the local papers having called into question the stability 
of the Newport Bridge improvements, which are being carried out 
7 Mr. T. Dyne Steele, C.E., on Mr. R. Mallet’s patent buckled- 
plate system, Mr. Steele has replied, showing that the writer mis- 
understood the principle of construction, and that, from experiments 
made on the 15th inst., by loading the plates between two canti- 
levers, so that the whole load (a weight of four tons) rested entirely 
on the plates, the following results were obtained :— 

Lead per square foot— 3qrs. Ic. ile. lqr. le. 2qr. le. 3qr. 
Deflection in inches — fs $4 # 
The load was allowed to remain on three hours and a half, and the 
greatest deflection of the lattice girder was yx of an inch bare, and 
on the load being taken off, the whole of the structure returned to 
its former | ay ee exactly. Mr. Robert Mallet, the patentee, in 
a letter to Mr. Steele, says, ‘‘The objection made appears confined 
to the method of having placed the longitudinal mid-angle iron 
above, in place of below, the buckled plates, and rivetted the latter 
up to them.”—‘‘ In the mode you have supported those plates you 
have adopted, and I think rightly, the same plan which I have 
myself (and many other engineers) employed for years past in 
us cases; and, as the inventor of the buckled plate, I may 
be presumed to know a little about how to employ it—perhaps 
almost as much as the Solomon of your local paper.” 


lc, 3qr. 14lb- 
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SCOTLAND—ITS TRADE AND OPERATIONS 
(From our own Correspondent, ) 


THe Giascow Pic Iron MARKET—FAVOURABLE RECEPTION BY 
THE PuBLIC OF THE WISHAW BRANCHES BILL OF THE NorTH 
BriTIsH RAILWAY—LARGE MEETING OF MINERS IN GLASGOW— 
MEETING OF THE PAINTERS IN EDINBURGH—LAUNCH OF THE 
RAVENSCRAIG—LAUNCH OF THE IoNA—LAUNCH By ‘MEssRs, 
Wituiam Denny AND BrotHers, DumsarTON—LAUNCH BY 
Messrs. KIRKPATRICK AND McIntTrYRE, Port GLASGow—MEET- 
ING OF THE IRONFOUNDERS OF GLASGOW, AND RISE ON THE 
PrRIcE OF CASTINGS—ENTERTAINMENT TO THE OFFICERS AND 
MEN EMPLOYED BY THE Messrs. BURNS IN THE GLASGOW Ex- 
HIBITION—LAUNCH OF THE GUADINA — LAUNCH BY MeEssRs. 
BLACKWOOD AND GoRDON, Port GLascow. 


On the 18th inst., the G w pig iron market opened quietly 
with business in warrants at 104d. cash, 69s. one month; No. 1 
G.M.B., 68s.; No. 3, 67s.; Middlesbro’ warrants, 58s. to 58s. 6d. 
cash. On the 19th, No. 1'G.M.B., 67s.; No. 3, 66s.; Middlesbro’ 
warrants, 58s. cash, 58s. 3d. fourteen days. On the 20th, No. 1 
G.M.B., 678.; No. 3, 66s.; Middlesbro’ warrants, 58s. to 58s. 3d... 
cash. On the 22nd, No. 1 G.M.B., 67s. 6d.; No. 3, 66s. 6d.; No.1 
Coltness and Gartsherrie, 69s.; No. 1 East Coast brands 62s. 6d. to 
65s.; No. 1 Eglinton, 65s.; No. 3, 64s. On the 23rd the market 
was quiet with a limited business at 67s. 3d. cash, and 67s. 104d. 
one month, closing nominally at the quotations, rather _ sellers. 
No. 1 G.M.B., 67s. 3d.; No. 3, 66s. 3d.; Middlesbro’ warrants, 
58s. cash. On the 24th inst. the market opened very flat, prices 
67s. to 66s. 6d. cash, and 67s. 3d. to 67s. one month, closing with 
sellers at the lower quotations. No.1 G.M.B., quoted 67s.; No. 3, 
66s., in which state it now remains. 

Amongst the multitudinous schemes proposed by the three 
great competing railway companies in Scotland there is one 
ee J the North British which seems to be an exception to 
the general rule, inasmuch as it is regarded by the public not only 
without fear and apprehension, but, on the con , is receiving 
the support of a large portion of the community. ithin the last 
few days public meetings have been held in Hamilton, Wishaw, 
and Uddingston, “for the purpose of i the railways 
—— by the Wishaw Branches bill of the North British 

ilway Company, and, if approved of, for petitioning Parliament 
in favour of the bill.” In the aforesaid towns the meetings 
have been unanimous in their support of the extension. 
Perhaps the clearest and most concise description of the proposed 
new lines is to be found in one of the resolutions proposed at 
Wishaw, viz., “That the railway accommodation at present 
enjoyed by Wishaw and the rich mineral districts around it is 
inadequate ; that the stations of the present line, both in Wishaw 
and G w, are inconveniently situated ; that it is very desirable 
that railway communication be got with Hamilton and Bothwell, 
and better connections with Glasgow and the other districts to the 
west, as well as with Morningside, Crofthead, te, Broxburn, 

south ot Scotland, 





from which the trades and inhabitants 





and Edinburgh, and with the east and 
of Wishaw are 


at present almost entirely shut out.” Mr, M‘Kenzie, the proposer 
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of the resolution, went on to say that he was not going to condemn 
their present railway, the Caledonian; he believed that that rail- 
way was managed as well as any in Britain, but the traffic on'the 
line was so immense that he did not think any one company could 
continue to carry it on with safety and convenience to the public. 
He believed there was not a coalmaster in the district who could 
get all the material he wanted sent away, therefore the p 

railway accommodation was inadequate. He believed it would be 
a most desirable thing that the district should have the present 
Morningside line and Monklands line connected by a through a 





in that way giving another communication. 
line was formed, direct communication would 


ton, Uddington, and Bothwell, and more direct communication 
also with Glasgow. By the proposed line they would also have 


the advan of a connection with the shale district, and get 
direct ll with places in the east and south of Scotland, 
from which they were at the present almost shut out. There was 
traffic for both companies, and if the proposed lines were made 
the prosperity and trade of Wishaw would be greatly enhanced. 

Last week there was a large meeting of miners from all districts 
of Scotland, held in the City Hall, Glasgow, for the purpose of 
passing resolutions with a view to better their condition. A great 
number of resolutions were p and carried, the main features 
of which were the reduction of the hours of labour and the 
increase of their wages. Whether or not such combinations and 
meetings are conducive to the welfare of the workmen themselves 
and the public at large, is a question we do not pretend to solve. 
but at this meeting, along with some common sense, a good deal 
of nonsense and bombast was spoken. The following is a sample: 
A Mr. Brown, from Leeds, said that he reckoned as the best man 
in the mining community him who could work the fewest hours 
and get the most ‘ brass” for doing so. Did ever they hear 
of any man getting rich by hard working? On the following day 
a meeting of the house painters of Edinburgh was held in the 
Pheenix Hall, Melbourne-place, Edinburgh, to ler the pro- 

he tradesmen of that class with a view 
of obtaining a reduction of their hours of labour to nine hours 
per day, at which the following resolution was moved, and carried : 
—‘* That, taking into consideration the advantage to be obtained 
from a restriction of labour to nine hours, the meeting pledges 
itself to attain that object as soon as practicable.” 

On the 17th inst. there was launched from the building yard of 
Messrs. Robert Steel and Company, Greenock, a fine iron ship 
named Ravenseraig, 1,260 tons register. Her principal dimensions 
are 210ft. long, 35ft. beam, and 22ft. 8in. deep. She has been 
built for Messrs. J. and A. Allan, of Glasgow, and will be em- 
ployedin the Montreal trade. On the 18th inst. there was launched 
from the ship-yard of Messrs. J. and G. Thomson, Govan, a 
handsome screw steamship of 1,050 tons, and to be fitted with 
engines of 200-horse power. This vessel, which was named the 
Iona, has been built for the old established London and Leith 
Shipping Company, of Leith, which now possesses a fine fleet of 
steamers for their important trade betwixt Leith and London. On 
Friday last Messrs. W. Denny Brothers, Dumbarton, launched 
from their north building yard a handsome screw steamship, con- 
structed on the composite principle, of 647 tons builders’ measure- 
ment, and of the following dimensions:~-Length of keel and fore- 
rake, 185ft.; breadth over all, 26ft. 10in.; depth moulded, 15ft. 
She will be fitted with a pair of direct-acting surface condensation 
engines of 130-horse power nominal, by Messrs. Denny and Co. 

On the 19th inst. there was launched from the building yard of 
Messrs. Kirkpatrick, McIntyre, and Co., Port Glasgow, a hand- 
some clipper barque, of 502 tons, builders’ measurement. Her 
principal dimensions are :~ Length, 150ft.; breadth of beam, 
26ft. Gin.; depth of hold, 16ft. 6in.; having a raised quarterdeck 
37ft. long. She has been built under the special survey of Lloyds’ 
and the Liverpool underwriters, to class twelve years with the 
former, and twenty years with the latter. This vessel, which was 
named the Salado, has been built for John H. Carmichael and Co., 
Greenock, and is intended for the South American trade. 

At a meeting of the ironfounders of Glasgow and vicinity, 
which took place in the Religious Institution Rooms, Glasgow, 
last week, it was unanimously resolved to raise the price of cast- 
ings 15s. per ton, in consequence of the advance in pig iron and 
other material. 

On the evening of the 17th inst. the Glasgow Industrial Exhibi- 
tion was closed to the general public, for the purpose of enter- 
taining the officers and crews, and all employed (who found it 
suitable to attend) in the service of the great shipping house of the 
Messrs. Burns. The company began to peeves = at seven o’clock, 
soon after which the galleries were filled by an audience of nearly 
a thousand people of the most respectable and intelligent class, 
who seemed to appreciate the efforts which had been made to 
make the evening enjoyable and instructive. The galleries were de- 
corated with the flags of all nations, and the names of the steamships 
of the fleet now sailing under the flag of the Messrs. Burns, of Glas- 
gow, and Maclver, of Liverpool, and which comprise the following 
vessels, which represent upwards of 66,000 tonnage, and 15,000- 
horse power :—Scotia, Persia, Russia, Australasian, Java, Cuba, 
China, Asia, Africa, Europa, Canada, America, Niagara, Malta, 
Palmyra, Tarita, Aleppo, Tripoli, Corsica, Kedan, Atlas, Mo- 
rocco, Sidon, Marathon, Olympus, Hecla, Palestine, Balbec, 

3ritish Queen, Stromboli, Penguin, Ostrich, Wolf, Buffalo, 
Llama, Camel, Snipe, Weasel, Jackal, and Satellite. 

On Monday there was launched from the building yard of 
Messrs. Henderson, Coulburn, and Co., Renfrew, a very fine screw 
steamer, named the Guadina, of about 500 tons. She will be 
fitted by the builders with a pair of direct-acting engines of 90- 
horse power nominal, and will shortly be ready for her destination 
in the Mediterranean. She is for a Spanish company, and is the 
fourth vessel they have got from the same builders. 

On Saturday Messrs. Blackwood and Gordon, shipbuilders, Port 
Glasgow, launched a very handsome screw steamer, of 600 tons, 
builders’ measurement, on their own account. Her dimensions 
are—length of keel and fore-rake, 197ft.; breadth of beam, 25ft.; 
depth of hold, 14ft. 9in.; with inverted direct-acting engines of 90- 
horse power nominal. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Steam Shipbuilding: Mersey Docks and Harbour Board 
Dor PARK RESERVOIR—HUMBER [RONWORKS AND SHIPBUILD- 
ING CoMPANY—NORTH-EASTERN District: Willington Colliery: 
Combination Shipbuilding: The Port of Newcastle: Progress of 
Middlesbvo’, &c.—SHOCKING TUNNEL ACCIDENT—STATE OF 
TRADE: South Yorkshire: Sheffield (Armour Plates )—FAtt oF A 
RAILWAY STATION ROOF AT MANCHESTER—GAINSBOROUGH STEAM 
PackeET ComMpANY—HARBOUR WORKS AT FILEY—MANCHESTER, 

SHEFFIELD, AND LINCOLNSHIRE RAILWAY. 


To commence with Liverpool and the surrounding district, we 
may observe that on Saturday there was launched from the works 
of Messrs. Laird Brothers an iron paddle-wheel steamer, of about 
1,000 tons. She is 200ft. long, by 32ft. beam, and is to be fitted 
with a pair of oscillating engines of 250-horse power, with feather- 
ing wheels, which are now ready on the premises. The vessel was 
named the Guara, by Mrs. Maylor, and is intended for conveying 
passengers and cargo on the coast of Brazil. The cabins are 
arranged for the accommodation of 70 or 80 passengers, with all 
the ee og necessary for their comfort in a hot climate, being 
placed under a light spar deck, with large ports and sashes for 
ventilation. A screw ram, built by Messrs. Laird Brothers, has 
sailed from the Mersey for Valparaiso. She is a sister vessel to 
the ram now lying in the Thames for the Chilian Government. 
The ram built by Messrs. Laird is called the Oscar, that 
built in the Thames the Minerva. At the last sitting 
of the Mersey Docks and Harbour Board the works committee 
reported that the engineer had been requested to report as to the 





probable time when the works at the Waterloo and Prince’s Docks 
and at the Southern Graving Docks would be completed, and 
other works which had been commenced or ordered on the Liver- 
pool side of the river; the amount which had been spent upon 
such works up to the 24th of December last, and the estimated 
amount required for their completion ; also to e a plan for 
warehouse accommodation in connection with at Birken- 
head, and an estimate of the cost. The engineer b 
several fractures had occurred in the nry of the 86ft. graving 
dock at Birkenhead, and there was a possibility that the springs 
underneath the floor of the dock might force their way up. 
bys -— Mr. W. oxy my : —— er letter 
to Sir — , in whi e reports 
subsidence comeel in the embankment of the Doe Park 
reservoir, and also that the reservoirs at Barden and Grimwith, in 
the Valley of the Wharfe, are both in a dangerous condition, 
pointing out certain alleged defects. ; 

A committee of investigation has been appointed to inquire into 
the affairs of the Humber Ironworks and Shipbuilding Company. 
The committe consists of three members of the previous board of 
directors and two of the largest shareholders. 

As the North-Eastern district it may be noted, that 


The Gainsborough Steam Packet Company has given an order 
for a new steamer, to ply between Hull and Grimsby, and in the 
between and Whi 


season 3 

An effort is being made to carry out a scheme of harbour im- 
provements at Filey. It aiaea to form a company, with a 
capital of £100,000, in 10,000 £10 shares. The company is to have 
the usual powers of crea’ yectatinss dares add besvowing on 
mortgage. The works au are as follow:—1. A quay or 
pier, erage ema | og aes yards southward of a point on the 
western shore of Filey Bey, the Forth Cobble Landing, and 
extending seawards 1,130 yards, or thereabouts, in an easterly 
direction ; 2. A breakwater commencing at or near to the eastern 
extremity of Carr Naze Point, on the north side of Filey Bay, and 
extending along Filey Brigg in an easterly direction for a dist 
of 300 yards or thereabouts, and thence in a south-easterly direction 
along the Spittals for a distance of 290 yards or thereabouts, with 
piers, jetties, landing-places, &c. 
a. ee ac ~ A. e pee ee, 28 ected 

ilway Company have deposited a bill to authorise the construc- 
tion of a central station in Mandhowtan, lines that 
station with their main line near Ardwick, on the one and 
with the Liverpool extension line on the other. The four steamers 








Messrs. Scott and Co, are making fair progress with the extensive 
works at Willington Colliery for draining the water out of the 
drowned-out Tyneside pits. The boiler-house will contain a 
number of boilers, some of them of great size. Five or six large 
engines will be employed in the work of pumping, &c., at the 
colliery. The most powerful engines will come from Belgium. A 
drift is being made from the river side, to draw off the water from 
the old workings at that level. The works generally will be upon a 
very gigantic scale; but to all appearance it will be fully the latter 
end of 1866 before the machinery for pumping will be got fairly 
under way. A litigation in the courts with regard toalleged patent 
right in ‘* combination ” shipbuilding —a combination of wood and 
iron—is of considerable interest. The plaintiff is a Mr. Jordan, of 
Liverpool. The nominal defendant is Mr. Moor, of Sunderland, 
but the real defendants are the whole of the combination ship- 
builders of the kingdom, who, by the way, are represented by the 
Messrs. Adamsons, of North Shields. The plaintiff is not the 
original patentee, but a relative, to whom he assigned the right. 
The patentee claims that his patent is used in the making of com- 
bination ships, and he wants a royalty of the trade. The ship- 
builders deny his claim, and assert that the ‘‘ combinations” for 
which he claims were invented by other persons, and were in use 
long before the plaintiff got his patent. The plaintiff, it is under- 
stood, claims that he has combined all the other ‘‘ combinations ” 
in his patent, and that when the frame of his ship is up, you may 
put on a skin of iron, wood, or paper, and the vessel is complete. 
A jury gave him a nominal verdict of 40s. a short time ago, certain 
points of law being reserved for the defendant. The case will, 

owever, come up for argument again shortly. The total revenue 
collected at the port of Newcastle in 1865 was £241,533, as com- 

ared with £222,348 in 1864, showing an increase in 1865 of £19,185. 
Middlesbro’, which thirty-five years ago had only one house, can 
now boast of 3,581 houses, a rateable value of £60,000, and a 
population of 30,000. We understand that Earl Vane has ordered 
the construction, at his collieries at Old Durham, of a number of 
capacious reservoirs, in which will be collected the water used in 
coal-washing, and which previously found its way down the Old 
Durham Beck to the River Wear. By means of pumping ma- 
chinery the water will be used over and over again, and the dis- 
colouration of the river will be, so far as Earl Vane’s collieries are 
concerned, entirely done away with. The Middlesborough, Stock- 
ton, and Bellingham Railway, and the Tyne, Wear, and Tees Rail- 
way bills are not being proceeded with. : 

An inquest was held last week at Sheffield on the bodies of two 
men killed on the new works of the Midland Railway Company. 
The deceased men, W. W. Kettle and Samuel Jones, were em- 
ployed in casing with brickwork a shaft, one of a series of seven 
which is being sunk on the line of the tunnel; and they were work- 
ing at a depth of 96ft. Kettle went to the mouth of the shaft, 
and slung in the chains a large piece of timber which he required 
for a ‘‘stay” of the brickwork. He used a pickaxe to fasten the 
chain, pm | left it upon the platform. When he arrived at the 
staying below he loosened the chain and gave the signal for it to 
be hauled back again. This was done, and the banksman then rolled 
a “rully,” or travelling platform, over the mouth of the shaft, 
whilst he loaded askip. Unfortunately the pickaxe was underneath 
the rully, andit was pushed forward by it untilit fell down the shaft. 
At that moment Jones and Kettle were lifting up one end of the 
beam, and their heads were close together. The pickaxe struck 
them both, one on the forehead and the other behind the ear, and 
they died in a few hours afterwards. The jury retured a verdict of 
accidental death. 

In South Yorkshire the trade in house coal has been checked by 
the increased mildness of the weather. The steam coal trade to 
Hull and Grimsby is much above the average, owing to the 
openness of the season, but as there is now much more seasonable 
weather it is not likely that this briskness will continue much 
longer. For coke to Lincolnshire and Staffordshire the demand 
just now is extraordinarily great, and ten times more could be sold 
than is at this moment being made. Prices are advancing propor- 
tionately. The demand for house and steam coal for South Lanca- 
shire and Sheffield is large. With the exception of the old Silkstone 
and Thorncliffe collieries all the pits in the South Yorkshire district 
are working full time. The season orders from Canada are beginning 
to arrive at Sheffield. A few firms have already received consider- 
able orders for cutlery tools and general goods. Though business is 
a little slower in the United States there is no perceptible falling 
off in the demand for that market, the cutlery trade continuing 
especially brisk. Considerable orders continue to arrive from some 
of the South American states, including Brazil; but there is little 
improvement in other distant markets. A moderate trade is doing 
with France and some parts of Germany. The political disturb- 
ances have increased the previous dulness of the Spanish trade. A 
steady, but comparatively small, trade is doing with Italy and the 
Netherlands. The armour-plate mills are busy with Government 
orders. A fair business is doing in the general steel trade; though 
a few of the American houses still complain of the smallness of 
orders from that market for steel. There is a good business doing 
in tools and general goods. 

At Manchester, on Monday, a section of the iron girder roof of the 
newstation at London-road gave way, the falling materials completely 
burying two locomotive engines, and injuring thirty-one workmen, 
who were either upon the roof or engaged below. By this disaster 
the entire traffic of the terminus was suddenly interrupted, and it 
required the labour of some hundreds of men for several hours to 
clear the roadway. In the meantime all the trains coming to 
Manchester by the London and North-Western or Great Northern 
and Sheffield lines had to set down their passengers at Ardwick, 
a mile short of their destination, and both the companies had 
to forward their departing passengers by omnibuses from London- 
road to Ardwick. e evening expresses to London at 4.15 
and 5.15 were enabled to start from a siding in the yard of the 
goods station. The new roof is in the form of two semicircles 
running parallel for a length of about 240 yards from the booking 
offices to the other end of the station; onl the span of the roof, 
across both the semicircles, is rather over sixty yards. The roof 
rests upon a series of iron columns, which divide the length into 
eight bays of about thirty yards each. Counting from the booking- 
office end, it is the roof over the seventh of these divisions which 
gave way. The eighth was afterwards discovered to be insecure, 
and ~~ probably have to be taken down. The portion Which fell 
was a clear section of about thirty yards by sixty yards, being the 
entire roof of both semicircles from pillar to pillar of one of the 
bays. No conjecture could satisfactorily account for the cause 
of this remarkable failure, unless it were some defect in the iron- 
work. It is believed that the centre girder, on which both semi- 
circles rested, or else one of the central supporting pillars, gave 
way first, letting down all the rest in a mass, 





P d from the Anglo-French Company have been worked by 
this company during a portion of the half-year, and the result has 
been satisfactory. Of the four new steamers ordered two have 
been delivered, pone, the Lincoln and the Leeds. The other 
two steamers will follow early, and the directors, in addition to 
the Hamburgh trade, ga to commence a trade in the ensuing 
season with Antwerp Rotterdam. 


PRICES CURRENT — METALS. 




































1 1865. 
Copren—British—cake andtile,| £ s. d. £ s. dj £ 8s. d. £ 8. d. 
per ton ssoee Prrrrirt «ee | 96 0 O,. 0 0; 89 0 0..91 0 6 
Best selected......+++ cccscee| 99 0 Oz. 0 0; 91 0 *0..92 0 6 
Sheet ..ccccccccccsccccscccse [101 O 0.. 0 0; 9% 00... 000 
Bottoms. ..+ssseeecescceses - |106 0 0.. 0 0/103 0 0.. 0 0 0 
Australian, per tom........++ 96 0 0..99 0 0) 91 0 0..95 0 O 
North American .....+..0++ -|97 0 0..99 0 0} 000.000 
Spanish Cake ...cccccsccees 90 0 0.. 91 O 0} 87 O 0.. 88 OO 
Slab. for prod. 96 percent. ..| 0 0 0.. 0 0 O| 82 O 0.. 84 0 O 
YELLOW METAL, per Ib. ....- -| 0 08}%.. 0 09 0 0 8. 0 084 
IRON, Pig in Scotland, ton......| 3 7 0 cash. 2 9 6 cash. 
Bar, Welsh, in London ...... 715 0.. 8 0 0| 710 0.. 715 0 
Wales....c00. 700.. 0 0 0} 610 0.. 700 
Staffordshire..| 815 0.. 0 0 0) 90060.. 000 
Rail, in Wales ......+. eooese| 7 0 0.. © O 0} G10 01. 615 O 
Sheets, single in London ....| 1015 0.. 0 0 0] 11 0 0.. 0 0 06 
Hoops, first quality........+ 915 0.. 0 0 0} 10 0 0.. 0 0 0 
Nailrods.......se008 cvcceses $15 0.. 000) 900. 000 
Swedish ..ccccccccccscccce 1110 0.. 12 0 0} 1115 0..12 0 Oo 
LEAD, Pig, Foreign, per ton,,... | 20 12 6,. 21 0 0/] 20 5 0.. 2010 0 
English, W. B.....cccccccece 2210 0.. 0 0 0) 22 0 0.. 000 
Other brands .....cscceeeee 21 5 0.. 2110 0} 20 5 0.. 2010 0 
Sheet, milled ......se00 eoee | 22 5 0.. 2210 0] 21 0 0.. 000 
Shot, patent ...... Coswesveee 245 0.. 0 0 0) 210 0.. O00 0 
Red or minium.........s0006 2210 0.. 0 0 0/ 2110 0.. 0 0 Oo 
White, Ary. .cccccccceccccces 29 5 0.. 0.0 0} 2610 0.. 060 0 0 
ground in oil 2 0 0..29 0 0} 27 00... 000 
Litharge, W.B.... 2415 0.. 25 0 0] 23 0 0.. 0 0 O 
QUICKSILVER, per bot. ... He. STS SIT h. £6 
SPELTER, Silesian, per ton. 23 0 0.. 23 5 0 18 5 0.. 1810 oO 
English sheet ......... 28 0 0.. 29 0 0) 2410 0.. 0 0 0 
White zinc, powder..... ooo} © OC. 08 0] 00 6. 60 @ 
STEEL, Swedish faggot ........ 160 0.. 0 0 0) 16 00,, 000 
EGG. ccccccscosccesceosecece 15 0 0.. 0 9 0) 15 0 0., 000 
TIN, Banca, per cwt.........06 414 0.. 0 0 0) 413 0,000 
Straits, fine—cash .......... 410 0.. 411 0) 470.. 000 
Prompt 3months ........ 412 0.. 413 0) 490. 000 
English bDIOCKS ......+eeeee0 5 1 0.. & 2 0] 415 0.. 417 0 
Bars .cccccce 5 20... 5 8 0} 416 0.. 418 0 
Refined, in bloc 540.. 55 0) 600. 520 
TINPLATES, per bx of 225 sheets 
IC coke.... oe | 026 0.. 028 6G) 022 0..0 26 0 
IX ditto.... 0 32 «0.. 034 0} 028 0..0 32 0 
IC charcoal ° 032 0.. 633 6) 028 6..0 29 6 
1X ditto.... . 038 0.. 639 0} O3t 6.0 45 6 
PRICES CURRENT OF TIMBER. 
1866. 1865. || 1866. | 1865, 
Perlood— £ s.£ 8. |/£ 8 £ 8. Perload—£# s24s,f£83 £& 
Teak..........+++.t1 10 12 10 | 12 10 13 10 || Yel. pine, per reduced C. | 
Quebee, red pi 3 5 415| 31° 415 || Canada, Ist quality 17 0 1910) 17 018 0 
yellow pin e 15 310) 310 4 2nd do... 121014 0) 11 0123 0 
St. John’sN.B,yel. © 0 © 0] © © © ©|| Archangel, yellow. 12 0 13 10| 18 10 1410 
Quebec, oak, white. 415 5 5| 610 7 O|| St. Petersburg yel.. 10 10 12 0| 111013 0 
birch...... 4 5 415/ 310 410]) Finland......... 8 010 0| 8 000 
Memel............0 0 0 0] 0 0 © O|| Memel .......... © 0 0 010 015 O 
elm ......310 5 ©| 310 5 0|| Gotehnburg, yel... 91011 0) 10 O11 0 
Dantzic, oak ......310 6 ©| 310 6 5 white 8 0 9 0} 9 0 910 
fir... 2 5 310] 215 310]! Geffe, yellow...... 10 011 0| 10101119 
Memel, fir 3 0 310| 315 4 0||Soderhamn ...... 91011 0| 9W & 
Riga ...... -» 3 5 310) 310 3 15 || Christiania,perC. 
Swedish ..........2 0 210] 210 215]! 12ft.by3 by 9$ 18 093 0/18 023 0 
Monnens 3°33 | & p $10| nek end 
7d pine0 0001000 0 ay a 016 16 OM 16 
Lathwood,Dantz.fm. 510 610] 710 8 10 || Staves, per standard M. 
St. Peter’s7 0 & 0| 810 9 10 |! Quebec, pipe...... 0 OF5 (| 60 0 650 
Deals. per C., 12ft. by 3 by Sin. | puncheon 20 025 (|18 0 WO 
Quebec, whtspruce 13 lu 19 0/151018 0|| Baltic crown p 
StJobn.wht.spruce 12 10 1410 }13 1015 0||  pipe........ } 170 0 180 0/289 © 9400 














ANOTHER COLLIERY EXPLOSION.—On Tuesday last, an explosion 
of fire-damp took place in the High Brooke Colliery, between 
Wigan and Ashton, by which thirty men and boys were killed. 
Nothing is as yet known as to the cause of the explosion. 

THE BELGIAN CoaL TRADE.--(From our Correspondent). —This 
trade continues very active. There is still a want of plant on 
the railways, and orders are met with difficulty. Notwithstanding 
the great increase in the production of indi coal in France, 
and very considerable imports from England, the supplies available 
for French consumers appear to be inadequate. 

TRON MANUFACTURE.— We have much pleasure in informing our 
readers that the boasted performance of the Pittsburg iron-worker 
who produced a sheet of iron so thin that a thousand layers were 
compressed into the thickness of an inch, has been far more than 
outdone by British mechanical skill. Sheets requiring from 2,000 
to 4,000 layers to make an inch were successfully produced in 
different works in England and Wales, and at length the manager 
of Messrs. Hellan and Co., of the Appe Forest Works, near Swan- 
sea, manufactured one so thin that at least 4,800 layers go to the 
inch. Friend Jonathan is thus beaten at hisown game. From 
small things we may form conclusions respecting larger ones, and 
we confess to much gratification at finding the American feat so 
completely and repeatedly eclipsed. But we must not boast till 
we are out of the wood. ankee honour is at stake, and no doubt 
will try again. Perhaps the next thing we shall hear of will be an 
American iron sheet ee ages | no thickness at all, and no com- 
putable number of which would make a thickness that could be 

elt.—Railway and Mining Almanack. 

THE First O11 Sprinc.—When Mr. Young’s experiments were 
the subject of much attention and curiosity in the neighbourhood 
of Bathgate, the “oldest inhabitant ” was t d to tell his 
neighbours how that in his younger days he knew a poor hermit 
who held possession of an unctuous spring which bubbled up from 
the earth in a lonely district a few miles west of Edinburgh. 
This was the source from which the p —by squatter’s right, 
we suppose—derived his living, not by selling lubricating grease by 
the ton to railway companies, or refined oil by the barrel to 
merchants and shippers, but by dispensing soak phials of the 
liquid from the store which generous Nature had given to him. 
It is said that cottagers often travelled many miles, doctor’s bottle 
in hand, to purchase at this spring a few pennyworths of oil. 
And to what use do our readers suppose the pilgrims applied it? 
To the same purpose for which the Seneca Indians in former ages 
collected the natural oil from the Alleghany river, by spreading 
their blankets w its surface—to be applied as a cure for 
rheumatic, pedi and kindred affections, and as a lotien for 
sprains and —- Perhaps there are some among our many 
readers in Scotland who can throw a further light upon this oil 











spring, which must have flowed many years before Dr. Lyon Play- 
fair discovered the short-lived spring in the Derbyshire coal mine. 
—Oil Trade Review, 
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‘RECENT NOVELTIES IN MARINE 
ENGINEERING. 


In a very rapid rate with the increase of bulk in ~ 
ssiathaninal does the risk increase in departing from the 
ordinary beaten track. That marine engine pre, Boe should 
not be very violent innovators, and that they should think 
twice before trying novelties, with the risk of so much direct 
and indirect loss, is indeed very excusable. Any intended 
innovation in this branch of ineering is therefore 
generally subjected to much discussion ; and thus it is that 
the values,of surface condensation, of superheating, of com- 
pound — have been for several years so many watch- 
words of lively controversies. If anyone could give us a 
compendious and impartial account of recent roo 
with these things, it ought to be a Board Trade 
engineer surveyor at one of our large ports. Called 
upon every day to make practical inspections of the 
engines, boilers, and hulls of the passenger vessels 
leaving the port, a man of any intelligence cannot help 
accumulating a vast array of actual facts, upon which he 
can generalise in proportion to the amount of generalising 
power that is in him. Obliged to give a six months’ 
certificate of safety to each boiler of every nger ves- 
sel, his responsibility is not small, though it is not of that 
pecuniary kind which often prevents the publication of 
opinions. One of the engineer surveyors of longest date 
is Mr. R. Murray, the writer of a well-known little treatise 
on the marine engine. A paper read by him on some 
recent experiences In marine engineering at the last session 
of the Institution of Naval Architects will doubtless be 
published in the next volume of the Proceedings of that 
Institution ; but we cannot forbear to note down at once 
some of its statements. 

In his observations about the practical results of surface 
condensation, Mr. Murray puts into shape the common 
belief, current for some time, that the bright anticipations 
with regard to it “have not been realised in practice.” 
Though the condenser itself, as a condenser, “is tolerably 
“perfect, the boilers are very troublesome, and threaten to 
“be very short-lived.” In repeatedly circulating through 
the boilers and engines, the water “contracts impurities 
“from both to such an extent” as to cause the boiler to 
prime violently, while the surfaces of the condenser-tubes, 
in contact with the steam, become “coated with a black, 
“viscid substance, which impairs the condensation.” These 
impurities seem to consist of “ oxide of iron, minute fibres 
“of hemp packings, tallow, and metallic particles derived 
“from the wear of cylinders, metallic packings, and 
“brasses.” But the worst of itis, that the boiler is rapidly 
corroded—apparently by the action of the soft water—and 
in a most capricious manner. It is infact “pitted” in cer- 
tain places to a depth varying from a mere trifle to the full 
“thickness of the plates or tubes, and that, in some instances, 
“after being in use less than a year.” The interior surface 
of the boiler is found to be “coated with a strong mud of 
“a reddish-brown colour,” apparently consisting of iron rust 
mixed with the grease carried over with the steam from 
the engine surfaces. “Certain plates seem to be attacked 
“vigorously, while others in theirimmediate neighbourhood 
“remain untouched.” All this is neither more nor less than 
the pitting—properly so-called—to be met with in all 
wrought iron boilers, a material which, as has been shown 
long ago, consists of two or more compounds, perhaps differ- 
ing both chemically and physically, but coherent and inter- 
laced, of which some are electro-negative to the others. In 
the presence of such an exciting liquid as water which has 
been used over and over again, in contact with an 
extensive surface of metal and with impurities of 
various kinds, the “electro-positive portions of the 
“plate are removed to a greater or less depth.” 
It has been pointed out that “it is not improbable that 
“some hydrochloric acid is present in the steam of marine 
“ boilers ””—at any rate those without surface condensers— 
and thus evaporating a solution of chloride of magnesium, 
which, says Farraday, “is, of all the salts contained in 

’ “ sea-water, that which acts most powerfully on the plates.” 
Locomotive boilers made of steel plates have been found 
to be free from pitting, and it is not improbable that the 
corrosion of marine boilers of steel plate would be found 
more equally diffused. Mr. Murray cites the usual theories 
of a galvanic action produced by the brass tubes of the 
condensers, and of a suppositious acid liberated from 
the wy fesse from the working surfaces. But loco- 
motive boilers with iron tubes are often found to be more 
corroded than those with brass ones; and the mere pre- 
sence of one acid would only account for equable corrosion. 
Be all this as it may, it has been found nec to work 
the boilers of surface condensing engines “with super- 
“ salted water, containing at least 2, of its own weight of 
“ saline impurities, ordinary sea-water containing ;';.” Mr. 
Murray cites a rather amusing “case of one steamship 
“company at Southampton, noted for conducting its affairs 


“on very economical principles.” It ap that “the 
“ engineers received a percentage upon the coals saved be- 
“ yond a certain fixed quantity.” They accordingly worked 


“ the boilers without a protecting scale, saved coals cer- 
tainly, but destroyed the boilers.” Mr. Murray in fact con- 
cludes that the use of surface-condensers effects little or no 
saving. They “add about £6 per nominal horse-power to 
“the original cost of the engines,” are heavy and complicated, 
and require more cleaning and attention than ordinary jet 
condensers. The boilers used with surface condensers * are 
“at present a source of great and constant anxiety ;” “they 
“cost a good deal for repairs, and will probably be very 
“ short-lived.” And it is just the boiler- irs of marine 
engines which make the greatest holes in the profits of 
the shipowner. Still, to counterbalance all those disad- 
vantages, “ there is a saving of probably 8 or 10 per cent. 
“of fuel,” and also a saving “of about one-half or two- 
“thirds” of the expense of cleaning boilers on the old 
system. That there is a saving of fuel due to the absence 
of seale—a saving of which the engineers of the com- 
mercial company referred to soon became aware—is an 
interesting fact in a scientific sense. It greatly strengthens 
the supposition that thin boiler plates conduct more heat 
to the water than thick plates—a supposition, however, 
which militates against the popularly received theories of 


5 





the mode in which the heat is conducted from the in- 
candescent fuel to the water on the other side. Mr. 
Murray appears to think that the complement of the sur- 
face condenser would be the discovery of some means “ for 
“ enabling us to circulate the soft water in the boiler with- 
“ out injury,” such as some kind of preservative coating 
for the plates. 

The observations on combined — engines for 
marine purposes—from which so much was ex 


extremely cma and even piquant. After watching 
the performances of six large vessels, ing te the 
Peninsular and Oriental Company, and fi with this 
kind of engine, during a period of four years, he finds 
that their additional a with the necessarily 
attendant liability to down, does not really bring 
with it any economy of fuel. Says Mr. Murray:— 

“These vessels—I allude to the Poonah, i, &c.—use steam 
of 25 lb. initial pressure ied about six in the two 
cylinders, the consumption of coal being about 3 lb. per indicated 
horse-power hour. Now, there are sev steamers 
to the Cape ail Company which consume only from 2# Ib. to 31b. 
per indi horse-power per hour, and they use steam at 201b. 
pressure, expand five times in a single cylinder, and, I may add, 
never break down. Like the Peninsular and Oriental vessels, they 
are propelled by screws, use surface co’ and superheat the 
steam. I have carefully examined the indicator diagrams of these 
ine an engines in the Saxon and Roman, and can affirm 
positively that the Saxon’s consumption is not more on > 
per indicated horse-power, the Roman’s being nearly 3 Ib. of 
these vessels has made five double voyages to the Cape and back 
(a distance of 12,500 miles) without accident of any kind, the 
wiatan rage spect o ight ass Hie Sagem i ahi of 
with an ave’ of 0 e on is a 
tons and 220-horse power ; and the Roman, L500 tens ond tebhowoe 
Scthes angel -squntion ip tae nie eogenn emp 

a rate of expansion in 

ae Se 
wo 1 more when 8 0 

iS oak Ge om cain, tien Oo aie anal small 
cylinders in the Mooltan gave way on the vo the engine was 
worked by passing the steam at once into the —. where 
it was expanded in the usual way, as in a single-cylinder engine. 
When the consumption of fuel came to be reckoned, this to 
be the most economical v that the vessel had made, her speed 
being also undiminished |! This untoward result was looked upon 
at the time as rather a good joke against one of our most talented 
marine engineers. Althi probably accidental in a great measure 
it still showed very plainly that there could be no great saving in 
the double-cylinder principle.” 

With res to superheating, it is “desirable for all 
“ vessels which make long voyages, and which ex in 
“the cylinders to any extent.” The surface of that end 
of the cylinders in communication with the condenser 
cannot so easily get cooled down, and act as a condensi 
surface for the fresh steam. But with a smaller class o 
vessels, making short trips, and in which the engines are 
not required to be worked so expansively, superheating is 
scarcely “worth the fitting.” At Southampton the super- 
heating apparatus has been removed from several vessels 
of the Sind and “in any case it isfound better to limit the 
“heat of the steam at the superheater to 300 deg., or 
“ 320 deg. at the utmost, a higher temperature being detri- 
“ mental to the engines.” 

Some practical remarks, in like manner the result of 
wide observation, are made on the “ question of screw 
“ versus paddle.” The Royal (West India) Mail Company 
have not long ago recognised the difficulty of a decision by 
ordering two large steamships on each principle. The 
Peninsular and Oriental Company have had several 
of their new boats propelled by the paddle ; and “it 
“is well-known that the paddle steamers of the Penin- 
“sular and Oriental Company are much more popular 
“than the screws, and that Indian passengers will 
“ sometimes wait months for the chance ef a passage by 
“one of them.” The result of his own observations is 
the opinion “ that for a first-class mail steamer ing the 
“ Atlantic or the Bay of Biscay, the screw does not afford 
“ the same regularity of transit as the paddle does, nor does 
“ it make so comfortable a passenger shi The tendency 
to roll is objected to in screw ships, an a “ have a 
“ great ying effect on the ship.” Mr. Murray says that 
the engineers of our modern screw steamers, “‘ combining 
“ all the latest improvements,” “ under the endless 
“ variety of work now thrown upon them, and —— the 
“good old times when surface condensers, superheaters, 
. Callie apparatus, centrifugal pumps, auxiliary boilers, 
“ and steam winches were unknown. ” 

Without agreeing with Mr. Murray in his explanation 
of the fracture of screw shafts, it is yet noticeable that he 
repeats the general belief that such work gets gradually 
deteriorated by use. Shafts forged with solid cranks have 
been found peculiarly liable to give way, and “ recently, 
“in a few cases, in place of cranking the intermediate 
“ shaft in the usual way for working the air-pumps, the 
“ shaft has been made straight, and air-pumps worked 
“by large eccentrics.” He says that only one case of the 
failure of a steel shaft has come under his notice. 








LEGISLATION IN TECHNICAL Marrers. — We understand that 
Mr. Thomas Gray, H.M.C.S., who, with Mr. Galloway, framed 
the report on the chain-testing machines of the country which 
caused such excitement the year before last, intends to read a 
paper at the Society of Arts, on Wednesday, the 21st inst. 
entitled “Merchant Ships, their Build and Equipment.” It will 
contain certain examples of modern legislation, with remarks 
thereon. From the official position of the author, it is looked 
forward to with much interest. 

THE ATLANTIC CABLE.—The new Atlantic cable, now in course 
of construction by the Telegraph Construction and Mai 
Company, has the ten sheathing wires galvanised instead of plain. 
With this exception it is of same make in every respect as 
that laid last Individual wires are weakened pn Bes 
galvanising, but in the case of the cable it is said that addi 
strength is given—that the wires, instead of snapping, yield till the 
strain bears also upon the surrounding hemp, so that, in fact, the 
breaking strain of the cable is increased to nine tons. 

Coal In France.—In consequence of the greater number of the 
manufacturers in the North of France ee Se 
curing a sufficient quantity of coal, the department of Ponts 
et Chaussées has given assistance in accelerating the speed of boats 
on navi rivers. For this purpose they have made 
ments for having the sluice eae Se hour of the or 
night. Preparations have li aie tak, in case of 
setting in, proper machinery for breaking the ice be at hand, 
80 = the canals inay be kept clear and the navigation not inter- 
rupted. 





PAPERS ON PUDDLING. 


Ist. Finery cinder. — 
2nd. Cinder from heating furnace with sand bottom. 
8rd. Bulldog or calcined cinder. 


5th. from finishing rolls. 

6th. Cinder from ball furnace with cinder bottom. 

7th. Cinders from charcoal process: first, that run out; second, 
“ small.” 

The less refractory the less useful a slag is, because the more 
fusible the less cohesion it possesses ; and when such is alloyed 
with finished iron it interferes with its forgable, weldable, and 
other properties. 

It is the opinion of eminent engineers that the cohesion of 
iron depends in a great measure upon its alloyed cinder, and if 
this principle be admissible—and we think it can be demo 
by experiment—then it is of the utmost importance that the best 
cinder be employed in puddling, because there is no ibility of 
cinder becoming alloyed with iron in any process bend to 
puddling. The writer will not labour to prove from authors uy 
this subject that is fusible in the ratio of the silica it con’ ; 
this is admitted is exemplified in the finery and flue cinders 
mentioned above. Their other constituents, as iron, oxygen, &., 
are nearly the same as in other kinds, but the excess of silica 
prevents their application to puddling. 

The third kind is bulldog; this is used as fettling, but in 
reference to its adaptation for this purpose there are various 
opinions; some contend that “ it is the best thing that was ever 
introduced, it being so suitable to the iron,” while others condemn 
it. No doubt there would be unanimity of opinion as to its merits 
if, at the whole of those places where it is used, the iron puddled 
and the method of puddling were the same ; but as this is not the 
case there must be a difference, because the nature of the top 
cinder differs as much as a best and common quality of iron 
differ on the method of puddling them. It may be suitable at 
places where fettling can be ily dispensed with altogether, or 
resorted to only once a week, but at other places where iron of a 
scouring nature is worked, the very best kind of bulldog is 
unsuitable. Pre 

The utility of this or oy om material for fetling is in 
proportion to its resistance to heat and the corroding action of the 
charge coming in contact with it, therefore the adaptation of bull- 
dog for this purpose may be perceived by its composition. Dr. 
Percy informs us that “the iofusibility of bulldog entirely 
depends on the peroxidation of the iron,” or simply this, that 
the more oxygen it contains the more infusible it will be. The 
author thinks, with the greatest respect to such an authority, that 
it will be seen that the reverse is the case. Two of the com- 
ponents, he tells us, are 

Sesquioxide (or peroxide) ofiron . . « « « 72°60 
ss a es de ee Sakis. oon ee 
And according to Dr. Percy and others these two substances 
are not in combination, which accounts for the feeble resist- 
ance bulldog offers to heat and the action of the eharge. Now, in 
working, before the iron is on the boil, it is splashed among the 
bulldog fetling which is fused into it, and causes the peroxide of 
iron to give an excess of YY to the charge, whereby carbonic 
acid will be formed which make the loss of iron excessive, 
and the silica will be set free, and this will excite a scouring 

action, so that the furnace will require to be fettled every heat. 

Puddled cinder is used ney © supply oxygen to the earbon, 
and partly to form a bath, in whieh the iron in a very fine state 
of division is suspended, and triturated till it is cleansed from 
its impurities; and this remark will apply to those kinds that 
follow, for though charcoal and ball-furnace cinder are employed 
for fettling, we speak of them as being used for this purpose. 
Puddled cinder differs in composition at almost every work, 
ing as the iron, temperature, and skill of the 

net coarse 5 mn ae rejudieial te iron 
also that it is i b ents very prej ; 
Letter than the Fest three, it takes 


Scale is generally used to cover snd povtesh the Selling, Oy 
it contains 


whichit is very suitable ; it is refractory to because it cont 
the largest amount of iron, but the least of silica, being in a 
finely divided state, and composed chiefly of iron and oxygen. It 
is very useful in the process, but its supply at most works is 
limited. 


Ball-furnace cinder from a cinder bottom is acknowledged to 
be the best material to be obtained for fettling, because of the 
resistance it offers both to heat and the ing action of the fluid 
eharge. It differs from that of the sand bottom in this respect : the 
oxide or cinder formed by heating of the iron has to pass through 
the sand and make its exit at the flue; in this way it dissolves a 
portion of it and takes up the silica, and forms a v fusible 
slag ; but in this case the cinder formed is retained on cinder 
bottom, and is tapped directly into a box, consequently, if no 
deleterious matters, as clay and sand, are used, it will be free 
from silica and other substances which cause slag to melt at a 
low temperature. oii uitiias. 

The quality will vary according to the purity q o 
the iron forif in shingling or equeesing the whole of the re- 
dundant cinder is not compressed out, it cannot be much better 
than puddled slag, and this is the reason why it is never so good 
from iron from the squeeger as the hammer ; the better and 
the iron the better the cinder, hence charcoal iron 
best. As this kind is so strong, and resists such a high tempera- 
ture that it will not readily melt even in the fluid iron, it should 

by some contrivance to as fine a state as convenient 


puddling. af 
Charcoal cinder which is ran out of the fire should be utilised 
in puddling. For reasons that may be readily supposed, that 
from a finery working crude pig is not so good as from @ refinery 
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working fined metal; this kind of cinder is improperly used for 
repairing the sides of the puddling furnace, for which it is not 
suitable because of its light and porous nature. 

The other kind from the charcoal process is “ small,” which falls 
from the lump in stamping, and almost every particle, even the 
finest dust, is magnetic. As ball-furnace and charcoal cinders for 
puddling are not so generally appreciated as they ought to be, the 
writer makes a few remarks upon their utility for this purpose, 
which remarks, no doubt, will be questioned and assailed; 
nevertheless he is prepared with corroborative evidence to 
show that they are correct. The cinder bottom ball furnace is 
not so extensively employed as it ought to be, though it can be 
successfully for heating most kinds of work except for 
finished iron. The advantages secured by using this furnace 
would be—first, less expense in its maintenance, as it would 
require less bricks and clay, and the sand for repairing the bottom 
would be dispensed with. Second, it would produce a cinder for 
puddling purposes, which would enhance the value of the iron 
considerably, besides obviating the manufacture or buying of 
fettling. 

There may be a few instances where this furnace is inapplicable, 
out there are many where its introduction would be attended by 
the best results—for instance, it can be advantageously employed 
to supersede the antique and destructive process of the hollow 
fire in making tin bars. 

This will raise the ire of those who are so prejudiced in favour 
of the old plan, that they say there is nothing like it; but as 
experience is the test of truth, the writer affirms that with the 
same amount of heating a better bar can be made by working with 


_ the cinder bottom ball furnace than by the hollow fire, and if he 


were to say at how much less cost very few would believe him. 
This remark applies more particularly to charcoal than puddled 
iron, therefore the cinder will be the better. The cost of fettling 
is a serious item in puddling; true, it is less at some works than 
others, but this is a fact, viz., that the best kind of hematite for 
this purpose, delivered at some works, is “upwards of 30s. per 
ton, and that it takes nearly a ton of red mine to the ton of 
iron,” and this at places where a ton per month need not be 
bought. 

This statement may appear startling, but it is true, and is 
caused by erroneously constructed furnaces. At some works the 
side plates are an inch or an inch and a half below the fore plate ; at 
others they are only level, and it is well known that when the 
iron boils it rises up into the brickwork all round in such fur- 
naces, and that bricks, clay, or red mine offer but little resistance 
to its corrosion. This certainly indicates the importance of im- 
provement both in furnace building and all kinds of fettling. 

The “small” which falls from the charcoal lump when being 
stamped is the best material in puddling ; it is iron in a granular 
state, and as it is charcoal iron it must be better than common 
puddled. Very little of foreign matter is associated with it, as it is 
magnetic. It improves the quality, increases the yield, and exerts 
such an influence on the sides and bottom that they require very 
little repairing, and it can be demonstrated that lecwt. 2qr. 
properly worked into three heats of iron is worth more in this 
way than what is realised per ton by selling it for the blast 
furnace. 

Now this material is either sold, thrown aside in the works, 
down the tip, or used to mend the road with, and this is done 
even at places where it takes more than “1 ton 8 cwt. to the ton 
of bars.” 

The objection to its employment in puddling, is that it makes 
the iron dirty. ‘The master puddler says they cannot get heat 
enough to work it.” Such an objection is futile; it has been 
raised by puddlers, who, having given up their prejudices and 
become initiated into the method of working it, have made 
cleaner and better iron than ever they did without it. The fol- 
lowing is an instance of this. 

While at the Oakfield Works, near Newport, the writer worked 
1 ewt. of “small” into a charge of 4 cwt. of iron, which was made into 


tin bars. Hewas twitted that the iron would be red-short. Hethere- | 


fore had two sections of a bar turned at a red heat, one in the 
direction of the fibre and the otlier across ; both were hammered as 
close as possible, but not a crack or flaw appeared. He then had 
the ends that were turned polished, and though there was so 
much of the material said to make iron dirty in the charge, yet 
there was not a “gray” or speck of dirt to be seen, even by 
the aid of a magnifier. These samples are now in the offices of 
a Hill and Butt, who have kindly allowed him to refer to 
them. 

From the remarks that have been made on the theory of 
puddling, as taught in our literature upon iron metallurgy, it 
must be obvious that it has not, nor cannot have, any value 
when applied in practice; and as it is not feasible, the endea- 
vour to apply it in practice entails a sacrifice of labour to 
the puddler and profit to his employer. But is there no 
remedy for such existing evils? Cannot a puddling furnace 
be constructed and managed so as to raise sufficient heat, 
and be maintained at less cost? Can no intelligence be de- 
veloped by which iron, uniform in strength and structure, can 
be produced? Are there no chemical principles and laws to 
which the process is subject, and whieh, if understood and ener- 
getically applied, would produce definite, constant, and satis- 
factory results? The author answers in the affirmative; and the 
object of these few remarks is to point out those means which exten- 
sive reading, diligent study, and long experience, have shown to 
be correct—to throw some faint light, if it be only a glimmer, 
on a subject that is so dark and has been so long neglected. The 
subject will be considered in the following order: the furnace, 
the iron, the slag, and the mode of manipulation. 

The Furnace.—The writer is aware that he is entering upon a 
subject on which there is a diversity of opinion, not that the art of 
furnace building is intricate, butsimple, as those who wish may prove 
by ascertaining personally how the highest yield can be realised at 
the least cost per ton in fuel, castings, bricks, clay, and fettling, 
when it will become manifest that the proper construction of the 
ee furnace is subject to a very few simple but unvarying 
rules, 

Among those who differ on this point are puddlers themselves. 
One must have a short neck that his furnace may work fast; 
another must have a long neck that it may work moderately 
slow. Now, hitherto there has been no way by which to decide 
which is right, because no uniform system is adopted, no definite 
size and form given by any recognised authority whose practical 
knowledge and experience entitle him to credit. 

All intelligent puddlers agree that the heat of a moderately 
slow furnace is more mild and safe than that which works fast 
and “rush;” hence there is not so much wasteful oxidation, and 
the writer has long advocated theimportance of consulting practical 
intelligent men on this point; but the caprice of every puddler 
should not be attended to unless he can show that his way is for 
the advantage of the iron, and not to enable him to finish his 
turn so long before other men. 

Two things should be kept in view in furnace building— 
utility and economy, and generally the more useful the less ex- 
pensive a furnace is; and if in securing these two objects the 
interests of the puddler should be infringed, his employer would 








be in a position to indemnify him for such infringement. As itis ! 
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economical plan of furnace, the writer not enlarge on this 
subject here more than is consistent. Allusion has been made 
to the havoc made in fettling and brickwork, arising from the side 
ary being below and level with the fore plate; they should 
at the least an inch above it, which circumstance would greatly 
reduce the cost; also the inside casting at many works contains 
too much iron, which is rather a loss than otherwise. To erect 
a useful and economical furnace three conditions must be com- 
plied with: it must be of proper dimensions; its several 
must be in centre with and proportioned one to the other. More 
depends on the furnace being of proper size than most puddlers 
are aware davai coun Gale on. If the neck, or bed, or 
both, be out of line, the flame cannot be transmitted so as to 
equally heat and secure the iron from oxidation by scaling or 
cutting; the other condition requires a little more attention. 

The area of grate room for a puddling furnace is 3ft. 4in. 
X 3ft. 4in.; this is large enough even for working small coal. 
The bearers of the grate bars should be set level with the bottom 
of the frame for bottom plates. It is an advantage to have the 
means of raising up the fire, especially where binding coal is 
used. For this purpose three small holes, about 2in. x 2in., may 
be made in the usual place. If this be attended to it will be 
rare for the fire to fall below them, so that all air entering the 
grate will have to pass through the fuel. Accepting, then, this 
size of grate as sufficient, the question is, what area of draught 
will it require? To this it is replied, that a space of 15in. x 15in. 
will suffice, and here, as much as in any other point, we come 
in contact with the system of furnace building as generally 
adopted ; for, in addition to those evils in the construction of the 
grate which allow so much free oxygen to pass through it, there is 
so large a space for draught that, if possible, the evil is made ten 
times worse, for if the draught be disproportioned to the grate 
the heat escapes into the flue, and the air without doing its work, 
in the furnace; and it is often seen that the temperature is 
higher in the flue than in the furnace. Moreover, a greater 
amount of fuel is consumed; and should these errors exist in a 
furnace working into a boiler, and this excess of fuel be not sup- 
plied, the facilities thus afforded will allow cold air to enter, and 
many places could be pointed out where the works have to stop 
several times in a turn for want of steam arising from this cause, 
which entails a serious loss of property, while fuel and heat are 
dissipated. Many furnaces are met with havinga larger space in the ! 
neck than in the flue beyond it; this is inconsistent, and should | 
be reversed, and many are working with draughts having an aper- 
ture from 300in. to 450in., whereas 225in. are sufficient. 

Another evil may exist in the furnace besides having too much 
draught, viz., the principle adopted in its construction; it is 
level instead of being inclined, and here the author's furnace differs 
from others, especially some patent furnaces now coming into use. 
The puddling ought to be, as it is called, areverberating furnace, but 
we submit that it cannot be so if the draught be level, because it 
is one of the laws of flame and smoke to ascend; and it is no 
matter how high the roof or crown of it may be, it will travel 
close to it ; and if no contrivance be adopted to cause it to be thrown 
upon the charge it will not reverberate from its own gravity. 
True, if the amount of draught be small the flame will not escape 
so rapidly, but the friction of it, as it impinges the sides of the 
neck, will soon wear it too large. 

All air entering in any part should be decomposed, and, 
according as this can be effected, fuel and iron will be econo- 
mised; but there is another circumstance, apparently trivial, 
which prevents this from being accomplished: it is having too 
large a door or stopper hole; it varies at different works from 
30in. up to 42in., which, it will be seen, admits a large amount of 
air, and the results of these existing evils invariably is to cause 
the action or curl of the flame to work on the bridge side of the 
door hole, leaving the flue part unequally heated, and the iron 
exposed to the oxidising influence of the air as it rushes in. The 
incline system is to construct the neck or throat so that it may 
form an angle of 45 deg. more or less. The flame, as it rushes 
along the top to the stack or boiler, comes in contact with the in- 
clined covering of the neck, and partly by this inclination, and 
partly by the draught being proportioned to the grate, its progress 
is retarded, and made to reverberate so as “to secure a slight 
pressure inside the furnace,” to cause the flame to act on the flue 
side, so that the air as it enters combines with the unconsumed 
particles in the flame and smoke, converts them into heat, and 
protects the iron from oxidation. 

A fact or two in corroboration of this : The writer had to take to 
some furnaces of this description, which did not work satisfactorily. 
He was told it was useless to try to alter them, as “the stack was too 
low, and the coal too weak ;” but he was convinced that coal that 
gave out such a volume of black smoke was not too weak, and that 
they could be made to work without interfering with the stack. 
He therefore simply altered the form of the neck, and reduced the 
draught by 150in., when they worked satisfactorily in every 
respect 

Another insignificant and trivial thing in itself which he did 
was to reduce the size of the stopper hole from 6in. X 5in. or 30in. 
to 4hin. X 3in. or 134in., which had the good effect of preventing 
oxidation and increasing the yield by 2 qrs. in the ton; besides, 
the puddlers’ face was not burned so much. 

Experience teaches that the law which can be successfully 
applied to furnace building in one country will apply in any other. 
This system of furnace building proposed by the author will 
be explained and illustrated in the succeeding paper. 





THE Italian Government is about to establish a meteorological 
service on the coasts of Italy, with the object of announcing 
the approach of tempests. Scientific instruments have been dis- 
tributed for that purpose to all the stations on different parts of 
the sea-board. 

THE BELLEROPHON.—The date for the departure of the iron clad 
frigate Bellerophon, 14, 4,270 tons, 1,000-horse power, Capt. E. 
Tatham, which was to have been undocked at Chatham to-morrow, 
has been altered, subsequent orders from the Admiralty directing 
that she be detained in dock until the next springs, to admit of a 
large amount of work remaining to be finished on board being 
completed. She will accordingly remain in dock until the 16th, or 
probably the 17th proximo, when she will at once proceed to Ports- 
mouth, where she will make her speed trials with an ordinary two- 
bladed Griffith’s screw, which has been substituted for the four- 
bladed propeller she previously had. Her decks are now crowded 
with mechanics and labourers, and the utmost exertions are being 
used by all on board to have her as far advanced as possible before 
undocking. Her upper steel masts and steel yards are fixed, and 
her standing rigging, as well as most of her running gear, has been 
setup. She bent courses yesterday. On her main deck, forward 
and aft, the fitting for the officers and crew are getting well forward, 
the poe y ess in which the nominal 300-pounder guns will 
be placed, being kept entirely free. The addition recently made 





to her bow gives her lines in that direction a much finer appearance, 
while the additional stem will have the further advantage of 
lessening the resistance of the water against her former receding 
stem, when the frigate was being driven at full speed. A fine 





bronzed Grecian shield surmounts the bow, and adds considerably 
to her formidable appearance forward. 


Geolagal Soisty, Me, John Heels prevented to the Bosiety 5 
i iety, Mr. is presen e a 
i of coal found between Mount Olympus and the Bay of 
Draniska, in the Gulf of Salonica. It lay in a regular series of 
three beds. Thecoal made about 20 per cent of ash. Similar beds 
were also found on the behind Samos. The specimen 
was found by Mr. Freer. The Pasha of Egypt was said to have a 
concession of this coal, and as railways were being made in the 
district, the presumptlon was, that if these beds produce plenty of 
coal, the coal tendo of Constantinople would suffer. 

Brean Down Harsovur. —The works now ing at Brean 
Down, on the Bristol Channel, will, when completed, command 
very important results. The docks and Government 
fortifications will make it possible for vessels of the largest size to 
ride in the Severn at all times of the tide; and it is calculated 
that the e to New York direct can be made from Brean 
Down without difficulty in seven days. The railway which is to 
connect the harbour with the railway system of the south and 
west of England will be commenced in the spring. The _ will 
be finished by the last day of 1867. Mr. Joseph Cubitt and 
Mr. May have just been appointed engineers to the great under- 


FOREIGN AND COLONIAL JoTtTINcs.—The French Minister of 
Agriculture and Commerce has just submitted to the Council of 
State a bill to regulate the trade in petroleum oil and other inflam- 
mable products, whether used for lighting, heating, or other pur- 
poses. All these substances will be divided into two classes. In 
the first will be placed those which emit which will take fire 
from a match at a temperature less than $5 Centigrade (95 Fah.), 
and in the second those which uire a higher temperature for 
ignition.—The French Transatlantic Company will commence in 
March to — several of their vessels in conveying emigrants 
and goods from Havre to New York. 

Hutt Docks.—Mr. Hawshaw thus reports of the progress of these 
works :—‘‘ At the date of . last report in January, 1865, I had to 
state that the enlargement of this dock and the formation of the new 
timber pond were practically completed, but that the extension of 
the old timber pond, for reasons I then stated, would require some 
time longer to finish. Since that time the embankment, which 
had to be constructed on the foreshore of the Humber to enlarge 
the old timber = has been completed, and the en timber 
pond has been brought into profitable use. The new railway creek 
and the extension of the Humber basin have also been sufficiently 
finished to be brought into use ; and provision having been made on 
the margin of the new basin and in the new creek for the railway 
companies, they have removed to the new Cc yeumer consequently, 
steps are now See taken for closing the old creek, and as soon as 
this is done, active p ings will be taken to construct the lock. 
A considerable portion of the dock excavation is already completed, 
and some progress made with the dock walling on the north 
and south sides. The river wharfing and embankment has 
also been considerably extended since my last report. The new 
outfall sewer for the town drai , necessary to a for future 
extensions of the dock, is also well advanced.” The gross revenue 
of the Hull docks in 1865 was £103,605, against £93,661 in 1864. 
The net revenue in 1865 was £27,671, against £22,504 in 1864. 
The net revenue thus increased in 1865 to the extent of £5,167. 

THE METROPOLITAN FIRE BRIGADE STEAM FirE ENGINES.—On 
Monday afternoon the members of the Metropolitan Board of 
Works, with Sir John Thwaites and Captain Shaw, inspected five 
of Merryweather and Son’s new steam fire-engines, four of these, 
two of which are of the small size with single cylinders, same as 
the first prize engine at the Cologne competition by these makers, 
and two with double cylinders same as their first prize engine at 
the Crystal Palace competition, and as supplied to the British and 
French Governments, were worked according to the wish of the 
members of the board, who expressed themselves highly satisfied 
with the experiment. The engine was a new one not quite 
complete, of a different construction to those hitherto in use, it 
has two fly wheels and long connecting rods. The high wind was 
both against throwing vertical jets and quick steaming, as the 
smoke was driven down the chimneys when the fires were first 
lighted. The average time of raising steam to a working pressure 
was about ten minutes, and jets of various sizes, from lin. upwards 
to 2in. diameter, were used. One of the engines tried has been 
built for Havana, and the largest one for the Royal Dockyard, 
Portsmouth, this engine was afterwards tested to a measured 
distance, and found to project 1jin. stream of water to a horizontal 
distance of 318ft., thoroughly wetting all over a telegraph post 
over 40ft. high and 280ft. distant m the nozzle. All the 
engines worked with steadiness and regularity, well maintaining 
their steam pressure. 

THE WELLINGTON MEeMORIAL.—The Wellington memorial at 
Stratfieldsaye may now shortly be a tobe completed. The 
basement and column, which are of Cornish granite, gray, and 
beautifully polished, arrived at the Reading station of the Great- 
Western Railway a few weeks ago. The basement, which is a 
huge block, and encased in wood, weighs upwards of 31 tons, and 
was brought up by a train from Cornwall, and transferred from 
the railway to a strong carriage supplied for the purpose by a 
London firm. To convey this mass of stone two traction engines 
were ¢€ from Messrs. Aveling and Porter, of Rochester, 
Kent. e of these arrived in Reading on Monday morning, and 
caused no small commotion among the people in the streets 
through which it ; the second engine was delayed several 
hours atjTaplow, it was stated, in consequence of some damage to 
one of the tubes. In the interim, at a somewhat late hour on 
Monday evening, it was thought desirable to make a start with 
the oneengine. Accordingly it was attached to the carriage upon 
which was the stone, and the road being on an incline, it pro- 
ceeded at a steady pace from the lower station to the Caversham- 
road, but the flatness of the surface at this point proved the load 
to be too heavy for the engine, and it came to a standstill. 
Another effort was made to go on; the engine strained, and 
actually reared up, so ponderous and heavy was the granite-block, 
when on the straight line of road. In the course of the night the 
second traction engine arrived, and about 8 o’clock on Tuesday 
morning a start was made. The soft state of the roads several 
times checked the progress of the train, but the longest delay 
occurred opposite the railway gates in Friar-street, where the 
wheels of the carriage had sunk several inches in the ground, and 
further progress for a time was impossible. Screw jacks and 
other implements were brought into requisition, and in about an 
hour another start was effected. The train went capitally along 
the upper part of Friar-street, and in the market-place one engine 
suffi A careful examination had been made of the various 
culverts and bridges over which the train would have to pass, and 
as the archway over the Holy-brook, which passes under some 
houses in High-street, was feared to bein too weak a condition to 
admit of such a pressure as the train, timbers were laid across so 
as to obviate injury to the arch. The arrangement proved highly 
successful. Some anxiety was felt with regard to High-bridge, 
though engineers exp’ their belief, from the nature of its con- 
struction, that it would bear any amount of weight. Then the 
ascent was conceived to be too great for a traction engine with 30 
tons’ load to get up. The train, as it went along, showed the great 
strain there was upon the engines, and so slow did the pace become 
that at a distance the s tors imagined it never could reach 
the top of the arch. owever, the crown of the bridge was 
reached, and the people gave a hearty cheer as the train descended 
the bridge into London-street. These were the main difficulties 
contemplated, but the journey to Stratfieldsaye was not accom- 
plished without experiencing checks from the wheels of the stone 
car sinking at places into the ground, Mr. Aveling, jun., took 
charge of the engines; Mr. Weightman, of the Great Western 
goods di ment, was in attendance; and Messrs. Freeman and 
Son, of Cornwall, from whose quarry the granite was supplied, 
Me also with the train, superintending the removal of its heavy 

wurden, 
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AUTOMATIC TELEGRAPHY.* 


AUTOMATIC telongty consists of methods of transmitting and 
receiving previo poe “me messages between distant places by 
means of self-acting ry in connection with electric circuits, 
and where wy ays carried out it is distinguished from common 
telegraphy by the great celerity with which messages can be sent 
and received, as well as by the great acc it ensures in the 
transmission and reception of intelligence. Indeed, the advan- 


tages it offers eo the writer of this paper so vast, 
that he has devo to it much thought, time, and labour. He 
was induced to do so from the following reasons, viz., that 


the action of the human hand, however expert, could never take a 
tithe of the advantage of the speed of electricity, and also that the 
use of numerous wires was very objectionable in consequence of 
the increased expense, but far more so from the great difficulty of 
obtaining good insulation among many wires of great lengths. At 
the time he first turned his attention to the subject of electric 
telegraphy several wires were used for each pair of instruments, 
and never less than three, in consequence of which he endeavoured 
to contrive methods for reducing the number of wires, and soon 
succeeded in producing instruments capable of working on a single 
circuit, and afterwards succeeded in working with a single wire, 
having discovered that the earth might he used with great advan- 
tage for one half of the telegraphic circuit. As this property of the 
earth is unquestionably a most extraordinary phenomenon, and 
still remains a paradox even to scientific men, and plays now a 
most important part in telegraphy throughout the ak. and as 
the discovery has been independently made by others as well as by 
the present writer, it will be well to give the ideas of scientific men 
respecting it: for instance, the writer on mathematical and 
physical science in the ‘* Encyclopedia Britannica,” eighth edition, 
vol. i., p. 985, observes, under the head of ‘* The Earth Circuit,” 
— ‘** There is one circumstanee connected with the electric telegraph 
deserving of peculiar notice, I mean the apparently infinite con- 
ducting power of the earth when made to act as the vehicle of the 
return current. Setting all theory aside, it is an unquestionable 
fact that if a telegraphic communication be made, suppose from 
London to Brighton, by means of a wire going thither passing 
through a galvanometer, and then returning, the force of the 
current shown by the galvanometer at Brighton will be almost 
exactly doubled; if, instead of the return wire, we establish a good 
communication between the end of the conducting wire and the 
mass of the earth at Brighton, the whole resistance of the return 
wire is at once dispensed with. This fact was more than suspected 
by the ingenious M. Steinheil, in 1838, but, from some cause or 
other, it obtained little publicity; nor does the author appear to 
have exerted himself to remove the reasonable prejudice with 
which so singular a paradox was naturally received. A most 
ingenious artist, Mr. Bain, established for himself the principle, 
and proclaimed its application somewhat later, and, in 1843, 
ee the first convincing experiments were made by M. 
fateucci, at Pisa.” 

in, Lardner observes that ‘‘of all the miracles of science 
surely this is the most marvellous. A stream of electric fluid has 
its source in the cellars of the Central Electric Telegraph Office, 
Lothbury, London; it flows under the streets of the great 
metropolis, and, passing on wires suspended over a zigzag series of 
railways, reaches Edinburgh, where it dips into the earth, and 
diffuses itself upon the buried plate. From that it takes flight 
hack through the crust of the earth and finds its own way back to 
the cellars at Lothbury.” 

Instead of burying plates of metal, it would be sufficient to 
connect the wires at each end with the gas or water-pipes, which, 
being conductors, would equally convey the fluid to the earth ; 
and, in this case, every telegraphic despatch which flies to Edin- 
burgh along the wires which border the railways would fly back, 
rushing to the gas pipes which illuminate Edinburgh, from them 
through the crust of the earth to the gas-pipes which illuminate 
London, and from them home to the batteries in the cellars at 
Lothbury. 

Although the automatic system has met with much opposition 
and neglect for a period of nearly twenty years, the writer thinks 
the time is fast approaching when the increasing requirements of 
the public will compel its general adoption; indeed, this necessity 
is partially shown by the number of telegraph inventors who have 
brought forward machines on the same principle during late years ; 
but itis more clearly shown by the huge double ranges of numerous 
wires we already see stretched in all directions over the country, 
causing a vast (first) outlay, and a continual unnecessary expense 
to keep in order; but, setting the matter of cost aside, let us look 
at the working effect. It is well known that in damp and foggy 
weather, however well insulated the wires may be, small portions 
of the electric fluid will escape, from wire to wire, at all the points 
of suspension, and often from one to all on the same line of posts, 
especially between the longer and shorter wires, causing qushadion 
among the instruments, and this confusion is greatly increased 
when many instruments are working at the same time. 

Again, when storms arise, numerous wires, especially when near 
each other, present so large and compact a surface to the gale, that 
they are far more liable to be broken or blown down than one or 
two would have been, especially when snow or ice cellects upon 
them. Should this take place to a considerable thickness, a heavy 
gale must exert an enormous force against them, so much so that 
the — or wires must give way (as has recently happened), very 
likely both. And when such a disaster takes place, what is the 
result? Why, it will take as many weeks as it would days were 
there only one or two wires to repair, causing an immense loss to 
the public, as well as to the companies theinselves, leaving the 
great cost of repairs out of the question. 

Yet notwithstanding these well-known facts, these double ranges 
of many wires are stretched within a few inches of each other for 
hundreds of miles amidst the humid air of this country. Among 
numerous wires the fluid has thousands of chances of escaping 
from one to all, or any of the others. These chances are invariably 
scized, and hence deranged action of the instruments, causing 
mistakes, repetitions, general confusion, and consequent delay, 
and every additional wire put up only adds to the difficulty. In 
consequence of the foregoing reasons, the chief object of every 
telegraphic engineer should have been to contrive instruments of 
the greatest possible celerity, for the purpose of doing as much 
work as possible with a single wire. With a view to that end the 
writer turned his attention to the subject of automatic telegraphy 
at an early date, and in 1843 patented an automatic copying tele- 
graph. Diagrams of these instruments are shown. They consist 
of two powerful pendulum clocks, and two smaller pieces of clock- 
work; these last are moved by weights, which consist of metal 
frames, in each of which is placed a plate, N, composed of con- 
ducting and non-conducting materials, in the following manner : — 
A frame is filled with short well insulated wires parallel to each 
other, and then filled in with sealing-wax, so that the whole forms 
a perfectly compact body; the two flat surfaces are then ground 
perfectly smooth, and are permanently fixed in the metal frame, at 
the back of the plate, in which may be placed either a composed 
form of printers’ types or any other surface which may be desired 
to be copied at a distant station, and chemically-prepared paper at 
the receiving station. Each of the pendulwns carries a metallic 
arm, the peints of which act as tracers on the surface. Now let us 
suppose one frame ‘filled with a previously composed form of 
printers’ types, and the other frame with chemically prepared 

per. The electric current will flow from the positive pole of the 
battery to the type, from thence through the small wire to the 
tracer, up the pendulum to the long telegraph wire, down the 
pendulum rod of the receiving instrument, through the tracer to 
the short wires, and from thence to the chemical paper, forming 
thereon a series of small dots, corresponding with the forms of the 
types at the transmitting station. The magnets to the left of the 
clock movements release the small clock-work so as to allow the 


* Read before the Socicty of Arts. 








frames to through a small at every vibration of the 
penutums the pendaluna regula each other at each vibration 


The writer believes that this was the first copying telegraph 
ever contrived, but as the plan required that all the instruments 
should go sinchronousl. together, or that several wires had to be 
used, either of which he soon saw would produce too many diffi- 
culties for practical use, it was proceeded with no further, and is 
only noticed here to show that the invention of that class of 
scientific toys, called copying telegraphs, is much older than many 


imagine. 

Having by the foregoi efforts gained much experience, 
although he had arrived at little satisfactory results in automatic 
telegraphy, he decided to Pp the in some simple 
telegraphic characters by mechanical means, and after much labour, 
and the trial of many methods, he was fortunate enough to hit 
upon the plan of composing the messages by means of punching 
groups of perforations in paper, in such manner that each group 
represented a letter, numeral, or other sign, which has turned out 
to be a most simple and efficient plan. At first the punches were 
operated by hand, without the aid of machinery, and the working 
was consequently rather slow, but the writer having subsequently 
contrived machinery for the purpose, they can be now worked 
with great rapidity. 

Of all the known effects produced by electricity, the chemical 
has been found by the writer best suited for automatic telegraphy, 
principally because it is quicker in its action than any other, 
oe nothing of ponderability to move, and consequently no 
inertia to overcome. 

Electro-magnetism, it is true, would answer to some extent, but 
in that case ponderable bodies had to be moved with great rapidity 
by the electro-magnetic force, and on long telegraph lines the force 
being small, all the mechanical actions produced by it must be of 
necessity very delicate, and require fine and delicate adjustments, 
which have to be often varied with the varying strength of the 
currents. Besides, delicate mechanical actions are always liable 
to get out of order; so that, after much thought, and numerous 
experiments with the magnetic as well as the chemical effects of 
electricity, the writer decided to use the latter only for his auto 
matic system, as the currents would have nothing to perform but 
decomposition at the point of the chemical pen, the machinery 
being worked by other power. 

In order to show how the chemical property of the current may 
be made to produce visible marks or signs, let us suppose a sheet 
of paper, wetted with an acidulated solution of ferro-prussiate of 
potash, and laid upon a plate of metal, and let the point of asteel 
or — style be applied to it so as to press it gently against the 
metallic plate. Let the style be now put in metallic connection 
with the wire which leads to the positive pole of a voltaic battery, 
and let the metallic plate upon which the paper is laid be put in 
connection with the wire which leads to the negative pole. The 
current will, therefore, flow from the style through the moistened 
paper to the metallic plate, and it will make a blue or brown spot 
thereon according as the style is of iron or copper. 

If the paper be moved under the style while the current flows, 
a continuous line will be traced upon the paper. If while the 
paper is thus moved the current is permitted to flow only during 
intervals of long or short duration, the paper will be marked with 
lines long or short, according to the intervals during which the 
current flows; there being no mark made during the suspension of 
the current. The long or short lines thus traced upon the paper 
will be separated one from another by spaces more or less wide, 
according to the lengths of the intervals of suspension of the 
current. It is evident that the same effects will be produced, 
whether the style be at rest and the paper moved under it, or the 
paper be at rest and the style moved over it. The paper may be 
moved under the style by various mechanical expedients. It may 
be in the form of a ribbon coiled upon a roller, and drawn under 
the style, which was one of the writer’s first plans, or it may be in 
the form of a common square sheet and wound upon a cylinder, to 
which could given a revolving motion, and at the same time 
receive a slow motion in the direction of its axis, so that the course 
of the style upon it would be that of the thread of a screw or 
helix; this was algo one of the plans the writer adopted in his 
earliest experiments, but the plan he has found most convenient 
in practice is to cut the paper into the form of circular discs of 
about 18in. or 20in. diameter, and after being chemically prepared, 
any required number are laid upon a metallic dise of equal size. 
To this disc is given a motion of revolution round its centre, in its 
own plane, by clockwork, or any other convenient power, while 
the style receives a slow motion directed from the centre of the 
disc towards its edge. In this case the style traces a spiral curve 
upon the paper, winding round it continually, and at the same 
— retiring constantly but slowly from its centre towards its 
edge. 





PUNCHING MACHINE. 


Fig. 1 represents a plan of so much of the punching machine as 
will explain the principle of its action. A is a roll of ribbon 
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per; B and C are two revolving discs, for the purpose of drawing 
orward the paper from off the reel; D represents the punch; E 
a finger key, with its axis at F; H is a pulley which receives rapid 
motion from a wheel driven by the foot, similar to that of a sewing 
machine; I is an eccentric on the shaft G, which gives rapid to- 
and-fro motion to the rod K on the rod G; at L ioe is a screw 
which works into, and gives motion to, a wheel, M, which is on 
the shaft of the disc C. It will be observed that when the pulley 
H receives motion from the band, the eccentric I gives rapid to- 
and-fro motion to K, at the same time the screw at L gives a 
slower motion to the wheel M and the discs C and B, which draw 
forward the paper in front of punch D. Now, if the finger key 
is pon down at E, (shown in elevation by Fig. 2.) the other 
end of the key will raise the rod opposite the punch, which will 
be pressed forward rapidly and punch the paper. If the key is 
pressed but for an instant a short hole will be punched, but if 
kept down for a longer interval a longer hole will be punched. 
In this way groups of short and long holes can be punched at 
pleasure, representing letters, words, and sentences, and thus 
messages can be composed of any Jength and with considerable 
celerity. These m es can then be carefully com with the 
manuscripts from which they were taken, and, if needful, corrected 
before being ras in the transmitting machine, so that no 
mistake should ever be sent along the line. 


TRANSMITTING APPARATUS. 
Fig. 3 is an enlarged view of so much of the transmitting ap- 








paratus as will explain the principle of its action. N is a portion 
of paper ribbon with grow ot perforations, each. gro being 
supposed to ta of the alphabet; O is a metal bar 
in which are fixed five metal in the form of the teeth of a 
comb; Q is a metal roller i from O, except at the points 


under the springs they come into con- 
Ca wih Ge aie Q, and the current 
flows th the oo oy when the 
unperfora\ portions of the paper are 
— the spri i 


thereby. In this way electric currents can 
be sent through telegraph circuits with ex- 
traordinary rapidity and perfect accuracy 
in their duration and grouping. 


RECEIVING APPARATUS. 

* The receiving portion of the apparatus is 
a revolving disc carrying chemically-pre- 
pared paper, and a metal frame carrying 
a revolving screwed shaft; on the upper 
end of this shaft is fixed aroller, which lies 
gently on the disc. The screwed shaft 
carries a style-holder. As the disc revolves 
it gives motion of rotation to the roller, and 
consequently to the screwed shaft, which 
causes the style-holder to recede slowly but 
constantly from the centre towards the 
outer edge of the disc. Now let us suppose 
the apparatus properly arranged in the 
telegraph circnit, as is well known, the 
currents from the comb and roller at Fig. 3 
will pass through the style into the chemi- 
cally-pre 1 paper at thereceiving station, 
and make marks thereon corresponding 
exactly in their lengths and their grouping 
with the perforations in the paper shown 
at Fig. 3. 

Having thus described the principal actions 
of the composing machines, and also of the 
transmitting and receiving aspen let 
us now proceed to show how they are com- 
bined so as to form a complete system. 

The author proposes to have only two 
wires at most on one line of posts, one 
tobe called the up wire and the other the down wire, so that messages 
can be transmitted in both directions at the same time. The 
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messages are transmitted by the apparatus through the main wire 
in the manner shown at Fig. 3, but his experience has shown him 
that the best way to receive the message is through branch circuits, 
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so as to keep the main wire contacts always 
complete, except in the process of transmis- 
sion. Figs. 4, 5, 6, represent three different 
stations on a telegraph line. A represents a 
galvanic battery, C the transmitting appa- 
ratus, and D the receiving portions at each of 
the stations; the transmitting and receiving 
apparatus, it will be observed, are moved by 
the clock mechanism at C, the instrument 
(Fig. 6) is shown in the act of transmitting. 
Figs. 4 and 5 are shown in the position of receiving. 
only three instruments are shown, there may be any desired 
number on the saime line. 

The action is as follows:—-The current passes from the battery A 
to the main wire, from thence to the spring E, through the 
perforations of the paper to the roller F, then to the frame of the 
clockwork, and from thence to the main wire, but at each of the 
intermediate stations, when they are necessary, a portion will pass 
down through the ends of the branch circuits at G, to the frames I, 
through the styles to the chemical paper, and will return by the 
end H to the main wire. In this way the currents are made to 
write a copy at every station on the line, but at the stations where 
copies may not be desired, all that the operator has to do is to lift 
up the pen from the paper end let it stand in the position shown 
at Fig. 6, or he may turn back the penholder frame altogether 
away from the disc. 








Fig. 7 shows a method by which a dispatch can be transmitted 
from a central station, say from London, to any number of tele- 
graph lines simultaneously, so that the despatch may be received 
and written at any number of towns on each line, in the way 
already described. 

This system has been proved electrically, chemically, and 
mechanically in England, France, and America. It can transmit 
intelligence from London to the farthest corner of England or 
Scotland at the rate of, in round numbers, six words per 
333 per minute, 20,000 per hour, and with a degree of 
never before obtained by any other system; and, further, it can 
automatically transmit despatches of any le: from any 
say from London to all the England simulta- 


il 


rincipal towns 


neously at the above-named degree of celerity. 
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FOREIGN SCIENCE. 


MARINE ENGINEERING IN NEW ZEALAND.—The intermediate 
shaft of the screw steamer Queen, snapped recently on her way 
from Auckland to Ta in co uence of which accident she 
was obliged to return to Auckland under canvas. Messrs. Vickery 
and Mansfield,undertook the task of making a new shaft, and as 
nothing of that size had hitherto been attempted in New Zealand 
2 large steam hammer and special machinery had to be erected. 
They succeeded in turning out a good dnigeth shaft of hammered 
metal, whereby considerable expense was saved by the owners, as 
the nearest place for executing such work, had it not been done on 
the spot, is Sydney. A somewhat similar,shaft was a short time 
previously made at Otago for the screw steamer Lady Bird, but it 
would not bear much strain. 

AvsTRaLian Lockxs.—-A Melbourne building contractor, Mr. J. 
©. Young, has just competed successfully with the Importers of 
English locks, and obtained the order for the supply of more than 
a thousand mortice locks of the best workman. for the new 
colonial lunatic asylums. Mr. Young has for years had several 
workers in metals in his employ, and he has established a brass 
foundry with casting furnaces, and workshops for filing, fitting, 
and polishing. It is thought that as yet the colony cannot com- 
ae with the mother country in the manufacture of common locks, 

sut' that those of a better class can be made there at remunerative 
rates, especially as copper and brass are cheap in the district. 

PETROLEUM AS A STEAM GENERATOR. --On the 18th of November, 





a trial of a locomotive invented by Mr. P. Hayes, in whic: coal oil | 


is used instead of coal, took place at Melbourne. The engine ran 
from Spencer-street station toSunbury, with one carriage partially 
full of passengers, accomplishing the journey in forty-eight 
minutes. ‘The oil consumed amounted to fifty gallons, but the 


inventor anticipates a saving in this by using a Field’s boiler, the | 


present one not being suitable. The advantages claimed for the 
use of this oil extracted from the refuse which accumulates at gas- 
works, and burnt by Hayes’ apparatus, are that the oil is cheap, 
that the laborious work ef feeding the furnace with coals is 
abolished, and that no sparks and smoke are caused by the com- 
bustion. 

QUARTZ-CRUSHING MaAcuinery.—Some large works for the con- 
struction of quartz-crushing machinery are now in course of 
erection, at Melbourne, by Mr. James Hart. These machines 
crush the quartz and amalgamate the gold at one operation, and 
are said to be in high favour with practical men. A machine of a 
size sufficient to crush 300 tons per weck, is expected to do the 
work at an expense of 1s. 7d. per ton; the larger one crushing 
2,000 tons per week, at a cost of Gd. per ton., whereby poor samples 
of quartz, now considered worthless, may be made to yield up all 
the metal they contain. ‘The works are to be called the New Era 
Iron-works. 

Suip-BUILDING IN AvusTRALIA.K—A small paddle steamer, the 
Persevere, with angle iron frame, wood planked, has recently been 
launched at Melbourne. Her dimensions are, according to the 
Melbourne Argus, Sbft. in length, 13ft. Gin. breadth of beam, 6ft. 
Gin. depth of hold. She will be fitted with engines of 25 horse 
power. The paddle-wheels are on the feathering principle; the 
draught of water on light trim, 2ft. Gin. A paddle steamer, the 
Reliance, has also been launched by Messrs. Findlay and Co.; her 

gth is 102ft. over all, her breadth 17ft. 8in., and her depth 7ft. 
Gin. The engines and machinery will be wholly of po sd manu- 
facture. ‘The engines are to be of 50 nominal horse-power, working 
up to 100-horse power, and when the last mail left, were in course 
of construction by Messrs. Laughton and Co. 

THE PENINSULAR : ORIENTAL STEAMSHIP CoMPANY.—The 
Melbourne Argus says: ‘* The Peninsular and Oriental Company’s 
steamship Ellora, with the September mails from Europe, reached 
Melbourne on the evening of Sunday, the 19th November, or nine 
days beyond the contract time.” The remarks of the Zimes that 
the service of this company in the East is much below the pre- 
sent standard of steam navigation are extensively quoted in the 
Indian newspapers. 

THe THUL Gu 
cause of the acc 
did not apply the 
incline with trez 
a cloud of smoke a 
dashed over the pi 




















g 
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ndous velocity, shot past the reversing station in 
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| Their thickness varies from a 





hydrochloric acid. It is evident that the oxide found in the 
mineral at Montebras belongs to a group of niobium and tan- 
talum. He had i the presence of this last metal by 
means of the fluoride of potassium test of M. Marignac. The 

uantity of niobium and tantalum in the ore varies from two to 
jaa and sometimes to five per cent. 

Composition oF Ceitic Rines.—M. E. Kopp’ has examined 
the chemical composition of some bronze ornaments found in the 
tumuli of the iller forest, Lower Rhine. At the side of the 
wooded hill of Todtenberg, or Mountain of the Dead, to the east 
of the Roman remains of Mackwiller, are a large number of 
tumuli and cromlechs, erected over tombs, containing numerous 
bronze ornaments, and ri of a ligneous a: ce. These 
objects are, without doubt, the products of Gallic industry, at an 
epoch anterior to the Roman period. No iron is found among the 
remains. A large ring, 163 millimetres in diameter, had, where 
fractured, the appearance of pure copper, and was slightly ductile. 
Its composition after analysis proved to be—tin, 7°785; copper 
89°710; silver, -0°410; lead, 1 ; iron, 0°520; total, 99°715. A 
smaller ring, of a brilliant gold colour, without any — tinge, 
gave—tin, 13°312; copper, 83°755; lead, 1°804; silver, 0°403; total, 
100°274; this alloy contained traces of iron. One of the ligneous- 
looking rings, weighing 207 grammes, contained 41°50 parts of 
organic combustible matter, and 58°50 of mineral substance. A 
piece of the ring, heated in a closed vessel, produced in abundance 
a yellow, oily substance, which hardened on cooling, and had a 
resinous look and smell. Another piece of the ring, reduced to 
powder and dissolved in ether, produced a white, solid, volatile, 
and very combustible substance. Other pieces, subjected to the 
action of nitric acid, gave an abundant disengagement of nitrous 
acid gas; the product, evaporated almost to dryness, and treated 
with a solution of caustic soda, gave a dark brown liquid, from 
which acids precipitated a notable quantity of organic matter. 
The ring appears to have been made of a very bituminous or resin- 
ous foreign wood, but it might also have been made of several 
pieces by the aid of heat and resinous matters, and moulded under 
pressure. 

THE Sitver Mines or NevaDA.—Dr. C. J. Jackson, of Boston, 
in the course of some information he gave recently to the Academy 
of Sciences at Paris, states that the silver ores of Austin consist 
in the undecomposed portions of the veins, of sulphate of silver 
and red sulphide of antimony ; in the more decomposed portions 
of the veins near the surface are chloride, iodides, and bromides, 
the latter being probably formed by double decomposition from 
the action of external influences. A fragment of the ore thrown 
into the fire of a blacksmith’s forge at once is covered with reduced 
spangles of silver. At Austin all the argentiferous veins are of a 
quartruose nature, imbedded in feldspathic granite. The veins lie 
north-west and south-east, dipping to the north-east 60 degrees. 

= inches to three feet. He had 





| himself seen the ores yielding 1,300 dollars per ton, but the 
| general produce of the mines is about 200 dollars per ton, the ex- 
| pense of extracting which is in Austin 80 dollars. The wood 


employed in the smelting is very dear, as it has to be brought from 
the mountains a long way off, and roasting is necessary with 
antimonial ores. At Virginia City, where the ores are principally 


| sulphates, roasting before amalgamation is not necessary, so there 


| felt at San Francisco. 


it is that from error in judgment the guards | 
<es in time, so that the train flew down the | 


fused heap of rs. Scanlau, the guard, and Spencer, the 
driver, were ste ud trusty hands, and were quite sober when 
the train lef tpoora. Mr. Swan, of Neatle, the district 
superint t, and Dr. Anderson, reached the spot by a special | 
train. on the goods train was killed except Scanlau, 
who was found dangerously injured, his jaw and several bones 
being broken, but it is possible he may live. A native brakesman 
jumped out by order of Scanlau when it was noticed that the 





» stopping point; the man obeyed, and tried 
with a piece of wood, but the train was 

irst accident that has occurred on the 
Thul Ghaut, and the manager, Mr. E. W. Keily, recom- 
mends the construction of a safety siding at the reversing station, 
to make the repetition of such an accident impossible. The traffic 


of this railway is increasing very rapidly, and last year, in cotton 
) g ) 
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the reduction of the mineral is less costly. The minerals of Vir- 
ginia City, less rich than those of Austin, yield only 40 dollars per 
ton, but the amalgamating process being less expensive the mines 
are worked very profitably. Three years since the mineral wealth 
of Austin was unknown, but now 130 mines have been opened, 
and a town of considerable size is built between the argentiferous 
mountains, Lander Hill, Central Hill, and Union Hill. Every one 
of these mines yields about 1,000 dollars a day. Dr. Jackson adds, 
in conclusion, that just after he left California an earthquake was 
It shook down several chimneys, and rang 
the bells in the church steeples, without killing anybody or doing 
further damage. 

PHOTOGRAPHS ON OPAL Guiass.—Comptes Rendiws publishes a 
process by M. Penabert, of taking photographs on opal glass. 





These ave obtained as direct positives, and ‘“‘must not be con- | 
| portions of the vessel, coming in contact with all parts of the 


founded,” says M. Penabert, ‘* with the process already known in 
England, America, and France, as porcelain photographs.” Opaline 
glass is coated with common collodion, a year or more old, and 


; , nape, oi Re: : | sensitived by three minutes’ immersion in a bath of nitrate of 
sipice, at the bottom of which it fell in a con- | - 


silver, strength 7 grammes to the 100 grammes of water, rendered 
slightly acid with nitric acid. It then requires 50 seconds’ exposure 
in the camera, and development with photosulphate of iron, 
taking care that the latter is weak and contains sufficient 
‘*pyroligneous” acid. The picture then requires fixing in a weak 
solution of hyposulphite of soda, and intensifying with sulphate of 














Tae Way Sree. 1s Mape 1n Jeasey Crty.—Among our 
readers those who live in this city know very well that Jersey City 
is a suburb of New York, lying on the west bank of the Hudson, 
or North River, which bounds this city on the west. Among the 
numerous manufactories of Jersey City are the steel w of 
James R. Thompson and Co. They are situated on Warren-street, 
and contain thirty-two furnaces for melting steel, with a powerful 
steam engine, tilt hammers, rolls, shears, and all the necessary 
appliances for bringing the metal into the proper form for market. 
At these works the steel is cemented and melted at the same heat, 
the whole operation occupying only two and a-half hours. Plum- 
bago crucibles, made by one of the owners of the works, Dr. 
Gautier, are filled with a mixture of wrought iron, steel, and char- 
coal, covered with a loose lid, and set in furnaces where they are 
subjected to an intense heat till the iron is converted into steel, 
and the steel is melted, when the metal is run into ingots in cast 
iron moulds. Each crucible or pot holds about 60 Ib. of metal; it 
is filled with punchings of boiler plate and other kinds of scrap, 
with five to fifteen per cent. of steel, and a small quantity of 
pulverised charcoal, the proportion of steel and charcoal varying 
with the quantity of metal which it is desired to produce. The 
furnace looks like a simple cubical excavation dug in the ground, 
its dimensions being about 2}ft. in all directions. It is, however, a 
carefully built structure, with a grate and air passage at the 
bottom, with sides of fire-brick, and with a flue to lead off the 
smoke. The furnaces are ranged in two rows, one on each side of 
the steam boiler, and the flues lead under the boiler, so that the 
steam iy made by waste heat from the furnaces. Each crucible 
holds four pots, and for melting the steel these are buried com- 
pletely in anthracite coal. The grate is first covered with coal to 
the depth of about 8in., the pots are then set in, a wheelbarrow 
load of coal is shovelled into the furnace so as to surround and 
cover the pots, the top of the furnace is closed with a slab of fire- 
brick, and a powerful blast of air is driven through the fuel for 
two and hall taeie. when the iron is found to be converted into 
steel, the metal is melted, and the whole mass 1s mingled homo- 
geneously together. The furnace is now uncovered, and a work- 
man, having his hands and legs protected from the heat by 
bandages of wet canvas, seizes a pot with a long pair of tongs fitted 
to grasp it, and lifting it out, carries it back a few steps to the 
mould. Here another workman grasps the pot sideways with a 

air of differently-shaped tongs, and pours its glowing contents 
into the mould. The moulds are set on end, and the ingots are 
some 4in. in width by 2}in. in thickness and 1din. in length, though 
the form varies somewhat with the form of the finished bar or rod 
for which they are designed. After the ingots are cast they are 
allowed to cool, and then for hammering and rolling they are re- 
heated in a reverberatory furnace. This cooling and heating is 
found necessary to give the best internal structure to the steel. It 
seems at first a contradiction that heat should take carbon out of 
iron and combine it with oxygen, and then that heat should take 
carbon from oxygen and restore it to the iron. To make wrought 
iron from cast iron the metal is melted and exposed to a current 
of air, when the carbon leaves the iron and combines with the 
oxygen of the atmosphere; then to return carbon to wrought iron, 
so as to convert it to steel, the metal is packed in a pot with char- 
coal and heated. Though we are not aware that any writer on the 
subject takes this view, it seems to us impossible to doubt that in 
making steel the carbon combines with oxygen before it combines 
with the iron. It is a maxim that solids exert no chemical action 
upon each other; either the iron or the carbon must be in either 
the liquid or the gaseous state before they can enter into the com- 
bination. Though the metal in these pots is melted, the fusion 
must take place after the iron is converted into steel. If free 
carbon can be either fused or volatilised it must be at a tempera- 


| ture higher than that of these steel pots, while it would combine 
| with the oxygen present in the interstices so soon as the tempera- 


| 
} 


| 


ture had risen to that of red heat. This combination would pro- 
duce either carbonic oxide, CO, or carbonic acid, CO,, depending 
upon the proportion of air and charcoal in the pot—in the actual 
conditions probably nearly always carbonic oxide. This would 
instantly take the gaseous form, and would be diffused through all 


metal surface. We can conceive of no way in which iron, in these 
circumstances, can obtain the carbon to change it into steel except 
by the decomposition of carbonic oxide. Messrs. James R. 
Thompson and Co. make steel to order of any quality that may be 
desired, varying the hardness and other properties by varying the 
proportions in which the several ingredients are mingled in the 
pots. In making the mixture the materials are carefully weighed, 


| and the proper proportions can of course be determined only by 


ammonia, The photograph thus produced is said to be so perma- | 


nent that it will resist the action of acids, insomuch that the same 
plate of glass cannot be used again to take a second picture. 

THE OVERLAND TELEGRAPH To AMERICA.—The Annales Télé- 
graphiques announces that it is probable the overland line to 


| America will be finished before the cable is laid by the Atlantic 


alone, the Great Indian Veninsula Railway brought into Bombay | 


109,162 maunds in excess of the quantity conveyed the previous 
year. 

THe Inpo-Evunopgean Te.ecrarH.—The delay on this line still 
continues, hough the wires are in good working order. Mr. 
Henley, the -known cable manufacturer, is now constructing 
ot his works at Woolwich a new cable to be laid in the Persian 
Gulf, 











Cane SuGan AND GLucose.—Bichloride of carbon, such as is 
obtained by the decomposition of bisu!phide of carbon, by chlorine 
s vapour of water, comports itself differently towards cane 
sugar and glucose. M. J. Nicklés, who made the discovery, 
states that on enclosing cane sugar in a tube in contact with 
anhydrous bichloride of carbon, and keeping them for a little time 
at a temperature of 100 deg. Centigrade, the sugar begins to change 
colour. At first portions of it are covered with brown spots, these 
gradually increase in size and darken till the whole mass assumes 
a more or less black colour. When the reaction is prolonged the 
sugar looks like a mass of pitch, and if, instead of sugar in powder, 
crystallised sugar be taken, black sugar-candy is obtained. Under 
the same conditions the glucose preserves its colour. This difference 








in the action of bichloride of carbon he believes to be caused by 
the formation of a little hydrochloric acid, which readily blackens 
cane sugar, especially as the black colour does not appear when 
the sugar is ; vusly mixed with a little magnesia. 

THe Tin Ores or Monrerras.—M. H. Caron has found the 


rare metals niobium and tantalum in unusually large quantities in 
the tin ore of Montebras. This ore, he says, is oxide of tin 
accompanie:| with iron manganese, niobium, and tantalum, in 
variable quan . To extract the two rarer metals, he disengages 
the mineral from the quartz in which it is imbedded, pulverises 
and washes it. It is mixed with 25 per cent. of its weight of 
carbon, and 15 per cent. of dry carbonate of soda, fused with this 
inixture in an earthen crucible, and poured into an iron mortar. 
At the bottom of the cooled mass will be found a button of tin, 
surrounded by scoria, which contains the niobium. ‘This is treated 
with hydrochloric acid, which dissolves the soda, and a portion of 
the unreduced tin. A white residue then remains, consisting of 
silicium and the oxides of tin, niobium, and iron, which all dis- 
solve readily in a mixture of hydrofluoric and sulphuric acids. The 
solution is diluted with water, filtered, and then evaporated to the 
point of the expulsion of the fluosilicic acid. A large quantity of 
water is then added, and on boiling the solution all the niobic acid 
is precipitated. The substance thus precipitated requires purify- 
ing, as it contains much vin, a little iron, and a little max- 
ganese, and perhaps some tu 
the sulphate of ammonia separ 

























and tungsten, and 


the iron and manganese are : yerls dissolved out with diluted 
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Telegraph Company. The-survey of the route has been finished, 


and the contractors have the choice of two routes, which are of | 
regulations it will be seen that each applicant must state his age 


the following lengths in French miles :—First route: to the island 
of Nounivak, by Cook’s Straits, 12 milles: from the island of 
Nounivak to St. Matthew’s Island, 170 milles; from St. Matthew 
to Cape Navarin, Asia, 250 milles. Second route: Cape Roman- 
noff to the island of St. Laurent, 110 milles; thence to Cape 
Choukotski, 40 milles ; or from the island of St. Laurent to Cape 


{ 


St. Thadée, 53 milles. On the Asiatic continent the point to be | 


reached is the mouth of the Amoor, whither the line may be 
carried either by land or water. The company expects to finish 
the work within three years, by which time the Russian Govern- 
ment will have its portion completed all through to St. Petersburg. 


In a few years Mexico will be covered with telegraph wires, and all | 


its ports on the Pacific will be connected with San Francisco, some 
American capitalists having obtained the necessary concessions. 





During the week ending 27th 
been as follow :—On Monday, 
3, open from 10 a.m. to 10 p.m., 


Soutu Kenstncton Museum. 





Tuesday, and Saturday, fre 
y; 


long experience. The prices of the different qualities vary con- 
siderably; at the present time the range is from 13 to 23 cents.— 
Scientific American. 

ASSISTANT CONSTRUCTORS IN THE UNITED States Navy.- The 
Navy Department has ordered a board to mect at the New York 
Navy Yard on the 7th February, for the examination of applicants 
for the office of Assistant Navy Constructor in the United States 
naval service. The board is composed of Naval Constructors 
S. M. Pook, B. F. Delano, and Edward Hartt. From the naval 


birth-place and residence, and must furnish certificates of mora 
and physical qualifications. He must also furnish evidence of 
being a shipwright by profession, and that he has been engaged in 
that business, and must present the certificate of the persons with 
whom the business was learned, and of those by whom he has 
since been employed. A physical examination will precede the 
professional, and if a candidate should be declared physically unfit, 
he will not be examined otherwise. The candidate must not be 
less than twenty-four, nor more than thirty-five years of age. Ho 
must be of moral character and correct habits; he must write a 
fair legible hand, be well acquainted with arithmetic, the primary 
lements of g try, the nature and use of logarithms, and be 
able to resolve a simple algebraic formula into numbers; he must 





| be well acquainted with practical building, naval architectural 


10,831. On Wednesday, Thursday, and Friday, students’ days | 
(admission to the public, 6d.), open from 10 a.m. till 4 p.m. 1,879. | 


Total 12,710. From the opening of the museum, 5,783,758. 
MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWay.-—At 
the half-yearly meeting last week Mr. Watkin, M.P., said 
the shareholders would see a. sectional plan of the competing route 
of the London and North-Western Company between Buxton and 
Sheffield. He thought that a sight of that section would dissipate 
any feelings of alarm in reference to that proposed aggression 
upon their district, for it was utterly impossible to connect that 
line with any other system of railway communication. With 
regard to the works themselves they were of the most extra- 
ordinary kind, and he must say that whoever was the ambitious 
director of the North-Western Company that was the author and 
promoter of the Buxton line, it was quite certain that the line and 
he would go down to posterity together. That gentleman must 
have wished to emulate the plans of the Romans of old, who 
would make a straight road irrespective of all difficulties; and he 
must have read the life of Julius Agricola, and, like him, wished 
to leave behind him some record of engineering success. The line 
waz said to cost over a million of money, but in the bill care was 
taken to provide for £2,400,000, and he was told by an engineer, 
in whom he had the greatest confidence, that it would never be 
made for three millions. Mr. Watkin’s remarks seem to have 
been well founded, as a meeting was held at Sheffield on Monday 
to receive a deputation froma the London and North-Western board 















on the subject. Mr. Bancroft (with whom came Mr. Beecroft, | r 
' debenture loan of 42,000,000 on the security of the Egyptian State 


M.P.) explained that the line wonld be abandoned for this session. 
The line, as planned, had been found to be utterly indefensible, 
but new surveys would be made, and the company would go to 
Parliament next year, 


drawing, and laying off on the mould-loft floor. The registry of 
a name will give no assurance of permission to be examined, as 
the Department reserves to itself the right of selecting for examin- 
ation those whom it may consider most likely to be of service to 
the country. The passing of an examination must not be con- 
sidered as giving any assurance of appointment, as the Department 
reserves to itself the right to select those persons of the highest 
attainments, in case there should be more candidates than 
vacancies. No allowance will be made for the expenses of persons 
undergoing examination for appointments, such examination being 
an indispensable pre-requisite to appointment. 
FORM OF LETTER OF APPLICATION. 








, 186-. 
To the Secretary of the Navy: 

I respectfully make application for an examination as to my 
qualifications for appointment as Assistant Naval Constructor in 
the United States Navy. 

I was — years of age on the — day of ——, 186-. I was born 
in , County of - , and State of , and I reside 
in , County of , and State of I forward, 
herewith, testimonials of moral and physical qualifications. 

Yours respectfully, 

Stow Ramway TRAVELLING.—(From our Correspondent. )— 
The Roman Railway Company has just opened a section from 
Rome to Foligno 1043 miles in length. So far so good; but what 
does the reader think is to be the speed of the trains? Why, just 
93 miles per hour! It is hoped that a little more steam will be put 
on shortly. 

Ecypttan RaILways.—( From our Correspondent. )--English and 
French capitalists have recently been invited to subscribe to a 























Railways. I may observe for their edification that a large portion 


| of the proceeds of the loan is to be devoted to the renewal of the 
| rolling stock, which appears to have been very much let down. 
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RAILWAY MATTERS. 


Mr. Leo Scuusrer has retired from the chairmanship of the 
_— Railway Company, and Mr. Laurie has been elected in 
stead. 


THE Lancashire and Yorkshire Railway pays a dividend of 
6} per cent. per annum for the last half year. 

Last year the street railways in New York carried seventy 
millions of people and earned nearly £1,000,000. 

Mr. Jonn Brown, of the Atlas Wo was elected last week a 
director of the Manchester, Sheffield, and Lincolnshire Railway. 


THE Metropolitan divides at the rate of 7 per cent. per annum, | 





for the half-year just closed; and the North Staffordshire at the | *° 


rate of 4} per cent. 

THE Lynn and Hunstanton Railway, which was made for about | 
£5,000 mile, is about to divide at the rate of 7 per cent. per 
annum for the last year, 


THE Grand Council of the Swiss Confederation have provisionally | 
rejected, by a majority of 111 against 77, the project of granting a 
subsidy to the St. Gothard line. 

Nearty all the American railroads show a large diminution in | 
the earnings of the last month of 1865 as compared with the corre- | 
sponding period of the previous year. 

THE works on the Lostwithiel and Fowey Railway, which have 
been suspended for some time, have suffered considerably during 
the recent storm (especially at the Flat Rock) the water of the 
Fowey river having washed away large portions of the embank- | 
ments. 


THERE have been constructed in Ireland thirty-four lines of | 
railway with an aggregate mileage of 2,261 miles, and only one of 
these ap to have turned out a remunerative speculation. 
Two of them are at a standstill, two have been made bankrupt, 
and thirteen others seem likely to follow. | 


THE associated companies are laying the metals on the line in | 
the neighbourhood of Camborne, for the extension of the broad | 
auge on the West Cornwall Railway, with all possible despatch, 
t is said the broad gauge system will be completed from Truro to | 
Penzance by the end of March. | 


A PROPOSAL has been made to attach, as travelling refreshment | 
carriages to trains on long distance journeys a first-class dining | 
saloon, capable of dining about thirty people, and an adjoining 
carriage, which would comprise a_ bar, er, and kitchen. 
Passengers are to enter at one station, dine, and alight at the | 
next. | 


Two fatal railway accidents occurred within a few hours of each 

other, at the Fala-hill station of the North British line, on Monday. | 
In one case a guard, named James Todd, was cut in two while un- 

coupling some wagons which were in motion at the time; and in 
the second case a guard, named Thomas Cairns, was killed under 
precisely similar circumstances. The foregoing make up three 
atal accidents at this spot within a week. 


THE newly-proposed line of the North-Western Company from | 
Manchester to Sheffield, out of a total length of over twenty-seven 
miles, would, if made, comprise five miles and one-third of tunnel, 
two miles and a-half of viaduct, and the remainder embankments 
and cuttings. There would be no level, and the highest gradient 
would be 1 in 80 for eighteen miles. One of the viaducts would 
be 260ft. high, and the lowest 57ft. high. The North-Western 
Company have, however, just withdrawn the plans. 


INTELLIGENCE has been received that the directors of the Cologne 
and Minden Railway Company have accepted the conditions 
stipulated by the Prussian Government for granting the concession 
for the projected Venlo, Miinster, and Osnabriick line. The act 
of concession will be officially perfected in a few days and formally 
handed over to the successful competitor, so that steps may be 
immediately taken for making contracts and engaging a staff of 
workmen to commence operations in the spring, as scon as the 
state of the weather will permit. 


THE effect of railways in developing certain branches of trade is 
markedly illustrated by a return recently published in Paris. The 
three beer-brewing departments of France are the Moselle, Bas- 
Rhin, and Haut-Rhin. In 1860 they sent to Paris, by the Chemin 
de Fer de Est, 97,215 hectolitres of beer; in 1864 the quantity 
was 157,866 hectolitres. In the same year (1864) Munich, Mentz, 
and Frankfort sent to Paris 15,422 hectolitres of beer. According 
to the French custom-house returns the countries which supply 
France with beer stand in order of importance thus—Germany, 
Holland, Belgium, England, Switzerland. 


In the various bills to be laid before Parliament for new lines 
and metropolitan extensions of railways are several for lines 
designed to cross the Thames by new bridges. As it is estimated 
that these schemes, if carried out, would cause the destruction of 
one-sixtieth of the number of houses in and near London, it 
is urged, on behalf of the labouring classes thus ejected, many 
of whom are driven to a distance for house-room, that each of the 
new railway bridges shall have a free footway like that at Charing 
Cross attached to it, so that working men in the vicinity may not 
have to go out of the way to cross the river daily. 


Apvices from America state “‘that the great railroad case in 
the Supreme Court of Pennsylvania, in which the Pennsylvania 
Central Railroad endeavours to annul various agreements between 
the Atlantic and Great Western and other roads, has not yet 
terminated; the trial, one of the most important ever held in 
Philadelphia, attracts railroad men from all parts of the country. 
Sir Morton Peto and other English shareholders of the Atlantic 
and Great Western Company are represented by Robert J. Walker. 
Upon the result depends a freight traffic between the east and west. 
valued at 20,000,000 dols. a year—something to fight for.” 


YeEsTERDAY forenoon a locomotive and short train ran over the 
Cannon-street Bridge. It contained a party consisting of the 
directors and principal officers of the South-Eastern Company, Mr. 
Wythes, the general contractor, Mr. Canning, his manager, and 
other gentlemen, under the guardianship of Mr. J. Barry, the 
resident engineer. The bridge and spacious station, with its plat- | 
forms, are in a very forward state, and the line might, in so far as 
these are concerned, be opened in a couple of weeks; but the 
unfinished hotel, and the open forecourt to the same, which is in 
the hands of the Metropolitan District Railway Company, will | 
retard the opening. . 


Ir is proposed to make a line about fifty miles long across the 
country from Herford, a station on the Cologne and Minden 
Railway, in a due easterly direction to join the Hanoverian system 
at Bunde. The estimates are stated to be four millions and a-half 
of thalers, or Th.437,684 per German mile, including a branch 
from Lage to Lemgo.. The capital is proposed to be raised one 
half in shares and the other half by preference bonds, and the 
execution of the works is ready to be undertaken by the London 
firms of Messrs. Hinde and Gladstone and Mr. Pontus Klemann, 
who have declared themselves willing to receive in payment the 
whole of the preference bonds, and Th.1,600,000 of shares at par. 


Two railway companies propose to invade Hampstead Heath. 
Mr. Bazalgette states that the North Metropolitan Railway proposes 
to make an open cutting through the heath at a depth of 54ft. 
to 56ft. below the surface, thus curtailing its area and severing it | 
from Parliament-hill for about three-quarters of a mile. The 
Metropolitan and St. John’s-wood Railway Extension to Finchley 
is also proposed to cross the heath for a length of about three- 
quarters of a mile, partly on an embankment, partly in cutting, 
and for about 250 yards in tunnel, which will also materially cur- 
tail the area of the heath and interfere with the access from one 
part to the other of this much-frequented spot. 








| oxidising agent, in brightening what are technic 


NOTES AND MEMORANDA. 
THE density of the moon is 5657 , that of the earth being 1. 
a was discovered in 1845 by Professor Schinbein, of 
e. 


OXYGEN is not evolved by plants except carbonic acid be present 
in the air. 

WHEN it rains plentifully in March it will rain but little in 
September, and vice versd. 

In 1862 the quantity of gunpowder exported from England 
amounted to 145,048 cwt. 

Norra winds, with a tendency to north-east, give rise, according 
Mr. Hingeston, to cholera. 

THE gyroscope was invented by M. Foucault, and first attracted 
— from its power of rendering the rotation of the earth 
visible. 

Ir there be a storm on the 19th, 20th, 21st, or 22nd of March, 
from the 8.W. or W.S.W., the succeeding summer, five times in 
six, is wet. 

TuE light from the poles of an electrical battery may be resolved 
into two colours, a fiery red at the positive and a blue at the ne- 
gative pole. 

CHLORATE of potash is now extensively used in ae as an 

ally termed 
** steam colours.” 

WHEN shot similar in form, but of different dimensions, are fired 
with the same initial velocity, the larger will always maintain a 
superior degree of velocity. 

CAVENDISH showed, in 1784, that when electric sparks are passed 
for a long time through air in contact with water or an alkaline 
fluid, nitric acid is produced. 

Ir the last week in February and the first fortnight of March be 
rainy, and attended with frequent appearances of the rainbow, a 
wet spring and summer may be expected. 

TuE velocity of the current through 3,000 miles of Atlantic 
cable, in 1858, as tested by the mirror galvanometer and Daniell’s 
battery, was only 3,000 miles per second. 

M. DE MortiLueT has published in the Sud-Zst; a Grenoble 
paper, a curious remedy for the sting of a dangerous insect. It 
is the application of the wax of the ear to the injured part. 

THE decomposition of carbonic acid by plants is proportionate to 
the intensity and duration of the light to which they are exposed. 


| The quantity absorbed is directly as the force of vegetation. 


Ir is said that the burning of immense tracts of peat beds in 
Northern Germany is the cause of the peculiar dry fogs which at 
particular periods sweep over considerable districts on the Con- 
tinent. 

Durine the prevalence of the epidemic cholera in 1854, Mr. 
Glaisher found the wind blew nearly three times more frequently 
from between south-west and north-west than from any other point 
of the compass. 

Sucu is the enormous bulk of the atmosphere that, even if there 
were no restorative or renovating agencies in operation, no less a 
period than 800,000 years must elapse before the animals living on 
the surface of the earth could consume the whole of its oxygen. 

Potystvs tells us that the Romans, in their infancy as a naval 
power, built a fleet of 220 ships in three months. Allowing a ton 
to each man of the 420, who, he states, were embarked in one of 
these vessels, we have 420 tons as the burden of each, a size which 
seems hardly reconcileable. 

THE fleet of 220 vessels, built by the Romans, carried 140,000 
men, according to Polybius; while the Carthaginians, against whom 
they fought upon the sea, embarked more than 150,000. 

Common lucifer matches are tipped with a composition of 
chlorate of potash and phosphorus, mixed with ground glass, 
colouring matters, and a little gum. The so-called noiseless 
matches consist of phosphorus, 4 parts; nitre, 16 parts; red lead, 
3 parts; and strong glue, 6 parts. 

WHEATSTONE, in 1834, ascertained the velocity of an electrical 
current passing through a copper wire to be 288,000 miles per 
second. Walker, in America, with iron wire, found the speed to 
be 18,780 miles. O’Mitchell also, experimenting on some iron 
wire, gave the speed at 28,524 miles. 

TuHE following is a good method of bronzing tin castings :— 
When clean wash them with a mixture of one part each of sul- 
phate of copper and sulphate of iron in twenty parts of water; dry 
and wash again with distilled vinegar eleven parts, and verdigris 


four parts. When dry polish with colcothar. 
THE metals sodium and ‘Potassium were discovered by Sir. H. 


Davy in 1807. He obtaind them by subjecting the hydrates of 
soda and potash to the action of a powerful galvanic battery. 
Brunner introduced an easier mode of preparation, by decomposing 
the alkaline hydrates with iron at a white heat. 


CrubE saltpetre cannot be used in the manufacture of gun- 
powder. The crystalline flour, quite free from chloride, is the best 
material for the purpose. In France, the amount of chloride is 
not allowed to exceed gig. At the Waltham Abbey mills the 
washing process is carried so far that nitrate of silver produces no 
precipitate in a solution of the purified saltpetre. 

Some meteorites which were found at Montauban, in the south 
of France, in 1864, and which were quite hot when picked up, 
consist of minute crystals of a rare kind of iron, and of sulphur, 
mingled with a peaty substance, which is held together by sulphate 
of ammonia. The sulphate dissolves when a portion of the 
meteorite is put into water, and the whole mass falls to pieces. 


THE mine of black lead at Borrowdale, in Cumberland, was 
discovered in the reign of Queen Elizabeth, by a party of Germans, 
who were mining for silver in the neighbourhood. Not any 
graphite has been obtained from it since 1841. The produce was 
exposed for sale at a public-house in Essex-street, Strand, on the 
first Monday in each month, and fetched from 45s, to 30s. per 
pound. 

CALMs in the atmosphere contribute in the highest possible 
degree to the ae gs and propagation of epidemic disease. We 
read’ in Maitland’s “‘ History of London,” that for several weeks 
before the plague made its appearance in London in 1665, there 
had been an uninterrupted calm. Diemerbroeck, in giving an 


account of the plague at Nimeguen, mentions a similar condition’ 


of the atmosphere. 

Aquatic plants decompose the carbonic acid of the air in the 
water, and give off oxygen during the influence of light. Part of 
the carbonic acid contained in the waters of the ocean, lakes, and 
rivers, is doubtless derived from the respiration of fishes, and 
would accumulate to a noxious extent were it not replaced by the 
oxygen emitted by the plants. Hence fish never thrive in waters 
which are exempt from vegetation. 


Durtine the height of the three epidemic visitations of cholera 
in 1832, 1849, and 1854, the mercury in the barometer was remark- 
ably and continuously high. On the 18th of February, 1832, the 
reading of the barometer was 30°60 inches. On the llth of Feb- 
ruary, 1849, it reached to 30°01 inches; ‘‘a reading not likely,” 
says Mr. Glaisher, ‘‘ to occur but once in thirty years.” During 
the third outbreak, in 1854, the reading was as high as 30°50 inches. 


Tue galmon sold in London in the spring come from the mouth 
of the Rhine. They are caught at six stations, extending about 
forty miles in length; and it is ascertained that the quantity taken 
in Holland is about 400,000 annually, their average weight being 
from twelve to fourteen pounds each. These fish pass through 
about 600 miles of water from their breeding-ground to their 
feeding-ground. Of 400,000 salmon caught in 1863, no less than 
90,000 were sent to England, 





Tue total area of the United States and its territories is 
3,230,572 square miles. 

THERE are 4,155 (German) miles of telegraphic wires spread over 
Austria, with 350 offices. 

Ir is reported that at the Exhibition of 1867 the Emperor him- 
self will be an exhibitor. He will exhibit some model lodging- 
houses for working men. 

ALTHOUGH in France women are much more generally employed 
than here, they have only just been admitted as clerks in the 
telegraph offices. 

Tue death is announced of Mr. Gibson, the sculptor, at Rome 
on Saturday morning lasi. There was a false report of his death 
some days ago, but there seems no doubt about the present an- 
nouncement, 

THE United Kingdom Rolling Stock Company has declared 
another dividend at the rate of 7 per cent, per annum, with a sur- 
plus carried over to next account. Mr, Arthur Kinder is the 
engineer to this company. 

THE dispute at the Shildon and Darlington fitting shops has 
been arranged, and the men on strike have resumed work. Pay- 
ment of wages fortnightly, instead of every three weeks, and a 
week’s notice on either side, has been agreed to. 

Ir is remarked that the oil for lamps sold by retailers in Paris 
was never of such bad quality as at present. A sample of oil 
sold for rape was qmpeel by a chemist, and he ascertained that 
there was not a drop of rape oil in it. 

THE importations of copper ore into this country from the 
Cape of Good Hope by the mail steamers are almost double what 
they were a twelvemonth since, The mail packet Saxon, which 
has just arrived from the Cape, brought nearly 150 tons of copper 
ore, 

A CORRESPONDENT of Herapath’s Journal recommends Lydney, 
at the mouth of the Severn, as a site for building iron vessels of 
war and making guns, where every stage of the process might be 
economically carried out under one establishment on crown pro- 
perty. 

THE Clifton Suspension Bridge Company pays a dividend at the 
rate of 24 per cent. per annum only. This arises chiefly from the 
charges levied upon the company fcr local rates and taxes, which 
were equivalent to 50 per cent. on the whole sum available for 
dividend. 

THE ratio of the length of the London to her breadth was 7°66; 
of the Amalia, 7°33; and of the Royal Charter, 7°81; Persia, 8; 
Scotia, 7°66 ; Victoria and Albert, 7.0; Himalaya, 7°39; Adriatic 


| 7; James Baines, 6; Great Britain, 588; Red Jacket, 5°55; and 


of the Lightning, 5°52. 

At Chicova, Dr. Livingstone and his companions found a seam 
of coal cropping out on the banks of the Zambesi, the properties of 
which were explained to the natives, who, on hearing them, shoo! 
their heads, and, with an incredulous smile, replied, ‘* Kodi !”— 
that is, ‘‘ Really !’ There was everywhere evidence of there being 
an immense coalfield. 

EXPERIMENTS have been made at the Hythe School of Musketry 
on gun cotton as applied to rifle practice. Excellent diagrams 
have been made at a range of 1,000 yards, hardly is it at all inferior 
to those obtained with the small bore rifles of theday. The charge 
used, was 25grs., and ten consecutive shots fired at 1,000 yarc 
gave a mean radial deviation of 1°65ft. 

Mons. Doutirus, of Miilhausen, has established, at his own 
cost, a post of observation on one of the cols in the Valais, 
3,400 metres above the level of the sea. Three of the country 
guides consented to take up their abode there in August last, and 
to remain there the whole winter, recording their observations in 
conformity with instructions given them. 

As evidence of the slow progress of sanitary improvement in 
the parish of St. Pancras it was stated, at the last mecting of the 
vestry, that there were seven miles of streets in the parish imper- 
fectly drained; and since the garry 2 of the Metropolis Local 
Management Act, in 1855, half a mile had been done, according to 
which rate it would require upwards of 100 years to complete the 
work, 

THE Journal du Havre states that during the violent hurricane 
of the 11th, 200 enormous blocks of stone placed in front of the 
breakwater at Cherbourg to protect it from the action of the sea, 
were lifted by the waves and thrown over the wall into the 
harbour. Forty cannon planted on the pier were thrown into the 
sea. Such a storm had never before been experienced in that 
place. 

THE advance attempted in Belgium in merchants’ iron has ex- 
—— a great resistance on the part of purchasers, and it has 
»ecn found necessary to abandon it in part. The journals of Liége 
and Charleroi virtually confess this. The rise is considered, how- 
ever, to be only postponed, as, having regard to the high prices 
current for raw materials, the proprietors of rolling mills will find 
it necessary to advance their rates. 

AN inquiry into the circumstances attending the loss of the 
London was commenced at Green vich Police Court on Monday 
last, As an example of the extraordinary view taken by some 
well-meaning people of the ways of Providence, it may be stated 
that an evening paper has printed the following observation: ‘‘ The 
London should have burned blue lights for twelve hours before she 
sank; if this had been done, who knows but that God would have 
sent them aid !” 


Mr. De La RvE has lately shown some rare meteoric speci- 
mens. ‘They were seen to fall near Montauban, in the south of 
France, in 1864, and were quite hot when picked up. In appear- 
ance they resemble dried lumps of London mud; but they consist 
of minute crystals of a rare kind of iron and of sulphur, mingled 
with a peaty substance, which is held together by sulphate of 
ammonia. This sulphate dissolves when a portion of the meteorite 
is put into water, and the whole mass falls to pieces. 

THE distance lying between the Vale of Cleveland and Whitby 
is gradually becoming covered with iron furnaces and other works. 
At Rosedale, Kildale, Commondale, Glazendale, and page| 
large works have been erected, or are in course of erection, anc 
new populations have grafted themselves on to the old villages. 
At Commondale there is an entirely new village, and the works are 
being rapidly extended, At Kildale and Lindsdale two more 
furnaces will be at once put up, making a total of five furnaces 
erected or to be erected as soon as the plans can be completed. 

TueE Spectator insists that to secure house room for the working 
class their dwellings in great cities must be built into the air. 
The cost of the site must be distributed among many floors. In- 
side corridors can be superseded by broad, continuous outside 
balconies. Each tenant would thus possess a separate house, and 
the sense of living in a barrack, which workmen so much dislike, 
would be obviated. Such balcony streets, moreover, would be 
thoroughfares, and allow of supervision much more easily than 
corridors, while they would also allow the hard-worki poor to 
open little shops above the ground floor—an impossibility with 
existing architecture. 

Tue forty-third report of the Commissioners of Woods, Forests, 


and Land Revenue has just appeared. Windsor Great Park an 
Woods, 11,000 acres, comprising grazing and woodland, produce 
no more per annum than £8,095, and cost £18,922, of which 


£17,900 went for “ 
The royal forests, exclusive of those at Windsor, Epping, and 
others subject to forestal rights, comprise about 100,000 acres; 0 
these, 20,000 acres belong to the ‘‘Crown,” free of the rights of 
commoners; the whole of the last, except that part which is 
barren or let to the War Department, is under cultivation, in 
orest, for the growth of navy timber. The remaining 89,000 acres 


ment” and maintenance for one year. 


comprise a large portion not worth cultvating. 
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LIMITED LIABILITY. 


Tue following is a summary of a Cantor lecture delivered before 
the Society of Arts on the 22nd January, by G. W. Hastings, 
Esq., LL.D. The most important ef all the subjects with which 
economical science has to deal is the union of labour and capital— 
a marriage of which trade and profit are the offspring. It would 
be difficult to exaggerate the importance of accurately ascertaining, 
and of wisely regulating, so far as regulation is needed, and of 
wisely letting alone in all other cases, the conditions under which 
that union can be most readily and profitably effected. In con- 
sidering these conditions the important question is forced on us— 
Does a limitation of the liability of the person advancing capital, 
in whatever shape, for the purpose of industrial production or 
commercial interchange, tend to foster that union which is the 
main end of an economical polity? This was truly, though for a 
time, very little recognised as the point at issue in determining 
whether the principle of “limited liability” should or should not 
be adopted by the Legislature. There is nothing more remark- 
able in the history of such questions than the rapidity with 
which the principle of limited liability made its way legisla- 
tively into Parliament, and practically in its adoption by the 
people—a sure test of its having supplied a — want, It isnot 
more than fifteen years since the principle was first seriously 
debated with a view to legislation, and within that time a Royal 
Commission has reported against its adoption.* At this time 
limited liability was opposed, not only by the fair and reasonable 
arguments which may always be urged against any considerable 
change, for which the burden of proof must lie on its advocates, 
but also by arguments, if they are to be termed such, of the most 
unfair and intemperate character, by the abuse and personality, 
the imputation of motives, which seem to constitute in all ques- 
tions the staple of some persons’ opposition. It used to be said 
that limited liability was dishonest and immoral, that it was a 
device to cheat creditors, and much of this kind. It may be 
presumed that there are few people who will advance such nonsense 
at the present day. Fraud may be practised with limited and un- 
limited liability alike, and there is no reason to believe that it is 
more particularly incident to either system. Of the two, perhaps, 
limited liability is likely to be the more exempt, because it is apt 
to make creditors more cautious, and thus diminish the oppor- 
tunities for dishonesty. But let us consider what is the principle 
on which the obligation to meet any pecuniary liability must rest ; 
it is simply in the promise to pay. The illustration which was 
once given of this point by a distinguished lawyer and judge, 
famous for going straight to the point, may be quoted as conclusive. 
If A. B. enters a bootmaker’s shop, orders a pair of boots, and under- 
takes to pay for them, he is morally a legally liable, on the 
receipt of the goods, for payment. Even if he make no verbal 
promise to pay he is still liable, because the law justly implies a 
promise to pay from his share in the transaction. But it is in the 
promise that the obligation rests. Suppose A. B. went to a boot- 
maker and said, ‘‘ Make me a pair of boots,” but said, ‘‘I do not 
mean to pay for them.” Clearly the moral obligation to pay 
never came into existence; if the tradesman is fully aware that 
the supply of the :oods is on gratuitous terms, and is willing to 
accept those terms, he has no claim for payment. But then it 
follows that if A. B.’s obligation depends on his promise, he may 
limit that promise; he muy say, “I will pay for the boots only 
out of this particular note of the Bank of England which I hold 
in my hand.’ In that cas2 also the tradesman has fair warn- 
ing, and knows the nature of the promise; and if the note 
be lost or paid away before he comes for payment, he must 
simply take the consequences of his own neglect or careless 
credit. This, familiarly stated, is the whole principle of 
limited liability. The obligation to pay arises from, and 
is coincident with, the promise to pay, and that obligation 
may be consequently limited to a particular amount or a particular 
fund, provided that due notice of such limitation be given to all 
whom it concerns. Limited liability is therefore a mode of trading, 
and as such should be treated. It follows that the State has no 
more right to interfere with it than with any other mode of 
trading, save to ensure the necessary publicity for the fact. It 
follows, too, that this mode of trading is just as applicable to 
natural as to juristical persons, to the individual trader as to the 
corporate or quasi-corporate body. Limited liability is constantly 
spoken of as if it were something necessarily connected with a 
company ; that error has arisen from the empirical way in which 
the subject has been treated by Government and the Legislature. 
it being a principle of the law of partnership that every partner 
is liable for the business acts and obligations of the other 
members of the firm, and every shareholder in a joint- 
stock company being in the position of a partner, it fol- 
lowed, when the enterprise to » undertaken was great, and 
the capital great, the risk to individuals became heavier than 
could be borne. Parliament therefore stepped in, and by special 
Acts relieved the burden by limiting the liability of the share- 
holder to the amount of his shares. Then naturally arose the 
question, Why should this privilege be restricted to companies 
who are wealthy and powerful enough to obtain a special Act? 

Vhy not, by a general enactment, once for all, enable the pro- 
moters of any public enterprise to limit their responsibility ? And, 
step by step, through a series of bills and Acts, more or less harass- 
ing | restrictive in their provisions, Parliament throughout 
lagging behind the leading intelligence of the people, the boon 
was finally conceded by the Companies’ Act, 1862. But this 
does not touch private traders, and with respect to them there was 
a great hardship in the law which has only just been removed. It 
was decided in 1794, in a celebrated case (Waugh v. Carver), that 
if money were adv: 1 















nee to a trader on condition of receiving a 
portion of the profits, the lender thereby became a partner, and 
was consequently involved in all the liabilities of the concern. 
** He who shares profits must share losses,” was the plausible but 
fallacious rule laid down, justified on the ground that the recipient 
of the profits took away a portion of the fund available for creditors. 
Likeall otherrules which interfered with thenatural freedom of trade 
(and this interfered with the natural trade in capital, which would 
allow lender and borrower to settle the terms for themselves), the 
rule begot evasions. It was held that a bargain to receive interest on 
the sum lent proportioned to the profits was legal. Of course when 
the usury laws were abolished the evasion became much more easy. 
For more than ten years the mingled uselessness and unfairness of 
this rule were urged on the Government without success. 


Last session an Act was at length passed repealing the rule; 
and, consequently, limited liability has been extended to private 
trading; the ostensible partner (to whom alone the creditors 
have a right to look) being now alone unlimitedly liable. The 
question now arose, why should not the individual trader have the 
same privilege? Why should not any man, who chooses to post 
up “trading on limited liability” in his counting-house, and 
putting the words on all his business documents, be able to limit 
his liability? If the principles stated in this lecture be sound, it 
is the logical conclusion that no legal obstacle should exist to such 
a course. Mr. Hastings alluded to the effect which the rapid 
formation of limited liability companies must have on the adminis- 
tration of the bankrupt law in taking business from Basinghall- 
street to the Court of Chancery. He also touched on the impor- 
tant effect that was being produced in the relations between 
masters and workmen, not only in the creation of workmen’s 
companies, but in the more agit adaptation of the rate of wages 
to the profits of capital, arising from the publicity given to the 
profits made. He concluded with remarking that the apprehen- 
sions as to the amount of capital required for the companies which 
were so rapidly taking the place of private firms were exaggerated, 
inasmuch as the capital thus raised released the wealth now 
invested in private business, and this became available for other 
purposes. 









* First Report of the Commissioners on the Mercantile Laws of the United 
Kingdom and the Law of Partnership, 1854. 





WORSSAM’S MACHINERY FOR SAWING WOOD. 


Mr. Worssam’s_ invention 
relates to the mechanical arrange- 
ments for moving the timber on 
the saw bench. 

The first improvement consists 
in the use of feeding rollers «, a, 
in the engraving, which are 
mounted loosely on their shafts 6, 
which are provided with a 
feather b', or equivalent device, 
for causing the rollers to rotate 
with the shafts, and yet will 
admit of the rollers being moved 
along their shaft to any position 
or place where they may be 
required, according to circum- 
stances and the size or dimen- 
sions of the timber that is to be 
operated upon. One of the 
shafts b of these feeding rollers 
is mounted in movable or slotted 
bearings c, which will admit of 








the particular shafts being canted 
or placed at an angle to its 
normal position. This change in 
position of the shaft is effected 
y means of a hand lever and 
eccentric d, which is connected 
by a link e or other equivalent 
device to one of the bearings c. 
The lateral movement of the 
feeding rollers a along their 
shafts 6 is effected by means of a 
hand screw f and clips g, which 
clasp the rollers a on each side, 
so that by turning the screw f 
by means of a suitable handle 
or hand wheel adapted to asquare 
on the end of the shaft, the roller 
may be moved forward or back- 
ward on the shaft 5. 

The next improvement consists 
in the use of a pair of rollers h, 
for returning the timber to its 
original position on the bench 
whenapiank or piece has been sawn 
therefrom. These rollers h, which 
Mr. Worssam denominates the 
return rollers, are mounted on 
shafts i (running in suitable bear- 
ings), and are provided with spring 
clutches j, whereby they are 
rotated in the required direction. 
Motion is given to the shafts of these rollers h by a band passing | 
from a pulley / on the saw shaft m to a larger pulley 7 on one or 
other of the return roller shafts i, which are situated at opposite | 
ends of the machine, but are geared together by an endless chain 0 | 
or other suitable gearing, so that they will rotate together. 

The bearings wherein these return rollers are mounted form part 
of two vertical sliding carriages or movable standards p, placed at | 
each end of the machine, and are made to rise and fall by means 
of eccentric discs g or other equivalent mechanism. The return 
rollers h may therefore be below the top of the bench r during the | 





forward motion of the timber, but are capable of being raised above 
that level when required, so as to — the timber, and by their 
rotation to carry it back to its original place ready for another cut. 
A top binding-down roller s may be occasionally used, for which 
purpose it is mounted on a standard ¢, which is bolted to the top 
of the bench r, as shown, and carries alevers' This roller s would 
be immediately in front of the saw, but can be easily removed, 
and is used for the purpose of giving extra pressure to the feed 
rollers by means of the weighted lever u and weight w', and for 
steadying the timber. 


























RAMSBOTTOM’S MACHINE FOR STRAIGHTENING AND CENTREING THE COPPER STAYS OF LOCOMOTIVE FIRE-BOXES. 


In large locomotive works a comparatively considerable amount 
of skilled labour has to be spent in straightening and centreing | 
the numerous copper fire-box stay-bolts—operations which are 
necessarily required to be done before they can be chased in the 
lathe. At Crewe this work is performed automatically by means of 
a machine invented by the engineer of the London and North- 
Western Railway. The engravings show an end elevation, a 
cross section, a sectional elevation, and sectional plan of the 
machine. In a headstock, somewhat similar in appearange to 
that of a back-geared lathe, are adjusted three rollers; the centres 
of two of these, arranged one above the other, are fixed, and the 
pair are geared together by two spur wheels, one keyed to each 
roller, and worked by a third spur from the motioa spindle at the 
back of the machine. The third roller is movable on an eccentric 
spindle, and can be brought closer to, or drawn back from, the 
two other rollers. At each end of its spindle is keyed a handle, 
by oscillating which the eccentric movement is given to the | 
adjustable roller. The copper stay-bolt, necessarily dropped into | 
the machine with its longitudinal axis parallel to those of the | 
rollers, is thus forced into contact with the two fixed and geared | 


is being gripped by the three rollers. Thus held, a square centie 
is simultaneously brought up against one of its ends by means 
of a hand-wheel and screw, all arranged together in the same way 
as the adjustable head-stock of a lathe. This adjustable square 
centre, in its forward motion, brings the other end of thestay to bear 
against the opposite fixed square centre, adjusted in the frame 
on the left hand side of the machine. By reversing the action 
of the tool the copper stay then drops out underneath, and 
can be at once fixed in the chasing lathe. The spur wheels 
and the sockets for the square centres are of wrought iron, as 
well as the other details usually made of that material. 

We are indebted to the kindness of Mr. John Ramsbottom 
for the working drawings from which the engravings have been 
cut. In order to conform to the exigencies of spacing in our 
columns, we have been obliged to make our engraving to one- 
seventh of the full size. On the opposite page we engrave 
one of the peculiar portable tools used at the Crewe repairing 
workshops of the London and North-Western Railway, for dress- 
ing up, when worn, the principal working surfaces of locomotives, 
such as the cylinders, steam port faces, and the hornblocks. 


rollers, thereby being rolled out perfectly straight. The straighten- | From its facility of adjustment, and the fact that it is driven by 
ing operation’ being thus done, the stay has to be centred for | power, the cylinder slide-valve facing machine shown in the 
fixing between the lathe centres, This is executed while the stay | engraving can do in one day work that formerly took more than 
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a week’s chipping and filing. The 
plan and end view show the machine 
engaged in facing a steam port, while 
the elevation clearly lays bare its 
very simple and ingenious construc- 
tion. In providing means for fixing 
the base plate on which are. fitted 
the working parts, advantage has been 
taken of the valve-rod stuffing-box by 
inserting into it a conical plug which 
has been cast on the base plate, and 
which is temporarily steadied by a 
taper bush. At the other end, a chip- 
ping piece on the back of the base 
plate securely bears on the projection 
cast on the cylinder valve-chest for 
the reception of the lid. The studs 
of the lid are also utilised in steady- 
ing the machine, as they pass 
through a ledge cast at right angles 
on the base plate. The large central 
screw is caused to revolve by means 


_ of a pulley shown in the plan view ; 


this pulley is driven by a light cord 
from the main shafting of the shop ; 
and the shafting pulley being made 
in two halves, it can be accommo- 
dated with the greatest ease to any 
position of the machine. This cen- 
tral screw drives two worm-wheels, 
placed on each side of it. To each 
of these worm-wheels is bolted a 
cutter, consisting of the tool in one 
piece with a disc. The revolutions 
of the worm-wheels thus cover ver- 
tically the surface of the ports, so 
that it only requires a longitudinal 
feed to make them take the whole 
area. These wheels are therefore 
allowed to revolve on a bearing 
in one piece with a female screw, 
worked in a slide in the ordinary way, 
the motion being obtained indirectly 
from the central screw itself. At 
the pulley end has been cut, on the 
main screw, a screw of a larger 
diameter, for propelling a worm- 
wheel supported by a_ bracket 
screwed to the base-plate, and at 
each end of whose axis has been cut 
a screw. These screws, in their 
turn, each drive another worm- 
wheel, which communicates the 
feed motion by which the cutters 
are slided longitudinally along the 
face of the steam port. Mr. Rams- 
bottom has constructed a hornblock 
dressing machine, upon the same 
principle as to construction and 
mode of propulsion. It is, however, 
made. of sufficient length to reach 
across the engine, and to dress up the 
worn surfaces of both the opposite 
horn-blocks at one and the same 
time. We are indebted to the kind- 
ness of Mr. Ramsbottom for the 
drawings from which the engraving 
has been copied. 





An ARMOUR-CLAD TURRET-SHIP AT 
Sra.—We gave a full account some 
time ago of the trial of a small 
armour-clad sea-going turret-ship, 
called the Huascar, built and fitted 
with machinery by Messrs. Laird 
Brothers, of Birkenhead. We-have 
since obtained some particulars of 
her passage from this port to Brest. 
She is a vessel of 1,100 tons, and 
300-horse power, nominal, and ob- 
tained a speed of 12} knots at the 
measured mile, the indicated horse 
— on that occasion being 1,650. 

is vessel, after being completed 
for sea, left here for Holyhead on 
the 17th inst., encountered very 
severe weather on the passage, but 
proved herself an excellent sea boat, 
very buoyant, and rolled easily, even 
when placed broadside to a heavy sea 
in the race off Holyhead. ‘She left 
Holyhead for Brest on the 20th inst., 
experiencing severe south-west gales 
in the Channel, but fully maintained 
her character as a good sea-going ship, 
and arrived off Ushant on the 22nd 
inst., and anchored safely at Brest 
on the following morning. The 
Huascar had her guns on board, 
viz., two 300-pounders, mounted 
in the revolving turret, and two 
40-pounders (broadside guns), equiva- 
lent to a broadside of 680 lb. She 
had also her full complement of shot 
and shell, and stores and provisions 
for some months on board, in addi- 
tion to about 100 tons more coal than 
she is intended to carry for ordinary 
service, The trial, therefore, of the 
Huascar during the late severe 
weather we have had in the Chan- 
nel, and when loaded unusually deep, 
is most satisfactory, and proves that 
armour-clad ships of even small size 
can be built on Captain Cowper Coles’ 
turret principle to combine speed and 
sea-going qualities of the first order, 
carrying at the same time a much 
heavier and more effective armament 
than vessels of similar tonnage of 
any other construction.— Liverpool 
Albion. 

NEWSVENDORS’ BENEVOLENT AND 
PROVIDENT INSTITUTION. — We ob- 
serve with pleasure that Mr. Torrens, 
M.P., will take the chair at the 
dinner of the Newsvendors’ Bene- 
volent and Provident Institution, 
which will be held at the Freemasons’ 
Tavern, on the 20th of March next. 
This is one of the few societies which 
invite la‘lies to the dinner table. 


THE LOCOMOTIVE WORKSHOPS AT CREWE. 
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RAMSBOTTOM’S CYLINDER VALVE FACING MACHINE FOR THE SIX WHEELS COUPLED GOODS ENGINES OF THE LONDON AND NORTH-WESTERN 
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SOCIETY OF CIVIL ENGINEERS OF FRANCE. 
(Continued from page 61.) 


M. Contain laid before the society a new method of calculating 
the stress on lattice girders, and after detailing the difficulties 
which present themselves in the solution of the problem by the 
mathematical theory of elasticity, the author proceeded to examine 
critically the two best known methods. 

In the first, the plate girder is supposed to be replaced 
by a series of interlaced triangles, the apexes and bases of 
which are secured to the upper and lower members or booms 
respectively of the girder. Assuming that each bar is only 
submitted to the action of forces in the direction of its axis, 
it follows that the value of these forces may readily be de- 
termined by considering successively the cquilibrium of each 
triangle. This method of calculation tends to entail the adop- 
tion of exaggerated dimensions in the construction of lattice 
girders, which cannot but operate prejudicially. In the second 
method, that of M. Collignon, it is assumed that the tensile and 
compressive strains vary in an uniform ratio in each part of the 
girder, that the lattices intersect one another, and that each part, 
lattice or stringer, is only submitted to the action of forces in the 
direction of its axis; in fact, it is assumed that an uniform 
division of tension and compression exists in all the bars of the 
lattice at those points where they meet one another in the same 
vertical plane. Considering the equilibrium of the portion of the 

irder comprised between two vertical planes drawn perpendicu- 
fark to the neutral axis, and parallel to one another, and thence 
to the points where the lattice is attached to the upper and lower 
members, and in the middle of the space comprised between these 
points and those of insertion in the next bars—assuming at the 
same time that the horizontal action on the abutments is nil, we 
findif z'represent the abscissa of the firstof the two vertical planes, 
and if the two forces be represented by O and O', the first in the 
direction of the bars in the ascending system, and the second in the 
direction of the descending system ; if F be the longitudinal strain 
applied to the upper member, and F' that applied to the lower 
member; if p represent the weight of the girder per metre of 
length, in which is included its load ; if H represent the distance 
of the horizontal forces F and F', and assuming / to be the length 
of the girder, considered as supported between two level supports, 
and if, for the sake of simplicity, we assume the action of the 
strain to be uniformly distributed, then 
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Simple formule, bu’ which are open to two serious objections, 
namely, one based on the hypothesis of the uniform breaking 
strain, and the other on the supposition ¢ priori that each bar 
should only be exposed to extending or compressing forces. 

These formule show that it is at the abutments where the lattices 
are most strained, and that in calculating these portions care should 
be taken to distribute the strain uniformly among the bars on which 
itis exerted. M. Contamin, in the method which he proposes, admits 
that the girder is dist« ios though it were a continuous plate; 
that those points originally normal to the neutral axis are re- 
arranged by distortion in a plane normal to a curve determined by 
the position of the neutval axi lt of the known 
laws of variable moments of r may be regarded 
as being divided into isolated successively 
conditions of equilibrium. ermine the straiz 
exerted at the extr , first, for the lower 

i section of the girder 


extremities, he c 
limited to the right and left of the points of connection with 
the neutral axis, and determined in ht by a plane cutting 
horizontally two bars which cross at this it or a little above it. 
Designating by the abscissa of the howling plane on the left, 
by d the distance between the two planes, by # and g' the bending 
strain in the sections of abscissa x and 2 + d, by T and T, the 
shearing strain in the same sections, and assuming also that the 
strain is uniformly distributed over the portion of the girder sepa- 
rated. And assuming that the isolated portion of the girderis only 
submitted to a strain uniformly distributed and represented per 
metre of length by p, we have, for the sum of the longitudinal 
components of the elastic forces exercised on the section on the left 
of the separated portion of the girder 
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I being the moment of inertia of the section of the girder in 
the case in question, taken for the sake of example at the 
axis situated in this plane, and normal to the plane of flexure, 
and passing through 7' the centre of gravity of this section, z being 
the dimension of a superficial element of the section in the 
direction of this axis, v being the distance of this element from the 
axis ; and ‘z® being those of the extreme lines of insertion of the 
intersection of the plane in question with the portion of the girder, 
and for the suin of the vertical components we have 


For the value of the longitudinal and vertical components of 
elastic forces exerted on the right section, we have - 
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For the force uniformly distributed over the portion of the girder 
separated 
pd. 


And in order that the equilibrium exist it is necessary that the 
hars of the trellis exert on that portion of the girder forces in 
equilibrium with those which we have just considered—forces which 
reduce themselves for each bar into one oblique force for each 
couple. The oblique forces being resolved into vertical and hori- 
zontal ones, we easily perceive that the vertical component of the 
bar from left to right ought to equal and oppose ¢, the other 





i, + pd, and thot the sum of the horizontal components ought to | 


equal F, —F. If this be admitted that for each bar twocomponents 
are equal we find that forthe bar from left to right the resultant of 

‘ ; . : ',—F 
the forces exerted on it has ¢ for its vertical component, —— 
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for its horizontal component; that for the bar from right to left, 








on the contrary, the resultant has for its components ti: + p d and 
F, — 
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In the case of a couple it will hold good when the resultant of 


(t) ona bi ns 7 ) does not ineet the plane of section to the left at 


the point of gn of the strain (F) the same as F;. Thus the 


disposition of the resultants becomes— 
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If, then, fu be the distance to the neutral axis from the plane of the 
section, the points of intersection of the resultants of the oblique 
strains of the lattice with cutting planes will be— 
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The couple will exist if 
y, zymly,'Sy's 


I being generally equal to, or very slightly differing from, I'. 
Moreover, ¢ differing very little from (t + p @) it will suffice to 
verify the first difference, and if this hold good of lattice bars not 
only resisting the oblique strains cited above, but also the action 
of a couple whose moment , 

F—F')(y (lu er, 

( Vy (n+ =“ 4) 

The second hypothesis is that each bar exerts on that portion of 
the girder separated, besides the oblique action already calculated, 
a series of efforts reducing themselves toa couple. It is known 
that the actions exerted on each bar abutting on the same point of 
attachment as these efforts, are exerted by the intervention of the 
rivets; we know, then, the total of the forces which they have to 
resist. Making the same calculation for the upper parts of the 
bars, we can easily find the values of the forces which the plates, 
placed crosswise, ought to resist--in fact, all that it is necessary to 
calculate. 

In examining these formule it will be found that it is at the 
abutments and at the ends where the lattice is most tried. 

In the discussion which followed, 

M. NorD.iné stated thathe had lost the habit of analytical cal- 
culation necessary to be able to follow the abstruse researches 
which had just been explained, and he did not intend to contra- 
dict or support the theory; his only object was to defend the 
known theories against the assertions that had been lately made 
on different sides as to their incompleteness. He believed, on the 
contrary, that the essential theory of the lattice girder has long 
sinee arrived at a sufficient state of perfection for all practical pur- 
poses. What fault could be found with it? We have to suppose 
on the new theory that all the details were only subjected to longi- 
tudinal strains, as in an articulated system, to decompose forces 
which are able to operate at the intersection of the bars of the 
lattice ; to suppose that the shearing effort was confined entirely 
to the lattice, to the exclusion of the upper and lower booms or 
tables, and that the horizontal efforts, due to the action of the 
moment of flexure do not act; on the contrary except in these 
booms to the sion of the bars of the lattice, and finally to 
n system, more or less inexact, since i 
1iform section to arrive finally at seetions 
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very * inc cr. 

The Clapeyron method only serves to determine the reactions 
and abutiments in the where there are more 
than two supports, where elementary statics do not sufiice to 
let ine them, ‘The method in question serves the place of the 
theory of the elastic nst which scientific ob- 
jections Have been 1 ‘tainly legitimate in a particular 
point of view, but w received, and which still receives, 
8a ion. if it ig 


1 that the hypothesis of the uniform 
nis too far-fetched, there is no reason why the calculation 
h variable sections should not be adopted ; it is only an affair of 
approximation, a work of patience,fin which theory is not engaged. 
M. Nordling did not believe that the theory of uniform section 
conduced to a very different result, for it was not to be forgotten 
that the reduction of section only takes place at those points 
which are least strained. There is in the conditions of practical 
execution an element which appears more likely to influence 
the real value of the ‘reactions of the supports—for the calcula- 
tion these are assumed to be level. If the girder be not perfectly 
rectangular, or if an intermediate support is established a little 
too high or too low, or if a settlement takes place, then 
immediately the distribution cf strain changes. For lattices 
placed on metallic piles, the level of the supports changes with 
the temperature. Why, then, should we object to the little in- 
accuracies of the Clapeyron method, since, theoretical results are 
always subject in practice to modifications? The reactions of 
the supports once determined, the remainder of the theory of 
girders will be found in the three equations of equilibrium in 
elementary statics. In supposing the girder cut at a point by a 
vertical plane, it is necessary--1. That the sum of all the 
horizontal components shall be nil; 2. That the sum of 
all the vertical components shall also be xi/; in other words, 
that the breaking strain of the section considered should be 
equal to the weight of that part of the platform, minus the 
reactions of the supports situated on the same side; 3rd. Finally 
it is necessary that the moment of deflection shall be equal to the 
m of the moments of the weight of the platform, and of the reac- 
tion of the supports. 

These are, then, the elementary principles of mechanics which 
are beyond dispute, and which suffice for the calculation of every 
description of detail. 

There is little to say on the equation of moments, for whether 
we take account of the lattice or not, that does not much influence 
the dimensions of the horizontal booms. 

M. Nordling considered that it was more simple to neglect the 
lattice, and to admit a slight excess of force for upper and lowcr 
members, The principal controversy lies in the equation No. 2. 
The bars of the lattice, will they support the whole of the breaking 
strain—or the booms, will they sustain their part? 

M. Nordling thought it was altogether irrational to suppose that 
the booms had to support transverse strains, yet that might happen 
under certain circumstances, and it was, consequently, necessary 



































' that the lattice itself should have sufficient strength to alone be 
| able to support the breaking strain. Now how can this force be 


diffused over the various bars and lattices? That isa problem 
which it is possible to discuss at random, for it is, by its nature, 
indeterminate whenever a vertical strain is carried by more than 
one bar. The more they are multiplied the greater the uncertainty 
becomes—this is the reason why engineers have recourse to the 








most simple arrangements. The hypothesis that the strain is 
| divided equally among the bars appears the most simple and 
| practical. The actual distribution always differs more or less from 
| this uniform distribution in consequence of a multiplicity of 
| diverse influences (among which should be mentioned inequalities 
| of construction), but, as it is impossible to predict which bar 
| will bear an excess or deficiency, there is no reason why similar 
| bars should not be adopted in some well understood vertical 

arrangement, for it is well known that the dimensions of the bars 

ought to vary with the length of the girder, if we do not intend 
| to waste material. As soon as the bars vary longitudinally, it is 
| also clear that they cannot all be identical in height in all the 
| vertical sections. It is, moreover, known that the greatest break- 
ing strain for which the bars have been calculated does not neces- 





sarily take effect over the whole area, and that, in order to de- 
termine the greatest breaking strain, it is necessary, in the case 
of numerous works, to suppositions more or less compli- 
cated, but which do not anything special in the calculation 
of lattice girders. All + is proved, as far as is shown by the 
pane that the diffusion of strain is indefinite, as far as 
attice girders are concerned, is that if a bar be severed the strain 
will be divided over the neighbouring bars. 

The object of the rivets placed at the points of intersection of 
the trellis is to oppose the bending of the bars in compression, and 
not to assist in the support of the strains. In concluding, M. 
Nordling thought that in the present day it was much more 
important that some certain rules should be given on the weight 
that could be placed on a slender bar compressed longitudinally, 
than various theories, more or less ingenious, of the division of 
strain. It is well known that this weight, per square millimetre, 
rapidly decreases with the length of the bars, but in what propor- 
tion? People have had some experience with round and square 
bars, but it is entirely wanting with respect to angle iron, 
T-iron, &c., which are now used in preference to others for the 
construction of the lattice girders. 

M. ConTaMIN replied that he did not pretend to give a strict 
solution of the problem. He explained how difficult, not to say 
impossible, was the research; all he did was to offer a more 
rational method of calculation. What is to be desired in designing 
the lattice? It is to arrange the dimensions so that the girder, 
when completed, should comport itself as a homogeneous plate, 
that, in fact, it should deflect in accordance with the law which 
serves as the basis of the theory of the resistance of materials ; 
this hypothesis is the point of departure of the theory just 
described—it is not that of the theories criticised. In a substance 
submitted to the action of deflecting force, one cannot tell a priori 
that such a — shall comport itself in such a manner, that such a 
portion shall support the deflecting force with such a resistance— 
the study of the conditions of the resistance of solids is most 
complicated ; the elastic forces increase and decrease in accordance 
with fixed laws which we cannot alter. We have no right to 
admit that the bars of the lattice, whatever be their inclinations, 
only yield to extension or compression. 

So much for the criticism on the formula of Clapeyron, it is the 


application which has to be considered, not the formula itself ; in - 


the majority of cases it is insufficient, but it may be considered 
generally as giving a rule for the variation of the moments of 
deflection, a law which it is essential should be known when cal- 
culating the strains of the lattice. The problem presents already 
many undetermined elements, and it is precisely for this reason 
that their number should not be augmented. 

M. DaxLor observed that it was difficult to form an accurate 
judgment from an oral explanation of M. Contamin’s new method. 
The principles did not seem less rational than the theories at pre- 
sent in use. 

In his criticism on the researches of M. Contamin, M. Nordling 
has not brought forward a single new argument. In enunciating 
simply the hypothesis on which the theory rests, and the stereo- 
typed replies to the faults which have been found with it, he has 
repeated the basis of a theory which everybody knows. It is 
incontestable that it is well known how to construct a lattice 
girder which shall be stable. It is reasonable to suppose the 
plans adopted for the arrangement of the bars are suflicient for 
the purpose, since they do not break. But the whole of the 
question is not centered in this single fact. Part of the duty of 
an engineer is to make constant efforts to clear up the obscurity 
connected with problems, and to render an account of errors in 
practice. On the other hand, it is not necessary that the bars of 
the lattice should take the desired form. 

It is not less essential that the form of this section, as well as the 
collection of bars between them, and with the upper and lower 
parts of the girder, should be able to resist the strain to which 
they are submitted ; and in what concerns these last points the 
practice of the constructors is far from having attained a satisfac- 
tory security. Consequently one sees that it will be very desirable 
to arrive at an exact knowledge how the lattice girders work. 
That their manner of working has absolutely no connexion with 
the usual hypotheses is doubtful to no one. How can we admit, 
after a moment of reflection, that the details of a small meshed 
trellis, rivetted together at their intersections have only to resist 
longitudinal strains? It is evidently useless to insist on this point. 
M. Nordling, in order to suppress the difficulty, chooses the 
hypothesis which appears to him the most convenient and desirable, 
gives to the different details the suitable dimensions derived from 
a calculation based on this hypothesis, and then believes that 
all occurs in reality as he himself has fixed it. But it cannot 
be thus. When by reason of the formation of the girder cer- 
tain portions should, and appear to be, submitted to oblique 
strains, it is not because they shall have calculated the portions as 
if they were not solicited than in the sense of their length then 
the transversal will find themselves suppressed. One finds cones’ self 
thus led to conclude that, far from declaring useless and without 
object the researches of engineers who apply themselves to resolving 
the most difficult and arduous problems, it is necessary, on the con- 
trary, to encourage them in their patient studies, and thank them 
for their devotion to science. 

M. DeEsMovussEAUX DE GIVRE, in replying to the observa- 
tions of M. Nordling, establishes the following distinction 
on the subject of the indetermination of the problem. There 
is, moreover, an inherent want of determination in the nature 
even of the lattice, and this M. Nordling has invoked in 
saying that, if one of the pieces of lattice were missing, the adjoin- 
ing pieces would assume the strain of the broken pieces. That is 
certain, but that does not prevent us, leaving out accidents and 
inevitable disturbances, from arriving at a mathematical determi- 
nation of the lattice in following the method indicated in the 
meeting of Jan. 20th, 1865, and by this method they will not make 
the strips work except by traction or compression. 

There is also, on account of the mobility of the load, a second 
undetermined quantity. Let us consider, in fact, a lattice rationally 
calculated, of such nature that, under a certain load, the various 
fibres shall only be submittcd to strains of traction or compres- 
sion, and supposing that this load is modified the meshes of the 
lattice follow the rules for deflection of parallelograms and in con- 
sequence the fibres sustain the strain of flexure. That is a 
radical defect in lattice bridges and which engineers remedy more 
or less in placing ties diagonally across the mesh. 

M. Desmousseaux de Givré did not partake of the opinion of 
M. Nordling on the small utility of mathematical research into 
these matters. He thought that the greater part of these ques- 
tions, interesting to the engineer, required incontestably more tact 
than geometry, but that geometry rendered exact results. 

M. NorD.Inc replied that he was the first to thank M. Contamin; 
that he had not spoken against his work, butagainst the necessity for 
such work. Analytical researches possess a charm for M. Nordling, 
this sort of research ought not to Rodieeetieed. But science has 
its rights, and so has practice. It happens in mechanics as in phi- 
losophy, each new theory which seems to overturn its predecessor 
has the effect of increasing the scepticism of practical men. To 
combat this tendency in the case of the lattice girder, it is well to 
consider that the essential theory of this kind of construction is 
at = as well established as practice can desire, and 2s simple 
and unchangeable as the mechanical principles upon which it is 
based. 

The PRESIDENT wished to resume the debate as the question 
was not completely elucidated, and he was obliged to defer the re- 
mainder of the discussion to another meeting. He begged to 
thank M. Contamin, in the name of the society, for his interesting 
communication. He thanked also M. Nordling for having taken 
part in the discussion. M. Nozo fully agreed with M. Dallot 
that the researches of genius ought to be encouraged as being 
useful to the progress of science, and the rather that few have the 
time to devote to them, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


TWISTING IRON FRAMES FOR SHIPS. 

S1r,—I have lately been informed by Messrs. Vaughan and 
Deacon, of Liverpool, that about a year ago they built a small iron 
vessel with the frames bevelled by twisting, instead of by opening 
or closing. Hence it Fw that, though the operation may pre- 
sent some practical difficulties, they have in this case been over- 


come. W. J. Macquorn RANKINE. 
Glasgow, 27th January, 1866. 











NEEDLE POINTING. 

at the ‘* Notes and Memoranda ” in your last number it is 
said :— 

“In the manufacture of needles small fragments of metal are 
broken off and are apt to be inhaled by the operatives. By placing 
magnets at the mouth and nose the inconvenience may be 
remedied.” 

In pointing needles, which is done by dry grinding, fine particles 
of steel fly off which, if inhaled, aye injurious to the pointers. It 
has often been asserted that magnets have been used to separate 
this steel dust from the stone dust with which it is mixed ; 
= the one is little, if any, less injurious to the workman than the 
other. 

For many years past exhaust fans have accomplished all that can 
be desired, by removing the whole of the dust as soon as formed, 
which is driven through pipes and condensed outside the mill, 
leaving no chance of contamination of the atmosphere inside. 
You will, no doubt, be pleased to know that the needle-makers are 
not behind the age in mechanical appliances, and that these 
pointers have long enjoyed as good health as those engaged in 
other branches of this manufacture. 

47, Gresham-street, London, E.C. 

January 29th, 1866. 


H. WALKER. 





ARMOUR PLATING, 

Srr,—Since my last letter I am enabled to send you another 
sketch of a somewhat modified form of battery plating, on the 
dovetail-rib and Y system; it is, however, only one of a great 
variety that will readily suggest themselves. On the score of 





economy, and equivalent, if not superior in efficiency, the system 
will, no doubt, sooner or later receive attention from those whose 
business it is to erect batteries or build ships for war. Of course, 
for batteries, it may be used vertically. 

Can any of your readers say what the effect would be upon a 
long shot if it struck a V-plated battery, as indicated upon the 
sketch, and also the probable effect upon the armour. : 

Jan. 30th, 1806. T. W. Pivum. 


GOVERNMENT CONTROL OVER THE COMPASS EQUIPMENT OF 
MERCHANT SHIPS, 

Sir,—A leader appeared in THE EnGIveEr of 26th January 
ult., advocating Government interference with the compass 
equipment of merchant (iron) ships. , é 

I admit that this article takes a very correct theoretical view of 
the subject, and that the correction of the compasses, both 
standard and binnacle, may be very perfect and accurate for the 
locality and position of the ship at the time of “swinging,” but I 
deny that any reliance can be placed upon the register of devia- 
tions for every other locality and position, either in the northern 
or southern hemispheres, a ship may be in during a voyage or 
passage across the oceans. The registers of these local deviations 
in their hands then become a snare and delusion to the com- 
manders so supplied who trust to them. : ae 

The necessity for conformity to the practice of “ swinging and 
adjusting the compass” is already unfortunately (I use the word 
advisedly) too well impressed upon the minds of the owners of iron 
ships by the dreaded consequences to themselves and the com- 
manders, if neglected, in cases of loss, in bringing upon them the 
unmerited censure and condemnation of the Board of Trade. 

Far better would it be to send the commanders of iron ships to 
sea with a full knowledge and conviction of the complete un- 
reliableness of their compasses, and thus throw them upon their 
own resources to correct the errors of deviation by bearings of 
headlands, position by observation, chronometer, with that by 
courses and sights by the heavenly bodics. For the purpose of 
aiding the correction of compass, indications by sights and bear- 
ings of the heavenly bodies, there is a very valuable and reliable 
auxiliary to be found in the beautiful little mathematical instru- 
ment invented and patented by Capt. Saxby, R.N. 

Sut do not, Mr. Editor, advocate any more red-tape interference 
with nautical men, who generally have better-formed judgments 
to help them in emergencies of the kind than can be forced upon 
them by rules which are yet very imperfcct. 

Swansea, Jan. 29th, 1866. H. J. Mubce. 





BOULTON AND WATT’S FIRST MARINE ENGINE. 

Sir,- -I think it is rather to be regretted that Mr. Smiles, in his 
deeply interesting life of James Watt, should make such a very 
cursory allusion to the successful adaptation of his inventions to 
steam navigation. He might have told us the history of the 
Caledonia— the first steamer ever fitted with the beam engine. As 
possibly some of your readers—including Mr. Smiles himself—may 
not be in possession of all the circumstances connected with the 
vessel, I beg to give them as related by one who had a good deal 
to do with the early Thames steamers, in vol. xiv. of the “* Journal 
of the Franklin Institute” for 1834 :— 

“‘ During the summer of 1816 the British Government had pre- 
pared a vessel called the Congou, under Lieut. Tuckey, for explor- 
ing a river of the same name on the west coast of Africa, and 
employed Boulton and Watt to put an engine into her, which those 
gentlemen had made as a common overhead beam engine with 
wagon boiler. When finished the Congou was too deep in the 





water by nearly 3ft., the wheels so drowned they could scarcely 


move, and the whole matter so arranged that it was found 
absolutely ni to take out both engine and boiler, and let 
the Congou do her best without other help than sails. Among the 


junior officers in the Government dockyard at Deptford, where the 
Congou was fitted, the saying, ‘It is well to know what will not 
do,’ became a standing joke. Some of these young gentlemen 
furnished the writer with a few anecdotes on these points so super- 
latively ludicrous, that if papeeied at the present day they would 
throw doubts upon the authority of the whole narrative.” The 
narrative goes on to inform us that though the failure ‘‘arose 
principally from a want of information among the junior officers,” 
it stimulated Messrs. James Watt, jun., and Murdoch, in conjunc- 
tion with Mr. Brown, then an assistant, and afterwards a member 
of the firm, into devising the best form of engine for steam vessels. 
A British red officer, Wager, who had something to do with an 
experimental boat called the Defiance, which he had navigated to 
Holland, was also called into their councils. A Scotch boat, the 
Caledonia, built by James Wood and Co., of Port Glasgow, was 
purchased, her machinery and boilers taken out, ‘and a set of 
experiments instituted and pursued till August, 1817, at a cost of 
£10,000. These led to a settled plan of construction, by which 
marine engines were much improved. The Caledonia was a flat- 
floored vessel of 94ft. length, 15ft. wide, and 8ft. Gin. deep. ‘The 
speed the Caledonia attained was about nine knots an hour.” 
Changes have since been made in the details, and greater results 
obtained, but the beam engine still continues extensively in use; 
and the stupendous engines of the Persia and Scotia may be called 
Caledonias of a larger growth. James Watt, jun., accompanied 
the Caledonia to Holland and up the Rhine, and she was eventu- 
ally sold to the Danish Government, who employed her as a mail 
packet between Kiel and Copenhagen. It would be interesting to 
know what the venerable James Watt thought of all this. Pre- 
viously it would not appear that he attached much importance to 
steam navigation. The subject might certainly claim another 
caghe from Mr. Smiles in his next edition. 

Alexandria, 15th January, 1866. SAMUEL DaRTON. 

P.S.-—-I may add that the Favourite, Margate steamer,was the 
first British pees vessel fitted with side lever engines, by 
Boulton and Watt. This was in 1818. 

ANSELL’S INDICATOR. 

Sir,—I am unwilling to occupy more of your valuable space than 
to say that the letter of “‘N. J.” does not at all touch any of the 
arguments in my last letter. I am far more anxious “ to save life 
and limb” than he can be, but I do not wish to induce odium on 
invention generally by the use of scientific toys. 

_I quite agree with him that due exertions for the preservation of 
life are not made; nor will any indicator remove the apathy he 
complains of. Energy, not indicators, is the real safeguard. Iam 
sorry I cannot convince “N. J.” of the very simple essential 
difference between a Davy and Geordy lamp, and will charitably sup- 
pose that the one four hundreth of an inch he made mention of was 
aslip of the pen. I again repeat that the indications of Ansell’s 
instrument would, in all cases of sudden eruptions of gas (which 
are the common causes of large explosions), either follow or be 
coincident with the explosion. 

Respecting the number of deaths in mines, I stated that they 
were less upon the amount of coal drawn than formerly, which is 
the true way to look at the question. This I repeat. But the 
real difficulty is one which neither Mr. Ansell nor “‘ N. J.” can see, 
and that is the immense number of instruments required. Take a 
colliery drawing 500 tons a-day, no extraordinary quantity. Such 
a mine will have probably forty or fifty working places open; each 
of these would require one or more indicators, and the roads, air- 
ways, &c., of the mine would require as many more. Here are 
100 indicators all in telegraphic communication with ‘‘ the 
manager’s office,” and reporting themselves audibly (‘‘N. J.” 
insists on that) to that unfortunate official. But the idea is too 
absurd. In concluding my share in this correspondence I have only 
to repeat my offer to Mr. Ansell if he should at any time think it 
worth while to make a convert of me. 

A Civit ENGINEER AND-COLLIERY MANAGER. 

Huffield, 25th January, 1866. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE nineteenth anniversary meeting of the members of this 
institution was held on Thursday, the 25th January, in the Lecture 
Theatre of the Midland Institute, Birmingham, Robert Napier, 
Esq., President, in the chair. 

The secretary (Mr. W. P. Marshall) having read the minutes of 
the previous meeting, the annual report of the council was then 
read, which showed the very satisfactory progress of the institu- 
tion during the past year, and its prosperous condition, with a 
large increase in the number of members, referring also to the 
large and important annual meeting held in Dublin last summer. 
The annual election of officers then took place, Joseph Whitworth, 
Esq., being elected president of the institution for the ensuing 
year. A number of new members were also elected. 

The first paper read was a ‘‘ Description of an Improved Chrono- 
metric Governor for Steam Engines, &c.,” by Mr. C. William 
Siemens, of London. This governor consists of an open cup of 
parabolic shape, carried upon a vertical spindle, and caused to 
revolve within a closed chamber containing liquid, the bottom 
of the cup being open and immersed below the surface of the 
liquid. When the cup is made to revolve rapidly the liquid 
contained in it rises round the sides of the cup and sinks in the 
centre, the surface of the liquid thus assuming an inverted 
parabolic form; and on reaching the edge of the cup it overflows 
into the surrounding chamber, while at the same time a fresh 
supply of liquid is drawn into the cup through the hole in the 
bottom ; and the power absorbed in putting the overflowing liquid 
into motion offers a continuous resistance to the rotation of the 
cup. Ona level with the edge of the cup, a series of fixed vanes 
are placed round the circumference of the external chamber, and a 
corresponding set of blades are also fixed round the outside of the 
cup just below the rim, so that the sheet of liquid overflowing 
from the edge of the revolving cup is thrown against the vanes of 
the chamber, and by these is thrown back against the blades on the 
cup, whereby it is made to offer an additional resistance to the 
rotation of the cup. So long as the cup is driven at a constant 
speed, the overflow is constant, and produces an absolutely constant 
resistance; and hence, if the cup be driven by a constant driving 
power, independent of the engine, its speed is as uniform as that 
of a chronometer, within a very small margin of variation, which is 
definitely fixed ; and it continues revolving at an unchanging speed 
totally independent of the engine, and consequently affords the 
means of forming a governor for controlling the speed of the engine 
to aconstantly uniform rate. The constant power for driving the 
cup is obtained by a weight on the lever of the throttle-valve spindle, 
which is connected with the spindle of the cupandalso with thedriving 
shaft of the engine, through a set of differential wheelsandarocking 
frame turning loose upon the spindle of the cup. To this rocking 
frame is fixed an arm acting direct by a rod upon the throttle- 
valve, so that any change of position of the rocking frame causes 
the throttle-valve to be either closed or opened to a corresponding 
extent. The weight is constantiy tending to fall, and thereby 
drives the governor through the wheels ; but the action of the 
engine is in the opposite direction, and is constantly tending to 
raise or wind up the weight ; and the result is that when the 
engine is running at exactly the same speed as the governor, the 
weight neither rises nor falls, and the rocking frame remains 
stationary, holding the throttle-valve constantly in one position. 
But whenever the speed of the engine exceeds or falls short 
of the proper rate, by even the slightest variation, the dif- 
ferential action of the wheels is instantly called into play, 
and causes the rocking frame with its wheels to be shifted 


in position, and thereby closes or opens the throt‘le val 





to a sufficient extent to bring back the engine at once to the 
proper rate. The liquid employed in the governor is either water 
or paraffin oil ; and the chamber containing the liquid and re- 
volving cup is hermetically closed, so that no loss from evaporation 
takes place. One of these governors, with a cup of six inches 
diameter and six inches height, which was exhibited to the meet- 
ing, has now been in constant operation for several months at the 
writer’s telegraph works at Woolwich, employed in regulating a 
high-pressure engine running at high speed with very variable 
load ; it maintains the engine’ at an exceedingly uniform speed. 
under the most extreme variation of load, and no trouble of any 
kind has been experienced in its working. The governor is worked 
with water in this instance, and the absolute speed is regulated by 
simply changing the total quantity of water, the level being shown 
by a gauge glass graduated for the different speeds. 

The principle of the revolving cup of liquid has also been ap- 
plied in a more delicate and absolutely chronometric form for 
regulating clockwork and telegraph apparatus, where the variations 
of speed to which the machinery is exposed are not by any means 
either so sudden or so large in amount as in the case of a steam 
engine. The cup is mounted upon a spindle driven direct by the 
clockwork or apparatus that is required to be governed chrono- 
metrically ; but instead of being fixed on the spindle, the boss o 
the cup runs free upon a quick-threaded screw formed on the 
spindle, and the driving power to make the cup revolve with the 
spindle is conveyed through a spiral spring, attached to the spindle 
and cup, which also supports the weight of the cup and liquid 
when running at the normal speed and with the proper amount of 
overflow. The result of this arrangement is that the depth of 
immersion of the cup in the liquid is self-adjusting, causing any 
tendency to change of speed to be instantly compensated by a 
corresponding change in the resistance to rotation. A specimen 
was exhibited of an electric clock regulated in this manner by the 
chronometric governor. 

The next paper was ‘‘ On an Improved Construction of Wrought 
Iron Turntable,” by Mr. Wm. Baines, of Soho, in which the object 
has been to obtain a construction of turntable made entirely of 
wrought iron, but with uniform depth and strength throughout the 
top, all the portions being united together solid, thereby combin- 
ing the stiffness and solidity of a cast iron table with the toughness 
and strength of wrought iron. The top of the turntable is con- 
structed entirely of wrought iron girders, formed of bars rolled to 
a peculiar section, so as to fit into one another when placed 
together side by side; and these are framed together in such a 
manner as to form a continuous rigid girder in all directions. Only 
one form of section of iron is employed, the bars being rolled 
with two ribs and a groove cr channel between them running 
along one edge of the bar and upon both sides, and a single rib and 
groove of the same pitch running along both sides of the other edge 
of the bar; so that by reversing the bars alternately, top and 
bottom edge upwards, the ribs and grooves fit into one another with 
complete accuracy. The several bars are thus checked into one 
another along their entire length, and the bolts which secure them 
together have simply to act as fishing bolts to hold them together 
laterally, without being exposed to any transverse strain, as the 
bars are held from sliding vertically upon one another by the ribs 
and grooves along their edges. The rim of the turntable is formed 
of a single rolled bar bent to the required circle, and ribbed and 
grooved along the inner edges to correspond with the bars composing 
the girders. The under face of the rim, forming the upper roller 
path, does not require to be turned; and the cast iron rollers run 
in a live roller frame upon the lower path formed of a flat-bottomed 
rail bent to the circle. The only cast iron employed in the table 
is for the rollers and the centre pin; the centre boss is a strong 
wrought iron tube, bored out to fit the centre pin, and grooved out- 
side to receive the ribs of the bars composing the girders of the 
turntable top, which are bolted to it. The bars forming the girders 
are bent hot by hydraulic pressure; and where two or more bars 
have to fit one another, they are bent one upon the other in their 
permanent position, which ensures each being thoroughly bedded 
upon the others, the correct position of the bend being secured by a 
fixed stud on the bending machine, which enters the permanent 
bolt-hole previously punched in each bar. These cometehes are now 
being manufactured for five different gauges of railway, and of all 
the different sizes and forms in general use, without the employ- 
ment of any patterns, all that is required being the templates for 
diameter of circles, and the lengths of the several pieces of which 
the table is composed, as the entire structure is merely a repetition 
of the same pieces, varying only in length and angle of bend. 
The weight of the wrought iron turntables is less than one-half 
that of cast iron tables of the same size, which renders them 
easier to turn, and reduces the labour of fixing and removal; and 
as the construction of the tables admits of readily dividing them 
into portions of small weight, great facilities are afforded for 
conveying them into difficult situations. The depth is also 
considerably less than in most other tables, whereby the depth 
of the pit and excavation for the foundations is diminished. 
These tables have been at work more than three years, and ex- 
— to the severest tests of working, without any failure or 
racture, or any sign of injury. A specimen was exhibited of a 
portion of the top of one of the tables, showing the mode of con- 
struction and the arrangement and junction of the girders, 
together with sections of the rolled bars of which the girders are 
composed. 

The meeting then terminated. In the evening a number of the 
members and their friends dined togetlrer in celebration of the 
nineteenth anniversary of the institution. 


Tue Roya Navy.—At the Royal United Service Institution 
last Monday, Captain Horton, R.N., drew a comparison between 
the English and end fleets, and according to his figures the 
latter mounted upwards of 200 guns more than the British, besides 
which large numbers of the French ships are built on the same 
plan, whereby these groups ure better _ for squadron sailing 
than when constructed irregularly as in England. He advocated 
the building of all future ironclads on the turret principle of Cap- 
tain Coles, and represented the greatest want of the royal navy 
to be a fleet of swift, light draught steamships, of wood outside, 
with inner iron or steel skin and framework, and engines of such 
power that their commanders could accept an engagement with an 
enemy or decline it by running away, as might be deemed most 
judicious. Such vessels would be of primary use in mg my the 
merchant shipping of the enemy. American monitors, he said, 
are going out of favour in that country, in fact, most of them are now 
being turned into torpedoes. He stated that an eflicient method of 
covering the bottoms of iron ships with copper is known, the latter 
metal being so insulated from the iron as to prevent the destructive 
electro-chemical action caused by contact, but that no such plan 
has been adopted by Government, whereby iron ships are still 
liable to loss of speed from their foul condition. Admiral Halsted 
spoke of the resistance of Muntz’s metal to the action of sea water, 
and said that an estimate had been drawn up of the expense of 
making a vessel the size of the Warrior wholly of that alloy, the 
calculated difference in cost being £30,000. Mr. Reed, chief con- 
structor of the royal navy, said that the figures produced as to 
the comparative efficiency of the English and French navies were 
not trustworthy, and that the uniformity in the French fleet was “a 
uniformity of mediocrity.” It is true that few English ships are built 
entirely on the same pattern, because advantage is constantly taken 
of the experience gained from day to day. The difference between 
real and nominal horse power varies much, and this was one source 
of error in the comparative tables given by Captain Horton ; for 
instance, the engines of the Lord Clyde are built on a new prin- 
ciple; and she was described as similar to other vessels, although 
her ports are higher out of water and it has an inch thicker 
armour. He believed the French ships were not so swift os stated, 
and it is known thet the Niscora dees not steam so fast us alleged. 
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Mr. W. Houtpay, of the Union Foundry, Bradford, has recent] 
introduced an improved system of blocking railway tires, whic 
may be thus described, 

Fig. 1 shows a front view; Fig. 2 a side view; and Fig. 3 a 
vertical section of the apparatus employed. «a, a, is the bottom or 
bed plate, the upper surface of which is formed true to receive the 
tire to be pressed; b represents a heated tire on this bed plate in 
position for being blocked. For the purpose of blocking or com- 
pressing, the opposite surface of the tire is acted upon by the under 
surface of the movable plate c, and this plate, according to the 
arrangement shown, is connected by the rod d to the piston e, with 
capability of movement to and fro as acted upon by steam in the 
cylinder f. Steam from a suitable boiler is admitted to the upper 
or under surface of the piston ¢, by the valve g, in the valve box h, 
through the passages /, 2. j is the passage for the steam from the 
boiler into the valve box h, and & is the outlet passage for the 
spent steam. The valve g is connected to the spindle g', which 
passes through the stuffing-box /', and at its opposite end is formed 
with a loop *, to receive the outer end of an arm / affixed to the 
axis m, which turns in suitable bearings, and has affixed to it the 
lever arm m', which at its end m? is formed into a handle by which 
the attendant regulates the passage of steam into the cylinder f to 
either side of the piston e, or keeps it shut off therefrom. Upon 
the bed a are applied the segments n, n, n, and these at n' are each 
formed to receive the conical pin 0, projecting from the under sur- 
face of the plate c in such manner that when by the force of the 
steam acting on the upper surface of the piston e, or by the steam 
being allowed to escape from the under surface of that piston, the 
under surface of the plate ¢ comes upon the tire placed as indicated 
on the bed plate a, to,give truth to the opposite surfaces of a tire, 
the conical pin o will at the same time act on the surfaces n' of the 
segments n to force those segments outwards when their outer 
surfaces or periphery will press against and give truth to the inner 
surface, and to the rim 6' of the tire under operation. The 
cylinder f is formed with the lugs f! to receive the necks formed 
at one end of the rods f*, while the necks at the other ends of 
these rods f? are received into other lugs a' on the bed-plate a, by 
which means the cylinder and bed-plate are held together. These 
necks are held in their respective lugs by the set screws acting on 
the covers f* and a, 


WOODBURY’S PHOTO-RELIEF PRINTING. 

IN a recent number we gave briefly some particulars respecting 
a new method of printing from photographs introduced by Mr. 
Woodbury, but not having had an opportunity of seeing any of the 
results of his process we were unable at that time to give any 
opinion of its merits or prospects of suceess. With the last 
number of the Photographic News we received one of the first- 
published specimens, and believing the invention to be one of 
great value we trust we shall be excused for again bringing the 
subject before our readers. We believe we are correct in stating 
that this is at present the only means by which tints may be 
produced from photographs by the aid of the printing press. In 
all the ordinary methods of mechanical printing the ink used is 
opaque, and the gradation of shade is only produced by breaking 
up its continuity of surface by small s 3 of white. 

The process in question is based upo 
containing an alkaline bichromate is sensitive to light, and is 
rendered insoluble in those parts which have been exposed to its 
action. The effect of gradation in the print is produced by the 
use of a block or plate, which impresses the ink upon the paper in 
varying quantity, according to the lights and shades of the 
picture. To produce this plate the inventor first coats a sheet of 
tale with a solution of gelatine and bichromate of ammonia; when 
dry this prepared surface is exposed to light under a photographic 
negative, the tale side being placed next to the negative. When 
sufficiently acted upon by the light it is removed and immersed in 
water, which dissolves the gelatine where it has been covered by 
the opaque parts of the negative and leaves the image in relief. 

The next step is to obtain from this relief an intaglio from 
which numerous prints may be taken in the press. This may be 
accomplished in many ways, either by electrotyping or casting in 
sulphur, or by submitting the relief to pressure in contact with a 
perfectly smooth plate of type metal. The latter is, we believe, 
the plan generally adopted, and yields excellent results. Notwith- 
standing the softness of the metal but a slight trace of wear is 
observed after some thousands of impressions have been printed. 
Were it necessary to clean the plate for each impression, or to 
subject it to a heavy or rolling pressure, the result might be other- 
Wise. 

The ink cousists of a warm solution of gelatine and lamp black, 
with a little crimson lake, and is used as follows:—A few drops 
ace poured into the centre of the plate, and the paper placed upon 
it; the platen is then brought down, anda slight pressure serves 
to distribute the ink over th id to force out at the edges 
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all that is not required for the production of the picture. A few 
seconds must elapse before the paper can be removed to allow the 
ink to set, and when dry the print presents very little of the 
a pearance of relicf, owing to the contractile property of the 
gelatine. 

The print is protected from the action of moisture by immersing 
it in a strong solution of alum, thus rendering it perfectly in- 
soluble. 

With regard to the time required for producing a number of 
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prints, as many as one hundred and twenty have been worked-off 
in an hour by a single person. The cost is, we believe, very small; 
and now that the inventor has devised a plan by which the 
necessity of trimming and mounting the prints may be obviated 
there is little doubt but what the process will be eventually much 
used in book illustration, thereby combining the fidelity of the 
photograph with the permanence of ordinary prints. The specimen 
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which we have had the pleasure of seeing can hardly be distin- 
guished from a photograph, and is certainly a success. The 
subject is an excellent test of the merits of the process, the human 
figure naturally presenting more delicate gradations than would be 
found in a landscape, an@ is very successfully rendered. 

We understand that the patent will probably become the 
property of a company. 








Messrs. LATASTE, BULLOT, AND Mon- 
TOILLE, millers, of the Boulevart St. 
Martin, Paris, have recently patented in 
this country an improved method of de- 
corticating grain, which consists in first 
soaking the grain, for the purpose of 
softening the husk, for from three to four 
minutes according to the’ nature of the 
wheat or other grain to be decorticated. 
The grain thus prepared is ready to be 
| subjected to the decorticating operation. 
|'The apparatus used for this purpose con- 
sists, first, of a pair of wood grinding 
surfaces, covered with an elastic material, 
such as buff leather, for example, and also 
with wire gauze, one of said grinding sur- 
faces being rotate! in order to effect the 
decortication of the grain; secondly, of a 
fan or blower, for producing a current of 
air at the exit of the grain for the purpose 
of separating the latter from the bran or 
husks ; thirdly, of a second pair of grind- 
ing or finishing surfaces, also of wood, but 
furnished with an elastic covering only, 
and having a blower the same as the 
upper pair of grinding surfaces, by pass- 
ing through which the wheat or other 
grain will be decorticated and separated 
from the bran or husks, and may then 
be ground in an ordinary mill. By this 
means, it is said, from 90 to 95 per cent. 
of flour may be obtained, according to 
the nature of the grain, and without any 
of the bran which has been previously 
separated. The apparatus employed, as 
may be casily understood, will vary ac- 
cording to the kind and quality of the 
grain. 

The wheat falls gradually from an upper 
level down an inclined delivery channel a 
in any suitable manner, which directs the 
grain on to one end of an archimedian 
screw 4, which is of sufficient length —_—__— 

to enable the wheat or other grain to be well soaked with 
the water which is introduced before the grain enters the screw. 
On reaching the end of the archimedian screw the wheat falls into 
a hopper ¢, of « size and with a rate of supply sufficient to retain 
the wheat for two or three minutes, according to its nature, in 
order to permit of the husks being suitably softened. A dis- 
tributor placed at bottom of hopper ¢ supplies the wheat to a first 
pair of wood grinding surfaces ¢d, furnished with a leather dise i 
and wire gauze j, the latter serving to effect the decortication of 
the grain; this operation may also be effected between any suit- 
able and sufficiently hard grooved substances, such as leather, fish 
skins, stone, or metal surface. This distributor produces a 
uniform flow of the grain on to the upper horizontal grinding 
surface. The grain passes from the first pair of stones through a 
channel e, into which abuts a pipe from a fan or blower f, serving 
t> separate the grain from the husks or bran. The grain then falls 
on to a second pair of grinding surfaces g, termed “finishers,” 
also of wood as before, and furnished with a leather disc i, 
thence the grain falls into a channel e, in which is a current of 











ony a blower h, for separating any remaining husks that may 
e left. 
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PRopOsED BREAKWATER FOR TORBAY.— A numerously attended 
and influential meeting of the inhabitants of Torquay was held on 
Monday, at the Town-hall, Mr. A. B. Sheppard in the chair, to 
consider the propriety of petitioning Parliament and the Board of 
Trade with reference to the construction of a breakwater in 
Torbay. Sir John Bowring, Sir Lawrence Palk, M.P., Admiral 
Sherrington, and other gentlemen of position in the vicinity, were 
present. Speeches were delivered by the chairman, Mr. Belfield, 
Admiral Sherrington, Mr. Lakeman, Sir L. Palk, and others, 
strongly urging the necessity of constructing an efficient break- 
water at the mouth of Torbay, in order to afford a secure shelter 
to vessels of every land, and thereby preventing such terrible 
disasters as those which occurred a fortnight since. Petitions to 
Parliament and a memorial to the Board of Trade were agreed to, 
Sir L. Palk promising to bring the subject under the attention of 
the Government, and remarking that they were fortunate in 
having at the head of the Admiralty a noble duke, a resident of 
that neighbourhood, who knew the bay well, and who could speak 
personally of the facilities it contained. A committee was ap- 
pointed to take steps to carry out the resolution agreed to by the 
meeting. 
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TO CORRESPONDENTS. 

Nortice.—A Spectra, Eprrion of Toe EncIneer és published for 
Foreien Crrcoutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*.* We beg to call the attention of owr Advertisers to the notice 
below, and to state that the large circulation of THe ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any reccived after that time must neces- 
sarily stand over till the following publication. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 


- E. C.—Certainly not. 


I. P.J.—Jn THE ENGINEER for February Vith, 1865. 

SUBSCRIBER.— A letter lies at our office for this correspondent, 

A GERMAN ENGINEER—Read the specification No, 522, 165. 

W. M. H.—J/ you wish to put your proposal into the form of a short letter we 
will insert it. 

W. B.—(Banover-street, Liverpool .—The invention is not patented in this 
country so far as we are aware. 

J P—Practically there is no appreciable difference between the quantities of heat 
given out by cast and wrought iron steam pipes. 

“ Mr. LEFROY, Jnventor of Patent Fuel-power Engine and Boiler,” as illustrated 
and described in THE ENGINEER of 7th April, 1865, will find a letter at 
Melbourne Post-ofice, addressed to him there as above. 

I, P.—Passenger steam vessels only, under the control of the Board of Trade, must 
carry a certificated engineer. Many vessels trade under the English flag which 
never enter an English home port, or have anything British about them, so the 
regulation does not apply in such cases. 

A SUBCRIBER.— By compressing air 1-480th part, its temperature is raised \ deg. 
Fah, ; 2-480ths, 2 deg., and so on. You can have no difficulty in making your 
calculations from these data. We may perhaps add that the pressure of air is 
approximately inversely as the space occupied. Thus, by reducing two cubic feet 
of air to one cubic foot, its pressure is doubled, 

TELEGRAPH.— We cannot undertake to give an opinion as to the validity of a 
patent for the sulating substance you mention. The question of mechanical 
suitability should first be considered ; a certain degree of elasticity, for instance, 
is practically indispensable. In lengths of underground wire under forty or 
Jifty miles the effects of induction would be inconsiderable ; but if the substance 
in question be intended for the insulation of longer lines its inductive and con- 
ductive’ resistance should be determined by means of suitable tests, and the 
rapidity attainable in signalling under any given conditions could then be 
arrived at by calculation, based upon a comparison with any submarine line of 
known signalling capacity. 





BOILING TALLOW, 
(To the Editor of The Engineer.) 

Str,—Can you oblige me by informing me how many feet of heating surfacea 
stem boiler ought to have to boil 290 cubic feet of tallow at one time for soap 
making ? J. E. 

January 29th, 1863, a 
MEETINGS FOR THE WEFK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 6th, at 8 p.m. 
Discussion: ** The Craigellachie Viaduct,” and * The Grand River Viaduct, 
Mauritius Railways ” 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting, 
Monday, 5th February, at half-past eight: ‘On Gunpowder, and Gale's 
Plan for Rendering it I[nexplosive,” by W. Saunders, Esq. 








Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 

be made. 


THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addresse@ to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of TUE ENGINEER, 
163, Strand, London, W.C. 
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FRIDAY, FEBRUARY 2, 1866. 
COMPETITIVE GUN CARRIAGES, 

THE experiments recently conducted on board the Mino- 
taur go far to eliminate from the existing controversy one 
of the most important of the arguments raised for and 
against the turret and the broadside systems of naval con- 
struction. Their results are, on the whole, eminently 
satisfactory, and it may be taken as proved, that heav 
guns can be worked on Mr. Reed’s system with as ne 
ease as on that of Captain Coles. The latter gentleman 
has hitherto had his hands strengthened by the fact that, 
whereas the heaviest guns—tifteen inch—in the American 
navy have been actually worked in action with comparative 
ease, the working of twelve-ton guns on the broadside, 
was assumed by competent authorities both English and 
American, to be impracticable. It is true that the Monitors 
only fought in smooth water, and in so far the results 
obtained from them were unsatisfactory. They constituted, 
however, as far as they went, a good argument in Captain 
Coles’ favour with which Mr. Reed had nothing to com- 
pare. As heavy guns have become a necessity, it would 
follow that, provided they could only be successfully car- 
ried in turret ships, turret ships must be built to the exclu- 
sion of those fitted up with casemates. The moment it was 
proved that guns could be worked as well on one system 
as on the other, the Chief Constructor gained a step the 
importance of which it is not easy to overlook; and the great 
questions at issue have been so far simplified that we cannot 
think that the broadside principle will much longer form 
a good subject for the animadversions to which it has 
hitherto been exposed. We do not wish it to be understood 
that we pin our faith to either the one or the other of the 
contending systems. We desire to see both tested as fully 
as possible, and we hold that for the present too little is 
known of the real merits and demerits of either to permit 
anything resembling a decisive opinion to be pronounced 
with propriety either by engineers or the country. The 
Minotaur experiments have done much to support Mr. 
Reed’s theories, and it is possible that he may yet be in a 
position to prove by the aid of the twin screw frigate 
Penelope, about to be built, that the turret possesses no 
superiority over the casemate ‘so far as regards the power 
of offence. It will be time enough to consider the other 
points at issue when careful experiments have cast some 
new light upon them, and enabled us to dispense with the 
use of arguments long since worn threadbare. 

For some time past the Admiralty has had certain novel 





gun carriages and platforms under consideration, by the 
aid of which it was to work 12-ton guns on the 
broadside, Into the precise details of the construction of 
these i we do not at present feel at liberty to enter. 
It must suffice to say that they are intended to provide 
simple mechanical appliances, by the aid of which the guns 
= freely run out, while their recoil can be determined 
within very small limits, They are also intended to pro- 
vide for the accurate training of the gun right and left, for 
securing it in a'sea, and enabling it to be loaded with the 
utmost facility and despatch. These carriages have been 
termed “mechanical,” but, strictly speaking, they are 
neither more nor less mechanical than the old-fashioned 
mounting. They are worked by manual labour, and the 
principles involved in their construction are sufficiently 
simple. They have been constructed from designs prepared 
respectively by the authorities at Woolwich Arsenal, by 
Captain Cunningham, and by Commander Scott. A fourth, 
built from Sir William Armstrong’s designs, is not yet 
completed. 

The Minotaur steamed into the channel from Spithead 
for the purpose of testing the carriages on the 17th ult. 
Each carriage was fitted to a 12-ton 10°5-inch smooth bore 
gun, the nominal 300 Ib. firing 1501b. spherical shot. The first 
day’s trial proved that Commander Scott’s carriage enabled 
the gun to be fired about twice as — as either of the 
others. We make the statement advisedly, and we may 
add as corroborative evidence, that the 7'imes admits that 
the gun was worked with the greatest ease and regularity. 
As the 7'imes had no reporter on board, it is evident that 
this admission came from official inspiration, and as the 
Admiralt¥ is not remarkable for showing favour to inven- 
tors, and the leading journal loves not Commander Scott 
or his schemes, it is sufficiently evident that the entire 
arrangement must have worked very well indeed. Cun- 
ningham’s running-in-and-out gear, consisting of a pitch 
chain arrangement very similar in some respects to Scott’s, 
broke down about the second or third round, and the 
greatest difficulty was experienced in training his gun 
when run in, even while the gear remained perfect. Hence, 
the gun could not be kept constantly bearing, as it ought to 
have been, on the object fired at, while being run out. As 
to the Arsenal carriage, it quickly became clear that 


neither the new compressor with which it was fitted, nor | 


the plate compressor its immediate predecessor, which 
has been already adopted in the service, would hold the 
guns sufficiently fast to prevent violent recoil. So far the 
first day. On the 18th, the ship again left Spithead, and 
the firing was resumed with the following results. The 
men working the Scott gun—an ordinary crew selected 
from the Research—having become accustomed to the use 
of the compressor, handled it with the greatest ease; the 
first ten rounds being fired in 7 min. 13 sec., and the next 
ten rounds in 6 min. 8 sec. Twelve rounds were then fired 
in 6 min. 32 sec., or at the rate of 32°66 seconds per round. 
The charge consisted of 40 1b. of powder and one 150 Ib. 
spherical cast iron shot. The gun was double shotted in 
the succeeding experiments, one round being fired with 
35 Ib. of meres Boy and two with 401b, each. The carriage 
is fitted with two compressors, but the spare one—which is 
of double power—was not actually used. In a heavy sea 
it would probably be essential to the safety of the gun. 
The ship returned to Spithead in the afternoon, and a 
new self-acting compressor which had arrived, was then 
fitted to the Arsenal carriage. This compressor is, we 
believe, similar te one which had already been placed upon 
the new wooden slide and carriage of a 12°5 ton rifled gun 
which had been sent down for trial. With this gun on 
board, the Minotaur went to sea on the 24th ult., with the 
intention of going to the Lizard if necessary, in search of a 
breeze, but the weather was provokingly calm, and, so far, 
unsuitable for the experiment. The rifled gun was first 
fired with reduced charges, the carriage answering very 
well; it was then loaded with its full charge, 43 lb. powder 
and a 220 1b. cast iron solid shot. The resulting strain 
proved too much for the compressor; the gun recoiled 


with great violence, and ran out again still more quickly, | 


upsetting its gear; and we have heard a rumour that cer- 
tain armour fastenings were started. The self-acting com- 
pressor was thus far a failure, and it is questionable if we 
ever hear of it again. 

It will be seen that the entire investigation was thus 
reduced to very narrow limits. The failure of the other 
arriages left that of Commander Scott master of the posi- 
tion; but it is not, therefore, to be assumed that his arrange- 
ment represents the best that can be done in the matter 
of working heavy guns. On the contrary, there is little 
reason to doubt that with each addition to our experience, 
better things will be accomplished. Nor was this test as 
complete as was desirable. A gun-carriage, to fulfil its duties 
properly, must enable the guns to be worked in very rough 
weather. Whether Commander Scott’s carriage will or will 
not comply with this condition remains to be seen. As but 
one compressor was used, and the gun was worked with 
remarkable ease by an exceedingly small crew, while the 
ship rolled two or three degrees, it is more than probable 
that, with the increased power which can be cailed into 
operation when necessary, no difficulty will be experienced 
in working twelve-ton smooth-bore guns at least, in any 
weather which will permit a ship of the Minotaur class to 
open her ports. We believe that Commander Scott, 
in 1862, stated that he would undertake to work even a 
twenty-ton gun upon the broadside. That he has not as 
yet done so is due to the fact that he has not had the gun 
to work; but, judging from what he has already effected, 
it is quite possible that he may yet be able to perform all 
that he has promised. As it is, a great step has been made, 
and we believe we are correct in stating that a number of 
rounds, equal to that fired on board the Minotaur, has 
never been delivered from any twelve-ton gun at sea. In 
the most remarkable instance of rapid-firing in the case 
of heavy guns, with which we are acquainted, fifty rounds 
were discharged from a 110-pounder wedge breach-loader in 
twenty-one minutes, or at the rate of one round in ‘42 
minutes. This gun must not be confounded with the 


service 110-pounder Armstrong, which is much mere difli- | 


cult of manipulation. The United States fifteen-inch 


gun fired, when mounted en barbette, but one round in 


1 min. 10 sec. When mounted within the Monitor tur- © 


rets, one round every three minutes is considered excep- 
tionably rapid firing; the rammer being passed through a 
hole in the port stopper, .as but thirty inches intervene 
between the muzzle and the muzzle-box. Training and 
aiming is a much more tedious operation. 

| The practice on board the Minotaur contrasts very 
tavouteliy with these figures, and co far Captain Scott 
| has demonstrated that the 300-pounder may be at least as 
| freely adopted in the English navy as the fifteen inch 
Columbiad has been in that of America. 


THE HERBERT HOSPITAL AT WOOLWICH, 


In the numerous reports addressed to Boards or to 
the Chief Secretaries of State by the scientific officers in 
Government service, an immense amount of  infor- 
mation is conveyed often extremely valuable to the pub- 
lic. Many of these officers are, it need scarcely be said, 
men of the highest scientific attainments, and they are 
certainly restrained by no trade interests in conveying 
information. It is an unfortunate thing that only those 
réports can be purchased by the public which are addressed 
to Parliament, or which have been “ moved” to be printed 
and published by some one of the members of either House. 
It is very questionable whether much good is done by keep- 
ing back reports even on naval and military matters ; for 
it is notorious that even these notices are sure, sooner or 
later, to find their way into French or Russian government 
bureaux. But there can be no question that works such 
as that now before us should be made generally acces- 
sible. A report by Captain Douglas Galton, C.B., F.R.S., 
on the new military hospital at Woolwich, is too valuable a 
document to be stowed away for ever on inaccessible Go- 
vernment shelves. On the Herbert Hospital has been 
lavished an amount of care and investigation which 
makes it the model military establishment of the kind. 
The principles upon which it has been built and fitted up 
are the results of the investigations of two laborious 
Government Commissions ; the plans were designed by 
Captain Galton, examined in detail by the late Lord 
Herbert, and submitted by him to Miss Nightingale, 
“whose practical assistance was of great value in the 
design.” 

The Barrack and Hospital Improvement Committee 
| found in 1858 that the Garrison Hospital at Woolwich was 
overcrowded with 529 patients, whereas, with the neces- 
sary average cubic space of 1,200 feet per bed, it ought 
only to have contained 304 patients. In the succeeding 
year the number of patients rose to 579 ; many had to be 
accommodated in marquees in the grounds, so that Lord 
Herbert, who came into office as Secretary for War in 
1859, determined to construct a new hospital. The care- 
fully chosen site is on the western slope of Shooter’s Hill, 
bounded on the north by the Dover-road. Lord Herbert 
directed that it should be designed upon the principles laid 
down by the Royal Commission on the Sanitary State of 
the Army and the Barrack and Hospital Improvement 
Committee. These principles may be said to have con- 
sisted rather in the strong confirmation and re-affirmation of 
what was previously known than in any fresh discoveries. 
“ Avoiding the agglomeration of large numbers of sick— 
“ giving sufficient cubic space in sick wards—abundant 
“ ventilation direct from the outer air,” mean neither more 
nor less than ventilation, ventilating, and ventilators. 
More than a century ago Sir John Pringle wrote in the 
same sense, During the invasions in France of 1814—15, 
“ sick and wounded soldiers were treated partly in hos- 
“ pitals and partly in unfinished shed buildings, without 
“doors or windows, so that the air blew freely through 
“them.” To the surprise of the surgeons it was found 
“that in the uncomfortable sheds the mortality was one- 
“half what it was in the more comfortable hospitals.” 
Similar results were observable in the low rate of deaths 
of patients “in the small detached wooden huts at Bala- 
“ clava,” compared with that of the “ enormous death-rate 
“among British and French sick and wounded agglome- 
“ rated by thousands in the large unimproved, unhealthy 
“ Turkish buildings near Constantinople used as hospitals.” 
The large committee of army medical officers who reported 
in 1856 on a proposed hospital for Aldershot may be said to 
have adopted the favourable part of these remarkable prac- 
tical results in a design “ which, consisting of a series of de- 
“ tached structures, each a separate hospital, connected by 
“an open corridor running along the ground storey,” would, 
they concluded, “ effectually prevent anything like an undue 
“ accumulation of the miasma unavoidably generated, more 
“or less, when large numbers of sick are congregated 
“ under one roof.” The Royal Commission on the Sanitary 
State of the Army, presided over by the late Lord Herbert 
(1857), also investigated the best French and Belgium hos- 
pitals, and heard a large amount of valuable evidence, 
The principles they deduced were that the cubic space per 
bed should be 1,200ft. in England, and 1,500ft. in tropical 
climates; that the best construction for a hospital is that 
of separate pavilions, “with lateral windows on opposite 
“ sides, and natural ventilation;” the walls to be plastered 
with impervious cement, and stone to be used instead of 
wood for staircases and landings; the water-closets and 
sinks to be cut off from the hospital by a ventilated lobby. 
In military hospitals provision has also to be made for 
the maintenance of military discipline, and also that the 
hospital service, during peace, may serve as a preparation 
for that during war, In — ly applying the general 
principles they had arrived at, the Barrack and Hospital 
Improvement Committee determined to adopt, for home 
hospitals, wards 24ft. in width, the wall-space for each 
bed to be not less than 7ft. 3in.; the height of the ward 
to be 14ft., and a superficial area per bed of 87ft. They 
also determined upon placing the windows along the sides 
of the wards, with the beds between the windows—an 
arrangement now universally adopted in all the most 
recent improved hospitals. An important testimony to 
the ventilating value of the open fireplace is that the 
Barrack and Hospital Improvement Committee decided 
against any general system of warming and ventilation. 
Taey recommended instead open fireplaces in each 
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ward, and windows o at top and bottom, “in ad- 
“dition to flues near the ceiling for carrying off heated 
“air, and inlets for fresh air between the windows.” 
Amongst the other improvements on ordinary plans 
are the recommendations that a hospital “pavilion” 
should never have more than two floors of wards in a 
temperate climate, and only one floor in a warm climate ; 
that there should be made separate wards for special cases, 
for sick prisoners, and for convalescents. 

The drawings attached to the report show that the area 
enclosed by the buildings of the Herbert Hospital is near] 
115 square feet per patient. All the cooking and rece f 
baking is done in one large iron stove, fixed in the centre 
of the kitchen. It takes up nearly 15 square feet, and 
the apparatus consists of five iron boilers, each “ furnished 
¢ with a hinged and balanced cover fitted steam-tight, a large 
“tap for supplying steam or boiling water, and another for 
“emptying,” and each one can be converted intoa steaming 

. These cauldrons are fed by two complete steam 
a and furnaces, and their double arrangement allows 
the apparatus to be worked at full or half power as 
required. The coals and diets of the patients are taken 
from the basement to each floor by means of lifts, worked 
by hydraulic power from an accumulator made at Elswick. 
This latter derives its pressure of about 800 Ib. per square 
inch from a steam engine of 15-horse power. The gas is 
supplied from the Government works in the Royal Arsenal, 
and the water by the Kent Waterworks Company. <As 
this water, obtained from wells in the chalk formation, was 
found to be very hard, it is submitted to Dr. Clarke’s 
softening process before being used in the hospital. The 
reservoirs for softening the water, placed on Shooter’s-hill, 
were designed and constructed by Mr. Homersham, C.E. 

e process consists in mixing the water under treatment 

with lime-water in such proportions that the amount of lime, 
added to the hard water (which is itself water containing 
a large quantity of lime and magnesia salts) is equivalent 
to the lime and magnesia contained in the form of carbo- 
nates in the water to be purified. It then becomes cloudy, 
but, on being allowed to rest, it deposits a sediment con- 
sisting of the carbonates of lime and magnesia already 
dissolved in the water, and of the carbonate of lime, into 
which has been converted the lime in the water added. 
The theory of the process is, that the carbonic acid, by 
which the carbonates of lime and magnesia are held in 
solution in the water, is fixed by the additional lime in 
the lime water. This is upon the same principle as the 
softening of hard water produced by boiling; the carbonic 
acid is also driven off, by which the carbonates are held in 
solution, The process of getting rid of the carbonates of 
lime and magnesia by the application of heat, is at the 
bottom of a number of water purifiers that have 
been brought out of late years. It is not impos- 
sible that, in dealing with a large establishment 
of steam boilers which have to be fed with very 
impure water, this chemical process might be found eco- 
nomical. The particulars of the works for softening the 
water are given by Captain Galton, and with illustrated 
drawings. The main block of buildings contains two 
service reservoirs and two depositing reservoirs, the latter 
being placed on the floor above. In a smaller block of 
buildings are the lime-water reservoir and lime-house. 
The cream of lime is first conveyed to the lime-water 
reservoir, where it is thoroughly mixed in a volume of 
water by two revolvjng agitators. It is thence taken to 
the depositing reservoirs and mixed with the necessary 
proportion of water. After remaining there a sufficient 
time for the deposition of the earthy matters, it is let 
down into the service reservoirs for supplying the 
hospital. Each contains 47,000 gallons. The hot water 
supply is provided from two wrought-iron boilers, The 
whole cost of the hospital was £220,884, the land having 
cost £6,394, and the reservoirs for softening the water 
£5,351. 

The sanitary principles laid down by the Hospital Com- 
missioners have been practically carried out in detail in a 
most thorough manner. In order to economise warmth 
and ensure dryness, the walls of the wards are built with 
an air space in the centre. The floors are of oak, which is 
said to form the healthiest material for floors, and are laid in 
iron joists and concrete, with a smooth cement surface on 
the top, on Fox and Bairett’s principle. They have also been 
carefully oiled and bees -waxed. The walls are lined with 
Parian cement, so that no porous surface is present to 
absorb organic matter. In sufficiently warm weather the 
ventilation is mainly effected by the windows, and 
Sherringham’s ventilators are “introduced between the 
“windows on each side of the ward close to the ceiling, 
“and by ashaft at each angle of the ward carried up above 
“the roof for the escape of the foul air.” In cold weather 
the wards are both warmed and ventilated by a highly 
ingenious fireplace—or rather compound of ventilator, 
stove, and open fire-place—the invention of Captain 
Douglas Galton himself. It is said to be getting into 
reneral introduction for barracks; and General Morin has 

een lately carrying out some elaborate experiments and 
calculations about it, from which he declares that Captain 
Galton’s grate gives results as to warming and ventilation 
incomparably superior to the ordinary fire-place, though it 
only consumes 0°40 of the fuel. We find the invention of 
such importance that we intend shortly to describe and 
illustrate it in full. It comprises a principle capable of 
being used in other forms. The main idea may be briefly said 
to consist in isolating the grate from the wall, against 
which it is placed. The air from the outside is then 
allowed to flow past the open space, and, heating itself by 
contact with the hind part of the grate and the flues, it 
rises up and makes its exit near the ceiling. Dr. Arnott 
showed long ago that only one-seventh of the fuel was 
utilised in an ordinary fire-place, and the general adoption 
of the <9 tee grate would not merely save much fuel, 
but would do more than any laws for consuming smoke, in 
improving the atmosphere of our great cities. Other 


smaller hospitals, such as those at Hounslow, York, Fleet- 
wood, and Hilsea, have been also designed on the same 
principles as that at Woolwich, but, as Captain Galton 
observes, “in the Herbert Hospital we have for the first 


“time a building for nearly 650 sick, —eneing ing of separate 
“ pavilions, no r than a regimental hospital ;’, 
thus giving the nation a building ing all the advan- 
tages of the central administration’ of a large general 
hospital, “ combined with all the sanitary advantages of a 
“small regimental hospital.” 


THE LOSS OF THE LONDON. 


Tue most important questions raised by the loss of the 
London may be very simply stated. Was the ship properly 
constructed ? was she over-laden? and, finally, was she 
properly sailed? The consideration of the two last ques- 
tions is beyond our province ; with the first, and only with 
it, we have to do. ‘The evidence adduced in the course of 
the Board of Trade apg which commenced on Monday 
last, is very complete on this point, and the differences of 
opinion expressed by the witnesses examined are not more 
remarkable than might have been expected. There is no 
longer room to doubt that the London was in every respect 
a first-class ship, in the sense in which the phrase is habitu- 
ally used by naval architects, She was built at Blackwall 
by Messrs. Wigram in the summer of 1864. She had two 
decks, and three masts ship-rigged ; her gross registered 
tonnage was 1,752'29 tons ; that of the engine room being 
323°60 tons; she was 267 feet long, 35 feet wide, and 
24 feet deep ; the length of her oe tee was 26 feet ; 
her engines were of the compound direct acting variety, 
built by Messrs. Humphrys and Tennant, nominally of 
200-horse power. Thus far, in the matter of proportion, 
there was nothing with which to find fault ; that she was 
long and narrow is true, but so are all screw ships intended 
to be fast, and even in this respect she was better designed 
than many vessels of whose general safety no doubt has 
ever been expressed. As to workmanship and material, it 
is not easy to see how or where a single substantial im- 
provement could have been made on the method of con- 
struction actually adopted. The plates throughout were 
“best best ;’ a term which is, occasionally, slightly indefi- 
nite ; but in this case the iron really appears to have been 
uniformly of excellent quality. The garboard strakes were 
of 7 plates, and thence upwards for 13 strakes the plates 
were + inch thick, and above to the gunwale }iths thick. 
She was double rivetted with care from the keel to the 
gunwale. All the decks had suitable stringer plates to 
take longitudinal strains, and her keelson appears to 
have been sufficiently strong. She had iron bulk-heads, 
two before and two abaft the engines. It is not 
easy to find, so far, a single defective feature, and Mr. 
Waun, Lloyd’s surveyor, —— never reported upon a 
ship which better deserved to be classed as the London 
was, Al. It was proper to investigate the construction of 
the ship minutely in the course of an official inquiry in- 
tended to elicit every circumstance connected with her loss. 
But we must beg our readers to bear in mind that evidence 
as to the strength of the ship’s hull throws no light what- 
ever on the true cause of her destruction. This follows 
from the nature of the circumstances under which she 
foundered. Had she broken her back, or sprung a leak, 
the entire aspect of the inquiry would have been altered, 
but as it happened she did nothing of the kind. In one 
sense, the London was a sound and serviceable sea boat up 
to the moment she sank. Below water her hull remained 
perfectly tight. A few minutes before she — the sea 
which broke in the engine-room hatch, her bilge pumps 
were drawing air. Subsequently to the moment when her 
engines stopped, she was pooped, but we may safely 
assume that although running before a sea, she would 
while under steam have been able to keep sufficiently in 
advance of the crest of any heavy wave to avoid a catas- 
trophe which hastened, but certainly did not cause, her 
ultimate destruction. From the moment that a great 
chasm was opened in her deck the case became hopeless, 
and we have no hesitation in asserting that the most im- 
portant question raised is — by the construction of 
the engine-room hatch, and that it is on this point that the 
whole force of the investigation should be concentrated. 

Although we will not go so far as to state that the great 
majority of steamships which founder at sea, do so from 
causes similar to those which sent the London to the bot- 
tom, it is certain that many are lost each year indirectly 
or directly asa result of defective arrangements for pre- 
venting the sea from finding an entrance to the engine-room 
from above. Unfortunately, the point has not hitherto 
attracted sufficient attention. In the first place, a hatchway 
and its covering is apparently too insignificant an affair to 
require much thought. It has, therefore, been regarded 
as a mere matter of detail, which may safely be left in the 
hands of the ship’s carpenter. And secondly, there are 
certain difticulties connected with ventilation which at 
first sight render it not very easy to provide improvements 
on existing arrangements, Popular opinion on this subject 
was fairly represented in the course of the inquiry. Mr. 
Taplin, engineer surveyor for the port of London to the 
Board of Trade, on being asked the question, stated in 
reply, “that the working of the ship (engines?) would not 
have been impeded by a covering between the skylight of 
the hatchway and the engines. Such a contrivance would 
have interfered with the draught of air, but such inter- 
ference might have been easily counteracted by artificial 
means.” A conclusion so correct, that we find some diffi- 
culty in understanding how it could be combatted, as it 
was at the moment, by Captain Harris—one of the nautical 
assessors presiding with Mr. Traill, police magistrate—who 
stated that “such things were very well in theory, but the 
matter was different when the ship had to encounter the 
raging sea of the Atlantic.” The connection between the 
“yaging sea” and a question of ventilation, is rather far- 
fetched; and the words lead us to believe that the worthy 
captain either does not know much about engine-rooms, or 
that he did not comprehend the real purport of Mr. Tap- 
lin’s remark. Captain Harris, indeed, appears to have 
made up his mind that any improvement on existing 
arrangements is impossible. Mr. Waun, when asked on 
Tuesday, by Mr. O'Dowd, whether “he had any plan of 
his own for protecting hatchways,” said there “might be 
a wooden cover for the hatchway in bad weather. Of 





proper conclusion. Captain Harris asked, “what, in that 
case, the engineers would do for ventilation?” Mr. Waun 
replied, very naturally, that they must get it elsewhere 
than through the hatchway; and we were at first surprised 
to find that he did not go on to point out, as he should 
have done as a scientific witness, how the required object 
might best be effected. Mr. Waun, however, seems to 
have arrived long since at a conclusion identical with that 
of Captain Harris. He does not believe in protecting 
hatchways, and, to a query put by Mr. Traill, he vy flip- 
pantly remarked that “there was this objection to the use 
of such a cover as he spoke of : the moment it was put on 
down would go the steam, and up would come the engi- 
neers.” It is much to be regretted that men whose opinion 
possess a certain weight should permit themselves to treat 
an important question in such a spirit. Mr. Waun can 
scarcely be said to have a competent knowledge of his ° 
business, if he is not aware that the ventilation of 
an engine-room and the supply of air to the fur- 
naces need not necessarily depend on the presence or 
absence of an engine-room hatch, and that as a fact 
the American monitors keep steam very well indeed when 
ready for action, although their decks, then but a few 
inches above water, are perfectly water-tight and compara- 
tively shot-proof from end to end. Knowing these things, 
as we presume he must have known them, he would have 
done better to have thrown all the light he could upon the 
subject, rather than put off his questioner with curt replies, 
hardly to the purpose after all. Fortunately, others at - 
least equally competent to pronounce an opinion, fail to 
perceive the existence of any insuperable objections to the 
effectual protection of hatches. Mr. George Barber, a ship 
surveyor to the Board of Trade, stated that while stationed 
on the Clyde, before his recent transfer to the port of 
London, he had seen steamships fitted with coverings over 
the engine-room, and between that room and the hatch- 
way. In his own words 

The agg adopted was this :—Suppose a vessel had a full poop 
originally, and her engine-room skylight on the upper deck before 
the poop, the poop was carried out for some feet before the engine- 
room hatchway, and a water-tight bulkhead was carried from the 
main deck up to the poop. This plan has been adopted in several 
ships. There are two in the port of London at present—the 
Atalanta and the Bellona—which are fitted with such a protection. 
He approved the plan, and did not see why it might not have been 
carried out in the case of the London. It might have been 
adopted on board that ship by the poop being carried out about 
15ft. beyond the engine Be Bm Another plan which might 
be made available for merchant ships was that adopted in the 
royal navy. Shutters might be used for the protection of the 
engine-room hatchway. 

Such evidence as this contrasts favourably with that 
subsequently given by Mr. Waun, to which we have 
referred. Captain Harris, in this case also, raised the 
question of ventilation. We prefer to pass over his queries 
without comment. The spirit in which they were couched 
is sufficiently apparent :— 

Captain Harris : For what class of steam vessels are they (the 
shutters) used in the navy? 

Mr. Barber : For every class. 

Captain Harris : How is ventilation obtained? 

Mr. Barber: There are several contrivances aboard those ships 
for obtaining ventilation. 

Captain Harris inquired of the witness whether the shutters he 
spoke of were used in the navy to prevent men from going down 
when the ship was cleared for action, or to prevent the water 
getting into the engine-room. 

Mr. Barber replied that he had never heard they were for the 
former purpose. 

And in reply to another gentleman, Captain Baker, he 
went on to state that he believed that if such a ship as 
the London was now fitted up on the Clyde, her engine- 
room would be protected by a poop covering and bulkhead; 
adding, however, that he also “ believed that the London 
was fitted in the same manner as foreign-going steamers 
out of the port of London usually are,” a statement which 
we know to be substantially correct. 

We do not wish it to be supposed that we ignore the 
difficulties connected with the ventilation of engine-rooms; 
on the contrary, we believe them to be of some magnitude; 
but practical men know that the hatchways alone do not 
suffice to overcome them. Indeed, there are many expe- 
dients which cannot claim to be even approximately per- 
fect in every sense, which answer a better purpose, and 
which would at all events suffice to provide equally good 
ventilation if the hatchways were fitted with air-tight 
covers. For the benefit of those who believe that it is 
impossible to protect engine-rooms effectually, we may 
suggest one arrangement selected from several which would 
be found to answer, we fancy, even “in the raging seas of 
“the Atiantic.” In order to render the engine-room water- 
tight, it would be necessary to provide a movable cover, 
formed either of three-inch teak planks or iron plates. If 
the former, it should be constructed in two or more sec- 
tions, the joints being made tight by india-rubber strips. 
These being placed in situ, three or four broad iron 
straps, hinged if necessary, would be passed over them, 
and secured to the deck, by bolts tapped into sockets let in 
flush with the planking. Such a structure might be put 
in place and secured by the ship’s carpenter and his 
crew aided by a couple of hands from the engine-room, 
in about twenty minutes. The stoke-hole gratings might 
be closed by hatches of the ordinary kind, properly bat- 
tened down. The introduction of a few stout permanent 
angle or T-irons, crossing the hatch, rafter fashion, would 
so far support the planking that it would be rendered to 
all intents and purposes, nearly as strong as any part of 
the deck. We have next to consider the means to be 
adopted for providing at once for the escape of hot air 
from the engine room and the supply of fresh oxygen to 
the furnaces. The first object should be effected by 
fitting flap valves to the hatch cover. These would be 
normally kept open by springs beneath them. They would 
never rise above a horizontal plane, the slope of the 
sides of the cover securing an ample opening. The valves 
might be of iron of the simplest construction, resting 
when closed on strips of leather or india-rubber if need 
be; but such a refinement would hardly be found neces- 
sary. A sea falling on the hatch would close the valves 





course such a cover would stop ventilation.” A very 
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open. All this may appear very complex, but a little 
reflection will show that there salts’ wething compli- 
cated about the arrangement. The te opening of 
the valve apertures would be considerable, but it would 
hardly be sufficient to keep the engine room moderately 
cool without calling another agency into play, the nature 
of which will be understood in a moment. In order 
to supply the fires with air, the ordinary wind-sails 
usually made of thin sheet iron, must be removed, and their 
places supplied by strong wrought iron tubes of consider- 
able diameter, rising to a height of 8ft. or 10ft. above the 
deck. These tubes should turn over syphon-fashion at the 
upper extremities to prevent the entrance of water, while 
their lower ends being fitted with broad flanges could be 
screwed to the deck with eye-bolts, fitting tapped sockets. 
In this manner they a be rendered perfectly secure. 
Within either the engine-room or the stoke-hole one or 
two fans must be fitted to be driven from the main shaft. 
It is possible that these would be best placed horizontally 
immediately beneath the deck, the wind-pipes we have de- 
scribed opening directly into them at the axis. These fans, 
if of proper proportions, would draw in sufficient air to create 
a plenum within the engine-room and stoke-hole. The 
furnaces would thus be furnished with an abundant supply 
of air, while the surplus would escape through the valves 
in the engine-room hatch to which we have just alluded. 

It is beyond question that such an arrangement as this 
would be open to many objections. But it must be borne 
in mind that resort would be had to its aid only under 
exceptional circumstances. That it would fulfil the 
required purpose can hardly be disputed. Indeed, it has 
in all its essential features—the hatch valves excepted— 
been already employed with much success on board several 
of the United States men-of-war. The use of the blower 
in engine-rooms is very old, and air-tight engine-rooms 
have often been proposed. We do not anticipate that 
engineers would be quite so well off under the specified 
conditions as they would be in calm weather with every 
hatch fully open. But no men in the world more willingly 
put up with inconveniencies, or would, we think, be more 
disposed to accept without murmuring any expedient 
which would promote the safety of their ships. e trust 
that the entire question of sea-proof decks, forcibly driven 
home as it has been to the feelings of naval architects and 
——— by the loss of two splendid ships—the London 
and the Amalia—in the same gale, may not be suffered to 
drop until a permanent improvement has been made on the 
present defective arrangements. 








IMPORTS AND EXPORTS OF IRON. 

THE annual statement of the trade and navigation of the 
United Kingdom for 1864, just published, exhibits a number of 
fluctuations in various departments of trade and manufactures, 
but less in the iron trade except in relation to steel, perhaps, than 
in any other department. In 1860 the quantity of iron in bars 
unwrought imported was 54,061 tons; in 1861, 35,489 tons; in 
1862, 49,662 tons; in 1863, 46,635 tons; and in 1864, 53,918 
tons. The imports of chromate of iron rose by steady progres- 
sion from 729 tons in 1860 to 12,325 tons in 1864. Of iron and 
steel, wrought or manufactured, the quantities imported in like 
manner rose from 47,929 cwt. in 1860, to 202,334 ewt. in 1864. 
Turning to the exports we find that of iron, pig and puddled, 
the quantity exported in 1860 was 342,566 tons, and the increase 
is progressive to 1864, when 465,985 tons were exported. The 
quantities exported of angle, bolt, and rod, and railroad iron, of 
castings, of steel ingots, bars and sheets, was smaller in 1864 than 
in 1860. The other sorts—wire, hoops, sheets, and boiler plates — 
exhibit but slight fluctuations. We notice as regards machinery 
a progressive increase. In 1860 the value of the steam engines 
exported was £1,238,333, and in 1864 £1,617,117. Of machinery 
of other sorts the value of the quantity exported in 1860 was 
£2,599,488, and in 1864 the value was £3,231,475. Of the im- 
ports of iron, it appears that in 1864 we imported of iron ore, 
19,454 tons from France, 43,927 tons from Spain, 6,224 tons 
from Italy, 4,558 tons from other parts, in all 74,163 tons. Of 
pig iron, 9,094 tons were imported from Sweden, 5,148 from 
Belgium, and smaller quantities from other countries. Of the 
chromate of iron, Russia sends 8,246 tons, and Turkey Proper 
2,048 tons, out of 12,325 tons in all. Of 53,918 tons of un- 
wrought iron in bars, Sweden sends 46,812 tons, Holland and 
Belgium, 3,427 tons; and of 7,619 tons of steel, Holland sends 
4,981 tons, from Sweden we received, in 1864, 2,826 tons, and 
from other parts 512 tons. 


NOTES ABOUT PRIVATE BILLS. 

We hear about “the Slaughter of the Innocents” usually 
towards the end of the Parliamentary session, but as relates to 
bills the phrase may be used with some degree of propriety even 
before the session commences. 

In a few days our gracious Queen, whom God long preserve to 
us! will open the new Parliament, and deliver the speech from the 
throne, which all our readers will doubtless peruse with the atten- 
tion it merits. It would ill become us to criticise in anticipation 
that great document, or to animadvert censoriously upon what 
it may include and what it may exclude. This much, without 
peril to our reputation for loyalty, we may say, that there will 
not be very much made in the speech of the 633 petitions for 
private bills with which the “Gentlemen of the House of 
Commons” are—we should rather say appeared some time 
since to be—called upon to deal. Last year there were only 
595 petitions for private bills on the general list. The increase 
of thirty-eight for this session is pretty fair considering “ the 
state of the money market,” the tolerably complete ramifications 
of railways we have in all directions, and the supplies of gas, 
water, and everything else (except money) already provided for 
the inhabitants or citizens of almost every place in the United 
Kingdom of equal or superior importance to Eatanswill or Dose- 
borough ;—for particulars as to the propensities and normal con- 
dition of the inhabitants of which places, see the Gazette of the 
one and Argus of the other. 

We said just now that some time since the gentlemen of the 
House of Commons had in store for them petitions fer 633 
private bills. Not quite, we may now say, for, what with the 
difficulty of finding the deposit, the hopeless impracticability of 
some schemes, and the vulnerability of others, nearly, if not 
more than seventy of the lot have already either turned up their 
heels of their own- motion, or have been virtually slain by 
the examiners. Our readers are doubtless aware that 
private bills have other difficulties to encounter than those 
of an engineering character. They have divers ordeals to 
pass through—each involving heavy fees and costs—ere the bills 
can become Acts. First of all, they have the legal notices to 





advertise, and the bills and plans to lodge ; to give notices and 
to make applications to owners, lessees, and occupiers of land and 
property, and to conform to divers other formalities. When the 
promoters come to St. Stephen’s—otherwise the parliamentary 
Palace at Westminster—they must first, whether opposed or not, 
prove before one of the examiners that they have complied with 
all these conditions, which include, by the way, in the case of 
railway bills, the deposit, on or before the 30th day of November, 
published maps, with plans and books of reference, with estimates 
and various other documents. The examiners, Messrs. Smith 
and Frere, gentlemen learned in the law as affecting private bills, 
commence their sittings a considerable time before the House 
meets ; this year they commenced on the 18th January. The 
unopposed bills are readily got quit of, as the formalities referred 
to are all that call for consideration. But there are cases in 
which one, two, even half a dozen, and more memorials are pre- 
sented against a scheme, and the examiner takes the allegations 
in such memorials seriatim—the legal gentlemen beforehim pro and 
con, as touching the schemein question, being solicitors, or represen- 
tatives. of parliamentary agents, not barristers-at-law—at all 
events, they do not assume the imposing attire and adornments 
of these privileged gentlemen. The fights between contending 
parties in the Examiner’s Courts are often very tough and 
tedious—witnesses examined and cross-examined, and much to- 
do often made about nothing. The end of the whole matter up 
to this stage is, that the examiner reports to the House “that 
standing orders have been complied with,” or “standing orders 
have not been complied with,” as the case may be. In the latter 
event it is always competent for the House to waive the stand- 
ing orders, and this is not unfrequently done. 

Having passed the examiner and the House as regards stand- 
ing orders, bills come next before the referees, whose functions 
are to examine and report as to the competency of the engineering 
and the sufficiency of the estimates. After the referees’ scrutiny 
bills go before the committee, and, after their inquiries, to the 
House itself, where a bill may on occasion—the honourable 
members being all quite disinterested, of course—be thrown 
out, although it may have passed successfully through all the 
previous ordeals. 

Up to yesterday the two examiners had got through the peti- 
tions and hostile memorials in relation to nearly 200 bills. It 
may accordingly be supposed that the referees, as soon as ap- 
pointed, will have work ready for them in abundance ; and if they 
can fortunately get quickly through with the first bills presented 
to them, the committees may be in full operation within a fort- 
night. The duties of the examiners are of a very arduous 
character. If we might say so without offence, it is time that 
Mr. Smith was allowed to enjoy the otiwm cum dignitate he has 
so well earned. Although his rosy pleasant face is the picture of 
good health, his silver hair indicates an advanced period of life 
and a condition but ill-fitted to bear the strain upon the faculties 
which a long day in the examiner’s chair involves; it is not to 
be wondered at if the excellent gentleman sometimes manifests 
symptoms of fatigue. Mr. Frere, the other examiner, is a 
younger man, and manifests great patience, industry, and ability 
in the discharge of his duties, his sittings being sometimes, pro- 
longed till nearly six o'clock. 

‘To-day there are seventeen bills on the general list which stand 
for examination on standing orders, exclusive of adjourned cases. 
Each examiner has usually about fourteen bills on his list daily 
for examination. 





Tue French Navy.—The following remarks on the French 
Navy occur in the Blue-book just presented to the legislative 
body by the French Government:—‘‘ During the year 1865 the con- 
struction of vessels for the new fleet has continued to the extent of 
the credits allowed. The bases adopted in 1857 have been com- 
pleted by new types of iron-clad vessels more especially intended, 
some for distant missions, others for the defence of our ports, road- 
steads, and rivers. Two of those war vessels, belonging to the 
category of those inserted in the tables presented in past years in 
the statement of the situation of the empire, have, therefore, been 
built; an iron-clad corvette, and a coy vessel with a spur. 
The number of vessels in this fleet, which (exclusive of gunboats) 
was 123 on the 3lst December, 1864, is 129 on the 3lst December, 
1865. They are sub-divided as follows:—- 


Fast vessels. Mixed vessels. Total. 

Iron-clad frigates oo 10 we coo of = of «© -- 10 
Iron-clad corvettes .. .. «. ‘I os —. oe «=| 
Coast-guardiron-cladrams .. 1 .. «. — . ae 
Ships of the line notiron-clad 13 ., .. 3. 36 
Frigates notiron-clad .. .. 18 .. « 6 . 24 
Corvettes not iron-clad .. .. Il .. 7 = «6 ll 
Advice boats not iron-clad .. 46 _—-. 46 

Totals .. «. 100... 29 - 129 


Thus the new fleet has been increased by six finished vessels, 
viz:—Three iron-clad frigates of 1,000-horses’ power; one iron 
corvette, of 500-horses’ power; one iron-clad coast-guard, of 500- 
horses’ power; one corvette, not iron-clad, of 500-horses’ power. 
The steam fleet comprises, now finishing afloat, eleven vessels, of 
7,050-horses’ power. Lastly, the steam fleet on the stocks counts 
twenty-eight vessels, in different degrees of advancement.” 

Sreamsuip Coa, BuNnKER Covers.—The recent loss of the 
steamship Amalia is reported to have been caused by her coal 
bunker covers having been washed away. The captain of the 
Mauritius, a powerful steam tug-boat, intended to be employed on 
the Calcutta river, now lying off the north quay of the Great 
Western Docks, Plymouth, saengring repairs, reports that his 
vessel was placed in imminent danger of foundering in the recent 
gales from alike cause. Indeed, itseems that the most vulnerable 
points in our steam ships are the holes in their decks through 
which they are coaled. The Mauritius has ten of these circular 
apertures, which are about twenty inches in diameter, over her 
coal bunkers, and when she was last out these were only covered in 
the ordinary method by flat iron plates, maintaining their position 
simply through their weight. e insecurity of this arrangement 
on board a vessel when she is pitching and rolling in a heavy gale, 
with seas occasionally breaking over her deck, may be imagined. 
As in the case of the Amalia and the Mauritius, those covers must 
frequently get adrift, when the volumes of water that will pass 
through such aperture into the hold must inevitably endanger the 
safety of the vessel. Through the report of the captain of the Mauri- 
tius in this matter the attention of the surveyor to Lloyd’s at this 
port, Mr. W. R. Mulley, has been called to the subject, and the 
result has been that an ingenious device has been provided for 
effectually guarding against the evils likely to arise from the 
liability of the coal bunker covers to was’) off. Mr. Mulley’s plan 
is to attach to the under side of the deck by moans of iron plates 
two large iron hooks, through which a stout iron bar passes from 
side to side. In the centre of this bar is cut a hole and thread for 
a screw about an inchin diameter. To the under side of the cover 
of the bunker hole is attached an iron spindle, which screws into 
the hole in the bar. By this means the cover can be screwed down 
closely in such a manner as to be perfectly secure from being dis- 
placed by either the working of the vessel or wash of seas over her 
deck. When the weather is more moderate the cover can be raised 
by means of the screw several inches for ventilation without actual 
displacement; and when the vessel is to be coaled the cover can 
be unscrewed, and the bar removed with the greatest facility. The 
Mauritius is now roy | fitted with this improvement to her 
bunkers, and no doubt the plan will be very largely adopted in our 
steam marine when it becomes ge’ ly known. — Western Morning 

ews. 





00-ton anvil block, cast some weeks since at the London works of 
Messrs. Bessemer Brothers, was turned over from the pit in which 
it was cast to its permanent position. Some little time must yet 
elapse before the works are in operation. It is possible that only 
one description of steel—the very best—will be made at Greenwich. 

TRIAL OF A STEAM Fire Enoine.—On Tuesday, the 30th inst., 
the authorities at Deptford Dockyard, in pursuance of instructions 
from Somerset House, were ey for some time in testing the 
power of a steam fire engine. is machine is the same as 
so successfully used by Captain Shaw for several years back at our 
metropolitan fires, and is now being sent by the Admiralty to 
Bermuda, where for some time back great complaints have 
made as to the inefficiency of the fire engines when worked by 
manual labour. The ex ents took place in the presence 
the captain superintendent, Mr. Pemberton, the chief engineer. 
Mr. , from Somerset House, and several of the dockyard 
officers. e water was drawn from a depth of 12ft., and was 
projected in one, two, and three streams at a time with various 
sized jets; the fire was laid with wood and shavings, and lighted at 
2°45 p.m. Steam of 60 Ib. to the square inch was obtained in 
11 min. 10 sec., at which pressure the engine was started. The 
water immediately issued from the jet pipes, and was projected 
high above the roofs of one of the building sli The best result 
obtained was with a jet }#in. in diameter, when the water was 
projected to a horizontal distance of 218ft., the steam pressure 

ing 1251b., and the water 105 lb. to the square inch. It is 
interesting to com this with an experiment conducted by Mr. 
Pemberton and Mr. Gossage last week on the premises of the 
makers of the engine, Shand, Mason, and Co; when under 
precisely similar circumstances an estimated height of 40ft. above 
a measured brick shaft of 120ft. was obtained, showing a propor- 
tion of 160ft. perpendicular to 218ft. horizontal, the water pressure 
being in both instances 105 1b. to the square inch. The experi- 
ments, which lasted one hour without stopping the engine, con- 
cluded with three jets at one time, each being equal to that from 
one hand-worked brigade fire engine. We are informed that the 
engine weighed considerably under one and a-half tons, and was used 
for some days at the late great fire at St. Katherine’s Docks, where 
the new metropolitan fire brigade, having a totally insufficient 
supply of steam fire engines of their own, borrowed from Shand, 
Mason, and Co. 

Tue Mip-Lonpon Raitway.—Of all the metropolitan railway 
bills about to oceup the attention of Parliament, the Mid-London 
Railway scheme will demand the most consideration. This line— 

lanned by the engineers, Messrs. Hemans and Falkner—is 
intended to be six miles in length, and to run underground through 
the heart of London, taking the route of Holborn-hill, Oxford- 
street, and Hyde Park. It will, however, come in contact with 
the back premises more than with the fron in its course. Its 
termini are proposed to be placed at Shepherd’s-bush and Farring- 
don-street. Between these two places the Metropolitan Railway 
describes a semicircle, and the new line will form the diameter. 
Beginning at the Kensington station of the West London Railway, 
it will proceed thence to the point of junction between the Addison 
and Uxbridge roads, where there will be a station. It will then 
follow the Uxbridge-road as far as the Marble Arch, passing under 
the authorised branch of the Metropolitan near the spot once occu- 
yee by Notting-hill-gate. At this point the Mid-London will be 17ft. 
»elow the other line. From Notting-hill-gate to Cumberland-gate 
the projectors intend to carry it beneath the park side of the road, 
which is wide enough to allow the works to proceed with few or 
no interruptions of the traffic. After ing Cumberland-gate, 
Hereford-street is entered, and thence the railway will run nearly 
parallel with Oxford-street, keeping from 100 yards to 200 
on the south side, in order that the frontages may not be injured, 
or any obstacles placed in the way of the traffic. Bond-street is 
crossed south of Union4treet, and it is proposed to make a new 
street here, over the railway, into Hanover-square. Except when 
in course of construction the railway will not interfere with 
Hanover-square or the surrounding houses. It passes under- 
ground along the north side of the former, into Princes-street 
and Regent-street, which will have a station in the rear, on the 
City side. From this point it proceeds through less valuable pro- 
perty to Soho-square, and comes out in High-street, St. Giles's. 
Here it will cross the authorised line between the London and 
North-Western Railway station at Kuston-square, and the 
London, Chatham, and Dover station at Ch -cross. It is 
proposed to widen High-street. Thence the line follows Broad- 
street to Drury-lane, from which it will run to Lincoln’s-inn, 
passing along the north side, just touching the garden, and reach- 
ing Holborn at the entrance to Chancery-lane. According to the 
plans a new street, 6Oft. wide, will be made all the way from 
Tottenham-court-road to Chancery-lane, oy nearly parallel 
with Holborn. The trains will run beneath the centre of the 
street, while the houses on both ‘sides will be the property of the 
railway company. From the entrance to Chancery-lane the route 
will be made parallel to Holborn, which is here, say the projectors, 
sufficiently broad to allow the works to be executed without stop- 

ing the traffic—a condition to which the company will consent to 

bound. The line will next pass through Middle-row, already 

condemned by the Board of Works; and just touching Hatton- 

rden, it will cross the new street under the Holborn Valley 

Tiaduct, proposed to be made by the Corporation. Between 
Hatton-garden and this road the Corporation purpose to construct 
a new street, beneath which the railway will run; and the directors 
are willing to join the municipal authorities in the purchase of the 
necessary land. The engineers state that the line can be carried 
out in connection with the Holborn _ improvements, and 
may utilise some of the arches. From New Victoria-street it will 
be continued till it joins the Metropolitan Railway between 
Farringdon-street and the new dead meat market at Smith- 
field. In fact, this burning place of the martyrs will soon be 
tunnelled in all directions by the different underground Pie 
which are pl d. At Hatton-garden the Mid-London will di 
into two portions, one going to Smithfield as described, the 
other going across F on-street into the London, Chatham, 
and Dover, near Ludgate-hill—thus giving access to the lines south 
of the Thames. Running powers over the Metropolitan Railway 
are taken as far as Liverpool-street. The direct length of the 
Mid-London line, from Addison-road to the junction with the 
Metropolitan, will be 5} miles; but a long branch in a northerly 
direction joins the West London, to give the trains of the London 
and North. Western access to the new route. This len; 
pass principally through open land and brickfields, where the 
company will have room to establish workshops while th» \. lor- 
taking is in progress. There is also a more direc! ~:1...0a with 
the West London Railway close to Addison-roal. ‘he gradients, 
asa rule, are favourable, 1 in 60 being the steepest. They are 
situated near the beginning of the line, at the point where it enters 
the Uxbridge-road. po b steep ient, 1 in 62, is at Holborn- 
hill. All the rest of the route is nearly horizontal. There are sha‘ 
curves at the junctions, all the others being of about a quarter 
amile radius; and where the railway enters and leaves Holborn 
there are two sharp curves of twelve chains radius. At 
this point the houses above wiil be bought by the ag 
Throughout, the works will much resembe those on the Metro- 
politan Railway, except in the matter of the stations, only two of 
which will be of a decidedly underground character, the rest being 
well lighted with glass roofs, The two exceptions are Kensington- 
gate and Victoria-road. The proposed stations will be at Addison- 
road, Notting-hill, Kensington-gardens, Cumberland-gate, Oxford- 
circus, Tottenham-court-road, Lincoln’s Inn, and New Victoria- 
street. The estimated cost of the whole undertaking, —e 
purchase of land and property, is £2,500,000, a sum which, ‘it 
said, allows a large margin for contingencies. 
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BOILER INCRUSTATIONS. 
(Concluded from page 67 ). 


In practice sulphate of lime can only be removed from water by 


undergoing decomposition—for example, by carbonate of soda, 
which forms carbonate of lime, which is deposited as a powder, 
and sulphate of soda, which remains in solution. It has been 
stated that as much as thirteen hundred pounds of incrustation 
has been taken from a single boiler at one time. It may seem 
impossible for so large a quantity of earthy matter to be de- 
posited from waters which average only seventeen grains of incrust- 
ing constituents per gallon. When it is recollected, however, 
what vast quantities of water pass into a locomotive boiler the 
possibility will be fully conceded. It was stated by a master 
mechanic on the road that a locomotive, in running forty miles, 
will take in 1,800 gallons of water, equivalent to forty-five gallons 
per mile, a quantity which seems incredible. 
Accepting this statement as a basis for calculation, we have 765 
grains, or more than an ounce and a-half, of earthy matter as a 
sible average of the quantity which enters the boiler per mile. 
{ultiplying this by 1,988, the average number of miles run on this 
section of the arte each of fifty-six locomotives in one month 


(December), we have 217 Ib. of incrusting matter entering a boiler | 


per month, or 2,604 lb. per year. Nor is this necessarily a maxi- 


mum, as some boilers receive the larger part of their water from | 


stations furnishing water much below the average in purity. 
THe Errect or INCRUSTATIONS. 

The injurious action of the incrustations is threefold :— 

1. Being very poor conductors of heat, and oceupying a position 
between the boiler plates and the water, they cause a great loss of 
heat and consequent waste of fuel. This waste is estimated at 
20 per cent., and in some cases as high as even 47 per cent., of the 
fuel used. Nor does this waste require a very thick incrustation, 
a very small fraction of an inch of scale being sufficient to exert a 
decided influence on the a of fuel necessary to produce the 
required power. This loss of heat involves, of course, a corre- 
sponding loss of power. 

2. For the same reason they cause an overheating of the boiler 
plates, which often become red-hot, though only separated from 
the water by a thin scale. Such overheating is sure to cause a 
rapid burning out of the metal, and may result in an explosion 
of the boiler should the expansion of the boiler plates loosen and 
detach the scale, so as to expose the overheated surface of the 
water. 

3. The corrosion of the metal occurs most rapidly in those 
parts of the boiler upon which the deposits are most liable to ac- 
cumulate. 


THE CORROSION OF THE BOILER PLATES. 


The only substances contained in the water, which can be sup- 
posed to act upon the iron, are the alkaline salts, chlorides of 
potassium and sodium, sulphates of potassa and soda, and chloride 
of magnesium. That these substances do affect iron is shown by 
introducing slips of iron and copper connected with a galvanometer 
into their solutions. A galvanic current is produced, which is a 
certain indication of chemical action ; aithensh the short duration 
of such an experiment precludes the possibility of any consider- 
able corrosion of the iron. 

The impression which prevails among some of the employés of 
the road, that the corrosion is due to some acid, is not confirmed 
by the analysis of the water. No free acid, except carbonic, exists 
in any one of them; and the presence of the carbonates of lime 
_ magnesia renders the existence of any other free acid impos- 
sibic, 

The copper and brass tubes, used in locomotive boilers, on 
account of the rapidity with which they ‘‘make steam,” must 
greatly facilitate the corrosion of theiron. The copper is rendered 
electro-negative, while the iron in the electro-positive condition is 
corroded. That the incrustations may have some influence on the 
corrosion is proved by the fact that the plates which suffer most 
are those upon which the incrustations most rapidly accumulate, 
the lower or ‘‘ belly plates ” of the boiler. 

This coincidence may be owing to the fact that the deposits sub- 
side most readily in those parts of the boiler least disturbed by 
currents. It would be well to ascertain whether an arrangement, 
by which the water entering the boiler could be made to produce 
in those parts not directly over the flues or fire-box, would not 
materially diminish both the deposits and corrosion. 

As a somewhat anomalous fact, it may be mentioned here, that 
even chemically pure (distilled) water is not adapted for “ feeding” 
boilers. Some of the condensers used in connection with marine 
boilers, for condensing the waste steam, are found to furnish water 
which produces effects quite similar to these noticed in the loco- 
motive boilers. It is even staied that the addition to this water 
of a small quantity of water containing chloride of sodium and 
sulphate of lime (sea water) suffices to prevent the corrosion. 

The corrosion of the locomotive boilers is not evenly distributed 
over the surface of the plates, but is confined to pits and grooves, 
which are most abundant along joints, and, in fact, wherever the 
surface of the metal may have been bruised. The surface of the 
boiler plates is harder and less readily attacked than the interior, 
which it protects as the skin of an apple protects its interior from 
decay. In trimming down the rough edges where the plates lap 
and where braces are rivetted to the plates, the boiler-makers are 
liable to cut through this hard surface with their chisels, and at 
these points the corrosion is most rapid. 

After a careful consideration of all the facts of the case I am 
satisfied the corrosion of the plates is due to the saline substances 
already mentioned, aided by the electro-positive condition of the 
iron (induced by contact with the copper or brass tubes), by the 
presence of bulky incrustations, and by the high temperature of 
the water. 


MEANS FOR PREVENTING Borer INCRUSTATIONS AND CORROSION. 

Numberless substances and methods have been proposed, from 
time to time; for preventing the bad effects of impure water in 
boilers. Although it is beyond the plan of this report to discuss- 
or even to mention them all it is important that some general idea 
of the principles upon which their supposed efficacy is based be 
given here. 

Most of the methods are designed merely to prevent and remove 
incrustations, the opinion has been already advanced, however 
that corrosion is much aggravated by the presence in the boiler of 
calcareous deposits. Methods which prevent incrustations must, 
therefore, diminish corrosion. Some of the methods to be men- 
tioned are applied to the water before it enters the boiler; in other 
cases substances are introduced into the boiler itself. In most 
cases the salts of lime and magnesia are either precipitated in fine 
particles as a loose mud, or rendered permanently soluble. 

Filtration, which reinoves suspended impurities, is in this case 
useless, as the salts to be removed are in solution. 

Distillation is particularly recommended, and employed to a con- 
siderable extent, for marine boilers using sea water. The anoma- 
lous behaviour of distilled water has been already mentioned. This 
method of purification is entirely impracticable for locomotives. 

soiling expels the free carbonic acid, and causes the separation 
of the carbonates of lime and magnesia, and if conducted at a high 
temperature, under considerable pressure, results in the almost 
complete precipitation of the sulphate of lime. This would, how- 
ever, merely transfer the incrustations from the locomotive boiler 
to some other vessel, and would, therefore, be valueless in this 
case. 

Lime-water is employed on alarge scale at Woolwich. The lime 
combines with the free carbonic acid, causing the precipitation of 
the carbonates of lime and magnesia. The proportion of lime 


water added varies with the amount of free carbonic acid present. 
In a few hours the carbonates settle, leaving the supernatant water 
clear. As the lime added is also deposited as carbonate, nothing 





not affected. This method is ily applied and inexpensive. It 
merely requires extra tanks nr te Leeweter and for settling the 
sediments ; it is specially applicable to water containing little sul- 

hate of lime. , 
‘ Baryta water, which affects the sulphate, as well as the carbo- 
nates, has been proposed, but its high price puts it entirely out of 
the question. 

Carbonate of Soda.—This salt precipitates the carbonates of lime 
and magnesia by withdrawing the free carbonic acid. It also 
decomposes the sulphate of lime, Peaning evacuate of lime, which 
is deposited, and sulphate of soda, whi remains in solution. 
This is very effective and not expensive. Added in excess, how- 
ever, it is said to produce priming and leakage. Carbonate of 
potash would answer the same purpose, but it is more expensive ; 
caustic soda and potash behave in nearly the same manner. Car- 
bonate of ammonia has the same effect on lime salts, but does not 
precipitate the esia. Carbonate of soda is preferable to the 
other substances of this class on account of its low price. 

It may be advisable to employ caustic soda in some cases on 
account of its superior efficacy in loosening hard scales. 

Chloride of Barium decomposes sulphate of lime, forming sul- 
| phate of baryta, which is deposited. This would be too expensive 

in this country, besides being objectionable on account of the 
chloride of calcium left in the water. Hydrochloric acid is some- 
times added with the chloride of barium to dissolve’the carbonates 
of lime and magnesia, and form the soluble chlorides of calcium 
and magnesium. In excess this acid would attack the boiler 
lates. 
. Carbonate of Baryta decomposes the sulphate of lime, with the 
formation of sulphate of baryta and carbonate of lime, both of 
which separate as a deposit e carbonates of lime and mag- 
nesia contained in the water are not affected. This method may 
be applied to water which has been freed from its carbonates by 
lime water, the carbonate of baryta being introduced into the 
boiler. Carbonate of lead, which behaves in a similar manner, has 
been suggested for the same purpose; larger quantities would, 
however, be required, and it is much more expensive. 
ide of Ammonium.—This salt is very effective in decom- 
posing the lime and magnesia salts, even after they have been 
deposited, forming soluble chlorides of calcium and magnesium, 
carbonate of ammonia, which is rapidly expelled with the steam, 
and sulphate of ia, which r in solution, The quan- 
tity added should, at least, equal the quantity of carbonates of 
lime and magnesia and sulphate of lime present in solution. 

When it is desired to loosen a considerable deposit, hydrochloric 
acid may be cautiously added at the same time. The acetate and 
nitrate of ammonia resemble the chloride in their action, but are 
neither as*powerful nor as low priced. 

Chloride of Tin has been used by a French engineer. He 
employed about eight pounds per week for an engine workin 
twelve hours daily. He recommends for large boilers one oound 
of the salt for every sixteen cubic feet of water. The chloride of 
tin is decomposed, forming an insoluble basic salt, which is 
deposited, and a soluble acid salt, which dissolves the lime and 
magnesia sediments. 

It is not equal to chloride of ammonium in effectiveness, and is 
far too expensive for general use. 

Silicate of Soda, Phosphate of Soda, Arseniate of Soda, dc., have 
been recommended for purifying water for special purposes, as for 
tanning and dyeing. They are not at all applicable in the present 











case. 

Hyposulphite of Soda has been proposed on account of its property 
of increasing the solubility of sulphate of lime. It would be too 
expensive in practice. 

Catechu, Nutgalls, Oak Bark, Shavings and Sawdust, Tan Bark, 
Tormentilla Root, Mahogany, Logwood, &c.—These substances all 
contain more or less tannic acid, associated with soluble extractive 
and colouring matters. When they are introduced into the boiler, 
the soluble constituents are dissolved by the water, and basic 
tannate of lime is formed, which separates as a loose deposit, 
which does not adhere to the sides of the boiler. It is preferable 
to use the aqueous extract, as sawdust, chips, &c., are liable to 
find their way into the cocks and tubes, although they act 
mechanically, receiving incrustations which would otherwise 
fasten themselves on the sides of the boiler. In selecting one of 
these substances, one would endeavour to secure the largest 
quantity of tannic acid and soluble extractive matter for the lowest 
7 Some of these substances are said to be very effective, one- 
half pound of catechu being sufficient for 100 cubic feet of water. 
From four to six pounds of oak chips have been recommended per 
horse power,‘or a half bushel of ho ett chips for every 10-horse 
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is introduced which remains in solution. 


The sulphate of lime is 


ower. 

’ Potatoes, Starch, Bran, Linseed-meal, Gum, Dextrin, Irish Moss, 
Slippery Elm, Marshn:allow Root, Glue, d&ce.—These substances 
form, sooner or later, a slimy liquid in the boiler, which prevents 
more or less completely the settling and hardening of the } rosits. 
Some of them may even hold the lime and magnesia in solution. 
Potatoes have been used for many years wherever steain engines 
are employed; half a peck or a peck are thrown into the boiler 
weekly. Linseed-meal mixed with chopped straw was employed 
on a German railway, a peck at a time being introduced into each 
boiler. Some writers object to these organic substances on the 
ground that they are liable to cause frothing. 

Sugar, Molasses, Corn or Potato Syrup.—Both cane and grape 
sugar form soluble compounds with lime salts, and, consequently, 
prevent their separation as incrustations. One engineer found 
that ten pounds of brown sugar protected his boiler for two months; 
another, that six pounds of corn starch syrup had a similar effect. 
Another used with , introducing a gallon at a time. 

Fatty Substances.—One writer used whale oil to prevent incrus- 
tations, two or three gallons at atime. Others sinear the inside 
of the boiler with various mixtures of a fatty character. Stearine, 
mixed with wood ashes, charcoal, and tar, has been recommended, 
or tallow with soap and charcoal diluted with oil or tar, or tallow 
and graphite. This plan could not well be applied to a locomotive 
boiler with its numerous tubes, even though it should prove 
effective in cylinder boilers. 

Tar, Pitch and Resin have been applied in a similar manner. 

Mechanical Agents of various kinds have been employed with 
doubtful success to prevent the hardening of deposits on the sides 
of the boilers. By offering solid particles suspended in the water, 
they serve as nuclei for the accumulation of the calcareous sedi- 
ments. Clay was formerly used. It was carefully sifted and 
washed, and introduced, five or six pounds at a time, into the 
boiler. It was found, however, that hard silicious particles were 
sure to find their way into the cylinder, scratching its surface. 

Sawdust, Chips, Shavings, Straw, Powdered Glass, Scraps of 
Sheet Iron and Wire Gauze have also been used and generally 
abandoned. 

Wire Gauze Lining has been proposed, and I believe 
patented, as a protection against incrustations. Such an arrange- 
ment may perhaps be useful in a cylinder boiler, but could not 
well be applied to the tubular boilers of locomotives. 

Blowing-off.—The frequent blowing-off of small quantities of 
water, say a few gallons at a time, is undoubtedly or.z of the most 
effective and simple methods for removing sediments and prevent- 
ing their hardening on the sides of the boiler. 

The water entering the boiler should be directed in such a way 
as to sweep the loose particles towards the blow-off cocks, that 
when these are — they may be carried out with the water. This 
blowing-off should take place at least two or three times daily, 
perhaps much oftener. 

Great care should be taken to avoid emptying the boiler while 
there is still fire enough to bake the muddy deposits. 

Washing out frequently is very efficacious. 

Metallic zinc, attached to the plates of the boiler so as to secure 
actual contact, is probably one of the best preventives of corrosion. 
As already mentioned the iron protects the copper and brass tubes 





that iron does to and may be made, therefore, to bear the 
corrosion. Rolled sine is preferable to siabs, as the latter are 
very crystalline, and are consequently very unevenly corroded, 
soon becoming brittle and working loose. 

Electro-magnetic inductors have been proposed. One has been 
patented by Parry, and another, I believe, by A. F. Porter. It is 
claimed that these inventions prevent corrosion and incrustations, 
though I have seen no evidence either in their favour or 
them, nor do I know their principle. 

G. F. Bousfield’s patent for protecting iron from wear by 
galvanic action, da Febru 19, 1862, consists in insulating 
electro-negative bodies, copper, &c., by ers or packing of india- 
rubber, or other non-conducting substances. I know nothing of 
eo: ders, be rally th f thei 

nerustation powders, bearing gene’ e names of their pro- 
prietors, are ae advertised po | sold; they are either 
worthless or are sold at such extravagant prices as to make their 
use extremely ill-advised. I have examined several of them. 
Those which are at all valuable consist of one or more of the sub- 
stances already mentioned, and the only novel result of their use 
is the payment of many times the commercial value for a fair 
article. 

One of which, put up in tin boxes, containing about 1]b., at 
2 dols. 50 c. each, contains 
J ae oo, 
ne! Wer ee 0°67 
eo ce ee 415 


Carbonate oflime .. .. «+ os os 
Carbonate of magnesia .. .. «+ «os 
Oxide ofiron .. se «se oe oe’ oe 





100°17 
It differs little from some of the incrustations in composition, and 
is of no value whatever. Another contains 


Tegweel «coc 00 06 06 co cc ce co ce co U5OD 
Chloride ofammonia .. .. se os os os of «# 1500 
Chloride of barium .. 4. se se ee oe 10°00 

100-000 


This is a very good article, but at the price for which it is sold 
it cannot be used in quantities sufficient to produce much effect. 
In fact, chloride of barium is too expensive to be used in this 
country at all. 

In conclusion, I would advise— : ; 

1. The use of the purest waters that can be obtained—rain-water 
wherever possible. 

2. Frequent use of the blow-off cock. 

3. That the boilers never be emptied while there is fire enough 
to harden the deposit. 

4. Frequent washing out. 

5. Experiments on the efficacy of zinc, lime-water, carbonate of 
soda, carbonate of baryta, chloride of ammonium, some substance 
containing tannic acid, linseed meal, and the electro-magnetic in- 
ductor. 








UNPROTECTED MacHINERY.—Mr. Carttar, coroner for West 
Kent, held an inquest at the Harrow public-house, Eynesford, on 
the body of Mary Ann Morgan, aged 53. It appeared that the 
deceased was employed at the paper-mills of Mr. Fellowes, at 
Eynesford. An afternoon or two ago she complained of thirst, 
and told a fellow-workwoman that she would go to another part of 
the mill, where there is a cistern, and obtain some water. Near 
the cistern was a portion of the machinery of the mill, and as the 
1 1 was stooping, her dress, which was distended by a crino- 
line, was caught in the revolving shaft, only a few inches from the 
flooring. She was immediately drawn down, and falling across the 
shaft her head was twisted round and her neck broken. The 
manager, who had just previously left that part of the mill, where, 
it is stated, women are forbidden to go, saw the deceased on his 
return and immediately stopped the water-wheel, but she was then 
dead. The coroner censured the wearing of crinolines in the mill, 
and inquired of the manager why this was not prohibited, observ- 
ing that on entering one of the rooms of the mill he saw that it 
was worn by all the women. Such a practice had been forbidden 
in Mr. Joynson’s mill, at St. Mary Cray. He had a great deal of 
experience in some of the largest establishments where machinery 
is used, and he must say he was never in any place where it was 
more exposed than in that mill. The fact that it was dangerous 
was shown by the owner having placed a covering at the shaft since 
the accident occurred. If the mill was placed under Government 
inspection a very considerable outlay would have to be made, and 
the cost of properly protecting the machinery would be less than 
the expense of burying the deceased. The jury then returned a 
verdict that the deceased met her death by being crushed in ma- 
chinery, owing to its not being properly protected. The manager 
promised that the remarks of the coroner should be at once 
attended to, and the inquiry terminated. 


Ro.uinc Mitt ScaLe.—Messrs. R. P. Beaujen, professor at the 
St. Chamond College and Mine, chemist, presented a note to the 
Academy of Sciences last month relative to the scales and spangles 
of iron driven off from iron at a red heat under the rolling mills. 
In order to ascertain their chemical composition perfectly, the 
learned gentleman analysed those from the forge of St. Chamond, 
the property of MM. Dubouchet Brothers, where bands are made 
for barrel-hoops and other purposes; this was done to see how 
nearly the pon tw of the scales of the iron used here would agree 
with the formule of Berthier (Fe, O,, 4 Fe O), and of Mosander 
(Fe, O,,6 FeO). For this pu e they took one gramme of the 
material, which they dissolved in pure chlorhydric acid, and 
treated the solution with a solution of permanganate of potash 
to ascertain the quantity of protoxide of iron. Again, they took 
another gramme of the scales, which they dissolved in the same 
manner, reducing the solution by zinc, in order to attain the per- 
oxide of iron. Afterwards a gramme was dissolved in aqua regia, 
and evaporated to dryness to discover the silica; also a portion was 
reserved for discovering the alumina, &c. The results were (as 
the average of several assays) : — 

Tron in the state of protoxide ., 2... os «6 «+ «+ of O41 
Iron in the state of peroxide .. 1. 2s se ee oe ee oe O'439 
Which gave the analysis as follows— 





WON cd. sick ee ee Se ewe ee es oe 
WeQ «ce of se oc oe s ee 0°565 
Silex, alumina, &e. .. oe oe -» 0010 





aa ee ek 
Which gives the formula (not counting the silex and loss) Fe, 03, 4 Fe O, 
which is the formula of Berthier. The loss of 8 per cent., which 
was regularly obtained, enabled these learned gentlemen to verify 
the results of the method by permanganate of potash, by those 
generally adopted—by the precipitation of the peroxide of iron by 
ammonia and by carbonate of soda, in order to separate the 
phosphoric acid, which frequently enter into the composition of 
the iron of commerce. This method consists in treating the 
peroxide of iron with a solution of carbonate of soda. A precipi- 
tate is then formed of basic phosphate, mingled with oxide of iron, 
which is melted with carbonate of soda, in order to produce a 
soluble phosphate of soda, and the pure oxide of iron, which is 
separated by a filter, washed, and calcined, so as to have the 
amount of metal. The soluble phosphate is then mixed with 
chloride of calcium and ammonia, in order to produce the phos- 
phate of lime of bones, whence the phosphoric acid is extracted 
and noted. ‘The results of the proceedings were as follow :— 
By ammonia. By carbonate of soda. 

Fe, 0, 2 oo co ce oe ve ce OFS oe oe 0845 

FeO .c co ce co ec co co OCB .. we O68 

Silex, alumina, &. .. .. «2 «- 0°009 .. .. 0°009 

Phosphoric acid... .- «+ «. «- 0000 .. .. 0°001 (0-00086) 
Giving the peroxide 0°241, and the protozide 0°501, the formula being 
Fe, 03,5 Fe 0. 
The specific gravity of the scales was 5°645 (mean of three trials 
by the phial method); they were attracted by the magnet, and 





by rendering them electro-negative, being itself much more rapidly 
corroded in consequence. Zinc bears the same relation to iron 





were not formed of two different layers, as Mosander states in his 
researches, 
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INSTITUTION OF MECHANICAL ENGINEERS. 
ON A PATENT DUPLEX SCREW PROPELLER. 
By Mr. ARTHUR Rice, Jun., Chester. 


Ir the action of a screw be observed, especially where it is only 
partly immersed, it will be seen that a powerful current is sent 

kwards; and experiments conducted by Mr. Robert Griffiths 
and the writer have shown that this reverse current holds good 
over the entire area of the screw, and that the power of the 
engines is expended in driving a cylindrical column of water back- 
wards, in addition to propelling the vessel forward. The engines 
are, therefore, employed in separating or moving apart two 
weights; the weights in this instance being the vessel on one hand, 
and the column of water on the other. 

Such being the case, it requires no argument to prove that the 
resistances overcome are precisely equal in opposite directions; 
thus, therefore, a column of water with smaller area must move 
proportionally faster to give an equal result with one of larger 
area; so it would seem that by merely accelerating the velocity 
and increasing the pitch, or the number of revolutions, it might 
be possible to get as much propelling power out of a small screw 
asa larger one. It is, however, well known that such a result by 
no means follows; and the causes of this apparent discrepancy 
form the most important subject of our present inquiry. 

It will be said, ‘‘How can the fact be accounted for, that in 
well-proportioned screws the motion of the vessel corresponds very 
nearly with that of the screw?’ Also, ‘‘Even in some cases 
exceeding it, as in negative slip.” 

The screw propeller bears no resemblance to a common screw 
and nut; in fact, it is much more like the paddle, but entirely 
submerged. The paddle moves exactly in the line of the vessel’s 
course, but the screw propeller blades move at right angles to the 
vessel’s course. Suppose, for illustration’s sake, we look at a 
screw propeller six feet diameter, with say a boss two feet dia- 
meter. With each revolution the extremity of a blade makes a 
circle of eighteen feet, in round numbers, while the root of the 
blade makes six feet. Without professing to be accurate, we 
may take the mean speed of the blade to be 


8+ 6_ 
gq = 12ft. 


Now, as the blade cannot be sct at an angle of 90 deg. to the 
screw shaft, there must of necessity be a movement of the water 
at a certain inclination, and not exactly backwards. Measuring 
the velocity of the blade circumferentially seems to be the correct 
= of ascertaining the true effect of the screw propeller. I am 
fully persuaded that this is the only correct system to work upon. 
Accepting this theory for the moment as correct, a simple and 
natural explanation elucidates all questions of slip, both positive 
and negative. If the water moved backwards offers /ess momentum 
than the ship forwards, the result is positive slip; if more we have 
negative slip. 

The series of experiments above referred to were conducted on a 
small screw steamer called the Dagmar, on the river Dee, at 
Chester. This steamer has one of Mr. Griffith’s screws, 3ft. 6in. 
in diameter, and its usual employment is towing flats on the canal. 
Our experiments were conducted in order to ascertain the direc- 
tion and pressure of the reverse current; and we ascertained these 
particulars by a small iron flag or apparatus like a wind vane, 
which had a long vertical spindle connected with it; and at the 
upper end of the spindle was an index finger, so arranged that the 
flag or vane could be set behind the screw in the water, and 
adjusted to any radius, while the index finger moved in a gra- 
duated are on the deck of the vessel. The area of the vane was 
exactly ten square inches. It was first placed so as to determine 
the direction of the current, and then set at right angles to it, so 
as to obtain the amount of pressure, which was measured by a 
Salter’s spring balance. 

Three sets of experiments were conducted (see Table):—First, 
the vessel propelling itself only; second, towing a large flat; 
third, fixed by the towing rope to a post. 

For simplicity of comparison we will take notice only of one 
radius—namely, 17in.—under the three different heads, and reckon 
the angle of deflection of the water from the line of the screw 
shaft. Thus, if it were driven directly backwards, the angle would 
be zero. 

First, with the vessel propelling itself only.—The angle of the 
water driven off from the screw at 17in. radius was 35 deg., and 
the pressure of the current 21 1b. on ten square inches, the screw 
making 144 revolutions per minute. 

Second, while towing a loaded flat.—At I7in. radius the 
vane showed a current making an angle of 45 deg. with the line 
of screw shaft; while the pressure on ten square inches was 
reduced to 101b., and the speed of the screw rose to 160 revolu- 
tions per minute. 

In each of the foregoing experiments the stcam pressure was 
60 Ib. per square inch; but in the next experiment it was 461». per 
square inch. 

Third, while moored to a post.—The deflection of the current at 
the same radius gave an angle of 72} deg. to the line of screw 
shaft; and the pressure upon ten square inches was reduced to 41b., 
while the screw made 136 revolutions per minute. 

We must bear in mind that these pressures are measured at 
right angles to the currents, and not at right angles to the line of 
screw shaft, and they show that, as the angle at which the water 
is deflected increases, so proportionably does the pressure of the 
current decrease. Thus, with a deflection of 35 deg., we get 
21%. pressure; with a deflection of 45 deg., we get 101b. pres- 
sure; with a deflection of 72} deg., we get 4 1b. pressure. 

Comparing the first two together an increase of 10 deg. in the 
deflection reduces the pressure by 11 ]b.; and comparing the latter 
results, an increase of 274 deg. reduces the pressure by 61b. It 
would appear from these facts that, with no deflection, all the 
power of the engine becomes pressure backwards; while, with a 
deflection of 90 deg., the current has its course or directicn 
changed, and no pressure whatever. Thus, calling the total pres- 
sure 50 for the sake of comparison, we have—Angle of deflection 
equal 0 deg.; corresponding pressure equal 50. Angle of defiec- 
tion equal 90 deg. ; corresponding pressure equal 0. 

On the next column is appended the complete table of results 
at the different radii—all taken below the centre of the screw 
shaft. I would only say that the results vary so capriciously that 
I have found myself completely baffled in any attempt to ascertain 
with accuracy a law to account for their deviation ; though this 
much is quite clear, namely, where we have little deviation thero is 
pressure, and where all is deviation there is no pressure. The power 
may be expended either in deflecting the current latterly, or in 
sending it back in straight lines; but it cannot do both. Take 
the case of a turbine, with a current of water flowing through it. 
When the machine is working to the greatest advantage the cur- 
rent passes away from the buckets with no velocity, or pressure, and 
exactly at right angles to its course on entering. If it leaves at 
any smaller angle unconsumed power passes away, and if at more 
than 90 deg. from the direction of its course on entering, part of its 
own power is employed in deviating the current beyond the 
maximum of duty. Leaving the illustration which might be 
drawn from the latter case as being in the main rather theo- 
retical, we notice that in the turbine we have a mere change in 
the direction of the current of the water, while it impinges 
against the moving bucket, delivering out all the power contained 
ip it. By reversing the process, and applying it to the screw pro- 

ller, we see a portion of the power is employed in changing the 
Firection of the current obliquely, while another portion gives a 
pressure that propels the vesssel on its course. Besides the obli- 
quity of motion of the water consuming power to produce it, there 
will also be a loss from the very obliquity itself; and if it were not 
for the counteracting influences of the upper and lower oblique 
currents behind the screw, a vessel would be continually turning 
round, and make a circular instead of a direct course. 


Applying the angular deviation of the water to the entire cir- | straight backwards, I shall speak of it hereafter as the “‘ deflector,” 








cumference and area of the screw, it will be observed that the 
column hitherto spoken of as being driven backwards 
possesses a considerable twist or ro’ motion as it leaves the 
screw ; and it is by making use and ta advan’ of this rota- 
tion that the power expended in producing it is delivered to the 
patent fixed tlades, and assists in the propulsion of the vessel, 
instead of being wasted. True, no power can be recovered not 
originally given out by the engines, but when the stream has left 
the blades of the screw the total available powér is represented by 
the water driven off, and all is contained in it; but a part of the 
power so contained moves the water sideways instead of the 
vessel forwards. When a screw propeller revolves but slowly 
there is not much side movement of the water, nor much twist in 
the column; but with an acceleration of the velocity, or increase 
of pitch, this obliquity increases, until at last it reaches such a 
degree that the propelling power will scarcely keep the vessel’s 
head to the wind. Thus with a screw propeller there is always a 
limit of speed that must not be exceeded; consequently lange 
vessels require large and ponderous screws, while, if it be possible 
to direct the current straight backwards with any velocity of the 
screws, we shall be able to reduce the size of screws at present 
necessary, and to increase their velocity and pitch within reason- 
able limits. It is not wengeen | to point out the advantage of such 
a system in shallow water, and the reduction of size and weight is 
a most important point under all circumstances. 

The three experiments with the steamer propelling itself alone, 
towing a flat, and moored to a post, correspond with tolerable 
accuracy to—a vessel with a large screw, a vessel with a small 
screw, and a vessel fast on a sandbank or against a strong head- 
wind. And reflecting on this comparison, it will ily be seen 
that as the resistances increase so does the power to overcome 
these resistances decrease. For this reason a screw propeller is no 
match for the paddles, either in economy, or scarcely even in 
speed, for on meeting with headwinds the screw still maintains its 





velocity, while the paddles reduce their speed, but the power of 
the scrow is employed in twisting the column of water more and 
more, 


and retain the name “‘screw ” for that only to which it at present 
applies. This detiector is in itself a true screw, but with a very 
longpitch, and I have taken the of 60 deg. and 30 deg. mcre 
for comparison than accuracy. en the water has inmpi 
upon the blades of the deflector, it away exactly the 
vessel, or in line with a continuation of its keel, and 

little or no twist or obliquity. Bearing in remembrance the 
illustration of the turbine it will be seen that the second devia- 
tion of the current gives out the powers which were needed to 
= its first deviation, with, of course, the loss by friction. 

e whole apparatus, in fact, bears much resemblance to the 
Jonval turbine, and perhaps this is the most simple and convenient 
illustration. 

It almost appears as if a current driven backwards should be 
more likely to force away the deflector, and cause an hindrance 
to the vessel’s progress instead of assisting; but this is not 
so, for we have suspended the deflectors ‘loosely behind the 
screw, and find that, when their angle or pitch is correctly propor- 
tioned to that of the screw, a strongly attractive influence is 
exerted, and the whole concern would be sucked into the screw 
were it not held fast by being bolted to the rudder post. We have 
gained both speed and an increase of towing force by the applica- 
tion of the “deflector;” and though hitherto the trials have 
been made on a small scale, several other points have been ve 
strongly brought out; and they mayall be traced to the fact that the 
water leaves in straight and parallel lines, and has no cross motion 
or obliquity. Thus, for instance, it does not strike against the 
rudder and produce the vibration now attendant on screw pro- 
~ only, for the force now employed in doing this is quietly 
ed away, and aids in the progress of the vessel. Iso, the 
parallelism of the current adds greatly to the ease of steering, and 
to the power of the rudder. There is also scarcely a perceptible 
confusion behind, as all cross currents which show a peculiar 
curling motion are taking away by the deflector, and produce 
useful effect, in propelling the woe 

The most important point, however, is the being able to dispense 
with the ponderous screws now necessary, and to secure any reason- 


Experiments on the screw steam tug Dagmar on the River Dee, Chester, to ascertain the deflection of the current behind the screw, 
and its pressure, 9th October, 1865. 





Radii. The vessel sailing alone. 


Towing flat and cargo 65 tons. | 


Moored to a post, 
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Having now arrived at the point where a twisted column of 
water is driven away from behind the screw, and seen that the 
angular portion of the line of its direction, or its obliquity, is a 
source of loss of power, we must consider how there can be a possi- 
bility of securing this power so wasted. Attention has naturally 
been directed to the screw itself to attain this object, and nume- 
rous and most costly have been the experiments conducted, and 
there is scarcely a shape that imagination can devise that has not 
been tried. The fins of fishes, the movements of their bodies, and 
the convolutions of shells, the Australian boomerang, and the 
wings of birds, have all lent their aid in attempting to solve the 
problem ; but beyond a certain point all have failed. The reason 
of this is that a screw has been looked upon as being what its 
name imports, whereas it really is not a screw in the ordinary 
acceptation of the term. And, moreover, as the plane of its move- 
ment must of necessity be always at right angles to the line of the 
direction of the vessel’s course, the question of the form of the 
propeller best suited, under present circumstances, is decided as 
that which gives the minimum of waste. Yet there must be 
some; and nothing ever can be done to the screw itself to reduce 
this minimum to zero. 

Accepting this loss of force in the deviation of the current as a 

ry itant to the nature of the screw propeller, we 
must try and recover the wasted power from the twisted current; 
and the apparatus for doing this is the patent duplex propeller 
which I have the honour of bringing before you. Fig. 1 repre- 
sents a side elevation. Fig. 2 an end elevation. Fig. 3 a transverse 
section across the line a, 6. A, B, is one of Mr. Griffith’s screws 
attached in the ordinary manner. C, D, and E, F, are the 
deflectors bolted to the rudder post, and so placed relatively to the 
pou “d that the currents shall : trike obliquely against the inner 
surfaces, 
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Referring to the section Fig. 3, the arrows v, w, and 2, y, 2, 
represent currents of water driven away from the screw; v, w, 
being the ordinary course pursued by the current, and y, z, the 
course followed after impinging upon the surface of the deflector. 

Two blades are shown in the drawing, for the sake of avoidin; 
needless confusion; but the open space G, H, I, K, may be fillec 
by a boss and six, eight, or any number of blades spring from it, 
arranged similarly to those on the ordinary screw propeller. 

We will assume a vessel to be fitted with one of Mr. Griffith’s 
screw propellers in the ordinary manner, and that this propeller 
be driven at a tolerable velocity; and we will further suppose it to 
be a right-handed screw, with its blades set at 60 deg. to the line 
of screw shaft. Now, behind this screw we place another exactly 
similar, but left-handed, and having its blades set at 30 deg. to the 
line of screw-shaft, instead of 60 deg. The boss carrying the 
latter is bolted to the rudder-post, so that it can neither rotate 
hor move in any way, and the blades spring from it in the 
ordinary manner. The second screw catches the twisted column 
of *water as it leaves the primary one, and diverts the currents 





able propelling power by the simple expedient of increasing the 
velocity of a small screw, and adding the deflector behind it; for 
although the power expended still produces a great deviation in 
the current, yet the deflector recovers all that would otherwise 
have been lost. We do not presume to create new power by this 
apparatus, but only to economise what is already produced by the 
engines, and to apply it all to propelling the vessel. 

A model, showing the application of the invention in connection 
with a Griffith screw propeller, was exhibited. 


In the after discussion Mr. Jas. R. Napier said that the exper’ - 
ments were ingeniously contrived for showing the direction of the 
water as it left the propeller, and he looked upon the deflectors is 
an important improvement, which he believed would fully realire 
the inventor's expectations. He did not, however, agree with 
Mr. Rigg as to the cause of the reduced pressure on his experi- 
mental vane placed in different positions and under different 
circumstances as shown in the table, for the water might strike 
the vane, making a vertical angle, which his apparatus was nit 
adapted for showing. The effective surface would be reduced in 
the ratio of radius to cosine of the angle of deflection. The 
pressures must consequently be less from this cause alone, if from 
no other. His invention would also likely reduce the vibration 
upon the stern if the deflectors were properly constructed. Mr. 
Rigg had shown more deflectors in the drawing than on the model, 
and theoretically the speaker believed this was right. They should 
be something like the guide blades of a turbine as to number. 
However, he did not think that shipowners would like to hav. 
too many of them, as they would be apt to catch the ropes and 
other material. There could be no practical objections, however, 
to two as shown on the model. He said that Mr. Griffith, who 
had first told him about this invention, had said that the deflectors 
enabled the vessel to go astern straight without turning to oro 
side or the other, which is so Senlvent us with screws in 
general. He asked Mr. Rigg if this were really the case. 

Mr. Rigg said that the deflectors had no effect upon the courso 
of the vessel in backing. 

The President said that all the water that was acted on by the 
deflectors in backing was of small volume, so that the effect wou'd 
be little either way. 

Mr. D. Rowan’s impression was that Mr. Rigg’s invention was 
very much the thing that was required. It was well-known that 
the action of the propeller upon the water was to send it back not 
in a straight but in a circular direction. Now, the maximuin 
result of the screw propeller would be attained if it could be gt 
to drive in straight lines backwards a column of water equal n 
area to the area described by the screw. That was what My. 
Rigg’s invention aimed at; and he thought that it came nearer 
that idea than anything else which had been tried. He believed 
it would be a great improvement. 

Mr. Mansel had not considered the subject, but he thought ‘t 

tained the el ts of a very valuable invention. 

The President thought that engineers would put more of the éo- 
flectors round the cae. 

Mr. Hunt said that as practical men appeared to have little to say 
on the matter he would venture on a few remarks, but which muct 
be understood to be purely theoretical. Some ten or twelve yea:s 
ago he had given the subject of screw propulsion considerab:o 
thought, and amongst other things had actually considered whett cr 
deflectors, such as Mr. Rigg’s, would be advantageous. It was, cf 
course, his own fault and loss if he then failed to sce an advantege 
subsequently proved by Mr. Rigg to really exist. His decided 
opinion, however, was that the deflectors would not improve the 

ect of a really good screw. If, in a particular case, they dd 
prove beneficial, it, in his opinion, simply indicated that the ser. w 
used with them was not of the best proportions. The use «f 





the deflectors obviously involved additional surface friction, fir 
which some deduction must be made from the additional propelliw,, 
effect they may derive from the otherwise waste power in cur- 


rents. To make a screw, without deflectors, produce additional 
propelling effect might also involve increased surface friction, but 
certainly not so much as in the case of the deflectors. a3 
conclusions were often drawn from improved results obtained in 
particular cases. Thus, while there was no doubt that tlic 
Griffith’s screw (which was the kind used in some of Mr. Rigg’s 
experiments) gave generally better results than other screws, yct, 
in his opinion, it only showed that the other screws were defe«- 
tive, and that better results than even those got with the Griffith's 
screw ought to be obtained. The action of the large boss in 
Griffith’s screw was not at all understood. In his opinion the 
boss forced the water from the centre towards the outer and moro 
effective of the blades, while there was a tendency to fori: a 
vacuum behind, which caused a reconvergence of the currents. 
Power must obviously be consumed in this forward forcing action 
of the boss—this dragging of the boss Leper athe Se per ya 
or vacuum-forming 


bined with the sucki bee 9 Noe» Se bn 
propeller could be e to have the improved action of blades 
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on the bay A on © that drawback, it would, of course, be 
su r to 

. Day Senet Pa, Sela to De Hert ee otek ous Be 
actual difference of weed 14 water in a 
straight line, as was done by Mr. 's yy rm and that in an 
inclined direction, as was done wt ordinary screw ae ae 
- whether the percentage of friction on the guides woul 

as to leave a direct propulsive effect greater than the 
sigur ro ropulsion without the guides ? 

unt said there was a remark in the paper to the effect that 

it was impossible to form the blades of a screw propeller so as to 
throw the water directly aft without the aid of eflectors. He 
did not think it was impossible. 

Mr. More said he had not much knowledge of the subject, as it 
did not lie in the way of his branch of engineering, but his opinion 
was that the supposed advantage of the deflectors would be done 
away with by t the retarding influence exerted in dragging them 
——— the water. 

Mr. Rigg replied oe that was prevented by the vacuum formed 
behind the de Recto : B 

Mr. Gilchrist Tenia Messrs. A. and J. Inglis having tried 
a hollow screw, but the result was the same as with the common 
screw. The blades were bent in order to kee the water in a 
column and send it back in a straight line. Messrs. Smith end 
pe ed did the same by putting a flange on the propeller, but 

either was any im rovement, 

Mr. Davison said this invention seemed to him to be a step in 
the right direction. He did not see any particular objection to 
it; but he had not considered the question much. The only 
question with him was whether the amount of propelling effect 
obtained from the oblique current was sufficient to compensate for 
the extra friction caused by the progress of the deflectors through 
the water. 

In answer to questions Mr. Rigg said the plan had not been 
tried, except on a small vessel, yet. It had been tried both with 
Griffith's and other propellers. Its effect was best with Griffith’s. 
The use intended to be made of the deflectors was also to reduce 
the screw by onc- tea nad to double its velocity. 
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for the preparation and spinning of flax and other fibrous substances.” —28th 
October, 1865, 

2335. HENRY BESSEMER, Queen-street-place, Cannon-street, London, “ Im- 
provements in the manufacture of iron and steel, and in apparatus employed 
in such manufactures.”—srd November, 1865. 

2029. JOHN FRANCIS BENNETT, Liverpool, ‘‘ Improvements in the means and 
apparatus for raising heat by the combustion of fuels of various kinds.” 

2033. JOHN HENRY JOHNSON, Liacoln’s-inn-fields, London, “ Improvements in 
cork-cutting machines.” — A communication from George Hammer and 
Alired Butz, Pennsylvania, U.S.—24th November, 1865. 

3055, JAMES 'THOMPSON, Soho-place, Napier-street, Sheffield, “ Improvements 
in the handles of tea and coffee-pots, and other similar articles.”—29th 
November, 1865. 

3144, GEORGE FITZJAMES RUSSELL, Montpelier-square, Hyde Park, London, 
“Improvements in the construction of kitchen stoves and cooking ranges.”— 
Gih December, 1865. 

3163. ALEXANDER PARKES, Birmingham, ** Improvements in preparing com- 
pounds of xylodine or gun cotton, and in the apparatus employed.”--8th 
December, 185. 

3170. WILLIAM JACKSON, Spring-terrace, York-road, Lambeth, Surrey, 
“Improved arrangeme::t of the parts in sewing machines for using wax 
thread for sewing on the soles of hoots and shoes.”—9th December, 1865. 

3258. ALFRED VINCENT NEWTON, Chancery-lanc, London, “ Improvements in 
breech-loading fire-arms, and rotating breech cylinder pistols and cartridges 
to be used therewith.”—A communication from Silas Crispin, New York, 
U.S.—16th December, 1865. 

3290. JOHN MARTIN, Newman-street, Oxford-street, London, ‘‘ Improvements 
in the furniture of door locks and latches, and in the means used in applying 
the same.” — 20th December, 1865. 

3366, THOMAS WATSON, Accrington, Lancashire, ‘‘ Certain improvements in 
looms for weaving.” —2%th December, 1865. 

3383. WILLIAM EDWARD NEWTON, Chancery-lane, London, “* fmprovements 
in friction matches, in apparatus for using them, and in adapting them for 
lighting lamps.”—A communication from Philos Blake Tyler, Springfield, 
Massachusetts, U.S.—20th December, 1865. 

16. ARTHUR YOUNG and WILIIAM You ‘NG, Gow er-street. London, “ Improve- 
ments in type distributing and composing machines.”—2nd January, 1866, 

76. ROBERT SHAW, Blantyre, Lanarkshire, N.B., “ Improvements in ‘apparatus 
for regulating temperature, for recording temperature, and for actuating 
timekeepers.”—10/) January, 1866. 

132. ALBERT FRANCIS JOHNSON, Massachusetts, U.S., ‘* Improvements 
having reference to machinery for sewing.” —15th January, 1866. 

186, GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in machines for graining in imitation of wooed and marble.” 
—A communication from Robert Adams, Chicago, Illinois, U.S.—20h 
January, 1865, 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such applications, at 
the office of the Commissioners of winced within fourteen days of this date. 
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27th “eee 1866. 
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10d. ; 598, 1s. ; 599, Sd. ; 600, 4d.; 601, 6d.; 602, 1s. 4d. 603, 8d. 3 604, 
8d.; 605, 4d. 














*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-oftice Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, 
Chancery-lane, London, 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared e#pressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—_PRIME MOVERS. ’ 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1832. H. A. DUFRENE, South-street, Finsbury, London, ‘‘ Obtaining motive 
power.” —A communication.— Dated \\th July, 1865. 

This invention has for its object the employment of ammoniacal gas, soluble 
in water or other absorbing body, for the production of motive power. The 
properties of ammonia on which this application is based are, first, the great 
solubility of ammoniacal gas in water; secondly, its easy liquefaction; 
thirdly, the property it possesses at the ordinary temperature of producing 
pressures suitable for manufacturing operations; fourthly, the faculty of over- 
heating its vapours without having to employ too high a temperature; fifthly, 
and lastly (and an essential particular is, first, the faculty of collecting it 
while dissolving it ; and, secondly, of withdrawing from the utilised vapours 
the latent caloric they carried away), to transmit it to the vapours to be again 
formed and employed. From the combination of these various properties the 
following results take place :—Ifa certain quantity of liquid ammoniacal gas 
be employed in any suitable place, and at the same time about five times a 
greater quantity of water, the whole of the gas may be evaporgted, and will 
become fit for a motive power at a pressure of about ten atmospheres. This 
effect will be regular, inasmuch, as lg before described, the caloric necessary for 
the gasification of the ammonia will be furnished constantly by the caloric of 
condensation (and in combination) disengaged in the aqueous solution. The 
operation is performed in a large factory, possessing extensive means of action 
(either natural or artificial), by collecting and liquefying the ammonia; and the 
liquid is conveyed to the place where it is to be employed, and will produce 
without any preparation, iustantaneously and economically, a motive vapour 
ready to beemployed. The solution formed by the ammonia when collected is 
afterwards conveyed to the factory and regenerated for the recovery of the am- 
monia it contains, again liquefied, and cunveyed to the place where it is to be 
used.— Not proceeded with. 

1836. M. H. KEENE, Croydon, “ Traction engines.”—A communication.—Dated 
11th July, 1865. 

This invention relates, First, to improvements in the driving wheels of trac- 
tion engines, the object being to enable such wheels to obtain sufficient hold or 
bite upon soft ground, and thus prevent slipping, and the consequent formation 
of holes, which cause the wheels to become imbedded in deep ruts so that the 
engine cannot extricate itself. In lieu of teeth or blades protruding through 
the felloes and tires of the wheels, and regulated by a complicated eccentric 
motion, the patentee applies between the spokes of the wheels a rod or bar, 
having a stirrup or fork at the lower end, such stirrup being internally of suffi- 
cient width to embrace the width of the felloes and tire of the wheel; the 
external width, or width of each side of the stirrup or fork, may be as required. 
The rod is set in bearings formed by two cross pieces fixed between the spokes, 
so that the rod may slide upwards and downwards, and a powerful helical 
spring is placed around the rod and between the cross pieces ; one end of this 
spring bears on the under surface of the cross bar nearest the box of the wheel, 
and the other end upon a burr or enlargement of the rod, such burr being 














photozraphy.”—-12th January, 1866, 
Tih, WILLIAM COML&Y and UENKY WESSTER, Sneiniun, Nettinghamshire, 





2484. CYRUS Price, Wolverbamp “Improvements in Iccks 
and latches.” 








fore ed by the spring upon the cross bar nearest the tire. The action of these 
arrangements is as fullows:—While the stirrup blades are free from contact 














Fes. 2, 1866. 





THE ENGINEER. 











with the ground they will project beyond the periphery of the wheel, being 
SS Ny ee Ge ae by the rotation of the wheel, they 
come successively into contact with the ground, they are forced inwards 
against the action of the spring, which is made of sufficient strength to permit 
of such motion without affecting the motion of the engine on hard ground, and, 
at the same time, to keep the blades wholly or partially projecting in soft 
ground. according to its nature, thereby preventing the slip of the wheels. On 
each side of the felloes of the wheels two pieces of angle or other iron or metal 
are bolted, so as to form guides for the blades or teeth, and relieve the rods 
from undue strain. 
1869. A. an, Kilmarnock, “* Steam boilers or generators.” —Dated 18th 
July, 1865. 

This eentien: which has for its object the production in certain classes of 
steam boilers or generators of a greater amount of steam for a given quantity 
of fuel than has hitherto been obtained, consists, essentially, in opening a 
second communication or communications between the water situated about 
the crown of the fire-box and that around its sides. According to one modifi- 
cation under which this invention may be carried out, tubes are employed, the 
upper ends of which are fixed into the crown of the fire-box, their lower ends 
being bent round and fixed into the sides. In this way a second communica- 
tion, or series of communications, is effected between the water situated in the 
upper and lower parts of the fire-box; at the same time, the surface of the 
tubes being exposed to the action of the fire, a much greater heating or absor- 
bent surface is obtained.— Not proceeded with. 

1874. J. E. LUDEKE, Stonefield-street, Islington, ** Motive power by capillary 
attraction.” — Dated 19th July, 1865. 
This invention cannot be described without reference to the drawings. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chery and Fittings, Sailing Vessels, Bouts, Carriages, Carts, 
Harness, ce. 

1830. F. MASSEY, Tysoe-street, Clerkenwell, *‘ Ships’ logs."—Dated \\th July, 

1865. 


In arranging this log the patentee fixes the boss of the rotator by a through 
pin or 6therwise to the axis of the endless screw of the counting or registering 
apparatus, and in close proximity thereto. He supports the after end of the 
rotator in a bearing carried by bands or stays formed or fixed on the case of 
the registering apparatus, which stays together are disposed somewhat in a 
spherical form, surrounding and protecting the rotator from external obstruc- 
tion, at the same time allowing the free action of the water on the rotator for 
the purpose required. These protecting stays—in the application of which the 
invention consists—also have the effect of preventing the rotator and apparatus 
leaping out of the water, which leaping or skipping interferes with the true 
measurement required. A greater or lesser number of protecting stays may be 
employed, but he prefers to employ four, at the same time taking care to use a 
a number of blades in the rotator, for instance, six or eight. 

1842. J. E. WILSON, Torquay, “ Permanent way of railways."—Dated 12th 
aly. 1865. 

For the purposes of this invention the rails are supported at intervals by 
sheets of corrugated metal, iron, or steel, which are simply placed horizontally 
on the surface of the road, which it is preferred should be made up of broken 
stones, gravel, or other suitable materials rammed or beaten so as to produce 
a hard and even surface, on which the bearing corrugated plates are laid. The 
ridges of the plates are placed transversely of the rails, and generally at right 
angles thereto, but this is not essential. The lower parts of the rails rest on 
and are supported by the ridges, and such lower parts of the rails are fixed to 
the plates by screw bolts. The rails are tied and thereby kept in gauge by tie- 
bars, each of which is shaped so as to fit one of the corrugations of the 
corrugated plates at each end, and the screw bolis which connect the rails to 
the corrugated plates also connect the ends of the tie-bar to the two opposite 
corrugated plates. 

1852. W. P. BAYLiss, Lambeth, Surrey, “ Apparatus for the locomotion of 
trains on railways by atmospheric pressure.”—Dated \4th July, 1865, 

In carrying out this invention the patentee uses a tube of uniform bore, 
which he places between the rails of the railway, which tube has a longitudinal 
aperture extending along its upper surface. Upon this aperture, or fitting into 
it, he places a smooth band or rope of leather, india-rubber, gutta-percha, or 
other suitable material, which fits accurately over or in the longitudinal 
apertare. The ends of the tube communicate with one or more apparatus for 
exhausting the air within the tube. Within the tube he uses two similar 
pistons in firm connection with each other, and with a carriage formed to move 
upon the railway. Each piston is provided with a valve or door, which may 
be opened or shut as required. In the forepart of the carriage a wheel is fitted 
so as to run upon or over the band or rope, the pressure of which wheel upon 
the band or rope serves to keep the part which is under the wheel and 
immediately behind the piston corresponding to that part of the carriage, in its 
place over or in the longitudinal aperture of the tube. The piston or door 
corresponding to the same end of the carriage is, as just mentioned, fixed so as 
to be in advance of this wheel. Behind the wheel before described 1s or are 
fitted one or more wheels or pulleys at different heights, the effect of these 
wheels or pulleys being to raise the part of the band or rope behind the said 
wheel from its place upon or in the aperture of the tabe. The back part of the 
carriage is a counterpart of the forepart already described, both in regard to the 
position of the piston corresponding to that part of the wheel which runs over 
or upon the band or rope, and the wheels or pulleys over which the band or 
rope is made to pass, so that at any one time the portion of band or rope 
between the wheels at the two ends of the carriage is the only part which is 
not in its place over or in the longitudinal aperture of the tube. When the 
carriage is required to move, the piston valve at the end, in the direction of 
which motion is required, is closed, and the other valve in the opposite piston 
is opened ; the air being then exhausted in that part of the tube towards which 
motion is required, the pressure of the external atmosphere adinitted into that 
part of the tube from which the band or rope is raised in the manner before 
described on the back of the piston, forces the carriage to move in the direction 
ofthe vacuum. ‘The carriage itself is supported by wheels which run upon the 
rails of the railway. 

1856. A. DE METZ, Stoke Newington, and T. W. FRY, Dovwns-road, Clapton, 
“ Railway signals.”— Dated \4th July, 1865. 

When the permanent way of a railway is under repair, and at other times, 
atemporary signal is frequently required. In such cases the inventors employ 
a portable railway signal post and socket. The signal post may be carried from 
place to place with facility and dispatch by an able-bodied man. The post is 
made of wood, and is 17ft. long, or thercabouts, 2ft. of this length being 
deposited in the socket hereinafter referred to, The post is 5in. square, or 
thereabouts, at a part immediately above the 2ft. allowed for deposit in the 
socket, the pest diminishing to 4in., or thereabouts, at each end. There is an 
iron cap fixed at the top of the post, which cap is surmounted by a ball and 
spear head, or some other ornament in wood, iron, or other metal. There is 
also a metal shoe on the bottom of the post. Towards the top there is a division 
in the post which is intended asa receptacle for the arm or signal next hereinafier 
referred to. The arm or signal is 3ft. 6in., or thereabouts, in length, by 6in., or 
thereabouts, in width, and is made of wood, iron, or some other metal. Thereisa 
hook metal at either end of thearm or signal for the purpose of suspending lamps. 
The arm or signal issecured to the post within a short distance of the top thereot 
by means of a bolt. ‘To one of the hooks alluded to a small iron chain or rope 
is attached, by which the arm or signal may be raised or lowered. The socket 
or box hereinbefore referred to is constructed of wood, iron, or other metal, 
either with or without a lid, hinges, and handle, and of dimensions and shape 
such as to contain the 2ft., or thereabouts, of the bottom part of the post. The 
socket is made with projecting flanges at the bottom, and with side ribs or webs 
to give strength. It is intended to tix sockets of the description teferred to in 
the ground at short distances apart the whole length of a line of railway, either 
in the 6ft. way or in some other part or parts of the permanent way, slopes, or 
embankments.— Not proceeded with. 

1860. J. C. WALKER, Craven-street, Strand, London, “* Construction of springs 
Sor railroad and other carriages.” — Dated \5th July, 1865. 

This invention consists in providing for each spring an upper and lower 
cylindrical cast iron box of suitable dimensions, the lower box being about 5in. 
deep, and open at the upper end, the upper box being about 3in. deep, and open 
at the lower end, and being sufficiently less in diameter than the lower box to 
admit of its entering freely into the ls utter, so as to play up and down within it, 
barely touching the inner part thereof The lower box is filled to the depth of 
3in. or more with old iudia-rubber springs, or discarded india-rubber of any sort, 
cut into irregular picces of about half an inch in diameter, mixed to prevent 
solidification with a sinall quantity of hemp or sponge cut into very small 
pieces, and the upper box is filled nearly quite full with wood, or with india- 
rubber and hemp, or some other material. The upper box is then placed with 
the lower end downwards above the centre, and within the lower box, the end 
resting upon the filling of the latter. Thusprepared they may be approximately 
placed as other springs, or in lieu of other springs, into or upon the bolster of the 
carriage trucks; the lower box may be secured in its place by projections from 
the bottom part let into the wood below, or otherwise, as the construction of 
the trucks or bolsters of the trucks may require, and the upper box by screws 
put through its bottom into the wood above, or otherwise, according to the con- 
struction of the carriaze. This spring, of dimensions to correspond to the 
application desired, is dexigned especially for railroad carriages.—Not proceeded 
with, 

1878. C, HENDERSON, Parliament-street, Westminster, “ Mode cfconnecting rails 
Sor railways and tramways.”—Dated 18th July, 1865. 
In performing this invention the inventor secures the ends of the rails by 





1887. J. H. INCE, Westminster Palace Hotel, “* Shoeing horses."—Dated 19th 
July, 1865. 


aan” tan present invention screws are used for fixing shoes on to 

The shoes are also formed and drilled suitably for the reception of 

Eetieenn sabes as to guide the screws into holes which are first drilled into 

the horn or hard crust of the feet. This is done in such manner that each 

screw may, when in the foot, be as nearly as may be parallel to the outer sur 

face of the foot, the points of the screws not being allowed to pass out from the 
hard crust or horn of the foot. 





Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations « cted with 


Class 5.—BUILDING.—None. 


Class 6—FIRE-ARMS. 
Includ I 
ry Renate ef Warr for Dene, Gun Caria 


1888. T. Rosson, Rorcnmnt S suet eam Soe 
resitentans pamk elemamdainne or dwbarrela, a i (nthe mean of 
a © as ae a ee charge.” —Dated 20th 


This invention consists in forming a case of suitable iron, steel, or homo- 
geneous metal, known as Bessemer’s steel, in the following way :—The 





Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 

brics, dc. 

1428. G. . FIRMIN, Henley, Suffolk, “ Treating and preparing flax for scutch- 
—Dated 10th are 1865. 

This invention relates to the application of moisture to flax while it is pass- 
ing through the crimping machine for the purpose of breaking the straw, as is 
well understood. For this purpose the inventor provides a reservoir of water, 
which he places in communication with a distributor, ‘whereby a regulated 
quantity is delivered on the crimping or breaking rollers hout their entire 

readth. There are usually three pairs of rollers in this crimping or breaking 
machine, which act on the straw in succession; and he prefers to apply the 
moisture to the middle pair, but it may be applied to the first or last pair, or to 
each if desired. To distribute the water he allows a clothor other absorbent 
substance to hang against the upper roller of the pair, the supply being deli- 
vered to this cloth freely, and as may be required. Instead of applying the 
moisture direct to the crimping rollers, he can apply it by means of an addi- 
tional soft pair of rollers placed between the feed of the flax and the crimping 
rollers; or the soft rollers may be at a point intermediate of the pairs of crimp- 
ing rollers. These soft rollers are covered with cloth or other soft absorbent 
substance, and the water supply distributed to such soft rollers, which transfer 
it to the straw as it passes through between them.—Not proceeded with 


1865. J. THORNTON, Cleckheaton, Yorkshire, “ Apparatus for opening and 
straightening wool, cotton, &c.”—Dated 18th July, 1865. 

In the operations of opening and straightening wool, cotton, and other fibres, 
tooth surfaces are employed, and such teeth have heretofore been formed from 
flattened wire or ribbons, and such teeth have also been formed from bands 
flanged on one side thereof, so that the section of such band resembled the 
letter _ ; both of these arrangements have, however, been found objectionable 
on account of the imperfect and unsteady bearing obtained for the tecth upon 
the surface to which they are applied; and these improvements consist in form- 
ing bands for such teeth of iron or steel, having three ribs, obtained by cold 
rolling. The section of such band resembles an inverted T. The patentee 
forms the desired teeth in the rib standing up between the side ribs or surfaces, 
by which, when the teeth are applied to a cylinder or other surface, a more 
extended base or bearing acting on each side thereof, and, consequently, greater 
strength and di are ined. In order to obtain this section of metal 
of small size, cold or rolled, the patentee first obtains a wire drawn to an 
angular section, or inclining to an edge along one surface. The wire thus 
obtained he passes in a cold state between a pair of rolls, one of which is 
formed with a groove around it corresponding with the rib in which the teeth 
are to be formed, and he passes this wire with its narrow edge in such groove, 
when, by the pressure of the other roller on the broad side or base of the 
section, the desired form is given toit. The teeth are afterwards cut to any 
figure desired in the ordinary way. 

1872. J. B. WHITEHALL and T. PILLINGS, Nottingham, “ Straight-eye clearing 
guides or cleaners for winding silk, cotton, &c.” —Dated 19th July, 1865. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with. 

1876. M. KNOWLES, Blackburn, ‘* Looms for weaving.”—Dated 19th July, 1865. 

This invention relates especially to looms in which the shuttle is worked by 
pneumatic power, and consists, First, instead of the ordinary shaft tappets and 
treddles for raising or depressing the healds in weaving, in placing a tappet on 
the crank shaft, of such construction as to lift only once for every two revolu- 
tions of the same. ‘This tappet the inventor connects to a treddle from which 
he moves a heald roller placed under the healds, instead of the usual lambs and 
jacks, to which he gears the healds beneath as they are usually geared above. 
Secondly, in connection with the above, and on the crank shaft, he works a 
radial arm or hammer, which, for every revolution of the crank shaft, strikes a 
lever connected with the discharge rod of the compressed air chamber on the 
right and left side alternately, so as to cause the lever to discharge first from 
the right and next from the left-hand compressed air chamber in the slay, 80 as 
to regulate the alternate throw of the shutile.—Vot proceeded with, 

1881. II. E. GrnLes, Old Broad-street, London, ** Processes and machinery for 
producing fibres suitable for being spun from rags or remnants of woven or 
other textile fabrics made of silk, cotton, wool, &c.”—Dated \9th July, 1865. 

This invention relates, First, to the mode of preparing the rags or remnants 
of fabrics so as to render them suitable for being operated upon by the improved 
machinery, for the purpose of separating the threads and converting them into 
fibres suitable for being re-spun into yarns or threads for the manufacture of 
textile fabrics. For this purpose the patentee first thoroughly washes and 
cleanses the rags or remnants; and, if made of silk, he treats them with alkali 
or other suitable chemicals, in order to discharge the gum or other matters 
combined therewith. Thus prepared, they are straightened and ironed out flat, 
which may be readily and cheaply performed by children; or they may be 
passed separately between heated rollers. The rags or remnants are then 
divided (by preference in the direction of the warps) into strips. The ends of 
these strips are placed between bars, or in suitable holders, ready for being 
placed in the machine for separating the threads and opening the fibres. ‘The 
arrangement of machinery the patentee pre‘ers to employ for this purpose con- 
sists of a roller mounted and revolving in suitable bearings upon a table sup- 
ported by the framing of the machine. This roller is formed with rows of pins 
or points, by preference set in bars let into or fixed upon the circumference of 
the roller, and capable of being readily removed and replaced when required. 
Underneath the roller a frame or platform is arranged to move to and fre from 
the front towards the back of the machine by means of a screw or otherwise. 
The upper side of this frame or platform is set with bristles, bass, or other 
suitable materials, to form the surface into a brush, upon which the strips of 
fabrics (held at one end between bars or holders, as previously described) are 
laid, The frame or platfurm carrying the brush is then caused to travel with 
comparative slowness underneath the revolving pointed surface, so as first to 
present the ends of the strips of fabric to the action of the points which enter 
between the threads, and thus separate and open them, the forward movement 
of the brush surface causing the strips to be operated upon up to the point at 
which they are held, the ends being afterwards presented to the action of the 
revolving puinted surface by placing the part previously opened in the holdcr. 
The threads and fibres thus separated and opened may be further operated 
upon in scribbling and carding machinery, as is well understood, for the purpose 
of rendering them suitable for being spun into yarns or threads, 











Class 4.-AGRICULTURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ce. 
1826. R. HINESON, Liverpool, “ Food for horses.”— Dated 10th July, 1865. 

In performing this Invention the patentee takes wheat or other grain and 
reduces it to meal or flour by the ordinary processes; or he takes these 
substances as usually prepared and sold. Those qualities or kinds thereof 
which contain the largest percentage of gluten or nitrogenous substance are to 
be preferred. To every seven pounds of the said meal or flour he adds one 
pound of water, more or less, according to the condition of the meal or flour, 
and then kneads the mass into dough of a homogeneous character. This dough 
is rolled out, or otherwise formed into thin sheets or cakes of any desired 
outline, and these sheets or cakes are passed into a baker's oven, and there fired 
or baked to a dryness similar to, or the same as, ship biscuit of commerce. 
These sheets or cakes (which can be so formed by indentations or lines that 
pieces can be easily broken off when removed from the oven and allowed to 
cool) are fit for use, and are the food for horses. 

1867. J. ARMITAGE, Bury, Huntingdonshire, “ Driils for sowing seeds and deposit- 
ing manure.” ~ Dated 18th July, 1865, 

This invention consists in the addition to the manure box of drills for sowing 
seeds and depositing manure of a pair of crushing rollers beneath the compost 
hopper. These rollers have pinions on their outer ends to which motion is 
given by a toothed wheel on the travelling wheel of the machine. As these 
rollers revolve they crush and deliver the compost which falls into the ordinary 
delivery hopper, and is deposited either alone or in conjunction with seeds in 
the usual manner. 

1880. J. G. ROWE, Queen-square, Westminster, “ Signal and alarm apparatus for 
railways and railway trains,”—Dated 19th July, 1865. 

This invention relates, principally, to certain improvements connected with 
distant or auxiliary railway signals so as to render them more certain of 
action and more sure of attracting attention, parts of the said invention being, 
however, without any material alteration, applicable for use asa signal upon 
railway trains. The First part of the invention is i led jace 
or fog signals upon the metals by means of an ordinary auxiliary signal wire 
when such signal is at “danger,” and to remove the same therefrom when the 
said signal is drawn to “line clear.” The Second part of the invention is 
intended to indicate by mechanical i to the signal whether the 
light contained in the lamp of the auxiliary signal continues to burn or not, 











means of boltless fish-plates; thin plates are cut to a given length and the 
required thickness, and the sides of these plates are cut to an angle of 49 deg., | 
more or less. He then prepares the end of the rails (or they may be rolled) toa 


} 


similar angle or degree, which allows the fish- “plate to ran into a groove or | 
socket parallel with the body of the rail on either side; he then brings up the | 
connecting end of another rail, and having placed thei together he brings back | 
the fish-plate half its length into the next rail, and securely fixes the same by a | 
small soft iron or wood wedge, which cannot moye when driven uz.— Nol pro- 
ceeded with. | 





which apparatus will also, in the event of the light going out, place a fog signal 
upon the metals near to the signal post, or at some distance beyond the same, 


| to act as a caution signal till the light in the lainp is restored. The Third part 





of the invention consists in a certain novel n and a of 
mechanism for keeping the signal wire constantly tight which | appliance will, 
at the same time, compensate by self-action for the material expansion and 
contraction of the signal wire during changes of temperature. This part of the 
invention is also applicable as a means of communication between the 
passengers, guard, and driver of a railway train. 
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metal 
giving effect to the invention, additional lightness and sufficient strength 
thereby insured. After being thus or equivalently formed, such as by hammer- 
ing and swaging, he purposes drilling or clearing out the inside, leaving the 
base in a semi-concave form or inverted cone shape, and clearing the outside to 
fit the interior of the breech end of the gun with which such case is intended to 
be used, taking care that a slight projecting flange shall be formed around the 
base of the case to prevent it entering too far into the barrel when applying it 
for use, as also to offer additional means for preventing the escape of gas 
between the interior of the barrel and the exterior of the cartridge or — 
holder, The solid metal left in the case the conical-shaped base affords 
the opportunity of boring in a suitable inclination the touch-hole, which the 
patentee proposes to project sufficient for receiving a cap or other means of ex- - 
plosion, or tapping in or uniting a suitable nipple for that purpose, the internal 
vent-way of such touch-hole terminating with the centre or apex of the concave 
conice! base of the case, 





Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles of Dress, de, 

1825. J. JONES, Liverpool, ** Manufacture or making up of trousers."—Dated \0th 

ly, 1865. 

The object of this invention is so to make up trousers that they will fit at all 
times closely round the waist without puckerings or gatherings, and, at the 
same time, be suitable for wear either with or without braces. The patentee 
leaves one, two, or more vertical or diagonal slits in the top or waist part; two 
slits, one at each side, will usually be found most convenient. To the outside of 
the cloth on one side of each slit he attaches one end, and to the inner side of 
the cloth on the other side of the said slit he attaches the other end of a pieco 
or pieces, band or bands, of elastic cloth, or othe: material, In this way the 
cloth is drawn together at the slits and made to overlap. 





Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, 1 Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

1833. H. A, DUFRENE, South-street, Finsbury, London, * Process for obtaining 

oxygen.”—A communication,—Dated \ith July, 1865. 

The object of this invention is to employ oxygen for industrial purposes, and 
as it does not exist in a commercial state to obtain it economically. To attain 
this object the inventor produces the following reaction :—When a current of 
dried chlorydric acid and air is passed over pummice-stone at a red-heat in a 
suitable apy jon of the acid takes place, the hydrogen unites 
with the oxygen of the air to form water, and azote and chlorine, which may 
be easily separated, can be collected; when, on the contrary, a mixture of 
chlorine and water steam is passed ‘through a tube heated to a read-heat, 
decomposition again takes place, but in this i the d 
with the chlorine, and oxygen is set at liberty. The furnaces “employed for 
these operations may vary in form according to circumstances, The inventor 
does not, therefore, lay claim to any kind of furnace which may be employed. 
It will be easily understood from the preceding reactions that a very large 
quantity of azote is eliminated in the operations. To utilise this gas he passes 
it over iron in a spongious state, heated to a red-heat, by which the azote is 
absorbed.— Not proceeded with. 

—, H. Buatr, Kearsley, Lancashire, “ Production of gases from aqueous 

vr." —Dated 12th July, 1865, 

This invention has for its object the i ducti as 
from aqueous vapour,and which may be used for the heating of dwelling- 
houses, or for manufacturing or other purposes where heat is required; and 
consists, in producing such gas by forcing a mixture of aqueous vapour and 
atmospheric air through a fire of coke or coal, and whereby the sald vapour 
becomes decomposed. 

1855 A. E, MOLIN, Fahlun, Sweden, “ Separating gold from ores containing 
copper and gold.”— Dated 14th July, 1865. 

For the purpuses of this invention the ores are treated in the ordinary well- 
known manner, by calcining or rotating when necessary, and by fusion, and 
then a convenient quantity of the products obtained, whether called regulus, 
coarse metal, or otherwise, is to be fused with a smaller quantity of copper, such 
copper as contains gold being preferred, ‘The copper and gold will combine and 
separate from the products of the ores above The fp 
deprived of the gold may then readily be removed, when the copper, now 
richer in gold, is to be again fused with another quantity of the products from 
the ores above mentioned, when the gold contained in sach new quantity of the 
products of the ores will be taken by the copper, and together they will 
separate from the other products, and this process is to be again and again re- 
peated till the copper has become combined with the desired quantity of gold, 
when the gold is to be separated from the copper by well-known means, 

1877. ID. M’CRUMMEN, Gourock, Renfrewshire, “ Preparing seaweed and other 
vegetable substances for the production of guano, kelp, alkaline, salts, and 
iodine.” — Dated 19th July, 1865, 

This invention has reference to a certain improved method or process of 
utilising seaweed and other vegetable substances, and in the production there- 
from of artificial guano, kelp, alkaline salts, and iodine, The essential feature of 
this invention consists in the new principle of, First, separating the soluble from 
the insoluble portions of the seaweed and other vegetable sulstances. Tho 
process by which these products are obtained is as follows:—A quantity of the 
seaweed or other vegetable substance, after being crushed or bruised, is placed 
in a boiler, and therein acted upon by boiling water or steam, with <= without 
pressure; the soluble porticns are thus extracted and separated from tho 
insoluble, leaving the insoluble residuum to be converted into guano or kelp by 
processes in common use. The soluble extract or solution obtained is employed 
for the production of alkaline salts and iodine by the ordinary processes.—Not 
proceeded with, _—— 


Class 9.—_ELECTRICITY.—None, 


Class 10.~-MISCELLANEOUS. 

Including all Specifications not found under the preceding heads, 

1793. T SHELDON, Sedgley, Staffordshire, *‘ Manufacture oi the handles of 
smoothing irons or sad irons.” — Dated 7th July, 1865, 

In making the handles of the said smvothing irons or sad trons according to 
this invention, the inventor takes two short bars of wrought tron of a size and 
shape proper for the sides of the handle, and he makes a mould of the size and 
shape which it is intended the middle of the handle should have. He fixes the 
side bars in the mould one at one end and the other at the other, the ends only 
of the bars entering the moult. He then pours melted cast tron into the 
mouid, so as to form a casting upon the side bars, the said casting joining the 
side bars an¢ forming therewith acomplete handle, The ends of the side bars 
which are inserted in the mould imay be made of smaller size than the remain- 
ing part; or they may be bent or shaped so as to give them a firm hold on the 
cast iron. The mould may be cured so as to make the middle of the handle 
hollow.--Not proceeded with. 

1816, H. A. DUFRENE, South-street, Finsbury, London, “ Self-acting apparatus 
Sor obtaining a circulation of volatile liquids.” — A communication.—Dated 
8th July, 1865. 

This invention cannot be described without reference to the drawings. 

1822. D. COWAN, Kentish Town, “ Lifts for transferring passengers, goods, and 
heavy weights from the lower to the upper floors of hotels, club houses, &c.""— 
Dated 10th July, 1665. 

This invention consists in the application of one or more screw shafts, In a 
vertical positio, working in box nuts fixed to the lift, and turning round In a 
shoe step at the bottom and a bearing at the top, or suspended upon friction 
rollers that roll round with the shaft. When one shaft is used, it will pass 
through the centre, and when two shafts are used one will be at each end or 
side of the lift. The screw shaft or shafts, being made to rotate by some motive 
power (water, steam, gas, manual labour, or otherwise), will cause the lift to 
ascend or descend, or stop in any — at pleasure by means of a cord or rod, 
or both, passing through the lift, the lift working over it, and fixed to levers at 
top and bottom in connection with the motive power. The party e== 
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will have complete control of its movement by having pegs or notches on the 
said rod aljusted to suit the different floors. These pegs catch a spring lever 
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handle in the lift, and it will of itself stop at each floor, unless made to pass by 
person inside putting his hand upon the spring lever, or by setting the 
level at first starting to stop at any floor required. And also, if the shafts are 
long and subject to vibrate, there is or are one or more diagonal braces or 
diaphragms which move in grooves of the lift frame, having a hole or holes in 
the centre of each for the shaft or shafts to pass through, which hole or holes 
may be either plain or screwed to fit the shaft or shafts. These braces are to 
prevent vibration and jar of the shaft or shafts either in the screw or hydraulic 
lifts ; they rise and fall with the lift, and may be at any interval of distance. 
And also for greater safety the patentee uses one or more toothed racks that 
form part of the guide grooves of the lift, with worm wheels fixed to the lift 
and working in the racks, and made to revolve by the same motive power that 
turns the screw shaft, or ’ otherwise ; this also raises and lowers the lift, and 
may be used separately or in combination with the screw shaft. 
1823. F. TAYLOR, Carey-street, Chancery-lane, London, “ Fountains,”—Dated 
10th July, 1865. 

For these purposes, in constructing a fountain according to this inventions 
there is a closed reservoir or cistern at the bottom, to which a small air pump 
is applied, in order that a quantity of air may be introduced under pressure. 
In the centre of this cistern or reservoir there is a column which rises to the 
desired height above Its top. This column descends nearly to the bottom of 
the reservoir or cistern where the column is open. The column is hollow and 
has within it a cupped piston which is constantly pressed downwards by 
weights. In the centre of the column is a pipe, which, as its upper end has a 
nozzle or jet dutlet, ant the piston slides on the central pipe, the lower end 
of the central pipe leading to the jet or nozzle descends to nearly the bottom 
of the cistern or reservoir, and such pipe is open at the bottom. At the upper 
end of the column there is an open ornamental basin, into which the water 
descends from the jet. From the interior of the basin a pipe descends, by 
which pipe, when a cock upon it is open, the water descends from the basin 
into the reservoir or cistern below, there being an air cock or valve to the 
cistern or reservoir, which, on being opened, allows the air compressed in the 
lower reservoir or cistern to escape. The upper end of the column rises to 
such a height in the basin as to allow the water to flow into the column above 
the piston and weights, so that the upper part of the column becomes full of 
water below the piston and the column is drawn out therefrom, 


1827. H. FEARNLEY, Malifar, and C, Situ, Batley, Yorkshire, ** Machinery 
Sor washing, wringing, mangling, and drying.”—Dated \8th July, 1865. 

This invention relates, First, to means of washing the articles or substances, 
and consists in the employment of a vessel of any suitable size and forin to 
contain the clothes, fabrics, or other fibrous substances and the water, with 
soap or other saponaceous matters required, and having a suitably fitting lid or 
cover, This vessel the patentees cither suspend or support on arms so as to 
render it capable of oscillation; or they mount it on wheels to run on rails to 
and fro; or they construct it so as to be capable of sliding backwards and 
forward or reciprocating on a frame, by means of a crank, eccentric, or tappet 
and connecting rod, motion being communicated thereto by hand er power. 
This vessel may also be mounted on axes 80 as to be capable of rotating thereon, 
either immediately by means of a catch or ratchet, or continuously by means 
of suitable gearing acting in concert and combination with the reciprocating 
movement thereof. Secondly, the invention relates to wringing and mangling, 
and consists in applying the driving gear to the top ro ler instead of the bottom 
one, and having the bottom roller larger in diameter, so that it will be more 
y driven by friction from the top one. Thirdly, the invention relates to 
the drying of the articles or substances, and consists of a winch or reel mounted 
suitable framing, the wings or rails being provided with spring clips so that 
clothes, fabrics, or fibrous substances may be attached and held on the said 
wins or rails while rotary motion is given to the winch or reel, which winch 
may or may not be placed in a hot room. 
1829. J. SOUTER, sen., and T. CHRISTIE, Edinburgh, ** Means for marking 

progress in the game of croquet, &c.”— Dated th July, 1865. 
This invention cannot be described without reference to the drawings. 












1835. B. FOTHERGILL. Cornhill, London ** Regulating or controlling the power 
employed in actuating sewing and other machines of a like nature.”— Dated 
Lith July, 1865. 

This invention relates to the driving or actuating of sewing machines, watch- 
makers’ lathes, jewellers’ and lapidaries’ polishing and cutting machines, and 
other light machines which do not require much power to drive them, and bas 
for its object the regulating or conirolling the driving power employed in 
accordance with the requirements of the machine, so that the machinery may 
operate in a regular and uniform manner whether executing light or heavy 
work. In carrying out this invention it is preferred to use as the motive power 
a train of toothed wheels, and the well-known fusee arrangement, set in motion 
either by means 
stood by mechanicians (when a weight is used the fusee will not be required), 
and to combine with such gearing any convenient self-acting speed regulator or 
governor with a view to prevent overrunn'ng of the machine in lieu of accom- 
plishing the same end by the application of friction, which always entails loss 
or a of power and wear and tear of machinery.— Not proceeded with. 

1839. S. B. HOWLETTE, Chelsea,“ Anemograph for delineating and registering 
the. direction and force of the winds.” — Dated Vzth July, 1865, 

This invention cannot be described without reference to the drawings. 

1843. J. SAUNDERS and J, PIPER, Kidderminster, “ Apparatus employed in the 
manufacture of tin and terne plates.” —Dated 12th July, 1865, 

This invention consists in improvements in the apparatus described in the 
specification of a patent granted to the present patentees dated 19th March, 
1863 (No. 728). In this apparatus the tin or terne plates are caused to pass 
through heated grease to equalise and to remove the excess of the coating. 
Herctofore, cting this apparatus, the upper trough, within which the 
pair of rollers work, the trunk descending from such upper trough, and the 
lower trough, have been cast in one piece, This, in practice, has been found, in 
some eases, to be inconvenient and objectionable, more particularly in con- 
structing apparatus suitable for large tin or terne plates. Now, according to 
the present invention, the upper trough, the trunk descending therefrom, and 
the lower trouzh, are cast separately. The three parts are respectively formed 
with thanges and projections to receive screw bolts, by which the three parts are 
securely fixed together, 

1845. A. MACKIE and J. P. JONES, Warrington, Lancashire, ** Apparatus for 
setting-up or composivg type for printing.”—Dated 13th July, 1965. 

This invention is designed for the purpose of delivering or supporting type 
from the cases containing it to a composing stick in proper order to form words, 
and the improvements consist ia a novel combination, arrangement, and con- 
struction of mechanis: n to effect the said purpose. The type is contained in a 

ed recesses or cases placed side by side, the types 
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series of either movatte « 
lying lengthwise ina p deed 1 across the said recesses or cases, and thes 
may be arranged in tiers or rows one above the other ; each of such recesses is 
supplied with a sliding platform, upon which the type is placed ; these platforms 
are supported underneath by springs, which gradually rise to g each 
separate layer of type, as the preceding layer is disposed of, into a line or leve 
with the type propeller. In each of these cases a T-headed propeller slides, 
and is advanced to deliver the type by means of a pawl or catch taking into 
small teeth on the surface of the propeller, the pawl or catch being actuated 
through the medium of a spring and levers by means of the hand operating on 
keys; thus, a3 each key is pressed one type is propelled from the corresponding 
cas each tooth being equal to one type—and fallsinto an endless band, chain, 
series of carrying wheels, or other travelling equivalent, and is thereby carried 
and delivered on to « table slidiny between two vertical bars, forming a vertical 
chamber to receive the type, and contained within a box or 
the frame. This table carrying the type is supported upon a 
the type accumulates, becomes depre netil the table h vended to the 
lowest point, at which tim line being complete, the izhts containing the 
line of the type are with« n from the recess and another type receiver is 
inserted.— Vol proceedel t 
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1847. W. MEppowcrort, Jaminersmith, * Construction of rollers for window 
blinds.” —Dated Ath July, W605, : 

This jnvention relates to certain improvements whereby the advantages 
resulting from the ordinary spring roilers are obtained at small cost and by 
means of very simple arrangements The rollers are formed in two parts or 
longitudinal sections, or with a longitudinal slot extending nearly the entire 
length thereof, so that the blinds can be placed between the said sections or 
passed through the said slot, thus affording a simple and effective mode of 
adjusting the level of the blinc sections of the roliers when constructed in 
two pieces, as before mentioned, being connected close ly together by means of 
rings or sockets, or by the terminal whecls or pulleys, or in any convenient 
manner. The rollers are supported in brackets in the ordinary way. One end 
of the roller is furnished with a fixed wheel or pt ley, Which may be called the 
“band wheel,” a sinall wheel or pulley being placed below or in proximity to 
the same, such small wheel or pulley being mounted and revolving freely on a 
pin fixed to the bracket. Around the said two wheels or pulleys is placed an 
endless band of india-rubber, gutta-percha, wire, or other suitable material or 
inaterials, the same being so adjusted that the tension thereof will admit of the 
revolution of the roller. The said wheels or pulleys may be provid «lt with 
teeth or cozs on the peripheries thereof, and so arranged that such tecth or 
cogs shall gear into each other, and thus impart additional holding power to the 
roller, and tend to retain the blind at any level at which it may be placed. At 
the other end of the roller is fixed a wheel or pulley, which may be called the 

“cord wheel,” the same being constructed with a groove on the periphery 
thereof to allow of the cord by which the roller is actuated being wound round 
the same. ‘The cord is fixed to the surface of the roller and then passed several 
times round the cord wheel, varying according to the length of the blind. 
Leverage is thus obtained, and upon pulling the cord the blind, if previously 
lowered, will be rapidly and continuously raised. In order to act as a guide to 
the cord, and also to prevent its slipping out of position upon withdrawing the 
hand from the cord, a pin, provi led with an eye or loop at the end thereof, and 
which may be termed the guide pin, is attached to the bracket at a convenient 
nce from the cord whe The said pin is constructed of elastic material, 
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or of metal, or in any suitable manner, so that it will exert pressure upon the 
cord, which is passed through the pin, and thus prevent the cord from passing 

upwards and unrolling from the wheel when it is suddenly released from the hand. 
—Not proceeded with. 


. barrel spring or by a weight and cord, as is well under- ; 
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1848. J. B. CHATTERLEY, Birmingham, “ Manufacture of cruet frames.”— 
Dated \4th July, 1865. 
The patentee claims making the bottom and upper plates of cruet frames of 
sheet metal or alloy, and strengthening the said plates and giving them and 
the holes in the upper plate an appearance of great thickness, as described. 


1349. J. CLAYTON, Westbromiich, Staffordshire, ‘* Improvements in ingot mould 
and in casting metals.”—Dated 14th July, 1365. 

This invention consists in constructing ingot moulds in the manner herein- 
after described, whereby great facility in filling the series of moulds ia effected, 
and great solidity and uniformity result in the ingots cast in the said moulds, 
The series of radial recesses or depressions in the bed or plate in which the 
melted metal is cast is made in the ordinary way. In the middle of the bed or 
plate the inventor makes a circular or other shaped opening large enough to 
receive with ease a large body of melted metal. At the bottom of each of the 
moulds an opening is made, which opening jicates by radial p with 
the ceutral opening in the mould bed or plate. The inventor prefers to make the 
bottom of the mould containing the said radial passages of fire-brick or sand. In 
casting the ingots the melted metal is poured into the central opening described, 
whence it rans down the radia! passages to the bottom of the moulds, rising in 
the said moulds from the bottoms thereof, the air befug expelled by the ri-ing 
metal. The whole of the series of moulds is thus filled rapidly and simul- 
taneously, and the metal cast therein is very solid and uniform in texture.— 
Not procecded with. 

1350. D. and J. FULTON, Glasgow, ** Mandrils for rollers, such as are used for 
printing or embossing.”--Dated \4th July, 1665 

This invention has for its object the constructing of mandrils for rollers such 
as are used for printing or embossing, so as to be adjustable with facility and 
accuracy to rollers of different sizes. In one modification of the invention the 
improved mandril has formed or fixed on it, near one end, a scries of longi- 
tudinal inclines, and on these inclines a series of segments are fitted to slide, 
expanding by the action of the inclines as they are moved towards the end of 
the mandril. The segments enter inside the roller, but are formed with 
shoulders to bear against the end edge of the roller. On the other end of the 
manidril there is fitted a movab‘e tubular piece, which can be acjusted along the 
mandril by a nut connected to it, and working on a screw cut on the mandril. 
The movable tubular piece is formed with a series of longitudinal inclines similar 
to these at the other end of the mandril, but lyimg the opposite way; and the 
inclines have similar shouldered segments fitted to slide on them. In order to 
put a roller on the mandril, the movable tubular piece is taken off, the roller 1s 
put on, its entering end is moved up to the shoulders of the segments on the 
tixed inclines, and these segments are forced up the inclines until their segmental 
surfaces, which are parallel with the box of the roller, bear firmly against the 
inside of the roller. The movable tubular piece is then put on the mandril and 
entered inside the other end of the roller, and it is screwed up until, its segments 
being moved up the inclines by their shoulders catching on the end edge of the 
roller, bear firmly inst the inside of the roller, The segments are meved more 
or less un» the inclines accordingly as the bore of the roller is more or less, and the 
same mandril can thus be easily adjusted to rollers of different bores while it will 











with. 


1851. J. M. and J. M. MurpPuy, Cork, “ Staining and graining woods.”—Dated 
14th July, 1865, 

This invention consists in staining and craining plain or raw timber, as pine, 
deal, sycamore, or any light coloured wood, in imitation of the more cosily 
timbers, such as mahogany, rosewood, waluut, tulip, or maple wood, or in 
imitation of marbles, as sienna marble, or vert antique, or in imitation of inlaid 
work or scrolls, or ornamental work. The way in which the inventors treat the 
panel board or other piece of wood on which the imitation is to be made con- 
sists, generally, in first applying to it several coats of boiling water, according 
to the nature of the wood, applying each successive coat as the previous one 
becomes absorbed. They then have some hot slacked lime water, and give one 
full coat of it to the panel, board, or other piece of wood under operation, which 
is then allowed to remain untouched for about one hour. A coat of cold water 
is then applied, and the stwins are worked in according to the designs intended, 
whether for plain staining or in imitation of other woods. By this process the 
staining or graining may be carried on for any length of time by occasionally 
wetting the pannel or board under operation, with cold water, as just described. 
The stains employed are those generally employed in the trade, ground up 
either in vinegar or stale porter.— _ proceeded with. 

1853. S. Tripp, Dane’s-inn, Strand, “ Means of securing envelopes for enclosing 
letters and other papers.” — Di ed Lith July, 1865, 

This invention relates to the application of metal foil or thin sheet metal, to 
envelopes in which gum aud other adhesive matters are used in the manufacture 
of and for securing envelopes when closed, in order to the prevention of access 
being had to their contents surreptitiously. By the applicatio. of metal fuil all 
mvisture is excluded from the adhesive matter when once the envelope is closed, 
and it may be damped for any length of time, or held in a jet of steam without 
the possibility of the adhesive matter becoming softened and giving way ; it is 
thus impossible to open an envelope so closed without destroying or tearing some 
part of the envelope, and of showing subsequently that it has been opened, In 
this way private correspondence, cheques, and notes or other valuables will be 
much more secure in passing through the post than at present. The inventor 
applies the metal foil on the exterior of the envelope at the point where the 
three fixed flaps meet, and he passes the ends of the foil throuh slits and folds 
it down on the inner side of the envelope. He provides at the same time a 
pocket-like place for the introduction of the point or tab of the fourth and loose 
flap; such pocket having been surfaced with gum or other adhesive matter, 




















pocket, and adheres to the gum therein, and will be underneath the metal foil. 


be detached or acted on by moisture from the outside, and if the metal foil is 
suitably disposed, it may be similarly protected on the inside, but in most cases 
the contents of the envelope will be sufficient protection from damp on the under 
side. The metal foil or sheet may be stamped with any seal or device, vr the 
foil may be covered by a thickness of paper, an] with a seal or stamp if desired, 
— Not proceeded with, 





1854. G. CLARK, Napier-street, Dover-read, Soutlecark, “ Drancing instrument.” 
—A communication — Dated \Ath July, 1865, 

This invention cannot be described without reference to the drawings.—.NVot 
proceeded with, 

1857. R. V. Tuson, St. Paul's-road, Camden Town, London, ** Preparation and 
preservation of foods for animals,”— Dated Lith July, 1865. 

This invention consists in mincing the flesh and other edible parts of horses 
and other animals used for food, in a suitable machine, and drying the sa 
a hot-air chamber, oven, or other suitable desiccating contrivance, diet alone 
uter being mixed with other ingredients, such as Indian meal, vatmeal, rice 
flour, shorts, middlings, pollards, bran, or avy other amylaccous, mucilaginous, 
or saccharine substance, or substances of a like nature. Sometimes the avimal 
and vezetable ingredients are not mixed together until the former have been 
mince | and dried and the latrer roasted. 
1858. S. HINGLEY, Dadi Worcestershire, 

tutes direct from the rolis.”- Dated ith June, 1865. 

The manner in which this invention is performed is as follows: - The 
patentee fixes toa cross bar attached to the housings of the roils, and at the back 
of the rolls through which he last pas-es the fiat strip of metal, a box or frame, 
at one end of which, directly opposite the groove in the rolls, is an aperture or 
horizontal slit, through which the flat strip enters the metal box or frame as 
the strip leaves the rolls. The box or frame is hollow, and so shaped inter 
nally that the flat strip as tt is driven through it by the rolls is gradually 
coiled and le aves the box or frame at the opposite emi—an oval-shaped tut 

it 
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ready oa welding: into a tube, without requiring further heating, bend- 

v,or shaping by means of a crocodile or a bell, or by any other means now 
inuse. The box or frame is opencd as each skelp is finished, to admit the 
escape of the butt end of the skelp. The machinery consists of a metal box or 
frame, divided horizontally into two halves, and, opened or closed, has a hori- 









| zontal slit in the centre of the end nearest the rolls to admit the flat strip, and 


in the centre of the opposite end an oval aperture to permit its escape. A 
mandril or tongue is rai-ed on the interior surface of the upper half of the box 
or frame, which mandril or tongue is widest at the end nearest the rolls, and is 
concave at that end, but graduaily tapers to a groove or channel ; the other 
end of the box or frame is convex, and exactly the reverse of the upper halt, 
until it meets the tapering, where it forms the other half of the groove or 
channel. A space is left in the interior of the box or frame, between the upper 
and lower halves of the box or frame, wile enough to allow the strip to pass 
freely through. The box or frame is fixed to the back of the rolls by a cross 
bar which is attached to the housings. 

1859. W. livanes, Manchester, ** Presses."—A communication —Dated Vth 

July, W865 

















One part of these improvements relates to presses, worked one way by the 
direct action of steam, for pres s bales of cotton, or other matters or mate- 
ria To standards or columns of any required strength the inventor fixes a 
table, carrying a cylinder containing a piston worked on the atmospheric 
system by the | pressure of steam on one side and the pressure of the atmo- 
sphere on the other. At the underside of the table there are two wedye- 
shaped surfaces; the lower are connected by rods to weighted levers, and the 
other placed between the lower wedge and the bottom of the table, the bottom 
of the lower wedge being the surface against which the upper side of the 
article is pressed. Beiow the lower wedge there is a movable bed, on which 
the bale, oiher matter, or article to be pressed is placed, cach corner of the 
bed being connected by rods to toothed quadrants or segmes its fixed te shafts 
working in bearings ac the upper part of the framework, and gearing int: ks 
fixed to the upper part of the piston rod. The lower wedse can be raised or 
lowered, according to the bul of the article or matter to be pressed, and the 
gap filled up between the top of the wedge and table by the other or inter- 
mediate wedge, which is moved to and fro, as required, by chains and wheels 
or by screws. When the article or matter to be pressed is placet on the 
movable bed of the press the valve or cock for the adimission of steam is 
opened, and the piston rises, and with it the piston rod, the racks on which 
turn the toothed quadrants or segments so as to raise the connecting rods and 























; bed, and press the bale or other article against the bottom of the lower wedge, 


not matter if the bore is different at the opposite end of the roller.—ot proceeded | 


the point or tab of the loose flap is wetted before being introduced into this | i I 
| mines, factories, or any place requiring ventilation. 





The foil being impervious to moisture, the adhering parts of the flaps cannot | 


“ Making skelps for tron and steel 





which acts as the abutment or head of the press; and after sufficient pressure 
has been exerted the valve or cock is opened for the escape of the steam, and 
the pressure of the atmosphere causes the descent of the piston and — 
which turn down the quadrants and lower the —— rods 

bed ready for a fresh operation. The toothed q = 
be applied to cylinders having a vacuum on one side of the piston. — Not pro- 
ceeded with. 





1861. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Flexible 
tubing.” —A communication.—Dated sth July, 1865. 

This invention consists, First, in the application of glue, or a composition of 
which the principal part is glue, or other gelatinous substance, to form a 
coating, lining, or stratum for flexible gas tubing, in order to make the said 
tubing impervious to illuminating gas or its fluids; and, Secondly, in covering 
the exterior surface of tiexible tubing with cloth or flock to improve the appear- 
ance of the said surface.—Not proceeded with. 

1863. S. DUMMERE, John-street, Hampstead, Middlesex, “* Mattress and pal- 
liass for the use of the nursery, invalids, and hospitals.”—Dated \ith July, 
1365. 

This invention consists in constructing mattresses and palliasses with a 
recess made of japanned tin, or other suitable material, let into a portion of 
the seer ee or palliass below as a le; and i ly above such 

| di rtion of the mattress is covered with a waterproof 
material, ao the surface of which is a suitable number of perforations to 
convey the liquid at once through the mattress or palliass, which is thus always 
kept perfectly dry.—Not proceeded with. 

1864.R A. BROOMAN, Flvet-street, London, “ Pumps.” —A communication.— 
Dated \ith July, 1865. 

This invention consists in constructing rotary pumps in the manner hereafter 
explained. The pump is formed of a circular metal box with two branches, 
one for the discharge and the other for the suction of the liquid. Two covers 
close the box on each site, and recesses are mate on the inner face of the 
covers to receive two «iscs. In the centre of the box there is a cylindrical boss, 
the length of which is equal to the breadth of the box, but its radius is only 
about two-thirds of the opening of the box. Two perpendicular apertures are 
made through the boss, in which two blades or pistons are free to slide. The 
length of these pistons is equal to the radius of the box and that of the boss, 
Upon one quarter of its tircumference the boss is tangent to a curved plate, one 
of the ends of which is cut at right angles, while the other diminishes gradually 
in thickness in a curvilinear form. The curved plate fills entirely one quarter, 
and partly another quarter of the space existing between the boss and the 
inner surface of the box. Liquid enters at the end of the curved plate cut at 
right angles, which intercepts its passage and compels it to ran round the boss 
and travel through the empty part of the box. The exit of the water takes 
place through a channel into which an orifice made in the hollowed and 
duninishing part of the curved plate opens. The liquid in running rout the 
boss in the box meets the ends of the pistons, and its passage is intercepted by 
one ot them for a quarter of the circumference of the hox, but the boss, rotated 
by means of a crank handle or otherwise, causes a partial vacuum in the 
suction pipe, draws in the water, and forces it ont ihrough the exit channel, 
The pistons as they reach successively the fixed part of the curved plate are 
pushed on one end into the boss and out at the other end to continue the effects 
above described. The alternate and successive’ to-and-fro motions of the 
pistons which take place by the rotation of the boss draw in and force out the 
liquid in a continuous jet. 


1866, J. P. B. C. PATOUREL, Guernsey, * Ventilators.” —Dated 18th July, 1865. 

The First part of this invention consists in having a ventilator fitted with a 
champfer stop and throitle vaive feed and waste pipes, and so formed as to fit 
clo-ely on to the inside of the ship, securely covering the side scuttle or port- 
hole. The fresh air entering through the scuttle or port-hole passes into the 
ventilator, through the chamber of which it passes into thefeed pipe, and thence 
into the ship. The ventilator being fitted with a sclf-acting throttle and stop 
valve, any water entering through the scuttle is met by the stop valve, which 
is fitted to lift with the water the stop valve rising throttles, the fee pipe pre- 
venting the ingress of water, while at the same time it (the stop valve) opens 
the waste pipe and admits of the water running to waste; or the waste pipe 
and stop valve may be dispensed with, This ventilator may be made of wood 
or 0: any description of metal, and of any shap:, round, square, or oval, long or 
short, and is applicable to ships, houses, factories, mines, railway carriages, or 
any place requiring air to the exclusion of water. ‘The Secoud part of the in- 
vention relates to syphon ventilators. In this case the improvement consists in 
having a double tubular ventilator with a_space between the tubes, fitted with 
a cowl head. At the bottom of the outer tube a flange is formed, which bends 
under the inner tube, and extends in towards the centre of the inner tube six 
or more inches, forming a receiver, which receiver is fitted with a small self- 
acting stop valve and waste pipe. The centre «f the receiver, which curves 
up, is covered with a valve or scuttle worked by a rod direct to the top of the 
cowl or head. A clear space is left under the lower part of the inner tube; 
the outer tube, at certain distances from the bottom, ts fitted with glands to 
admit of the foul air entering the uptake, which is formed between the two 
tubes, while feed pipes, fitted in certain parts of the ventilator, admit air when 
required. By this improvement fresh air enters by the cowl head, which is 
fitted to turn to the wind in the usual way, is forced down to the receiver, when 
it recurves into the uptake, and continues its course through, carrying with 
it the foul air admitted through the glands, and acts the part of a syphon,.at the 
saine time that it supplies fresh air where required, Any water entering 
through the cowl head is received in the receiver at the bottom of the venti- 
lator, and let off through the waste pipe. This ventilator may be made of any 
shape or length—round, square, or oval; it is applicable to ships, houses, 
The Third part of the in- 
vention relates to the improved cowl-nead ventilator, fitted with a receiver or 
reservoir, throttle and stop valve, feed and waste pipe, or scupper, So a3 to 
adinit fresh air only, to the total exclusion of water. [2 this case the inven- 
tion consists in having a cowl-head ventilator standing on a case made for the 
purpose, and fitted with a collar, around which the cowl head turns in the usual 
way. In this case the self-acting valve is fitted to lift with the water, 
throttling the feed pipe through which the air has to pass; at the same time it 
(the valve) opens the waste pipe and admits of the water ramming off. The air 
entering the head of the ventilator descends to the chamber (‘ormed inside the 
case), thence through the feed pipe or aperture into the ship or where required. 
Any water entering through the cowl head is caught ‘in the receiver or 
reservoir, thence coming in contact with the self-acting valve ‘t raises it, and 
admits of the water running off, while a larger quantity of water rushing down 
the ventilator raises the valve and throttles, the feed pipe preventing the 
ingress of water, while a little water remaining in the receiver or reservoir 
will have the effect of cooling the air. The upper surfaces of the valves may 
be fitted with india-rubber or other soft substance to fit closely to the mouth 
of the valve plate; or the valves may be made to fit exactly to the mouth of 
the feed pipe or valve plate; or there may be one or more feed pipes ; or the 
ceiling of the chamber may have a short pipe flush with the floor, and with the 
lips of the pipe projecting below the ceiling, on which the valve may close; or 
an aperture only may be made in the roof of the chamber or valve plate, the 
valve being fitted to close tight on it with some soft or elastic substance; or 
the valve may be made to fit exactly without any intervening substance; or 
the ceiling or valve plate may be perforated with a series of small valves, and 
the valves may be of any shape or form, of any description of metal or wood, 
or of cork and wood, or of gutta-percha or india-rubber, all either combined or 
singly ; and the valve may be applicd so ss to act from either front, rear. 
right, or left side, and either one only or more valves may be applied. 

1863. J. P. WINT, Kensington-square, Kensington, * Instruments used in cutting 
the soles of boots and shoes.” —Dated \=th July, 1s65. 

For the purposes of this invention, in place of employing a knife and a piece 
of horn placed between the upper of a boot or shoe and the sole, as is ordinarily 
the practice, an instrument is employed which has a pr« ng ribor flange 
which enters between the upper and the sole of a boot or shoe, so as to guide 
the instrument as it is moved along the edge of the sole, in order that the cutter 
carried by the imstrument may pare or cut away the edge of the sole to the 
desired extent. The inst-ument may be made with a single or a double 
cutting edge; when made with a single cutting edge the instrument will 
ouly cut when moved in one direction, whilst, when the instrument has a 
double cutting edge, it will cut when moved to and fro along the edge of the 
sole. ‘The cutters are arranged so as to be adjusted to and from the surface of 
the instrument which comes against the edge of the sole in order that the 
cutter may be able to take a deeper or less deep cut. The instrament carrying 
the entter or cutters is mounted ina bancle by which the surface of the instru- 
ment is held against and movel along ‘he edge ot the sole, whilst it is retai 
correeily by the flange or projecting edge which euters between the upper and 
the sole. 

1870. T. W. Woon, Newark-upon-Trent, ** Construction or arrangement of sluices 
or dams.” — Dated 18th July, 1865. 

This invention has for its objcct improvements in the construction or arrange- 
ment of sluices or dams for tt ng or guiding tidal waters to or into dams, 
reservoirs, or water power machines. For this purpose the inventor forms two 
apertures having each a siutier or sluice on each side thereof, constructed 
and arranged in such manner that any of the four shutters or sluices 
which they contain may be opened and closed at pleasure. There is a chamber 
between the two apertures, wivch chamber contains or formas part of a water- 
power machine, whereby the inventor opens the inacr lower shutter or sluice, 
and, at the same time, closes the outer lower shutter or siuice, and also closes 
the upper shutter or sluice, and opens the upper outer shutter or sinice at the 
time the tide is rising, the water of which will drive the motive-power machine 
contained in or forming part of the chamber until the tide attains nearly 
to its highest poimt, when the open shutters or sluiccs will be closed, aud 
the other shutters or sluices will be opened ; the motive-power machine wiil then 
be driven by the water previously admitted througit the machine, the water 
returning again through the machine as the tide falls, the water passing 
through the machine the same way both during the rising and falling of the tide 
— Not proceeded with, 

1871. W. A. RicHARDS, Clarence-road, Hollowa 
holding tobacco, &c.”"—Dated 18th July, 1865. 

This improved pouch or receptacle is composed of caoutchouc or other elastic 
or flexible material, and is constructed of two portions connected together by 
the frames, which are of peculiar construction. The under frame extends 






























































vw, “ Pouch or receptacle for 








ae 


THE ENGINEER. 





57 





aa pscnes tees 








portions of the pouch form, as it were, 
connecting the caoutchouc or other flexible material of cach portion with its 
frame. The edge of the former (that is to say, of the or other 


1875. T. and H. METCALFE and T. CLAYTON, Manchester, “Apparatus for 
cooling liquids and cooling or condensing vapours or gases.”—Dated 19th 
July, 1865, 

In a cistern through which water circulates the inventors place a zig-zag or 
fix at the top of the said 
or for the entry of the liquid, vapour, or gas to be 

at the bottom an opening and pipe leading to the exterior of the 
cistern for the exit. The sides of the pipe are made fiat, the space between 

u as narrow as the area of the supply will allow ; and one side of the 

lower part of the zig-zag or serpentine pipe is encased in a chamber open at the 

top, and connected at the bottom to the cold-water pipe for supplying water to 
the cistern. The liquid, vapour, or gas to be cooled is entered into the nozzle 
or aperture at the top of the flap pipe, through which it passes and escapes 
through the exit pipe at the bottom of the cistern. The cold water enters the 
chamber and impinges with force against the lower part of the flat pipe, and 
then passes upwards, in contact with the said pipe, to the top of the cistern, 
which is there provided with a waste pipe for taking off the surplus water ; 
and as by the use of the flat pipe there is a large area of cooling surface, and 
the matter to he cooled passing inwards in a thin stream, the cooling tak 
place very effectually, owing to the manner in which the cold water is intro- 
duced.—Not proceeded with. 


1879. C. NICHOLAS, Cheltenham, “ Apparatus for supplying disinfecting liquids 
to water-closets, urinals, dc." —Dated \9th July, 1865. 

This invention consists of the apparatus hereinafter described, by the use 
of which a fixed or measured quantity of a disinfecting liquid can be supplied 
to a water closet or urinal after use, for the purpose of disinfecting the same. 
‘The apparatas may also be applied to other purposes, when it is required to 
disinfect or destroy offensive odours. The invention, as applied to a water- 





“4 steady, factors’ orders Sing in in moderate profusion, 
a with a fair amount of regularity. reductions in the rates 
for copper have had a good effect w the metal manufactures ; 
and, owing to an improvement in the foreign ing briskness 
revails in the establi ts of theedge-tool makers. The demand 
or hollow-ware goods is of average worth ; but the wire-drawers 


| are not so well engaged, neither are the fancy branches so active, 


as was the case a week or two ago.» In Wolverhampton the tin- 
late workers and the ja ers remain in a healthy state; the 
Tock trade is tolerably Ria mere whilst for builders’ ironmongery 
the orders are increasing. At ton and Willenhall the work- 
men employed in the different industries are still well engaged; 
indeed, in the last-named town the best-lock makers and all the 
curry-comb manufacturers are very busy. The best locks are 

ing chiefly to Australia and New Zealand, and some also are 
being sent to America, The curry-combs are nearly all going to 
the latter country. The demand for this commodity, w began 
to spring up immediately upon the cessation of the war, has in no 
way abated | from that time till now. It is so extensive that not 
one of the manufacturers has been able py Ape with it. 
We know one firm who could have sent out £1, worth more of 
the goods in this class during the past month than has been sent 
away from his establishment if he had a sufficient number of 
handles in stock. All makers have been similarly inconvenienced. 
The short supply is due to the demand having fallén off during the 
war to so great an extent that the manufacturers no longer obtained 
their requirements from Birmingham, but depended upon local 
turners, and that source, so soon as the trade revived, proved 
altogether inadequate. Manufacturers have an impression that 
the purchasers are somewhat too speculative ; but the speculation 
is on the of the Northern buyers, to whom the South is the 
chief market of supply, and it is supposed that  ’ know their 
own business better than we known it in England. If the “ Pro- 
tectionist ” hardware manufacturers of the States should succeed 





closet, is carried out as follows:—The principal parts of the app are 
situated in a cistern or reservoir, in which the disinfecting liquid to be used is 
contained. At the bottom of the reservoir is a small closed chamber, which 
acts as a measure. Into this the disinfecting liquid passes from the 
reservoir, and from the measure to the ter-closet. The is 
alternately filled and emptied by mechanism constructed as follows:—I\nside 
the cistern, and near its top, is a lever, turning in a vertical plane upon an axis 
supported at opposite sides of the cistern. At one end of this lever is a wire, 
passing vertically downwards to a valve on the bottom of the cistern, which 
valve is made, by the motion of the lever, to open or close communication 
between the cistern and the measure. At the other end of the lever is a wire, 
passing down a tube fixed on the bottom of the cistern. This wire is con- 
nected with the crank of the water-closet. Between this wire, which the 
inventor calls the discharge wire, and the axis on which the lever turns is 
another wire, which passes down a tube into the is 

with a valve, which opens and closes the communication between the measure 

and a pipe opening over the pan of the water-closet. When the closet wire is 

pulled down the valve at the bottom of the cistern is opened, and the disin- 
fecting liquid fills the measure. When the closet wire is liberated the cistern 
valve falls, and the measure valve is raised ; the disinfecting liquid is thereby 
allowed to pass from the measure to the pan of the water-closet. — Not proc 
with, 

1882. D. CADDICK, Ebbw Vale, Monmouthshire.“ Construction and working of 
Surnaces for puddling, balling, heating, and melting metals.”—Dated 19th 
July, 1865. 

In ae De out this invention the patentee makes the “jamb blocks” of such 
furnaces hollow, in the form of a box, and supplies the same with water from 
four cast iron columns, two of which are placed in front of the furnace on each 
side of the door, and two at the back of the furnace, such columns being ,cast 
with projecting sockets for receiving the ends of bearing bars for carrying the 
furnace bottom. The columns at the back of each pair of furnaces are so ar- 
ranged as to form a foundation or support for a small steam engine for driving 
any apparatus for puddling, charging, or drawing. To the columns aforesaid 
water is supplied in any convenient manner, and from the columns, by means 
of pipes, to the hollow jamb blocks, each of which is provided with two oVer- 
flow pipes, one of such pipes to feed the jamb plates, and the other to supply the 
bridge plates with water. The patentee therefore keeps up a constant circula- 
tion of water through the columns and jamb blocks, and from the jamb 
blocks to the jamb plates and bridge plates for keeping the same cool. When 
the furnaces are to be employed for heating or melting he proposes removing 
the parts hereinbefore described, except the four cast iron columns, suitable 
openings being left for running out the iron and slag. He also proposes to con- 
struct the chimney for such furnaces of a cylindrical form, with four external 
buttresses, which, when hooped with bar iron, are intended to give greater 
strength with less material than the present form of chimney. Secondly, the 
improvement in’ working furnaces consists in forming under each pair of fur- 
naces a rail or tramway, so that trucks can be run underneath each pair of 
furnaces for receiving the ashes and slag as they fall from the bars, the trucks 
when full to be removed and replaced by others. The bearing bars of such fur- 
naces are made hollow, with lateral openings for supplying the furnace with air 
or blast. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


On ’CHANGE IN BIRMINGHAM YESTERDAY: A Quiefer Trade in 
Iron : Competition of the North of England Makers: Competiti 


in their attempt to get an advance of duty imposed by the Congress 
the demand will instantly fall off. 

At Dudley, Wednesbury, Tipton, and the adjacent towns there 
is nos’ bour in any of the principal trades. As we observed 
when last we wrote, the nail-makers were again is their 
wages question. Now the chain forgers are dissatisfied with their 
rates of remuneration, and the manufacturers are watching with 
interest the adoption of a machine we noticed some time ago at 
an establishment weed —“~}- which is -_ oom ss 
its purpose admirably. at being so, we should imagine tha 
den tive pe a would not lack that better judgment 
which would at once tell them that the taking of any rash step 
would only be to their own serious mye . 

So great is the tendency throughout this district, as elsewhere, 
to make private ing concerns into joint-stock companies, as 
well as to form al er new concerns, that a second financial 
company is now being got up in Birmingham. At the close of 
last week the first company held an ordinary meeting, and divided 
10 per cent., although it might have divided 35 per cent., for its 
profits on the year—the first of its existence—were £21,636. Of 
the new company Mr. 8. Lloyd Foster, of the well-known iron- 

ing firm of Lloyds Foster, ‘of Wednesbury, is the chairman, 
and Mr. Edwin Lander, merchant, of Birmingham, the vice- 
chairman. 

The half-yearly meeting of the by nenmpes saer Railway Roll- 
ing Stock Company was held in that town on Tuesday. The report 
was a very satisfactory one, the profits of the past half-year amount- 
ing to £5,876 5s. 4d., out of which a dividend of lls. per share 
upon the ordinary shares, free of income-tax (making, with the 9s. 
paid in July, a total dividend of 10 per cent. for the year), and a 
dividend of 6 per cent. per annum free of income-tax on the paid- 
up portion of the preference shares being recommended. A ce 
was carried tothe reserve fund, which nowamounts to £4,641 8s. 10d. 
— the half-year 230 wagons had been purchased, and 181 
sold, leaving 2,529 in the ion of the ——- Those 
wagons were altogether wath £98,769. The report and the divi- 
dends were accepted, the allowance of the directors was increased 
from £200 to £400 a-year, and an intimation was made that at the 
next meeting it would be proposed that the secretary’s salary 
should also be increased. That mtleman said the company was 
never in a more eee condition, and he believed that the 
10 per cent. would be permanent. The shareholders present took 
their dividend cheques with them when they left the meeting. At 
the previous meeting of the company the capital of the concern 
was doubled. 

The annual report of the Staffordshire Joint Stock Bank 
(Limited) shows that that enterprise has, during the two years it 
has been in existence, been very successful. During the past year 
the increase of its business has been very large, and the profits, 
after paying the interest on curent and deposit accounts, and making 
every provision for bad debts and the in on £22,770 9s. That 











of French and Belgian Makers: Slackening American Demand: 
High Priced Money Checking Exports: Good Home Demand— 
Pia Iron: Sales Continued at Makers’ Prices — PROPOSED 
EMIGRATION OF PUDDLERS FROM NoRTH STAFFORDSHIRE—COAL 
TRADE: Brisk Demand: Prices Low: HARDWARES: Steady: 
Localities Specified: Extraordinary Demand for Currycombs for 
the Southern States of America—A SECOND FINANCE COMPANY IN 
BrrMincuam: Its Prospects and its Managers—W OLVERHAMPTON 
Roitiiwne Stock Company: Zen per Cent.—STAFFORDSHIRE 
JOINT-STOCK BANK: Prosperity—WOLVERHAMPTON NEW WATER- 
WORKS: Proposed Amalgamation with South Staffordshire Com- 
pany: Opposition by Wolverhampton Corporation. 
THE reports brought to Birmingham gery | (Thursday) by the 
iron and coal masters were to the effect that for finished iron the 
demand is not so now as it was a fortnight go; and the extent 
to which the makers in the Newcastle-upon-Tyne district were 
able to take orders that, it was being ho; would be received for 
the Midlands, was a cause of prominent regret. This competition 
has become more conspicuous in the past few days than here- 
tofore, in some orders that have just been given outin London. On 
that occasion the northern makers were below us, for plates, not to 
the extent of shillings, but of pounds. We were heaten by the 


sizes. sizes are here charged for on an “‘ extra” scale ; but 
in the No a difference is made in the quotations whether 
the dimensions large or heavy or light. Neither from 


New York, nor yet from C: ve the orders by the last mail 
been of much worth, but the remittances due are promptly sent. 
For South America, orders that were suspended on the breaking 
out of the war with Spain are being again put in hand upon instruc- 
tions from the customers. The Australian and New Zealand trade 
direct is healthy, but throughout the Continent of Europe we are 
being oonentally shouldered by the Belgian and French houses, 
most of whom are extending their works. Consigners to foreign 
markets—the men who send and take out on speculative t 
are sending but few orders into this district owing to the price of 
money; and it was thought yesterday that the foreign trade will 
not revive till money is much cheaper. The fears of the result of 
the Protectionist movement in America continues to influence 
that part of the foreign market unfavourably. At the same time a 
steady home trade was reported by most finished iron makers. 
Pigs continue to be sold, notwithstanding that nomaker can supply 
his customers as rapidly as they wish. In the sales makers obtain 
their own terms, which, for a quality of Staffordshire, are £4, 
and the same for good general hematites. These prices are 5s. in 
advance of last quarter. Ditton pigs are selling largely at 
£3 13s. 6d., which is 8s. 6d. over last quarter. 
hove boon in Werth Siallerdshive this ‘weeks comneging to oxtonnse 
ve in No: i is wee! ing to emigrate 
some of the puddlers in the district. 
Coal is in great request at most of the pits, but at prices much 
below those which, with a similar y whee have customarily ruled. 
Very little change has taken place in the hardware trades of the 
West Midlands during the past week, In Birmingham business is 








t is exclusive of £1,072 5s. 2d. brought forward as balance 

from last year’s accounts, and £4,800 received in premiums. A 

dividend of 15s. per share will be paid for the last half-year, which 

will consume £6,491 5s.; and a guarantee fund of £5,200 will be 

established, and will be raised by the amount received in premiums 

to £16,720. A balance of £1,002 2s. 6d. will then be left for 
ing forward as balance. 

e annual general meeting of the shareholders in the Wolver- 
hampton New Waterworks Company. was held on Wednesday. 
The report showed that the receipts during the past year had been 
£12, 13s. 6d.; the working expenses £6,235 11s. 2d., leaving a 
balance of £6,670 2s. 4d. Out of this a dividend of 5 per cent. 
per annum will be wee on the preference shares, and a dividend 
of 2 per cent. on the ordinary share capital, leaving a balance of 
£369 Os. 8d. to be carried forward. The chairman said that the 
company was now in possession of an unlimited supply of water, 
and there was nothing lying before them to prevent their poe | 
progress. ey! had assented to a notice given by the Sout 
Staffordshire Company to Parliament for powers to — out 
arrangements which would be mutually advantageous to both con- 
cerns, as well as to the public generally. The corporation of 
Wolverhampton, however, yonsidered such an arrangement as 
adverse to their interests, and it had been said that they intended 
to oppose the united bill in Parliament. The corporation had 
compulsory powers to purchase the company’s concern if they 
wished, but for eleven years they had allowed those powers to 
remain in abeyance, and the directors thought that, now that the 
company had just surmounted their difficulties, it was wrong on 
the part of the corporation to interfere. So they had resolved to 
—— with the bill in Parliament, unless the corporation of 

olverhampton should see fit to exercise the power they had had 
for so long a period and purchase the concern. 








WALES AND THE ADJOINING COU NTIES. 
(From our own Correspondent. ) 


THe Inon TravE: Fresh Orders Coming in Steadily : Quotations 
Firm: Number of Furnaces in Blast and Out of Blast: The 
American Im Duties: The Chilian Trade: Indian Contracts 
—THe Tin Piate Trape: Demand Increasing—STEAM AND 
House Coat TRaADES—WELSH IRON aT THE DUBLIN EXHIBITION 
—NeEw Tin Works AT NEATH— COLLIERY OPERATIONS AT MER- 
THYR—UNITED MERTHYR COLLIERIES CoMPANY (LIMITED)— LocaL 
Rali_Way BILLS BEFORE THE EXAMINERS—THE RECKLESSNESS OF 
CoLLizrs—THE MIDLAND AND SOUTH WALES JUNCTION RAILWAY 
ScHEME. 

At this period of the year the iron trade is not generally charac- 

terised by much briskness, and although business is not so active 

a8 anticipated at the end of the last quarter the South Wales 
makers have no cause to complain, as with the contracts on hand, 

and the fresh orders which are coming in steadily, they can k 

their mills and furnaces pretty fully employed. otations for all 

descriptions are firmly maintained, The returns show that there 


are 134 furnaces in blast, and 66 out. The number in blast would 
have been more had it not been that some three or four are now 
undergoing repairs previous to blown in. There is not much 
anxiety about the anticipated rise in the American import duties, 
as was the case a fortnight ago, but still the few specifications sent 
in are accompanied with a request for immediate delivery; and no 
t+ amount of business will be transacted until 7 
efinite is known as to the course the Legislature of the Uni 
States will adopt with regard to the dei ioni 
that country. At present there is a hesitating policy on the part of 
shippers, and this tends to depress the trade in some measure. The 
news received by the last West Indian mails is to the effect that 
the war between Chili and Spain is not likely to terminate so soon 
as anticipated, and that counties will carry on the struggle 
with greater than heretofore, so that trade with Chili will 
continue to be interrupted. As a counterpoise to this, the Eastern 
advices are most favourable, showing a great improvement in the 
trade with India. Additional lines are about being made, whilst 
others are being extended und doubled. In addition to the large 
contract from that country, announced last week, several fresh ones 
are expected, so that there is every prospect of a good trade being 
done on Indian account, The trade with France is pretty good, 
the exports of rails to Italy continue about thejsame, and the other 
Continental markets are taking an average quantity. The high 
rate of di t still ises a depressing influence in the delive 
of specifications on home account, and will continue to do so until 
a change takes place for the better. In pig iron matters remain 
about the same as week, and — are fully maintained. , 

The tin-plate trade is exceedingly active, and transactions tend 
to give still greater confidence, Quotations rule very firm, and in 
order to meet the increased demand new works are about being 
established, whilst several of the old works are being enlarged. 

In the steam coal trade there is a marked improvement, and in 
consequence of the favourable change in the weather shipping 
—— are carried on with much spirit. The exports during 
the past week have been large; there has been an increased 
quantity seht to Birkenhead, and the trade with the London 
markets is assuming greater importance. The local demand for 
house coal is somewhat limited, the mild of the weather acting 
as a check against the ption. The coasting shipments are 
pretty good, and evidently the West of England and Irish buyers 
are looking forward to severe weather. 

The prize medal for the finest quality of iron exhibited at the 
International Exhibition, held at Dublin, has been awarded to 
Messrs. T. W. Booker and Co., of the Melingriffith Works, near 
| Cardiff. The sorts shown were sheet, wire, cable, tin, and 
terne. 

It is reported that a large tin works will shortly be established 
at Neath. The partners are said to be already chosen, and the 
purchase of the ground almost completed. 

Colliery operations are extending in the neighbourhood of 
Merthyr, and Mr. Powell contemplates sinking new pits at 
Troedyrhien in the approaching spring. They will be the deepest 
pits in the valley, and the workings will be extensive. 

In a previous report it was stated that a petition was about to 
be presented for the winding-up of the United Merthyr Collieries 
Company (limited). The petition was presented last week, and 
came before the Master of the Rolls, supported by Mr. Selwyn 
and Mr. W. Pearson; Mr. lly, Mr. Teabenke and Mr. Fa; 
an for the company; and Mr. T. H. Terrell and Mr. G. W. 

astings pe for other ties. Counsel] for the petitioner 
asked for the petition to be allowed to stand over, on the ground 
that the petitioner had applied to the company for an inspection 
of the books, which they offered to the petitioner personally, 
but refused to allow his solicitor or accountant to be present. 
Counsel for the company opposed the petition standing over. The 
Master of the Rolls said it was clear the petitioner had a right to 
see the books and take copies, and he might show these copies to 
an accountant or any person. The company must either 
consent to the production of the books or the petitioner must 
make a substantive motion for production. Mr. Baggallay said 
the company had nothing in their books they wished to conceal, 
and they only objected on  petnaiens but, after the intimation from 
the court, the books would be produced. When the petition came 
before the court again on Saturday last it was stated that the peti- 
tioner had satisfied himself that it was not desirable that the company 
should be wound up, and Mr. Selwyn and Mr. Pearson therefore 
asked to be at liberty to withdraw the petition without costs on 
either side. Mr. y, for the compen, assented to this pro- 
position, and the petition was accordingly withdrawn. 

good number of railway bills connected with this district have 
undergone the ordeal of an investigation by the examiners. The 
following have complied with standing orders :—Ogmore Valley 
railways (new works, No. 1); Vale of Neath Railway (transfers, 
&c.) ; Cambrian railways (new works) ; Cambrian and other rail- 
‘way companies (; tion and arrangements); Bute Docks, 
Cardiff (construction of docks, &c.) The standing orders have 
been declared not to have been complied with in the following 
cases :—Ely Valley and Vale of Neath Junction: Aberdare Valley 
Ely Valley, and Caerphilly Junction ; Brecon and Merthyr, Tydvil 
Southern lines. 

At the Bridgend Petty Sessions, on Saturday, Mr. George 
Birbeck, agent to Messrs. en and Sons, of London, charged 
ten colliers ere at the Velin Vach pit with having tobacco 
and pipes in their possession ; he also charged three others with 
having lucifer matches in their ion. The charges were 
clearly proved, and the whole of the defendants, with the excep- 
tion of one of them, a lad, who was discharged, were each fined £2 
and costs ; in default one month's imprisonment. 

At the annual meeting of the Gl ter Chamber of Commerce 
Mr. R. B. Grantham and Mr. Pinnegar, engineers, attended to 
oo out the special advantages of the Midland and South Wales 

unction Railway scheme, the objects of which are almost identical 
with the abandoned Midland and Great Western Junction scheme, 
viz., to shorten the distance between South Wales and the Metro- 
polis, only a different route is proposed to be taken. In the dis- 
cussion which took place Mr. Pinnegar remarked there was no 
doubt the Great Western, unwilling to make the great bridge, was 
looking to an alternative sch The question was—was this 
pg > — a Sones Westone Junction, which had 
co ? e Great Western appointed two engineers. 
Messrs. Lane and Owen, and they, with Mr. Crossley, had signed 
areport giving preference to neither of the two, but sugges’ 
whether an ol h for ing the river at Hock Crib couk 
not be feet take apes revived—waiting, in fact, for a better 
scheme that might appear. He had spoken to Mr. Gooch, chair- 
man of the Great Western, and nm told by him and the 
engineers that careful inquiry would be made; the report as yet 
was only circulated privately. Hock Crib line would be as 
expensive, and not nearly so good as the Midland and South Wales 
scheme, which would have the Lag advantage of getting to 
Sharpness easily; besides the Midland, by whom they had been 
much encouraged, could not join in the Hock Crib project. The 
estimate for the collapsed line was £748,797; and for this one 
































SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


THE GLascow Pia Iron Market— THe Founprigs In GLASGOW : 
Continued ity—— THe Power-Loom Cirora TrApE IN 
ScoTLAND—MEETING OF THE GLASGOW PHILOSOPHICAL SoOcIETy 
—LAUNCH OF THE VERONA FROM THE SLIP at GRA NTON 
MEETING OF THE DIRECTORS OF THE CALEDONIAN AND Norrit 
British RatLways — Towina Race From Liverpoo, — Tux 
STEAMER MARY AND ELLA—SAILING OF THE A. LopEz, 


DvuRING the past week there has been great excitement and 
in the Glasgow pig iron market, prices having be 
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fallen fully 2s. per ton, On the 25th the market was very 
flat and most irregular, the cash price of warrants fluctuating 
from 66s. to 65s. 6d., eventually closing, buyers at 65s, 6d. ; 
No. 1G.M.B., 66s.; No. 3, 65s.; Middlesbro’ warrants, 57s. 6d. 
On the 26th the market was firmer; on the 27th inst. the prices 
dropped 6d., with a good business doing. On the 29th the prices 
came down at least 9d. per ton on the previous day’s quotations. 
On the 30th a complete panic prevailed, while, on the 31st, the 
market gained great strength, considerable business being trans- 
acted in warrants at 64s. 9d. to 66s. cash, and 65s. 3d. to 66s. 6d. 
one month. At the close the tone was firm, with very little iron 
on sale. No. 1G.M.B., 66s. ; No. 3, 65s. ; Middlesbro’ warrants, 
57s. cash. 

The advance made a short time ago of 15s. per ton on the price 
of castings by the founders in Glasgow has not in the least 
diminished the demand. The foundries are as busy as ever, and in 
some cases a difficulty is experienced in supplying their customers 
with their present appliances; as a consequence buildings are being 
run up where practicable. New cranes are erected, and larger 
cupolas built by existing firms; while new firms are building new 
foundries. In Glasgow very few of the engineers make their own 
castings, for many reasons they find it to suit their purpose better 
to give them out to firms who make it their only business. The 
business of the engineer is by this system, to a certain extent, 
simplified, and at the same time carried on with less sunk 
capital, 

The manufacture of cloth by power looms is an increasing busi- 
ness in Scotland, and one which at present is giving large returns 
to the manufacturer for the capital invested, but only to those 
manufacturers who have new mills and improved looms; not but 
what at the present prices old mills and machinery would pay, and 
that very well too, but workers are so scarce that they will not 
remain unless in large, airy, well-ventilated weaving sheds, filled 
with looms, where many of the weavers (female workers) can earn 
upwards of 20s, per week. 

The Glasgow Philosophical Society met in the hall in the 
Andersonian University on Wednesday evening last, Dr. Francis 
Hay Thomson, the president, in the chair, when Professor William 
Thomson exhibited and explained an improved arrangement of 
magnet for the electro magnets and coil used in the Jones’ system 
of controlling clocks electrically. He also exhibited several new 
electrometers, one of these, a large standard electrometer, is an 
admirable piece of workmanship; it has a micrometer screw of 2in. 
range and 1'50in, thread, cut by a very perfect Whitworth lathe. 
This instrument is on the same principle as the small portable 
electrometer, shown first to the Philosophical Society about three 
years ago. It differs merely in using gravity (admissible in it as a 
stationary instrument for use on land) instead of the force of a spring 
for balancing against the electric force to be measured, and of 
being of proper dimensions to give great accuracy and a very 
uniform scale through a wide range; the value of a division of the 
micrometer screw is in it equal to about one cell of Daniell’s 
battery, and the effective scale is 80,000 of these divisions; can it 
be easily read within one or two divisions, and with care it may 
be read with certainty of a fraction of a division. Thus it measures 
electric potentials from one cell upwards to 80,000. Another of 
the electrometers was an improved electrometer of the ‘‘ divided 
ring” class, of which several have been shown to the society in the 
course of the last nine years. The new improvements which it 
includes, have for their primary object to render it available, not 
merely in a laboratory or meteorological observatory in the hands 
of scientific operators, but in a factory or at sea, They had been 
long tried for, without decided success, but owing to the impulse 
afforded by the recent Atlantic expedition had been satisfactorily 
planned, executed, and tested within the last three months. The 
same formof instrument could be made of different sensibilities, from 
a highest (exceeding any hitherto attained) to a proper degree for 
use on board ship during the laying of a cable. An electrometer 
at sea does not yet necessarily supersede the marine galvanometer 
for the insulation test, but to reduce chances of waste, or even 
failure, as low as proper foresight can reduce them, it is quite 
necessary that an electrometer be kept in use at the Valencia shore 
station during the operation of 1866. The 1865 cable, thanks to 
steady and successful attention to the requisites for electric perfec- 
tion in the Gutta-percha Company’s works, and to careful watching 
throughout the subsequent stages of the manufacture and shipment, 
insulates from fifty to a hundred times as well as the old Atlantic 
cable, but its insulation can still be satisfactorily tested at sea in 
the Great Eastern by the marine galvanometer. But a still better 
insulated cable in a more rapidly rolling ship can only be tested for 
insulation by an electrometer, and the improvement of this instru- 
ment into a thoroughly practical testing appliance for use ‘it sea is 
an important object now, when we are in view of submarine tele- 
graphic projects for every ocean, in comparison to which all hitherto 
completed will sink into insignificance. The marine electrometer 
now exhibited to the society must be thoroughly proved at sea before 
it can be exclusively trusted for the insulation test in any such 
work as the laying of an Atlantic cable. The cordial thanks of 
the society were voted to Professor W. Thomson for his valuable 
and interesting communications, 

The Verona, Captain Paulin, owned by the Leith, Hull, and 
Hamburgh Steam Packet Company, was launched on Tuesday 
afternoon, at two o'clock, from the repairing slip at Granton 
Harbour. This vessel ran aground on the island of Bornholme, in 
the Baltic, during a thick fog early in December last, when three 
large holes were made in the lower part of the hull. She was got 
off the following day, and by the skill of the Danish divers the 
damage was temporarily repaired. Proceeding to Copenhagen she 
discharged her cargo of gram and seed, and succeeded in reaching 
Granton safely, although encountering severe weather during the 
voyage. Under the superintendence of Mr. John Watt she was 
placed on the slip to undergo the necessary repairs, which have 
occupied nearly six weeks. During the time she has been on the 
slip thousands have visited her, she having the reputation of being 
the finest model of a screw steamer ever seen in Leith. On three 
occasions she has been visited by the Earl of Dalkeith, M.P., who 
has evinced great interest in the progress of her repairs. The 
repairs on the Verona have been executed by the Messrs. Haw- 
thorn and Company, under the superintendence of Mr. Caldwell, 
the company’s engineer. 

“We understand,” says the Scotsman, ‘‘ that a committee of the 
directors of the Caledonian Railway met a committee of the direc- 
tors of the North British Railway in the North British Railway 
offices on Wednesday last, when the discussion of arrangements for 
the withdrawal of the competing bills promoted by the two com- 
panies, of which notice has been given, which had been begun at a 
similar meeting held last week, was resumed. It was ultimately 
agreed, on the part of both boards, that the following bills should 
not be proceeded with:—1, the Glasgow branches; 2, the Stirling 
branch; 3, the Dundee works; 4, the Galston district.” 

We learn that the new Shields-built tug steamer Terrible left 
Liverpool for the Clyde, with the ship Lady Douglas in tow, an 
hour and a half before the Flying Meteor, Clyde-built tug 
steamer, with the ship City of Edinburgh in tow, and that she did 
not arrive at the Tail of the Bank for nearly one hour and a-half 
after the latter, the Flying Meteor having thus beat her English 
rival by about three hours in the run from Liverpool. The ton- 
nage of the two ships in tow were almost identical, the City of 
Edinburgh being 561 tons, and the Lady Douglas 564 ; the City of 
Edinburgh, besides, being a wooden vessel, the advantage of tow- 
ing lay with the tug steamer Terrible. The Terrible has double 
engines, while the Meteor has only a single engine. The Flying 
Meteor is an iron steamer, and was built by Messrs. Blackwood 
and Gordon, Port Glasgow, about eighteen months ago. 

The steamer Mary and Ella, which was originally built by 
Messrs. Caird and Co,, Greenock, for the Weymss Bay Steam 
Packet Company, and afterwards sold for a blockade-runner, has 
come round to Greenock from Liverpool, and has been taken into 








Messrs. Caird’s graving dock, where she will be thoroughly over- 
hauled in hull and machinery, and fitted up for a passenger 
steamer to run on the Clyde during the summer. 

The splendid screw steamer A. Lopez, built by Messrs. Wm. Denny 
and Brothers, Dumbarton, for Messrs. A. Lopez and Co., Alicante, 
left the river on Saturday night for Cadiz, where she will be at once 
placed upon the mail service betwixt Spain and the West Indies. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 


LivERPOOL: The Water Committee: Mersey Docks and Harbour 
Board; The Huascar—Discovery OF COAL NEAR THE MOUTH OF 
THE DexE—THE PRINCE OF WALES AT CREWE—NORTH-EASTERN 
District: The England (3.3.): Patent Slip at Howdon: 
Mechanical Industry on Tyneside: The Hartlepools—StavE OF 
TRADE: Cleveland, Sheffield, South Yorkshire. 


THE Liverpool Water Committee last year found that their 
receipts, estimated at £107,973, actually yielded £115,820. This 
was nced by an increase in the ordinary expenditure, which, 
though estimated at but £30,000, actually amounted to £34,804. 
This year £125,438 is the whole estimated expenditure. At the 
last sitting of the Mersey Docks and Harbour Board the works 
committee recommended the board to proceed at once with the 
erection of sheds on the south side of the Morpeth dock, on the 
east quay of the Victoria Wharf, and between the corn warehouses 
and the intermediate dock. The proceedings also comprised’ a 
unanimous recommendation that the engineer’s salary should be 
increased, from the 24th December last, from £2,500 to £3,500. 
Mr. Rankin moved, and Mr. Bold seconded, the adoption of the 
recommendation. Mr. C. Turner M.P., thought that before 
authorising the erection of the sheds they should have the plans 
and estimates before them. Mr. Arnold said the committee 
merely affirmed the principle that it was requisite to provide 
sheds, &c., at Birkenhead. It was not correct to say that no 
trade would go to Birkenhead, for within the last month no fewer 
than 300 vessels and 1,600 flats had passed through the entrance to 
the great float and low-water basin. Mr. Bushell urged the great 
importance of building sheds if the docks were to be of any use 
when they opened them by means of the northern entrances. Mr. 
Hubback agreed to the principle, but objected to the sites named. 
Mr. C. Turner, M.P., moved, as an amendment, ‘‘ That, affirming 
the general principle that it is desirable to build sheds and ware- 
houses at Birkenhead, the consideration of that part of the pro- 
ceedings declaring the necessity of building sheds and warehouses 
as specified, be postponed until the production of the plans and esti- 
mates which the engineer is instructed to prepare.” Mr. Moss 
seconded the amendment. Mr. Laird, M.P., said it would be use- 
less to tell the engineer to prepare plans and estimates unless they 
told him the sites. The total lineal quay space in Liverpool occu- 
pied by the United States, Canadian, and part of the Mediterranean 
trade was only 4,500 yards. By the 1st of January there would 
be double that quantity of quay space at Birkenhead, and yet some 
gentlemen would not provide the sheds and other conveniences 
necessary for the accommodation of those trades at Birkenhead. 
One-fourth of the shipping now in the port was in the Birkenhead 
docks. Mr. Forwood said it would be madness not to complete the 
Birkenhead docks in the best possible way. After further 
discussion, the amendment, on being put to the vote, was carried 
by a majority of thirteen to seven. The armour-clad turret 
ship Huascar, built and fitted with machinery by Messrs. Laird 
Brothers, of Birkenhead, has made a good passage to Brest. She 
is a vessel of 1,100 tons and 300-horse power nominal, and obtained 
a speed of 12} knots at the measured mile, the indicated horse- 
power on that occasion being 1,650. She left Holyhead for Brest 
on the 20th ult., experiencing severe south-west gales in the 
channel, but fully maintained her character as a good sea-going 
ship, and arrived off Ushant on the 22nd ult., and anchored safely 
at Brest on the following morning. The Huascar had her guns on 
board, viz., two 300-pounders, mounted in the revolving turret ; 
and two 40-pounders (broadside guns), equivalent to a broadside of 
680 lb. She had also her full complement of shot and shell, and 
stores and provisions for some months on board, in addition to 
about 100 tons more coal than she is intended to carry for ordinary 
service. 

A discovery of coal has been made at the Point of Ayr, near the 
mouth of the Dee. A seam of cannel coal, 2ft. in thickness, and 
bearing good indications, has been opened. The boring is being 
carried on with energy, and already a depth of 160 yards has been 
attained. Two other seams of coal have been previously discovered 
of equal thickness, viz., 7ft. by 6ft., and also another seam of 
3ft. bin,, which is considered to be very valuable, being a part of 
the Mostyn vein, which has realised large returns. 

The Prince of Wales and a distinguished aristocratic party 
visited the works of the London and North-Western Railway 
Company at Crewe, on Friday. Mr. Ramsbottom escorted the 
party over the works. The visitors inspected the department for the 
manufacture of steel, which is entirely new, and not yet finished. 
When it is completed it will cause a large addition to the hands 
employed by the London and North-Western Company at Crewe 
(already more than 4,000), and to some extent lessen the necessity 
of the works at Wolverton. The process by which the steel is 
made is on the Bessemer principle, and the royal party witnessed 
it from its first stage, which is the melting of the rough pig iron, 
to the mixing spiegeleisen, the running into ingots, Xc., and also 
the manufacturing the ingots into driving wheels. The chief 
attraction of the Crewe steelworks is the completeness of the 
machinery. For instance, there is a duplex hammer, patented by 
Mr. Ramsbottom. It may be, and is, in fact, technically called a 
“*squeezer,” for it is composed of two masses of iron each weigh- 
ing ten tons, which meet together horizontally, and not perpen- 
dicularly, as in the case of the ordinary steam hammer. Another 
machine, also patented by Mr. Ramsbottom, is employed for cog- 
ging. Instead of making the cogs by thérotary process the machine 
works byreversion; it may be described as a segment of acircledriven 
by steam, with reversing gear worked by hydraulic pressure. The 
mill for rolling steel is also reversible. Messrs. Thwaite and 
Carbutt’s five-ton steam hammer was another attractive object, 
and a large saw, 8ft. in diameter, was also closely examined by the 
royal party. Its capabilities were illustrated by cutting a block 
of cast iron about I8in. square. The hydraulic machinery is 
remarkably powerful, and some of it is worked ata pressure of 
600 1b. to the square inch. The economy of heat is one of the 
most important features of the works, and the whole process of 
combustion has been specially arranged to secure that end. There 
are already some seven or eight furnaces erected, and these are all 
heated on Siemen’s gas principle, by which there is a great saving 
of coal. Other minor objects than those above described were 
examined, and the Prince was evidently much interested in all 
that he saw. In the erecting shops the Prince witnessed the 
process of lifting one of the largest engines belonging to the 
company, for the purpose of taking off her driving wheels. The 
engine was named the Owl, well known to travellers by the Scotch 
express. 

We turn to the north-eastern district. On Saturday the 
England, one of the large screw steamers built by the Messrs. 
Palmer and Co., of Jarrow, for the National Steam Navigation 
Company, Liverpool, sailed from the Tyne. The England was 
launched a few months ago, and has been fitted out in the Tyne 
docks. She is intended for the Australian trade. The River 
Tyne Commissioners have opened their large patent slip at 
Howdon, and they are pushing on the dredging operations in the 
upper part of the Long Reach. During the past two weeks a 
great amount of work has been done on the south side of the 
mouth of the Tyne in widening the Narrows. The jetties are 
being rapidly set back at that place, and a very great improvement 








indeed is being effected on the estuary by these 
shipbuilding at Willington Quay hed a state. 
The building yard of Messrs. Palmer and Co. (Limited) at 
Willington, is fully employed. Two vessels are 
launching, one of which, a screw collier, will come off the 
stocks next week. Messrs. Marshall Brothers are finishing a screw 
for Mr. Thomas Bell, of Sunderland, to be employed in the Baltic, 
Mediterranean, and coal trades ; the same firm have set on a paddle 
steamer with oscillating engines, for the passenger trade between 
Lymington and Portsmouth; and they are completing a large 
paddle-wheeled tug-steamer at their Shields works. The engine 
pa of se ge Jang Co, (Limited) at Jarrow, ” likewise 
ly employ e are making two pairs engines 
for the Government, four large marine engines cf 400- 
horse power each, oo eS eee in the 
yard ; and a large number of marine engi 
of erection for the coal, coasting, cad Wieiibeninaie trades. A 
large steam hammer and new forge have recently been erected, the 
machine shop has been improved and extended, and the i 
works at Jarrow are now amongst the and most pen wed 
in the locality. The blast furnnces and rolling mills at Jarrow are 
at full work, and six more blast furnaces will be opened there 
shortly. The graving dock is also doing well, and never less than 
two vessels at a time have been under repair in it since it was 
opened. In the Hartlepool district, the iron trade continues to 
flourish, the rolling mills, foundries, and manufactories being in full 
work. Iron shipbuilding is going prosperously on at both sides of 
the slake, and at Messrs. Pile, Spence, and Co.’s (Limited) another 
large vessel is about ready for launching. 

With regard to the Cleveland iron trade, we may note that the 
number in blast is 87, while there are 19 out of blast, and 
10 building. The upward tendency in the price of pig ivon has no 
doubt induced the proprietors of the Weardale Ironworks to 
and during the last few days a large quantity has been forward 
to Hartlepool for Jory ge Of finished iron, railway bars are, 
and for some time will be, the greatest in request, as most of the 
makers have good orders on hand for that description of iron. 
Messrs. Barningham and Co. have just finished one extensive con- 
tract for India, and are commencing another. We also learn that 
there is now pending a further contract for 17,000 tons of rails for 
India. The demand for plate iron, for shipbuilding and for girder 
and bridge building purposes, has greatly improved, and is, conse- 
quently, somewhat more regularly pushed at the works. Stockton, 
we hear, is about to make a f er addition to the iron trade, a 
new company having been formed there for the erection of pud- 
dling furnaces and rolling mills. 

Better orders are being received at Sheffield from the country 
markets for most descriptions of goods, and the Canadian season 
orders are now Sapenins to arrive, Unfortunately several of the 
most active branches of trade are in a very unsettled state. The 
file grinders, who are earning high wages, demand advances 
averaging 25 per cent.; and the cutters, forgers, and hardeners of 
files are waiting the result to make a similar demand. In nearly 
all departments of the cutlery trade large advances have been 
made since brisk trade set in. The fork grinders and some of the 
table knife workmen are now demanding further large advances, 
which it is considered impossible to make without serious detri- 
ment to the trade. In other branches a more satisfactory state of 
things prevails. The armour plate mills are busy. There is a very 
good business doing in steel for railway and general purposes, for 
home use and for export. Nearly all the tool branches are busy, 
and steel wire is in good demand for continental as well as home 
markets. The fant oor ists continue busy, and some good orders 
are in hand for both heavy and small castings, for and 
other purposes. The trade from the South Yorkshire collieries 
last week was very good; 18,000 tons were received at the 
Doncaster mineral department for the metropolitan markets 
chiefly. Trade to London, owing to the mildness of the season, is 
only moderate, and prices are receding. The country demand is 
good, and the value of almost all descriptions remain quite firm. 
There is a brisk trade at present with Sheffield, not confined to 
house coal, but coal for engine and smelting purposes. The trade 
for Hull and Grimsby, via Keadby, is largé, and will continue so 
long as the present weather is unchanged. 
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CoprpER—British—cake andtile,|; £ s. d. £ s. dj £ s. d. £ 8. d. 
POF TON secccecccseeceee 96 0 0.. 0 0 0] 88 0 O.. 000 
Best selected......cssecceeee| 99 0 0.. 0 0 0} 91 O 0... 92 0 0 
Gases cccccccccccccecccescce Os 6 8. OE SB 6G. © 8 0 
Bottoms..... cccccccccccscce (106 0 0..110 0 0/103 0 0.. 0 00 
Australian, per ton........-. | 96 0 0.. 99 0 0] 91 0 0..95 0 O 
North American ..........+.| 97 0 0..98 0 0| 000.. 000 
Spanish Cake .......ceeee0.| 93 O 0.. 94 O O| 87 O O.. 88 0 O 
Slab. for prod. 96 per cent. ..| 99 0 0.. 91 0 0} 80 0 0.81 00 
YELLOW METAL, per lb. ....-.| @ 084.. 0 0 9| 0 0 8.. 0 084 

IRON, Pig in Scotland, ton......| 3 5 6 cash. 210 O cash. 
Bar, Welsh, in London ......| 715 0.. 0 0 0| 710 0.. 715 0 
Wales........ 700... 0 0 0} 610 0.700 
Staffordshire..| 810 0.. 0 0 0} 9 00.. 000 
Rail, in Wales ........00005.| 7 9 0.. 0 0 Of G10 0.. 615 0 
Sheets, single in London ....| 1015 0.. 0 6 O] 11 0 0... 0 0 0 
Hoops, first quality..........| 915 0. 0 0 0] 10 0 0... 600 
Nailrods........00+ $15 0. 00 0' 900. 000 
Swedish ....cece eoecseccee| 11:10 0.. 1115 Of 1115 0.. 12 0 0 
LEAD, Pig, Foreign, per ton.... | 20 12 6.. 21 0 0} 20 5 0.. 2010 0 
English, W. B..... evccccceee | 2210 0.. 0 0 0} 22 0 0.1. 0 0 O 
Other brands . eos | 21 5 O.. 21:10 0] 20 5 0.. 2010 O 
Sheet, milled .. eo | 22 5 0.1. 0 0 0} 22 60.. 000 
Shot, patent... eee | 24 5 0.1. O O O} 2310 0... 0 0 0 
Red or minium.. -| 2230 0.. 0 O Of 2110 0.. 0 0 0 
White, dry..... o..| 29 0 0.. 0 0 0] 610 O.. 0600 
ground in oil. oo | 28 0 0.. 29 0 0] 227 0 O.. 0 0 0 
Litharge, W.B.....0+ eo. | 2415 0.. 25 0 0] 23 060.. 0 00 
QUICKSILVER, per bot. ........| 718 6.. 8 0 0} 8 0 0.. 000 
SPELTER, Silesian, per ton...... | 23 0 0.. 23 5 0] 18 5 0.. 18 7 6 
English sheet ........see00.| 28 0 0.. 29 0 0] 2410 0.. 000 
White zinc, powder.... | 0 00.. 000) 0 00.. 0 00 
STEEL, Swedish faggot .. 1/16 00... 00 0/1006... 000 
RO ceccececcesccscccccsese| 1510 0. 0 0 0} 15 0 O.. 0 0 O 
TIN, Banca, per cwt.. ooo} 414 0.. 0 0 O}] 4183 0O.. 000 
Straits, finme—cash .... «| 410 0.. 411 OF} 470.000 
Prompt 3months .. «| 412 0.. 413 0} 490.000 
English blocks ........ «| 500.. 5 2 0) 415 0.. 417 0 
BARB ccccccccccce | 532 6.. 5 8 Of} 416 O.. 418 O 
Refined, in blocks..... econ] 53 O.. 5 5 OF 5 OD... 5 2 O 

TINPLATES, per bx of 225 sheets . 

IC coke..... cocccccocccccce| 1 BO Oe 1 TOES  C@ 
112 0.. 113 0] £8 O. 112 g 
112 0.. 113 61 18 6. 19 «& 
IX dittO..ccccccccccccescece | £219 O<.. 119 6] 214 6. 115 6 





PRICES CURRENT OF TIMBER. 
108. | 1088. 














» | 1865, 
Perlood— £4 5.2 8/4 & £58 Perload— 4 «44/458 £: 
Teak..........-.-.11 10 12 10 | 12 10 13 10 || Yel. pine, per reduced | 
Quebec, red pine .. 3 5 415] 310 415 Ist quality 17 0 1910, 17 018 @ 
yellow pine... 215 310| 310 4 0 2nd do... 121014 mM 012 0 
St. John’s N.B.,yel.. 0 0 © 0] 0 O © O]|| Archangel, yellow. 12 0 18 1310 1410 
Quebec, oak, white... 415 5 5| 610 7 0|| St. Petersburg yel.. 10 10 12 111013 0 
birc - 45 415| 310 410] Finland.......... 8 010 OF BGO 0 
Memel....... 0 0 0 0] 0 0 O O|| Meme oe Ww Ol 0 
elm . 310 5 0; 310 5 0 1 O11 @ 
Dantzic, oak 3106 0) 30 6 5 9090 
fir 25 310/ 215 4 ©/|| Gefie, yellow 10 11 10 
Memel, fir 3 0 310} 315 4 0 || Soderha: 0; ¥i i 6 
Rige ...cccees - 3 & 810) 310 315 
Swedish ..........98 0 210] 210 315 12ft. by 3 by 9 wesBe 
Masts, Queb. rd. pine 610 810] 510 610 in yel ones 
yl pine 5 0 6 O} 510 610 || Deckplank, Dnt 
rd pine? 0 0 0] 0 0 O O|| per a 6 @M 1 é 
Lathwood, Dantz.fm. 510 610] 710 8 10 || Staves, per stamdard M. 
St. Peter’s7 0 »& 0} 810 9 10 || Quebec, pipe (|e 0 0 
Deals, per C., 12ft. by pub wr c 18 0 20 
Quebec, whtspruce 13 lv } 18 0|)| Baltic crown 
stJoln.wht.spruce 12 19 1610 |13 1015 0 | Pipes. = } 170.0 190 oj: 9600 











THE new line of railway from Southampten to Netley was om 
yesterday, thus rem fee old abbey and the on taal into 
easy communication with the town of Southampton. 
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STREET RAILWAYS. 


Ir a railway bill can ever be termed interesting, that for 
the construction of metropolitan tramways, to be brought 
before Parliament this session, deserves to be so ed. 
The general idea involved in the scheme is so well under- 
stood that it requires no explanation, and the principal 

uestions presented for solution chiefly concern matters of 
etail. t certain advantages can be secured by pro- 
viding a track on which the transit of vehicles is 
facilitated as compared with the ordinary or 
pavement of our streets, there can be no question ; and the 
principal difficulties to be encountered by the advocates of 
the system lie in reconciling the existence of such a track 
with the exigencies of ordinary traffic. Whether this can 
or cannot be done remains to be seen, but it is well to bear 
in mind that in order to give street railways a chance of 
success in this country, they must comply in absolute per- 
fection with every condition dictated by necessity or pre- 
judice. No half measures will suffice to render them 
tolerable, much less popular, and we are by no means cer- 
tain that the plan proposed by Messrs. John Noble and Co. 
s any of the qualifications necessary to entitle it to 
public favour. The problem presented for consideration is 
in one sense very simple. Nothing can be easier than to 
lay down lines of rail in any street, on which carriages 
constructed for the purpose may be hauled with speed and 
safety at a very moderate expense. But something more 
than this is necessary. The roadways of our streets are 
public property, and it is of course preposterous to suppose 
that any portion of their width will ever be handed over to 
a private company to deal with according to its own sweet 
will. On the contrary the tramway must be so constructed 
that it will not interfere with existing traffic. In this fact 
lies a difficulty which has hitherto proved insurmountable 
in England. Under this stipulation our streets must be at 
once railways and common roads, and the inflexibility and 
mechanical excellencies of the one must be reconciled with 
the flexibility and imperfections of the other. Such a pro- 
blem has never yet been solved, and we much fear that the 
conditions are so far incompatible that it never will be 
solved. We are constantly being referred to America for 
illustrations of the advantages of the tramway; but we have 
not as yet had the pleasure of meeting an American who 
did not pronounce the street railway a nuisance. It may of 
course be urged that our omnibus system is a nuisance— 
that the overcrowding of our streets is a nuisance, and so 
on—nuisances which the tramway would mitigate, if it did 
not actually remove. The argument is good so far as it goes. 
Unfortunately it does not go far enough. A very large 
and influential proportion of the inhabitants of the me- 
tropolis never enters an omnibus, and properly enough 
refuses to concede that omnibus traffic is the primary object 
for consideration. Cab-owners, too, and those who use 
vans and carts, have a voice in the matter ; nevertheless 
we find that, whereas Mr. Train and one or two others, 
bearing this fact in mind, have endeavoured to render the 
tramway suitable for the traflic of vehicles of all kinds, of 
normal gauge, the track te. a by Mr. Noble will 
only suit specially constructed rolling stock, and no ex- 
pedient is proposed by which his carriages can be turned 
off the line under ordinary circumstances. If there were 
no other reason, this in itself would suffice to render the 
adoption of a double track, with its attendant expense, 
necessary as a rule, Assuming the gauge to be about 
4ft. 6in., and the bars 7ft. wide over all, it will be seen that 
the system thus becomes inapplicable to streets of less width 
than some 35ft., as the lines must be laid in the centre of 
the roadway in order that vehicles may draw up to the 
kerbstone, and, under the assumed dimensions, less than 
a couple of feet would intervene between the bodies of the 
cars, while but 9ft., or thereabouts, would be left at each 
side of the way for ordinary traffic. 

The great objection hitherto brought against the tram- 
way lay in the existence of a flange reaching to some 
height above the general level of the street. nen first 
laid this flange would not rise more than one-half or, at 
most, three-fourths of an inch, and in theory this presented 
no great obstacle to a driver desirous of turning out of or 
crossing the track. But in practice the level of a mac- 
adamised road is continually changing, and thus the rail 
never retained its proper relation to the neighbouring 
surface, and the flange at one place sunk below the 
level of the roadway, in another rose to an inconvenient 
and even dangerous distance above it. Nor does paving 
overcome the difficulty. In New York, on the contrary, 
it is found that while drivers, as a rule, keep one pair of 
wheels on the tram rail, the other pair runs on a par- 
ticular section of the pavement in such a way that instead 
of the wear and tear being equally distributed over a con- 
siderable surface, it is confined to a comparatively narrow 
ribbon, which is quickly worn into ruts and hollows. Nor 
can the train rail be depended upon to retain its original 
level under anything like heavy traffic. In short, it is 
morally impossible that any system of rail rising ever so 
moderate a distance above the general level of the street 
will be tolerated in the metropolis. Mr. Noble, therefore, 

proposes a rail the peculiar 
_ features of which will be 
( ~ comprehended by a single 

» glance at the annexed 
sketch, showing the rail 
and sleeper in cross sec- 
tion. e believe that the 
system has been patented 
under the title of the 
“crescent rail ;” and it 
will be understood that 
the rail is laid below the 
surface of the road, the 
upper table being just 
level with the pavement, 
in which a small slit or 

ve is left for the flanges of the wheel. This groove 
eer insufficiently wide to admit the wheel of an ordinary 
carriage, it is assumed that a road with such a tram laid 
on it may be crossed without shocks. The plate is as 

















nearly as possible identical with the well-known saddle- 
back rail, and there is nothing new in the method of 
attaching it to the sleepers, It is no doubt theoretically 
true that a line of this character will offer no material 
obstruction to ordinary vehicles, but neither will it afford 
them the smallest assistance. Besides, although the 
channel may be made sufficiently narrow to exclude 
wheels in the first instance, it is certain that it will not 
long remain so. It will be difficult, if not impossible, to 
prevent the flanges of wheels running loose on an axle—and 
we cannot imagine that the use of fast wheels can be 
seriously contemplated—from ing into contact with 
and grinding away the stone. A the rail will not 
retain its level under the tread of heavily-loaded vehicles, 
and the moment a moderate degree of subsidence takes 
place, something tantamount to a continuous rut will be 
roduced—a rut with stone sides and the top of the rail 
for a bottom. Into this the wheels of ordinary vehicles 
will quickly find their way, and being retained only by the 
stone, this last will be abraded, and the rut will be widened. 
It is obvious, too, that the narrow slit will afford an excel- 
lent receptacle for mud, small stones, &c. It has been 
argued that this is a point of no consequence; but we find 
that in Providence, U.S., where, we are informed that 
twenty miles of the crescent rails bave been laid down, 
an arrangement is actually required in practice to 
sweep the flange space clear. And, finally, a point 
has to be considered which has apparent been alto- 
gether overlooked by the inventor. e “narrow slit ” 
will form an excellent trap for the feet of heavy horses 
whose hinder shoes are fitted with “calkins ;’ and it is 
by no means ——_ that + oe ge horses gettin, 
their feet into the track, might wedge the narrow top o 
the rail between the heels of their shoes with sufficient 
force to pull them off. But the worst defect in the 
entire scheme lies in the difficulty, if not impossibility, of 
turning out. The rate of traffic must be regulated by that 
of the slowest vehicle upon the track ; and should a horse 
fall, or a car break down, a very serious obstruction would 
be caused, not only to the tramway traffic, but to that of 
the entire street. It cannot be argued that in such a case 
the cars could turn out and turn in again with facility and 
dispatch. It might be ible to take a car off the track, 
by placing wedges at the side of the rail over which the 
flanges would mount, but the pavement would be consi- 
derably injured by driving a sharp flange, loaded with a 
ton or a ton and a half, over it tor even a short distance. 
The flange would also suffer; and as the vehicles would 
of necessity follow one another closely, some half-dozen 
might have to undergo the process if the obstruction re- 
mained unremoved for ten minutes or a quarter of an hour. 
If a tramway is to be used at all—and we are not dis- 


| posed to deny that the system sses Miny advan 
| rendering its adoption esirable—it appears to as that 


the edge-rail must be totally abandoned. As far as 
regards the reduction of rolling resistance, a simple plate, 
flat or approximately flat, will answer every purpose. This 
plate would possibly be best made level ah the street at 
the edges, and slightly concave in the direction of its 
breadth. As the load to be supported by the wheels of 
the rolling stock would be comparatively moderate, the 
tires might be made very convex, and thus the point of 
contact and the resistance would be reduced to a minimum. 
If the plates were made ten inches or a foot wide, and half 
an inch concave, a good driver would have vo difficulty in 
keeping steadily on the track as a rule, while he could turn 
out with the utmost ease when necessary. The only ob- 
jection to such a track with which we are acquainted 
is based on the assumption that it would prove slippery for 
horses. Whether this has or has not much weight, or is or 
is not insurmountable, we are not at present prepared to 
say. In any case it is certain that such an objection is not 
so serious as some of those to which Mr. Noble’s system is 
open, and that the flat plate would possess two advantages of 

t importance. A tramway so constructed would be 
available for all classes of vehicles ; and it would permit 
the drivers of the cars specially constructed for working it, 
to take their share in avoiding collisions. Under Mr. 
Noble’s arrangements the tramway cars must pursue an un- 
deviating course. The drivers being utterly unable to move 
an inch to the right hand or to the left, will become, there- 
fore, in a certain sense, irresponsible agents, and woe to the 
cab, cart, or carriage with which a street railway car earry- 
ing fifty or sixty passengers, and travelling at some seven 
or eight miles an hour, comes into contact. Accidents from 
this cause would be practically unavoidable. As it is, the 
utmost care is necessary to avoid collisions, and persons who 
are accustomed to drive in our streets know how much 
of their safety depends on the skill and care of those whom 
they meet in their progress. This aspect of the question 
has never yet received the attention it deserves, and we 
believe that the objection we have raised, even in the 
absence of all others would go far to prove fatal to the 
- rail or any other inflexible arrangement of tramway, 
at least in the metropolis. 

We do not wish it to be understood that we deprecate the 
introduction of street railways altogether. We have 
already stated that we believed they would be found to 
possess peculiar advantages; but we do not wish to see 
any ayn cg tried which does not hold out the best 
possible chance of success. Reminiscences of Mr. G. F. 
Train will not do much to smoothe the way for his suc- 
cessors, and we are doing Messrs. Noble and Co. a service 
when we state our belief that they are in no way connected 
with that gentleman. It is not necessary that we should 
further refer to him or to the history of street railways in 
England, but it is well to enforce the proposition that any 
scheme for metropolitan tramways must possess — 
advantages to render its adoption, even to a limited extent, 
probable. American experience does not apply to London 
streets; Oe 2 Mp based on what has been done in New 
York or Philadelphia are merely thrown away here. Ameri- 
can tastes and habits differ from ours, and the exi ies of 
metropolitan traffic are without a parallel in the States, 
The less said, in short, about American street railways the 
better. We are pleased to find the whole subject re- 
opened, and we trust that before it is suffered to drop 





every question connected with it may be fully i 
aged meade 5 ny Whatever we 
system put fi 

tention to a subject of some public importance after a 
practical fashion. 


THE INSTITUTION OF CIVIL ENGIN 
January 1866. : 





This viaduct was constructed for the purpose of the 
Morayshire Railway over the river Spey, at - 
shire, the engineers being Mr. Samu 

author. It consisted of three spans 
bank, and one span of 200ft. over the main 
ordinary boiler plate girders constituting the 
being of wrought iron on the lattice principle. 
abutments were of solid ashlar masonry, 
arranged for a si line of railway. 

It was stated the Spey was one of 
rapid rivers in Scotland, and was also subj 
floods, the water sometimes rising 6ft., dft., 
hours. It was about 110 miles in length, took its 
the Grampian range, at an altitude of upwards of 
the sea level, and for ten miles above the viaduct, which was 
situated fifteen miles from the sea, its average fall was idft. per 
mile. No part of the river was navigable for boats, but it was much 
used for the conveyance of timber, which was floated down in rafts. 

In designing the viaduct it was necessary to provide an unin- 
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and pressure from any blocks of i 
be brought down during floods. 
ordinary seasons 180ft. broad and 4ft, deep 
height to the underside of the girders from 
was 20ft. The bed of the river consisted 
spersed with large irregular boulders, overlyi 
gravel and clay. A timber pile cofferdam 
advantageously employed, and it was decided 
cylinder oe Be, for the main pier, small river pier, and 
utment, and thick beds of concrete for the small pier 
abutment. The cylinders in the main pier and abutment were 
in diameter, and in the small river pier 4ft. 3in. in diameter. 
They were in two equal lengths, and fi when bolted 
one complete cylinder 13ft. Gin. in length. Their size was suffici 
to allow a man to work inside, the large boulders being broken 
with wedges and removed in pieces with the excavated 
The operation of sinking the cylinders was carried on night and 


day, generally with four or five at the same time, and so expe- 


ra 


not, 
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ditiously that the eighteen cylinders in the main pier were fixed 
and filled with concrete in six weeks, and the fifteen cylinders in 
the main abutment, where a larger force was employed, in three 
weeks. There were eleven cylinders in the small river pier, and, 
in all cases, the lower edges of the cylinders were 13ft. Gin. below 
the bed of the river. 

The general arrangement of the plates, angle irons, and T-irons 
of the lattice a provided for a free circulation of air to all 
the ironwork, —v for getting at the parts for cleaning and 
painting, and avoi any opportunity for the lodgment of water 
or snow. These gi were parallel throughout, and their depth 
was 17ft. 4in. The top and bottom members were T-shaped, the 
width across being , and they were composed of horizontal 
plates, a vertical plate, and four angle irons. In the section 
adopted almost every portion of the iron was brought into effective 
work and took part in the strain. A system of lattice bars 
was used for each girder, consisting of ang’ ing i i 

i The main girders were 


according to position and relative strain. 
17ft. apart from centre to centre, and they carried the railway on 


lower fiange. The cross girders were of wrought iron 12in. 
and 4ft. , the rails being carried upon longitudinal timbers 
bolted to the cross girders. ‘The lattice girders were held together 


laterally by five wrought iron diaphragms, securely fastened to 
main girders at the top, bottom, and sides. The lattice girders and 
the plate girders for the smaller spans were rivetted together at the 
main pier, and thus formed one continuous system. 
pier the girders were bolted down to the x 

other piers and at the abutments the Fr Rem — , upon turned 
OE eet cand showed that the average 

results sev experiments show 
breaking weight of the plates was 22°39 tons per square 
th 


the bottom , deducting for cover plates, rivets, &c., was 
70 square inches, giving a tensile strain of 4°] tons per square ineh. 
The effective section of the upper member, without deducting for 
cover plates, was 75°74 square inches, which gave a compressive 
strain of 3°78 tons square inch. 

The quantities of material used in, the time used in the execution 
of, and the actual cost of the different portions of the work, were 
given in detail. It appeared that the excavation for the foundations 
was commenced in May, 1862, and the viaduct was opened for 
public traffic in July, i863. The total cost has amounted to £12,199 
or equal to £29 10s. per lineal foot. 


The second paper read, was on “The Grand River Viaduct, 
Mauritius ee by Mr. W. Ridley. 

It was stated that the length of this viaduct, from abutment to 
abutment, was 620ft., and that this distance was divided into five 
epee ot 116ft. each in the clear. The height from the level of 
the rails to the surface of the water was 129ft. Yin. Each pier wes 
composed of two cast iron cylinders, each 10ft. in diameter, 
upon masonry foundations, and filled with concrete ; the : 
being for a single line of railway. Mr. Hawkshaw (past president 
Inst. C.E.) was the consulting engineer to the Government of 
Mauritius, and the contractors for these railways were Mesars. 
Brassey and Co., for whom Mr. Longridge 
as resident agent. In constructing the piers 
bolted together by internal flanges. The abutment on the Port Louis 
side was built upon hard tufa, and No. 1 pier rested upon a rock 
projecting on the side of the ravine. the excavation for 
the fi ion of No. 2 pier considerable trouble was caused, owing 
to the pier being situated close to the edge of the river, and from 
the nature of the nd, which consisted of large boulders 
fine river gravel, the water freely i 
first it was thought that the water 





minute, and discharged nearly 3, 
next resolved that the foundation 
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their places by means of sheer legs and tackle, and in two cases the 
second rings also; but subsequentl, — a cioss-tree and 
struts, mounted on a frame inside the linder, and frec to revolve 
easily when required, was employed. each ing was completed 
the mast, with its supporting frames, was arp ee e time occupied 
in effecting this being about four hours and a-half. Eleven pairs 
of rings were thus placed on No. 1 pier, thirteen each on Nos. 2 
and 3, and ten on No.4. The heights to the of the last 
ring on each pier were respectively 99ft., 117ft., 117ft., and 
90ft. The weight of each segment lifted was 32 cwt., and one 
set of men in one day completed one ring and raised the mast. — 

Piers Nos. 1 and 4 were filled with concrete from the adjoii 
abutments. A single contractors’ rail, weighing 23 Ib. per lini 
yard, rested on two frames, that on the abutment being higher 
than the one on the pier, and on this rail a box with a false 
bottom was made to travel by a sheave rolling over it. The box 
contained seven cubic feet, and weighed when filled 8} cwt.; as 
soon as the contents were discharged the box was drawn back by 
a rope. At piers Nos. 2 and 3 the concrete was lifted by means 
of an endless ladder of iron, worked by a small engine. At every 
alternate joint was fixed, by angle pieces and diagonal stays, a 
light deal shelf, sufficiently large to hold a basket containing 
nearly a cubic foot of concrete. When these baskets arrived at 
the tops of the piers they were lifted of and emptied, and were 
returned on the undersides of the shelves. By the former method 
fifty cubic yards were completed daily; whilst by the endless 
ladder about forty cubic yards were deposited in the same time, 
with one hundred men working at each. The concrete was carri 
to aheight of 3in. above the tops of the cylinders, and conse- 
quently bore the whole weight, the cylinders merely serving the 
rg of a casing, and preventing the concrete from crushing 

terally. 

The . were sent from England in sections of about 12ft. 
long, which, on arrival, were transported to the Mahébourg side 
of the river, and were rivetted together in lengths of 36ft. to 
48ft. A gullet was here excavated to the level of the abutment, 
and extending backwards to a distance of about 280ft.; it then 
rose at a slope of about one in five to the formation level. In 
this gullet the first lengths of girders were to have been built, and 
as they were pushed forward, the succeeding sections were to be 
brought down the incline and added on. The arrangement for 
launching the girders was, however, considerably modified in 
England ; but this modification, simple and effective as it appeared 
to be, and good as it was theoretically, practically proved a failure, 
and had eventually to be abandoned. The original plan was 
then resorted to. A line of flat-bottomed permanent-way rails, 
laid on longitudinal timbers, resting on cross sleepers, was placed 
under the centre of cach girder. At every 12ft. a balk of timber, 
forming a skid, was placed transversely across the rails, and the 
girders were wedged up upon these balks. On the undersides of 
these balks, and over that part which would bear upon the rails, 
a thin plate of iron was fixed by two bolts, the heads of which 
were flush with the surface of the top, while the nuts projected 
underneath, and came up close to the inside edges of the rails, 
acting as guides to keep the girder in line when travelling. When 
the girders were ready to be moved the rails were well greased, 
and men were placed at the ends of each skid with sledge 
hammers, to keep striking it to prevent sticking, as well as to 
assist in starting. The rails were laid throughout the gullet to 
within 5ft. of the face of the abutment, the underside of the rails 
being level with the surface of the masonry. When the skids 
arrived at the end of the rails they dropped, and were removed. 
On the top of the bed plates the bearing plates for the permanent 
expansion rollers were bolted. These plates were tapered off at 
the ends, so as to allow the rollers to enter and to pass freely in 
and out. The latter were linked together; and after they tra- 
velled over, the plates were taken out and returned, and linked 
on to the rollers just entered, and were gradually drawn in under 
the girders. Short keel pieces were followed up on the rollers, as 
the girders advanced, by men stationed on a scaffold. 

The launching was accomplished by means of powerful tackle 
and winches, and was so effectual that in one day the girders 
travelled 12ft. every fifteen minutes; subsequently they were 
advanced 108ft. in four hours, and the last span was completed in 
six hours and twenty minutes, the entire length of the girders, 
630ft., moving quite freely. The roadway girders, plates, and 
permanent way were then laid, and in fourteen days after the 
launching was finished trains were running over the viaduct. The 
girders were fixed to the centre pier, while they rested upon rollers 
at the other piers and at the abutments, and so were free to ex- 
pand and contract. The total weight of the superstructure was 
560 tons, of which the roadway weighed 147 tons; and the total 
weight of ironwork in the piers, including bed-plates, expansion 
rollers, &c., was 993 tons. 





THE NEW ATLANTIC TELEGRAPH SCHEME. 


THERE was held at the London Tavern, on Friday afternoon, 
an influential and numerously-attended meeting of gentlemen 
interested in the important question of laying the most efficient 
and economical lines of telegraphic communication between 
England and America and the colonies, and the advantages to be 
derived from the adoption of Macintosh’s system of constructi 
deep-sea cables. The Right Hon. the Earl of Shrewsbury an 
Talbot presided. 

The chairman said that in consequence of the great importance 
of the subject which the meeting had met to consider he been 
induced to take the chair, and hoped the result would be of benefit 
to the public at large. He felt deeply interested in telegraphy. 
and the sincere desire of his heart was to see this country connected 
telegraphically with America, for he felt convinced it would lead 
to a better understanding and much more intimate commercial con- 
nection between two of the greatest nations on the earth. The 
repeated failures of deep-sea lines was no doubt a source of great 
anxiety and loss, and it caused the public to consider submarine 
telegraphy almost too speculative to embark their capital in, but 
as he had heard that the Americans were stirring themselves on 
the subject of international telegraphic communication, he felt, as 
an Ragishmen, that we should be humbled if our enterprisin; 
cousins were the first to connect the two countries; and it behovec 
us to look to our laurels, and deeply consider whether our system 
of ocean telegraphy could not be improved. It would be needless 
for him to explain the causes that led to the failure of the 
two attempts to establish this telegraphic communication by 
the Atlantic Company. They were too recent and too well known 
to those eicuesial on the subject; and he would simply say that 
the Atlantic Company, nothing daunted by their failures, were 

in in the field, not only for the purpose of laying another com- 

p ete cable, but with a confident hope of grappling the one they 
ad lately lost, repairing it, and completing a second line to New 
foundland. Another company was, he was informed, in the course 
of formation for carrying out what was called the Northern route, 
and for which they had obtained the ion from the Danish 
Government, first granted to Colonel Shaffner. He believed it was 
their intention to lay a cable to Norway, and from thence to 
Labrador, vid Iceland and Greenland—a route that certainly had 
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present on the e i ies; and on 

the subject he had no doubt the meeting would er to hear the 
result of practical tests rather than thi hypotheses. He 
should then be happy to listen to the remarks of any a 
engineer or cable manufacturer on the other points; if any 
practical gentleman desired to make any remarks on the cables or 
routes, he had no doubt the meeting would be glad to hear them, 
and finally, he h that the discussion would be conducted with 
that Lee ede ~g orbearance so to enable them to derive 
absolute benefit from it. He would now call on Mr. intosh 
proceed with his explanation. 

Mr. Macintosh then proceeded to explain the advan of lay- 
ing a cable direct foams iadiend to the United States, vid Falmouth 
and Cape Cod. The pro route was divided by shallow water 
into four parts—Chaucer’s Bank, Milne Bank, and Newfoundland 
Bank, so that in case of accident the cable could be readily re- 
covered for repairs. The ——— of the Macintosh system of 
constructing telegraph cables consisted in using a new insulating 
material of superior efficacy to any known substance, which enables 
a rate of 80 per cent. more si ing power to be obtained than in 
the case of the late Atlantic cable. All external iron-wire sheath- 
ing, whether alone or in combination with tarred hemp, as in the 
late Atlantic cable, and all steel wire spiralled round the conductor, 
would be dispensed with, and thus one great source of r an 
expense was avoided. The mechanical strength reqtisite for the 
cable was obtained from the materials employed in insulating its 
conductor, which material was applied in numerous thin coati 
or films, under tension ‘and a pressure of several tons, so that 
superfluous weight was avoided, and such an excess of strength 
was obtained that the cable would sustain twenty miles of its 
length in water; and three cables could be constructed by Macin- 
tosh’s system for the price of one such as it was lately attempted 
to lay across the Atlantic. The conductor of Macintosh’s cable 
consisted of a series of fine copper wires, laid longitudinally, and 
held together by the insulating material; the cable was constructed 
in one continuous length, without welds or joints, and, when 
finished, was at once the smallest, lightest, least expensive, and 
most effective submarine telegraph cable known ; and, moreover, 
it could be laid with a decreased risk of failure by the adoption of 
Mr. Macintosh’s compensation apparatus for paying out cables 
with an uniform tension in all weathers. The soundings by the 
proposed route were very favourable, the cable could be made very 
inexpensively, and its greatest safety would be in getting into the 
deepest possible water. He had not brought forward his project 
on the wreck of the Atlantic Company’s scheme, for it was sub- 
mitted to the Leeds meeting of the British Association nearly eight 

ears ago, in the section over which Mr, Fairbairn presided, and 
his opinion was that all deep-sea lines should be made with a con- 
ductor and isolater alone.. The result of experiments already made 
show the weights and capabilities of equal lengths of the late 
Atlantic cable and of Macintosh’s cable, in the following manner: 


New Atlantic. Macintosh’s. 
Conductivity In Ibs. copper .. ee Ib. 300 Ib. 
Weight of insulating material oe oe 400 Ib. ee 400 Ib. 
Inductive resistance in Ibs. of gutta-percha  400Ib. ee 2,000 Ib. 
Diameter of cable .. o. +. +» 1 1-16in. ee jin, 
Weight per nautical mile inair .. +. 359 cwt. 6 cwt, 28 Ib. 
Weight per nautical mile in water .. oo, 14 cwt 1} cwt. 
Specific gravity oe on oe ee 21 13 
Breaking weight ee oe oo +» 11,000 faths, 17,000 faths. 
Weight of 2,300 nautical miles of cable .. 4,111 tons. 718 tons. 


From the above statement it will be seen that 2,0001b. of gutta- 
ercha are only equal, for purposes of insulation, to 400lb. of 
facintosh’s compound, and the respective cost of the materials 

per pound is at least three to one in favour of the compound. 

Captain Selwyn asked Mr. Macintosh to state the comparative 
price at which he proposed to carry out his system. 

Mr. Macintosh said he could lay his cable down for £100 per 
mile, and he had made that offer to the Atlantic Company. If 
they persisted in their old course he had no doubt that another 
_ cos be laid down long before their line could be com- 
pleted. 

Captain Selwyn wished to know what sort of cable could be 
constructed for £100 per mile, and what would be the rate of 
speed ? Would the cable be of the same length and with the same 
speed, or of greater length with the same speed ? 

Mr. Macintosh said the cost of the line to Newfoundland would 
be £100,000, and with the same sized conductor he could get at 
least 80 per cent. more signal power. 

Captain Selwyn regarded with great interest the devel t of 


In the words of the supplementary instructions issued by the Im- 
Commission relative to the arrangement of this group,— 

_ ‘It is not enough, in fact, to show to the visitors of an Exhi- 
bition the mechanical powers characterised by er and speed. 
In juxtaposition with it must be placed the work of man, showing 

ection of taste, manual dexterity, and intelligent precision. 

1 adopting this scheme the Imperial Commission believe that they 
will remedy an undesirable omission, and at the same time add a 
perfectly new attraction to the Exhibition of 1867. By this means 
the Commission hope to suggest comparisons both useful and 
ductive, to bring to light the share of the workmen in the produc- 
tions of industry, at the moment when machinery seems on 
the eve of absorbing every manufacture, to show that for certain 
works the hand of man can defy all mechanical competition. A 
special Class of Group X. (Class 95) comprises the most attractive 
and ingenious processes carried on by hand labour, and particularly 
those suitable to skilled workmen. But some of the Classes of 
Group VI. are also open not only to the ap tus enumerated in 
the system of classification appended to neon regulations 
(Appendix A.), but also to the workmen achieving either with or 
without simple tools, results which these apparatus produce me- 
i peaey The following iy be quoted as ee in Classes 

and 56, weaving, rope-ma » Spinning, embroidering, knitting; 
and in Class 59 paper- i bookbinding, &e. —_ ‘ 

** This exhibition of manual labour will not excite so much inte- 
rest unless it be placed in juxtaposition with the machinery with 
which it contends with more or less success, according to the par- 
ticular industry. The workmen who are to use manual labour 
will find under the central platform mentioned above, a workshop 
separate from the collection of machines, but sufficiently near to 
them to render comparisons easy. The portions of this covered 
ground space thus converted into workshops will be flanked on 
each side by a passage 5ft. wide, which will allow visitors to 
approach and observe in detail the performance of the workmen. 

**In order to give greater prominence to the collection of objects 
comprised in a class, it is desirable that the public circulating in 
the lateral age of five metres, which extend along the whole 
length of the gallery, should be able to see the central block dis- 
played as a whole, without being obliged to make their way into 
it. To effect this object, the committees should as much as pos- 
sible place the machines upon stages rising from the border of 
these passages up to the central platform. If necessary, steps 
with proper foundations, rising one above the other, would produce 
this amphitheatrical effoct. 

**On the other side of the 16}ft. passages laid out on each side 
of the central block, tables and glass cases will be placed against 
the wall for the reception of a multitude of objects, machines or 
apparatus of small size, which would be lost amidst the large 
eugines placed in the central block. Lastly, the partition walls 
of the great gallery which has just been described will be avail- 
able for the exhibition of drawings, trophies, and objects which 
are of no great thickness. This additional space, which it will be 
expedient to turn to account, will give a desirable depth to the 
space where the objects are exhibited. Each committee should 
make every effort to obtain for exhibition those little known and 
attractive processes, each successive stage of which can be fol- 
lowed, showing how the raw material is transformed into the 
— — pee —_ may be —— the manu- 
acture of paper, comple’ y the process of printing, spinning, 
weaving, &c. It will also be desirable, he in = c the 
manual labour can be brought into proximity with the mechanical, 
to find a place for the workmen under the central platform, 
—* the general arrangements do not suggest a more suitable 
spo 

II.—The cost of all foundations, &c., and all erections and 
fittings necessary for the proper display of the objects in this 
group, is to be borne by the exhibitors. 

The motive power for the machines exhibited will of course be 
procured principally by steam, but other means will not be 
excluded. Instead of the supply of motive power being carried 
out, as hitherto, by the administration, it at been decided to 
employ the system of private enterprise, and to distribute the 

enerators of force at various points round the Exhibition build- 
ing instead of concentrating them in one spot. 

III.—-The whole machinery ery is to be divided into a number 
of sections, each of which will have its own system for supply of 
motive force. 

IV.—The Imperial Commission will enter into agreements 
with contractors for the supply of motive power for the various 





a new material of so much promise. He believed that the state- 
ments of the inventor as to the advantages of his material could 
be proved, and he considered it was as applicable to underground 
electric telegraph lines as submarine cables. The route proposed 
by Mr. Macintosh was one in which there was no deep water for 
| great length. The distance to the first sandbank was 900 
miles, the next distance was 500, then came another 500, and then 
one of 430. In no case was the depth more than from 100 to 
200 fathoms, so that the cable might be easily recovered if broken, 
and the risk to the shareholders was consequently diminished 
under any circumstances to 900 miles, which was the greatest loss 
it could incur. The northern route had also the advantage of 
being divided into sections, but it had the disadvantage of having 
nine shore ends, and all electricians knew that shore ends were the 
great difficulty. 

Captain Davis, as a nautical man acquainted with laying deep-sea 
cables, would prefer taking the responsibility of laying three of 
Mr. Macintosh’s cables to one of the Atlantic Telegraph Company’s 
cables. He remarked that as there was nothing to pay for concession 
the advisability of forming a company to carry out the scheme was 
well worthy of consideration. 

The chairman inquired whether Mr. Macintosh had any certifi- 
cates as to the electrical condition of the cable? 

Mr. Macintosh replied that he had those of Mr. Desmond Fitz- 
Gerald and Professor Miller. 

After a lengthened discussion relative to the various materials 
employed for insulation, 

r. Harry Lobb moved the following resolution:—‘‘That, having 
heard Mr. Macintosh’s statement, this meeting expresses con- 
fidence in the advantages of his system, and of its applicability as 
a means of direct telegraphic crmmunication with America and 
the colonies.” 

Captain Symonds seconded the resolution, which was carried 
unanimously; and, after some conversation, it was agreed that 
another meeting should be held for the purpose of further con- 
sidering the matter. 








PARIS UNIVERSAL EXHIBITION, 1867. 


Captain Festinc, R.E., has proposed the following 
memorandum on the arrangements for the Machinery 
Gallery of the Paris Exhibition, to which we beg to call 
the attention of intending exhibitors :— 

I.—By the general regulations for the Universal Exhibition, 
approved by imperial decree of the 12th July, 1865, instruments 
and pr of the laced in Group VI., which 








the advantage of short sections. He did not know what cable or 
cables that pany had decided on using, but hoped that the 
result of this meeting would assist to enable them to determine on | 
the best. It would be seen from the advertisement calling this | 
meeting that another candidate was in the field with another route | 
and a new cable—not exactly a new cable, for his patent was dated 
some years back, but owing to the inventor (Mr. intosh) having | 
been connected with the Gutta Percha Company his patents have | 
been in a manner tied up. He thought the best course to adopt | 
on this occasion would be just to give Mr. Macintosh the oppor- | 
tunity of explaining the nature of his cable and of the advantages 
which he claimed for it over other cables, electrically, mechanically, 
and commercially ; and then, taking those advantages in the same 





are 
is divided into twenty classes. A gallery 115ft. wide, and 82ft. 
high, is to be provided in the building for this group. In breadth 
this gallery is to be subdivided into a central block 7! Qn wide, and 
two side passages each 164ft. wide, leaving a space of a little over 
3ft. at each side for counters and —_ cases, a ag inst the 
partition walls. In the middle of this central block, and running 
throughout the machine gallery, there is to be a platform 13ft. 
wide, supported on columns about 14}ft.“high. From this plat- 
form visitors will be able to see at a glance the machines exhibited. 
The columns of the platform will also carry two parallel main 
shafts for transmitting motion to the various machines, and under 
the platform will be workshops for skilled mechanics, whose work 


V.—The British Executive has arranged to contract for the 
supply of motive power to the British portion, which consists of 
two and a half of these sections. 

VI.—All prime movers are to be inside the building; accu- 
mulators for the supply of water under pressure to hydraulic 
engines should also be inside, as well as reservoirs for gas, con:- 
pressed air, &c., for working any part of the machinery, if they 
are free from er and inconvenience. The boilers or other 
generators of force which require fire are to be outside the build- 
ing at the distance of 984ft. from its exterior, or about 197ft. from 
the centre of the machine gallery. 

VII.—Each section of the building will have its set of boilers. 
From thence the steam is to be conveyed by pipes to the prime 
movers in the galleries. The prime movers will not be collected 
in one group, but will be distributed wherever there may be need 
of motive power, from one horse, or half one horse power, as 
supplied by gas engines, to that required for the largest machines. 
It is requested that those exhibitors who may wish to assign 
their prime movers to the use of the Exhibition, will notify their 
wishes as soon as possible. They will have to fix them on solid 
foundations and fit them up for work. 

VIII.—The only conditions made by the Imperial Commission 
with regard to the generators of motive force, is that those for 
each section should be in a certain position, on one or both sides 
of, but close to, a road in the park which leads to the entrance 
door of the section. For each section there may be any number 
of boilers of the same or different kinds. 

IX.—-The boilers, shafting, and prime movers will all be con- 
sidered as objects exhibited, and must be accessible to the public. 
It will, therefore, be desirable to have as great variety as ible, 
in order to show the various ways of turning to account the force 
derived from the combustion of the fuel pace bl 

X.—AlIl machines which work with their own boilers, and which 
the exhibitors may wish to show in motion, must be placed in the 
park. The Imperial Commission will make special arrangements 
about such machines. 

XI.—Processes which require the use of fire, such as the work- 
ing of metals, glass making, &c., must be shown in the k, and 
the works will be arranged round the boiler houses of each section. 
The exhibitors will have to construct all the necessary buildings 
for these works, and to plant, turf, and keep in good order the 
approaches to their establishment. 

XII.—It is suggested by the Imperial Commission that those 
who wish to exhibit agricultural machines at work which cannot 
with safety or convenience be placed within the building, should 
club together to erect in the park, at their common cost, some 
inexpensive structure for their machines, 

AIL. Those who may wish to exhibit machines for raising 
water, &c., may in the same way unite to make a pond in the 
park. This pond can be supplied from a well in the French por- 
tion of the park. 








SoutH KENsINcTON MuszuM.—During the week ending 3rd 
February, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
10,708. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m. till 4 p.m. 1,617. 





is to be exhibited as examples of the processes of the common arts. 





Total 12,325. From the opening of the museum, 5,796,170. 
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PAPERS ON PUDDLING. 
By «a Practica Puppier. 
No. IV. 

THE annexed engraving illustrates the furnace referred to in 
the last number of Tz Encrnzrr. Fig 1 represents a plan of a 
frame for bottom and side plates, with water boshes round them. 
The letters refer to the corresponding parts in each of the 

A are bottom plates, three in number ; B, the part of 
frame upon which they rest, indicated by dotted lines ; C, the 
part on which the side plates E (Fig. 4) are fixed and kept in 
place by the rib D. 

Fig. 2 shows by what means the two parts of the frame are 
held together. It represents two pins intended to be let into 
counter-sunk holes a in the frame, with a plate 6 on the under- 





side, and secured by the keys c. 
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The letter F shows water boshes runninz all round on 
the outside of the plates IE, and Fig. 3 is the end of 
bosh, showing the means of communication and how they 
are secured together. The water is supplied at the bridge 
and discharged at the flue end. Fig. 4 is a side view 
of the neck of furnace on the incline system, having a 
height of 15in. from the flue bridge G to crown or roof H, and 
18in. from the bottom of the flue to beveltre I. The line K 


| 
' 


shows the construction of the bottom of thejflue. The dimen- 
sions of the frame are, at the bridge end, or from 1 to 1, 3ft. 4in.; 
from front to back, or from 2 to 2, 5ft.; from 3 to 3, 2ft. 2in. ; 
from 4 to4, 6ft.; and from 5 to 5, 2ft.2in. The thickness of all the 
plates, and those parts of the frame B and D, may be 1}in. 
The boshes may be 7in. or 8in. deep and 6in. wide ; the thickness 
of their sides Zin., which gives 4}in. inside. They must have a 
cover, and be set so as to be level with the top of the side plates. 
It will not require a jin. pipe to supply them with water, but it 


- had better be of this size, with an inch pipe for the outlet, to 


prevent the possibility of running over. The side plates are 
10in. deep, and the frame should be set so as to bring them an 





inch above the fore-plate. 
The weight of the whole will be 1 ton 8 ewt., or thereabout. 


There are many plans of inside castings which are much more 
expensive than this, but are no better adapted to the re- 
quired purpose ; moreover, they are generally so arranged 
that if a side plate has to be the brickwork over it 
has to be taken down, and if one part of the bottom plate 
has to come out, the furnace has to be taken down. There are 
other kinds of furnaces that have water boshes for the fire and 
flue bridges. Others consist of one bosh for bottom and sides. 
The object of this is to economise fettling, but in this they fail, 
because the cinder will not adhere to plates that are chilled, so it 
commonly chips off; and as the charge has to be worked in contact 
with side plates only at a black heat, it cannot be uniformly 
heated, which seriously interferes with the quality, as well as 
requiring more fuel to do the same work. 

Th writer will not compare the plan here introduced with others 
to show its merits, but it possesses some peculiar advantages which 


Fig 3 
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deserve to be noticed. A cursory glance will show that the 
bottom and side plates are detached, that the side plates come 
between the charge and boshes, and that the brickwork takes its 
bearing on the boshes and not on the side plates. 

The advantages secured by this plan are—that the bottom 
may be taken out without interfering with the sides ; that the 
whole of the bottom and side plates can be removed while the 
brickwork remains intact ; that the cinder will adhere to the 








sides and prevent the iron turning up black; that the plates will 
be kept below the melting point if the boshes are kept supplied 
with water, neither will the furnace get out of form by its getting 
larger; very little fettling is required, and maintenance of the fur- 
nace in bricks and clay is reduced to a minimum, and, when neces- 
sary to re-build, it is taken down to the boshes and re-built in a few 
hours by an expert hand. We here see how a puddling furnace 
may be constructed and proportioned so as to secure utility and 
economy. ‘The grate bed and flue are in line with each other ; 
the grate is from 3ft. to 3ft. 4in. square ; the neck is 15in. x 15in. 
and on the incline principle ; no air enters the grate but that which 
passes through the fuel. The pitch and length of the neck cause 
the flame to reverberate, so that each part of the furnace is of equal 
temperature, oxidation is prevented, and the whole of the action of 





this kind of furnace brought as near as we can bring it to that of 
a gas furnace. And why imitate a gas furnace? no more 
oxygen being admitted than is essential to the combustion of the 
other gases, the heat is very mild, and very little oxidation takes 
place. This furnace has been adopted at several works. The writer 
introduced it first, and had it working under his own care two 
years, and can testify to the truth of what is here stated, and 
additional evidence can be adduced in its favour. It is liable 
with other furnaces to accident, but there is no necessity to 
stop the water and get the boshes dry. The only thing li to 
prevent its success is prejudice on the part of the puddler. 
Tron.—It has been hinted before that if the nature of the pud- 
dling process be understood, it can be conducted so as to luce 


definite and constant results ; but before p further it 
is requisite to define the quality of iron which can be made by 


attending to the method about to be pointed out, though by 
simply modifying this method a different kind may be made. 

The kind specified is known as “fibrous,” and a superlative 
iron of this description is hard without being brittle and liable 
to snap, tough without readily taking a permanent set, and 
uniform in structure without any talline parts. 

Iron indiscriminately selected bined, or suitable iron, 
which, by puddling, is not purified from all silicious and gaseous 
matter, is not susceptible of acquiring such properties, therefore 
a practical knowledge of iron and puddling is most essential to 
success, 

The method generally adopted to distinguish one quality from 
another is deceptive, and calculated to mislead those who rely 
upon it, because the quality does not vary in the ratio of the per- 
centage of carbon. Some writers divide all the varieties of iron 
into four classes—the supercarbonated, the carbonated, carbo-oxy- 
genated, and the oxygenated. The first is foundry, the second 
forge, and the last white iron: the third, being a combination of 
the first and last, is called mottled iron. This classification, 
though more simple than the former, yet as it only relates to the 
amount of carbon found in iron, cannot safely be depended upon 
in selecting and proportioning iron for a mixture. 

If iron were not contaminated by anything beside carbon, or if 
the carbon could he worked out with the other foreign substances, 
then such a system could be depended on to produce puddled 
iron without much variation; but containing as it does 
other substances which remain after the carbon is extracted, and 
as their presence has a deteriorating effect upon the quality, 





the puddler cannot depend either upon the numerals 
1, 2, 3, &c., without being liable to mistake. Again, iron 


is met with having other substances than carbon alloyed with 
it, which apparently do not debase it, but make it the most suitable 
for some purposes. Hence some iron will produce an excellent 
quality where hardness is required, but where a soft iron is 
indispensable it is unsuitable and cannot be used. 

The writer has sometimes had to puddle iron of this description. 
It contains sufficient carbon in combination to give it fluidity and 
cause it to boil, but instantaneously on the boiling ceasing the iron 
at once becomes a hard solid mass which defies the skill of the 
most expert puddler to open and ball it properly, consequently, 
when it comes to be shingled it gives unmistakable signs, by the 
extrusion of gas and cinder from within, that itis notclean and regu- 
lar, and often this will prevent it becoming solid under the hammer. 
There is another class of iron which appears to be carbonised to 
the same degree as this is, but while melting it remains viscid, 
and though it be mixed with iron that will melt thin, it will 
remain like clay in water which is unmixed with it;*so that in 
puddling such a mixture this iron will always be in advance 
toward the malleable state, so that the charge can never be 
worked regularly and homogeneity in the bar be obtained. In 
reference to the kinds of iron briefly referred to above, they are 
known as mottled iron, in which the “grey” predominates 
quite distinctly from white iron, yet, in the operation of 
puddling they present the appearance and characteristics of 
white iron. They do not differ much in their physical 
appearance, but the different phenomena they exhibit in the 
process show that there is a material difference in their 
nature, which it is thought is due to the kinds of ore from 
which such iron is extracted and the method of smelting. No 
definite rule can be given by which such irons can be puddled, 
beyond employing a good furnace and a puddler whose intelligence 
and experience enables him to accommodate the temperature and 
manipulation according to the nature and circumstances of his 
charge, for the simple reason that they are not capable of being 
reduced to the same conditions and receiving the same treatment 
as best iron is, There is another kind of iron, which differs 
from those which have been alluded to, and those which will 
follow. It does not appear to contain any more carbon than the 
former, yet it is the most fluid of all, so far as the writer has read 
of and observed it in practice. It contains other elements than 
carbon which are known to give fluidity to iron while subject to 
the action of heat, such as phosphorus, arsenic, &c. This sort is 
capable of being brought into the same condition as best iron in 
respect to fluidity, yet still there is no law by which it can be 
worked to equal advantage with first-class iron, although the 
puddling of it is more laborious. No matter how excessively fluid 
iron may melt, if the fluidity is due to nothing else than carbon it 
can readily be puddled; for by charging slag containing oxygen 
in proportion to the amount of carbon, and by reducing the 
temperature of the charge to a condition where the point of 
contact is arrived at, the carbon will readily give up the iron and 
combine with the oxygen. It will be seen from what has been 
said before upon these impurities—which is verified both in this 
and the Bessemer processes—that they have a stronger affiinity 
for the iron than oxygen, and that the affinity is not so great 
between iron and carbon as between carbon and oxygen, for 
these two last cannot exist under a high temperature ,in 
the presence of each other without uniting, and the result 
of their union is that the iron passes from the cast into the 
malleable. state, which transition has the effect of so far 
neutralising the action of the oxygen in the slag that it can- 
not act upon the iron further than by reducing it to an oxide; 
and here is seen why bad pig iron will never make 
wrought iron, confirming what Fremy says—“ That malleable 
iron varies in character with the cast iron from which it is 
produced,” 

Among all the varieties of iron that the puddler has to operate 
upon, this is the most difficult to work ; ordinary means fail, and if 
“physic” be employed it will hardly assist him to make a good 
quality. It may be, and sometimes is the case, that he is short 
of “ stuff” to work with; besides, he may be compelled to melt it 
as “hot as blazes,” which will increase his labour and difficulty, 
and make his charge scour even the plates out of his furnace. 
This is the kind of iron that brings masters and men into con- 
flict before magistrates. 

The whole of these classes of iron are extensively employed, 
and appear adapted to the purpose to which they are applied ; 
but to sup that even a second-class quality can be produced 
by their employment is an error, 

Sometimes from policy they are used with a superior iron, 
which is employed for purposes to which they are not adapted, 
but it is bad policy for any firm to risk its reputation for such a 
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trifle, “a little bad never makes the good better,” and those who 
use it in this way should remember that “sulphur and phos- 
porns eepesially sve Seniy Monae te in ity of iron, and 
are with ifficulty separated from it,” that “a very small 
amount of phosphorus is found to impart to iron a gaknoe 
of brittleness, When bar iron contains but five-tenths per cent. 
of this substance it becomes cold short.” 

“The presence of sulphur in wrought iron causes it to break 
with great facility when heated, and when bar iron contains no 
more than one-ten-thousandth of this body it becomes extremel 
difficult to work at a welding heat.” The tenacity or 
of iron is, according to this metallurgist (Karsten), considerably 
Sens by the presence of thirty-seven-hundreths per cent. of 

cium. , 

His experiments have likewise shown that the action of silex 
on iron is much more injurious than that of phosphorus. The 
selection and mixing of iron in proper proportion for specific 
purposes requires great care and judgment, based upon ex- 
perience, not only because the minute proportions of these sub- 
stances interfere with the set of properties here mentioned, but 
because they peculiarly affect certain kinds of manufacture. For 
instance, in making tin-plate the chemical composition of the 
iron in the plate affects its appearance much when coated, so that 
some plates require extra tin per box, and even then do not pre- 
sent so good a surface as suitable iron would do. A cheap iron 
is inconsistent with a good iron, and if it be necessary that “ tin- 
plate manufacturers and others who employ charcoal iron should 
pay the greatest attention to the quantity of phosphorus con- 
tained in the chareoal they employ for refining ordinary iron,” 
much more ought they to pay attention to the iron they employ, 
but the writer confesses that he has not a very good opinion of 
the ability of any man to select iron who states that by mixing 
certain irons he “gets the malleability from this and the purity 
from that.” 

Through a lack of knowledge necessary to qualify a person for 
the important position of making iron adapted to the many pur- 
poses to which it is applied, serious errors are committed, and 
often a kind is produced .he reverse of what is required. 

In forming a mixture it is requisite to know what kind of 
iron is wanted, at what temperature it will be finished and 
worked into its various uses, and then the nature and properties 
of which such mixture is capable being understood, success in 
nineteen cases out of twenty will be achieved so far as the 
mixture is concerned. 

Iron can be selected which, in respect to price and quality, is 
of itself alone suitable for the purposed required, but which has 
properties prejudicial to its being so employed, hence the object 
of a combination is to correct this, but in such a case always 
let the greatest part of the mixture consist of that iron which of 
itself would produce the quality desired. For instance, an iron can 
be produced, perhaps, which is the best to be got for a specific 
purpose, but it is red short (not from sulphur), and red short 
iron cannot be worked to the best advantage either to workmen 
or proprietors. Now let it be ascertained by experiment how 
much of it can be retained in the charge without any symptoms 
of redshortness being visible. Suppose the charge to consist of 
iron from three different places, it can then be proportioned in 
thirds, or one-half of the former and one-fourth of each of the 
other two. Again, hardness may be the quality required ; this can 
be produced by modifying the operation, but as this method may 
not be so satisfactory it is best to have a special mixture. 

The same course should be pursued as in the former case, and 
the same remarks will apply to a soft, ductile, or any other kind 
of iron, but let it be understood that in each case the different 
sorts added may be intended either to impart strength and enhance 
the value of the mixture, or vice versd, according to the quality 
required. In mixing iron for a first-class brand, or that now 
under consideration, it is essential that the whole be of the same 
class, and containing about the same amount of carbon; the writer 
would suggest the No’ 3 class, but a No. 2, orevena No. 1 may be 
added with advantage. The object to be secured is perfect and 
uniform fluidity, so that when melted the irons may become tho- 
roughly incorporated and revive gradually from the boiling state ; 
for if we cannot procure perfect and uniform liquefaction, we 
cannot secure a thorough and regular boil, and if any circumstance 
interferes with this it is fatal to success, An intelligent, con- 
scientious stock-taker is an invaluable servant in an ironworks. 

Slag.—The presence of a sufficiency of suitable cinder in the 
boiling system is of the greatest importance — because the 
manipulation and phenomena exhibited in this system are dis- 
tinct from those of the drying system, and are due to the differ- 
ence of the composition of the iron. 

In puddling fined ymetal perfect fluidity was essential to suc- 
cess, and when this was effected the damper was closed and 
water was introduced as the decarburising agent. The transition 
from the fluid to the dry, or from the crude to the malleable 
state, was slow, and when attained the metal would be nearly as 
fine as sand, and lest anything should interrupt the attainment 
of this consistence, the puddler was prohibited from using the 
smallest quantity of cinder for fear of exciting “ fermentations ” 
in the charge, and causing it to be converted in a quicker way. 
In the boiling system the metal contains the whole of its alloyed 
impurities, and though, as will be shown, all those can be dis- 
posed of that are uncombined by properly melting, still it is 
necessary to employ the best kind of slag in sufficient quantity, 
first, to supply the requisite amount of oxygen; secondly, to 
form a bath in which the iron in a fine state of division can be 
suspended and purified; and thirdly, as the nature of the slag 
exerts such an effect upon the quality of the iron, it should be 
of the best kind. 

Slag is the best and cheapest material in the forge for puddling 
purposes, but many nostrums have been employed either as an 
auxiliary to or substitute for it. Hitherto there’has been an objec- 
tion to their use, and no doubt as good a brand can be made 
without them, so that the expense of using them can be saved. 
Common salt and oxide of manganese are extensively used at 
some works, but as both these impart hardness to iron, and as 
hard iron is not the quality most required at all places where 
they are used, masters would be benefited by their discon- 
tinuance. Sulphate of iron, sulphate of lead, steam, air, and 
quack medicines in the shape of “ physic,” have been vended in 
abundance to the neglect of cinder, and as much as four shillings 
per ton of iron has been paid for “physic,” and at places too where 
they actually mend the road with a material that is worth five 
times more than what is paid per ton of iron for “physic.” About 
the “ latest out” isa patent for puddling with hollow tools con- 
nected with a flexible tube through which air is forced into the 
liquid charge to act upon the carbon, but it is said that it is 
“not proceeded with,” and why so? Because air does not 
. itain oxygen sufficient for the purpose. If it be efficient in the 
Bessemer process, why not here? The fact isit cannot be applied. 


substances can only act usefully from the oxygen they con- 
tain; and suppose they were hyper-oxides of the most useful 
character, the quantity used is di ionate to what is 
required. The carbonated or No. 3 class of iron, according to good 
authority, contains about 34 per cent. of carbon, but suppose 
a charge of 500 Ib. of iron to contain 18 Ib. of carbon, to 
oxidise and convert this into carbonic oxide, 24]b., or into 
carbonic acid 48 lb. of oxygen, will be required, but, in the pro- 
cess, how is this amount obtained? It cannot come from the 
cinder charged, for it is an incontrovertible fact that for such 
iron there is not 20 Ib. of cinder thrown in at any works, True, 
it may be supplemented by a pound or two of salt or manganese, 
or less than this, of some alkaline compound, all of which are 
inadequate tothe purpose. 100 lb. of puddledcinder containsabout 
20 lb. of oxygen, so that to oxidise this amount of carbon with 
the greatest facility and economy, 120]b. of cinder is wanted ; 
but it is n again to repeat that it is at very few places 
that this weight is charged. 

The action of heat in the absence of oxygen will not extract 
the carbon, and it has been demonstrated that the oxidising 
influence of the reverberating current, &c., are inefficient for 
this purpose. What, then, is done under such circumstances ? 
Why, as before stated, the puddler has to toil till his furnace is 
destroyed before he has scoured sufficient from the bottom and 
sides thereof, evincing that puddling is harder work than it ought 
to be. 

The bulldog and even redmine fettling will oftentimes yield 
more than enough, which will have the effect of oxidising more 
iron than if the charge, under favourable circumstances, was to 
remain in the furnace for a longer time, and this is thought to be 
caused by the formation of carbonic acid due to such excess of 
oxygen. The writer’s opinion on the formation of this gas is, 
first, that under the circumstance just referred to the charge 
expands level with the fore plate, so that the excess of cinder 
runs out; secondly, that no blue flame is visible from such 
expansion, neither do any granules of iron escape with the 
cinder that runs over; thirdly, that apparently as soon as the 
excess has escaped, the charge rises into a boiling state, four inches 
or more above this level, and as each bubble bursts, carbonic oxide 
escapes, and iron in the granular state runs out with the cinder 
and adheres to the tools. However this may be, it is of the 
greatest importance that the slag be proportioned to the require- 
ments of the charge ; for though an excess is not required, it is 
necessary to have sufficient to form a bath in which the iron can 
expand into the most attenuated or finely divided state, for it is 
reasonable to expect that the greater the expansion consistent 
with economy, the more perfectly it will be cleansed from its 
impurities. 

“The violent ebullition mixes the cinder and metal together, 
and brings into contact every part, and thus washes and cleanses 
the iron from silica and » ba earthy bases.” This is correct, 
but how inconsistent the practice at works where the cinder is 
tapped out before the charge comes to a boil. The iron is worked 
till it become semi-fluid, so that it cannot return to the liquid 
state and run with the cinder, which is now tapped out; such 
practice is prejudicial to the yield and quality. 

It must be borne in mind that, though worked with a 
proper quantity,the cinder which is got from puddled iron; bull- 
dog, and hematite, contains too much silica, and though the puddler 
can produce aclassof iron that will present a homogeneous fracture 
crystalline or fibrous, as may be desired, yet it will never possess 
that excellence of quality it would do were it worked with 
a better kind, because, as before shown, it has less cohesion, is 
more fusible, and therefore it must have a deteriorating effect 
upon the finished brand. There are but a few places where a 
cinder bottom ball furnace, which would yield a partial supply 
of good cinder either for fettling or working in the charge, may 
not be introduced with advantage, and in either case it would 
materially assist the maintenance of the furnace and improve 
the iron produced. If for puddling it should be reduced very 
fine or it cannot be melted in due time. Even in the liquid iron 
lumps of tap cinder or bulldog as large as bricks may be thrown 
in, and will soon be fused, but not so with this, which proves its 
superiority. 

Charcoal cinder and “small” have to be noticed; these will 
vary with the quality of iron and the nature of the process, but 
the “fox-tails”” and every pound run out with the small should be 
utilised in puddling. The writer has very plainly spoken upon 
the waste of these excellent materials before, so that it need not 
be repeated. As to the amount of each, and the whole of the 
different slags to be used, experience is the best and safest guide, 
for as the iron varies in quality so also must the cinder vary in 
quantity, as will be pointed out; but it is to be observed, however 
great the amount of carbon iron may contain, an excess of small 
can be charged, because it consists of the best of iron in a granular 
state, which will prevent the charge becoming fluid, but if 
judiciously used it will greatly increase the yield and improve 
the quality. A knowledge of the necessary amount should be 
acquired by experiment, and afew heats will suffice to indicate 
what quantity each kind of iron will require. In properly con- 
ducting the operations of smelting each kind of ore is weighed, 
and success insured, thereby the same precision and exactitude 
is needed in puddling; and when operating for the first time 
upon strange iron several kinds of cinder have to be weighed, 
till by experience it has been ascertained what certain mixtures 
would carry. In a concluding paper the author will further 
refer to these points, and will describe the method of manipula- 
tion which he has found to give the best results. 








TRON TRADE IN FRANCE.-—The state of trade in France is repre- 
sented as satisfactory. In the north and east, where the fall in 
prices was greater than elsewhere, the recovery is more remark- 
able, and prices show firmness, with every appearance of remaining 
so, unless the impatience of imprudent producers, throw a super- 
abundant supply on the market. Iron of the first quality is quoted, 
at the place of production, at from 200f. to 205f., which is equal to 
215f. delivered in Paris. The ironmasters of the east and south 
have received numerous orders, and prices are firm. 


SPIRITS IN FRANCE.—Returns are published of the quantity of 
spirits distilled in France during the last three months of the year 
1865, and the consumption during the same period. The quantity 
distilled in October was 232,038 hectolitres, in November 346,387, 
and in December 292,528, making altogether 870,953 hectolitres in 
three months. Further returns describe the quality of the spirits 
distilled. There are 573,075 hectolitres of spirits of wine, 24,624 
distilled from corn, 167,139 from beetroot, 3,653 from molasses, 
and 33,593 from other substances. There were likewise 13,869 
lectolitres imported within the same period from foreign countries. 
When to the spirits distilled and imported are added 252,128 
hectolitres in the store on the Ist of October last, it will be seen 
that the supply amounted to 1,123,081 hectolitres. Of this stock 





Hear what Dr. Scoffern says upon the Bessemer system :—“ A 
current of atmospheric air is forcibly projected not over but | 
through a molten mass of impure iron;” and if the latest novelty, | 
which consists in forcing a jet or jets of air on the surface of the 
charge is inadequate, so also must the current of oxygen, &c., be 
which simply passes over and above it. The whole of these 





124,905 hectolitres were withdrawn from store for consumption in 
October, 296,256 in November, and 253,426 in December, leaving 
448,494 hectolitres in store on the Ist of January. Of the spirits 
taken out of store during the last three months of 1865, 76,340 
hectolitres were exported. It appears further that the production 
was greater by 236,338 hectolitres during the last three months of 
1865 than during the corresponding period of the previous year. 


i for the construction of the 
canal have at length been furnished with the Government plans. 
The is to connect. Brunsbiittel, on the North with 
both duchies in an ue 


project; the Lower House 
nor undertake the requi- 
site guarantee. ‘The Government bill on the subject will be intro- 


FoREIGN AND COLONIAL JoTTINcs.—The Russian Government 
has given notice to the Western Union Telegraph Company that 
the steam corvette of their Pacific squadron will) be placed at their 
disposal, and has requested instructions in regard to her destina- 
tion.—Immediately after the = storm of January 11, an 
official report from Cherbourg ited of the impermeability of 
the breakwater and represented that it had received no damage 
whatever. A different storyis nowtold. TheJournal de Granville 
says :—‘‘ The terrible tempest of Jan 11 had a tremendous 
effect upon the breakwater. 220 large blocks of stone, most of 
them weighing several tons, and which served as ee exter- 
nal barriers against the waves, were carried away, and thrown upon 
the coast above the mole. Forty guns on the breakwater were 
displaced, and fourteen of these enormous pieces of artillery were 
blown into the water. Such things must be seen to be believed.” 

THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting of the 
members of this Institution on Tuesday evening the 6th inst.,— 
Mr. John Fowler, President, in the chair,—eleven members and 
tw ~one associates were declared to have been duly elected, 
inclu in the former class Mr. Charles Robert Atkinson, 
Dublin; Mr. George Rowden Burnell, Bedford Row; Mr. Francis 
Fowler, Fins ; Mr. Charles Douglas Fox, Spring Gardens; Mr. 
Henry Gale, Westminster; Mr. William Bourne Lewis, West- 
minster; Mr. Robert Aspland Marillier, resident engineer to the 
Hull Dock Company; Mr. William Mason, chief assistant engineer 
for railways in New South Wales; Mr. Frederick Thomas Turner, 
Westminster; Mr. Thomas Penn, Deptford; and Mr. Alfred 
Harris Vaux, East Indian Railway, Culcutta. The associates 
elected were Mr. Henry Purdon Bell, resident engineer, Canal del 
Jarama, Spain; Mr. Robert Broad, the Horseley Works, Tipton ; 
Mr. John Brown, Great Yarmouth; Mr. Robert Harvey Burnett, 
resident engi and | tive superintendent of the Metropo- 
litan Railway; Mr. Thomas Codrington, Norland Square; Mr. C. 
Campbell Downes, chief resident engineer to the Quebrada Land, 
Mining, and Railway Company; Mr. Francis Stacker Dutton, 
agent-general for South Australia; Mr. Samuel Tate Freeman, 
Amsterdam Canal Works; Mr. Charles Frewer, secretary to the 
Governor and Company of Copper Miners in England and Ireland; 
Mr. Easton Gibb, Aberdeen; Mr. Charles Gilpin, M.P.; Mr. Wil- 
liam Vernon Harcourt, Q.C.; Mr. William Harrison, Bank Foun- 
dry, Blackburn; Mr. Edward Barber Humble, East Indian Rail- 
way, Cawnpore; Mr. Frederick James, resident engineer of the 
Douglas, Ramsay, and Peel Breakwaters; Mr. William Harrington 
Lucas, Belgrave-street South: Mr. Edward Monson, surveyor and 
superintendent of the Waterworks to the Halstead Local Board of 
Health; Mr. Frederick Newman, Long Ashton; Liecut.-Col. P. P. 
L. O’Connell, R.E., consulting engineer for railways to the Madras 
Government; Mr. Joseph Robinson, Ebbw Vale Company; and 
Mr, Henry Wyndham, Westminster. 

THE LONDON ASSOCIATION OF FOREMEN ENGINEERS. — The 
ordinary monthly meeting of the members of this society took 
oy on Saturday the 3rd inst., and was numerously attended. 

r. Joseph Newton occupied the chair, and after the despatch of 
the routine business, the discussion of some items of the balance- 
sheet, which presented on the whole a favourable state of financial 
matters, and the election of several members, a paper was read by 
Mr. John Briggs, on the ‘‘Crystallisation of Wrought Iron by 

Vibration.” Mr. Briggs said he was induced to bring this question 
before the society, for two reasons; one being that in this iron age 
it was of great importance, and the other, that although it had 
been frequently discussed, it had not been, he thought, as yet 
satisfactorily answered. Mr. Briggs then entered at considerable 
length into the subject of crystallisation, its causes and phenomena, 
introducing the opinions of Professors Vignoles and Willis, and of 
Messrs. Fairbairn, Nasmyth, Hodgkinson, and other eminent 
authorities. He did not, however, advance a decided opinion of 
his own, although his views generally coincided with those 
of the gentlemen named. A very animated discussion followed 
the paper, and this was shared in by Messrs. Stabler, Hedley, 
M. Jones, Stevenson, Haughton, Taylor, Irvine, the chairman, and 
others. Considerable diversity of opinion manifested itself as to 
the question raised by the reader; and Mr. Hedley very elaborately 
and clearly advanced his own theory, which was that electricity, 
and not vibration, was answerable for the changes observed in the 
texture of wrought iron. The able and practical manner in which 
the associated foremen sustained their various convictions was 
certainly worthy of remark, and fully bore out a statement recently 
made by their chairman to the effect that discussion rather than 
paper-reading was their forte. If we might venture to offer a 
suggestion it would be to the effect that the society should have 
its proceedings printed in extenso whenever they assume so 
thoroughly mA a form, as they certainly did on Saturday last. 
The paper announced for the next meeting was one by Mr. 
Oubridge, ‘‘ On the Various Modes of Smelting Iron.” At a late 
hour the members separated. 

TestING ARMOUR PLATES.—The Gin. armour plates for the 
double-serew frigate Penelope, building at Pembroke dockyard 
from the designs of Mr. E. J. Reed, were tested at Portsmouth on 
Saturday, under the supervision of Capt. A. C. Kay, C.B., of her 
Majesty’s gunnery ship Excellent, and under the new conditions of 
trial as recently laid down by the Admiralty. Under the old con- 
ditions the armour plate to be tested was bolted on the side of some 
old wooden ship selected for the p e and fired at from the deck 
of a gunboat. moored at a distance of 200 yards, with a 95 ewt. 8in. 
smooth-bore gun, throwing a spherical shot with a — charge 
of 16lb. Under the new conditions the plate and the gun are but 
30ft. apart, the same weight of shot being thrown at the plate, but 
now propelled by 131b. instead of 161b. of powder, as before. To 
carry this into effect a line-of-battle ship, Pe ee used as a 
target ship, has been cut down to her lower deck beams, and 30ft. 
of the lower deck amidshi stripped of the overhead oes and 
converted into the ‘‘ proof room.” At the fore end of this roofless 
space of the ship’s deck is a massively built athwartships timber 
bulkhead, supposed to give amy strength to the plate under 
trial equivalent to the — given by the side of our best con- 
structed iron-clad. Thirty feet aft of this bulkhead is the battery 
bulkhead, faced with 43in. plating and pierced with four ee 
through which peer 95cwt. guns. Five shots at each end of each 
plate under trial is the test, and the short distance enables the 
gunners to plant these shots so that all overlap each other. Utter 
disintegration of the metal in the centre of the small space where 
these five blows are delivered as a matter of course follows, but 
upon the exact nature of this disintegration, and the presence or 
dane of extended fractures, depends the passing and classification 
of the armour plate. On Saturday the guns being loaded and 
pointed at the site etic tubes were placed in the gun vents, 
and all hands were then ordered down to the deck below. Here a 
small magnetic instrument was connected by wires with the mag- 
netic tubes in the guns. A few turns with the handle of this 
instrument was ded by a deafening explosion, followed in a 
few seconds by a shower of iron, the remnants of the broken up 
shot, falling on the deck overhead. This repeated the required 
number of times, according to the number of plates under trial, 
concludes that of the test applicable to the guns, the other 
part being the less exciting one of the measurement and comparison 
of the results on the face of the plates. Messrs. Cammell’s plates 














on Saturday passed through their trial successfully. 
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RAILWAY MATTERS. 


Is Rosen" hae at a Seen” te ed- 
parcel question has been decided against the company. is now 
a legal precedent. : 

A SUGGESTION has been made to te the Great Northern 
and Great Eastern lines, the latter to be guaranteed 24 per cent. 
upon its capital. Mr. C. H. Turner has been elected of 

e Great Eastern. 

Mr. HENRY CRABTREE, who has been in the service of the Great 
Northern Railway Company for fourteen years, and now superin- 
tendent of their metropolitan district, has been appointed general 
manager of the Northampton and Banbury Junctior Railway. 

THE North-Eastern dividend for the past half-year on the Berwick 
Stock is to be at the rate of 6} per cent.; on the York Stock, 6} per 
cent.; on the Leeds Stock, 44 per cent.; on the Carlisle Stock, 8} 
per cent., and on the Darlington Stock, 9} per cent. per annum. 

THE following dividends are announced :—London and South- 
Western Company at the rate of 54 per cent. per annum; Mid- 
land, 7 per cent. ; Great Northern, 8} per cent. ; North-Western. 
L per cent.; Bristol and Exeter, 5} per cent. ; Salisbury and 

eovil, 6 per cent. : 

Mr. HENDERSON, the engineer for the contractors, on the 24th 
ult. ran a car on the railroad fiom Santos to the Luz station, near 
8. Paulo, in three hours and thirty-six minutes. The earthfalls 
which took place a few weeks ago have been removed to such an 
extent as to permit the inclined planes to be again used. 


THE Court of Queen’s Bench has issued a mandamus in the case 
of the ‘‘Queen v. London, Chatham, and Dover,” commanding 
them to make a regular conveyance of certain lands to the London 
and Brighton Company, for which that company had paid them 
£20,000. The London and Brighton have already had possession 
of the property in question. , 


In their report just issued the directors of the High- 
gate and Lannion pany say that owing to pe aes I and 
other circumstances beyond the control of the company the works 
have not advanced lately so satisfactorily as could be desired. They 
trust, however, to see the line pleted and d for traffic by 
the close of the ensuing summer. 

THE directors of the Great Northern are prepared to receive 
tenders for the supply of 124,000 rectangular sleepers at Boston ; 
also for the supply of 4,500 tons of rails, 225 tons of wrought iron 
fish-plates, 1,800 tons of cast iron chairs, 212 tons of wrought iron 
spikes, and 80 tons of cupheaded fish-plate bolts. such 
tenders must be lodged before 11 o’clock on Tuesday next. 

THE Doncaster and Wakefield line was opened last week for 
public traffic. It forms a branch from the West Riding and 
Grimsby line, and will shorter the route from the West Riding to 
London several miles. No definite time has been named for the 
opening of the West Riding and Grimsby Railway, which will be 
worked jointly by the Great Northern and the Manchester and 
Sheffield Companies. 

Duriné the last half year the number of passengers conveyed on 
the Isle of Wight line from Ryde to Shanklin was 162,860, and the 
quantity of goods and coals moved was 11,178 tons. The first 
twelvemonth having elapsed since the partial opening of the line, 
the results are that from the Ist of January to the 3lst December, 
1865, 252,818 passengers were conveyed on the line, and 16,157 
tons of goods and coals were moved. 

THE second section of the Dom Pedro Railway has offered more 
than the usual amount of engineering difficulties. The chief is 
the great tunnel, 7,336 English feet long, the boring of which 
occupied seven years of uninterrupted labour. The roof of the 
tunnel is hewn out of the living rock, but the side walls are built 
up with solid masonry. To ensure ventilation five shafts have 
been sunk through the rock, having respectively a depth of 60ft., 
120ft., 250ft., 350ft., and 360ft. 

Mr. J. Fowier and Mr. T. Marr Johnson, the engineers of the 
Metropolitan and St. John’s Wood Railway, state that the works 
on sable of the Regent’s Canal, adjoining the St. John’s Wood 
station and entending southward as far as the South Bank, are 
completed for a double line. From St. John’s Wood station north- 
ward the line is completed to near the Circus-road, a distance of 
400 yards, and again for a distance of 350 yards near the Swiss 
Cottage. Both those lengths are for a single line. 


THE increase in the working expenses of the North Staffordshire 
line over former years is stated to be mainly attributable to the 
repairs and alterations in the locomotive department, found neces- 
sary for the efficient working of the traffic. Notwithstanding every 
effort on the part of the directors and officers, the engines and 
boilers contracted to be supplied in June last are still in the 
maker’s hands. Consequently, the old plant is being worked at 
great loss, and the anticipated reduction in the expenses of the 
locomotive department prevented. 

THE report of the directors of the San Paulo (Brazilian) Railway, 
states that the contractors had continued their operations on the 
railway with great energy, and although slips had occured on the 
Serra, which had the effect of wpe ge | their progress, it was con- 
fidently expected that the whole of the line would be ready for 
opening before Midsummer next. With regard to the agreement 
entered into by Captain Medeiros on behalf of the Imperial 
Government, the directors very much regretted to state that it did 
not receive the ratification of the Imperial Government. The 
capital account showed that £2,290,667 had been expended, 
including £362,302 for guaranteed interest. 


Ar an “‘ Aggregate Irish Railway Reform Meeting” in Dublin, 
on Friday, a resolution declared the financial position of Irish 
railways to be such that the directors cannot carry out a reduction 
of fares on their own responsibility ; and the meeting urged the 
Government to bring forward a measure during the present session 
of Parliament which shall apply the principles of the Act of °44 
(purchasing powers) to the whole group of Irish railways. It was 
further the opinion of the mecting that if the Government bring 
forward such a measure ‘‘ whatever temporary loss the change 
might involve should be made up by relieving railroads from local 
taxation, and by a special provision, applicable to Ireland, to 
supply the deficiency.” 


Messrs. Feit and Brassey undertake to execute in the course of 
fifteen months the works which are to unite the extremity of the 
old Victor Emmanuel line with the head of the Lombard lines, 
that is to say, from the St. Michel station in Maurienne to the 
station in Susa. To this we may add that the works on the line 
from Victri to Pastina are i epee | completion, so that we 
may soon expect to see the line publicly opened. The tunnel 
(645 métres) from St. Michel to Rapallo has been just completed, 
and a few days’ time will witness the completion of the Sainte- 
Marguerite tunnel, 540 métres in length. The Grand Council of 
the Canton of Schwitz has voted a million of francs towards the cost 
of the Mont Cenis tunnel. This makes the total contribution of 
the Swiss Confederation to this great work fifteen millions of francs. 





+ 


Tue French Government, during the past year, has authorised 
the construction of the following new lines :—A line from Bar- 
sur-Seine to Chatillon; a line from Vassy to Saint Dizier; a line 
from Mount Lucgon to Moulins; a line from Limoges to Brives; a 
line from Vitré to Fougeres. M. Jules Talabot and his associates 
are the concessionaires for a line from Marseilles to Madrague. 
The Western Company are empowered to make a line on the left 
side of the girdle line on a level between Batignolles and Courcelles, 
with a branch to the Champ de Mars. The Southern Company 
are authorised to make a line from Montréjean to Bagnéres, and 
another from Lourdes to Pierrefitte. Another decree authorises 
the absorption on the southern réseau of the lines from Beziers to 
Graissessac, and from Carmaux to Albi. The last is the concession 


to Messrs. Brassey, Fell, and Co., of the line from St. Michel, over | 


Mont Cenis, to the Italian frontier. 





NOTES AND MEMORANDA. 


During the year 1864 one life was lost for every 109,715 tons of 
coal raised from the pit. 

THE temperature of the air at midnight in U; India, during 
the months of May and June, is often over 100 deg. 

THE waters of the Indus have been known to rise 50ft. in a 
single night, where confined between its rocky banks at Attock. 

PrrTsBURGH coal, when entirely deprived of moisture, consists 
of 30 per cent. of volatile combustible matter and 70 per cent. of 


In India bricks are burned with wood a except in a few 
laces where coal is found. No coal worth working has yet been 
iscovered in Northern India. 

Dr. W. H. Ransom states that a few drops of a weak solution 
of ate of lime added night and morning sweetens water 

- supplies oxygen, and thus diminish inishes the mortality in fish- 


In several parts of Lanarkshire the farmers and proprietors of 
cattle have sent them “for a of air” down the ironstone 
pits in order to stay the progress of Rinderpest, and as yet the ex- 
periment has produced the best results. 

Vrerorpt found that with six respirations in the minute, the 
entire quantity of carbonic acid exhaled amounted to 11 cubic 
inches; with twelve respirations, to 25°3 cubic inches; and with 
forty-eight respirations, to 44°5 cubic inches. 


At Wick, Stornoway, Helmsdale, Peterhead, and Eymouth, the 
great herring stations of Scotland, 3,092 boats, valued, with their 
nets, at 848, were en; in the herring fishery of 1864, and 


took no less than 310,149 ls of herrings. 

Ar the fishery station at Howth, in Ireland, there were, in the 
forty-five se days from June 11th to A t 6th, an average 
number of 340 boats engaged, which took no less than 29,778, 
herrings, and which were sold on the spot for £56,319 10s. 

Tr has been found by Becquerel that the electro-motive energy 


of a galvanic couple with two liquids is increased by elevation of 


temperature. A change from 0 deg. to 100 deg., C., caused the 
effect to be augmented to the extent of 0°04 of its value. 

Ir has lately been discovered that the whole of the sulphur 
present in ordinary illuminating gas may be removed by bringing 
the gas thoroughly into contact with some of the ammoniaca! 
liquor, which is an almost valueless product of the gas-works itself. 

THE annual average temperature of the Thames is 51°7 deg. 
The mean daily temperature is frequently considerably in excess 
of the minimum temperature of the atmosphere; but this more 
especially occurs at night. The excess on the night of September 
12th, 1854, attained to 22°95 deg. 

Tue hydrate of magnesia formed by calcining the chloride or 
nitrate at a red heat, sets very soon on the addition of water, 
without losing its good qualities. It may thus be cast in moulds 
like ordinary plaster. It may be mixed with pounded marble for 
the purpose of giving it a grain or colour. 

STovE is now sawn in France with great rapidity and economy 
by means of a perforated disc of iron on which a coating of lead 
has been cast, the perforations serving to connect and bind the 
plates of lead thus formed on the two sides of the disc. The lead 
= kept well covered with emery, which falls on it from a reservoir 
above. 

THE value of any magnesian compound, as a source of artificial 
marble or hydraulic cement, depends on the proportion of 
magnesia contained in it. Rocks having 61 per cent. of carbonate 
of magnesia answer well for cement, those having 55 per cent. for 
hydraulic lime, while those having 16 per cent. will still be useful 
for stucco. 

LIEBIG suggests that in close rooms and on ship-board deficient 
ventilation may be compensated for by the use of hydrate of lime. 
Eighteen or twenty pounds of slaked lime will absorb 38 or 39 
cubic feet of carbonic acid gas, which would be immediately re- 
placed by an equal volume of fresh air entering through the 
crevices, 

Mr. GLAISHER observed that for three weeks previous to the 
outbreak of cholera in-London, in June, 1854, the temperature of 
the water of the Thames had greatly increased, and that when it 
had attained to 60 deg. cholera burst forth, and that when the 
temperature of the river fell below 60 deg. the disorder declined 
and ceased altogether. 


M. Feirx PLateau has made fresh experiments on the muscular 
force exerted by insects. By attaching a wire to the legs of 
insects he ascertains the weight they draw on a given surface, and 
finds that a beetle (Donacia nymptrea) can pull 42°7 of its own 
weight. If a horse were equally powerful he would be able to 
draw upwards of twenty tons. 


In the year 1858 the Isle of Ré possessed no oyster establish- 
ments, but there are at present no less than 3,063 beds, containing 
a hundred million oysters, and valued in 1864 at more than 
£50,000. The proprietors of one of these beds, who had laid down 
500,000 oysters scarcely three years ago, estimated the return, 
within two years, at no less than seven millions. 


CONSIDERABLE difficulty is encountered in procuring suitable 
timber in South Australia for durable telegraph poles, and it is re- 
commended that the lines which require repairs should be re-poled 
with Swan River mahogany, as the local timber will not last, on an 
average, more than six or seven years in the ground. Contracts 
have been accepted for this purpose, at 17s. 10d. per pole 23ft. long. 

Iv has been ascertained, as a test for the adulteration of cane 
sugar, by an admixture of gripe sugar, that bichloride of carbon, 
added to cane sugar, and kept for some time at the boiling 
point of water, produces in it brown spots, which, by enlarging, 
ultimately cause the sugar to be of a more or less intense black ; 
while under the same circumstances no change is produced in the 
grape sugar. 

Ir white of egg is decomposed with a small quantity of sulphuric 
acid, dilute hydrocyanic acid, or an organic acid, and a liquor con- 
taining dextrine is poured into the turbid fluid thus produced, a 
precipitate will continue to be formed, even after enough dextrine 
solution has been added to throw down all the albumen. If a 
solution of gum arabic is used instead of dextrine, no precipitate 
will be formed, and the already precipitated albumen will be 
re-dissolved. 

In order to test the purity of otto of roses, all that is necessary 
is to mix five drops of the otto with twenty of pure concentrated 
sulphuric acid. Whether the oil be adulterated or not, a thick 
yellentds brown mixture is the result. When this mixture is 
cold it is shaken up with three drachms of absolute alcohol. If 
the otto is pure the solution is clear, and remains so when boiled, 
but when it is adulterated the solution remains turbid. 

Dr. Stmpson suggests the use of bichloride of carbon as an 
anesthetic. In its chemical constitution it is analogous to chloro- 
form, with this difference, that the single atom of hydrogen exist- 
ing in chloroform is replaced by an atom of chloride. It may be 
prepared by acting on chloroform with chlorine, or from bisulphide 
of carbon by ing its vapour, together with chlorine, through a 
red hot _— ain tube, the result being chloride of sulphur and 
bichloride of carbon. 

THE total weight of the oxygen of the atmosphere, has been 
stated to be equal to 134,000 cubes of copper, one kilometre in the 
side. Supposing the earth to be peopled by 1,000,000,000 men, 
and its animals to be equivalent to 3,000,000,000 more men, and 
plants to have ceased from their functions, it may be shown that 
the yearly consumption of oxygen would be less than 16 of these 
cubes; or that the oxygen would not be diminished to a greater 


extent than one eight-thousandth part of its eutire weightin a | 


century. No sensible effect would be produced on Volta’s eudio- 
meter in a less period than 10,000 years, 
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MISCELLANEA. 
* Revrer’s Telegram Company pay a dividend at the rate of 8 per 
cent. per annum. 
A company has been formed at Brussels for the fabrication of 
submarine telegraph wires. 


THE ing expenses of the Metropolitan Railway are as low as 
38 per cent. traffic is largely increasing. 
Tue Philadelphia J; 


cee. ap Ses ine bese ane iron-clad 
ships of war in the back ¢ at League Island. 

ApMIRAL Ropryson has been appointed Comptroller of the 
v7 for a further period of five years from the 7th of February, 


Mr. THomas Savin, the contractor, has 
His liabilities are believed to be about £2,000, 
while the assets are stated to be even larger. 

Upwarps of 290,000 tons of coal were brought to London by 
sea during the last month, and 268,000 tons by railway and 
Of this quantity about 58,000 tons were yacwde Ay 

THE receipts from all sources of the late Dublin Exhibition 
amount to “a7 000, the expenditure £33,000. The directors have 
set aside £4,000 for unascertained expenditure, leaving £10,000 for 
profit. 

Tue Levant Herald mentions with ta rumour current at 
Constantinople, that two more iron yet larger and more 
a those already constructed, have been ordered in 


ded payment. 
, chiefly secured, 


THE Electric and International Telegraph Company has declared 
a dividend at the rate of 10 per cent., and carried about £20,000 
to the reserved fund. The damage by the late storm had been 
very heavy. 

Mr. Prapopy has placed in the hands of the trustees of his 
fund an additional sum of £100,000 for the same purpose as the 
former endowment. This makes Mr. Peabody's total donation a 
quarter of a million. 

AN earthquake was felt at Vera Cruz on the 3rd ult., at 6.20 

.m., but no damage was done. The effect in the interior of 
Krexteo, however, was more serious, and in Orizaba, Maltrata, and 
other places considerable damage and loss of life are reported. 

ADMIRAL Fitrzroy’s place as head of the Meteorological Depart- 
ment of the Board of Trade is not yet filled up, pending the 
report of a committee which is row sitting, with the view of 
investigating the best means of permanently organising the de- 
partment. 

Tue cost of sinking an oil well in Canada and sey rece | it with 
engine, pump, and a fee simple intcrest in the lot (usually about 
an acre of ground), is about £1,000. Labour is 4s. 6d. per day, 
and fuel 9s. per cord. The entire daily expense of working a we 
does not exceed 30s. 

A NEW propeller has been tried in the port of Algiers on a brig 
of 400 tons, with complete success, It works under water, and by 
it aship may be brought round almost instantly without the aid of 
wind or steam. This apparatus is, moreover, a valuable addition 
to the double screw, 

Ata manufactory in Bermondsey the health inspector has found a 
quantity of putrid bullocks’ liver intended to be used as a/base in the 
manufacture of ‘Genuine Leicestershire Catsup,” of which very 
large quantities had been supplied to the oilmen and grocers 
throughout the country. 

THE gas monopolists of Chicago are about coming to grief, 
asa new gas, made from crude petroleum, is being int: uced 
there. The Chicago Post says that the light of the petroleum gas 
is fully four times greater than the light of the coal gas, and that 
it can be made at a very much less cost. 

THERE are, it appears, 339 thoroughfares in the city of London, 
and 163 of these are only of a sufficient width to allow of a single 
line traffic, while there are 101 which afford only a double line 
traffic, and only 70 which afford room for three lines or more. 
There are 60,000 vehicles passing daily through the City. 

Tue Belgian House of Representatives have adopted the bill, 
granting a credit of 625,000f, towards a new and powerful steamer 
to run between Dover and Ostend, and 25,000f. towards providing 
new engines for the steamer Belgique; the Government being 
desirous that the service should be performed regularly in less than 
four hours. 

THE iron-plated steam ram Taureau, lately constructed at Toulon, 
on a new principle, sailed from that port on the 26th ult. ona 
definitive trial trip, to be performed under the direction of a com- 
mission composed of superior naval officers. The Taureau was to 
remain five days at sea, and to make a trial of her sea-going 
qualities in all weather and on every tack. 

Last week the England (s.s.), built for the National Steam 
Navigation ey ay 4 by Messrs. Palmer Brothers and Co., of the 
Tyne, arrived in the Mersey. She measures 3,308 tons gross 
tonnage, and 2,596 tons per register. Her length is 357ft., breadth 
42ft., and depth of hold 28ft. Her engines are horizontal and 
direct-acting, and of 450-horse power nominal. 

Tue Improved Industrial Dwellings Company divide at the rate of 
5 percent. perannum, and pass £268 to reserve furd. Newbuildings 
are in course of erection in the City-road, which will accommodate 
about ——— families, and others are contemplated at 
Greenwich. ne whole of the property of the company is fully 
occupied, and great eagerness is shown to obtain admittance when- 
ever vacancies occur. 

From the evidence adduced in the Court of Special Sessions, New 
York, it is evident that more cotton is stolen from our docks and 
storehouses in a year than is destroyed by fire. The cotton thieves 
find an immediate market for the cotton stolen in the junk-shops. 
Clean cotton, worth forty cents a pound, is sold by the thief at 
ten and fifteen cents a pound. The amount stolen at one time 
seldom exceeds thirty pounds. 

THE official inquiry into the loss of the Samphire in the Channel, 
after being in collision with the Fanny Buck, has terminated.. The 
captain of the Samphire is censured for geing at too great a speed ; 
the Fanny Buck’s lights are declared to have been inefficient ; the 
crew are blamed for deserting the steamer ; and the conduct of the 
mail master, for deserting his mails and his ship, is characterised 
as ‘‘ cowardly.” 

Tue Belgian General Railway Plant Company has 
order for five goods locomotives, at £2,512 each; another lot of five 
at £2,520 each; another lot of five at £2,530; and another lot of 
five at £2,540 each. The John Cockerill Company, at Seraing, has 
obtained another lot of five at £2,518 each. Two other lots (of 
five each) of locomotives, for shunting purposes, have also been 
ey by the Belgian Gencral Railway Biant Company, at £2,032 
each, 

A mopEL of Captain Coles’ tripod masts has been shown at 
Lloyd’s. It does away with shrouds and stays, as the mast is 
——- by two smaller ones. The advantages claimed are as 
follows:—Saving of wear and tear of ropes, improved ventilation 
of ship, increased s ; quicker voyages may be made in conse- 
quence of a vessel fitted with these masts being able to sail closer 
to the wind, The masts may be as readily cut away as wooden 
masts. 

TuE network of navigable streams in France comprises altogether 
11,500 miles, of which 3,000 miles are canals or rivers, assimilable 
to canals, and numerous works are in course of development. The 
— vad i mY Ny the Yonne, between Montereau and 
the embouchure of the C de Bourgoyne, are being pursued with 
activity. The works of the St. Louis Canal, intended to substitute 
for the embouchures of the Rhone a navigable stream accessible 
te Wem ne have been retarded by epidemic disease among the 
labourers, 
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being yet largely increased, and it is found that steamers can be 
coaled cheaper by conveying the coal from South Wales by rail 
— by sending it round to Liverpool in coasters, as was formerly 
the case. 

A SreePLe Jack at Westminster.—A daring individual, 
named Burns, from Manchester, has succeeded at the House of 
Parliament in the dangerous operation of fixing the copper bands 
round two of the finials on the centre tower. The last November 
gale blew off one of the finials, and loosened another; and if it had 
not been for the lightning conductor, one would have oa 
down, and might have done considerable damage, being one of the 
highest, ‘and Sin. square by 6ft. 5in. from its basement to top, 
surmounted by a vane that would not revolve. From that cause 
the wind had such power over it that the third joint gave way, and 
the finial fell — the steeple; the west wind, however, moved 
it again, and placed it in its position, where it rocked. Burns 
made his way, 210ft. high, outside the tower, without scaffold, by 
a series of seven ladders, in an ingenious manner, and safely 
repaired it. Burns very recently got up to the top of the steeple 
of St. Mary’s Church, Rotherhithe; succeeded in taking down the 
weather-vane, which is 7ft. 4in. long, and 84 1b. weight; and after 
it had been repaired and regilded restored it to its place.—Builder. 


CHING’S 


THIsa tus, patented by Mr. Comyn 
Ching, Be Anion preset consists of 
three main portions, first, an iron 
cylindrical vessel, within which is formed 
a receptacle to contain quicksilver, and 
= opposite age | of which ~ — 
wo apertures, forming an inlet and an 
outlet for the passage through the appa- 
ratus of the gas or other fluid. e 
second portion of the apparatus is a 
pl 4 composed of iron, corre- 
sponding in shape to the interior of the 
cylindrical vessel, and to the receptacle 
for quicksilver contained therein, which 
plunger by rising a falling within the 
cylinder, and dipping into or rising out 
of the quicksilver, thereby lets on or 
seals off the supply of gas or other similar 
fluid. The plunger has also formed 
within it a receptacle for quicksilver 
distinct and separate from that in the 
cylindrical vessel. This receptacle is 
situated in the longitudinal centres, and 
its use is to seal off and render gas-tight 
the working — surrounding the or 
wire by which the rising or falling 
actions are effected. The third portion 
of the apparatus is a cap that encloses 
the working — and the two quicksilver 
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MINERAL RESOURCES OF TURKEY.—We feel real satisfaction in 
reporting that the Porte has at length taken a step which seems to 
indicate some serious intention of dealing with the vast, but 
hitherto almost useless, mineral wealth of the country. A 
geological survey of the greater part of Roumelia has been decided 
upon with a view, it is to be presumed, of ascertaining with some 
degree of scientific accuracy and certainty the probable extent, 
character, and range the mineral deposits of this important 
half of the empire. ith sound wisdom-——for which, we believe, 
Ethem Pasha, the Minister of Public Works, is mainly to be 
credited—it has been decided to intrust the survey not, as has 
hitherto been the practice, to some Hungarian, Polish, or soi- 
disant ‘‘ engineer,” but to a gentleman of high scientific reputa- 
tion and great practical experience—Mr. Lennox, F.G.S., late of 
the Geological Survey of Jamaica. Both as a geologist and chemist 
this gentleman has already won acknowledged rank among our 
British savans, and his examination of the provinces to be visited 
will at least furnish the Government with data of the highest 
scientific value, be the use subsequently made of the information 
what it may.—Levant Herald. 

NITROGLYCERINE FOR BuiastTinc.—The Berg-und Hiittenmiin- 
nische Zeitung states that among other disadvantages of Nobel’s 
nitroglycerine is te fact that it Base at a temperature very pro- 
bably above 92 deg. Fah. It is said that even at a temperature of 
43 deg. to 46 deg. Fah. the oil solidifies to an icy mass, which mere 
friction will cause to explode. It is probable, however, that the 
freezing point of the oil lic somewhat lower than is here stated, 
though as yet no exact dete mination of the freezing point of the 
oil has been made. A newspaper from Hirschberg, in Silesia, gives 
a sad account of an accident caused by the frozen oil exploding by 
friction. Nitroglycerine is there being used in making a por An 
tunnel. It was kept in glass vessels, packed in straw and placed 
in baskets, each vessel containing one-fourth to one-eighth of a 
hundredweight of the oil. For several days the oil had been 
frozen. It was carefully handled, and pieces were separated by 
means of a piece of wood and put into the bore-holes, and it was 
found that the frozen nitroglycerine exploded quite as well as the 
fluid. One day an overseer at the shaft hit upon the unlucky idea 
of breaking into pieces with a pick a seven or eight pound lump of 
the frozen nitroglycerine. The blow caused the mass to explode, 
and the unfortunate man was blown up into the air, and fell back 
into the shaft, some forty or fifty feet deep, whilst two workmen 
who were making cartridges a short distance from him luckily 
escaped with slight injuries. 

UNIVERSAL CODE OF MARINE SIGNALS.—The Minister of Marine, 
says the Moniteur, has presented to the Emperor the first copy of 
the French edition of the ‘*‘ Commercial Code of Signals.” It will 
be remembered that an Anglo-French Commission was charged 
with the preparation of a book of signals to serve as modes of com- 
munication between trading vessels of all nations, and upon the 
propositions of that Commission the Governments of the Emperor 
and of her Britannic Majesty agreed upon the basis of a plan for a 
universal code. Mr. Larkins, of the Board of Trade, and Lieut. 
Sallandrouze de Lamornaix have had the preparation of this im- 
portant and difficult work, which has just been brought to a close. 
‘The French edition of the new code will be ready for delivery to 
merchant vessels at the same time that the arrangements are com- 
plete for the reception of their communications at the semaphore 
stations. Measures have also been taken to provide for the ex- 
change by electric telegraph and by the post of correspondence 
between vessels and the shore. In a short time the vessels belong- 
ing to the mercantile navies of England and of France will possess 
a common language, and will be able whenever they come within 
sight of the coasts of France to place themselves in communication 
with all points to which our telegraphic service extends. Already 
several Governments have made known their desire to adopt the 
commercial code of signals as soon as they shall have been pub- 
lished in Paris and London. All nations will be urged to adopt 
this code, and we may hope that, thanks to the good understand- 
ing between France and England, a realisation of the great idea of 
— and civilisation—a universal maritime language will be 

rought about. 

TAXATION OF INDUSTRIAL MAcHINERY.—The Durham Union 
Assessment Committee have received the report of Mr. T. F 
Hedley, their valuer, upon the valuation of Messrs. Hendersonand 
Co.’s carpet manufactory and the rating of machinery. He states 
that he had every possible facility afforded him by Messrs. 
Henderson and Co., so far as the valuation related to the land, 
buildings, and engines; but they objected to his taking any account 
of their machinery, and contended that their carding and spinning 
machines and looms are not rateable, on the grounds, first, that 
they are not attached or fixed to the freehold; that they are, in 
fact, personal property, and would not descend with the freehold 
to the heir; that in letting the manufactory the machines would 
have to be valued as between the outgoing and incoming tenant. 
Secondly, that such machinery as theirs had never before been 
rated, and that it was not the usage to rate similar machinery in 
other manufacturing towns, and that it would be unfair to tax 
them for their machinery. On receiving notice of these objections 
the clerk of the committee instructed him to make a valuation of 
the land, buildings, engines, and so much of the machinery as he 
considered rateable. He accordingly valued the land, buildings, 
and engines, but states that he cannot complete the valuation, as 
in his opinion nearly the whole of the machines and looms in 
Messrs. Henderson and Co.’s manufactory are (on the authority of 
the cases decided by the superior courts on rating machinery) 
clearly rateable. Mr. Hedley writes that he considers this ques- 
tion important in connection with colliery rating, ‘‘ for if the ma- 
chinery of a cotton mill is not rateable I see no reason why the 
winding engines, pumping engines, and pumps of a colliery should 
be rated. Machinery must either be rateable or not rateable, and 
it is a farce to hold that a steam engine is rateable and other ma- 
chinery is not rateable. I have, to the best of my ability, quoted 
all the decided cases, and I hope the question will be raised in 
such a form as will put an end to all further disputes, and save 
the costs of litigating fine points.” 








recep e described. 

Fig. 1 is a vertical section; A is the 
inlet gasway ; B, the outlet. The arrows 
show the direction of the passage of the , . 
gas. The black lines at C, C, is the \ 
quicksilver; D, D, is the plunger dipping N 
into it ; Eis the quicksilver in chamber of 
plunger. Fig. 2 is a vertical section of the 
valvecomplete showing the plungerraised; 
A is the inlet ; B, theoutlet. Arrows show the direction of the 
passage of the gas. C, C, is the quicksilver in the cylindrical 
vessel; D, D, the portions of the plunger corresponding with the 
form of the quicksilver chamber raised out of the chamber to allow 
the flow of gas to proceed; E is the tube attached to the head of 
the cap through which the rod moves up and down in raising and 
lowering the plunger. 
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THE “DALSTON” HYDROCARBON LAMP. 


AN atmospheric pressure lamp has been recently patented and 
introduced into use in the United States, but we believe it to be 
new in this country to the extent of the use of atmospheric 
pressure. The principal feature of novelty is the combustion of 
volatile oils without the use of a wick or cotton and chimney so 
general, if not indispensable, in ordinary lamps, the capillary 
attraction afforded by the use of cotton wick being rendered 
unnecessary by the oil or fluid used being forced up to the point of 
combustion by atmospheric pressure, which is kept under control 
or regulation by means we are about to describe. The reservoir 
for the oil fluid may be placed in any convenient distance below 
the point of combustion, and be larger or smaller, according to 
the number of lights required to be burned; and according to the 
height or position above the reservoir, so the elastic force of the 
air may be more or less exercised, provision being in all cases made 
for holding the air which is pumped in by a pump of somewhat 
novel construction, as in every instance the piston valve and other 
parts of the air-pump may be below or in the oil chambers, but is 
»rotected from its action by an outer case, the air escaping from 
be pump above the surface of the oil. 

So apparently ry 
secure is this 
description of 
lamp rendered 
that whether the 
oil used be ex- 
plosive or not 
the occurrence 
of an accident is 
rendered very 
improbable, as 
the oil is held 
in a_ confined 
chamber and 
forced up to the 
burner by the 
elastic force of 
air pumped into 
and held in a 
confined cham- 
ber, so that the 
only possible 
escape is at the 
burner itself, 
and should that 
at any time foul 
from dust or 
neglect it has 
only to be un- 
screwed and an 
extra charge of 
air sent into the 
air vessel by 
means of the 
air-pump that 
the oil may be 
forced through 
unconverted 
into gas, or in its 
natural fluid 
state, to swill 
or force through 
the small orifice 
or escapement 
any dirt that 
may have lodged 
in and about 
this part, provi- 
sion being made 
in all cases for 
a supply pipe 
and ead | 
applying the oi 
oe he wood. 

The engrav- 
ing represents a 
vertical section 
of a lamp constructed in 





the general 


with 
improvements noticed, the body or reservoir for holding the 
fluid is marked B, the fluid being represented by the dotted 


accordance 


broken lines terminating at a, and which fluid is supplied 
through the feedway C by first removing the —_ D, 
partly shown in dotted lines, or which may be modified in 
size and form as may be desired; E is the outer knob attached 
to the piston rod b of an air pump, all the other portions being re- 
presente? in section in their respective positions, and like the feed 
plug and pipe may be modified as to general construction and 
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position, but for the lamp here shown the general details of the air 
pump will be found to answer well. But it will be observed that 
the outer case marked c may be disp 1 with altogether, as the 
air forced into the reservoir will rise in bubbles up to the surface 
of the fluid; but in the mode here shown the escape way for the 
air is above the surface of the fluid as indicated by the arrows d, 
while again the self-acting valve E is*secured and protected from 
the action of the fluid which, otherwise, it would be subjected to. 
The valve e is composed of a centre of stout wire, the upper part 
being reduced for the purpose of receiving a metallic flange for the 
better holding of the packing f, which may be of cork or other 
suitable material, the lower end of the pump cylinder marked 9, g, 
terminating with a keen edge for the purpose of indenting itself in 
the packing which is held against it by the slight pressure afforded 
by the helical spring exerting its force against the bottom of the 
extended pump barrel, and the metallic gee | flange that 
supports the packing f ; by this means no oil or fluid can possibly 
pass up the valve with the upward stroke of the piston, but at the 
return stroke the piston being pulled right to the top of the pum 
case or barrel as at h, h, the air will rush in and fill the barre 
through the airways at i, i, and the piston being forced down, the 
compressed air, acting upon the surface of the packing /f, will 
permit the air to escape to rise up between the cases. 

Having thus given a general description of this improved lamp, 
we will assume that the internal space below the neck of the lamp 
m, m, and above the surface of the oil is filled with compressed 
air injected by the air pump, and that the condensed air pressing 
on the surface of the oil has forced it through the oilway K, and 
up the centre tube J, the small escape way of which is closed by 
the point of the regulator m, being forced up into it by the handle 
I, attached to the axis J, securely held in the socket v, and stay 

iece w ; and we will further suppose that it is desired to obtain a 

ight from this description of lamp; for this object a small quantity 
of alcoholic fluid, by preference, spirits of wine, is poured into the 
cup p, and ignite it, so that by the time it has consumed it will 
have so heated all the parts in and about the same, together with 
the part termed the heat generator within and at the top of the 
centre tube, so as to convert the volatile oil (forced up to this part 
by the pressure of the compressed air) within the lamp into a gas, 
which, Setnn allowed to escape through the nipple / by lowering 
the regulator n, will ignite of itself from the flame of the burning 
of the alcohol in the cup p, by the gas ascending the tube /, 
spreading and dividing itself under the cap g, and escaping through 
the peforations p, p. The lamp is the invention of Mr. W. P. 
Dalston, of Pittsburgh, U.S. 


' THE TAPTEE VIADUCT. 

Tue Taptee Viaduct, on the G. I. P. Railway, of which we 
present our readers with drawings, consists of five 142-ft. girder 
openings in the centre, and on either side of them seven 62ft. 
girder openings and ten 40-ft. arches. Thus the bridge consists of 
twenty 40-ft. arches, fourteen 62ft. and five 142-ft. girder open- 
ings. The total length of the viaduct, inclusive of piers and 
abutments, being 2,530ft., and the height to rail level 82ft. The 
whole of the masonry is constructed for a double line of rails, 
but the girders are erected for only a single line. The masonry 
in piers, abutments, and wing walls is of “ block in course” and 
founded on solid rock ; that in the arches being coarse rubble, 
with ashlar arch, quoin, and springings. The stone employed is 
trap, of which an abundant and excellent supply was found in 
the bed of the river adjacent to the work. The girders are on 
Warren’s principle, with the roadway on top, and have been 
tested with the greatest weight that can ever come upon them. 
To obtain the testing weight, 1} tons per lineal foot, five of the 
heaviest locomotives, minus their tenders, were made up, with 
rails and water, to a weight of thirty-five tons each. These were 
all coupled together and drawn over the bridge at speeds varying 
from two to sixteen,miles an hour, and in no case did the deflec- 
tion exceed °006 of a foot in the larger, or ‘003 in the smaller 
girders, and in all the cases resumed their original level after the 
removal of the load. : 

The larger spans were first erected in the bed of the river and 
then lifted up the ends of the piers, and, owing to the excellency 
of the tackle employed and the admirable arrangements made for 
working, each girder was hoisted and permanently fixed in place 
in less than six hours, without the slightest difficulty. The 
smaller girders were first erected on the arches of the viaduct and 
carried into position by travellers working onatramway, by means 
of which the seven spans on the east side were finished complete 
in ten days. 

There are upwhrds of 32,000 cubic yards of masonry, 850 tons 
of ironwork, and 15,000 cubic feet of timber in the viaduct, and 
the total cost has been about £103,800. 

The viaduct is on the north-east extension of the G. I. P., about 
three miles from Bhosawul, and on that portion of the line, Bho- 
sawul to Booranpore which has been opened within the last 
three months for traffic. Its exact position will be seen from 
any good map of the district. The work was undertaken by 
Mr. Wythes, the English contractor, and executed for him by his 
agents, Messrs. Ker and Wright, under the superintendence of 
Mr. J. R. Manning, the district engineer, assisted by Messrs, Bleay 
and Eaton, 
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LETTERS TO THE EDITOR. 
pe er 


HEATING OF AIR BY COMPRESSION. 


S1r,—I observe that one of your correspondetits wishes to-know 
how to calculate the heating effect of com ion on air. If the 
compression is but a s fraction of the original volume the 
following rule may be near enough to the truth for most i 
P' :—Find the absolute temperature of the air by adding 461 
to the temperature in Fahrenheit’s di or 274 to the tempera- 
ture in Centigrade ; then multiply the absolute temperature 
by two-fifths of the fraction of its original re poy | which the 
volume of the air is diminished. The product will be the requi 
increase of temperature. The fraction of itself by which the 
pressure is increased during this process is = 1°4 X the fraction by 
vie we Ne cage aE ture to be 39 deg. Fah. 

‘zample.—Suppose original tempera eg. . 
then absolute rn = 39 deg. + 461 deg. = 500‘deg: Fah. 
Suppose also the air to be compressed’ to 99-100ths of its 
original volume; then fraction expressing the compression = 0°01; 
consequently 0°01 X # X 500 =0°004-x 500 = 2 deg. of Fah. eleva- 
tion of temperature; also 0°01 x 1°4 = 0°014, fraction of itself by 
which the pressure is increased. 

When the compression is considerable the calculation cannot be 
made with any approach to accuracy without the help of 
logarithms; and the following is the rule :—Take the logarithm 
of the ratio which the original volume of the air bears to the com- 
pressed volume; multiply that logarithm by 0°408; to the product 
add the logarithm of the original absolute temperature; the sum 
will be the logarithm of the new absolute temperature, Also 
multiply the logarithm of the ratio of the original to the com- 
pressed volume by 1°408; the product will be the logarithm of the 
ratio in which the pressure must be increased. 

Example.—Suppose, as in the previous example, that the 
original absolute temperature is 500 deg. Fah.; suppose the air 
to be compressed to one-fourth of its original volume; then— 





Ties, OS8 icc ens cee tesa wet eee eee 0°6020600 
Multiply Wy 6c css > one "andl Bdew “cco 6p naib 0°408 
Product ... . see eee 0°2456405 


‘Add log. 500 (original abs. temp.) <.. ... ... 2°6989700 


Log. 880°26 (new. abs. temp.) «-- ... e+ oe 2°9446105 
880°26 deg. — 500 deg. = 380°26 Fah., elevation of temperature; 
and 380°26 + 39 = 419°26, new temperature on Fahrenheit’s ordi- 
nary scale. Also 0°60206 X 1°408 = 0°8477005 = log. 7°0421, ratio 
in which the pressure of the air is increased; so that if it is 
originally at atmospicric pressure its new pressure is about seven 
atmospheres. 

To And the mechanical work required in order to produce the 
compression (includi ig that required for expelling the air from the 
pump) multiply the elevation of temperature, as computed by the 
preceding rules, by 0°238, and then by 772 if the temperature is 
expressed in Fahrenheit’s degrees, or by 1,390 if in Centigrade 
degrees; the product will be the height in feet to which the same 
quantity of work would lift a weight equal to that of the mass of 
air operated upon. That height may be stated in other words as 
1834tt. per degree of Fahrenheit, or 330ft. per degree Centigrade. 
Thus, in the second example already given, we have 380°24 deg. 
Fah. for the elevation of temperature, and 380°24 x 1833 = 
69,774ft., being the height to which the mechanical work required 
would lift a weight equal to the mass of air operated upon. 

1 Ib. avoirdupois of air at the mean atmospheric pressure (14°7 Ib. 
on the square inch), and at the absolute temperature of melting 
ice (493 a Fah., or 274 deg. Cent.), occupies 12°387 cubic feet; 
and at other pressures and temperatures its volume varies inversely 
as the pressure and directly as the absolute temperature. : Divide 
the original volume of the air operated upon by the volume of 1 Ib. 
at the original pressure and temperature; the quotient will be the 
weight operated upon in pounds. 

It must be borne in mind that in order to realise the elevation of 
temperature given by the rules the air must be perfectly dry; if 
liquid water is present part of the heat developed takes effect in 
evaporating the water, and the elevation of temperature is much 
diminished. . W. J. MAcquorn RANKINE. 

Glasgow University, 3rd February, 1866. 





THE LOSS OF THE LONDON, 


Srr,—Under the existing law ships are compelled to carry a 
number of boats of a certain capacity, according to the size of 
the ship and number of passengers to be carried in them; some 
of these are called lifeboats. Why could not these be made of the 
same description as the national lifeboats, which are self-righting. 

I think also if due encouragement were offered in a competition 
for the best means of lowering and disengaging apparatus for boats 
it would bring out much better means than.are now used. 

In lowering a boat in a heavy sea there area number of points to 
look at, viz., that both ends arrive in the water at the same time, 
that the boat does not capsize, that she does not strike against the 
ship, that the passengers have a safe means of getting into the 
boat before or after po is afloat, also that both ends of the boat 
are disengaged at the same moment. 

Whilst speaking on the subject of the national lifeboats I 
should think that steam could be well applied as a propelling 
power, while they retained all their present advantages; and in 
every other case that they might have hydraulic power arranged 
in some such way as in the Clyde ferryboat described in your 
columns, so that passengers, &c., could render assistance in 
propelling the boat. Had this been the case in the Lizard lifeboat 
the three poor fellows as well as the boat might have been saved. 

In conclusion, I think more regard should be paid to the arrange- 
ments called stoke-hole gratings and bunker holes. These are 
generally the most vulnerable parts on deck, and need much 
improvement. G. Watson. 

ndon, 5th February, 1866. 


PAPERS ON PUDDLING. 


Srr,—The papers already appearing on the above subject in your 
valuable paper do the writer of them much credit, but I cannot 
quite follow that portion of paper I., which says ‘that alumina 
has the same effect on iron that silica has.” I am well aware that 
“*Metals and their Alloys” bear out your correspondent to a great 
extent, but I would ask in what does the superiority of the South 
Staffordshire iron ores consist? Some parties would answer the 
question by saying that it.lay in the almost entire absence of 
silica, others, in the purity of the coal used, and so on. 

The writer of the papers objects to the opinions advanced by Dr. 
Percy, Mr. Fairbairn, and others, concerning the decarbonisation of 
iron in the puddling process, in that they say—‘‘ The metal is con- 
stantly stirred so as to expose every partic e of iron to the action 
of the oxygen of the atmospheric air.” Now from what has been 
said by your correspondent, he concludes that the decarbonisation 
of the metal is due to the slag only; and that if the puddler has 
not thrown slag sufficient into his heat of iron when charging he 
must work his iron till the fettling round his furnace has given 
up the ya of oxygen required. Granted. But if your 
pe oa ent is a practical puddler he has found to his cost that 
when he has been working his iron through a small working hole, 
“or new door,” that his iron would not come on the boil as it would 
with a large hole to work through. If this be true—and I think 
your correspondent will admit the same—it follows that the above- 
named gentlemen are somewhat right in their opinions; or else the 
slag while washing the molten iron must act as a sort of go- 
between, as the binoxide of nitrogen does in the manufacture of 





the molten iron, for the iron is certainly decarbonised sooner when 
the working hole is large than when it is small. ~ 
Again, the writer of the papers has,seen some strange i 
in his time; for instance, A we ‘round furnaces being me | 
th theiron, a ton'of red ore (hematite) 


lower than the boiling height 
to the ton of iron produced, —— working holes, &c.; which 





he very justly condemns. But'has he ever thought of the 
practicability of sone deat ron without the aid of a puddler? 
if he has not I : this he will put his shoulder to 
the wheel to bring desideratum to perfection. I would say 
with your t that puddling is partly a chemical 
= rtly a mechanical one ; and why cannot our metal- 
urgists, with all their skill in the chemistry of metals, and our 
machinists, with all their wisdom in mechanical science, give some 
the attempt now being made at is to 
bring about the end of the inconsistent laborious toil of the 
oudiier and his attendant. Iam convinced the thing can be done, 
and the iron produced quite as uniform as it is now produced from 
the puddling process. JOSEPH WALKER, 
HEAVY LOCOMOTIVES. 
Srr,—In your number of the 26th ult. there was a 1 
article on M. Thouvenot’s colossal locomotive, a scheme p 
more than three years ago by that gentleman, who is a French 
(not Swiss) engineer, in a pamphlet issued in Lausanne, 1863. 
In the valuable observations you have made on the comparison of 
that scheme, not yet tried, as everybody knows, with Mr. Fell’s 
1 tive, I noticed two points on which I beg to address you 
some short remarks. 
You said that ‘‘heavy engines must work more economically 
than those which are lighter.” I agree with you on this 
t, if the comparison is made admitting the same gross load 
Train and engine) in both cases. But as on steep inclines the dead 
weight of engine must be increased to secure adhesion, if we make 
thecomparison of the heavy engines, with the centre-railones, on the 
foot of the nett load carried in both cases, we will find easily that 
the wae of heavy engines is not at all economical. This point 
is completely illustrated in the French pamphlet I had recently the 
honour to send you on the centre-rail system. As for the weight 
of heavy engines per square foot of. heating surface, the advantage 
does not appear so great as you mentioned it, for if Petiet’s engine 
weighs only 55 lb. per foot, the last Mont Cenis engines, notwith- 
standing the surplus of weight given by the centre-rail machinery, 
weighs not more than 60 1b, per foot—a very trifling difference. 
Again, you very ably point out the fact that ‘‘ the large engine, 
thanks to its additional steaming power, although it possesses only 
one-half more adhesion than its rival and double the steaming 
power, and therefore, being competent to take a load one-third or 
one-fourth greater, will take it at something like double the 


speed.” 

To illustrate this point I took the trouble of calculating, 
according to the experimental results given by the Mont Cenis 
trials, the principal condition of working of Thouvenot’s as com- 
pared with Fell’s engine, supposing they should have to carry the 
same load, on the same incline, with the same co-efficient of 
adhesion—say, one-tenth (which quantity must be reckoned in 
mountainous lines), at six miles per hour for Fell’s, and twelve 
miles for Thouvenot’s engine. 

The results are given in the following table, viz. :— 


Fell’s Engine. Thouvenot’s Engine, 
(Both with one-tenth adhesion on an incline of 1 in 20.) 


Rate of speed .. ++ 6miles per hour .. ee ee ee 12 miles 
Weight of engine oe oe 24 tons .. eo oo ee 82 tons 
Supplementary pressure 27 tn. 6 cwt. .. oe oe ee 82 tons 
Total pressure for adhesion 51 tn. 6 cwt. .. ee ee oe 82 tons 
Nett weight of train .. oe 74 tons... oo oe ee 74 tons 
Weight of train, including engine 98 tons .. ee oo ° 156 tons 
Se Sere eee ress em... 82. so os AD 


from adhesion) 

Duty performed 

Heating surface 

Average consumption of fuel 
per mile run (ascent and 

descent) oe o- 
Ratio of consumption of fuel ER. ce 
No. of men on foot plate of the engine 2.. a 3 
Minimum radius of curves 45 yards .. ee 110 yards 

It appears from those calculations that the heavy engine, 
although it possesses one-half more adhesion than its rival, and, 
not double, but more than six times the steaming power, will take 
the same load at double the speed, with a consumption of fuel five 
times greater. 

The only means of utilising its enormous boiler would be to in- 
crease the speed ; but, first, the tractive resistance would increase 
much more rapidly, as well as the wear and tear of the permanent 
way and rolling stock; second, in mountainous lines there is 
seldom an occasion of working at high speeds, on account of the 
small traffic; third, the speed of the light engine may be much 
increased during descents, on account of the extra safety given by 
the centre rail, and by the lightness of the train, so as to obtain 
ultimately an average of, say ten miles an hour, for ascent and 
descent, while the average speed of the heavy engine must remain 
12 miles or even less, owing to the danger of running down such 
steep inclines without extra means of safety and with a train 
= 60 per cent. more. 

Therefore, if we assume the laying down and maintenance of 
the centre rail to be fairly compensated by the extra cost of line, 
attributable to greater radius of curves, we shall find that the very 
trifling advantage, if any, as to speed, will be more than counter- 
balanced by an enormous surplus of expense in labour, fuel, repairs, 
and interest of capital, owing to the greater weight and cost of the 
heavy engine. J. DESBRIER. 

Comité des Forges de France, 68, Ruede Provence, 

Paris, February 6, 1866, 


183 ILP. .. oe oe . 582 H.P. 

880 sq. ft. .. es ee ++ 5,512 sq. ft. 

182 lb., according to duty performed 

57 Ib 320 Ib., according to size of boiler 

' 250 1b., probably, as an average be- 

tween the two preceding estimates 
- on -- 5th, nearly 





TUGS ON THE MERSEY. 

S1r,—Observing in your paper of last week a notice relative to 
a trial of speed between two tug steamers, I think it is but fair to 
the Tyne boat-builders and owners to correct the statement there 
made. First, both boats left the Mersey at nearly the same time; 
secondly, the ship in tow of the Clyde-built tug, soon after leaving 
the Bell buoy, set her fore and aft sails and topsails, and kept her 
canvas up to near the Cumbray, and the wind was so strong that 
her tug boat could hardly keep ahead of her. The ship in tow of 
the Tyne-built tug set no canvas, Thirdly, the Clyde boats’ ship 
was coppered, the Tyne was an iron one, and both off a long 
voyage, the advantage, therefore, being on the side of the coppered 
vessel, Fourthly, both tug boats arrived at the tail of the bank 
within an hour of each other, so that the Clyde-built boat, with 
all the advantage of towing a coppered ship, with a fair wind and 
all canvas spread, only arrived about an | ae before the other. 
The Flying Meteor, though a fine boat, has only a 40in. cylinder, 
while the Terrible has two engines 30in., and is a fine specimen of 
a tug boat, but could hardly be expected to tow a vessel, without 
any canvas set, as fast as her rival, whose tow was sailing as fast 
as the tug boat was steaming. CLYDE. 

February 6, 1866. 





RIGG’S PROPELLERS. 

S1r,—The very general interest felt on the subject of screw pro- 
pulsion will, I hope, be considered a sufficient reason for my 
troubling you with a few remarks upon a proposed improvement in 
connection with the screw propeller, described in your last number 
as constituting the subject of an interesting paper, by Mr. A. Rigg, 
read before the Institution of Mechanical Engineers at Glasgow. 

The proposed improvement consists in the application of certain 
plates called deflectors, which are to be attached to the stern t 
immediately abaft the screw. These deflectors have for their 


sulphuric acid—that is, take oxygen from the air and give it up to | object to correct the divergence of the water sent backwards by the 





screw, and finally to send it away in lines parallel with the screw’s 


axis. 

I cannot but think that the proposed deflectors would fail in 
their intended object, chiefly owing to the fact that the deflector 
plates are obliged to move along with and at the same speed with 
the vessel itself. 

If the attention be fixed for a moment upon some given particle 
of water sent away from the screw’s surface, say at an angle of 
45 deg. with the screw’s axis, with ratio of serew’s slip to its pitch 
of the ordinary amount, or even taken so high as 1 to 5, it be 
found that such particles cannot be deflected at all bya plane 
surface carried along with the vessel unless such surface forms part 
of a plane nearly with the line of the screw’s axis. 

If this be so it is clear that there could neither be any resultant 
from the impact of the water against the deflector plane tending 
to the advance of the vessel, ‘nor could the final direction of the 
water be in a line parallel with the screw’s axis. If to this be 
added the inconvenience of these deflector plates when the vessel 
is under sail only, and especially if, as the author proposes, more 
than two deflector plates bé applied, and to this we add the fric- 
tion of the deflectors, either when the vessel is under steam or sail, 
I must confess that in my opinion the advantages to be gained by 
the use of the deflectors appear more than doubtful. 

London, February 6th, 1866. Gro. H. Purprs. 





ANSELL’S FIRE-DAMP INDICATOR. 

Srr,—I had imagined that ‘‘A Civil Engineer and Colliery 
Manager” had retired from the controversy raised in — 
columns respecting the above-named apparatus. He has, how- 
ever, after a fortnight’s silence, returned to’ the charge, and in a 
way which demands, at least, a brief rejoinder. It is not for me 
to deny the claims of your correspondent to the sion of the 
ordinary feelings of humanity, but I doubt the fact of his being 
** far more” anxious than I am to save life in our collieries—or 
out of them. I have to assure him, moreover, that it is not by 
the d iation of a valuable live-saving invention as a mere 
‘* scientific toy ”—to be set aside or regarded with idle curiosity— 
that he will prevent its application to its true purpose. He must 
rather demonstrate its inutility, and point out its practical defects. 
This he has certainly not yet succeeded in doing. 

“A Civil Engineer, &c.,” asserts that “energy and not indi- 
cators are wanted” in our mines, I say that both are required, 
and the truest indication of this exists in the rapid succession of 
fatal accidents which the public have to deplore. Indicators are 
neces! supplements to well-directed energy, as they are in- 
fallible detectors of energy misapplied. 

Again, your correspondent has mis-quoted or, at least, misunder- 
stood part of my previous letter. «In speaking of tubes the one 
four-hundredth part of an inch in diameter, no slip of my pen 
occurred, the “‘ slip” must have been that of his own perceptive 
power, for those words are followed by others which make their 
meaning quite clear. The relative merits of the Davy and Geord 
lamps are not the questions under discussion, however, and I sha 
not further refer to them at this time. 

The truth is that the Ansell indicator deserves a trial, and that 
many gentlemen, qualified in every way for forming an opinion of its 
value, entertain the idea that that trial must eventuate in 
As Mr. Ansell tells us that Sir George Grey has the subject of fire- 
damp indication under notice, we may wait patiently until that 
gentleman has expressed an opinion upon it, assured that his 
opinion will have more weight with mine-owners and others con- 
cerned than any arguments advanced pro or con in the correspon- 
dence columns of THE ENGINEER, N. J. 

London, February 8th, 1866. 











S1r,— May I yet ask you to grant mea little space that I may 
say how different are the opinions of others upon the subject of my 
proposition to that expressed by ‘‘ A Civil Engineer and Mine 
[anager,” whose invitation I have gladly accepted. If this cor- 
respondent could but banish that kind of dread, and look fairly at 
the subject, he would at once perceive that he can have a silent 
signal as well as an audible bell—one bell to call attention, and a 
set of silent signals, say figures 8, 4, 3, &c., one for each of his 
thousands of indicators. Should he use a thousand, so much the 
better for the manufacturer; but even then I can barely conceivea 
mine so “‘ fiery” as to fill its whole workings and ways by one grand 
irruption. erefore, that’ much-to-be-pitied manager need not 
hear his thousand ‘‘ Big Bens” all at the same time. It seems to 
me that the arguments of “ A Civil Engineer” may with equal 
reason be applied to railway signals; but I have not yet learned 
that the managers of signal boxes are much disturbed by the crash 
of bells indicated by your alarmed correspondent. At the Gethin 
explosion one of the miners saw the flame of the explosion ad- 
vancing towards him, and at once fell on his face, waited till the 
ignited blast had passed over him, then got up and saved his life. 
A mining engineer who was with me this day told me that he had 
done the same thing in a Midland pit, and so saved his own life. 
This induces me to say that my signal could be so arranged that in 
ten seconds after an eruption it could warn the men on the spot as 
well as the above-ground officials ; therefore, the men could at 
least fall down and extinguish their lights, but if they had not 
time to extinguish their lights and an explosion took place it 
would pass over them, and they would thus require to meet but 
the dust and choke-damp, 

In a fiery mine each miner could be compelled to have a can of 
water with a wetted handkerchief always at hand, and with this, 
in the event of an explosion, he could cover his face as with a 
veil. The cloth al separate the dust, and the water with 
which it, was moistened would dissolve out the carbonic acid and 
choke-damp. Two miners, using cold tea instead of water, actually 
did this at Gethin, and saved their lives. 

A mining engineer who was with me this morning suggested 
that my indicators would be of great service in all return air-ways, 
“because,” said he, “‘ they would tell the man in his cabin if there 
were too much fire-damp in the return, and the firemen could at 
once find out the causes.” This gentleman also thought that we d 
would be of great service in goafes. I desire now, Sir, to than 
you for the favours you have granted me; and feeling that this 
will be my last letter, I shall feel obliged in no ordinary degree if 
you will allow it to appear. GrorGE F, ANSELL. 

Royal Mint, February 7th, 1866. 





Titanic IRONSAND,—It may interest some of our readers to 
know that many thousands of tons of titanic ironsand are now to 
be had at a Spanish port within 1,800 miles of London. A sample 
of the sand has been forwarded to our office, and appears to be of 
excellent quality. 

Frencn NAVAL ARTILLERY.—It is announced that the French 
naval artillery is about to be modified, The fact of the necessity 
for the employment of large calibre guns has been accepted, and 
the Minister of the Marine has communicated his decision to his 
subordinates. We are told that after various experiments the 
French naval engineers have — succeeded in casting guns of 
large size, which were recently tried at the Polygon, near Lorient, 
and fully approved. These guns are spoken of as remarkable both 
for the plan on which they are cast and for their execution. One 
of the first ships to be armed with this new artillery is the iron- 
plated frigate Magnanime, now fitting out at Brest, which will 
carry guns throwing 150 Ib. and 300 Ib. shot. The iron-plated 
frigate Guyenne, lately finished, and the Revanche, which is to be 
launched in a few days at Toulon, are also to receive guns of a 
similar cali The iron-plated corvettes Jeanne d’Arc and the 
Atalante are so constru as to carry the heaviest guns yet cast 
in France. The rifled 30-pounder carried by the iron-plated ships 
Solferino, Magenta, and the other vessels at Cherbourg and 
Toulon, is to be re by much heavier metal. The opinion of 
the officers of the fleet is said to be unanimous in favour of heavy 
guns, and the measure just adopted has produced a favourable 
impression in the seaports. 
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THE CREWE LOCOMOTIVE WORKSHOPS. 


THE importance of Crewe Works is at once determined by the 
simple statement that it is already the chief, and will soon be 
the sole, locomotive works of the great London and North- 
Western Railway—perhaps the most important, and certainly 
now the most paying, line in the kingdom. In this great under- 
taking, which substantially consists in the adaptation of the 
resources of engineering science to the conveyance of passengers 
and goods, more than three times the capital of the Bank of 
England has been sunk, and more than half a million of pounds 
sterling is turned over every month. Of the some 6,500 loco- 
om, this line owns 1,200. The 
locomotive engineers of the London and North-Western have 
thus to keep up about one-fifth of the entire locomotive stock in 
Great Britain and Ireland. With what success this has been 
done at Crewe is well-known to engineers, The Crewe type of 
engine, and the Crewe modes of manufacturing it, are, we feel 
convinced, destined to spread and extend yet more than has 
been the case already. We may, therefore, look upon Crewe 
locomotive works as having a scientific importance much greater 
than can be measured by their mere size. 

Though we have more icularly concerned ourselves with 
the locomotive works—which date from 1843, having been opened 
in that year by the authorities of the Grand Junction line—a 
rolling mill for permanent way rails, and, more especially, works 
on a large scale for the manufacture of Bessemer steel, are also 
in function at Crewe. These works are already in every sense 
the most important application in existence of the Bessemer 
process to the requirements of railway plant. Our cursory 
examination of them led us to the conclusion that, similar in 
their way to the locomotive works, they will be the best 
exemplars of their kind. These works are some distance off the 
present locomotive workshops; and provision is being made 
to increase the locomotive manufacturing power of Crewe in 
shops now being built in conjunction with the steel works. 
When all these arrangements are completed, the manufacturing 
and the principal portion of the repairing work will be entirely 
concentrated at Crewe, and the works at Wolverton will then be 
solely devoted to the less scientific functions of manufacturing 
carriages. Even now there are already at least 4,000 opera- 
tives at Crewe, and a total number of 10,000 men ,representing 
a weekly expenditure in -wages of at least £11,000, are under 
the management of Mr. John Ramsbottom. That the hands in 
whose grasp these vast interests have been now confided 
by the directors of the London and North-Western are well 
worthy of the task, seems to us, who have witnessed Crewe 
Works, but a weak expression of our admiration of their manage- 
ment. What will appear of more force—to railway shareholders 
especially—is the fact of a recent rise in the market value of the 
London and North-Western shares—a rise which has grown with 
the growth of the influence of Mr. Ramsbottom. After all, the 
fortune of a great concern like this must take its complexion 
from the character of its management; in other words, it must 
depend on the integrity and the judgment of the general officer. 
The engineering of men and the engineering of matter are often 
held to be distinct arts. It is true that the two faculties are 
but seldom found united in their entirety, but Mr. Ramsbottom 
has shown himself to be as capable of managing the 10,000 men 
under him as of the designing and the repairing the thousand 
and more engines under his care, and of inventing and designing 
the novel machinery and apparatus whereby the work is turned 
out at a more economical rate than perhaps from any other 
similar establishment. It is with these last results that we have 


to deal. At Crewe will indeed be found a number of mechanical | 


instances of Lord Bacon’s saying that great things are done by 
a combination of judgment and invention. It is only a mental 
combination; of this kind which can evolve that simplicity of 
design which is as much the power and the soul of mechanical 
construction as, according to the old saw, brevity is the soul of 
wit. In cescribing most engineering works, the task is generally 
very easy, as, in the main, one has to pass in review a number of 
well and universally known contrivances. But it is only a long 
work and a portfolio of drawings that could do -justice to 
Crewe; and in spite of the kind and able aid as ciceroni of Mr. 
Webb and of Mr. Stubbs, of the Crewe Works—in spite of the 
drawings we have been obligingly allowed to copy—we feel that 
our brief account can do but inadequate justice to much that is 
to be seen at Crewe. 

The present erecting shop can receive twenty-four engines; it 
is 240ft. long by 80ft. wide. The engines stand over pits, in 
four lines along the length of the shop, which is divided into 
two bays by cast iron columns in the centre. The excellent 
light is afforded by the usual modern plan of skylights. The 
communication is obtained by means of four 25-ton travelling 
cranes, worked upon Mr. Ramsbottom’s plan of an endless rope. 
The engine repairing shops cover nearly 6,000 square yards, 
affording room for some seventy engines. The eight 25-ton 
travelling cranes are also upon the endless rope system, 
which was first introduced here in 1861. More than 
100 new engines are annually turned out of the i 
shop, and about the same number are simultaneously under 
repair, of the total number of nearly 1,200 engines working the 
London and North-Western. The forge and smithy cover more 
than 5,000 square yards. In the scrap yard is a cleaning 
machine, upon the ordinary plan of a revolving cylinder; and a 
pair of shearing machines, attended to by boys, cut the scrap 
into the lengths required for the piles. The twelve air furnaces 
are in pairs, the waste gases being utilised to heat a cylindrical 
boiler set between each pair. The forge and smithy contain 
fifteen steam hammers, of a weight ranging from 6 to 50 cwt., 
and more than 100 smiths’ hearths. Twenty of these are 
employed in wheel-making. In addition to the ordinary mer- 
chant bar iron, more than 4,000 tons of scrap are worked up. 
The boiler shop takes up nearly 2,000 square yards. The work 
is taken about by a 6-ton travelling crane worked by an endless 
cord, as is also that in the wheel shop; steam rivetting is 
employed on the shells. In addition to tender-tank, and 
repairing work, more than 120 new locomotive boilers are here 
turned out annually. The best development of the high- 
pressure engine is undoubtedly the locomotive. All forms of 
details which have not been able to withstand that irresistible logic 
of the severe trial involved in taking a train over a jolting 
permanent way at the rate of sixty miles an hour, have been 
eliminated, so to speak, out of the locomotive by pure necessity. 


THE MEANS OF COMMUNICATION. 

On entering any manufacturing works, of whatever description, 
we always first look at the means adopted for taking the 
materials and manufactured produce to and fro, for hoisting and 
adjusting them on the machines—in one word, the means of 
communication. Just as the means of circulation of any country 
is the measure of the wealth of its inhabitants, so, ona smaller 
scale, do the means of communication of any manufacturing esta- 
blishment represent, ceteris paribus, its profitableness. The 
saving of time and expensive labour effected b: means of 
circulation could not be easily determined from the clerks’ books, 





but the difference between complete and easy communication 


means in most cases the gain or of a heavy annual income. 
Taking a working establishment as a whole, it is no fanciful 
analogy which compares its facilities for the ing to and fro of 
the living workers, for the carriage and hoisting of the materials 
and work generally, to the circulation of the blood in the animal 
organisation. The necessity for youre increases rapidly with 
the weight of the objects dealt with ; and thusironand engineering 
works ought generally to be the most completely arranged with the 
view of rapidly circulating heavy weights. The means adopted 
at Crewe for the purposes of ication—the word being used 
in its widest sense—are the most complete and ic, and we 
may even say the most original, of any we have seen in the many 
engineering works it has been our lot to visit. In the first as 
almost all the shops are on the ground floor, scarcely any hoisting 
from one storey to another is required. We should be curious to 
see an accurate comparative estimate made of the working expenses 
of two works alike in everything but in the circumstance that while 
one was on a level, the other had to be divided into storeys one 
above another. It is not likely that such an estimate will ever be 
accurately made and published; but we feel no hesitation in say- 
ing that, other things being equal, the works built on several flats 
could not long compete with another arranged on the ground 
floor. In putting together, for instance, a locomotive engine, 
the erectors working in an establishment on a level, and with 
proper facilities for fetching the details, are generally able to 
take the price per engine at a lower rate. As the Crewe locomo- 
tive works have grown gradually, instead of being laid down 
from the first according to a pre-determined plan, the great prin- 
ciple of never letting the materials go a omen has perhaps 
not been elaborated to the full extent which would have been 
carried out by Mr. Ramsbottom. But he has introduced a very 
original and yet very simple plan, by which the materials and 
details are conveyed about with the greatest ease and facility, 
In the principal shops is laid down a small line of rails to a 
gauge of 18in., upon which are set to work a small locomotive 
and trucks. It isa wonder that this extremely simple plan was 
not adopted before for general use, and more especially for iron 
works, or, in fact, any large works covering much ground, over 
which heavy weights have to be.transported. Narrow-gauge 
lines have, it is true, long been used for collieries in this and 
other countries, and a 2ft. gauge railway is even being worked for 
passenger traffic between Portmadoc and Dinas, in Wales; but 
the plan was adapted to manufacturing establishments for the 
first time at Crewe. We hear, indeed, that the use of locomotives 
has only lately been patented (!) for feeding blast furnaces. Mr. 
Ramsbottom has found the plan so efficient in the locomotive 
works, that the new Bessemer steel works—some distance off— 
have been completely laid down with a narrow-gauge line. The 
wheel base of these engines is only 3ft., so that they can be 
easily taken round curves of only 15ft. radius. The load they 
can carry is from twelve to fifteen tons; and, by means of 
specially-constructed trucks, they can even take 7ft. 6in. wheel 
forgings and tires placed on edge. They are made with a 
pair of inside cylinders 4}in. diameter and 6in. stroke. The 
boiler is so far peculiar that it has not a fire-box of the usual 
square locomotive type. The cylindrical shell, 4ft. 6jin. long 
and 2ft. diameter outside, holds a cylindrical flue, 1ft, 5}in. dia- 
meter and 2ft. 5gin. long. This is upon the same general plan 
as the shunting engines now made by Mr. Ramsbottom. This 
plan of boiler—cheap, strong, and easy of repair as it is—ought 
to commend itself to our agricultural portable engine makers. 
We feel, in fact, convinced that this simple form of locomotive 
boiler will come into extended use; and we should be glad, at 
the next friction brake trials of the Royal Agricultural Society, 
to see some portable or traction engine on this plan. As Mr. 
Ramsbottom observed to us, a very simple form of engine for the 
Mont Cenis line could be made by coupling at the fire-box ends 
a pair of these four-wheeled shunting engines, and one of them 
with its engines driving the horizontal gearing for the central 
rail. Coupled back to back, both could be fired from the same 
foot-plate, the result being what may be termed a combination 





‘of Mr. Fell’s plan with the coupled engines designed by Robert 


Stephenson for, and still working on, the Giovi incline. Mr. 
Ramsbottom’s small shop engines are also used for “fly shunt- 
ing” large wagons, the 18in. gauge rails being, for a certain 
length, laid down within the usual gauge. 

Such is the system adopted for conv materials and 
details over the area of the works; and the simplicity and proved 
efficiency of the plan ought to be its general introduction in all 
similar establishments. The hoisting tackle in the erecting and 
engine repairing, and in the boiler shops, as well as that set upin the 
wheel shop, is scarcely less remarkable. The small gauge engines 
were first put to work in 1863, and the system has thus had but 
little time to extend; but Mr. Ramsbottom’s traversing cranes 
have been at work for some five years, being now copied at several 
large works, amongst which are those at Elswick. On looking 
up at the traversing crane, the visitor at first notices nothing 
very peculiar. He merely sees what looks like a slender 
horizontal rod running longitudinally along the top and close to 
the roof tie-beams on both sides of the shop. But a closer 
examination shows that this seeming rod is in reality a cord 
driven at a speed of nearly 60 miles an hour; and that, by means 
of the power given off this cord, the whole hoisting is done. 
All this is obtained from the high velocity, by which but a very 
light driving pressure is required to work the cranes. On seeing 
this remarkable arrangement at work, it naturally occurred to us 
that the same principle could be applied to many other purposes; 
and that, if ever rotary steam cultivation is to be introduced on 
the farm, it will have to be carried out by means of a light rope 
like this, driven at a high velocity. 

Two classes of traversing cranes are worked here upon this prin- 
ciple—the longitudinal overhead traversers in the engineand boiler 
shops, and the traversing jib cranes for serving the wheel shop. 
The first kind can lift an engine of twenty-five tons, the second 
a weight up to four tons. The great power put into an easily 
manageable form by means of the high speed of the cord allows 
the heavy traverser to be worked by a single man on a platform 
attached to the crab, and having entire control over all the 
movements. With the jib cranes a man stands at its foot and 
walks along withit. An excellent illustrated description of both 
these apparatus was given, some years ago, before the Institution 
of Mechanical Engineers, by Mr. Ramsbottom himself. The 
overhead traversers, working on parallel sets of rails, have a span 
of about 40ft., a longitudinal traverse of 270ft., and are placed 
ata height of 16ft. from the floor. Any slack which may be caused 
in the ropes by the weather or a change of load is taken up by a 
tightening pulley at the end of the shop, carried in a horizontal 
sliding frame, which can traverse some 34ft. across the end wall of 
the shop. This frame is set by a sliding weight. The body of 
the traversing crane consists of timber beams trussed with 
wrought iron bars, wooden beams being merely chosen because 
they coincided in character with already existing work. The 
longitudinal driving gear consists of a double friction disc, 
keyed on the vertical spindle of the driving pulley in which the 
driving cord runs; and the spindle and guide are carried by a 
double lever connected to a short lever on the horizontal shaft, 





By means of a lever sliding along this shaft with the crab a 
friction dise is raised or lowered so as to be brought in contact 
with the friction ey either at bottom or top, according to 
the direction in which it is wished to work the traverser, the 
motion being reduced by a train of wheels to the chain barrel. 
This simple and efficient arrangement is a feature of great beauty 
in the apparatus. The crab of the traverser consists of a pair of 
cast iron frames carrying the chain barrel and the other gear, 
the whole being taken on two pairs of flanged wheels running on 
rails fixed to the traversing beams. A double grooved pulleyis 
also here keyed to a vertical spindle, and put in motion by 
a ee eS eee ae pee Paley. 

grooves on the driver are of different diameters, in order to 
obtain a smaller speed for lowering and a quicker speed for 
lifting, the reversing ‘done by pressing one or other of 


traversing movements are made at the rate of 30ft. minute. 

versing jib cranes have a radius of 84ft., with a traverse 
of 120ft. They are guided below by a single rail bolted to the 
floor, and above by a pair of rolled girders of an 4 section. 
The driving cord is taken down the shop and back again, passing 
almost round the driving pulley of each crane ; the gear for taking 
up the slack being on the same principle as that for the over- 
head traversing cranes. On a vertical shaft passing down the 
centre of the crane-post is keyed the driving pulley, all the 
motions being taken from this shaft. The precise details could 
scarcely be made clear without drawings, and the principle of 
cee | applicability is evidently the cord. Its velocity is 5,000 
per minute, and the working strain of the tightening weight is 
218 Ib., or 1091b. on each half. The cords are made of cotton, 
weighing about 14 oz. per foot, being jin. diameter when new, 
reduced to ,%in. by stretching. Mr, Ramsbottom also states 
they are found to last eight months in constant work. It 
appears that the amount of their wear is mainly influenced by 

e bends they undergo under such a great speed, and the pulleys 
over which they are carried are thus never made less than 18in. 
in diameter, with the exception of the 8in. presser pulleys on 
the overhead traversers, The groove of the driving pulleys is 
V-shaped to an angle of 30 deg., it being made smaller at 
bottom than the cord, which is gripped between the inclined planes. 
At intervals it is carried by a number of small cast iron troughs. 
Mr. Ramsbottom lays great importance on the fact that 
all the pulleys were Tehineel in the same careful way that a 
fan is balanced, and he considers that this mode of driving 
cranes would have otherwise failed, as they could not have 
run steadily at such high velocities, and as they would, at any 
rate, have worked with much objectionable noise. Guards have 
been added to the pulleys, in order to prevent any danger in 
case the cord should slip off. He states that not less than £300 
a year have been saved by means of the jib cranes in piece-work 
prices of the work done in the wheel shop alone. In the fitting 
shop the fitters engaged in finishing the cylinders are enabled to 
hoist them about by means of chains carried from a long shaft 
overhead at different points. These chains are wound on and off 
by the revolutions of the shaft, which can be set in motion or 
stopped as required. We noticed that Weston’s pulley blocks 
are very efficiently adapted to some of the lathes by hanging the 
top block from a T-rail run over at right angles to suit the face- 

late. 
e THE WORKSHOP TOOLS. 

Amongst the heavier tools invented by Mr. Ramsbottom is an 
extremely original and important one for cutting out the sweeps 
of locomotive crank axles, Crank shafts above a certain size are 
usually forged with the crank in a solid block, so that the sweep 
has afterwards to be cut out of the solid. Many makers of 
portable engines still prefer to bend a shaft into the arms of the 
crank, giving as one reason that the fibre of the metal is not cut 
through in this case. Straps are sometimes shrvnk on each arm 
of the crank of the locomotive shafts in order to make up for this 
supposed weakening; and, though many look upon this proceed- 
ing as unnecessary, it is known that a bar of wrought iron is 
often stronger longitudinally than transversely to its fibre. How- 
ever this may be, it is certain that a locomotive double-crank 
shaft could not well be forged in any other way but with the 
cranks in solid blocks. The usual mode of getting out the 
superfluous metal before setting the crank in the lathe is to fix 
it on the table of a slotting machine, and to cut two slots up to 
the required distance, either by means of one or of a pair of tools, 
the piece being thereupon broken out by driving in wedges. The 
intended neck is then of a square section, and it has afterwards 
to be pared down inthe lathe. Last year, however, Mr. Ramsbottom 
invented and set to work a machine by which this process is 
done in a much more mechanical way aud at a more rapid rate— 
the crank necks being so down to a circular section that 
no rough work is left for the turner. The annexed engravings 
show this machine, but for the sake of space the main driving 
gear has been left out. The idea of the machine may be said 
to consist in using a large rose-cutter, set on a shaft parallel to 
the crank to be operated upon, the crank having a slow rotating 
motion against the rotating tool, the distance of which from the 
crank can be varied. Ona lathe bed, provided at one end with 
an adjustable headstock, are cast, lel with and at some 
distance from the fixed headstock, the bearings and framing for 
a massive rocking shaft. On the shaft is fixed the rotating 
cutter, which can thus, by means of the vibration of the shaft, 
be set to a greater or less distance from the crank being cut out. 
At the other end is a large worm-wheel, driven by a screw from 
the main. driving gear. To this worm-wheel is bolted a speed 
pulley driving a similar one opposite. This pulley works a 
screw on its spindle, driving a small worm-wheel, which again, in 
its turn, by means of a screw, causes a large worm-wheel, keyed 
on the spindle of the fixed headstock, to rotate, and with it the 
crank fixed between the two centres. By means of a left and 
right-handed screw, what we have termed the rocking shaft can, 
with its rose-cutter, be adjusted to the required distances from 
the crank. In dealing with straight axles, much lathe work 
is saved by a tool, the production of Messrs. Greenwood 
and Batley, of Leeds, for cutting to one length a number 
of axles at the same time. We noticed eleven axles set on a 
fixed table, the ends of which were being cut by a number of 
tools fixed on a revolving face-plate with a traversing motion. 
It is well known that case-hardened articles swell up unequally 
after the operation. After being case-hardened the surfaces of 
the axle bearings are ground up by turning them against a small 
stone, adjusted on a slide rest and caused to revolve at a high 
velocity. The heavy lathes here are pushed to work to their 
utmost limits of production, and in one case we witnessed not 
less than seven tools at work in turning down an axle. 

The useful machine patented in 1864 by Mr. F. W. Webb for 
shaping the insides of the rims of locomotive wheels is essentially a 
locomotive tool—though, at the same time, it is not improbable 
that it might be found useful in cleaning up other wrought iron 
work required to revolve at high velocities, and, therefore, need- 
ing to be perfectly balanced. The trouble and expense of 
chipping and filing the insides of wrought iron wheels in order 
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to clean them up is well shown, and the files used are also 
rapidly worn out on the skin of the iron. If, on the other 
hand, it be attempted to diminish the labour of the fitter, 
additional work is thrown on the smith. It is also now 
generally acknowledged that forgings worked close up to the 
intended finished dimensions are very liable to be “ hammer- 
hardened” by the cold-hammering, and thus rendered brittle. 
But even without regarding these important reasons, there is 
now a general tendency in the construction of workshop tools to 
diminish the expensive labour of the smith by leaving more 
stuff to be cut and pared off by the steam-driven tool. Amongst 
these machines is the wheel-rim shaping machine, of which we 
give an illustration; and we understand that it can clean out a 
wheel at one-twelfth the price previously paid for the same work 
by hand. At one end of the plain bed-plate is fixed the work- 
ing part of the machine, the remainder of the length of bed 
being given to the table for carrying the wheel to be shaped. 
The vibrating lever for shaping the inside of the wheel is carried 
on a bracket, cast to the main plate of the fixed head. 
The cutter-holder end of the curved lever is formed 
with a bearing, in which is placed the cutier. It is secured 
by a set screw, and as it can, within a practicable range, 
be set to a greater or less distance from the axis of the 
holder, the radius of the curve being cut, can be lengthened or 
shortened. The other end of the lever has a slotted arm, and a 
brass sliding block is fitted into this slot. The block is in an 
adjustable radius, being held in a slot in a disc keyed on the end 
of a shaft worked by gearing from another shaft, on which are 
fixed the fast and loose pulleys from the driving belt. The 
wheel, while being cut, is held up by a pair of rollers, one on 
exch side of the cutter, carried on a slide. The wheel itself is 
worked round by a feed motion, or on a table similar to that 
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WEBB'S CURVILINEAR SHAPING MACHINE, SJALE, JIN. = 197, 
adupted for vertical slotting machines. By these means the 
inside of the rim is shaped out, but the curve at the junction of 
the spoke with the rim has necessarily to be cut in a different 
way. The revolving feed motion is then stopped, the tool itself 
being caused to describe an arc of a small radius. This is done 
by forming the upper part of the tool-holder as a short shaft, 
which passes through the end of the vibrating lever. By means 
of a worm-wheel at its top end, worked by a worm fixed 
to a spindle, upon which can be fitted a handle, the attendant 
on the machine can cut out the curve before adjusting the ma- 
chine for the next space between the spokes. Amongst the 
heavier tools are specimens of Messrs. Beyer and Peacock’s large 
vertical drilling machine—a sample of which was to be seen 
seen in the western annexe of the 1862 Exhibition. 

A number of lighter machine tools, originated at Crewe, and 
probably to be seen at no other shop, are employed for a variety 
of work. A tool of great importance in a large locomotive work- 
shop is the machine used here since 1861 for straightening and 
centreing the copper stay bolts for the locomotive fire-boxes. No 
insignificant amount of skilled labour is saved by it, and a gentle 
pressure is substituted for the blows which must often imper- 
ceptibly damage a copper stay. It is, indeed, not improbable 
that, when we consider the ductility of copper, these stays 
may be much improved by a compressive action. As will 
be remembered, the engraving we published last week shows 
three rollers, two of which are in the same vertical line, 
one above the other, while the third is adjustable, being movable 
on an eccentric spindle. The two fixed rollers are geared together 
by spur wheels as shown. The stay is dropped in between them, the 
adjustable roller being brought forwards by an oscillation of the 
handle, and the copper stay is then squeezed straight. Firmly held 
in this position, the adjustable square centre is simultaneously 
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brought up against one end of the stay, and as the other is encoun- 
tering the fixed square centre, it isalso centred at bothends. By 
reversing the action of the machine, the stay drops out, and 
can be at once fixed in the chasing lathe. Embodying a distant 
resemblance in principle to this tool is the valuable ferule finishing 
machine designed in 1863 by Mr. Webb, theout-door manager. The 
general arrangement will be at once understood when we observe 
that the ferule is shaped between three rolls whose ends are free 
and projecting from the frame of the machine. They are arranged 
in a triangle, the two fixed ones below, and the adjustable roller 
above. Pressure is put on this roller by means of a lever, and 
it is thus intelligible that, when the ferule is slipped on, the 
top roller, it is rapidly and easily shaped between the three. 
Another of the many machines introduced by Mr. Ramsbottom 
is the slide-bar grinding machine, introduced as long ago 
as 1854. It is a very wasteful process to set a good fitter, 
paid at the rate of some thirty shillings per week, to 
alte ernately * ‘draw-file” such work and to keep his file free from 

“pins.” Instead of this they have used at Crewe for several 
years a machine in which the bars are fixed in a trough, while 
over their top surface a brass polishing wheel, fed with fine 
emery and oil, is made to traverse. A tool saving much chipping 
and filing is the drifting machine, designed in 1861 by Mr. Rams- 
bottom, for squaring the bolt-holes in such details as cylinder 
covers and the flanges of glands or pipes. It consists of a simple 
arrangement for forcing a long taper drift, made with a number 
of teeth arranged, so to speak, in steps. The working part is 
about l4in. long, the teeth being pitched jin. apart; and ite 
circular end is of the same diameter as the circular hole which is 
to be squared out. This tool is fixed to a ram working vertically 
in a long socket bolted to an upright girder, to which is also fixed 
the table carrying the work. 

(Zo be continued.) 
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TO CORRESPONDENTS. 


Nortice.—A Sreciat Eprrion of Tue Encrvesr is published for 
Foretcn CIRCULATION. edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the.charge of a single postage. 

*,* We beg to call the attention of ‘our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engincer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. ; 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. F 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

MANCHESTER.—Dodge's patent for hardening sais is numbered 1037, 1864, 
price \0d. ; 

J. E.— We have not seen an hydraulic press so fitted, but we cannot think the plan, 
however ingenious, a good subject for a patent. 

T. C.—(Tipton).— We believe the publication has only reached the number you 
name, and it seems doubtful whether it will proceed any further, 

ROVERE —(Naples).— Messrs. Lockwood and Co., Ludgate-hill, London, or Messrs. 
Spon, Bucklersbury, London, will supplu you with a list of such books on applica- 
tion, 

IGNORAMUS.—Engines are called direct-acting when the beam is suppressed, the 
piston rod being coupled direct to the crank pin by the connecting rod, Loco- 
motives are direct-acting engines; either high or low-pressure engines may be 
direct-acting. 

D. 8. D.—The projection of the balancing portion of the rudder does not affect 
the steering of the ship, because the rudder, regarded as a whole, constitutes a 
deflecting plane, carrying the stern of the hull over bodily, and tending to cause 
the ship to rotate on an imaginary axis somewhere in the length of the keel. 

A SUBSCRIBER. ~ (Scarboro’).— Your target is exceedingly ingenious, but its great 
weight and excessive cost would render it inapplicable to naval purposes. 
Although it is possible that none but the very heaviest ordnance could penetrate 
it, it is deficient in the qualities required to resist racking strains; in other 
words, it would quickly be smashed up piece-meal 

M. E. M —The steam ports you show in your sketch are too large. Make them 
ljin. wide by 14in. long ; the bars \jin. wide, the waste port 3hin. wide. The 

proper length for the valve inside will then be Gin.; its extreme length will 
depend on’ the point of cut-off - We recommend a fin. lap, which will make the 
valve \04in long; the stroke of the valve will then be thin. These dimensions 
are the best. that we can suggest, going upon the very insufficient data with which 
you have supplied us, but they should give very fair results. It is a great 
mistake to make steam ports too large when the pressure is very high You have 
forgotten to give the thickness of your boiler plates; but, assuming it to be 
7-\Gths, we cannot recommend you to load the safety valve to more than 85 Ib, 
per inch, 








HYDRAULIC BRICK PRESSES. 
(To the Editor of The Engineer.) 

StR,—Could you kindly inform me the names and addresses of manufacturers 
of hydraulic brick presses ? M. F. 

Gth February, 1866, 

WATER-PRESSURE ENGINES. 
(To the Editor of The Engineer.)- 

StR,—Will you kindly send me the name and address of some water-pressure 
engine manufacturer—I mean of the kind where water is used instead of steam ? 
5th February, 1866, W. 2. 
OXYHYDROGEN MICROSCOPES, 

(To the Editor of The Engineer.) 

Sm,-— Can you kindly furnish me with the name of any work containing 
detailed information on the principle, construction, and use of the oxyhydrogen 
microscope ? Also, is it true, as stated to me by a good practical authority, that 
the mixed gases will explode through any length of fine wires or gauze when 
no pressure is applied, and that blow-pipes made on this principle are safe 
simply because of the pressure forcing on the gas? K. K. K 

February 8th, 1866. 








HEATING RODS. 
(To the Editor of The Engineer.) 

Str,—Could you inform me, through your valuable journal, if it is practicable 
to heat smali rods, from one quarter to three-eighths square, which are required 
at a white but not welling heat, by a hot blast? Orcan any of your corre- 
spondents suggest other means different from an ordinary fire, as the rod must 
be kept quite clean, and raised to an uniform temperature ? It is the ends only 
of the rods want heating. The rods will be worked alternately, whether two 
or more, as in the making of forged nails or rivets. HEATING, 

February 6th, 1866, ae oe 

HARD METAL, 
(To the Editor of the Engineer) 

Sir,—Can you give me any information, or direct me where to get informa- 
tion, respecting a metal, or combination of metals, for the manufacture of which 
there is a patent, that will cut the hardest steel and is used for saw sharpening by 
machinery, and I am tokl is taking the place of files in general? At the 
mills I saw it at work it cut a hard file in two with as great ease as if it were 
lead. Any information appearing in the correspondence of your valua)le paper 
will oblige. Go. K. ¥. 
[Js our correspondent quite certain that what he took for metal was nut the com- 

position of emery and glue regularly used in saw sharpening ?—ED, E 

MEETING FOR THE WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 13th, at 8 p.m. 
“Onthe Principles to be observed in the Designing and Laying-out of Terminal 
and other Railway Stations, Repairing Shops, Engine Sheds, &., with reference 
to the Traffic and the Rolling Swock,” by William Humber, Assoc. Inst, C.E. 
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CAPTAIN COLES AND THE ADMIRALTY. 


A FORTNIGHT ago we drew attention to the dismissal of 
Captain Coles from his employment upon turret ships, and 
we ventured at the same time to express a doubt tnat the 
ground of his discharge by the Admiralty could be the 
publication of a letter im a daily journal. Further inquiry 
enables us to place before our readers an accurate statement 
of the facts. 

At the outset we are glad to find that the mere writing 
of a letter to the Standard of the 10th ult. was not the 
cause of Captain Coles’ dismissal ; on the contrary, the 
Admiralty permitted that gentleman throughout the 
period of his employment to write freely to the journals 
in advocacy of his invention ; but it is in the substance of 
that letter that the ground for his dismissal lies. Some of 
our readers may probably remember that a week or two 
before the appearance of his letter in the Standard 
Captain Coles addressed a communication to the 7'imes, in 
which he drew a comparison between the Scorpion and 
Wyvern and the Minotaur, claiming for each of the turret 
vessels a superiority over the last-named ship; and it 














must certainly be admitted as a proof of the forbearance of 
the Admiralty that no serious notice was taken of that 
letter, inasmuch as it is well known that in speed, defensive 
strength, seaworthiness, and power of carrying a large 
number of heavy guns, , sn really is not, and 
cannot be, any sort of comparison between the Minotaur 
and the vessels set up in rivalry with her. It is 
obviously an exaggeration of the one specific feature of 
a turret ship, that of turning her guns round through 
large arcs of circles, to claim for it pre-eminent power in 
disregard of all other elements, such as: the strength of a 
ship’s side, the thickness of her armour and backing, 
the height of her guns above the water, her speed, and 
her seaworthiness, &c. As far as we can see, the only 
conceivable justification of the claim set up by Captain 
Coles is to be found in the facts that the Scorpion had 
actually carried her 12-ton guns in a sea way, and that 
the Minotaur had not at the time been to sea with them, 
for even now she lias but a few 12-ton guns on board: for 
trial, and is not yet armed with them at many of her ports. 
But these circumstances are, so to speak, mere momentary 
accidents of the question, and have little or no bearing 
whatever on the permanent power and value of the ships 
which Captain Coles selected for his comparison. And it 
must, moreover, be borne in mind that, however well it 
may suit Captain Coles to express a doubt as to the 
practicability of working heavy guns at sea, excepting in 
combination with enormously heavy turrets, it cannot fora 
moment be admitted by engineers that it is beyond the 
power of their skill and means successfully to accom- 
plish that object. Even though every plan now on trial 
for working guns on board the Minotaur were to fail, 
such failure would in no degree cast a doubt upon 
our power of accomplishing the object if the Admi- 
ralty had the courage to set aside the undue preten- 
tions which naval and military officers generally contrive 
to set up in such matters, and would place the subject, as 
it ought to be placed, in the hands of mechanical men, As 
engineers we hold that it is perfectly within the power of 
mechanism to work 12-ton or even 20-ton guns satisfac- 
torily on board ship, whether they are in a turret or not. 
No notice having been taken by the —— as far 
as we can learn, of Captain Coles’ letter to the 7%mes, he 
penned a second letter, which the editor of that journal 
refused to insert, but which, nevertheless, subsequently 
ap d in the Standard of the 10th ult., and it is the 
substance of this letter of which the Admiralty has com- 
plained, on the ground that it represented in the most 
unfair and injurious manner, the character and powers of 
her Majesty’s yo. and that it assailed the integrity of 
the Admiralty and its officers, and especially of the Con- 
troller and Chief Constructor of the Navy. Passing by 
the precise nature of all the misrepresentations which Cap- 
tain Coles is said to have made, there is one highly-impor- 
tant branch of the subject upon which we have been able 
to bring his statements to the test, namely, that of the 
speed of the ships which he tabulates ; and here we regret 
to have to say that we find him indefensibly in the wrong. 
Although the Admiralty does not, as a rule, publish the 
speeds of her we ships, they are, nevertheless, 
printed in full detail, and these printed tables are 
usually accessible. Now, one of two things, cither these 
tables were open to Captain Coles, or they were not; 
if they were—and we have reason to believe they were 
the displeasure which has fallen upon him is light com- 
pared with what might have been expected ; and if they 
were not, he certainly renders himself open to censure for 
publishing statements of the accuracy of which he could 
not have Rad sufficient assurance, and upon a subject, too, 
of the utmost importance to the nation. As examples of 
his extremely inaccurate representations in this respect, 
we may mention that he gives 11 knots as the speeds of 
both the Hector and the Valiant,. although the former 
vessel steamed at 12°36 knots when loaded for sea, and the 
latter 12°64 knots on the only trial ever made of her 
engines. The Prince Consort actually steamed at 12% 
knots when fully equipped for sea, Captain Coles alleges 
that her speed is only 10°8 knots. The Royal Oak, _ 
similar circumstances, steamed 124 knots, but» he puts her 
down at 104. In like manner he strikes off more than 
half a knot from the Defence’s speed; more than a knot 
off the Resistance’s; nearly a knot off that of the Research; 
and more than half a knot off the speed of the Enterprise. 
The readers of THe ENGINEER, who know how to estimate 
the importance of high speed in our ships of war, and 
know, too, how much power is required to secure an extra 
knot or two of speed, especially at the higher of the above 
rates, will be able fully to appreciate the character of 
Captain Coles’ return in this matter. But the speed of 
the turret ships is treated by Captain Coles in a very 
different fashion. Here he accepts the statements of the 
builders and engineers themselves as the results of their 
trial trips, which are, as we are all aware, not usually quite 
so rigidly carried out as those of her Majesty’s ships, It 
certainly appears to us that when an officer deliberately 
publishes to the world statements so erroneous as these 
are shown to be, and bases upon those statements 
the gravest possible charges against responsible officers of 
the Crown, it would not be reasonable on our part to 
expect the Government to pass them over in sifence—to 
do so would be unjust to the public as well as to themselves. 
Undoubtedly the effect of Captain Coles’ dismissal will 
be to throw upon the Chief Constructor the primary re- 
sponsibility of the sea-going turret ships now building at 
Chatham. Now, Mr. Reed is assiduously represented to 
be opposed to the building of such ships, and therefore not 
a suitable person to build them. It is but just to Mr. 
Reed to say that this view of the case is not, really, a 
correct one. In the paper read by him at the Institution 
of Naval Architects,* he distinctly said of turret ships— 
“T have no prejudices against those vessels; I was one of 
“ the first, if not the very first person, to ask through the 
“ press that a thorough and impartial investigation of the 
“cupola system should be entered upon; I have conversed 
“ with Captain Coles scores of times upon the subject; I have 


* Transactions of the Inst. Naval Arch., Vol. iv., page 31. 














“ been 
“ Admiralty in the way of designing such ships; and I 
“have seen cupola ships building in private dodkgnata. I 
“am still most anxious to ascertain their best capabilities.” 
He then pointed out that the great difficulty in adopting 

the system consisted in the extreme malhaa the _ 
number of cupolas and guns which could be carried in shi 
even of large size, if made sea-going. He asserted that the 
ship which Captain Coles then proposed could only carry 
one-half of the number of guns and turrets proposed by 
him, and _ that assertion bs Mr.. Reed’s was practically 
admitted to be true by Captain Coles on the following day; 
moreover he has himself since proposed a’ship of about 2,400 
tons to carry a single turret only. Mr. Reed concluded his 
paper at the Institution by saying, “If Captain Coles will 
“only help us out of these difficulties I shall be delighted, 
“for I am most anxious, and so are the Admiralty, doubt- 
“less, to see his inventions developed as fully, as speedily, 
“and as successfully as possible.” “It is undoubtedly the 
case that Mr. Reed regards the broadside with greater 
favour than the turret system, and it would also un- 
doubtedly have been fortunate could Captain Coles have 
co-operated with him in the completion of,the turret ships, 
but we are bound to say that we can find on the part 
of the Chief Constructor nothing like prejudiced hos- 
tility towards the turret system; on the contrary, if 
looking difficulties in the face be, as is commonly 
supposed, an essential preliminary to their overthrow, 
he must be acknowledged to have entitled himself 
to more of our confidence in undertaking a turret ship 
than we could possibly concede to a blind and unreasoning 
advocate of the system, unrestrained by the many weighty 
professional considerations which must check and regulate 
the action of the thoughtful engineer and shipbuilder. 


cognisant of most that has been done at the 


PORTABLE STEAM RIVETTING MACHINES. 

Mr. Jonny Bovurve claims to have constructed the first 
rivetting machine from an old punching press in 1834, and 
it is generally admitted that Mr. Fairbairn first produced 
a really useful steam rivetting machine shortly afterwards. 
Thirty years have, thus elapsed since the invention was. 
fairly reduced to practice, a space of time great enough to 
permit the introduction of great improvements on the 
original designs. Nevertheless, the steam, rivetter has 
been limited in its application hitherto from several causes. 
Even in its most portable form it is heavy, costly, un- 
wieldy, and therefore capable of performing only straight- 
forward work. The pls one working machines seldom > and 
up more than eight rivets per minute, three at a time, and all 
things considered it is doubtful if any decided gain is to be 
derived from their use as compared with hand labour save 
in the very heaviest class of work. Manual labour hardly 
suffices to make a thoroughly good and tight job when the 
plates to be rivetted are more than sides dvanthe of an 
inch thick, and in ship and bridge building the machine 
has done excellent service under such conditions. For 
lighter plates it has been found hardly worth while to call 
in the aid of steam, and to cramped corners and confined 
situations the machine is not quite applicable. Engineers 
have long felt the want of a really portable nein 
one which will go through a man-hole and put the end 
into a boiler, or go under a ship and rivet up the gar- 
board strakes. Contrasting the weight of even a small 
machine,. and the space it occupies, with the relative 
amount of work it can accomplish as compared with the 
labour of two or three men, it is not difficult to per- 
ceive that something is not quite as it should be; that 
a reduction in bulk and weight should be practicable; 
and that no apparent reason exists why this reduc- 
tion should not be carried out without in the least 
detracting from the efficiency of the machine. Several 
attempts have accordingly been made in this direc- 
tion, from which we may possibly single out Mr. 
Naylor’s experiments as luke among the most re- 
markable. Several years since he expended a consider- 
able amount of money and energy in the attempt to pro- 
duce a steam rivetter which could be moved from place to 
place by one man ; which would constitute a tool, in fact, 
rather than a machine. He produced two classes of these 
machines. In the larger the rivets were held up by a 
little steam cylinder; in the smaller the holding up was 
effected by one man with a lever-dolly, much in the ordi- 
nary way. The entire affair was very ingenious, perhaps 
too much so; but it only partially answered its purpose 
from causes which have always stood in the way of every 
attempt to supersede manual labour. In the first place 
the men did not like the thing, stating, perhaps with some 
truth, that they could do better work without it; and in 
the second place, if the rivet did not come quite square 
through the plate, the hammer would not strike it in a 
line parallel with its axis, and it would therefore be 
deflected right or left, up or down, and the hole could not 
be oy pe filled nor the work made tight and sound. In 
order to obviate this defect, Mr. Naylor had one or two 
hammers made with a species of universal joint intended 
to permit the direction of the force of percussion always to 
coincide with the axis of the rivet; but the expedient 
introduced complications, and was not quite satisfactory in 
its operation after all. Another difficulty to be overcome 
by inventors lies in the great length of the machine if con- 
structed as a steam hammer, in which the piston is within 
the cylinder, and is connected to a striker head without by 
means of a piston-rod. Under these conditions the 
machine must of necessity have a total length equal to 
nearly twice the stroke plus the length of the piston, 
stuffing-box, and cylinder-lid, and the hammer head. 
Again, a snap or swage tool must generally be introduced 
between the striker and the rivet; so all these things 
added together bring up the dimensions of the machine to 
an inconvenient point, and seriously militate against any 
usefulness it may otherwise possess. 

At a recent meeting of the Institution of Mechanical 
Engineers, a paper was read by Mr. Andrew Wyllie, of 
Liverpool, on a new steam rivetter invented by Mr. Mac- 
Farlane Grey, which is apparently deserving of some 
attention ; and as the machine is really very ingenious, and 
has been actually used in practice with considerable success, 
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we fancy we cannot do better than indicate its peculiarities as 
shortly as may be. It consists, then, essentially of a steam 
oplindeesnd adolly, the former being placed under the control 
of the rivetter, while the latter is managed by theholder-up. 
When a rivet is being closed up, the two are connected 
so as to form, in a sense, one machine, but they admit of 
being detached and re-united with the utmost ease in a 
very few seconds. The piston-rod, cylinder cover, and 
stuffing-box are completely suppressed, and the active 
portion of the machine—the rivetter, in fact—is thus 
reduced to a comparatively moderate length, 2ft. 4in. or 
thereabouts ; the passive portion—the ay ew yet 
shorter. The cylinder is 14in. in internal diameter, and 
the piston consists of a piece of metal 11}in. long, of 
which length 54in. are drawn with a hollow taper from 
the full diameter of the piston to a flat point, if we may 
use the phrase, Zin. diameter. The body of the piston is 
4in. long, and being truly turned, it fits the cylinder suffi- 
ciently steam-tight for all practical purposes without 
packing. The extremity opposite to the part already 
described is tapered off to a species of blunt rounded end 
about 2in. long. It will thus be understood that the piston 
much resembles a very lon with a portion of its 
length truly cylindrical, and it is so placed within the 
cylinder that the smaller extremity is turned towards the 
rivet. No matter what the kind of work to be exe- 
cuted, a swage tool is employed, and this tool consists of 
a cylindrical piece of hard steel 53in. long. A portion 
of its length, say 2in., is turned up to a diameter of about 
2in. The remainder is fitted into the end of the cylinder 
and made steam-tight, or nearly so, by a ag of twine 
wound round it, and filling three small grooves, The portion 
of this swage within the cylinder is hollowed out to a depth of 
3tin., and into this hollow the attenuated end of the piston 
enters when the stroke is being given. The valve gear is 
very simple, but so peculiar that to describe it without 
the aid of drawings would occupy more space than we 
can spare. When at work, the swage is brought into con- 
tact with the rivet end, and the pointed piston, flying 
from the extreme end of the cylinder, strikes the bottom 
of the cavity in the swage instead of the rivet. The swage 
follows the rivet up oe | the closing, and the action 
is of course analagous to that of a hammer striking the 
rivet directly or through an ordinary swage. By this 
means the length of the machine is reduced, and the 
attendant can follow the condition of the rivet throughout 
the process with more certainty than would be possible if 
his sight were distracted by a rapidly-moving hammer 
head. The stroke of the piston is about 15in., its weight 
about 33lb. The pressure of steam hitherto used by Mr. 
Gray is 60lb. per inch, or approximately 1001b. for the 
whole area of the piston, 300 strokes are made per minute, 
and under these conditions excellent work has been done 
with lin, rivets, the largest on which the machine has been 
tried. 

Turning now to the dolly, we find that it consists of a 
spring-box made of a piece of 3in. boiler tube, on the front 
end of which there is an eye and locking catch, which 
take hold of a locking-bolt attached to two short studs 
screwed to the steam cylinder. This locking-bolt is 
of 2ths round steel, it is passed through a rivet 
hole in advance of the machine, and effectually secures 
together, and supports the weight of, cylinder and dolly 
while the rivet is being closed, yet permits so much 





freedom of motion, that the machine can be shifted a 
little to suit a deflected rivet. We regret that we cannot 


willing to go out with them, keep them in order, and do 
their work with them at the rate of -ls.‘per one hundred 
lin. rivets; or, including the cost of the holder up and two 
boys, 3s. per hundred—or rather less than one third of the 
price which this class of rivetting habitually costs. All 
things considered, there is little room to doubt that the 
time is not distant when a thoroughly useful steam rivet- 
ting tool will be placed at our disposal. Whether it will 
or will not be made by Mr. Gray, we are not prepared to 
say; but it is only fair to that gentleman to it that 
his machine displays much cage ag: ge it has evidently 
been cmveiaily ddbenahed from the crude idea on the 
system of trial and error, and that it apparently does much 
to overcome the most serious objections to which portable 
steam rivetters have hitherto been open. 


CENTRIFUGAL FANS. 


A FAN is a remarkably simple and convenient machine, 
but it is certain that the phenomena attending its action on 
the elastic fluid it propels are extremely complicated. At 
least there is no theory in general acceptance accounting for 
them. For instance, as the fan rotates there must be neces- 
sarily a partial vacuum in the rear of each blade into which 
the outside air rushes, causing more or less complicated 
currents and-eddies. To set up an acceptable theory an 
elaborate series of experiments would be necessary. As is 
usually the case with an undetermined mechanical ques- 
tion, » Ss are a great number of different modes of carry- 
ing out the intention of the ordinary centrifugal fan. 
Beyond empirical data, there is, however, a great lack of 
anything upon which could be based a sound comparison 
of the value of these varied shapes. A fan is such a 
universally employed apparatus, being used extensively 
for getting rid of the fine dust generated in grinding opera- 
tions, as well as in blowing smithy and foundry fires, that 
an improved and simple shape would meet with great com- 
mercial success, Any improvements of the kind ought to 
be sought for as results of an extensive series of trials 
with most of the forms in use; but we have not been able 
to meet with many published results of the kind. 

Some years ago a very great number of experiments 
were made by a member of the. Société Industrielle 
de Mulhouse, with the view of obtaining data for 
the best sizes and shapes of blowing fans. The fans 
tried were all with flat cases and flat blades. The blast 
they produced was measured by the pressure exerted 
ona kon of cardboard hung vertically at a short distance 
from the outlet of the air pipe. e pressure on this 
sheet of cardboard was estimated by a sliding weight, as 
it was carried by a vertical slip of wood fixed at the end 
of a graduated lever. By setting this weight the card- 
board could be kept in the determinate position. It is 
not probable that the results obtained by these means 
could be very accurate, but the experiments are not with- 
out their value. The indications of the graduated lever 
were also compared with those of a glass syphon filled 
with alcohol. A number of specially constructed fans 
were tried, made in such a manner that the form and 
number of the blades, their distances from the fan-case, 
the sizes of the suction and outlet openings, the speed, &c., 
could be easily varied. The numbers of the blades tried 
were 4,6, and 8. Some were made to reach to the spindle, 
others at some distance off. They were also tried bent in 
the direction of rotation, and in the contrary way ; and, 
again, ina semi-plane, semi-concave form, directed towards 


just now enter into the details of the construction of this ' and from the axis, while some blades were made entirely 


dolly. It must suffice to say, that by the aid of a powerful | 
spring it is held up to its work most effectually, and that | 
it really constitutes one of the best features of the entire | 
invention. 

It might be anticipated that the piston head, striking 


the bottom of the recess in the swage, hard steel on hard | 


concave. The cases were also tried at different centres 
eccentric to the centre of the blades. 

Amongst the conclusions arrived at by M. Dollfus is that 
the volumes of air blown in are as the squares of the 
speeds, which is not confirmed by recent more accurate 
trials by General Morin. Bearing if mind that the results 


steel, would soon be broken; but in practice we understand | obtained have in any case only reference to the common 
that the steam which is present prevents heating and loss of | fan, M. Dollfus advises that the edges of the blades should 


temper, and possibly operates to some extent as a cushion 
tending to soften the blow. In order, however, to promote 
the durability of these parts, both piston and swage are 
occasionally withdrawn, annealed, and then tempered in 
oil. One of the first machines made had its durability 
tested by setting it hammering away continuously at the 
rate of 300 blows per minute, only a small piece of hard 
steel being interposed between the swage and the dolly. 
The experiment was continued until the piston was broken 
off at a packing groove, after having given no fewer than 
400,000 blows. The grooves have since been left out we 
believe, and it is to be borne in mind that the strain due to 
striking a hot rivet is very much less than that to which 
the machine was exposed in this case. 

Mr. Gray’s machine possesses many excellent features, 
but it would be folly to assert that it in any way 
represents the best that can be done in this direction. 
It is unnecessarily long, and, as a result, its useful- 
ness is even now confined within all too narrow 
limits. It is evident that a very small increase in the 
diameter of the cylinder would compensate for a consider- 
able reduction in the length of the stroke, and we do not 
despair of seeing a portable rivetter yet produced, which 
can be worked within the narrow cells of a box girder, 
the flues of a boiler, or, in short, in any situation into 
which a man can find his way. This once accom- 
— a great good will have been attained, and it will 
vecome possible to turn out really first-rate work at a 
price and with a dispatch which have not hitherto been 
realised. As an example, we may state that Mr. Gray’s 
machine, when properly tended, is competent to put in 
1,000 rivets per day of ten hours in straightforward work— 
such as the sides of a tubular bridge—or at the average 
rate of one rivet in thirty-six seconds, We have his own 
word that on one occasion he put in fifteen rivets in 
three minutes thirty-five seconds, and, upon the whole, 
we see no reason whatever to doubt his accuracy. 
This is, of course, very much faster than the very 
quickest hand work, and as but the same numbers 
are employed, the increased speed is clear gain. Indeed, 





we understand that men who have had experience 
in working the rivetters in Liverpool ship yards are 


be set as close as possible to the sides of the case ; that the 
depth of the blades ought to be more than half the radius 
of the inlet opening; and their number should increase with 
the diameter of the inlet opening; and that this number 
should be greater when the casing of the fan is eccentric 
to the axis of rotation. Another point deduced from these 
experiments with blowing fans is that the inlet orifice 
ought to be elliptical and slightly eccentric, the centre of 
the orifice being placed above the radius which is parallel 
with the plane of the opening for the exit of the blast. Of 
greater value, though still incomplete, are some trials con. 
ducted by the well-known General Morin, in con- 
nection with a series of investigations into ventilation. 
“Without,” says he, “professing to study al) kinds of 
“fans, I have occupied myself with submitting some of 
“them to experiments which would allow me to estimate 
“and compare their effects, in order to ascertain directly 
“ whether those stated to afford superior useful effects really 
“deserve the superiority attributed to them.” He thus 
tried a small number of fans upon the two principal forms of 
radial blades set on a horizontal axis, aa of helical blades 
set on an axis enclosed in a cylinder communicating at one 
end with the exhaust, and at the other with the air pipe. 
The results are given at length in the volume for 1862 
of the Annales des Conservatoire des Arts et Métiers. 
The General’s experiments in screw fans have scarcely 
much practical interest for us, as those fans are, as a class, 
and more especially in the shapes he experimented with, 
never used in this country. The conclusions he arrived at 
with respect to them may, however, be stated to be that— 
1, Screw fans give much more advantageous results 
when they act as suction than when they act as 
blowing fans; 2, when the helices have a length about 
double their diameter, forming two semi-helices, the ratio 
of the volume of air sucked in to the volume engendered 
by the helix is 0°570; 3, the use of well-proportioned 
screw suction fans scarcely allows the utilisation of more 
than 0°084 of the motive power when the useful effect is 
measured by the half of the vis viva given to the air; 4, 
when screw fans are used for blowing, with an air-tube of 
a certain length (28 metres, for instance) and entirely open, 
they only furnish a volume of air equal to 0°337 of the 





volume engendered by their helix; 5, that in this case, the 
duty of Go sane, measured by the half of the vis 
viva given to the air, is only 0°0393 of the motive power. 

The trialsconducted with two fans upon Lloyd’sprinciple, 
and upon one of the ordinary form, are of greater prac- 
tical value. The suction fan had six blades, of plate, curved 
back, and of a trapezoidal form. They reached down to the 
central opening, being united by two rings concentric to the 
ee and bolted to a cen cast-iron disc keyed to it. 

e fan had thus the form of two frustrums of a cone, and 
it turned in acase of thesame shape. The blowing fan was 
of the somewhat different form used for blowing, the case 
in which it revolved not being el to the blades. 
The experiments on the suction fan of Lloyd were made 
by adapting to it an exhaust pipe 0m. ‘30 diameter, to 
which lengths of 6m. 00 and 26m. ‘00 were successively 
given. e observations of the speed were made by 
means of an anemometer, placed at three different dis- 
tances from the fan, at 4m. ‘50, at 17m ‘00, and 26m. ‘00, 
this last position being at the outlet agen § of the pipe. 
This anemometer consisted of a fly with wings, set 
on a delicate steel spindle, carried at each end by two 
bearings, and near its centre by a third intermediate one. 
The revolutions of the fly were counted by means of a train 
of endless screws and worm-wheels. On its axle was fixed 
an endless screw driving a first wheel with 100 teeth, the 
axle of which wheel bore a double pointer, placed before a 
dial divided into 100 parts. The revolutions of the fly up 
to 100 could thus be counted; and two similar endless 
screws and wheels enabled the turns of the fly to be 
measured up to 10,000, and even up to 500,000 revolu- 
tions. A number of revolutions corresponding to a velo- 
velocity of about 130ft. per second could therefore be mea- 
sured during ten minutes, and exchange wings of different 
diameters enabled the instrument to be more or less 
sensible to small velocities of air. 

The blowing fan upon Lloyd’s principle, constructed by 
MM. J. F. Cail and Co., was subjected to similar trials. The 
dimensions of the exhaust fan are somehow omitted, but 
the other is stated to have had an outside diameter of 
blades of Om. ‘770; the inside diameter of the casing 
being from 0m. ‘901 to 1m. ‘015, in consequence of the 
play round the blades, which varied from Om. ‘016 to 
Om. ‘160. The blowing pipe was the same as that used 
for the exhausting fan, and it successively had lengths of 
26m. ‘00 and of 6m. ‘00. The speeds were observed by 
means of an anemometer of the same kind. The first 
series of experiments, in which the number of revolutions 
of the fan varied from 171 to 463°6 per second, was 
executed by successively placing the anemometer at dis- 
tances of 5m. ‘50, 17m. ‘45, and 26m. ‘00 from the fan, in 
order to ascertain whether the eddying motion undergone 
by the air after escaping from the blades, was communi- 
cated to any distance, militating against taking observa- 
tions near the fan. Experiment showed that the number 
of revolutions of the anemometer were sensibly the same 
at the same speed of the fan. In the second series of 
experiments, in which the tube also had a diameter of 
26m. ‘00, the anenometer was placed at its end, and the 
number of revolutions varied from 434 to 985 in a second. 
In the third series, in which the air-pipe was only 6 metres 
long, the the anemometer was successively placed at 3m. ‘15, 
and at 6m. ‘00 from the fan. 

A blowing fan of the common kind, or with fiat square 
blades, was next tried. The casing was 0m. *750 in diameter 
inside, and the outside circumference of the blades was 
Om. ‘67 diameter, being 0m. ‘33 wide, and Om. ‘18 deep. It 
was not placed eccentrically to the casing. Similar trials 
were conducted with this one as with the two on Lloyd’s 
principle, and the screw fans. In some of these the orifice 
of the pipe was intentionally contracted. “The results ob- 
“ served in the three series of experiments with this common 
“ fan, and with which the orifice of the extremity of the pipe 
“gave areas of outflow less and less in size, show, similarly 
“to the first in which the tube was completely open—l, 
“ That for each orifice of opening the volumes of air blown 
“in are proportionate to the number of revolutions of the 
“fan; 2, that the volumes of air blown in are in each case 
“in proportion to the volumes engendered by the blades of 
“the fan. But at the same time it must be recognised that 
“these two relations rapidly decrease with the area of the 
“ orifice; so that the fan furnishes all the less air per revolu- 
“tion, and for a similar volume engendered by the blade 
“as the orifice of escape gets smaller.” 

Taking together all the results with the different fans, 
they are tabulated as follows :— 
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This shows that in all the cases examined the screw fans 
are inferior to fans with curved blades, for exhaustion as 
well as for blowing; and that, in the last case, the common 
fan is preferable to the screw fan, both with reference to 
its duty in volume and in useful effect—an opinion con- 
trary to that admitted, without experimental verification, 
by certain engineers. A further observation made is, that 
the value of curving back the blades is demonstrated 
“ principally for blowing and forcing in air.” A very 
obvious conclusion is, that fans are not “ advantageous 
“ apparatus as regards the utilisation of motive power, espe- 
“cially when it is simply necessary to set air in motion 
“ within tubes entirely open at their extremity, or offering a 
“ totality of orifices of the same section,” as when fans are 
used for ventilating purposes. 

Beyond these remarks, no attempt is made to explain 
the results, or to deduce a theory or even mere rules for 
guidance in fan construction. He observes that “one of 

the greatest objections to the ordinary fans is the sort of 
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“humming noise they produce; it is heard for some dis- 
“ tance, and its intensity increases with their speed,” and 
that this objection is obviated by the Lloyd fan. There 
can be no doubt that the greatest step e of late years 
in the construction of fans consists in forming them with 
a constant section throughout—a plan first adopted by the 
late Mr. Lloyd. The same idea was afterwards carri 
out in another way by Mr. Schiele. Lloyd’s and Schiele’s 
fans are now the most generally used of any, both in 
England and the Continent. 

In one of the numbers of that excellent German periodical, 
the Civilingenieur of Freiberg, we find an account of the 
performances of a 36-in. Lloyd fan. It was, however, 
somewhat otherwise than is usual, as the inlet open- 
ings for the air were made of a slightly trumpet sort of 
shape, so that the incoming current had to suffer rather 
less contraction. The cross section of the fan at the out- 
side periphery was 2°16 square feet, the two inlet openings 
12}in. diameter, or 1°72 square feet. The outlet was 12in. 
in diameter. Four 8-in. pipes were used to take the blast 
to two cupola furnaces, the tuyeres of which were 5}in. in 
diameter. With 1,800 revolutions wd minute it produced 
a blast with a pressure indicated by a 10-in. column of 
water, and a 7-in. column when the fan blew into the atmo- 
sphere. With closed tuyeres the pressure rose to 12in. 

It seems to us that an easy experiment at least partly 
explains the great value of giving all centrifugal pumps, 
whether for air or water, a constant section throughout. 
Many years ago, in 1824, the late Mr. Richard Roberts, as 
he once told us himself, discovered by accident that the 
phenomenon of suction took place in the motion of air and 
gases in exactly the same way as with liquids. He noticed 
that the air pipe of a foundry fan induced an exhaust ac- 
tion at right angles to its flow. A French engineer, to 
whom he showed the phenomenon, afterwards took occasion 
to make further experiments with it, but without men- 
tioning that Mr. Roberts was the first to notice the fact. 
If an opening of one or two inches be made in a reservoir 
containing air, and if a disc of wood or metal be placed 
close to it, the plate is not driven off, but oscillates to and 
from the surface from the opening in which the air is 
escaping. In order to take away the plate, some amount of 
force must be exerted. The evident explanation is that 
the air, as it spread itself out from the edges of the hole, and 
afterwards the outside circumference of the disc, must, with 
the same thickness, get less and less dense. Supposing that 
the surface of the disc be divided intoa number of concen- 
tric circles, their superficial area will be in proportion to the 
squares of the diameters, and hence at a double distance 
from the centre the tenuity of the air will have increased 
four times. There is thus a partial vacuum between the 
side of the reservoir and the disc, with the effects as 
described. Faraday has shown that this experiment can 
be carried out in a very easy way by blowing between 
the joints of the fingers from the back of the hand, which 
must be open. If a piece of paper be then brought against 
the palm, it is held there as long as the current of air is 
kept up, and falls when it ceases. It seems evident to us 
that an action somewhat similar to this must take place 
within the casing of an ordinary fan with square blades, 
and therefore with sections mcreasing towards the circum- 
ference. 

While this would somewhat explain the higher duty in 
volume of air per second of the Lloyd fan, the much more 
favourable results of this fan when used as a blower, 
compared with those obtained when it is employed for 
exhausting, remain to be accounted for. In both the 
blowing and exhausting fan, the blades were curved back. 
There can be little doubt that any fan could be improved 
by shaping the inlet openings for the air in such wise as 
to bring it gradually into the fan-case. When both sides 
are open, the opposing currents must meet in contrary 
directions, 


INSULATION OF SUBMARINE TELEGRAPH WIRES. 


A Frew simple theoretical facts, which have hitherto been 
insufficiently considered, but to which attention is now 
being directed, will probably, ere long—when properly 
understood and carefully worked into practice—change 
the whole aspect of the problem relating to telegraphic 
extension by means of long submarine lines. One of 
these facts, the importance of which it would be difficult 
to overrate, was for the first time elucidated and duly in- 
sisted upon, from a practical point of view, in our issue 
of the 19th ult. Another, of equal interest, will at a 
future period engage our attention; but for the present 
we have merely to refer to data which have already been 
given, and which, at least in certain of their bearings, 
require to be brought to the notice of manufacturers and 
men of commercial enterprise before the progress to which 
we may look forward can be reali 

In pointing out the great importance, electrical and 
pecuniary, of even a slight difference in that property of 
insulating bodies which is defined as resistance to inductive 
action, we accomplished one-half of a task which we have set 
ourselves, viz., that of showing, by evidence which we 
think will be satisfactory to those who study the subject, 
that the, in many cases, almost prohibitory expense of un- 
dertakings in submarine telegraphy, even under circum- 
stances of minimum risk, may, at no distant date, be to 
such an extent reduced, and the signalling capabilities of 
long submarine lines to such an extent increased, as to 
place such undertakings in the category of those which are 
commercially the most advantageous and remunerative. 
Following the indications of theory, we showed that a vast 
saving of unnecessary outlay might be effected by utilising one 
of the two most important electrical properties of materials 
adapted for the insulation of submarine wires—by obtain- 
ing the degree of resistance to inductive action necessary 
to secure a certain rate of speed in signalling, not, so to 
speak, by means of a multiplicity of thicknesses, decreas- 
ing in efficacy and increasing in weight as their distance 
from the wire augments, of the insulator first to hand ; 
but by rendering available for the purpose in view a ma- 
terial of higher specific inductive resistance, such as india- 
rubber or its compound with n,—even were the price 
per pound of this material double or more than double 





that of the former. At the same time we advanced 
what might fairly he considered as a challenge to ma- 
nufacturers to avail themselves of the specified theoretical 

unds in their hitherto fruitless competition with an 
insulator which, in spite of its high price and electrical 
shortcomings, has alone been used upon a large scale, 
with results, it should be stated, eminently satisfactory in 
some and especially so far as regards the inalter- 
ability of the material when submerged. 

This challenge, we observe, has been responded to by 
two manufacturers well known in connection with the 

uestion of insulation. In our issue of Jan 26th, Mr. 

. Hooper makes public certain facts which are of interest 
in relation to the present subject, but omits to mention 
others, such as the comparative figure for the inductive 
resistance of the specially treated caoutchouc, which are of 
at least equal import. From the statements made, no less 
than from the well-known results of the experimental 
trials at Kurrachee, it appears certain that Mr. Hooper has 
fully succeeded in obviating the tendency to decomposition 
which has hitherto ren the employment of caoutchouc, 
upon a large scale, an experiment involving an amount of 
risk sufficient perhaps, in spite of the electrical superiority 
of the mares iy to justify telegraphic engineers in persis- 
tently declining to recommend its — Mr. Hooper 
— of a reduction of expense equal, we apprehend, to 
about 23 per cent. of the present cost of a core similar to 
that of the Persian Gulf cable. This, we should imagine, 
is quite within what it is practicable to effect by means of 
Mr. Hooper’s system of insulation, considering only the 
probable difference between the inductive resistance of 
gutta-percha and that of the material used in this case. 

In another portion of our columns will be found the 
report of a meeting convened for the purpose, more parti- 
cularly, of considering the advantages to be derived from 
the adoption of Mr. Macintosh’s system of constructing 
deep-sea cables. The insulator employed by Mr. Macin- 
tosh is the compound of n and india-rubber pre- 
viously qivanelien the mechanical and electrical properties 
of which may here be briefly specified. Its main consti- 
tuent, paraffin, is obtained in | quantities and at a 
cheap rate, principally from the ucts of the distillation 
of boghead coal and from crude earth oil, and owes its 
name to its inalterability and indifference to the action of 
chemical reagents (parum afinis). Paraffin is one of the 
best known insulators, but in its pure state is, from its 
plasticity, unsuitable for the covering of submarine 
wires. In the proportion, however, of from 25 to 
75 per cent., it forms with caoutchouc a tough, 
elastic, and permanent compound, possessing the high 
insulating properties of the two separate constituents. 
On cursory examination this compound might easily be 
mistaken for a sample of pure caoutchouc. hen rolled 
into sheets, under great pressure, it exhibits the curious 
property of being highly elastic and resilient in one direc- 
tion, whilst at right angles to the latter it can scarcely be 
made to stretch to any very appreciable extent, and is 
possessed of considerable tensile strength. Like caout- 
chouc, it readily admits of vulcanization, and may thus be 
rendered indifferent to the effect of high temperatures. It 
appears to be inalterable in air or water, and is a perfect 
repellent or non-absorbent of this fluid. 

But a point of more special interest at the present mo- 
ment is that of the specific inductive resistance of the 
paraffin compound. As we perceive from an article, dated 
April 22nd, 1864, in our late contemporary the Zlectrician, 
this most important property of the material had not at 
that period n determined, though Mr. Macintosh’s 
patent for the compound dates from 1860; and in the 
article in question it is anticipated that “if the point of 
“ low inductive capacity be satisfactorily established, the 
“ very complete adaptation of the material for the purpose 
“ in view constitutes an important step in the progress of 
“ submarine insulation.” More aeealia , experiments per- 
formed with due care, but insufficient, perhaps, in extent 
to establish conclusively so important a datum—since, we 
believe, but one or two samples were tested—have given 
for the specific inductive resistance of paraffin the figure 
1‘91, that of gutta-percha being taken as unity. 

We will conclude these observations by simply giving 
an illustration of the meaning of these figures, In a 
printed statement put forward at the meeting above 
referred to, the weight of gutta-percha necessary to re- 
place 4001b. per naut. of paraffin compound, in the case 
of a conductor of the diameter and Jength of that of the 
late Atlantic cable, is given as 2,0001b. per naut., that is 
to say, it is meant that these weights per naut. would 
allow of the same rate of speed in signalling. To many, 
perhaps, even after what has been pointed out, this state- 
ment will appear sufficiently startling, but it is really far 
within the truth. The relative weights given are in- 
accurate, but not on the side of exaggeration. We had 
reason to state that many of the workers in the new 
sphere of electro-telegraphy do not in many cases realise 
the full importance, either in a theoretical or a commer- 
cial sense, of what they themselves may have effected. 
It may readily be calculated, by means of any of the 
known verified formule for signalling capacity, that, if 
the specific inductive resistances of gutta-percha and of 
the paraffin compound be in the ratio of 1 to 1°91, the 
ratio of equivalent weights of the. materials under the 
conditions specified above is about 4,436lb. for gutta- 
percha, to 4001b. for the paraflin compound: We may 
safely leave these figures to the consideration of our 
practical telegraphic readers, to some of whom they may 
possibly be worth many columns of scientific disquisition. 


NOTES ON PRIVATE BILLS. 


For several days after the new Parliament met, on Thursday 
of last week, there was little done beside swearing, by either 
Lords or Commons. We should be sorry to insinuate that either 
the right honourable or honourable members of the two Houses 
swore “hard” or profusely, but, in accordance with the require- 
ments of “the Constitution,” and in support of the same, they 
did swear, we might almost say in volleys, from Thursday till 
Monday inclusive, and have kept up a sort of file-firing of oaths 
since. We should note the exceptions, Mr. John Bright and 





Mr. bor weap ge egy yy My ee ype according to bg 
principles practice of “ ple called Quakers.” ° 
advert to the matter of swearing ha pong Lo pee that the 
time has now come for introducing “THE ” and adminis- 
tering the oath to witnesses who give evidence on private bills. 
There is no oath administered in Examiners’ Courts, and we 
feel confident that no one who has heard the evidence given 
before the examiuers and who has also heard the sworn witnesses 
before the referees and the committee (often the same witnesses 
giving evidence sometimes on the same matters), can be conscious 
of a tittle of difference in the quality, as regards credibility, of 
the evidence on oath, and without it. Whatever the effect of 
the oath may be in its administration to the members of the 
two Houses, we venture to think that in the private bill inquiries 
the custom would be “more honoured in the breach than the 
observance.” 

During the week—excepting Tuesday, a great day in the 
Houses, but no day in the examiner's courts—Messrs. Smith 
and Frere have been prosecuting their work vigorously, and as 
soon as the referees shall have been appointed by Mr. Speaker 
these gentlemen will find abundance of work ready to their 
hands. Of the total 633 petitions for private bille—the t 
number ever known—the examiners have had, up to yesterday, 
about 350 before them, the greater proportion of which were 
unopposed. A considerable number of bills have been dropped, 
to the satisfaction, doubtless, of the examiners, and certainly to 
the delight of the Civil Service gentlemen connected with the 
private bill office, who are quite jubilant over non-appearances. 
Of the petitions that have been before the examiners again, it 
should be mentioned that a number of the opposed petitions 
which will, of course, occupy most time, have been adjourned. 
Notwithstanding dropped petitions and adjoufnments it is certain 
that the referees will have 200 bills, or more, laid at their elbow 
to proceed with as soon as they are ready to commence work. 
In last session some of the most notable contests in the referee’s 
courts and the committee rooms were those in which North 
British schemes were concerned, and in which North Britons 
were the combatants. This year, we believe, our Scottish 
friends—although the preliminaries for a host of new schemes 
had been prepared—have “ ta’en anither thocht,” very creditable 
to their sagacity, and well worthy of imitation. The shareholders 
of the great Scottish companies, alarmed by the great schemes 
of which notice had been given, took the initiative and concocted 
a wonderfully persuasive discourse, which they duly delivered to 
their respective boards, on the text, “rest and be thankful.” 
The result of this sensible line of action on the part of the share- 
holders will probably be that the Caledonian and North British 
Companies will not appear this session as opponents, but that 
the new bills of each will, in so far as the other company is con- 
cerned, be allowed to pass by mutual consent. We notice that 
the Caledonian has dropped three of its schemes. Although a 
considerable portion of the petitions on the list will be disposed 
of without contest, there will be enough left to make this a most 
laborious session to all parties concerned—and, to promoters and 
opponents, a very costly one. 

The business of the session, as touching private bills, will be 
entered upon immediately. This evening, probably, a batch of 
bills will be read, or taken as read, a first time. The Committee 
on Standing Orders will at once enter upon their functions, and 
early next week, probably, the referees will enter upon their 
duties. The committees need scarcely be appointed for some 
weeks, as it is even more likely to be the case this session than 
it turned out to be last, that when they met they “had no work 
to do,” the referees not having pronounced upon the first bills 
sent in. This session it is not unlikely that a wider margin of 
time will be occupied by the referees, inasmuch as they may, 
if promoters and opponents agree, discharge the functions 
hitherto entrusted to the committee. Last session the referees’ 
attention was confined to the questions of engineering and esti- 
mates, but in this they may take evidence and report upon the 
bills in all respects, taking in the whole subject-matter 
involved. The committees are not, therefore, likely to have a 
chance of entering upon their delightful duties for some weeks 
to come. The referees will enter upon their work perfectly 
fresh, the Queen’s counsel and barristers in prime condition, 
and the contending parties eager for the fray. It may hence 
be expected that the first contests will be keen, stubborn, and 
protracted. 

Under the new standing orders, indeed, it is not at all im- 
probable that a considerable proportion of the bills will be dis- 
posed of without the intervention of the committees. Promoters 
and opponents will be glad to save the second fight, and the 
doubled expenses involved by trial, first in the referees’ court and 
then in the committee room. Even now they have to bring 
their crowds of witnesses before the examiner ; again a reinforced 
array before the referee, and yet again the same, or an equally 
numerous and expensive body of witnesses before the select 
committee, and all this irrespective of the requirements of the 
Lords, whose forms, as promoters and opponents know to their 
cost, also involve heavy expenses. It is all very well to lay down, 
as is done in the Standing Orders, that “no further evidence 
shall be taken by the committee upon any of the matters re- 
ported upon by the referees.” The fact is that evidence upon 
the same points, by the same persons, is constantly cropping up, 
after the examiner's inquiry, in the referee's courts and in the 
committee rooms, and the same opinions or allegations concern- 
ing a scheme are often reiterated to weariness. Salutary checks 
upon the spirit of reckless speculation are very desirable ; but 
it does seem a strange anomaly that a presumed murderer, on 
trial for his life, should have a preliminary examination and one 
trial, that he should have counsel gratis; but that a railway 
designed to serve the public, and that can only serve the pur- 
pose of its owners by doing so, should have to stand half a dozen 
trials, pay its own witnesses, and retain its own counsel—and all 
although it be only half a mile long. We have seen in the 
examiners’ and referees’ courts, and in the committee rooms, 
gentlemen exhibiting so much of patience, acuteness, sound 
judgment, and thorough impartiality, as to fit them eminently 
to preside over a single court of scrutiny and judgment upon 
private bills, aided, as they might he, by three or four incor- 
ruptible experts, and doubtless such may be found. As in 
criminal sentences there is an appeal to the Secretary of State, 
so in private bills there might be an ultimate reference to the 
House—the members of which are “all honourable men,” 
although many of them shareholders, and some directors, in 
different companies, which might possibly slightly bias their 
decision upon occasion. 

One of the toughest contests during the week before the 
examiners has been “No. 130—Great Western Railway—for 
deviations in lines between Merthyr Tydfil and Dowlais (further 
powers).” It may convey the idea that the examiners’ inquiry 
is something more than a formality to state that this case had 
seven memorials against it, the allegations in each of which had 
to be gone through seriatim. It was adjourned half a dozen 
times, and on one night, at nearly half- six, Mr. Frere, 
the examiner, was “left sitting.” Mr. Venables, of Messrs. 
Pritt and Co., Parliamentary agents, valiantly, and with a fair 
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degree of success, met the opponents one after another. He 
had the satisfaction at times of drawing his pencil across two or 
three closely written folios of allegations in a memorial at one 
swoop, and in a little while of endorsing it, “ None 

The contests in the examiners’ courts are very keen, and 
legal formalities and are constantly kept in view. This 
form of question may be asked, but that may not. A question 
was put the other day in what was considered an objectionable 
form; the opposing agent shouted, “No, no, don’t answer! 
with a degree of vehemence that first startled every one in the 
room, and then set them all laughing, in which salutary exercise 
the examiners very heartily joined. : : 

With the exception of certain opposed bills, notices are now 
posted for the whole list down to No. 633, “ Tyne, Wear, and 
‘Tees Railway.” A 

Mr. Smith, whose court is now in the D committee room, 
House of Lords, had before him yesterday twenty unopposed 
bills and three opposed. Mr. Frere, who still sits in No. 16, had 
also twenty unopposed bills upon the paper, two postponed 
unopposed petitions, and two postponed opposed petitions, in- 
cluding the Croydon direct, which has four memorials to meet 
containing very many allegatioas. From what we heard in the 
room, we are sure that some of the allegations will be reported 
as sustained. Mr. Smith yesterday pronounced against the 
Rhymney (new lines), as not having complied with Standing 
Orders. 

The House has now commenced to deal wholesale with the 
private bills in so far as the first formal steps are concerned. 
Yesterday's “ Votes and Proceedings” gave a list of ninety-nine 
bills in which the “ petition and bill” was “ordered to be 
brought in,” and of nineteen bills for which the petition was 
referred to the “Select Committee on Standing Orders.” 


FALL OF THE MANCHESTER RAILWAY STATION.—ENGINEER’S 
REPORT. 

Tr will be in the recollection of our readers that an appalling 
accident recently occurred at the joint station, which is being 
greatly enlarged, at London-road, Manchester, for the use of the 
London and North-Western, the Great Northern, and the Man- 
chester, Sheffield, and Lincolnshire Companies—a part of the 
scheme of extension including the widening and lengthening of 
the platforms, and the plan adopted for covering the station 
was by an iron roof in two spans, supported in the centre by a 
range of columns 27 feet in height from the level of the rails, 
the segmental arches of the roof having an additional height of 
above 35 feet. It is unnecessary to go further into details as to the 
plan of the structure ; it may suffice for the present to say that 
while a number of workmen were occupied on the premises, the 
portion of the roof erected—about 90 feet in length—suddenly, 
and without warning, fell in with a great crash, seriously injuring 
about thirty of the workmen, some of whom have since died. 
In inquiring into the cause of death, Mr. Herford, the coroner, 
suggested to the jury the propriety of calling upon some engi- 
neer of skill and experience to examine the ruins and report to 
the jury on the plan, the strength’and quality of the materials 
employed, and the causes, according to his judgment, of the 
accident. Mr. James Brunlees, C.E., of Westminster, was in- 
vited to accept this duty, and has accordingly made a thorough 
examination at Manchester of the plans and of what remains to 
be examined of the structure, and has applied various severe 
tests to samples of the iron employed, ascertaining exactly the 
tensile, bending, and other strains the several parts of the struc- 
ture were capable of bearing. The iron has proved of excellent 
quality. 

Mr. Brunlees delivered his report on Wednesday, at the 
adjourned inquest at Manchester. He states that the 
roof in course of erection is 656 feet long and 190 feet wide, 
in two spans of 95 feet each; the roof is supported upon 
three lines of longitudinal lattice girders, supported upon 
ranges of cast iron columns, and connected by cast iron struts. 
The ultimate cause of the accident he attributes to the fracture 
of tuese end castings. He says :—‘‘ Whatever may have been 
“the circumstances which immediately produced the failure of the 
“girder—one of the longitudinal lattice girders gave way—it is 
“ evident that the introduction of cast iron was the main defect 
“in its construction, and led to the accident.” Captain Tyler, the 
Government Railway Inspector, also delivered an elaborate and 
valuable report. The coroner having summed up, the jury 
returned the simple verdict, ‘ Accidental death.” 








INSTITUTION OF MECHANICAL ENGINEERS.—At the anniversary 
meeting of the members on the 25th ult., the following modifica- 
tion was made in the rules respecting the qualification and titles 
of members of the Institution:—‘‘ Instead of the age for the ad- 
mission of both graduates and members being the same, namely 21 
years, the age for the admission of graduates to three years 
earlier, or 18 years, and that for members to be three years later, 
or 24 years. Instead of the title of honorary members now ap- 

lied to subscribing peg members, the title of associates to 
te adopted; and the title of honorary members to be restricted to 
cases of free membership specially presented by the council.” 

THE GREAT WESTERN RAILWAY ComPpaNny.—Notwithstanding 
the positive assurances made that the extensive carriage works of 
this company would be transferred from Paddington to Oxford, 
circumstances have again arisen which leave room for much doubt 
and speculation upon the subject. It is true that the company 
and the Oxford corporation have entered into an agreement by 
which the former consent to the payment of £112 per annum in 
perpetuity for Cripley meadow (which at the present time is com- 
pletely submerged to the depth of 2ft.), but the corporation, as an 
inducement to the company to come to Oxford when they had so 
many rival towns to contend against, allowed it to be made a 
condition, and the company demanded it as a sine qud non, 
that a certain large plot of land should be gratuitously placed 
at their disposal to be excavated for the purpose of raising 
the level of the Cripley site; but the land in question is the pro- 
perty of the freemen (being a portion of Port meadow) and the 
corporation omitted to obtain the consent of the owners before 
entering into the negotiation, and the result is that so far the 
contract is invalid, the freemen repudiating the compact. Without 
the land in question Cripley is valueless tothecompany, for the cost 
of obtaining and conveying the ballast necessary for the elevation of 
the site from a distance would be so great that no company would 
for a moment think of embarking upon the undertaking. On 
Monday the Mayor, in compliance with a requisition, presided at 
a Common Hall of the freemen, when it was unanimously resolved 
to discountenance the contract, and there was a loud and general 
expression of feeling among those present against the introduction 
of the works, although by one of the resolutions it was agreed that 
the freeman (through their committee) are willing to negotiate in 
the usual way. No opposition will be raised by the freemen to 
the company’s bill now before Parliament. It appears that the 
company, seeing that at the worst they can invalidate their 
contract by an annual payment of £112, are seriously thinking of 
transferring their works to Swindon. Many contemplated build- 


ing investments, originated in anticipation of the certainty of the 
works being taken to Oxford, are suspended now that so much 
doubt exists upon the subject. The owners of house property, 
too, who raised the rents of small tenements exorbitantly, have 
lowered their charges now that they find the demand for accom- 
modation is likely to remain as heretofore,—Times, 








THE TELEGRAPH IN NEW SOUTH WALES. 


Mr. CRACKNELL’S on the condition and progress of the 
telegraph system of New South Wales for the years 1863 and 1864 
lies before us. Thereport—laid before both Houses of the colonial 
Parliament—bears date the 18th day of February, 1865. Why it is 
not to be had in England until it is twelve months old we shall 
not attempt to say. It contains some information possessing con- 
siderable general interest, the principal portion of which we 
extract. Mr. Cracknell has long and persistently advocated the 
connection of Australia with Europe via the Persian Gulf, and the 
scheme is only second in importance to that of an Atlantic cable. 
We commend Mr. Cracknell’s views on this subject, as expressed 
below, to the consideration of our readers. 

The report, we need hardly say, contains a great amount of matter 
possessing only a local interest. To this we need not refer further 
than to state that telegraphic communication is being extended to 
every town of any importance in the colony. At the date of the 
report there were in all 2,520 miles of line, and 3,047 of wire in 
operation, which on the completion of lines then in progress would 
be increased to 2,770 miles of line and 3,517 of wire. The 
receipts showed a fair profit notwithstanding that many branch 
lines did not yet produce an adequate return, and the effect of 
crop failures and disastrous floods had told rather heavily. The 
total number of messages sent in 1864 amounted to 130,500, and 
the receipts to £29,678, as against 124,638 messages, and £27,577 
in 1863. The total cost of construction up to 3lst December, 1863, 
was £118,940 12s. 2d., and the working expenses £20,449 3s. 9d., 
leaving a nett profit of 7} per cent., while the profits for 1864 only 
reached 6 per cent., from the causes already indicated; the total 
cost of construction being £132,025 18s. 3d., and the working 
expenses £22,085 1s. 7d. During 1864 there was a considerable 
diminution in the number and value of the Government messages 
transmitted, but an increase in private business. 

Among other extensions the Select Committee of the Legislative 
Council on Lighthouses, in 1863, recommended that lines of elec- 
tric telegraph should be extended to the several lighthouses along 
the coast of the colony. With a view to the accomplishment of so 
desirable an object it will be necessary to carry the present lines to 
the nearest convenient townships, where popnemes telegraph 
stations, worked on the Morse system, should be established, and 
from which points the lighthouse lines might branch, for which 
latter Mr. Cracknell recommends that alphabetical instruments, 
for the sake of economy and easy manipulation, should be used. 
To connect the Gabo p> Hew light a line from Cooma to Eden, a 
distance of eighty miles, via Merrimbula and Panbula, would be 

oe oe estimated cost of which would be £3,750, thence to 
Gabo Island, about thirty-five miles, about £2,000. The Jervis 
Bay light could be connected by extending the present line from 
Kiama to Shoalhaven, with an alphabetical line from Shoalhaven 
to the light; the distance would be about forty miles, and the cost 
about £2,000. Port Stephens light could be reached from New- 
castle, at a cost of about £1,500. The above lines would possibly 
prove of the utmost value in cases of shipwreck or vessels in 
distress, and for the purpose of transmitting warning signals 
during severe gales or storms, and more particularly in the event 
of war, when immediate information could be transmitted through- 
out the colonies on the approach of an enemy’s vessels. 

As to the general condition of the lines, the report states that 
the southern lines have worked very satisfactorily since 1862; the 
main southern lines have been put in thorough repair. Consider- 
ing that they have been aay teste years in operation the repairs 
required have been trifling beyond the clearing of overgrown 
scrub. On the western line, between Penrith and Hartley, we are 
told strangely enough that ‘‘considerable damage has been done 
by the railway works;” with this exception the western lines have 
required nothing beyond the ordinary repairs. The northern line, 
since the alterations on the southern portion, has not been so 
troublesome, the interruptions between Sydney and Queensland 
having been less frequent. On the completion of the junction line 
between Mudgee and Murrurundi the public will seldom feel the 
inconvenience of delay, as there will not be more than 275 miles 
to the Queensland boundary, which will not be duplicated by a 
separate route. The several branch lines are in good working 
order, and have seldom required more than the line men have been 
able to manage in keeping them in repair, except the Grafton 
branch, which has been washed away by the Upper Clarence at 
Tabulam, necessitating the removal of the line to a less dangerous 
crossing-place. The lines in New South Wales during the summer 
months appear to be much more affected by lightning than those in 
the neighbouring colonies; and it frequently occurs that not only 
the lightning conductors but the relay coils are fused by the inten- 








sity of the atmospheric charges. To guard t this wholesale 
destruction Mr. Cracknell has arranged a simple and ingenious 
cutting-out switch, which pletely di ts the conductors 


and instruments from the line, leaving only the main batt¢ry in 
circuit. This plan has been found to work very satisfactorily, and 
has saved the destruction of many instruments, and the consequent 
delay of business at the several stations so visited. We append a 
sketch of the cutting-out switch, which might be found useful in 
this country under some circumstances, 











The report deprecates a proposal for reducing the tariff, Mr. 
Cracknell stating that ‘‘ in on ge to the population the lines 


in this colony contrast well with those in more populous countries ; 
and it is a self-evident fact, confirmed by experience, that it is 
impossible to force a telegraph business where the population is 
limited, and where their busi tra tions are not of an urgent 
nature. Reductions have been made in their tariff by a neighbour- 
ing colony, which resulted in considerable loss of revenue; and I 
feel assured it would prove suicidal to the best interests of the 
department if a similar step were at present adopted here ;” and in 
support of his views he appends a table, interesting enough to 








warrant its uction in our pages, though we will not under- 
take to vouch for more than its general accuracy. The table 
shows the number of telegrams transmitted by the following 
countries in proportion to their population, the number of stations, . 
and average number of messages each, 
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* Including foreign and continental messages. 


From this it will be seen that in New South Wales one message 
is sent by every three persons, whereas in England and France it 
is one to twelve and one to fifteen respectively. The average 
number of messages from each station in the colony is also greater 
than in either of the kingdoms above mentioned. 

The long talked-off direct line between South Australia and New 
South Wales has been fairly started; and the first section, 
between Gawler Town and Blanch Town, on the Murray, is under 
construction. From Blanch Town to the b lary it is intended 
to carry the line direct to Overland Corner, where it will cross the 
river; the high cliffs on one side being made available to give 
sufficient elevation to the wire soas not to interfere with the traffic 
on the river during floods. The length of line from Gawler Town 
to the boundary near the Salt Creek will be about 160 miles. 

Mr. Cracknell concludes his report with the following memo- 
randum on the Anglo-Australian telegraph scheme :—‘‘ Since my 
last report. on the Anglo-Australian Telegraph, in March, 1863, 
nothing of a definite character has been done towards the realisa- 
tion of this important object. The lines are gradually stretching 
down from the northward towards India, and appearances warrant 
the assumption that, with so many imperial interests urging on 
the undertaking, they will soon extended to Singapore, on 
their way to China and these countries respectively. Arrange- 
ments made by the Dutch Government leave no doubt that the 
continuation from Singapore to Batavia will be a matter of early 
accomplishment. From Java to this continent the extension of 
the line may be said to be the special business of those colonies 
which, by geographical position, are immediately interested in this 
great question. 

“‘With the view of connecting the Indo-Australian cable the 
Queensland lines are now steadily extending northward; and the 
Government, I have no doubt, will at once complete their system 
to the Gulf of Carpentaria—more particularly, should the South 
Australian Government agree to carry on the work from thence to 
their northern settlement at Adams Bay, Adelaide River, which 
would be of the greatest importance to the latter colony. The 
Queensland lines are now open as far north as Rockhampton, and 
are in progress of construction from thence to Port Denison, so 
that considerably less than 700 miles of line would place the head 
of the Gulf of Carpentaria in communication with the rest of 
Australia, leaving about 800 miles, which would cost, perhaps, 
£50,000, to be provided for by the South Australian Government, 
in which line they would have a double interest. The question, 
therefore, becomes reduced to that of the submarine cable from 
Adams Bay to Java; and as this point is one which involves no 
risk either as to the security of the cable or the remunerativeness 
of the outlay, I would strongly recommend that (even should the 
South Australian Government decline to form their land portion 
of the line to Adams Bay, and thus shut itself out from a parti- 
cipation in the extension) this colony should join with Queensland 
in assuming the whole interest in the construction of the line 
from the Albert River to its connection with the Dutch portion. 

‘*Even if formed by a company, it will be recollected that 
subsidy must be guaranteed, representing a certain return on the 
outlay for the line, while experience warrants the assertion that 
the undertaking would yield a magnificent return, which has 
hitherto been the case with all main trunk lines, so much so, that 
I have no doubt there would be little or no difficulty in obtaining 
contractors who would manufacture and lay the cable, and under- 
take the working, for a fixed annual subsidy, in the same manner as 
Messrs. Glass and Company are working and maintaining the Malta 
and Alexandria line. Should the proposition be entertained, that 
the three colonies most interested at once enter into preliminary 
arrangements for starting the project, it will be borne in mind 
that not only will a large profit accrue from the submarine por- 
tion, but that an increased business will also be necessarily thrown 
upon the existing lines, which business will prove an indirect 
source of revenue of no small magnitude, as the proposed line will 
form the sole telegraphic channel of communication between 
Australia and nearly the whole of the world. 

“The Persian Gulf cable has proved a success; and it is now 
time for active measures to be taken to secure to these colonies 
one of the greatest boons which mankind possess, which can be 
accomplished without serious risk or outlay ; as I am satisfied that 
a subsidy, after the first year, would not be required, and that the 
entire scheme would be self-supporting. 

‘*There is one other matter which should not be passed over, 
that is, the immense saving which would be effected in freights 
and insurance by manufacturing the cable in Australia. Instead 
of steam vessels being required, provided with tanks and other 
expensive fittings, for the bringing out and protection of so deli- 
cate a freight, the whole of the material could be shipped in its 
unmanufactured state at ordinary rates in England. Of course, in 
such case, experienced engineers and artisans would be required, 
who could be sent from Europe with the material. The difference 
in the expense saved by these means would be at least 20 per cent. 
on the entire contract. 

‘** It may be urged that steam vessels fitted up with water-tight 
tanks will be required, and must be brought out from England, to 
lay the cable : this is quite unnecessary, as there would not be the 
slightest difficulty in procuring suitable vessels for the purpose in 
this country at a far on expense; the time occupied in coming 
out and returning home being saved. The tanks, paying-out 
machinery, and all the necessary fittings, could also put on 
board in the colony at a very trifling additional cost. 

“T am still of opinion that the only satisfactory mode of 
initiating the preliminaries for carrying out this undertaking 
would, as previously recommended by me, be by a meeting of 
representatives from the several colonies interested, to take place 
in Sydney or some other convenient place to fully discuss the 
subject and bring up a joint report, recommending the best route 
and the most economical plan for the accomplishment of so 
desirable an object as the completion of an unbroken line of tele- 
graph between England and Australia.” 








A New Parutament House ror Berii.—At Berlin the 
Government are about to lay before the two Legislative Chambers 
the plans of a new Parliament House for their approbation, and to 
ask the Lower House for a pecuniary grant for the execution of 
the works. The intended site is the one hitherto occupied by the 
porcelain manufactory in the Leipziger-strasse. The front build- 
ings of that establishment are proposed to be left intact, but to 
undergo various alterations, and then to be used as parliamentary 
offices; whilst a new erection, containing a hall of assembly for 
each of the legislative bodies, is to be built in the garden behind, 
but connected by wings with the building fronting the street. The 
plans and estimates in question are only of a preliminary nature, 
and have been made by Government architects connected with the 
Ministry of Commerce and Public Works. If the proposal meets 
the approbation of the Legislature, experienced architects are to 
be sent to London and Paris to study the arrangements in those 





cities, and to prepare more elaborate designs and detailed estimates. 
—Builder. 
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By Mr. THomas ADAMS. 


THE slide valve, as at present almost universally used on the 
steam engine, was invented by William Murdock, of the Soho 
Works, at Smethwick, near Birmingham, somewhere about the 
year 17: It was first set to work without either lap or lead, but 
subsequently he added a sixteenth of an inch of lap, and, subse- 
quen — he added a sixteenth of lead, and in that state he 
left it, although engineers since that period have extended the 
proportions of lap and lead, yet the pri elements—lap, lead, 
and travel—remain as they left the arm my Watt’s companion. 
Notwithstanding the enormous amount of power required to work 
this valve and its appendages, engineers prefer it to any other 
known form because of the facilities which it afforded for a ready 
adinission of steam, any required amount of expansion and a liberal 
lead for exhaust, and because it requires no other gear to work it 
than a rod direct from the valve to the eccentric, thus avoiding com- 
plication of parts and ensuring simplicity and certainty of action. 

Probably on no portion of the steam engine has there been more 
time spent in the study, more money spent on patents and trials, 
or a B peso number of engineers e an attempt which has 
proved unsuccessful. In fact there is no engineer o’ any repute, 
past or present, who has not devoted some of his time in the endea- 
vour to remove the weight from the back of the valve; but so fickle 
and deceitful a piece of mechanism has it proved itself to be, that 
it has hitherto ied the united skill of until at length it was 
considered impossible to produce a frictionless slide valve. With 
such a long list of unsuccessful attempts to look at, it would seem 
enough to discourage and daunt the iron heart of the most 
determined perseverer, were he not stimulated by that hope of 
reward which must attend on the successful accomplishment of 
the principle, and only remaining improvement of worth connected 
with the anatomy of the steam engine. 

To the accomplishment of this task, then, the author set himself, 
now nearly four years ago, and he has laboured incessantly and 
without intermission, either himself, or some one under his direc- 
tions, in designing and making experiments during the whole of 
that period, and for nearly three years of that time it completety 
baffied him, setting all attempts at defiance, until at length com- 
pelled to leave the beaten path of engineers and seek a new field of 
discovery in the relation of surface to pressure -— but not until 
the discovery was made that neither the file, nor the scraper, nor 
pummice stone, nor the oil-stone will get up two surfaces of metal 
sufficiently fine, when moving against pressure, to shut out steam. 
The steam says, “‘ Iam master, and I will go between your surfaces, 
and I will not come out until you apply a force greater than the 
area of the surface in contact multiplied by the pressure.” This is 
the fundamental principle, the discovery of which immediately 
produced a frictionless slide valve, bearing on the face of it the 
impress of simplicity. The slide valve, then, with all its difficulties 
has at length succumbed and bent the knee in dutiful submission 
before the shrine of true and correct mechanical principles. 

All engineers are of one accord in ascribing the loss of a large 
amount of | poe of in working the slide valve, but there is a large 
diversity of opinion as to what that amount of power is, solely 
because there is no correct data from which they may calculate it 
as they do other sources of power. A paper on the slide valve, 
then, would be incomplete did it not bring within the range of its 
consideration two questions. First, what is the magnitude of the 
evil conplained of; and second, what is the remedy for that 
evil; and to set about such a task the first thing to be done is to 
ascertain the co-efficient of friction under the circumstances 
attending its practical application, and by that ascertained function 
to calculate the amount of work performed by the force expressed 
by the co-efficient of friction passing through space, and by the 
time in passing through that space, and upon the principle of work 
done, find the proportion which that power bears to the total 
mean power of the piston. 

The question is often asked, “‘ what is friction?” and the answer 
given, is invariably ‘‘ a certain amount of force proportional to the 
weight or imposed at right angles to the line of motion,” but which 
proportional force varies not only with a variation in the con- 
stitution of the substance, but also with a variation in the weight 
imposed ; and recent experiments show that it varies also with the 
temperature of the substance employed, increasing in proportion to 
an increase of temperature. As this roportional ie must of 
necessity depend in a great measure on Po geometrical form of the 
molecules of the substance, an investigation into the constitution 
of the molecular construction of metals from their ultimate atoms 
is required. 





The co-efficient of static friction cannot be reckoned upon the 
principle of work done, because it is only a force, and being a 
force, there must be a limiting angle to it, and that angle will be 
45 deg., no matter what the form of molecule ; for let us see 
Fig. 7. Let A B be a datum line, and EF a line at right angles. 
On O, as a centre, describe the circle A, F, B, E; bisect the arc 
AF inthe point n, then the angle A, D, 7, will be an angle of 
45 deg. Join O n and produce it to P. On P, with the radius O A, 
describe the circle X, Y, Z. The centre of molecule, N, will be at 
an angle of 45 deg. with the line AB. Set of P,p, equal to 
sine C and P, p', equal to cosine C. Let sine and cosine C be the 
two side of the parallel of pressures, join pn, p'n, and 
draw the dia; onal P n, and produce it to O; it passes through the 
centre of molecule M; it is therefore stable. Similarly on O, as a 
centre, construct the parallelogram of forces to resist those of 
molecule N and the diagonal O n produced, also passes through 
the centre P of N, and tangent C is equal and opposite to tangent D. 
The forces and resistances are equal and opposite, and balance 
each other. They must, therefore, be in a state of rest, because 
there is no force on either side capable of producing motion, and 
hence 45 deg. is the limiting angle of friction, and from this the 
co-efficient of friction must be calculated because the sine of this 
angle, and not radius, is unity. 











from 30 deg. to 5 deg., while the same side of the hexagonal form 
remains constant down to 10 deg., calculation gives a mean of 


3768 of the limiting angle of friction, and re 

r cent. in favour of the he form. And so steel and 

omogeneous metals, which e more of the hexagonal form 
than iron, are better suited for rails and wheel tires, either engines 
or carriages, and is, in point of tear and wear, practicably inde- 
structible. 

Fig. 10 shows three molecules, neither the hexagon northesphere, 
but partly both, which is no doubt the state in which metals 
exist under the atmospheric temperatures. The arrows show the 
direction of the motion of the molecules as their centres recede 
from each other, and the opposite when they approach each other, 
and any one will at once see the friction to be overcome by their 
rubbing along the flat side. This is molecular friction, and this 
force has to be overcome, whether the molecule be subjected to an 
increase of temperature on an increase in the polar forces, or by the 
force of tension on by compression. And the sum of these forces 
is equal to the entire energy of the universe. wy 

With this preliminary investigation into the nature of friction, 
we will proceed with the practice of the evil of which the paper 
complains, viz., ‘‘ What is the amount of power absorbed in working 
the slide valves and appendages of the steam engine?” For this 








of the molecule, and it, ‘at the same 
of the metals in contact are more easily 


crushed by excessive weight. A ter or less number of these 
molecules are set at liberty Sang stroke, and this 
the co-efficient of friction to be never twice alike, and 
so practical friction is a com of true friction and 
hing; there is abundance of evidence of this in the 
application of superheated steam by the excessive wear of the 
surfaces in contact, the excess of heat lessening the cohesive force 
of the molecule, the in in the co-efficient of friction, and the 
steam so dry as to banish not only the presence but the very idea 
of ——a until, if . sates <— Se steam, whether under 
sa on, pressure, or the su eating process, be 
high enough, ‘we should have the cohesive power of the molecules 
of metal utterly destroyed, and it would then exist in a liquid 
state. Extremes are always good for illustration. But there ts a 
temperature at which the co-efficient of friction and the cohesive 
force of the molecule will balance each other and become equal; 
and between this temperature and that of fluidity the co-efficient 
of friction would decrease, but the destruction of the molecules will 
incr which would record itself by an increase in tear and wear. 
This doubtless takes place in many cases of superheating. 
The nature of cast iron also is such that its composition can be 




















































































































TABLE No. 1. 
| LEFT-HAND SIDE. KIGHT-HAND SIDE, 
ene Ne Tg oe —sils.| ¢ 
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5| 52} 165 | 15] 12563]] 60] 165] 35] 346 || 55 | 165) 35 | 3176 | 73 1bt 35 
6! -95 [16% | 150} 2351-2]] 16] 165] 35 92 | 561 | 165| 35 | 323-4 || 65 ise | 38 
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it alae acl hee 620] 65] 18 | Int |} 13 | 165 | 6: a eee a 59 18 6 
10 fe (ate 564] 165] 8 688 || 16 | 16:5 | 23° 60-7 || 105 | 165 | 23 | 3908 55 8 | %g 
srl 2,762°6 ¥,945°7 i922" —S—OAS | «la | STO 
2'762°6 , ' > 
2,845°7 
1 4 | 
—— 1091 | © 1091 
| yaonie4 1 
76 = 1,891°14 Mean Negative Pressure, 
27,548°86 X “334 X 4% x 140 


= 27°476 H.P. X 2 = 54°952 H.P. = Friction of Valves, 





183 x 9§ X 160 = 29,440 ~— 1899 = 
, 
(9,752°296 X 15 x 55 X 140) 
33,000 
74°326 + 54°925 = 129°251 H.P. = 


227 x 109°1 X 560 _ 
35,000 = £20266 HLP. x 


840°532 -- (129°251) 





27,548 X “354 = 


711°281 < 100 


= 37°163 H.P. X 2 = 74326 H.P. = Friction of Eccentrics. 


Friction of Valves and Eccentrics. 
2 = 840°532 H.P. of both Cylinders, 


84°6 = per Cent. of Cylinders. 





TABLE 2, 





20°25 X 11°5 K 160 = 37,259°2 — 4503 = 33,000 
11,567 °64 X "15 X 5°5 X 220 
33,000 





32°756 X 304 = 


32,756°2 X “B4 x Fi3° x 220 


= 46551 H.P. X 2 = 93°102 H.P. = Friction of Valves, 


-= 63°652 H.P, X 2 = 127304 H.P. = Friction of Eccentyrics. 


93°102 + 127°304 = 220°406 H.P. = Friction of Valves and Eccentrics. 





227 * T0a5 880 _ 193-44 H.P. X 2 = 386-88 H.P. of both Cylinders. 
386°88 — 220°406 = ahh Rel a = 43 per Cent. for Cylinders, 


100 — 43 = 57 per Cent. for Friction of Valves and Eccentrics. 





TABLE 


126°388 X "260 X 3°333 X 56 


No. 3. 
= 185°7 H.P. X 2 = 371°4 H.P. = Friction of Valves, 





79 X 50 X 42 = 165,900 — 39°512 = 33,000 
32°861 X “15 X 17°54 X 56 
= 146 
33,000 vates 
371°4 + 293°630 = 665°030 H.P. = 
8,375°75 X 23°9 x 448 
4-25 ’ == ~#. 2 

104'25? X °7854 33,000 
5,410 — 665°030 = 
100 — 87°5 = 12°5 per Cent 





126°388 X_*260 = 





4,744°970 X 100 
5,410 


5 H.P. X 2 = 293°630 H.P. = Friction of Eccentrics. 


Friction of Valves and Eccentrics. 


= 2,704 H.P. X 2 = 5,410 H.P. of both Cylinders, 


= 87°5 per Cent. for Cylinders. 


. for Valves and Eccentrics. 





purpose the author had a cylinder face, valve box and valves made 
for the pu of experimenting upon a variety of forms of valves, 
a chain being attached to the valve spindle and passing over a 
pulley on which was hung a scale in which weights were placed, 
until motion of the valve was produced, the valve being at all 
times started from its middle position. The eee surface of the 
valve was one-half of the back, or 50 square inches, which gave, with 
60 lb. of steam, a pressure of 1201b. per square inch, the area of 
the valve being 100 square inches; the valve was then recessed in 

, _ the face, leaving only a ~~ | all 
* round it of three-eighths of an 


Y a ZA inch, equal to one-seventh the 
—_. 


y area of the back, which, with 
fy 
Ld 


60 Ib. of steam, was equal to 

4. 420 Ib. per square inch. e re- 
SSS sults are the mean of ten trials 
each, and care was taken that no 
lubricant of any kind was present-—neither matter nor moisture—in 
the steam, the trials being made only when good blue steam showed 
itself at the cocks, and the co-efficient of friction was taken at the 
point where motion n. With steam of ten pounds pressure, with 
a temperature of 240 deg., and a pressure per square inch of 20 lb., 
cast iron on cast iron gave a co-efficient o ; at the same tem- 
perature, and 70 1b. per square inch of ring surface, it gave a 
co-efficient of friction of 235. With 60]b. of steam and a tem- 
per ture of 381 deg. and a pressure of 1201b. per square inch it 
gave a co-efficient of friction of ‘269; at the same temperature and 
with a pressure of 420 lb. per square inch of surface it gave a co- 
—- of friction of 362. Py ~ brass upon cast iron the corre- 
spondi temperatures an ressures gave corresponding co- 
efficients of friction of “184, ‘210, ‘236, and ‘354, showing that as the 
temperatures rise the co-efficients approach nearer to each 
other. With the valve as in the first series, and with a V- 
piece cut out, to admit the steam into both admission ports, 
and a hole in back of valve to let the steam through into 













exhaust cavity, and all three cocks shut, the valve moved as 


varied to give a co-efficient of friction on dry hot surfaces ranging 
from ‘18 to ‘21, according to the closeness, &c., of the composition. 

No. 2 represents the valve of No. 47 engine, North London 
Railway, the dimensions of which are — diameter of cylinder, 17in. ; 
stroke, 24in. ; lap of valve, jin. ; lead, jin. ; travel, din. ; position 
of gear, fourth notch from mid-gear, there being five notches for 
fore and five for back gear from the central one; diameter of 
driving wheel, 5ft. Gin. ; number of revolutions, 140; pressure in 
boilers, 160 lb. per square inch. 





























The outer and inner edges of the valve, by their crossing the 
outer and inner edges of the ports and bars on the cylinder face, 
determine the distribution of the steam. 

If, then, we draw lines m, n, and from each of those edges and 
at right angles to the plane of the valve’s motion, and at any 
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convenient distance below and on the lines, let fall from the outer 
and inner edges of the valve while in its —a describe 
—- E, &c., -— to the torel of valve ivide these semi- 
circles into ten equal parts, each correspondi 
divisions on the indicator Le go D. Let the pressure on the 
back of the valve be represented as positive pressure, and that on 
the face and in the exhaust cavity as negative pressure. Measure 
the horizontal distances from each division to the edge of port or 
bar, and find what section of surface of valve is to 
meee er “ e; that section multiplied the of = 
an the corresponding pressure on " give the 
Petal negative pressure, which, taken for the ten divisions and 
their sums added together, and divided by ten to give their mean, 
and that sum subtracted from the total positive pressure, will 
leave the positive force available for friction, which, multiplied by 
the co-efficient of friction and by the feet passed through by the 
valve per minute, and divided by 33,000, give the horse-power 
required to move the valve. ’ ; 

e positive force of the valve multiplied by the co-efficient of 
friction will be equal to the direct pull or force on the eccentric, 
and this force, multiplied by the co-efficient of friction due toa 
cold lubricated surface and by the space passed through by the 
periphery of the eccentric in feet per minute, and divided by 
33,000, will give the horse power required to work the eccentric. 
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Let D be a diagram, divide it into ten equal parts in the 
usual way, and draw ordinates across the diagram, marking on 
those ordinates the respective pressures and back pressures, and 
in the ordinary way find the horse power of the cylinder, care 
being taken that the same mode of finding the horse power of the 
friction of valves and eccentrics be used, and that that mode will 
be the acknowledged and established rule amongst engineers. 

In table No. 1 on the preceding page the first column is the number 
corresponding tothe number on the diagram; the second columnis the 
sectional breadth of the valve in inches exposed to negative pressure, 
the third column is the length of the valve exposed to that pressure; 
and the fourth column is the pressure in pounds per square inch 
taken from the diagram; the fifth column is the second, third, and 
fourth, multiplied together, giving the total force in pounds tend- 
ing to press the valve from its face. The same operation being 
performed for the ten divisions and the totals added, and that sum 
divided by ten gives the mean negative pressure. This is for the 
outside or admission edge of valve and left-hand side, the same 
thing is done for the other three edges of the valve; their sums are 
added and their mean taken, which gives a total mean pressure of 
1,891°14 Ib. as negative pressure, and this pressure subtracted from 
the total pressure on back of valve leaves the force available for 
friction thus:—183 X 9% X 160 = 29°440 — 1°891° 14 = 27548°86 
available force. The column headed B gives the surface in square 
inches or the number of inches in the valve bearing on the cylinder 
face for its respective position, which, being added together, gives 
27 °548°86 

64°8 
from this number the co-efficient of friction of brass on cast iron 
is ‘354. The next column is the pressure on the diagram, and the 
last is the back pressures, which, on being added, the less is sub- 
tracted from the greater, and divided by 10, to give the mean 
pressure in the cylinder. Then the following is the calculation. 


188 x 9% X 160 = 29,440 — 1°899 = yx ore 
33,000 


= 27,476 H.P. X 2 for. two valves = 54°952 H.P. = friction of 
both valves. 
The eccentrics are 16in. diameter and 2{in. broad. The bearing 
of the eccentric strap is equal to 16 X 2} = 44 square inches of 
P P <3 27,548°86 X “3i- 
bearing surface; in this case it is equal to a 


a mean of 64°83, Then, - = 426 1b. per square inch; and 





= 221 ib. per square inch. 

As no experiments were made to determine the co-efficient of 
friction of the eccentric it is taken at a low number, 
‘15 being a cold lubricated surface. Then, 27,548°86 X ‘354 = 


« oor “1k hem y 
9, 752°200 “15 X 5° X 140 _ 37-463-H.P. x 2 = 74°926-H.P. 
33,000 

= friction of the eccentrics; and 74°326 + 54°925 = 129°251-H.P. 

1 227 X 109°1 X 560 

33,000 

= 420°266-H.P. of one cylinder, which X 2 = 840°552-H.P. of 
~ 129-951 = 711281. X 100'_ o4¢ 

1 1 840°532 84°6 
per cent., and 100 — 84°6 = 154 per cent. of the power of the 
engine required to work the valves and eccentrics. Thus we see 
that eccentrics of this diameter exert a greater brake force on 
the engine than does the friction of the valves by 20-horse power. 
But the eccentrics are the unavoidable appendages of the valve, 
and the loss by the one is the inevitable and certain loss by the 
other; the one is the handmaid to the other, and they are bound 
together by natural and insoluble ties, by which they cannot be 
parted. This is an example of an engine working in one notch 
from full gear. 

The next example will be an express engine on the Great 
Northern Railway, working in the first notch from mid gear, and 
running at a speed equal to fifty-five miles per hour. Diameter of 
cylinder, 17in.; stroke, 24in.; lap of valve, 1}in.; lead, jin. ; 
travel, 38in.; diameter of driving wheel, 7ft.; number of revo- 
lutions, 220; pressure in boiler, 160 1b. per square inch. The 
variation which the percentage cf the friction of the valve 
bears to the percentage of the cylinders’ power, which ranges 
between 10 per cent. and 55 per cent., according to the variation 
in the position of gear, may be composed as before ; for while the 
cylinder decreases in power, the friction of valve and appendages 
increases until, by a decrease on the one hand and an increase 
on the other, the valves and cecentrics absorb upwards of half 
the power of the cylinders. Let D be the diagram taken in the 
first notch from mid gear. 

Table No. 2 shows the dimensionsand numbers, exactly as described 
and explained in Table No. 1 for the North-London Railway engine, 
the pressure per square inch of valve being 4311b., the same co-efficient 
of friction is used as forthe other, and the followingisthecalculation. 
dimensions of valve 20°25 X 11°5 inches, then 20°25 X 11°5 X 160 = 

29.75. 0m 1°25 y « 
4°503 = 32°756°2 x Soe x 12 X 220 = 46°551-H.P. 
Oo, 
x 2 = 93°102-H.P. equal friction of valves, 32,756 X “354 = 
5O7°6 Wh Bor De 
11,6704 X15 X 5° X 220 ~ 63:652-H.P. X 2 = 127°304-1.P. 
63,000 
friction of eccentries, and 93°102 + 127304 = 220°406-H.P. friction 
OO7 239 i 
of valves and eccentrics, and ~~! ad 33 X 880 _ 193°44-H.P. x 2 


= 38698-H.P. of both cylinders, and 386°88 — 220°406 = 
166°474 x 100 
386°88 
cent. equal friction of valves and eccentrics. 
Thus it will be seen that the frictions of the valves and eccentric 
when working in this positicn is equal to more than half the 





equal to the friction of valves and eccentrics ; anc 






both cylinders; and 8407532 


37 ‘259 °2 - 





= 43 per cent. for cylinders; 100 — 43 = 57 per 


| 227 x 54°9 X 880 _ 
(27,548°86 X “354 X + X 140) | — - 





| 


potar <6 Renae, eal Go wate of einen & o semen 
‘or the one case as for the other. What is correct for the finding 
of the power of the cylinder is also correct for the finding of the 
friction of the valves and eccentrics, since the same rule is applied 
to both. And the variation in the percentage of power required 
to work the valves and appendages ranges according to the position 
of gear by the link motion from about 12 per cent, in full gear to 
56 per cent. in the first notch from mid-gear, when running at a 
igh speed, producing considerable back pressure. 

e will now examine into the proportions of piston rod and 
valve spindles, and see how these calculations oe with actual 
practice, and take as an example the North London Railway 
engine, diameter of piston rod 2jin., sectional area six square 


inches, greatest force on piston rod 36,320 Ib.; then om = 


6,053 1b. per square inch of section. Diameter of valve spindle 
lgin., sectional area in square inches 2°07; mean force on valve 


spindle from Table No. 1, 9,552, then we have a 4,614 Ib. 
er square inch of section, which shows the calculation to 
avour the relative strength of the valve spindle; yet we seldom 
hear of a piston reaking, though we are continually hear- 
ing of valve spindles breaking. About two months ago two 
of those very valve spindles (which have just been calculated) 
broke and doubled up as if they were no stronger than a willow. 
And only last week another of those very spindles broke in about 
the middle of its length. 

When the author took the dimensions of the Great Northern 
Railway express engine it was in the shed getting a new buckle. 
And the sectional area of this buckle only receives one-half of the 
force because, the valve spindle being in the centre of buckle, the 
force is equally divided between the two sides of the buckle. 

Now the section is 2in. deep by jin. thick equal to 1} 
square inches, and the mean force, by Table No. 2, on the 
valve spindle is eet = 3,841 lb. per square inch, while we 
know that the breaking weight of iron (for these things are made 
of the best material) of that section is 56,000 1b. per square inch, 
upwards of fourteen times the calculated force. What, then, broke 
it? 


The greatest pressure which comes upon the valve is at No. 2 
position in Table No. 2, when the bearing surface is 66 square 
inches, equal to 496 1b. per square inch, and this with the metals at 
a temperature of 370 deg. These two forces—temperature and 
pressure—-combined together for the purpose of uniting the 
molecules of the valve and cylinder faces together, and nothing 
short of it will break the spindles, use we see that the total 
force on the valve, multiplied by the co-efficient of friction, does 
not amount to one-fourteenth of the breaking weight of the 
spindles. Mr. Mathews, of the firm of John Penn and Son, says 
that this is the true measure of friction when the spindle comes in 
two. 

Other cases than this have been calculated by the author, who is 
of opinion that 5001b. pressure per square inch of bearing surface, 
with the corresponding temperature of saturation of 160 Ib. of 
steam, is haan the limits of safety, and is entering on the con- 
fines of molecular union of the metals. 

And next of the back pressure and compression. The sum of the 
pressures of the Great Northern express engine, from Table No. 2, 
is 549, and of the back pressure and compression 228°4. 

_ 9984 = 320 X 100 
548 
= 41°6 per cent., which is the proportion of back pressure to total 
aug OT ROCKED cee wen eee? x 
And 33,000 138-H.P. X 2 276-H.P. = 
back pressure, which, added to friction of valves and eccentrics = 
496-H.P. 

Now the total force of the steam on the propelling side of the 

piston is— 


Now 549 - = 58°4 per cent., 100 — 58-4 


pressure. 


— = 301-H.P. X 2 = 722-H.P. for both cylinders. 
226 X 100 _ 
772 — 
the steam used for commercial purposes. 
(To be continued.) 


~ 33,000 _ 


And 772 — 496 = 31°3 per cent. of the power of 
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3378. AKTHUR KNOWLES, JAMES KNOW and JOSHUA BARRACLOUGH, 
Liirstal, near Leeds, Yorkshire, ** Improvements in means or apparatus for 
extracting wool from cotton and other vegetable substances contained in 
mixed fabrics.”—30th December, 1865. 

35. WILLIAM CLARK, Chancery-lane, London, “ Improvements in preparing 
and treating wood and wood pulp for the manufacture of paper.”—A com- | 
munication from Jean Baptiste Neyret, Zepherin Gaspard Alexandre, | 
Nathan Petrone Orioli, and Amable Alfred Fredet, Boulevard St. Martin, | 
Paris.—4th January , 1866. 

46. HORATIO AMES, Morley’s Hotel, Charing Cross, London, “ Improvements in 
ordnance.” 

48. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, “* Improvements in 
locks.”—A communication from Frederic Rudolph Vollschwitz, John James 
Schlaepfer, and Charles Frederic Kauchfuss, New York, U.S.—6th January, 
1866. | 

54. THOMAS WELCOME Roys, Castle-street, Liverpool, “ Improvements | 
applicable to the hoisting or lifting tackle for recovering sunken whales or 
other submerged bodies.” 

58. HERBERT NEWTON PENRICE, Witton House, near Norwich, “ Improve- 
ments in machinery employed in forming tunnels and galleries in rocks.”— 
8th January, 1866 

66. JAMES SKINNER, Glasgow, Lanarkshire N.B., “An improved mode of 
preparing albumenised paper and the process connected therewith.”—9th 
January, 1866. 

90. HENRY DEAN, Wood End, near Fareham, Southampton, ** Improvements 
in ‘ plotting’ and ‘computing’ scales for the use of surveyors and engineers.” 

91. PERCIVAL ASHTON LATCHELOR, Upper Berkeley-street, Portman-square, 
London, and FREDERICK REDDALL, Bride-street, Westbourne-road, Barns- 
bury, Middlesex, “Improvements in the construction, arrangement, and 
application of retorts and settings, in combination with machinery or 
apparatus for the manufacture of coal or other gases. 

92. THEOPHILUS ALEXANDER BLAKELY, Park-lane, London, and JOSIAH 
VAVASSEUR, Southwark, Surrey, “ Improvements in projectiles for breech- 
loading rifles.” 

94. CHARLES TBARTHOLOMEW, 
apparatus used in getting coal. 

96. WILLIAM ATKINS RUDLING, Canton-street, Popiar, Middlesex, ** Improv. 
ments in apparatus to be used for protecting property from fire and thieves. 
With January, \o6%. 
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Doncaster, Yorkshire, “* Improvements in 










100. FREDERICK JOHN KING, Leadenhall-strect, London, “ Improvements in 
preserving potatoes.” 

102. WILLIAM JOHN WALSH, Brentwood, Essex, ‘Improvements in cocks, | 
taps, and valves. 

104. ALFRED HENRY HART Gresham-street, London, “Improvements in the 
manufacture of fasteners for binding papers and for other like purposes, and 
in machinery to be used in the said manufacture,” 


” 


107. EDWARD SUTHERLAND, Wilson-street, Stepney, and HORATIO SUTHER- 
LAND, Cotton-street, Limehouse, “ Im; in obtaining fibre suitable 
for spinning and other uses by the use of a plant not hitherto employed for 
this purpose.”—A communication from Signor Joseph Vanzina (d’Etienne), 
Lesa, Lago Maggiore, Italy. 

108. JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, “ Improve- 
ments in weighing hines, and in apparatus fi ducing to weight, part 
of which imp are licable for feeding blanks to coining presses 
and to other machines.” 

109. ROBERT TWISS SUTTON, Rochester, New York, U.S., “‘ Improvements in 
drying and cleaning grain, and in apparatus to be used for these purposes.”— 
12th January, 1866. 

114. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, “ The use and application of paper, printed or otherwise ornamented 
with water colours, for covering floors and other analogous purposes, as a 
substitute for carpets and oilcloths, and of an improved coating or varnish to 
be applied to the same to protect its surface from injury and wear.”—A com- 
munication from Anson Henry Platt, Philadelphia, U.S. 

118. WILLIAM GADD, Stratford-square, Nottingham, and JOHN MOORE, 
Manchester, ‘* Imp! mi in looms for weaving.” 

122, CUTHBERT GREENWOOD JOHNSON, Stockton, Durham, ** Improvements in 
machinery for making bricks, tiles, and similar articles.” 

124. ALEXANDER PRINCE, Trafalgar-square, Charing Cross, London, “ Im- 
provements in the means of preserving timber from decay.”—A communica- 
tion from George Palmer Ball, New York, U.S.—|3¢h January, 1866. 

126. JOHN HAMILTON, Tiretigan, Argyle, N.B., “ Imp in propelling 
ships, vessels, and boats, and in the apparatus connected therewith.” 

128. JOHN IRWIN, Mark-lane, London, “ Improvements in railway signals.” 

129. WILLIAM HOLDCROFT and JOSIAH WOOD, Tunstall, Staffordshire, “ Im- 
proved self-acting jiggers, lathes, and wheels for potters’ use and other pur- 














134. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “‘ Improvemerts 
in circular frames for the manufacture of looped fabrics.”—A communication 
from Emile Leceeur, Passy, France. 

138. DON FRANCISCO LECOCg, Ludgate-hill, London, ‘Improvements in the 
means or method of preserving in afresh condition animal and vegetable 
substances, and in the apparatus to be employed therein.” 

139. CORNELIUS MORIARTY, Nelson-street, Greeuwich, Kent, “ Improve- 
ments in the construction of tube brushes used in cleaning the tubes of 
marine, locomotive, and all kinds of multitubular boilers.” 

140. CARL HEINRICH ROECKNER, near Whitechurch, Hampshire, ‘“‘ Improved 
—— or apparatus for the manufacture of paper pulp.”—15th Jamey 

866. 


141. MATTHEW ANDREW MUIR and JAMES MCILWHAM, Glasgow, Lanark- 
shire, N.B., “‘ Improvements in winding apparatus.” 

145. STEPHEN DUMMERE, Windsor-road, Ealing, Middlesex, “ Improvements 
in mattresses and palliasses and seating for the use of the nursery, invalids, 
hospitals, omnibus seats, or any seating exposed to wet by weather or other- 
wise.” 

146. GEORGE MELLOR, Yorkshire, *‘ Improvements in machinery for the 
manufacture of nails and spikes.” 

150. JAMES STEPHENS, Northampton-road, London, ‘“ Improvements in the 
constrection of articles usually termed blowers, being plates or curtains 
applied to enclose stove fronts, and in the means of affixing the same.”— 
16th January, 1866. 

153. MATTHEW AILIES, Norfolk-road, Islington, Middlesex, “An improved 
holder or fastener for shirt studs, brooches, and other personal oruaments.” 
154. FRANCIS PRESTON, near Manchester, ** Improvements in machinery and 

apparatus used in the manufacture of steel and iron.” 

156. JOSEPH KENNEDY and RICHARD STANLBY, Hulme, Manchester, “ Certain 
improvements in railway brakes.” 

157. THOMAS ALLEN, Clifton, Bristol, “ An improvement in the manufacture 
of iron and other metallic bedsteads by the application of wooden laths 
instead of sacking or iron lath bottoms.” 

158. JOHN BANFILL, Frederick’s-place, Westmoreland-road, 
Common, Surrey, “ An improved coal scuttle.” 

160. EDMUND FEATHER, THOMAS FEATHER, and JOHN LUTY, Oxenhope, 
near Keighley, Yorkshire, ‘‘ Improved means of lubricating the spindles of 
cup and cup frames employed in spinning and twisting fibrous substances, 
applicable also for lubricating other frictional surfaces of machinery.”—17th 
January, 1866. 

165. CORNELIUS VARLEY, Kentish Town-road, 
ALFRED VARLEY, Roman-road, Holloway, Middles 
electric telegraph apparatus, parts of the invention be 
purposes.” 

171. FREDERICK COLE, High-street, Marylebone, London, “ Improvements in 
lithographic presses.” —18th January, 1866. 

175. JAMES SHEKLETON and JOHN WILLIAM GISSON, Dundalk, Ireland, 
“ Improvements in pumping engines for feding and forcing fluids.” 

179. MICHAEL JACKSON, Curtain-road, London, ‘* Improvements in the 
manufacture of umbrellas.”— 19th January, 1866, 

183. HENRY DEAN, and GEORGE ALFRED WHEELER, Wood End, near 
Fareham, Southampton, “ An improvement in pen-holders, consisting of an 
arrangement for supplying the pen with ink.” 

85. WILLIAM BUNGER, Southampton-buildings, London, “ Improvements in 
gas burners.”.—A communication from Julius Lronner, Frankfort-on-the- 
Maine, Prussia. 

187, JAMES MCCLENAHAN, Hopeton-strect, Belfast, “ Improvements in studs 
and buttons.” 

195. THOMAS HUTTON, Derby Bank, ‘‘ Improvements in submarine telegraph 
cables, and in submerging and raising submarine telegraph cables.”—20th 
January, 1866. 

197. SAMUEL FINTON ALLEN, Chicago, Illinois, U.S., “ Improvements in feed- 
water heaters fur locomotives.” 
199. JOHN BROADFOOT, Glasgow, 

water-closets.” 

201. JONATHAN DEARDEN 
Lancashire, “‘ Certain improvements in card’ng engines, 

203. THOMAS ROWATT, jun., Edinburgh ** Improvements in lamps for burning 
parafiin, petroleum, belmontine, and other hydro-carbon oils, without the use 
of a glass chimney.” 

205. JAMES RITCHIE BUTCHART, Dundee, ¥orfar, N.B., ‘‘ Improvements in 
packing bottles and in the construction of hampers to be used therefor.” 

207. DAVID JONES and JOHN Upton, Commercial-road, London, “ lmprove- 
ments in bolts for doors and other purposes.” J 

209. GEORGE BALDWIN WoopRUFF, Cheapside, London, “ Improvements in 
the construction of sewing machines.” 

211. BENJAMIN WALKER and JOHN FREDERICK AUGUSTUS PFLAUM, Lecds, 
Yorkshire, ** Improvements in travelling cranes.” —22nd January, 1866, 

313. NATHANIEL JONES AMIES, Manchester, ‘*Certain improvements in the 
construction of cotton balls.” 

215, THOMAS BAKER, Station-road, Forest Gate, Essex, “ Improvements in 
sash fastenings, which improvements are also applicable to other purposes.” 
217. RICHARD HENRY BORE, Globe-road, Mile End, Middlesex, “ An improved 

syphon, for drawing off liquids.” 

225. GERD JACOB BENSEN, Christian-street, St. George’s-in-the-East, “ Iim- 
provements in the manufacture of beet-root sugar.” 

227. EVAN HOPKINS, Clarendon Gardens, Maida-hill, London, ‘*‘ An improved 
mode of correcting the deviation of compasses in iron ships, and of con- 
structing ships’ compasses.”—23rd January, 1866. 

235. JOHN MILNE WATT, Glasgow, Lanarkshire, N.B., “‘ An improved compo- 
sition for coating materials and structures.” 

237. SAMUEL MANLEY MARTIN, Harrow-on-tlie-Hill, Middlesex, SAMUEL 
ALFRED VARLEY, Roman-road, Holloway, Middlesex, and FREDERICK 
HENRY VARLEY, Kentish Town-road, Middlesex, “ Improvements in electric 
telegraph apparatus.” 

239. JOSEPH WILSON SWAN, Gateshead, Durham, “ Improvements in the 
mode of and apparatus tor printing from intaglio plates.” 

24!. JAMES JON Southampton-buildings, Chancery-lane, London, “ Im- 
provements in machinery for crushing and pulverising ores and other hard 
substances.” 

243. WILLIAM CLARK, Chancery-lane, London, “ Improvements in typo- 
graphic printing apparatus."—A communication from Alexandre Yves 
Gaveaux, Boulevart St. Martin, Paris.—24th Jannary, 1866, 
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Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

236. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Briton, ‘* Im- 
provements in looms for weaving.”—A communication from Henry Bennin- 
ger, Jacques Benninger, and Ulrick Benninger, Niedrutzwyl, St. Gail, 
Switzerland.—24th January, 1866. 

257. FRANCOIS Lous Roux, Rue Laffitte, Paris, “Improvements in the 
mode of and apparatus for applying copper sheathing to ships constructed of 
or plated with iron.”— 26th January, 1866. 

261. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
* Improvéments in burning maguesium.”—A communication from Robert 
Henry Thurson, Providence, Khode Island, U.8S.—26th January, 1366. 








Patents on which the Stamp Duty of £50 has been Paid. 


307. WILLIAM GEORGE VALENTIN, Oxford-street. London, and FREDERICK 
LEVICK, Blaina, Monmoutshhire, “ Generating combustible gases.”—3rd 
February, 1863. 

325. WILLIAM BetrTs, Wharf-road, City-road, London, “ Apparatus for apply- 
ing metallic capsules to bottles,”—Sth February, 1863. 

430. JOSIAH GIMSON, Leicestershire, “ Presses for punching or cutting out 
leather and other substances.”—17th February, 1863. 

304. JOSEPH FLETCHER, Droylesden, near Manchester, and HENRY HOWER, 
Halifox, Yorkshire, “ Injector.”—3r! February, 1863. 

305. ALEXANDER THEOPHILUS PLAKELY, Parliainent-street, Westminster, and 
JOSIAN VAVASSEUR, Southwark, Surrey, “ Projectiles fur ordnance.”—3rd 
February, 1863. 
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314. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Postage. marking and 


and other stamps, and in apparatus for post 
compe. "—tib Pohenany, 1863, 
319. BARNABAS Russ, Bristol, Gloucestershire, ‘‘Construction of iron ships 


and o 

321. JAMES ALEXANDER MANNING, Inner Tem) 
night soil and other waste products.”—4th 

326. HENRY DIRCKS, Blackheath, Kent, and JOHN 
street, KC to be used in the exhibition 
other like performances.”—5th February, 1863. 

328. RICHARD ARCHIBALD BROOMAN, Fleet-street, 


ing and sp 
390. JAMES ROBERTSON, Dumbarton, N.B., 
ing woven fabrics by blocks.”— 13th February, 1863. 
568. STEPHEN WILLIAMSON, Sheffield, ‘Construction of furnaces.”—28th 
February, 1863. F 


Patents on which the Stamp Duty of £100 has been Paid. 

276. JAMES ROBERTSON, G! , Lanarkshire, N.B., “Details by which 
motive force is transmitted in machinery.” - 31st January, 1859. 

439. JOSEPH BREEDEN, Birmingham, “ Machinery for the manufacture of 
taps or stop-cccks and fittings for gas, steam, and water-pipes.”—16th 
February, 1859. 

312. SAMUEL DOBSON DAVISON, Leith, Midlothian, N.B., “ Locomotive 
steam engines.”—3rd February, 1859. 

301. TEARNE, Birmingham, “ Ornamenting surfaces.”—2nd February, 








Notices of Intention to Proceed with Patents. 
2450. GEORGE FREDERIO SMEETON, Halifax, Yorkshire, “An imp 
arrangement and combination of the working parts of machinery or appara- 
tus employed for washing, wringing, and mangling clothes and fabrics.”— 
25th September, 1865. 


2455. RICHARD TAYLOR NELSON HOWEY, Blenheim-street, Newcastle-on- 
Tyne, “Improvements in tools for securing tubes in tube plates, and for 
other purposes where ted powcr or adj is necessary.” 

2460, WILLIAM AMBLER, Keighley, Yorkshire, “ Improvements in the manu- 
——- knickerbockers and such like coverings for the legs.”—26th Septem- 

, 1865, 

2471. JOHN TAYLOR, Chancery-lane, London, ‘‘ Improvements in the con- 
struction of washing machines and churns.” 

2473. LOUIS HENRI GILLET, Rue St. Appoline, Paris, “ Improvements in the 
construction of vessels for preserving food and liquids.” 

2476. WILLIAM TATHAM, Rochdale, Lancashire, “ Imp nents in y 
or tus for preparing and spinning cotton and other fibrous materials.” 
2478. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in washing and wringing machines.”.—A communication from Thomas 

Bletcher, Peterborough, Canada West.—27th September, 1865. 

2483. REES REECE, Llandilo, Carmarthen, “ Improvements in obtaining and 
applying sulphurous acid, and in apparatus used therein.” 

2487. JEAN MAUBLANC, Boulevart Sebastopol, Paris, “Improvements in 
lamps for burning schist, petroleum, and other similar oils, and in the means 
to be employed in lighting the same.” 

2490. eee ee BENNETT, Oakfield, Gateacre. near Liverpool, “ Im- 
r ts in apy for ascertai specific grav’ 
solids, and also for other similar —" “i we anew 

2491. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improved self- 
centreing and tightening chucks for drilling machines, lathes, and other 
machines in which chucks are used.”—A communication from John Edwin 
Earle, New Haven. Connecticut, U.S. 

2497. CARLO GIULIANO, Frith-street, Soho-square, London, “Improvements in 
the manufacture of chains, bracelets, and other analogous articles.” 

2498. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvement 
in sewing machines."—A communication trom John Nathaniel Tarbox. 
Hamilton, Canada West.—28th September, 1865. , 

2501. WILLIAM SCHOFIELD, Heywood, Lancashire, and JOHN SMITH, 
Baxenden, Lancashire, ‘ Improvements in hinery and apy for 
bleaching, soaping, clearing, and washing fibrous and other materials, 

atb7, Joum ADounanooxe, G 
507. DENBROOKE, GEORGE ADDENBROOKE, an i 
MILLWARD, Darleston, Staffordshire, ** Imp’ oe ter a aon 
iug off the gases from blast fu "— 29th Sep ber, 1865. eg 

2511. JOSEPH EDWIN TOWNSHEND, Curtain-road, Shoreditch, Middlesex, *‘ A 
new or improved ventilating spring mattress.” F 








hi. 

















carriages.”—A communication 

U.S. 9th January, 1866, 
NIGHTINGALE. Bolton, Lancashire, “ Certain 
impr in "y or for cutting, shaving, thinning, and 
grinding skins, hides, or pelts in a tanned, dressed, or partly aressed state.” — 

10th January, 1866. 

113. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
communication from Anson 


ments in brakes for railway and 
from John Davis, Alleghany, 
15. JAMES CLUNAN and NoaH 





London, 

Henry Piatt, 

116. CHARLES NEWELL TYLER, Buffalo, New York, U.S., “ A lamp for burn- 
ee aa ey ae oils, or other hydro-carbon fiuids.”— 

141. MATTHEW ANDREW MUIR and JAMES MCILWHAM, Glasgow, Lanark- 
shire, N.B., “ Improvements in winding apparatus. 

149. WILLIAM LYNE, Sandhurst, re, “ Improvements in apparatus for 

pre’ accidents on railways.”—16th January, 1866, 

257. FRANCOIS LovIS Roux, Rue Laffitte, Paris. “ Improvements in the 
mode of and apparatus for applying copper sheathing to ships constructed of 
or plated with iron,”—26th January, 1865. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
List of Specifications Published during the week ending 

8rd February, 1 


iT ‘ 
606, 8d.; 607, 10d. ; 608, 18. ; 609, 10d.; 610, 








8d.; 612, 10d. ; 618, 4d. ; 
614, 8d. ; 616, 10d. ; 617, 4d. ; 620. 4d. ; 621, 4d. ; 622, 1s. ; 623, Sd. ; 624, 4d. ; 
625, 4d. ; 626, 4d. ; 627, 4d ; 628, 2s. 2d. ; 620,4d. ; 630, Sd. ; 631, 4d.; 
682, 1s.; 683. Sd. ; 634, 10d.; 635, 1s.; 636, 1s. 4d. ; 637, 4d. ; 638, sd. ; 
639, 10d. ; 640, 2s. ; 641, 4d. 

*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holboan, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-buildings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts i expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Datents. 


Class 1—_PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1897. M. L. Parry, St. Paul’s Church-yard, London, ** Condensing apparatus 
for steam engines.” —Dated 20th July, 1865. 

This invention cannot be described without reference to the drawings. 

1910. E. PERRE, Manchester, ‘* Obtaining motive power.”—Dated 21st July, 
1865. 

This invention relates to a peculiar construction and arrangement of ma- 
chinery or apparatus for obtaining motive power by the pressure of a body or 
column of water acting upon compressed air.— Not proceeded with, 

1913. W. E. NEWTON, Chancery-lane, London, ** Construction of valves for steam 
and other engines.” — A communication.— Dated 22nd July, 1865. 

In the use of piston valves in steam engines it is necessary for them to 
accurately fit the cylinder in which they work, so that there cannot possibly 
be any leakage for the steam between its exterior periphery and the interior 
surface of the cylinder This result, when the piston is first fitted, is easily 
accomplished, but as the piston becomes loose from wear, it must either be 
replaced with a new one, or the piston must be so constructed that it can be 
made to sufficiently expand, as it were, to compensate for the loss by wear. 
This result is secured by forming the piston of a series of expansible concentric 
rings with regard to each other in connection with a proper shaped 
follower placed within the inner ring, the follower and inner ring being so 
arranged with regard to each other that, by bringing set screws or other 
proper devices to bear upon the follower, it will be made to radially expand 
the ring, and through it the others surrounding it and forming the piston to any 
degree . In addition to having constructed a piston which can be 
readily expanded to any desired degree, its construction is such that it has the 

h ter and advantages of a solid piston, which is an important consideration. 








2512. EDWARD LINDNER, Old Broad-street, London, “I ts in 
breech-loading guns, and in projectiles and cartridges.” 7 

2514, ROBBERT WILLACY, Penwortham Priory, Lancashire, “ Improvements 
in machinery or apparatus for preparing and supplying food for cattle.” 

2515. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, * Improvements 
in apparatus for lighting and heating, suitable for sick rooms and nurseries, 
= — also = a tor matches, watches, and other necessary 

icles.”~A communication from Francois » 
Louis Marie Menand, Paris. be 7 ae 

2518. SAMUEL FAULKNER, Blackley, Lancashire, “ I Pp t 
for grinding cards of carding engines.’’ 

2519. WILLIAM LONGBOTTOM, Barnsley, Yorkshire, “ Improvements in weft 
winding machines, both for winding on bobbins and cops, also for a shuttle 
to hold the cop when weaving.” —30th September, 1865. 

2525. FREDERIC JENNER, St. James’-street. Westminster, “‘ An improvement 
in clasps for fastenings.” —2nd October, 1865, 

2529. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middle- 
eex, * Pp! ments in the fe of sheet iron or steel cylinders for 
boilers and similar articles, and in the apparatus relating thereto.”—A com- 
tounication from Benoit Bonniard, Terrc-Noire, France. 

2535. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
=n ae Or : mE ins -_ es liquids, vapours, and gases.” 
_ ion from Gustave . 

nats amy — enard, St. Ouen, and Amedee Lipman, 
46. EDWIN WILLIAM DE RUSETT, Lewisham, Kent, and RICHARD FARRELL 
DALE, Shoe-lane, London, “Im 4 es 
Gace. teen. % . provements in ships’ waterclosets.”—4th 

2550. RICHARD TONGE, Manch 4 ts in for foldin 
fabrics and inserting cardboard or other substances between the folds.” . 

2551. MICHAEL HENRY, Fileet-street, London, “Improvements in sewing 
machines. —A communication from Joseph Louis Kieffer and Charles 
Nicolas Erny, Boulevart St. Martin, Paris. 

2561. ARCHIBALD RICHARD SHAW, Marina, St. Leonard's, Sussex, “ Improve- 
ments in brakes for carriages and other vehicles.” . 

2563. ROBERT WILLIAM FRASER, Edinburgh, Midlothian, N.B., “ Improve- 
ments in the propelling and steering of steamships or other vessels, aud in 
the machinery or apparatus employed therefor.”—5th October, 1865, 

2568. HENRY FRANCIS SMITH, Manchester, “ An improved composition or2 
material to be employed in waterproofing or rendering woven fabrics im™ 
pervious to moisture.” 

2569. GEORGE WIGHTWICK RENDEL, Newcastle-upon-Tyne, ‘‘ Improvements 
in the construction of gun carriages.” 

2571. VICTOR JEAN BAPTISTE GERMAIX, Phillippeville, Algiers, “ Improve- 
ments in the manufacture of bricks and other analogous materials,”’ 

2575. WILLIAM ARENA MARTIN, Cannon-street, London. ‘“Improvements 
- * mene for signalling by means of combined whistles.”—6th October, 
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coe ty pe ng Rothwell-street, Regent’s Park-road, London, 

nprovements in coating iron t ‘ 

thn nt tary to bg om and steel with gold, silver, platinum, or 

2613. ARTHUR NICHOLLS, Barnsbury-row, Islington, Middlesex, “ Improve- 
ments in rules for measuring, and in other instruments or articles requiring 
to be adjusted or disposed at various angles.” —10th October, 1865. 

2621. MICHAEL HENRY, Ficet-street, London, ‘Improvements in railway 
carriages and locomotives.”—A communication from Henry Giffard, Boule- 
vart St. Martin, Paris. 

2622. WILLIAM EDWARD GEDGE, Southamp g3. Chancery-lane, 
London, “ Improvements in double or single action pumps.”—A communica- 
tion from Claude Gonin, St. Etienne, Loire, France. 

2624. DENISON CHAUNCEY PIERCE, Amcrica-square, London, “ Improvements 
in the permanent way of railways.”—11!th October, 1865. 

2635. GEORGE DESLANDES and ALBERT DESLANDES, Jersey, “ An improved 
method of working windlasses.”—12th October, 1865. 

2662. W ILLIAM CLARK, Chancery-lane, London, “ Improvements in the treat- 
ment of copper ores in the manufacture of copper.”— A communication 
from Frédéric Le Clerc, Boulevart St. Martin, Paris.—-16th October, 1865. 

2676. FRANCOIS GEORGES SICARDO, Boulevart St. Martin, Paris, “A new or 
improved steam-consuming apparatus, or an apparatus intended to make 
available as fuel all or part of the steam actually evolving from engines into 

4 the atmosphere, and also to absorb the smoke resulting from the combus- 
tion.”—17th October, 1865. 

2685. WILLIAM SCHOFIELD, Heywood, and JOHN SMITu, Baxenden, Lan- 
cashire, “Improvements in machinery for hanging fabrics in stoves or 
chambers.” 

2686. WILLIAM SCHOFIELD, Heywood, and JOHN SMITH, Taxenden, Lanca- 
shire, “ Improvements in rollers for washing yarns and fabrics, and fur other 
purposes.”-~18¢h October, 1865. 

es oan ag | London, “Improvements in 

sparent slides for m n Tposes,”— 
Senior tae. agic lanterns and other similar pu 3." —L si 

2882. GODFREY ANTHONY ERMEN, Eccles, Lancashire, “Improvements in 
treating vegetable fibre: used in the manufactare of paper and other similar 
substances made from pulp.”—A communication from Louis Horst, Cologne, 
Prussia.—8th November, 1865. 

2954, EDWARD BULLOCK and JAMES BULLOCK, Leamington, Warwick, 
*‘Improvements in the application of ph hy to the obtaining of 

PS or impressions, or eng ngs.” —17th Ni ber, 1865. 

e 3 TLLIAM BLACKMAN, G - od 
socal euhe?—tihed —H, ravesend, Kent, “ Improvements in fire 


67, JAMES MARIUS MACRUM, Hill-street, Knightsbridge, London, “ Improve- 


hotldh 














The Second part of the invention relates to improvements in the construction 
and arrangement of the piston valve cage or cylinder. The object of this part 
of the invention is to provide for the equal expansion of the cylindrical bearing 
or seat throughout its whole length, and to this end it consists in a steam 
packet surrounding or partly surrounding the whole length of the bearing or 
seat, and communicating with both ends thereof, so that the steam will heat 
he bearing or seat equally throughout its whole length. 
1915. M. P. W. BOULTON, Tew Park, Oxfordshire, “ Obtaining motive power 
when heated air or aeriform fluid is employed.” — Dated 22nd July, 1865. 

This invention cannot be described without ref to the d re 

1929. J. JuKES, jun., Armagh-road, Old Ford, Bow, and J. SWINBURNE, 
Wenlock-street, City-road, London, “ Locomotive boiler furnaces.”—Dated 
25th July, 1865. 

In order to adapt an endless system of fire-bars to the furnaces of locomotive 
boilers, the following combined arrangement is applied. Tho endless chain of 
bars is supported and carried by barrels, one at cach end. The barrel which 
carries the endless chain at one end is formed or cogged with a surface suitable 
for driving the chain when the roller is rotated. The axis of this barrel turns 
in bearings on the sides of furnace or frames, and such axle has fixed on it a 
ratchet wheel, which receives motion by a connecting rod and driver actuated 
by an eccentric on one of the axles of the locomotive engines. The axis ot the 
other barrel which is under the fire-box or furnace of the locomotive engine 
turns in bearings carried by a frame, one end of which frame is supported by 
necks or axes in such manner that the other end of the furnace is capable of 
being lowered so as to discharge the fuel from the fire-bars. The further end 
of the frame has plates fixed or formed on it, which are slotted, and through 
the slots a cranked axle passes; and there are also outside plates supporting 
the bearings of the cranked axle. On one end of the cranked axle is a screw 
wheel, into which a screw gears, the shaft or axis of which is extended, so that 
by a wheel or handle thereon the engine man can readily turn it, and thus 
raise or lower the end of the frame which carries the endless chain of fire-bars, 
One of the barrels is capable of being adjusted away from the other, in order to 
compensate for the wear of the chains. At the fire-door end of the furnace or 
fire-box there is a hopper, having at its bottom a sliding door, by which the 
quantity of fuel taken on to the fire-bars is regulated. Within the furnace or 
fire-bars is regulated. Within the furnace or fire-box near the door there is an 
inch of fire brick. At the other end of the furnace is a water pipe, through 
which water is circulated, and over this a bridge of fire-clay. When at work 
the endless chain of fire-bars is raised to the highest position, or somewhat 
below it, as occasion may require, in order to regulate its position in respect to 
the water pipe above. When the furnace is divided more than one endless 
chain of fire-bars is employed. 








Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

1890. C. H. Stmpson, Bexhill, Susser, “ Apparatus for propelling vessels,” — 
Dated 20th July, 1865. 

This invention consists in the employment of a hollow cylinder or drum 
closely fitted in a casing, but with sufficient room to revolve freely therein ; it 
is mounted on an axis, by which it is driven in the manner of a paddie-wheel. 
The hollow drum is furnished with a number of casings, disposed radially and 
at the circumference only. In these casings (each of which extend to nearly 
the length of the cylinder) are fitted pallets or float-boards, by which the pro- 
pulsion is effected. These pallets slide in a radial direction, and are capable of 
projection beyond the periphery of the cylinder to an extent to offer the 
requisite amount of surface to the water for propelling ; they also slide within 
the limits of the hollow cylinder er drum, The position of the pallets is con- 
trolled and regulated by pins or studs with truck rollers, projected from each 
end of the floats or pallets. The pins or studs may be mounted at a point 
furthest from the centre of wheel; the truck rollers travel in cam grooves, so 
arranged as to project and withdraw the pallets during the proper periods in 
the revolution of the pallet drum or wheel. The case enclosing the palict 
wheel has an arc or section removed at the part where the pallets are projected 
from the wheel. This opening in the case may either be united with a channel 
passing through the body of the ship or it may be united with the sides or 
bottom of the ship, and so that the pallets, when so projected, pass into and 
operate in the external water. In either case the patentee disposes the pallet 
wheel, by preference, below the level of the external water. When this 
propeller is worked in connection with internal chambers the latter may open 
to the bow at one end, and to the stern or run of the ship at the other end, or 
they may open otherwise to the external water, but by preference at the lowest 
convenient points. This wheel heing hollow, and wholly or almost below the 
water level, will, by its buoyancy, relieve the bearings of weight and friction, 
The pallets themselves may, if of metal, be hollow, and of less specific gravity 
than water, which will conduce to great freedom of working and moving in 
and out of their reoesses during the revolution of the wheel, as before 
described. The case containing this pallet wheel or cylinder is of course 
water-tight, and the axis bearings fitted with stuffing-boxes, or otherwise fur- 
nished to prevent the passage of water at the bearings. The patentce employs 
one, two. or more of the paddles or pallets whee!s in propelling a vessel, and 
disposes them either in vertical or horizontal axes, as most convenient. When 


the pallet or float boards are projected through the ship's sides the axes will be 
vertical; when through the bottom, horizontal ; and while working in combi- 
nation with a through 
either vertical or horizontal, or in any other convenient position. 


channel or channels for the water, the axes may be 
At the point 





1 
in 


where the wheel case unites with the water channel the latter, in its cross 
sections, should , and of an area equal to, or in proportion to, 
the area of pallet to the water, and its projection from the wheel. 


points may be of transverse section, but 
preferably in a direct line with the openings to the external water. 


= > V. DAY, Glasgow, “ Propulsion of ships.”~A communication.— 


: 


ted 2ist July, 1865. 
This invention consists, mainly, of two wheels or drums, which are set 
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are 
the shoulder of the rudder at or about the 
obliquely curved at the upper 
portion of the blades is in contact with ei 
A rudder may be built up according to this > 
these improvements are greater, quicker, and easier steering power. 


by means of a corridor ranning along one side or through the centre of the 
carriage, carriage to carriage by means of telescopic tubes 
or slides and flexible diaphragms, or otherwise. Each compartment of the 
carriage is separated from the corridors by doors, sliding, or otherwise sus- 
pended. The ends of the are or may be closed by means of doors; 
there are also, if required, sliding doors to shut across the corridor, to separate 
the classes of passengers, or for other purposes. These corridors afford access 
to water-closets, urinals, and retiring rooms, which are available for all the 
passengers in the train, they form a complete communication from one end o 
the train to the other, and facilitate the application of speaking tubes, whistle 

or bell signals from each compartment to the guard. 

1934, M. KENNY, Jrishtown, Dublin, “ Construction of sliding'or rolling bridges. 

—Dated 26th July, 1865. 

This invention consists in constructing a rolling bridge of either iron or 
wood, which, when closed and in use, is perfectly secure, and the roadway of 
the bridge and approaches continues level and unbroken, and suitable for 
locomotive, tramway, or horse traffic, and when opened and withdrawn lon- 
gitudinally it leaves a clear opening or passage way through the portion 
spanned, and the rcadway or tail end approaches unaltercd or interfered with 
or broken, These improvements are effected by constructing the bridge of two 
or more main beams or girders, of iron or wood, the span of the opening to be 
crossed, and the length necessary for a counterbalance supported and travelling 
on bearing rollers, and withdrawn or moved forward by a rack and pinion, 
chains, or other mechanical arrangements. The flooring or roadway tis con- 
structed in two separate parts, one half or portion being attached to the main 
beams, and the other half or portion d and hed to the said beams 
or girders, but separately framed, and capable of being raised between the ssid 
girders the depth of the flooring, or thereabouts, by screws, levers, chains, 
hydraulic, or other mechanical appliances found most desirable, thus allowing 
the bridge to be withdrawn horizontally the width of the opening spanned 
longitudinally without interfering with the approaches, or the disruption of the 

hanical ion of the bridge ; and when moved forward and shut, the 
raised portion lowered and in situ, presenting a level and perfectly firm road- 
way, suitable for either locomotive, tramway, or horse traffic, 
1945. J. JAQUES, 8. WENK, and A, A. MATHIEU, Paris, “ Apparatus for pre- 
venting accidents on railways.” — Dated 26th July, 1865. 

The object of this invention is the construction of an apparatus to be placed 
on the locomotive, to indicate to the driver the exact distance from each 
station at a given point fixed by the company, and to control or verify the 
signal discs placed on the line or way, and to repeat by a mechanical combina- 
tion all the signals made by the discs, and in such a manner that this repetition 
can only be changed by the proper insp . The indt is put in movement 
by a fixed longitudinal] bar, placed on the line in front of each station at a given 
point. The locomotive passing over this bar gives to the app 
which, by means of g bell, calls the atten‘ion of the driver, who perceives on a 
dial the number of the station before him. A second longitudinal bar, movable 
with the disc, also on the way, either at some distance before or in face 
of the disc, gives to the verification a movement which repeats in the ap- 
—_= the position of the disc as the locomotive passcs by.—Not proceeded 
with, 

















Class 3.—FABRICS 


Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

1901. G. TAYLOR, Heywood, and J. CROSSLEY, Bury, Lancashire, “ Covers for 

rollers used in spinning cotton.” — Dated 21st July, 1865. 

This invention consists in using cotton or linen cloth coated with india-rubber 
in the place of leather for covering rollers used in spinning cotton.— Not pro- 
ceeded with 
1906. E. SCHAUB, Manchester, “ Sizing materials to be employed for sizing or 

dressing yarns preparatory to weaving.” —A communication.—Dated 2\st 
July, 1865 

This “fevention relates to an improved material possessing antiseptic or 
preservative qualities for sizing, dressing, and stiffening yarns, which is composed 
of the following constituents, and is to be employed and appiied after the same 
manner as ordinary size. The improved sizing material consists of a com»ina- 
tion of water, glue, gum arabic, spanish juice or liquorice, blue vitriol, starch, 
or similar fari sizing rial, powder blue or washing blue, and cherry 
brandy, or other similar liquid, known in Germany as kirschwasser, which are 
to be combined and mixed in about the following proportions :—The inventor takes 
100 litres of boiling water, and mixes therewith four and a-half kilogrammes of, 
ordinary joiner’s glue, and stirs them until the latter is eompletely dissolved. 
Then he dissolves 560 grammes of gum arabic, and 300 grammes of spanish 
juice or liquorice, and when lived (each sep ly) he adds them to the 
bulk of glue and water, to which he adds 560 grammes of blue vitriol; then he 
dissol (also separately) four and a-half kilogrammes of starch, and 100 
grammes of powder blue or washing blue, and adds them to the aforesaid 
mixture, the whole being constantly stirred ; and, lastly, he adds half a litre of 
cherry brandy or kirschwasser to the bulk, and thoroughly mixes. When 
these components are duly mixed, they required to be boiled together for about 
half a minute longer, after which the size so manufactured is ready for use. 
1932. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Washing or cleaning wool 

or woollen fabrics.” —A communication,— Dated 25th July, 1865. 

This invention consists in the employment of the peculiar detergent substance 
hereinafter described. This detergent substance is obtained by making a solu- 
tion of carbonate of soda, and according to the quality of the wool, evaporating 
this solution to a density of from 10 deg. to 90 deg. of the alkalimeter. To 
this solution is added soap powder in the proportion of from two-fifths to three- 
fifths of the weight of the solution, The result is a substance resembling 
vegetable soap. By the use of this detergent the washing or cleansing of the 
wool may he accomplished with cold ‘n lieu of hot water, whatever may be the 
temp of the phere at the time.— Not proceeded with. 

1937. J. BELICARD, jun., Manchester, “ Manufacture of velvets, plushes, and 

other pile fabrics.” —Dated 26th July, 1865. 

This invention consists, First, in an improved mode of maintaining the 
constant and uniform tension of all the warps of the fabric, and in employing 
two shuttles instead of one. & ily, in imp d 4 ts for cutting 
and separating the pile and maintaining the knife in a sharp and efficient condi- 
tion. In any of the frames of the looms used for weaving two pieces of cloth 
with a pile between them, the patentee employs two beams or rollers for the 
main warps, instead of one, as at present, and one or more beams or rollers for 
the pile warps, varying In number according to the pile fabric required, At 
one or both ends of the two main warp beams and the beam or beams contain- 
ing the pile warps there is a pulley, grooved or plain, baving fixed to it a rope 
or band which passes over a corresponding plain pulley above the framework, 
and carries a weight for the purpose of maintaining the warps at a constant 
and uniform tension. The pulleys on the beams wind on the ropes spirally side 
by side until the weights are raised to their highest positions, and then the 
loom is stopped, and the ropes unlocked from the pulleys, and the weights 
lowered, in order that they may, when the ropes are again locked, produce 
exactly the same tension as before, and so on continuously ; and as the warps 
are pulled through the loom by the winding of the fabric on to beams worked 
by a taking-up motion the tension of all the warps is always the same at any 
part in the length of the said fabric. And instead of using one shuttle for 
throwing one weft across the bar pieces of cloth alternately, the patentee 
employs two wefts and two shuttles, one for each plece, both shuttles passing 
across at the same time, and thereby greatly increasing the speed at which the 
pile fabric is made. Secondly, the improved arrangements for cutting aud 
separating the pile consist in the employment of two bars of steel or other 
substance, which guide the two pieces before they are cut, and a third bar or 
slide for guiding the knife, the effect of which is, that the cutting and 
separating the pieces exactly in the middle, or with such different heights of 
pile as may be reqdired, is greatly facilitated. For preparing the knife he 
places at each side of the fabric a sharpener, each consisting of two stones or 
other suitable materials, so that the knife as it moves to and fro shall, afer 
cutting the pile, pass between the edges of the stones or sharpeners, and 
thereby be maintained in a perfectly sharp condition. The knife works from 
right to left, and from left to right, and cuts in its passage of going and 
returning .. those velvets or fabrics which require it, and for those which 
require one cut on one side it is regulated accordingly. 


Class 4.—AGRICULTURE.—None. 
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Class 5.-BUILDING.—WNone. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

1889. W. TRANTER, Birmingham, “ Fire-arms and cartridges for the same.” — 
Dated 20th July, 1865. ” 

This invention consists, First, in adapting and applying to breech-loading 
guns and pistols a lever working on the bottom or side of the body or breech 
piece of the same, and taking into the piece fixed to the barrel or barrels, and 
working in the body, for the purpose of fixing the barrels in their place therein 
with facility; also in the employment of a slide working on the underside of 
the barrels to draw out the empty shells of the cartridges from the barrels, such 
slide having wings or projections upon its end for taking hold of for the purpose. 
The parts of the gun or pistol are so that the stock is brought con- 
veniently within the grasp of the hand, and the lock caused to rest firmly 
thereon, thereby diminishing the ordinary tendency to interfere with the aim 
by the overhanging of the barrel. In the case of a double pistol the locks are 
arranged with a plate which is solid with the body, and is in the middle of the 
pistol, with a hollow peg for carrying the two hammers and fixing the side 
pieces to the body of the pistol. The invention consists, Secondly, in the use of 
a plunger working in a line with the barrel, and fixed as required by means of a 
handle, with a projection or projections acting on the plunger for locking the same 
in its place, which handle may be inade to work either concentrically or eccentri- 
cally with or in relation to the plunger, or the plunger may be fixed as required 
by means of a slide working at nearly aright angle a short distance from the front 
of the plunger. Part of the lock of this gun will be made to work in connection 
with the plunger by moving a striking pin in the centre of the plunger, such 
pin being acted upon by a spiral spring for the purpose of striking the cartridge. 
The invention consists, Thirdly, in forming cartridges with a piece of metal at 
the base strong enough to resist the blow from the striker, and formed to receive 
a cap placed on the end when required to be fired; or the fulminating powder 
may be enclosed in the centre. And the invention relates, Lastly, to breech- 
loading revolvers, and consists in forming the chambers with a breech piece for 
closing the ends of the chambers, which piece revolves on the centre red. The 
chambers are fixed or locked on this-breech piece when required to be loaded 
or uuloaded. The chambers will be fixed to the breech piece by means of a 
slide or hinge joint and a screw at the front. 

1894. W. LA PENOTIERE, Esser-street, Strand, London, “ Improvements in 
breech-loading fire-arms, and in the charges and projectiles to be used there- 
wiih,” —Dated 20th July, 1865. 

This invention relates to guns and fire arms and ordnance generally ; it is 
designed more particularly for small-arms, such as rifles, carbines, fuwling 
pieces, and the like, of the first class, and for field pieces of the second class. 
The object of the invention is tu increase the facilities for loading and firing. 
The tirst improvement consists in forming the breech in two parts, the upper 
aud lower, the former being made to open out of and close into the latter. This 
breech (which can be applied to siggle or double barrelled guns forms) a com- 
bination of the barrel, and may t ade integrally therewith, or the barrelinay 
be fitted and jointed thereto by a serew or otherwise, so that it may be separated 
therefrom if necessary when required. The upper or opening portion of the 
breech which receives the charge consists of a lever chamber, which, in small 
arms, is formed with a hinge joint and spring catch ; the spring catch holds the 
upper and lower portions of the breech securely together when closed, while a 
spring under the lever hinge at each end causes the upper portion to fly up and 
be self-opening when the said spring catch is released. In field pieces and 
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5 a 
veravolver or spring; or these apparatuses may be dispensed with, and the 
joints or articles to be cooked may be turned by hand. The iron frame is fitted 


may 
the top and some at the bottom. The top plate of the apparatus is provided 
with openings for several saucepans or cooking utensils.—Not proceeded with. 
1944. W. BARTON, Boston, Lincolnshire, “‘ Construction of cooking stoves and 
ranges.” — Dated 26th July, 1865. 

The object of this invention is to increase the heating surface in the boilers 
and ovens of cooking stoves and ranges by so arranging the flues that the 
flame and heated gases will pass down through them, and will also play over, 
under, or around them as is now commonly the case. The fire-box is con- 


. structed of an angular shape, so that a small body of fuel, shallow in depth 


from back to front, may be made to present a large heating surface, which is 
capable of being increased or diminished by raising or lowering the grate bars. 
The front fire-bars are round in form and movable, as they are capable of being 
raised by means of a rack bar placed below the ash grating so as to increase or 
diminish the depth of the fire. 





Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of. Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

tlass, Pottery, Cements, Paint, Paper, Manures, dc. 

1900. L. A. M. CHAULIN, Paris, “ Process for rendering wood incombustible.” 

—Dated 21st July, 1865. 

This invention consists in steeping the wood in a solution of borax or borate 
of soda, and thus causing it to penetrate the pores and take the place of the 
sap. Several means may be employed for effecting this: First, by plunging the 
wood into the liquid above mentioned, and boiling the whole for from six to 
forty-eight hours, according to the tenderness of the wood. Secondly, by dry- 
ing the wood in an oven, and while hot injecting it in the usual manner 
employed for creosote and sulphate of copper. The quantity of borax 
employed would necessarily vary with that of the wood to be thus prepared.— 
Not proceeded with. 

1905. J. H. CHAUDET, Rouen, “* An improved system of manufacturing salts, 

sulphates, and acetates of chrome, and of applying them as mordants in dye- 
ing and printing textile substances.” —Dated 2\st July, 1865. 

Sulphurous acid is a powerful reducer of oxygenic bodies, and possesses the 
property of bringing back to a state of base chromic acid, either isolated or in 
combination. By causing a current of sulphurous acid to pass into a solution 
of no matter what chromate, the chromic acid is disoxygenated and returned to 
a state of oxide. Sulphuric acid is thus formed, which combines with the oxide 
of chrome produced, as also with the base primitively combined with the 
chromic acid, In this reaction, independently of the sulp formed, there is 
also produced a certain quantity of sulphites. It is this conversion of the 
chromates into sulphites which the patentee has essayed to utilise in order to 
obtain cheaply salts of chrome. He operates in the following manner:—In a 
cast iron retort, forming a continuation of the bellows or blowing machine, he 
introduces a certain quantity of sulphur, to which he sets light. This retort 

if with the washer which conducts to the reducer containing 








ordnance the opening and closing lever chamber of the breech may be act i 
by jevers or blocks and tackle externally, or by a screw or rack and pinion 
motion internally. The chamber which receives the charge and projectile is 
formed on the under side of the lever, and is raised and lowered thereby when 
loading and firing the piece. The axis of the joint of the chamber lever is hori- 
zontal, and somewhat above the axis of the barrel, so that when lowered the 
fore end of the chamber, which is rebated or coned externally, partially enters 
the end of the barrel, which is similarly rebated or coned internally. The 
breech end of the chamber in small arms is curved vertically (from the under 
side of the lever downwards) to the segmentof a circle, the centre of which is the 
axis of the leverjoint. In ordnance, the breech ends of the chamber and recess are 
both straight vertically. ‘The recess or lower portion cf the breech which receives 
the chamber, under the centre part of the lever, or upper portion of the breech 
in small arms Is formed with an abatement piece at the rear, curved as above 
described, to receive the curve end of the chamber; the abutment piece is per- 
forated in the centre to allow the hammer point to strike through it into the 
cartridge hereinafter described. This abutment piece, and the two side flanges 
which are solid therewith, form the said recess out of and into which the 
chamber is raised aud lowered by the lever; this lever is formed with side flaps 
or saddle flanges, the lower edges of which are either rebated to overlap the 
upper edges of the sides of the recess, or are fitted very accurately thereto. The 
springs for throwing up the lever in small arms are placed between the edges 
of these flanges near the joint; springs may also be fitted for partially raising 
the chamber lever in field pieces, cannon, and ordnance, thus formed when 
required. ‘The Second improvement consists of a cartridge or cartridges 
formed for being fired from the weapons constructed as above described. ‘The 
cases of these cartridges may be made of metal, papier maché, or other suit- 
able material. The breech ends of the said cartridges are each made of an 
extra strength and thickness to interpose resistance between the force of the 
explosion and the abutment or breech of the piece, and to receive an inverted 
detonating perforated cap, which is sunk and fixed therein; or a hollow is 
formed in the end of the cartridge itself, the bottom of which hollow or indenta- 
tion is perforated aud covered with a detonating composition, as in the case of 
the detonating cap. In discharging the piece, the striker or hammer point 
strikes into the cap or hollow in the end of the cartridge upon the detonating 
powder therein, the fire from the explosion of the detonating powder being 
driven through the perforated end of the said cap or perforated bottom of the 
said hollow or indentation of the cartridge itself into the powder or charge 
therein. When the quantity of powder is large, asin the case of heavy ordnance, 
or when eise considered requisite, in order to ensure the more perfect combus- 
tion of the entire charge, the patentee proposes to run a thread of gun cotton 
through the centre of the powder or the axis of the cartridge. The end of this 
thread being carried through the perforation in the cap or hollow, it may be ex- 
ploded by the blow of the striker or hammer point thereon. He further pro- 
poses to use gun cotton as the charge by placing it in the cartridge cases thus 
formed, in a wet, moist, or damp state, and afterwards drying it therein. The 
projectile, which may be of any required form, he proposes to euclose in a sock 
of thin felt, or other soft fibrous covering, partly saturated or coated with lubri- 
cating matter. This lubricating cover may be cut out of a flat piece of felt or 
other material in the shape of a star or winged disc. In covering the projec- 
tile, the breech end is placed upon the centre part or disc, and the strips or 
wings, which may be straight or spiral, are then turned up, and their ends tied 
together at the point or front end of the projectile with weak thread or string, 
so that when the piece is fired the said thread or string will break, and the 
ball or projectile be driven out of and lubricated by the sock or case, which will 
also be driven out by the charge, and thus both cleanse and lubricate the bore 
at each discharge of the piece, and render all other ordinary internal cleansing 
process unnecessary. When a sock is used an opening is left or cut at the end to 
allow the ball to pass through it. 

1908. J. W. ROBERTSON, St. James's-square, London, “ Construction of needle 

cartridges.” —Dated 2\st July, 1365. 

In performing this invention a wad is placed in the rear of the powder in a 
cartridge made of skin or any other material. This wad is perforated in the centre, 
in which perforation is placed a percussion cap with a hole in the top; this cap 
is ignited by the concussion of a hammer or prick of a needle. On the rear 
side of the wad is placed @ small quantity of powder, through which the hammer 
or necdle act on the cap, which, on ignition, fires both the powder in front and 
rear of the load. By the litterexplosion the wad and cap are both discharged 
from the gun.—Not proceeded with, 


Ciass 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles vf Dress, de. 

1895. R. SmyTH, Zastings, and W. F.. EVANS, Market-place, Great Portland- 
street, London, ** Organs, harmoniums, aud similar keyed instruments.”— 
Dated Wth July, 1865, 

This invention consists of an improvement in the adaption of the “knee 
action pe tal board,” as patented by R. Smith, February 23rd, 1865 (No. 541), 
by applying a sound buvard containing extra vibrators or reeds to those in the 
instrument, such sound board being affixed to either the front, back, or 
interior of the instrament, and supplied with air by a communication with the 
wind chest, the pallets being acted on by the knee pedals, and communicating 
with them by means of connecting rods, the sound board contaming any 
number of vibrators, either for the purpose of being used singly or together. 
This is effected by the introduction of a metal slide, the face of which is 
perforated to correspond with the apertures in the sound board, so as, on being 
moved to the right or left, it shuts and opens the aperture of any particular 
note or notes, 
191z. G. WILSON and J. GOODFELLOW, Glasgow, * Bedsteads, sofas, and chairs.” 

—Dated 2ind July, Wis. 

This invention relates, essentially, to an arrangement of sofas, bedsteads, and 
chairs, by neans of which they are rendered elastic in a simple and inexpensive 
manner. ‘This effect is obtained by means of a spring or springs, which are 
placed either inside or outside the legs, a foot or feet being placed below the 
spring which supports the bedstead, sofa, or chair on the fioor, In this 
manner the legs themselves are rendered clastic, and a rigid framework, if 
placed thereon, is rendered as easy for reclining or sitting upou as an ordivary 
spring cushion or mattress.—.Vot proceeded with, 

1917. W. WAPSHAKE, Salisbury, “ Apparatus for cooking.”—Dated 22nd July, 
1865. 

This invention consists of an apparatus for cooking. The exterior is made of 
iron or partly of fron and partly of brick. The fire-place is fitted with lumps 
of iron to contract the fire-place and convey the heat to the different ovens, 
which may ‘be in any numer, from one to six, accurding to the size ef the 
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chromate in solution. On putting the bellows in motion the sulphurous acid 

produced by the combustion of the sulphur is pushed into the solution of 
chromate which takes it up, and the azote of the at heric air disengag 

itself from the apparatus. If bichromate of potash or of soda is employed 
sulphates and sulphites of chrome, and of potash or of soda, are formed, which 
remain dissolved. If chromate of lime be employed sulphate of lime is formed, 
which precipitates itself, and sulphate of chrome which remains in solution. It 
is the same with chromates of lead and baryta. By adding to the chromates 
the equivalent in sulphuric acid of the base combined with the chromic no 
sulphites are formed, and the operation is more rapid. It is by means of 
the salts of lime, of baryta, of lead, or other analogous salts, that he obtains 
sulphate of chrome of fairly pure quality in separating by filtration the insoluble 
sulphstes so formed. In preference he employs the bichromate of lime 
obtained direct from the treatment of chrome or by lime. It is easy to produce 
economically hydrated oxide of chrome by means of sulphate obtained as first 
stated; it suffices to precipitate it by means of ammonia or the alkaline 
carbonates. This oxide of chrome may be used advantageously in the colouring 

of glass and porcelain. He uses the sulphate and nitrate of chrome as a 

mordant for wool and silk, in order to obtain entirely novel shades of colour 

with the divers tinctorial matters. For cotton and textile vegetable matters 
he employs the acetates, nitrates, citrates, and tartrates of chrome, which he 
obtains easily by double decomposition. 

1914. J. P. GILLARD, Paris, ** Manufacture of soda and carbonate of soda."— 
Dated 22nd July, 1865. 

The patentee claims, First, manufacturing caustic soda by acting on molten 
chloride of sodium (common salt) with desiccated steam, viz., superheated 
steam brought into the nascent or decomposed state. Secondly, obtaining desic- 
cated steam for the above purpose by causing steam to pass through the 
tubnlar perforations of highly-heated blocks or pieces of cast or wrought iron, 
steel, or other suitable metal or material, and thence through highly-heated 
pipes of platinum, provided in the inside with a large number of diaphragms or 
partitions of platinum, wire gauze, perforated plates of platinum, or handles of 
piatinum wire. The process and apparatus described for causing the desiccated 
steam to act on a comparatively thin stream, or on small quantities of molten 
salt at a time, and, if required, in a continuous manner. Fourthly, the process 
and apparatus described for acting either in a continuous manner or at suitable 
intervals on a large quantity of molten salt at a time. Fifthly, the general 
ar t and bination of parts of the apparatus described. 

1933. A. P. Price, Lincoln’s-inn-fields, London, “ Improvements in the manufac- 
ture of carbonate of ammonia, and in the utilisation of the product obtained 
in such manufacture.”— A communication.— Dated 25th July, 1865. 

This invention consists in the employment of carbonate of baryta as a substi- 
tute for carbonate of lime now generally employed in conjunction with muriate of 
ammonia for the production of carbonate of ammonia. The residual chloride 
of barium resulting from this decomposition by the application of heat may be 

ployed for the production of sulphate of baryta or other pigments, or may be 
employed for other useful purposes in the arts.— Not proceeded with, 

1935. T. SPENCER, Euston-square, London, “ Preparation of soils to promote 
general vegetation.” —Dated 26th July, 1865. 

This invention consists in the application to soils of so-called magnetic oxide 
of iron or mineral, or other compounds or mixtures of the same, for the pur- 
poses of promoting the growth and improving the character cf vegetation.— 
Not proceeded with, 

1936. W. and J. RICHARDS, Oldbury, Worcestershire, “ Manufacture of sal- 
ammoniac,”— Dated 26th July, 1865. 

The object of this invention is to condense the whole of the gases which 
arise during the operation of sublimation. The patentees propose to construct 
the subliming pot in the usual manner, or nearly so, but they place upon the 
top of the dome a pipe, which is to convey the surplus gases to a tank or 
condenser ining water, iacal liquor, or other suitable fluid; one end 
of the pipe being affixed to the top of the dome, as already mentioned, the 
other end is carried to a suitable distance into the water or other fluid contained 
in the tank or condenser. In this manner a sealed joint will be formed, so that 
no gas can escape and the surplus, by their weil known affinity to water, will 
he absorbed thereby, and so much valuable product which is now Jost will be 
saved. To prevent the occurrence of any accident by reason of an unusual 
pressure of gas, there may be a safety valve placed upon the condenser. 

1939. E. SPICER, New Bridge-street, Blackfriars, London, ** Compositions similar 
to gunpowder for blasting, for use in ordnance and fire-arms, &c.”—A com- 
munication.— Dated 26th July, 1865, 

These improved compositions are made from combinations of salts and pre- 
parations of potassa and soda, mineral and vegetable substances, in such 
proportion as to increase the explosive effect with less cost. The ingredients 
and the proportion in which they are applied being by preference for the 
improved explosive composition fur blasting purposes. No, 1: Ferro or ferri- 
cyanide of potassa, 1°50; bichromate of potassa, 2; perchlorate or chloride of 
potassa, or a mixture of both, 10°50; nitrate of soda and potassa, 44°50; 
vegetable matter, 6°50; mineral and vegetable carbon, 19°50; sulphur, 15°40. 
This improved composition is to be used as an explosive power in the same 
manner as ordinary gunpowder for ordnance and fire-arms, No. 2: Ferro or 
ferri-cyanide of potassa, 2°25; bichromate of potassa, 2°25; chlorate or 
perchlorate of potassa, or a mixture of both, 15°75; nitrate of potassa, 55°50; 
mineral carbon, 4°75; vegetable carbon, 10; sulphur, 9 450, 

1943. F. PULMAN, Whitehall yard, Westminster, and R. GINMAN, Woolwich, 
**Composition for coating ships’ botioms, &c.”—Dated 26th July, 1865, 

This invention consists, principally, of iron slag, scoria, cinder, or scale, 
reduced in any convenient manner to tine powder, to which is added steatite or 
soapstone, also pulverised, and arsenic In addition to these materials gutta- 
percha or other analogous gum, insoluble in water, together with shellac and 
pulverised resin, are also employed. These latter substances are dissolved in 
naphtha, or any other of their solvents, and the other pulverised materials 
when well nixed are added until the whole is made into a paste or puint, which 
nay be conveniently laid on with a brush.— Not proceeded with. 

1946. T. PEPPER, Newington-green, ** Manufacture of anti-inflammable starch.” 
—Dated 26th July, 165. 

Jn order to render this auti-inflammable starch of universal adaptation to 
textile fabrics of all kinds, aud for all purposes and uses, the patentee prepares 
it both with and without stiffening properties. To secure stiffening properties 
he prepares starch, either in the manufacture or in its after treatment, by 
incorporating therewith from ten to twenty per cent. of albumen, gelatine, or 
yum, and about five per cent. of glycerine. To secure anti-inflammable pro- 
perties he combines with the above prepared starch a composition of the 
following ¢hemicals,in er about the propertions as under, vis, :—Sulphate of 

















parts, o 
tungstate of ammonia or soda 10 parts. With this anti-inflammable composition 
he incorporates about forty per cent. of the above stiffening composition, when 
the starch is to be used for textile fabrics which require to be stiffened. 
1947. P. A. F. BoBOEUF, Paris, “ ‘ion and ication of certain 
matters.” —Dated 27th Joins. —" 

This invention relates to certain impr its in the production of aniline 
dyes and colouring matters either in a solid or liquid form. The invention is 
based on the double reaction or decomposition which takes place when certain 
aniline salts are treated or mixed with other salts, thus, for instance, if a double 
decomposition of hydrochlorate of aniline is effected by mixing with it chromate 
or bichromate of potash, the result is the production of, in the one case, a deep 
blue, and in the other a deep green colour. Again, by treating the same salt of 
aniline by the yellow or the red prussiate of potash, greens and blues of lighter 
shades are produced; the filsrates and wash waters resulting from the 
precipitates are equally useful as liquid dyes.—Not proceeded with. 


Class 9.—ELECTRICITY.—Noneo. 


Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

1883. W. EDWARDS, Birmingham, ** Protecting crinoline steel, stay busks, springs 
Sor leggings or gaiters, &c.”— Dated 19th July, 1865. 

This invention consists in padding or cushioning the en¢s of crinoline steel, 
stay busks, gaiter strings, and other similar fastenings, so as to prevent their 
cutting the loops or eyes, or the material into which they slip.—Not proceeded 
with, 

1884. G. Noo, Jersey, U.S, “ Manufacture of pots and crucibles wherein 
metals and other materials may be heated or melted.” — Dated 19th July, 1865. 

The patentee claims forming a crucible or pot of plumbago, with a lining or 
coating of clay, or clay and saud, or similar material, for the purposes specified. 
The mode of drying, baking, or burning crucibles by gradually moving them 
from the cool part of the flue towards the fire, as set forth. 

1884. G. Nimmo, Jersey, U.S., “* Mode of uniting different metals, such as tron 
and copper, or alloys, to form compound metallic castings.”—Dated 19th 
July, 1865. 

Alloys have heretofore been extensively produced, and in a good variety, by 
fusing together different metals. There are, howevcr, many metals and scrap 
pieces that are not adapted for use in alloys, such for instance, as iron and steel 
shavings, borings, turnings, &c. The patentee has discovered that these may 
be made use of for producing a compound metal of great beauty, and possessing 
considerable strength, the same being particularly adapted for shafts, columns, 
machine frames, &c. The material employed is molten copper, brass, or any 
suitable alloy, which he uses for brazing tegether piecés of iron or other cheap 
metal, such as boiler makers’ punchings, shavings, or cast iron or steel chips, 
filings, pieces, or scraps. He takes these and subjects them to a high degree of 
heat, so that they are almost at a welding temperature. He then turns them 
into a mould p-epared as usual in sand, or otherwise, of the shape of the article 
to be 7 d, and i diately pours upon such heated pieces of iron or other 
metal, brass or copper in a molten state, the effect of which is to braze the said 
pieces of baser metal together, and form one solid mass, which may be turned, 
planed, ground, polished, or otherwise worked or finished; and the mottled 
appearance of this compound metal is such as to produce great beauty, and 
render the same particularly adapted to ornamental columns, shafts, wheels, 
frames, &c., where a homogeneous metal is not indispensable. 

1886. J. MILES, Roslyn Louse, Hampstead, * Vermin traps.”--Dated 19th July, 
1 








865. 

This invention relates, principally, to the parts used in setting and releasing 
the trap in catching the animals, which is set up at an inclination to the ground, 
and is of a size according to the size of the animal to be caught. Thee setting 
parts consist of three pieces of wood or other material, two of which are put 
together and used in the manner of a strut to support the trap when set, the 
third piece forming a clip to keep the strut pieces in position, and also as a 
support for the bait. One of these strut pieces rests on the ground at the lower 
end, while the upper end is bevelled and supports on the apex of the angle 
the second piece, which is formed with a crutch head or shoulder that projects 
on one side and over the bevelled end of the lower and first piece when the two. 
are placed parallel and in contact with each other. The weight of the trap 
rests on the projecting head, and so long as the two strut pieces are held 
together it will be sustained, but when the part that holds them together is 
removed the strut pieces rock the one in the other (the crutch head 0. the apex 
or lower piece), topple over, are thrown outwards, and the trap falls suddenly, 
—WNot proceeded with. 

1896.*A. V. NEWTON, Chancery-lane, London, “ Envelope machines.”—A com- 
munication.—Dated 20th July, 1865. 

This invention relates to a machine for making envelopes in which the seal 
flaps are gummed by the pickers or gummers which serve to gum the folding 
flaps, and no previous gumming and drying of said flaps is required. The 
folding wings are provided with projections which prevent the gummed portion 
of the seal flap coming in contact with the outer surfaces of the other flaps 
during the operation of folding, and after the envelopes have been folded they 
drop down on an endless apron furnished with a series of radiating plates, each 
of which passes betwcen the seal flap and body of a folded envelope, and retains 
the same until the gum on the seal flap has dried. During the operation of 
folding the envelopes are printed, stamped, or embossed with suitable characters, 
letters, or designs in one or more colours. 

1898. J. H. Wray, Manchester,** Apparatus for producing sound for signals, 
calls, and alarms.”—A communication.— Dated 20th July, 1865. 
This invention cannot be described without reference to the drawings. 
1904. A. SMITH, Hackney, “ Sewing machines.”— Dated 2\st July, 1865. 

The great length of the specification of this invention precludes our quoting it 
here at sufficient length for an intelligible abstract. 

1907. C. GARDNER, Dover, “ Apparatus for cleaning windows.”—Dated, 2\st 
July, 1865. 

With regard to windows of shop fronts the inventor proposes to employ a 
brush or brushes rising and falling in conduct with the glass by the following 
means :—He fixes in the shop front, beneath and at the sides of each window, 
socket plates, into which vertical rods are inserted and helt in order to act as 
guides for the brushes, which are provided at each end with tubular pieces to 
fit the rods. The brush is then to be placed on and between the rods, and a 
cord being attached to the brush board and carried over a pulley fixed over the 
window, the brush is to be pulled upwards against the window by the cord, and 
will return by the action of a vulcanised india-rubber or other spring. Above 
the window he applies a horizontal pipe with jets from which water is supplied 
to flow down the glass in order to assist the operation of cleaning.—Not pro- 
ceeded with, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

QUIETER TRADE IN Iron: On ’Change in Birmingham and Wolver- 
hampton—CoaL UNALTERED—HARDWARES: Satisfactory Con- 
dition ; Localities Specified—THE TRADES OF WOLVERHAMPTON— 
BANKING AND FINANCE COMPANIES IN THE MIDLANDS: Success 
in the Past Year—BiRMINGHAM CHAMBER OF COMMERCE: 
Interesting Speech of the Chairman: Removal of Trades from 
Birmingham—ENGLISH AND FRENCH EXPORT TRADES COMPARED: 
Metals and Hardwares Specified. 

On ’Change yesterday (Thursday) in Birmingham, and in Wolver- 
hampton on Wednesday, there was no marked animation. It 
becomes increasingly perceptible that the condition of the money 
market is affecting us unfavourably. The specif.c vtions are wanted 
for orders that were given out by consumers at quarter-day, and 
they are being held back because the consumers have not ex- 
perienced the demand which they anticipated. This is most 
observable in Lancashire and the Northern Counties, where there 
is now less being done by the ironmasters of this district than 
before the price of money became so high as it is at present. 
Further, it is becoming more difficult to get orders there, owing to 
the competition of the northern makers. This competition was 
prominently mentioned in Birmingham yesterday, and in 
Wolverhampton on the previous day. Common bar orders are 
scarce, and the prices are in favour of buyers, who could get the 
iron at quite half-a-crown, if not five shillings, under last pur- 
chases. A few good orders at even over ‘‘list” have come to 
hand from the north of Europe, but the spring trade generally 
is not yet showing animation. The pressure of orders for sheets 
and strips, and all the light descriptions of finished iron, which 
has been experienced for a few months past, continues unabated, 
alike on the part of American and of English consumers, and the 
makers are unable to meet the demand which is being made upon 
them. Merchants in this district would gladly purchase much 
more iron of this class if they could only get it. ars and plates, 
however, are quiet. The quietude is most observable in the less 
valuable descriptions of both ; but even good plates—those chiefly 
used for best boiler work—are now in diminished request. Iron- 
founders are all busy, so also are the firms who are employed by 
the railway companies and the railway contractors, 
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Mr. Savin, of London, is not understood to be “‘in” here to any 
mentionable extent. 

Sales of pigs are taking place in only rare instances; and in those 
for only quantities. The production of this commodity is 
not so rapid as is desired by the majority of the consumers, and | 
they therefore press for deliveries; but, on the whole, the pig trade | 
is quieter. 
is active, with stationary prices. 

The condition of the hardware trades of the West Midlands 
continues very satisfactory. The Continental demand is good; 
and from the Australian and New Zealand markets, together with 
those of the United States, we are receiving some valuable orders. | 
The home trade continues good; Scotland and the north of the | 
country generally are buying with a moderat t of freedom, 
whilst sco the rural districts the inquiries are bris In 
Birmi all the principal industries are in an active state, and | 
the same remark applies to those of Wolverhampton. Since our | 
last, two reductions have taken place in the price of tin: the first, | 
of £5, on Friday, and the second, of £2, on Tuesday. This has | 

a very favourable effect upon all those trades in which tin is 
an article of consumption. e learn from a communication in 
the Birmingham Daily Post that there are in Wolverhampton, at 
the present moment, fifteen firms engaged in ironfounding, employ- 
ing 1,000 artisans, twenty brassfounders, with 1,200 men; ten 
iron-plate working firms, with 300 men; three cut-nail makers, | 
with 450 men; six gas-fitting manufacturers, with 250 men; | 
fifteen steel toy makers, with 250 men; while in the tin-plate and | 
the japanning trades about 2,000 persons are employed. 2,000 | 
artisans are also employed in lock-making, which trade is carried | 
on by upwards of 100 different firms. At the manufactory of Mr. | 
Chubb alone over 30,000 locks are made every year, the cheapest | 
of which is sold at 10s. nett, while many of them are worth from 
£2 to £3 each. It is estimated that the various staple trades of | 
the town (exclusive of ironworks and coal mines) afford employ- | 
ment to upwards of 10,000 persons. | 

The lock trade at Willenhall keeps healthy. Colonial orders 
are plentiful for lift-up, rim, and dlocks, and a brisk business is 
being done in dead, mortice, and drawback locks, The latch and 
boltmakers are well employed, and the ag ee are most of 
them working full time. The American demand for currycombs | 
does not seem to decrease. At Bilston the ironfounders are actively 
engaged, but are not so much pressed with orders as they were a 
month or six weeks ago. The japanners and tin-plate workers are 
busy, and an average trade is being done in the miscellaneous 
branches. Business is prosperous at Darlaston and Wednesbury; 
and at Dudley, Tipton, and West Bromwich the chain and anchor 
works are in an animated state. In other parts of the district no 
change of importance has taken place since we last wrote. 

An indication of the profitable trade that has been done in the 
Birmingham and South Staffordshire districts in the = year is 
found in the success of banking and financial concerns here in that 

riod. The Birmingham Joint-Stock Bank resolved on Monday 
fast to divide thirty per cent. for the year, the fourth of its 
existence, its profits being £42,000, just six times the amount 
gained in the first year of the existence of the concern. But the 
accounts of the bank showed the prosperity of the district in 
another item. The deposits in 1865 had been £1,007,000, while in 
1862 they were only £362,000. The Bilston District Bank, of 
which Mr. W. H. Sparrow, the well-known ironmaster, is chair- 
man, and the premises of which are in Wolverhampton, declared 
a dividend on Tuesday at the rate of ten per cent. per annum. 
The Midland Financial Company, now being formed, have offers 
of business that will more than absorb the £50,000 which will be 
raised upon their first issue of 10,000 shares; and they have received 
applications for more—15,000 shares. The Wolverhampton and 
Staffordshire Bank are, even after all their difficulties five years 
ago, dividing what is equal to five per cent., notwithstanding that 








they have still a large amount of unliquidated assets, the 
result of the difficulties of that time. On Monday last, 
at the annual meeting of the company, the chairman, 
in reply to a shareholder, said that after making deductions on | 
account of the estates of persons jointly liable with Mr. Jones, 
ironmaster, who had failed a the year, the directors had set 
down the proceeds of the unsecured portion of Mr. Jones’s liabilities 
at 5s, in the pound. The smallness of the estimate occasioned 
much satisfaction. The chairman added, that when at the 
beginning of the year money was running up from 3 per cent. to 
7 per cent., after a period when money was low and the general 
state of the trade of the district was indifferent, the iron trade led 
the way to a better state of things, and since that period all the 
trades in the district had experienced great activity. Unless some 
unforeseen cause should intervene to check the growing prosperity 
the directors had reason to hope that the manufacturing popula- 
tion of South Staffordshire would for some time be as well 
employed as it was possible for them to be. The Birmingham and 
Midland Bank declared a dividend of £5 per share on Tuesday. 

The Birmingham Chamber of Commerce held its half-yearly 
meeting on Thursday, when the report, which we noticed last week, 
was adopted. The chairman (Mr. J. 8. Wright) delivered « most in- 
teresting address, first, alluding tothe present condition of the trade 
in Birmingham, he said that there were some industries that were 
leavingthe town. It was no longer the principal place for the manu- 
facture of steam engines and the manufacture of steel ornaments, 
which, eighty or ninety years ago was entirely a Birmingham trade, 
now employed 20,000 persons in Paris alone. The manufacture of 
swords and of similar implements of war had also left them—it 
had been taken by Continental titors. After referring to the 
Tribunals of Commerce and to the Austrian tariff (the negotiations 
in connection with which, he said, showed that Austria was 
“ travelling in the right direction),” Mr. Wright spoke upon the 
change that had taken place in the condition of the foreign trade 
of Birmingham. He showed that several foreign markets formerly 
supplied almost extensively with English goods were now in the 
hands of foreign competitors, and that the French were treading 
close upon our heels in the production of some of our staple manu- 
factures. The matter was a serious one, and manufacturers must 
consider whether such a state of thi should be allowed to con- 
tinue. The chairman then treated ate deficiency of scientific and 
art education among the manufacturers and skilled artisans of Bir- 
mingham, and he endeavoured to trace the causes to which the 
removal of the trades he had previously alluded to was attributable. 
Of them, the most important, in his estimation, was the neglect of 
that form of education which would fit a student to excel in the 
higher walks of manufacturing industry. He gave numerous 
illustrations of this deficiency, and dwelt upon the surprising fact 
that the advantages provided so liberally by the public at the 
School of Design and the Midland Institute, were used to a very 
inconsiderable extent by persons aiming to qualify themselves for 
practical business. F ra 

During his remarks the chairman of the Birmingham Chamber re- 
ferred to certain English and French trade returns for 1864. From 
a sum of those returns we have compiled the following infor- 
mation. Too much reliance cannot, however, be placed upon the 
accuracy of the French official values, for the figures are manifestly 
exaggerated to a serious extent. The value of the total exports of 
the two countries during the year named is shown in the following 
table :— 





Great Britain. France. 





Home produce... «+ ~. £160,449,053 .. £116,968,000 
Foreign and colonial 52,139,186 . 29,880,000 
Total .. «+ £212,588,239 .. £156,848,000 


The increase in the exports of both countries during the past five 
years is shown by the fact that in 1860 the exports of Great Britain 
were £164,521,351, and rose to £212,588,239 in 1864 ; whilst those 
of France were £125,900,000 in 1860, and £156,848,000 in 1864. 
This is an increase of upwards of 29 per cent. on the British re- 
turns, and nearly 25 per cent. on those of France. Coming to de- 
tail, we find that the respective exports of the two countries are 





mainly confined to the places mentioned in the annexed account, 
which shows the markets in which the competition is keenest, and 


the value of the goods sent to them from France and England re- 
spectively :— 
England. France, 
Russia co 0s co oe co ce 6,086,383 ee 1,094,940 
Denmark, Sweden, and Norway... 3.687,375 oe 403,601 
ee Gael canes +: II, 166 
Holland and Belgium .. .. «. 20,032,891 11,922,493 
Switzerland © ee ee ef ee — 14,388,001 
Italy eo 00 ce ce es 6,667,071 16,395,382 
Spain and Portugal . 6,703,361 12,167,371 
Turkey and Greece eo ee 8,697,200 5,743,277 
Africa generally .. 10,674,391 ee 11,420,749 
British India .. 20,747,867 oe 339,930 
China... ee 988,402 oe 270,415 
Asia generally 2,819,611 158,129 
United States ee ee « 20,171,820 ° 4,032,076 
British North America 267,784 ° 211,655 
West Indies .. .. «s «se «oe 7,161,560 3,218,971 
Mexiod .. cs co co co co Sal ee8 2,827,497 
Brasil 1. 1s cc co co co G000050 5,168,809 
South America generally .. 9,918 310 6,573,826 


Australia ° e+ 12,924,004 ee 
The following table distinguishes the exports of home produce 
and foreign produce, in respect of pig and puddled iron, with all 
inds of bar and railroad iron, heavy castings, sheets, boiler plates, 
hoops, anchors, chains, and wire :— 





Great Britain. France, 

Iiome produce .. oe +. £12,420,039 £38,895 
Foreign and colonial }.. ee 149,366 785,508 
Total .. 12,569,455 823,903 


It will thus be seen that, whilst the principal portion of the 
French exports consist of iron first imported into that country, 
the proportion of foreign and colonial to British made iron ex- 
ported from Great Britain is almost infinitesimal. Speaking still 
of iron, we give the following table, which compares the producing 
power of the two countries in the various descriptions of the metal, 
as shown in the exports :— 





Great Britain. France, 

Pig and puddied £1,412,352 oe £2,520 
Bar (except railroad) 2,568,049 ee 4.84) 
Railroad .. .. 3,305,086 11,929 
Sheets and plates 735,119 6,694 
White «ce ce “co co os 556,812 5,514 
Ol, for re-manufacture 13,818 6,898 
Total eo cc co 8,591,296 38,395 


From this it is clear that the whole exports of French made iron 
do not amount to much more than the 230th part of the exports 
of similar descriptions from Great Britain, and it must be added 
that the latter country makes and sends abroad nearly £4,000,000 
worth of sorts that the French do not make at all. Turning to 
copper and brass, we find the following table :— 


Great Britain. France. 
Copper £3,802,119 £146,537 
Brass .. ee oe ee 191,459 12,402 

Then the various manufactures show as follows :— 

Great Britain. France. 
In copper and brass.. «+ £358,250 £1,003,584 
In iron oe ee ee 491,512 446,130 
In tin.. 27,335 54,643 
Hardware 302,005 12,472 
Holloware 94,583 70,990 


Speaking more fully, we find that the following is the value of 
the exports of the two countries of the various manufactures 
named : — 


Great Britain, France. 
Tools oe oe oe - £31,280 £19,279 
Machinery 4,848,592 380,493 
Small arms 348,859 259,853 
Percussion caps .. . 40,952 66,139, 
Jewellery ee oe 180,399 673,784 
Plated wares 114,980 21,921 


Machinery, in the English return, includes millwork, and in the 
French, mécaniques. This table is hardly so satisfactory to us as 
have been other tables given above, for the French groups show an 
increase in the value of their exports, while ours exhibit either 
a pos.tive decrease as compared with previous years, or else an 
increase not equal to that of the corresponding French groups. 
We show an increase of 10 per cent. in brass; a decrease of 27 
per cent. in unwrought copper; and an increase of 51 per cent. on 
copper wrought and part wrought. In iron we show an increase 
of 11 per cent; France an increase of 12 per cent. In machinery 
France seems to be severely competing with us—our increase is 
26 per cent.; hers, 18. Her tools and manufactures in metals 
have sprung up 12 per cent.; her cutlery 80 per cent. ; our hardware 
and cutlery have advanced 9 per cent. only; while our agricultural 
implements have fallen off 41 per cent. Her jewellery advances 
6 per cent.; ours falls back 26 per cent. The French nation is 
congratulated on the fact that the French exports of metal work, 
while increasing in quantity, decrease in value per kilometre—a 
proof, it is said, that the manufacturers of France are determined 
to compete to the uttermost with those of other countries. Here, 
then, we find the quantities increasing, the price per ton decreasing, 
and the exports advancing rapidly in value year by year, and it is 
necessary for our manufacturers to give the matter their serious 
attention. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

THE IRON TRADE: Demand Rather Less Active: Buyers Attempting 
to Obtain a Reduction: Confidence in the Future Competition in 
the Continental Markets; Home Orders for Railway Iron—Tue 
TIN-PLATE TRADE — STEAM AND House Coat TRADES—THE 
Hicu Levet Bripce ScHEME—BRIsTOL anpD SouTrH WALES 
Wacon CompaANy—IRON SHIPBUILDING AT LLANELLY — OIL 
Works IN North WaALEesS—TuHeE Arrairs oF Mr. THOMAS 
Savin—THE SCHEMES FOR CROSSING THE SEVERN: Meeting of 
the Gloucester Chamber of Commerce: Report of the Great 
West.rn, Midland, and South Wales Engineers—CHAMBER OF 
COMMERCE FOR CARDIFF. 

THE general state of the iron trade of the district is not quite so 

buoyant as it was some time since, nevertheless there is a sufli- 

ciency of business to enable makers to keep their mills and furnaces 


wee | 
lated 


There has been a business doing in steam coal, and in con- 
sequence of a lull in the weather towards the close of last week 
at the several and vessels were 


menu 4 as nly of rolli 
ee) e@ men em The mail-packet a stations 
and‘ the Mediterranean markets are taking a large supply, whilst 


France and the other Continental 


tolerably satisfactory state. There is no material change to report 
in house coal, but buyers are beginning to lay in stocks in expecta- 
tion of severe weather, and the coasting trade is a little more 
lively. The weather during the past few days has been very 
stormy, accom by high winds, which has again checked 
shipping operations to some extent. 

It is re that Mr. Fowler’s high-level bridge scheme for 
crossing the Severn is to be immediately commenced, but not 
much credence is given to the report. 

At a meeting of the directors of the Bristol and South Wales 
W a Company it was resolved to recommend to the share- 
holders at the approaching meeting a dividend after the rate of 
10 per cent. per annum, with a bonus of 2s. per share (equal to 
about 2 per cent.) in addition. 

The steady nape iron shipbuilding has made in South Wales 
has often been referred to in these columns; and as a further proof 
of the advantages which the district possesses for carrying on this 
important branch of trade, it may be stated that the Llanelly Iron 
Shipping Company have just published their balance-sheet to 31st 
December last, which shows that they are in a position to declare a 
dividend of £15 per cent. for the year. The company have turned 
out several first-class iron eng and their prosperity will no 
doubt induce other capitalists to embark in the trade. 

North Wales is ually becoming an important oil producing 
district. Opposite the Coed Talon new cannel pit oil works 
have lately been erected by Mr. Glover, and at Hope two other 
works. have been commenced, one by Mr. Glover, jun., and the 
other by a gentleman from the North of England. It is also stated 
that there is to be another large works erected at Hope by the 
Leeswood Main (Coal, Cannel, and Oil Company (Limited). A 
large number of retorts and stills are to be added to Mr. W. B. 
Martin’s extensive works at Leeswood, which are now in full 
operation, and will be one of the largest works in the North Wales 
district. It is most conveniently situated for a good supply of 
a the works being close to the pit where the cannel is being 
raised. 

Mr. Thomas Savin, the great railway contractor, has deemed it 
advisable to place his affairs in the hands of Messrs. Quilter, Ball, 
and Co., accountants. It is said that the liabilities amount to 
about £2,000,000, while the assets will realise from two and a-half 
to three millions if due forbearance is shown on the part of those 
who have financial relations with Mr. Savin. Almost the entire 
liabilities are secured. It appears that although Mr. Savin is 
thoroughly solvent, and could proceed with his business, his en- 
gagements are so large that he thinks it better, in the interest of 
those with whom he is closely identified, to have his affairs properly 
investigated, in order that any undue sacrifices may be avoided, 
Mr. Savin constructed nearly the whole of the Cambrian lines, the 
Hereford, Hay, and Brecon hobew, the Brecon and Merthyr, &c., 
and other Welsh railways; and the principal assets comprise 
shares and securities in these several lines. 

The adjourned meeting of the Glcucester Chamber of Commerce 
was held on Friday, to consider the Midland and South Wales 
Junction Railway scheme, when the report of the engineers of the 
Great Western, Midland, and South Wales Railways, on the 
schemes for crossing the Severn, was read. In the report the 
engineers state—“‘ We find that the gradients, curves, distances, 
and general amount to be expended on the two schemes of the 
session are very nearly the same. Mr. Ward’s line—Midland and 
Great Western—has rather the more favourable > The 
wy of this line do not show a branch to the Forest of Dean. 

ut assuming such a branc!a to be made in both cases, the cost of 
each, if calculated at the same price, will amount to about £790,000. 
The great difference in principle between the two plans is that one 
(Mr. Ward’s) or to cross the Berkeley Cc and the Severn 
at a high level, and the other (Mr. Siddell’s) by a draw or swivel 
bridge at a low level. Mr. Siddell has produced to us an amended 
section, showing how the line may be carried under the Berkeley 
Canal, the ascending gradient being one in two hundred. There 
are some advantages and disadvantages attached to each sch as 
deposited; but it is not at present necessary to enter into them, 
because, after mature reflection, we would suggest that a further 
examination of the district be made, and more perfect plans be 
produced. In the event of either of the present schemes being 
now proceeded with they must be ded in session, 80 
that no time would, in fact, be lost by the delay. We are the 
more impressed with the propriety of this course because the con- 
—_ outlay seems to us to be extremely ys and to require 
careful consideration. And having reference to the fact that there 
is one scheme already authorised—the Severn Junction — professing 
to effect some of the objects contemplated by the other pro- 
jects, and also remembering that the late Mr. Brunel in- 
tended to cross the Severn at Hock Crib, so as to unite the 
South Wales with the Great Western at Standish or Stone- 
house, at a cost which was 1 to t to about 
£300,000 only, we think that the ensuing summer would be 
beneficiall pied in bringing forward some other route which 
might seem calculated to effect a more convenient junction between 
the lines on the east and those on the west of the Severn, at the 
least possible cost istent with the public convenience and the 
objects to be obtained.”—-Mr. Lucy proposed a resolution to the 
effect that the Midland and Great Western Junction scheme having 
been abandoned, and the Midland and South Wales Junction 
scheme appearing to accomplish the same object as the former 
scheme, which the chamber had already suppo the chamber, 
—_ receiving an assurance for the making of the branch line to 
Sharpness, should te a committee to urge upon the 
Great Western and idland companies the expediency of 
using any power they possessed to cause the entaensent 
of the Great Bridge and the Severn Junction schemes, and the 
substitution of the Midland and South Wales Junction, anil that 




















in tolerably active work. Buyers, however, could be 
to a greater extent if they would deliver specifications with regu- 
larity. Some parties are willing to give out orders at a reduction 
of from 2s. 6d. to 5s. per ton on current prices; but as a rule 
makers decline to accede to those terms, feeling assured that they 
will be able to tide over till the expected spring contracts come in, 
and they are of opinion that prices will continue to be maintained. 
The district is characterised | a freedom from reckless trading, 
and the chief transactions with America are for money or cotton. 
There is no change to report in the amount of business done with 
the United States; but it is satisfactory to note that most of 
the remittances have come to hand, and that makers have re- 
ceived a few additional orders from New York. The prospects 
of the Indian trade continue cheering. Belgium and France are 
competitors with South Wales in the Continental markets; still a 
considerable amount of business is done, and the competition of 
the Welsh makers has principally pelled French masters to fall 
back on old prices. Notwithstanding the check trade has received 
by the Chilian difficulties, the South American markets are taking 
an average quantity. Business on home account looks more en- 
couraging, and several orders for railway iron are about being 
issu At present the unhealthy tone of the money market acts 
as a drawback to the full development of the home trade. The 
quotations for pig iron show no alteration ; there is a good demand, 
and makers are well sold. 

Activity still characterises the tin-plate trade, and the demand 
keeps in excess of the make. C' I. C. 34s. per box, delivered 
at Liverpool, and other qualities in proportion, are still the ruling 
prices, 








the chamber, wishing to ty eee with the canal company, should 
join their deputation. Mr. Reynolds seconded the resolution, and 
it was carried. It was stated that Lord —— had with- 
drawn his opposition. It is said that the proposed scheme is only 
supported by the Midland Company, and that the Great Western 


oppose it. 
n consequence of the large increase in the trade of Cardiff it has 
ined to establish a chamber of at that port. 


been determin 
been held, at wes 


A meeting of the members of the corporation and the 
merchants and inhabitants of the town 

committee was appointed to draw up the requisite rules and 
regulations. 


SCOTLAND—ITS TRADE ‘AND OPERATIONS. 
(From our own Correspondent. ) 


THe Giascow Pic Iron MARKET—MEETING oF THE GLASGOW 
CARADON CONSOLIDATED Mining Company — LAUNCHES 
REPORTED ON THE CLYDE DURING THE PAST MonTH—DezaTH 
or Davin Exper, Esq., ENGINEER—GLASGOW : of the 
Gartness Ironworks: The Glasgow Industrial Bebthetio, -~ 
CLYDE SHIPPING DURING THE Past MonTH — REVENUE 
COLLECTED AT THE Port oF GREENOCK DURING THE PAST 
MonTH—SHIPMENTS OF COAL AND IRON FROM GREENOCK 
DURING THE PAST WEEK—LAUNCH OF THE RAKAIA—LAUNCH 
BY Messrs. BARCLAY AND CURLE—MEBSTING OF THE SHARR- 
HOLDERS OF THE THREE CoMPETING RAILWAYS IN SCOTLAND. 


THE Glasgow pig iron market still continues excited, but prices 
are rather better now than on the Ist of the month, as will be seen 
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Ragen ag the follo :—On the st inst. warrants ranged from 
to 67s. cash, and 66s. 6d. to 67s. 6d. one month. For a time, on 
late "Change, the tone was scarcely so , 678. one mon 
accepted to some extent; but before closing 67s. 3d. was realised, 
and the cash quotation may have been considered 66s. 9d.; No. 1 
G.M.B., 66s. 94.; No. 3, 65s. 9d.; Middlesbro’ warrants, 56s. 6d. 
cash, to-day ; on the 7th inst., No. 1 G.M.B., 67s. 3d.; No. 3, 
66s. 6d.; Middlesbro’ warrants, 57s. 6d. cash. e 

The sixth general meeting of the Glasgow Caradon Consolidated 
Copper Mining Company (limited) was held on the 5th inst. in 
the Religious Institution’s rooms, Glasgow, ‘“‘for the purpose of 
receiving the report of the directors and electing three directors 
in the room of those retiring.” . Alexander Harvey, of 
Govanhaugh occupied the chair, and there was a numerous 
attendance. The following is a report of the work done during 
the past year, which was read b . T. C. Gregory, engineer to 
the company:—‘‘ In reviewing the operations of the past year it 
must be admitted that our hope of carrying the mine to a dividend 
state has not been realised. ‘This has been occasioned, not by any 
falling off in the quantity or quality of the ore, but from the 
unfortunately hard nature of the ground to be traversed and the 
long-continued lowness of the standard. I am happy, however, to 
be able to point to the steady increase of the returns, which have 
been improving since last August, at the rate of £100 each sale of 
two months. Three-fourths of the cost are now met out of returns, 
and I believe the time is near at hand when the costs will be met 
and profits made.” In addition to his report, Mr. Gregory gave 
some interesting verbal explanations to the meeting, and it seems 
from statements made, both by him and Captain Wm. Taylor, 
captain of the mine, that the prospects are cheering. 

The launches reported on the Clyde during the past month, 
January, 1866, are as follow:—C. Connell and Co., Kelvinhaugh, 
the Huntly Castle (ship), 650 tons, for the Glasgow and Asiatic 
Shipping Company; Barclay, Curle, and Co., Stobcross, the 
Britannia (p.s), 500 tons, for the Leith and Newcastle Steam 
Packet Company; A. McMillan and Son, Dumbarton, the Corsock 
(barque), for Mr. Arthur McLean and Co.; Hedderwick and Co., 
Govan, the Estrella (barque), 550 tons, for Doward, Dickson, and 
Co. ; Barclay, Curle, and Co., Stobcross, the City of Seringapatam 
(ship), 1,250 tons, for George Smith and Sons; Fullarton and Co., 
Ayr, the Maid of Mona (schooner), 280 tons, for John Moore ; 
Kirkpatrick, McIntyre, and Co., Port Glasgow, a steamship of 214 
tons, for sale; Robert Steele and Co., Greenock, the Ravenscraig 
(ship), 1,260 tons, for J. and A. Allan; Thomas Wingate and Co., 
Whuteinch, the Murray (p.s.), 313 tons, for Captain Johnstone ; 
J. and 8. Thomson, Clydebank, the Iona (s.s.), 1,050 tons, for the 
London and Edinburgh Shipping Company; William Denny and 
Brothers, Dumbarton, a steamship of 647 tons ; Kirkpatrick, 
McIntyre, and Co., Port Glasgow, the Salado (barque), 502 tons, 
for J. H. Carmichael; Lawrence, Hill, and Co., Port Glasgow, a 
steamship of 300 tons; Henderson, Coulborn, and Co., Renfrew- 
the Guadiana (s.s.), 500 tons; Blackwood and Gordon, Port Glas 
gow, the Octavia (s.s.), 600 tons, for sale; Mr. McLea, poten, 
the Caledonia (schooner), 200 tons, for Mr. McVicar; Randolph, 
Elder, and Co., Fairfield, the Rakaia (s.s.), 1,504 tons, for the 
Panama, New Zealand, and Australian Royal Mail Company 
(limited). 

We deeply regret to have to announce that the venerable 
David Elder, Esq., engineer, died on Wednesday morning last at 
his residence in Kingston, Glasgow. Mr. Elder was long connected 
as manager with the great engineering firm of Messrs. Robert 
Napier and Sons, in Glasgow, and was in many respects the father 
of marine engineering in Scotland. From his earliest years he 
evinced a genius for mathematical studies, and while yet a very 
young man contrived to master, unassisted, the whole of Euclid. 
He knew his business theoretically, practically, and thoroughly ; 
and we believe the Messrs. Napier will be the first to admit that 
the early fame of their world-renowned firm was due in a large 
measure to Mr. Elder’s mechanical genius and great practical 
sagacity. In mechanics he despised everything superficial ; and it 
was his honourable boast that no engine that he ever put out of 
his hands had failed from insufficient strength or imperfect work- 
manship. Certain it is that to no single individual more than to 
Mr. David Elder has the celebrity of the Clyde, as the cradle of 
steam navigation, been more indebted. He had likewise an excel- 
lent taste in architecture,’and also in music, His strong Scottish 
intellect rendered him also a somewhat keen theologian. But in 
spite of his natural force of character, and the strength with which 
he maintained his opinion, he was a man of the utmost kindness of 
heart, and was always delighted to see his friends happy around 
him. Our deceased friend was about eighty-one years of age.— 
Glasgow Evening Citizen. 

The Gartness Ironworks, near Airdrie, were purchased some 
time ago by a limited liability company, and were expected to be 
carried on energetically, but all of a sudden they have been 
stopped, but for what reason the public know not.—On Saturday 
last the time originally fixed upon for the closing of the 
Glasgow Industrial Exhibition expired, but, owing to the unex- 
pected success attending the undertaking since it was opened, 
and the large attendance during the last few weeks, the committee 
of management have made arrangements to keep it open for 
another month, for the purpose of enabling parties who may desire 
it an opportumty of visiting the exhibition before its final close 
and distribution of the articles exhibited amongst the exhibitors. 

The number of vessels which arrived in the river Clyde last 
month from foreign ports was 99 of all sizes, against 47 during the 
same month of 1865, 

The amount of revenue collected at the port of Greenock during 
the past month shows a very satisfactory increase over the 
income of the corresponding month of 1864 and 1865. The official 
returns are as follow: -Month of January, 1866, £110,542 19s. 7d. ; 
month of January, 1865, £102,676 9s. 2d.; month of January, 
1864, £69,616 Lis. 5d. The following were the shipments of coal 
and iron from Greenock during the past week :—1,230 tons coal 
by Bombay, for Bombay; 415 hogsheads and 60 tons by Trinidad, 
for Trinidad ; 30 tons coal by Meg Merrilies, for Canna; 130 hogs- 
heads coal and 4 tons iron by Lord Hardinge, for Jamaica. 

On the last day of January there was launched from the 
building yard of Messrs. Randolph, Elder, and Co., Fairfield, the 
Rakaia, a vessel owned by the Panama, New Zealand, and 
Australian Royal Mail Company. She is intended for the mail 
service between Panama and New Zealand. Her principal dimen- 
sions are—length, 265ft.; breadth, 34ft.; depth, 26ft.; tonnage, 
builders’ measurement, 1,504 tons. Her engines, which are made 
by Randolph, Elder, and Co., are 350-horse power, on their double- 
cylinder principle. 

On the ist inst. Messrs. Barclay, Curle, and Co., launched from 
their building yard, at Whiteinch, a fine-looking river steamer 
named the Argyll, for Captain Stewart, for the Rothesay station. 
She is 175ft. long, by 17ft. 3in. broad, 

Last week a meeting of shareholders of the Caledonian, North 
British, and Glasgow and South-Western Railway Companies was 
held in the Trade Hall, Glasgow, to consider the report of the 
committee appointed at the meeting of the 21st December, and 
to determine what ulterior measures should be adopted for carry- 
ing out the resolutions of that meeting. There was a numerous 
attendance of gentlemen on the occasion. On the motion of Mr. 
James White the chair was taken by Mr. James Hozier, of 
Mauldslie Castle. Mr. McKenzie having read the advertisement 
calling the meeting, the chairman, who was received with 
applause, said:—After the requisition you have heard I need not 
detain you with any observations to state the cause of our meeting 
here this day. The great object we have in view is to stop any 
ruinous proceedings that were contemplated, as we had an idea 
that these proceedings, if allowed to go on, would ruin the stock 
of the three different railway companies. Gentlemen, you recol- 
lect that, about the end of last year, proposals of an alarming 
nature were made by the different railway companies—the Cale- 
donian, the North British, and the Glasgow South-Western 











—I believe involving an amount of expenditure, if allowed to pass 
in their integrity, altogether unexampled in Parliamentary legis- 
lation. There was a general alarm, if you recollect, throughout 
the whole railway interest as to what would be the result if the 
shareholders remained passive; but still there was a reluctance to 
come forward, and at last some gentlemen took the responsibility 
upon themselves of calling a meeting of shareholders promis- 
cuously together, in a great hurry, from the different railways. 
That meeting was held on 2ist December last, and resolutions, 
which I shall not trouble you with reading because you will hear 
them afterwards, were the import of which was, that 
sti d 3 should be made to obtain, at t, a sus- 
pension for one year of all the projects of the three railway 
companies involving new expenditure for this season. A com- 
mittee was appointed to wait upon the directors of the different 
companies. ‘he committee did meet with those di rs, and 
met with a very kind reception from most of them. I may state 
that in everything we did in that matter we had no wish to 
assume any attitude of hostility, but to act in a friendly manner, 
and try what persuasion could do instead of any threatening on 
the part of the shareholders, The chairman went on to say that 
the report was drawn up and would be read by Mr. McKenzie; but 
as it is rather long and uninteresting for your readers, I abstain 
from giving it. Suffice it to state that, in all likelihood, the bulk 
of the schemes proposed by the directors of the various companies, 
and of which a report has been previously given by the writer in 
THE ENGINEER, will be abandoned at the urgent prayer of the 
shareholders. 

On various occasions we have been led to chronicle the arrival 
of one or more large steam boilers from the boiler works of 
Mr. William Wilson, of Lilybank, Glasgow, in the valley of 
Levern. ‘The other morning one was drawn up the village by 
some fifteeen or sixteen horses to the mill at Crofthead. This, 
we believe, is the fifth boiler which Mr. Wilson has sent the 
same firm since they took ssion of the works several years 
ago, and we suppose there is scarcely a public work in the parish 
ot Neilston where Wilson’s boilers are not in daily ise. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Mersey Docks and Harbour Board—Hvumeekr Iron- 
WORKS AND SHIPBUILDING COMPANY— NORTH-EASTERN DISTRICT: 
Consett Iron Company (Limited) : Shipbuilding Industry : The 
Wear: Hartlepool Docks, 4&c.—LANCASHIRE AND YORKSHIRE 
RalLway : Fali of the Mytholmbridge Viaduct—StatE oF TRADE: 
Cleveland : South Yorkshire: Preston: Sheffield: Leeds—im- 
PROVEMENT OF MARYPORT HARBOUR. 

Art the last meeting of the Mersey Docks and Harbour Board the 

of Mr, Lyster, the engineer of the trust, was increased from 
£2,500 to £3,500 per annum, on the understanding that he should 

devote the whole of his attention to the business of the board. A 

few details as to the Herculaneum dock works will be acceptable. 

The new half-tide dock and the two graving docks are bounded on 

the north by the premises in Sefton-street, occupied by the Liver- 

pool Shipbuilding Company (Limited), and they extend, in a 

southerly direction, to the boundary wall of the property north of 

the Dingle, formerly belonging to Mr. Freme, but which was 
recently purchased by Messrs. Jones and Quiggin, with the view 
of converting the western portion of it into shipbuilding premises. 

In an easterly direction they are bounded by Sefton-street, a 

portion of which, however, the dock board have obtained posses- 

sion of, and intend to appropriate to dock purposes that part of it 
which runs parallel with the new works which have just been 
executed. ‘the half-tide dock, together with the two graving 
docks, and the quay space by which they are surrounded, occupy 
an area of 96,000 square yards, or about 20 acres, that space being 
within the western boundary wall, beyond which is a marine 
eon a The half-tide dock, which is at the extreme north 

undary of the new works, covers an area of three acres and 3,000 
yards, or nearly four acres in extent, and its depth is 11ft. below 
the old dock sill. It is approached from the river by two massive 
entrances, one being 80ft., and the other 60ft. wide, the sills of 
these entrances being 8ft. below the old dock sill; and between 
the two entrances a handsome central pier has been constructed. 
In addition to the two entrances already described, another 80ft. 
entrance has also been constructed at the north boundary of the 
dock, this entrance being intended to form a communication with 
another new dock which the dock board contemplate making on 
the site of the premises now occupied by the Liverpool Ship- 
building Company. We understand that these premises are held 
upon a lease having only two years to run, and on the expiration 
ot this lease we learn that the new dock in that locality will be 
forthwith commenced. There is an ample extent of quay space on 
each side of the half-tide dock, sufficient to provide berthing ac- 
commodation for a large number of vessels. The space on the 
east side is 150 yards in length, on the west side 66 yards in length, 
and on the north side 40 yards, Numbee One graving dock is on 
the west side, nearest to the margin of the river. The length of 
this dock, from north to south, at the bottom, is 748ft. 6in., the 
sill at the entrance from the half-tide dock being 4ft. below the 
old dock sill. Its width at the bottom is 40ft., and at the top 
80ft., the coping of the dock being 22ft. above the old dock sill. 
The width of the entrance to the dock from the half-tide dock is 
60ft. Steps run from end to end, from the top to the bottom of 
the dock, the rise of] these steps being 19gin., with a tread 
of l13{in. A new improvement, the invention of Mr. 
Lyster, has been introduced in the construction of these 
docks. It consists of what are called bilge block recesses, 
which run along each side of the dock to its entire length. In 
connection with these recesses there are an unequal number of 
carriages which run in and out of them. The object of these 
recesses and carriages is to enable the latter to support a vessel 
on each side while in the graving dock, thus superseding the old 
system of shores and props. When not in use these bilge block 
carriages are run into the recesses before named, on each side of 
the dock, passing under the quays, and thus leaving the bottom 
of the dock entirely clean and free. Number Two graving dock, 
which runs parallel with Number One to the eastward, is in every 
respect uniform with the latter, with the single exception that it 
is a little shorter, its length being 745ft. 5in. Between the half- 
tide dock and the graving docks, on the west side, near the boun- 
dary wall, a hydraulic tower and engine-house has been erected, 
it being intended to work not only the gates and pumping, but 
also the whole of the capstans in connection with the works by 
hydraulic power, on Sir William Armstrong’s principle. These 
buildings have already been erected, and the engines and ma- 
chinery are now being fitted up. The tower, which is castellated in 
form, is 60ft. in height, and the chimney is 120ft. high. The power 
will consist of two pairs of engines, of 90-horse power each, with 
five boilers, and two accumulators, for sending the force of water 
to the hydraulic engines. Already one of these engines has been 
erected, as well as three of the boilers and one accumulator, and 
the other engine and boilers, with the rest of the machinery, will 
be placed in the building within a few weeks from the present 
time. The docks are expected to be ready for service early in the 
spring. 

We turn to the north-eastern district. The Consett Iron Com- 
pany (Limited) will commence the payment on Monday of an 
interim dividend of 7s. 6d. Pe share, clear of income-tax. This 
distribution is at the rate of 10 per cent. per annum. The rolling 
mills at Messrs. John Abbott and Co.’s (Rimited), Gateshead, will 
be opened in March. Colliery operations are being greatly ex- 
tended in the neighbourhood of Holywell in the Northumberland 
steam coal field. A new shaft is being sunk, and the pit works 
are being considerably ex ‘he Shields Shipping Compa ny 
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a ) announce they will run a wy see 


yne, directly, with goods, , from the 
Works are about to be i at Fence Houses, Durham, for 
the manufacture of paraffin, lubricating oil, and grease from shale ; in 
other words, from the waste of coal pits. 

In reference to the fall of the bridge Viaduct on the 
Holmfirth branch of the Lancashire and Yorkshire Railway, a 
letter from the Board of Trade has been received by Mr. 8. 8. 
Booth, secretary to the Holmfirth Chamber of C in 
cachine and Yortahiro Beltway Company thet Cspeata: Tyler has 
cai or’ wa; mpany that Captai 
thought it right to eemment that, as the inhabitants of Holm- 
firth are deprived by the fall of the viaduct of the advantages of 
the communication with Huddersfield and other places by railway 
which they have now for many years, and as they have 
no other railway to the town, a temporary viaduct should be 
erected with as little delay as possible, pending the completion of 
a permanent structure.” 

e state of the furnaces in the Cleveland district was as fol- 
lows at the commencement of this month :—In blast, 87; out of 
blast, 19; building, 10. The stock of iron in the hands of the 
masters in the Cleveland district is small, though there is at present 
a little more going into stock, the delivery up to the end of last 
month having been executed. The pressure forthe further delivery of 
pigs is not quite so great, to which cause the high price of money may 
be somewhat attributable. The delivery of finished iron has been 
fully of an average quantity, and the mills have all (the plate 
mills excepted) been kept in very regular operation. There 
have been a few small orders of pis iron shipped for the French 
ports. Shipments of castings for London, of angle iron for Scotland 
and Ireland, and of iron for the various railway purposes for 
India, have been good; but the principal part of the railway bars, 
forwarded from the several works during the week, have been for 
the North-Eastern, Great Northern, and Midland companies. 
The works of Messrs. Swan and Co., at Cargo Fleet, are drawing 
fast towards completion, and works at Darlington and other 
places are progressing favourably. Plates are more in request for 
shipbuilding purposes, and the Malleable Iron Company have 
been loading a large -— consigned to their London agent, for 
the shipbuilders on the Thames. There has been a fair inquiry 
in South Yorkshire for all kinds of coal for the metropolitan 
market, but prices nevertheless have receded, though not to the 
same extent as the sea-borne coal, which, at the present moment, 
is at unprecedented low prices. There is a deal of activity 
in iron shipbuilding at Preston. On Saturday last an iron-built 
barque was launched from the yard of the Preston Iron Shipbuild- 
ing Company. She was christened the Kenilworth, of Liverpool, 
to which port she will be despatched forthwith. The Kenilworth 
is the largest sailing v ever launched at Preston. Some 
good orders have been received at Sheffield from Canada; the 
foreign markets are unchanged; the demand from the e 
provinces is not altogether satisfactory. The cutlery branches 
continue, however, busy. The reductions made in wages during 
the long depression have «ll now been made up, and advances have 
been conceded on the list of prices paid in previously prosperous 
times. These advances have compelled the principal houses in the 
home trade to announce to their customers an advance of from five 
to, in some instances, ten per cent. on their goods. Manufacturers 
refuse to give the advance of twenty-five per cent. required by the 
file grinders, and have given notice to the workmen in all branches 
of the file trade, with a view to a general lock-out if the demand 
is persisted in. The steel trade has now become so generally active 
that the demand for coke for steel melting is at present consider- 
ably in excess of the local supply. Briskness in the tool trades 
continues. The Atlas Iron and Steel Works Company (John 
Brown and Co.), of Sheffield, have received an order from the 
Government to make 300 tons of armour plates of. the extra- 
ordinary thickness of nine inches, for the armoured ship 
Hercules. The plates are understood to be intended to defend the 
battery of the vessel. The Leeds Chamber of Commerce, report- 
ing upon the trade of that town and district, observe :—‘* The iron 
trade has been good, and there has been a fair demand for railway 
iron, which, in consequence of the increased traffic on railways 
and the demand for India, is likely to continue. The machine 
makers and the engineer tool makers continue, as for man 
months past, to be very busy to order. The cut nail trade is g 
both for home and export. For locomotives and railway plant 
there is a good demand, and large orders have been taken.” 











PRICES CURRENT OF METALS. 
























1866. 1865. 
Coprer—British—cake andtile,| £ 8. d. £ 8. dj £ 6. d. £ 8. d. 
PCT TON .cccccseserecees 96 0 0.. 0 0 0} 88 0 0. 00 0 
Best selected....-.++s0++ soos | 99:0 0... 0 0 0} 920 0 O.. 91 0 0 
GREE covecocosoocesones sees | 99 0 0.,101 0 0) 95 0 0.1. 0 00 
BOOM. 6s ccsecpespeescce - |104 0 0..106 0 0/100 0 0.. 000 
Australian, per ton.......e++ 96 0 0.. 99 0 0} 89 0 0.. 91 0 O 
North American ........0+00 97 0 0..98 0 0} 000.000 
Spanish Cake ........0cs000 93 0 0.. 94 0 0) 84 0 0.. 8 0 0 
Slab. for prod. 96 per cent. .. | 90 0 0.. 91 0 0) 78 0 0..79 0 0 
YELLOW METAL, per Ib. ....+. 0 0 8. 0 08% 0 o%-. 0 08 
IRON, Pig in Scotiand,ton......| 3 8 3 cash. 210 cash. 
Bar, Welsh, in London ...... 715 0. 0 0 0] 710 0.. 715 0 
Wales.....s06 615 0.. 7 0 0} 610 0. 700 
Staffordshire .. 8109 0.. 000) 900.. 000 
Rail, in Wales ......... eoeee| 615 0. 7 0 Of] G10 0.1. 615 0 
Sheets, single in London 1015 0,, 0 0 0} 11 0 0.. 0 0 0 
Hoops, first quality...... | 916 0,, 0 00/1000. 000 
Nailrods....scceccccsscce | 815 0.. 000) 900.000 
Swedigh wccccccccccscccccs 1) 10 0., 11:15 0} 1110 0..12 00 
LEAD, Pig, Foreign, per ton.... | 2010 0., 2015 0/] 1910 0..19 15 O 
Ragiah, W. B.rcoccescvescee 2210 0.. 0 0 0) 21 50. 000 
Other brands .ccccccccccces 21 2 6,, 2110 0) 20 0 0..20 7 6 
Sheet, mllhed cccccccccccece 225 0.. 00 0;21 00... 000 
Shot, patent .....ccecesesses 2450. 0002300. 000 
Red or mMiniuM.,.......000+6 2210 0.. 0 0 0} 21 00... 000 
White, Ary... cccccccccccccece 29 0 U.. 0 0 0} 20600. 000 
ground in oil... .. | 28 0 0.. 29 0 0] 2610 0.. 0 0 0 
Litharge, W.B....... | 2415 0.. 25 0 0] 2 00.. 000 
QUICKSILVER, per bot. .. -| 718 6. 8 0 0} 800. 000 
SPELTER, Silesian, per ton 23 0 0.. 23 5 0} 19 0 0..19 5 O 
English sheet ........ 29 0 0.. 30 0 0) 2410 0.. 0 00 
White zinc, powder. . 000.000; 000. 000 
STEEL, Swedish faggot 000... 00 0;16 00. 000 
KOS cccccccccccosccsocccecs 1510 0..16 0 0} 15 00... 000 
TIN, Banca, per cwt...cccocece 48 0. 00 0| 4160. 000 
Straits, fime—cash .......06+ 4 610.. 4 710} 410 0., 411 0 
Prompt 3 months ........ 48 0.. 49 vo] 412 0. 413 0 
English DIOCKS ....0eseeeeee 415 0.. 0 0 0} 414 0.. 417 0 
Bars .cccccccccccccccccce 416 0.. 0 0 0} 415 0., 418 0 
Refined, in blocks........+. 418 9.. 0 0 0} 418 0... 500 
TINPLATES, per bx of 225 shee’ 
IC coke eh ee ces 238 Se tt as 8 OD 
IX ditto... 19 @. 186 G16. £8 D 
IC charcoal Se Ge £0 G88 Os 1 9 8D 
1X ditto..... ee 119 0. 20 0) 14 Oo. 1186 0 
PRICES CURRENT OF TIMBER. 
866. 1865. 1866. | 1865, 
Perload— £4 5.4 &|/2 8 £ B Perload— £ 8 4 6 £4 & &i- 
Teak.......++.+++11 10 12 10 | 14 10 13 10 || Yel. pine, per reduced C. 
Quebec e.. 3 5 415] 81 415 || Camada, Ist quality 17 9 1910) 17 018 0. 
yeliow pine. 215 310] 310 4 0 gnd do... 121014 0/11 013 © 
St. John’s N.B,yel.. © 0 0 O} & O Y || Archangel, yellow. 12 0 13 10) 13 10 1410 
Quebec, ovk, whites. 415 5 5] 610 7 O|| St. Petersburg yel.. 10 10 12 0) 111013 0 
i «4 5 415] 310 410]! Finland......... 8 010 6] 8 O00 0 
-0 0 0 0] 0 0 O || Momel .......... 0 0 0} 10 015 0 
- 310 5 0] 810 5 O}| Gotehnburg, yel... 9 O11 Oo 10 O11 O 
.810 6 0] 310 6 S& white 8 0 9 0} 9 0 910 
2 & 310] 215 4 0 || Geffe, yellow...... 10 011 0} 101011 10 
-8 © 310] 326 4 0 || Sodertamn ...... 91010 o OW & 
- 3 5 810) 410 315 || Christiania,perC. 4 
-2 0 210) 210 315 12ft. by 3 by 9% 18 0293 0 18 023 @ 
$73 35] $i $2 pentacr oat 
mine? 000/600 Ol] pera bn f 9% 2 @ 9's 16 
Lathwood,Dants.im 510 610] 710 8 1 || Staves, per standard M. 
St. Peter'’s7 © & 01810 910 POo + veee 0 085 (| 6 0 60 
Deke por 0.388. by S07 Se. ene 6 puncheon 20 9035 (| 8 0 20 
Quebec, wht spruce Baltic crown ¥ 
seiekecwhuapeuce 19101610 {13 O48 O|| pipes ncn } 2700 290 ojo vmsoo 













































































YALE ITF 





renee OT re 


\ 


Fes. 16, 1866. 





THE ENGINEER. 





119 





THE RISE AND PROGRESS OF TELEGRAPHY. 


of which there is any record, 
in use several centuries before 
the Christian era. Two narrow earthen jars, several feet 
in length, were provided, and each had a hole near the 
bottom of exactly the same diameter, so that water would 
run out of both of them with equal rapidity. Two long 
wooden floats, each inscribed -with similar messages at 
regular intervals, were used to convey the intelligence, in 
the following manner :—The general or commanding officer 
who wished information about the doings or position of 
the forces of the enemy, placed himself upon a hill com- 
ee — view, and sent out a scout with ay 
these jars, keeping the other in his own possession. 
jar was filled vith water, had the small hole near the 
m plugged, and had the float inserted in its mouth. 
The scout having collected the desired information, then 
chose a spot in view of the distant hill on which his com- 
manding officer was placed, and gave a si such as 
waving a by day, or flashing a light by night. Atten- 
tion havin en obtained, at a second signal, previously 
arranged, both the plugs were withdrawn, allowing the 
water to run out of both jars, till the third signal was 
given at a time when both floats stood at the level of the 
desired message, when the plugs were once more inserted, 
and the information gained by the general. 

Long ages have rolled away and empires crumbled into 
dust, since this ingenious, though primitive, telegraph 
exerted its powers. The Ancient Britons, and many gene- 
rations after them, employed beacon-fires to convey news 
of the approach or defeat of an enemy, and during the early 
Irish wars, news was flashed to Scotland by the fires on 
Fairhead, and the answering glare from the Mull 
of Cantire sustained the picturesque correspondence, 
Macaulay tells us in striking language, how - when 
the Spanish Armada neared the Englia n shores the beacon 
fires flew from hill to hill along the southern coast, then 
stretched northward, till at last “the red glare on Skiddaw 
“roused the burghers of Carlisle.” After the telescope 
began to come into use, a French engineer, M. Claude 
Chappé, erected the first aerial telegraph between Paris 
and Lille in 1794, amid the greatest opposition from an 
enlightened populace, who tore down his signal posts and 
destroyed the stations. However, next year the English 
and Swedes constructed telegraphs on a similar principle, 
and other countries slowly carried the idea into practice, 
Russia bringing up the rear in 1839, In 1823, Mr. 
Ronalds, of Kew aan the inventor of the most 
ingenious of the early high-tension electric telegraphs, 
recommended the ‘Aduiralty to give it a trial. That 
august body, true to its established’ character, replied 
through one of its officials, says Mr. Ronalds, “that tele- 
“ graphs of that kind were then wholly unnecessary, and 
“ that no other than the one then in use would be adopted.” 
Mr. Ronalds invented this telegraph in 1816, the earliest 
record of any electric telegraph being that of Lesarge, 
erected in 1774 at Geneva ; it required twenty-four wires, 
and the letters of the alphabet were indicated by the 
movements of pith balls, The succeeding inventors, whose 
names are recorded by Highton, are Lomond, in 1787; 
Betancourt, 1787; Reizen, 1794; Cavallo, 1795; Salva, 1796; 
Soemmering, 1810; Coxe,1810; Ronalds, 1816; Ampére,1820; 
Tribaoillet, 1828; Schilling, 1832; Gauss and Weber, 1833; 
Taquin and Ettieyhausen, 1836; Steinheil, 1837; Masson, 
1837; Morse, 1837; Vail, 1837; Davy, 1837; Alexander, 1837; 
and finally, the first telegraph patented in England, that of 
Messrs. Cooke and Wheatstone, in 1837. Since that date 
the inventors have been legion, a decidedly new principle 
of working, .however, having been introduced by Messrs. 
Varley and Thomson, in the instruments for sending 
messages through the Atlantic cable. 

As regards the commercial aspect of telegraphy, it is now 
twenty P poop ago since the Electric Telegraph Company 
obtained its Act of Incorporation, and began to extend its 
wires throughout the kingdom ; a few days ago only it 
declared a dividend of ten per cent., the highest permitted 
by law. This company was the first in the field, and the 
men of the directors, from the first election of the first 
noard, has been to purchase every patent right of the 
slightest value, and to keep it entirely in their own hands. 
Thus the patents of Messrs, Cooke and Wheatstone were 
bought in (1846, and between that’ date and 1852 this 
— spent no less than £168,000 for its patents. 

is line of policy helped to keep other competitors out 
of the field, as well as the fact that the most eligible routes 
by the side of railways were already entirely in the hands 
of the company by special agreements. Again, as the cor- 
poration rose in wealth and influence it was in a position 
to strenuously oppose in Parliament and elsewhere all in- 
tending rivals, who were subjected to heavy expenses in 
facing all these difficulties. Thus, from the first, the Elec- 
tric and International Telegraph Company obtained the 
lead and kept it, while its rivals have had lower and 
fluctuating, though in some instances good dividends. 

The charges for m es to the public were, when the 
company was first formed, calculated at the rate of a penny 

r mile, per twenty words, for the first fifty miles ; one 

Ifpenny per mile for the next fifty miles, and one 
farthing per mile for all distances beyond. In 1850 an 
alteration was made in these rates, ten shillings being the 
highest charge for any distance. In March, 1851, the 
maximum charge was reduced to eight and sixpence per 
twenty words, and in November of the same year this was 
still further reduced to five shillings for all distances over 
100 miles, all under that distance being transmitted at 
half price. Shortly afterwards, early in 1852, a further 
reduction was made for short distances. These rapid 
reductions of tariff all took place at the time that the 
British and Submarine Telegraph Companies were extend- 
ing their wires, and from that date no further material 

uction took place till within the last few years, when 
the United Kingdom Telegraph Company obtained its Act, | 
and gave a fair trial’ to the universal shilling rate for all 
distances. This rate, which might perhaps pay well at 
once, and would certainly do so in the future, were all the 


so when divided between three—the Electric and Inter- 
national, the British ae en an Se i 
dom Telegraph Company. e latter, which conferred 
benefit on the public, was the greatest loser by the 
rate, as its wires were less extended out the 
country than those of the older company. - At a com- 
promise has been made, and messages are now sent 
throughout the country at an average rate of about one 
ave and yes each, mn 

_ Four years ago a rtion of these messages were 
transmitted at the rate of te. or four shillings apiece, yet 
the great gain to the public of the recent alteration to a 
maximum of two shillings, instead of resulting in loss to 
the Electric and International Telegraph Company, has 
enabled a ten per cent. dividend to be declared. The 
balance-sheet for the last half-year exhibits a- profit. of 
£72,380, as against £54,076 during the corresponding six 
months of 1864, and enabled £10,824 to be carried to the 
reserve fund, after payment of the dividend. These facts 
prove that the directors have done their duty to themselves 
and the shareholders well ; in fact thé internal business of 
no public company could be more carefully and efficiently 
managed. Mr. Fourdrinier, the late secretary, is said to 
deserve the greater part of the credit of the origination of 
the excellent system of accounts, Still a portion of. the 
large profits to the shareholders is derived from a neglect 
of duty to the public and the working staff. The Inter- 
national Company, having offices in every town in Great 
Britain larger than an average-sized village, has thousands 
of hands in its employ, and ‘these so badly paid, even in 
comparison with railway clerks, that public messages have 
to be transmitted in a great measure by boys, who alone, 
as a rule, will accept the occupation. By virtue of agree- 
ments with the railway companies it is frequently the case 
that these lads are employed in signalling trains, as well as 
in sending messages, the railway and telegraph companies 
paying the salaries between them. The salaries these 
respectable bodies unite and pay to the youths engaged for 
twelve hours a day, in the responsible duties just 
mentioned, actually amount sometimes to ten, twelve, or 
fourteen shillings a week, the latter two stipends being very 
common. Errors in private messages, occasional railway 
collisions, and departure from the line of rectitude by the 
unfortunate officials, must be expected under such circum- 
stances. But the evil has not ended where ‘it be with 
the Electric Telegraph Company. _ Other companies, rising 
afterwards into being in the face of severe opposition, were 
unable to raise their working expenses above those of the 
older company without inviting censure from share- 
holders, hence they were compelled to propagate the in- 
fliction. The London District Telegraph Company caught 
the infection, and once in a case of a defalcation on the 
part of an official, Mr. C. H. D. Curtoys, the secretary, 
was as ashamed to prosecute as the Lord Mayor said he 
was to convict, such was the miserable life and pay of the 
delinquent, as proved in the evidence. From England, 
again, the evil necessarily extended its roots, and we have 
seen in THE ENGINEER as well as in the Indian newspapers, 
how 25 per cent of the Indian telegraph officials resigned, 
and nobody would fill the vacancies, adding one item to the 
discreditable annals of Indian telegraphy. Later still the 
same outcry has been raised in France, and is now believed to 
be occupying the attention of the Government. These facts 
show partly at what cost to the nation, as well as to indi- 
viduals, the hareholders of the Electric Telegraph Company 
receive the highest dividend permitted by law. . One very 
good feature introduced by the managers is that of em- 
ploying females in some of the large stations, thus making 
one opening in London for the ‘redundant supply of that 
description of labour. Those so employed, however, are 
remunerated at a lower rate still. he Hon. Robert 
Grimston, the chairman of the company, said at the recent 
meeting atwhich the maximum dividend wasdeclared, that 
much of this success was owing to the zeal and energy of 
the staff, from the lowest to the highest. He spoke more 
especially of those men who had to be at the lines in all 
seasons and in all weathers, keeping them in order ; so the 
directors, thinking it sound policy to make the staff par- 
— in the profits of the company, had given the whole 
of them bonuses amounting in the aggregate to £4,394, and 
in individual cases to very little, from the large number of 
recipients. After paying this, as well as the dividend, and 
all expenses, there remained over and above a surplus of 
£22,791. 
Competing companies, having fought for every step of 
their ground in every possible law court—from the Houses 
of Parliament downwards—were further crippled by having 
to combat before the local authorities all over the kingdom 
for permission to run their wires alongside the neighbour- 
ing roads; and some country municipalities were so 
foolish, in rare instances, as to refuse the competing com- 
pany permission to enter the district. They cannot, as a 
rule, take the railways; and “Chambers’ Journal,” citing 
Scotch authorities on this’ point, says :—“ Most of: the 
“leading railway companies have not only paid for the 
“erection and maintenance of their own telegraphs, but 
“have sacrificed their own rights in many cases, and 
“ granted to one or other of the companies privileges which 
“seem incredible. What board of directors would pay a 
“locomotive builder full prices to construct locomotives, 
“and, without a shadow of reason, enter into an agree- 
“ ment with him, under a penalty of thousands of pounds, 
“to employ him and him alone, to build and repair all 
“engines; to suffer him to run trains of his own; to 
“ empower him to prevent those of any other builder, or 
“any other company from appearing on the line; to 
“ convey himself, al) his workmen and apprentices, all his 
“ materials, stores, parcels, and correspondence, .free of 
“ charge; and to empower him to dictate who and what 
“ should be conveyed by any train—and all this for half a 
“century? And yet such an arrangement would not be a 
“ whit more absurd than some which exist between railway 
“ and telegraph companies. It is said that the Edinburgh, 
“ Perth, | note Railway Company are absolutel 
“ precluded, by agreements signed and sealed, valid until 
“the year 1894, from erecting a single mile of electric 





wires in England in the hands of one company, did not do 





“ insulator on any inch of their San neh, = ME A 
« pole or permitting anyone else to do any these things, 
“except the telegraph —— Such one-sided agree- 
ments as these are common. us the leadi om 
some of our leading companies has in 
every possible way to squeeze the highest possible dividend 
for the shareholders, at the sacrifice of all other principles 
whatsoever. As, however, the Government has very 
limited the amount of profits, there is hope for the future 
that the public will be better served, the staff improved in 
standing and efficiency, and lines erected capable of resist- 
ing a heavy snow-storm without coming to the ground 
and interfering with the routine business of the whole 
country. 


PAPERS ON PUDDLING. 
By a Practica, PUDDLER. 
No. V. 

Tue author feels that this series of papers would be very, in- 
complete without some detailed account of the methods ‘of 
manipulation which he has found to give ‘the best results, and 
he proposes to conclude the series with a short statement of his 
own practice. Let it, then, be supposed that the materials 
already spoken of are at hand—and they are found in many 
places where they are not used—and that it is proposed to make 
a first-class iron. The puddler will commence operations by 
taking of “small” 8 qr., ball-furnace cinder (fine) 2 qr., charcoal 
cinder, 2 qr., and puddle or tap cinder 1 ewt. 2 qr., or there- 
about. Before proceeding further it may be as well to state that 
the method of puddling about to be explained has been tested in 
practice with the best results. Indeed, it can be guaranteed 
that if the furnace be constructed and managed as described, 
if the iron be judiciously selected and mixed, if the cinder speci- 
fied be used, andthe instructions about to be given as to the 
method of working are carried out, everyone making a .trial of 
such furnace and system will realise all that is claimed for them. 

Dr. Percy cannot see why puddled iron should not equal char- 
coal iron, and'evidence could be produced showing that by this 
system iron has been made of this description. . Let it be 
understood that only five heats per turn can be worked if the 
advantages of this method are to be secured. 

Fettling—The common failing with puddlers is to make the 
furnace too small, which makes their labour harder, besides ‘in- 
flicting an extra loss upon themselves and the employer. When 
the furnace is too small it will not allow the greatest expansion 
and distribution of the iron so that the charge cannot ‘be 
thoroughly boiled; neither will it allow the iron, after being 
boiled, to be properly opened, so that it cannot be cleaned from 
the solid and gaseous matter which cause it to blister and be 
dirty ; besides, it will increase the toil and reduce the yield. 

The furnace here introduced is of medium size, and will admit 
of a requisite amount of fettling. To convince the puddler of 
the accuracy of the above remarks it is necessary to produce a 
fact or. two: Some furnaces are made so small by fettling that 
when the charge has begun to rise, and before it can get up to a 
proper boil, what little cinder is thrown in escapes through the 
door-hole before the puddler’s face. Under such circumstances 
the iron is in such a state that it cannot become fluid again ; and 
as the cinder has escaped through the smallness of the furnace, 
it cannot expand into a proper boil, so that the carbon could be 
oxidised, and the iron subside into a motionless state (“drop”). 

Iron has been found through this apparently trivial circum- 
stance to kcep in a state of fermentation for more than half an 
hour (this is why iron is said to only “ effervesce” in this process, 
and not boil), and the puddler has worked till nearly exhausted. 
Everyone seeing the iron in such state, so fine-grained, and 
looking so kind, would conclude that it must be good ; but when 
brought to the hammer as much gas escaped from it as though it 
was steel iron, and the bottom dry from'cinder. The fact is the 
bottom of the furnace is always destroyed more in this way than 
by boiling. In another case, which has been partly referred to, 
furnaces have been known to be made too small, but the material 
used has caused an éxcess of cinder, and to all appearance ‘the 
charge does not come to a proper boil till this excess has escaped, 
as mentioned above. In this case, however much may run over 
the foreplate, there is still sufficient to carry the charge through 
the boiling stage, because the furnace is now as large as before it 
was fettled. In the former case the fettling resisted the cor- 
roding action of the charge because it was good ball-furnace 
cinder, but in this latter it could not resist because it was bul!- 
dog. How men, on whom rests the responsibility of getting up 
a good quality of iron ‘withthe ‘utmost economy, can say that 
bull-dog is the most suitable thing for iron, it is impossible to tell. 
The writer may here state why he thinks that the.“ infusibility of 
bull-dog is not due to the peroxidation of the iron ;” but he does 
not pretend to dogmatically contradict such an authority as Dr. 
Percy. : 

There is the clearest evidence that it is not very refractory 
when subject to the action of heat and ‘the influence of the 
charge, and this arises from “ peroxidation.” Now if it can be 
shown that cinder, under certain circumstances, is so refractory 
that it will resist the corroding influence of the charge, but 
that when its composition is altered by the xidatidn : of - its 
iron it can no longer offer such resistance, then there is some 
réason for holding such opinions. In practice we find that when 
water is thrown upon cinder sufficiently hot to decompose it, 
a part of its oxygen combines with the'cinder while the hyd 
is set free. The cohesion ofthe cinder is so far overcome t 
it will fall to pieces, and ultimately become very fine; but what 
may be remarked is its increased fusibility—it will melt at a 
lower temperature. Again, let us suppose that at the close of 
the week the bottom of a puddling furnace is‘in good condition ; 
perhaps it is repaired with ‘scraps. The furnace has to ‘be re- 
built, but as there are no plates ‘to be taken’ out the bottom is 
ready for the next week. The furnace is started with the bottom 
in good condition, but in a heat or two, at least before the first 
turn is out, that good bottom is almost every pound worked 
of the plates. At this the puddler is perplexed. He is conscious 
of having done his duty, but he is told there are no scraps 
allowed for; having repaired on Saturday he should have at- 
tended to his work. 

There are many puddlers that can attest such a fact, but-the 
cause of it they cahnot explain. It is‘a common practice when 
a furnace has to be re-built in a hurry to throw water upon it to 
cool it, and the water so. employed, coming in contact with the 
bottom, has the effect of so peroxidising it as to destroy’ its 
resistance to the action of heat and the charge, whith ‘a turn 
before it possessed. - The.pernicious practice which many puddlers 
pursue, viz., that of throwing water ‘in to set the bottom, has 
the same effect’; no water should be used. 

*- Charging.—The whole of the cinder should be thrown equall 








‘ wire on their own supporting poles, or fixing a ‘single 


and regularly on the bottom, and not round the sides; but 
there should be a part of it more likely to be acted upon’in 
melting than another, a little extra may be thrown there.’ 
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this is done the broken should be charged flat on the cinder, 

and not across one 5 
To mention such simple trivial things as these may appear 
their im- 


foolish to many, and if they were attended to and 
portance understood it would be so; but what is the fact? Why, 
nearly the whole of the cinder is thrown round the sides, and 
ot seen: vests: Sn pian son neh bechee) a pig or two put on the 
bottom, them. 





etieet thoes apparently ins Nb yack aot 
apparently insignificant things have upon 

time, quality and economy. It must be insisted that if there be 
not enough slag, or if the slag charged be not available at the 
proper time, the puddler will have to toil till his iron has scoured 
enough from the bottom and sides of his furnace. It is main- 
tained that cinder charged improperly is not available at the 
proper time, therefore the labour is in and, as a 
natural consequence, more time is required, so that only 
five heats are worked instead of six. There is no need to say 
anything to show that the pigs on the top are melted while 
those at the bottom are black; irregularly melting iron inter- 
feres with the quality, and especially with the cost of producing 
it, and this will affect both puddler and employer. If the 
puddler hasto give an amount of labour equal to six heats and only 
gets the wages of five, it certainly must concern him; and if, by 
improperly charging the slag the furnace requires extra repairs 
in scraps, &c., and if, by irregularly melting, only 51b. per heat 
extra is wasted, such trifling things become of great importance 
to ironmasters. 

By charging according to the method that has been prescribed, 
labour and property are economised, which will be évident whilst 
proceeding to notice the 

Melting.—The iron is charged so that the whole of the pigs 
are subjected to nearly the same degree of heat. When at a red 
heat they are to be turned so as to expose the bottom or black side 
to the heat, and in this state they remain till they begin to liquefy, 
then with one rabble the iron is stirred about and then left till 
the whole is nearly in a fluid state, for the only object in 
stirring it about is to clear the bottom from all that adheres 
to it. 

The method of melting generally practised is, as soon as any 
iron becomes fluid to cou mence and continue to work, and this 
is necessary, to prevent one part going through the bottom before 
the other is melted, as it too often does, because the cinder 
charged is not available to counteract the corroding nature of 
the iron; and when the b'ack cold pigs are removed the fluid iron 
runs in, is chilled, and sticks. Reference will be made to this 


again. 

It often happens that a piece or two of pig may be quite hard 
when the rest of the iron is beginning to rise ; such are broken into 
small pieces by the tools and not melted by the action of the fire. 
The probability is that such iron never attains fluidity, so that the 
quality is never what it might and ought to be. Iron for the 
quality wished to be produced should be melted regularly, and be 
of perfect and uniform fluidity, so that all the foreign substances 
which are merely suspended in it may be eliminated, and this 
can be secured by the method of charging and melting pre- 
scribed. 

Two points have now to be attended to—clearing the bot- 
tom and regulating the temperature. The first can readily 
be done if the cinder is not thrown in before it is set, otherwise 
it never can be cleaned without melting it up ; the other must be 
managed so as not to have the charge too hot when ready for 
working; if so the heat will have to be reduced before the point of 
ecntact can be arrived at, as instance cases mentioned before. 

Assuming that everything is in the requisite condition, the 
puddler will now look out for his “candles.” The charge will 
remain at rest a few minutes, though it may be necessary now 
and then to gently agitate it with any light tool. The puddler 
will here remember the remarks of Dr. Percy upon “graphitic 
carbon,” or graphite. He will now see what was meant by the 
words “ when by virtue of its lower specific gravity it rises to the 
top,” it comes in contact with the supernatant slag covering the 
iron, and is converted into those jets of flame which are now visi- 
ble. It is remarked that the whole of the earthy impurities, 
as silica, alumina, &c., which vitrify with the cinder, are brought 
into such condition as to readily separate from the iron, the 
mechanical part of the carbon is expelled, and the charge is now 
in the same state as a charge of fine metal, with this exception, 
that it contains the whole of its combined carbon, so that it is 
in a more forward state with less than half the labour than a 
charge workcd in the ordinary way. 

A fact or two will substantiate this: It was the custom 
to repair the bottom every six heats with scraps and the sides 
with ball-furnace cinder, but when working this system for the 
quality here specified, fettling the sides was dispensed with for 
the sake of saving the space. 

When the writer came to melt in this way many predicted 
that the furnace would be down before the turn was out; they 
were satisfied that the bottom would soon be destroyed. How- 
ever, some gave up their preconceived notions and willingly 
allowed themselves to be initiated when they found at the end 
of the turn, to use their own expression, “that they could work 
a week or month without scraps orfettling.” The work was lighter, 
the product satisfactory, and liberal wages paid. Again, the writer 
has hinted at the sticking of the iron to the bottom; in this case 
almost every heat, without exception, from five to ten, and 
often more pounds, would adhere to the bottom, but the first 
time the iron was melted, as here described, out of a round of 
seven furnaces, not a pound of iron was found to stick. 

It has been more than once asserted that the cinder must be 
proportioned to the amount of carbon with which iron is 
saturated, and any one having no objection to spoil a heat of 
iron by trying the experiment may prove the truth of such 
remarks. Let the cinder here specified be used, but change the 
iron for any of the first two or three elasses that have been men- 
tioned, and carry, or try to carry out this method of melting, 
when it will be seen that from a less percentage of carbon and 
an excess of oxygen or cinder, that “spontaneous puddling” 
will take place, that the charge, even with the best materials, 
is not susceptible of being worked to advantage, but ascertain 
by experience how much each class will carry, then this kind of 
slag can be used to the best advantage both for quality and 

vield. 

: Boiling.—It has been found by experience in working different 
irons that some, after the graphite is worked out—which has the 
effect of reducing its fluidity—a chemical action has taken 
place with very little agitation. When this does not ensue with- 
out, the damper should be closed till it does. 

The agitation should not be of that description which will 
splash the charge over the bridges, or up the back wall, but of a 
steady kind, and so directed as to collect all the thick iron into 
the “basin ;” then by short strokes it should be mixed with the 
fluid part, which will have the effect of incorporating the con- 
stituents of the charge; but the fluidity may be such that this 
will not succeed the first time, but many years’ experience has 
shown this to be the proper way. When the carbon and oxygen 
combine the charge becomes thick, and when this takes place then 

time that quick work is required for a few minutes, and for 





process. Thereason of this is that the rabble Sao iaiea 
just when it passes through the iron; but a good side stroke 
agitates the whole bulk, and for this reason the writer has boiled 
iron for many years with the “rabble.” Scientific men tell us 
that the force exerted by gases is “ always by toca so that the 
formation of carbonic oxide by the union of these two and 
the mechanical force applied by the puddler, the icles of the 
charge are so repelled that every pound of iron is suspended in 
the boiling bath. It is at this stage that the iron gives up the 
whole of its carbon and passes into the malleable state, and as 
a result the boiling ceases and the iron drops to the bottom. 

The iron now requires to be turned and opened with all dis- 
patch, so that it may be equally heated and allow the escape of 
any gas and solid matter suspended in it, which, if not worked 
out, will cause it to blister and dirty in subsequent processes. 

If anything interrupts the boiling and afterworking of the 
charge it will suffer in proportion, but especially if the furnace 
be too small the iron cannot present such a large surface to the heat 
of the furnace it ought to do, but will subside in a thick, dense 
mass, which will cause it to turn up black, make it hard, render 
it more susceptible of oxidation, and prevent it being balled with 
that dispatch and compactness it should be. A word or two on 

Balling.—This should be done as quickly as is consistent with 
putting two bright surfaces of the iron together; if a cold, black 
face be put inside a ball it is for ever spoiled. It should be balled 
as compactly as possible, and there will be no difficulty in this. If 
the furnace be of the proper size, theiron will be soft, and an expert 
hand will ball it like snow. To get a sound piece of iron from 
the hammer is of greater importance than most are aware of, 
and this depends much on its being balled compactly. It is not 
necessary to argue with those who state that iron ought to be 
worked into a “solid mass before it is balled,” as the reverse of this 
is practised at places where, perhaps, the best iron in the country 
is made—they must be guided by the number of times it has to 
be heated and worked after puddling. 

In conclusion, it must be remarked that the chemical laws and 
principles involved in the process of puddling, and the method 
of applying the mechanical agency by which they are brought 
into action, have been but clumsily expressed, nevertheless it 
can be guaranteed that they are correct so far as they go, and 
are the result of many years’ hard labour, reading, observation, 
and experience. 

That;the system so simply described has been carried out with 
the greatest success, and a superior class of iron thereby pro- 
duced with the greatest economy, can be attested by many gentle- 
men eminent in ironmaking. The advantages it offers to the 
puddler are that it will afford a degree of knowledge which, 
if applied, will lessen his exhaustive toil, make it so interesting 
that respect both to himself and his work will increase—to the 
employer a more economical and useful furnace, the means of 
utilising material hitherto neglected, the opportunity of making 
a better quality, which will increase its value; and the tendency 
of all will be to inspire confidence, promote unity, and mutual 
respect between employer and employed. 

The writer seriously urges such an important and useful class 
of men as puddlers are to become men of reading and thought, 
especially to study the nature, properties of, and treatment the 
materials require upon which they daily operate—to acquire such 
amount of self-esteem as will lead to self-improvement, and this 
will exert such a moral influence that the position of the puddler 
will soon be ameliorated in every respect. The writer was told 
by a gentleman, near the Round Oak Works at Dudley, who did 
not know that he was a puddler, in reference to their habits and 
knowledge, that “puddlers were pons 4 a degree above the brute 
creation.” The writer repudiated, as he does now, the assertion 
as not applicable to the generality of puddlers, although there is 
great need for advancement. 

If there is one thing that degrades the puddler more than 
another it is bribery—the giving of a fee for the possession of 
anything that cannot be legally and honestly obtained—the 
taking of a bribe to oppose and prévent some improvement being 
made, though it be in favour of himself, thus making a man a 
willing dupe—a mere tool in the hands of designing men. If 
what has been advanced in puddling be the means of inducing 
those who are so employed to acquire from other books an in- 
creased knowledge of iron and its manufacture, then the object 
of the author of these few remarks will be accomplished. 

Pontypool, February 14th, 1866. 








'THE CATTLE PLAGUE AND MECHANICAL INVENTORS.—It is to 
be feared that the immense losses caused to our farmers by the 
cattle plague will react on those of our agricultural implement 
makers who mainly depend on the home demand for machinery. 
It seems inevitable that the disease will only be at last stamped 
out by forbidding the transit of live cattle. Inventors would do well 
to direct their attention to the mechanical changes that will probably 
be required. Beef and mutton could be kept sweet for months in 
cases out of which the air had been exhausted; and we see no 
mechanical difficulty in extending the principle by which fresh 
salmon and lobsters are preserved in America for British breakfast 
tables. Hermetically sealed up while hot in tin cases, the steam 
expels the air, and, in condensing, causes a partial vacuum, which 
allows such most delicate comestibles to be preserved for months, 
There seems no reason why a portable air pump should not carry 
out the same function for a large plate tank. The transport of 
milk by railway over long distances could be similarly made to form 
the subject matter of a good patent. It was only the other day 
that one of the highest scientific authorities on agricultural ques- 
tions made these observations to us. 

LIGHTING OF PaRIs.—An official communication to the Opinion 
Nationale says :—‘‘ All the burners in the capital, in number 
28,760 (27,352 being fed with gas and 1,408 with oil), are regularly 
lit before the close of day, and burn during the whole night. 
In the gas lanterns the flame has certain fixed dimensions, re- 
gulated so as to produce a light equal to one and a-half of that of 
a carcel lamp burning 42 grammes of oil per hour. There are eighty 
men belonging to the municipal service, and as many inspectors of 
the Parisian company, charged to superintend the efficiency of the 
whole apparatus; they make their rounds every night, accom- 

nied by men whose duty it is to rekindle any lamps which ma; 
cos gone out, and take note of those which burn badly. Still 
more, the quality itself of the gas—that is to say its lighting 
power and degree of purity—is verified every day by the agents of 
the municipal administration, in experimental offices distributed 
over the whole surface of the capital. The results of this control, 
generally very satisfactory, are the subject of quarterly —~ 

ublished in the official journal. All irregularities, some bein, 
inevitable in services of any magnitude, are noted in offici: 
returns, and the company holding the concession by the terms of 
its contract is liable for every burner not giving a flame of the re- 
quired dimensions to a fine of double the price of the gas which the 
same orifice, under ordinary conditions, would have consumed 
during the whole night.” 





lower mast and rigging on end and all the other yards and s 
on deck.. She has a long, flat floor and a good flat section, mike 
vessel of great stability. She has been built for R. Hickson, bs 
and is intended for the Liverpool and San Francisco trade. 
Preston Iron Shipbuilding Company launched their first vessel on 
February 25th, 1865, and the one put into the water on Saturday 
made the fifth since the commencement. The company have now 
on the stocks a steel paddle steamer for Messrs. Forrester and Co., 
of Liverpool, of 100-horse power, a large paddle vessel of 300-horse 
= for the General Steam Navigation Company, two for the 
razilian Government, one for a Liverpool firm, and a double 
screw steamer for the general coasting trade, which will be the first 
of her class built in Preston. 

LyYNE’s TELEGRAPHIC TELESCOPIO RAILWAY DANGER SIGNAL.— 
Mr. Lyne, the steward of Wellington College, Sandhurst, has 
— a railway danger signal, which possesses some good points. 

he patentee proposes that the signal should be placed on the line 
in the same position as that occupied by the existing telegraph 
posts, but a quarter of a mile apart, or at a greateror less distan 
as railway directors may think fit. The post may be constru 
either with wood or iron, but the latter is considered preferable on 
account of strength and durability. Within the outside casing 
is a movable danger post, and by means of a small handle, wheels, 
and pinions, this post can be run up with great rapidity to a height 
of from 24ft. to 30ft. In the event of an accident occurring, the 
guard, who would be furnished with a bunting flag by day anda 
lamp at night, would hasten to the nearest post, which could not 
be more than a few yards off, and would run up the cleets cast on 
the sides of the post, and affix the bunting flag or lantern. While 
this is being effected, the fi fab Mavi bo sind tienaeed 
and wind it up to the height already stated, thus exhibiting a 
signal which could not fail to attract the attention of the driver 
of an a Pager J train, even at a distance of three or four miles. 
It should be observed that the danger post is painted red, and con- 
trasts very strikingly with the ordinary telegraph posts of white 
colour, and is likely to be seen not only by officials in charge of a 
train, but also by other parties stationed on the line, and by this 
means signals would be hoisted for a very considerable distance, 
Another advantage connected with this patent is, that gangs of 
yg 2 would be supplied with handles and flags, and there- 

ore enabled to exhibit a signal while removing the metals 

—a work which has hitherto proved the source of numerous 
accidents on different lines. Mr. Lyne has already submitted his 
invention to Mr. J. P. Knight, the superintendent of the South- 
Eastern Railway, and also to Mr. Scott, the traffic manager of the 
South-Western Railway. 


Tue RoyaL PotyTecuNic InstiTuTION.—Of the new series of 
lectures introduced this year at the Polytechnic Institution, that 
by Professor Pepper is the best. This one, however, has not the 
instructive character of his lecture on “ Light,” delivered last 
season, since the present one consists of simple optical illusions of 
a striking character, but which are not explained to the audience. 
As such an explanation would put the listeners in possession of no 
more scientific information than they possessed beforehand, it is 
better that the thin veil of mystery over the performance should 
not be withdrawn. The best of these illusions consists of the 
heads of four cherubs, floating apparently in mid air, with the 
stars behind them in the distance, and the moon below them near 
the horizon. The heads, being real ones, are very palpable, and, 
moreover, of extreme beauty, the vision of the painter, Sir 
Joshua Reynolds, who drew a similar group, being reproduced 
with marvellous effect. These heads, flitting across the summer 
evening sky, are heard faintly singing portions of the beautiful 
stanzas containing the lines, 

“ ———— Fast falls the eventide, 
The darkness deepens, Lord with me abide.” 


The illusion, carried out in all its details with the good taste Pro- 
fessor Pepper knows well how to exhibit, deservedly draws the 
warmest applause nightly. The only thing new of scientific 
interest, introduced to the public at the Polytechnic, is an adapta- 
tion of the kaleidescope to the magic lantern, whereby the sym- 
metrical figures seen in the former instrument are thrown in a 
magnified form upon a screen, so as to be visible to a large 
audience. Professor Pepper himself first achieved this end, in 
which so many have failed, and the lantern he now exhibits is the 
first so constructed, though shortly others will be on sale for the 
public. The ‘‘ghost” entertainment now on view at the Poly- 
technic is intended only for children, and is ultra-childish, with 
out the wit or common sense which might make it more pleasing to 
all above the age of ten. 


PERIODICITY OF StoRMS.—In a paper addressed to the Academy 
of Sciences, M. Fournet treats of this important subject on the 
strength of upwards of 3,300 observations made in the basin of the 
Sadne in the course of about thirty years. The following are the 
results at which he arrives:—Winter, comprising the months of 
December, January, and February, is almost free from electric 
phenomena. Hence there is a majority of neutral days, and so far 
there is no great novelty; but a fact that had hitherto escaped 
other observers is this, that the winter season generally opens with 
a storm that occurs about the 2nd and 3rd of December, and that 
another storm takes place on the 15th of that same month. These 
might indeed be considered in the light of the last throes of the 
preceding autumn, were it not that other circumstances which 
occur in the heart of winter tend to confirm the opposite opinion. 
The circumstances alluded to are generally perceptible on the 
15th of January, and characterise the rainy period, which is re- 
markable for the rise, and often the overflowing, of the Saéne. 
At the end of February, winter often closes with a storm, just as 
it began in December. In March, the stormy period begins very 
moderately, and it is not until the 7th of April that a real electric 
manifestation occurs. The state of the weather becomes from that 
moment more and more inclined to electricity, until about the 
22nd of May, when one of the greatest stormy evolutions of the 
year takes place; it generally equals in intensity the most 
violent storms of summer. The latter generally opens very 
placidly, and lightning is usually as rare as in winter until the 
5th of June; but immediately after this date the chances of a 
storm increase, especially for the 8th, 12th, and 18th. The 29th of 
June is particularly distinguished for its electrical activity. July 
generally represents a period of tranquillity which stands in 
strange contrast with the violence of June and August. The 
latter month is quiet enough until the 12th, after which there are 
a few calm days until the 18th. Now come what the peasants of 
the Beaujolais call the “‘ storms of the Assumption,” which usually 
put an end to the great heat of the season. The autumnal 
season is generally free from storms ; nevertheless the dates of the 
1st, 9th, 23rd, and 30th September are usually marked by storms, 
and then follows the notorious period between the 7th and 11th of 
October, after which the weather continues quiet until the winter. 
It should be kept in mind that the author has limited his observa- 
tions to the basin of the Sadne, 
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RAILWAY MATTERS. 
Mz. James NasmyT#, the well-known engineer, has been elected 
a director of the Metropolitan. He is the largest individual share- 
holder in that company, holding £50,000 of the stock. 


Tue doubling of the Epsom Railway, at joint 
cost of the South-Western and ton Companies, is nearly com- 
pleted, as is also the new station building for the South-Western 
Company at ead, 


Mr. H. B. SHERIDAN proposes to introduce a bill into the House 
of Commons, making it compulsory on railway companies to 
provide communication between and guard. This motion 
will enable a test to be made of the strength of the railway 
interest in the House. 

THE judge of Marylebone County Court has decided that if a 
railway passenger “‘finds” in a carriage in which he has been 
traveling a purse, a watch, a trinket, or any similar article, for 
which, if lost, the company would not be responsible, he has a 
right to retain it against all the world excepting the rightful 
owner. 

Smm Cotman O’LocHLieEn’s bill, “ further to secure to the public 
the means of travelling by railway in Ireland,” provides that all 
Irish railways shall run one passenger train at least each way every 
Sunday, and that third-class rs shall be conveyed the 
whole journey in one day in cases where first and second-class 
passengers are conveyed within the day. 

Tue Grand Trunk will most likely be extended from its western 


end to Chicago, and it will certainly be with the 
Atlantic and Great Western railway by means of the International 


Bridge at. — thee - Pay: =: ‘on of Gale af 
person going from Liverpoo! cago, or a ton o' rom 
Chicago to Liverpool, would be enabled to traverse the whole land 
— between Halifax and Chicago without change of carriage 
or truc 

THE land in Victoria-street, purchased from the Corporation of 
London by the Metropolitan Company, is to be leased to the Ware- 
house cemey d for ninety-nine years, but practically in perpetuity. 
On this land the latter company is to erect a large block of ware- 
houses. They are to pay a rent of 4 per cent. on the purchase 
money, and leave the entire basement to be used by the railway 
company, an immense ground floor upon which may Lovediied on 
a very large business in connection with other companies, 

THE first section of the Orleans Company’s line from Paris to 
Tours, vid Vendéme, has been opened for traffic. It is nearly 
ninety-one miles in length, and extends from Bretigny to Vendéme, 
comprising seventeen intermediate stations. The new line 
traverses the Beauce and a part of the Perche, and besides the ser- 
vices which it is likely to render to those essentially agricultural 
and industrial districts, it aims at the establishment of a communi- 
cation between Paris and Bordeaux unexposed to the inundations 
of the Loire. 

TuE Spanish railways have for the most part endured grievous 
losses during the last season. The line of Saragossa and Alicante, 
though it has extended from 1,163 to 1,252 kilometres, has suffered 
a diminution in its receipts of about £60,000. That of Seville and 
Xeres a falling off of £20,000; the Great Northern line, from 
Madrid to Irun, the receipts of which were £681,778 in 1864, has 
experienced a trifling rise in 1865, realising £688,532, far inferior 
to the increase it had exhibited in previous years. The Catalonian 
lines, however, show somewhat more cheering results. 

Messrs. FRESHFIELD AND NEWMAN state that under a certain 
Act of Parliament, ‘‘Carriages of the Brighton Company, on 
arriving at Knight’s-hill, near Herne-hill, from the direction of 
Epsom, may be attached to the trains of the London, Chatham, 
and Dover Railway Company, or taken on by the engines of that 
company to Ludgate-hill, but no further. In the same clauses 
there is a power to extend the same arrangements (but not beyond 
Ludgate) to other traffic of the Brighton Company. The truth of 
this statement is not admitted by the Brighton Company. 

To i persons unacquainted with the mode of conducting 
—— bills in Parliament, the announcerment that the examiner 

as found that the standing orders have not been complied with, 
conveys the impression that the bill is lost for the ensuing session. 
Such, however, is not the case; the examiner merely ascertains 
the facts, and whether any error alleged amounts to a non-com- 
liance with the standing orders, and he then makes his report to 
th Houses. Reports of non-compliance are referred to the 
Standing Orders Committee, and it is their function to consider 
the importance of the errors, and the fate of the bill, 

Mr. Beatriz, of the South-Western, reports for the last half- 
year an increase of 206,100 train miles, the rate per mile being 
9°85d., as compared with 10°24d. for the corresponding period of 
1864. This increased mileage had principally arisen from the 
ae of the Andover and ridge and the Alton and 
Winchester lines, together with a portion of the Devon and Corn- 
wall line (about eight miles in length) from Yeoford to North 
Tawton; the Weymouth and Portland railway worked jointly 
with the Great Western Railway Company, and the new service of 
trains between Kensington and the Waterloo and London Bridge 
stations. 

THE prospectus has been issued of the Mont Cenis Railway 
Company, with a share capital of £250,000 in shares of £20. The 
line will be forty-eight miles from St. Michel in Savoy, to Susa in 
Piedmont, and will overcome the elevation at that portion of the 
Alps by the use of the centre rail system, with which our readers are 
familiar. The undertaking is based on very favourable concessions 
from the French and Italian Governments, after a full investiga- 
tion of all its details by commissions of engineers specially ap- 
pointed by both countries, as well as by the English, Russian, and 
Austrian Governments. The link of forty-eight miles thus to be 
supplied will complete the railway route from Calais to Brindisi 
on the Adriatic, and have an important influence on our future 
means of communication with India. 

Tue Lancashire and Yorkshire Company are seeking powers to 
make the following short lines :- The North Lancashire loop; the 
Brighouse branch ; Huddersfield branch, and widening of He ifax 
branch ; and Clayton West branch. The North Lancashire loop 
line is intended for the accommodation of the populous places of 
Great Harwood and Padiham, and the thriving manufacturing dis- 
trict which lies between Burnley and Blackburn. The branches to 
Brighouse and Clayton West are intended to satisfy the local re- 
quirements of those districts. The Huddersfield branch, in con- 
nexion with the widening of the Halifax branch, will facilitate the 
communications between those towns, and will also, by the junc- 
tion at Elland, very much improve the access to Huddersfield for 
the large traffic from the west, which now passes over the circuitous 
route vid the Bradley junction toand from Huddersfield. Thisisa 
measure to which the directors attach very great importance. 

Av the half-yearly meeting of the North Staffordshire Rail- 
way Company last week the chairman said that ‘the com- 
pany’s old and faithful servant, Mr. Forsyth, who had been 
manager and resident engineer of the company at the small 
salary of £850 a year for many years, had been appointed con- 
sulting engineer. Mr. Wilson, an independent engineer, had 
examined the working stock, and reported that it was in fair 
working order, but the engines had long boilers that would not 
bear a pressure of more than 901b. or 100Ib. to the square inch, 
while it was necessary they should be strong enough to bear a 
pressure of 1401b. to the square inch, so as to work efficiently 
and with economy. They had had various difficulties to deal with, 
and it was found the repairing shops of the company were unequal 
to the requirements of the ordinary repairs. Proper tools and 
machinery had to be provided, and all this preparation had in- 
volved expense. The locomotive stock had in the interval to be 


kept in good order, and although the workshops were now in full 
operation the expenses in that department had not been much 
reduced.” Altogether the chairman considered that the expenses 
could not be curtailed as much as had been supposed. 





NOTES AND MEMORANDA. 


In the East Indies the annual cotton crop averages 
2,400,000,000 Ib. 

As many as 100,200,000 tons of water pass over the Falls of 
Niagara, every hour. 

Tr has been stated that the best kinds of steel contain about 
one-fifth per cent. of nitrogen. 

Ir is stated that constant to carbonic acid gas 
frequently results in blindness. Nese 

OF the 1,285,000,000 fey a now in the world, Le pany on wear 
cotton exclusively, and all but 70,000,000 use it more or 

THE presence of the 1-20,000th part of binoxide of nitrogen in 
water may be determined by the use of a dilute solution of chromic 
acid as a test. 

Drs. ODLING and Dupre succeeded in discovering the nce 
pe ae in plants. They obtained ‘251 of a grain from 100 grains 
of wheat ash. 

Ir is estimated that upon distillation a ton of beet-root will yield 
from eighteen to twenty gallons of spirit, and a ton of mangold 
wurzel about sixteen gallons. 

THE effect of re-melting iron is shown in an augmentation of 
the specific gravity from about 7°000 to 7°320, and an increase in 
the tenacity from 20,000 Ib. to 38,000 lb, the square inch. 

Tue Victoria Bridge at Montreal is only 176ft. less than two 
miles; The Menai Bridge is 1,880ft. long, the former is therefore 
nearly five and a-half times jonger. aterloo Bridge, over the 
Thames, is 1,362ft. long. 

Ir has been computed that 800,000,000 gallons of fresh water. 
in a tolerable state of purity, derived from the various sources an 
tributary streams of the Thames, descend through Teddington 
lock every twenty-four hours. . 

In England and Wales 27 letters were delivered to e person 
upon an average in bag Fo 1864; in London, 51; in Scotland, 20; 
in Ireland, 9; in the United Kingdom, as a whole, 23—the total 
number exceeding 679,000,000 

A FoREST intervening between a pestilential marsh and a city 
often affords a protection to the inhabitants; and perchance the 

stiferous air becomes decomposed into innocuous gases during 
its enlargement among the trees. 

In 1764, an American merchant in ge poe received @ consign- 
ment from Charleston, of eight bales of cotton. They were 
seized at the Custom House, under an allegation that cotton could 
not be grown in the American colonies. 

Mr. HERAPATH states that he was unable to detect the smallest 
trace of phosphorus in the bodies of the fire-flies. His opinion is 
that the fight is caused by the burning of a peculiar compound of 
carbon and hydrogen, formed in a special gland. 

By alloying a metal with a non-metallic substance the conduc- 
tive power of the metal is altered as shown in the case of the com- 
bination of iron with carbon, thus—forged iron is represented by 
436, steel 397, and cast iron 359, silver being taken as 1,000. 

THE first commercial news communicated in the form of a 
telegram, from the new world to the old, was sent by the Atlantic 
cable on the 20th August, 1858, and announced the collision 
between the mail-steamers, Arabia and Europa near Cape Race. 

AccorDING to Dr. Franz an absorption of 3°54 per cent. takes 
place during the passage of heat through a column of air 90 centi- 
metres long ; for coloured gases the absorption is ter, but all 
colourless gases now show marked divergence from the atmosphere. 

Ir is stated that if a person placed in a rooin heated to 20 deg. 
Centigrade, plunges his naked arm into a receiver full of carbonic 
acid gas, a sensation 1s experienced as though he had put his arm 
into something 15 deg. or 20 deg. hotter than the air of the 
chamber. 

THE quantity of timber used for railway sleepers is very large. A 
sleeper measures say three cubic feet, and one mile requires about 
8,000 sleepers, which last on an average five years. Hence 1,600 of 
these sleepers require changing annually. For 100 miles this will 
amount to 160,000. 

SEVENTY-EIGHT parts in the hundred of blood, and seventy-two 
parts in the hundred of muscle, are water. Prof. Owen has esti- 
mated the solid matter of a jelly-fish, weighing two pounds, at six- 
teen grains. Some water plants consist of from 90 to 95 per cent. 
of water. 

COLOUR-BLINDNESS is applied not to a disease of vision, but 
rather to a remarkable type of vision. Dalton discovered his 
colour-blindness by hearing a geranium called red, which he had 
thought light blue. Dugald Stewart could not tell a cherry from 
its leaves, except by the form. 

‘“‘T7 is a remarkable fact,” says Dr. Watson, “ that though the 
provinces of North America, especially North and South Carolina 
and Virginia, are full of ague, that disease is nevet seen among the 
inhabitants of the Dismal Swamp, a moist track of 150,000 acres 
on the frontier of Virginia and North Carolina, 

THE sensation upon the ear, connected by means of a tube with 

i lulations, was found to be much greater than 


water in u 
that upon the ear connected with the same water means of a 
patincouly 





solid rod. When both tube and rod were employed s 
sound was heard only in that ear supplied with the tu 

LresiG has shown that every soil absorbs ammonia, and also 

tash, from solutiens containing them or their ae, pasrally 
| aan the acid, which takes up lime, &c., from the in solu- 
tion. The ammonia and potash which are absorbed in large 
proportion by arable soils are rendered thereby quite insoluble. 

M. BousstncAvutt has shown that nitrogen is an indi sable 
ingredient of manure, without which neither phosphate of lime nor 
any other alkaline salt can produce any useful effect. From experi- 
ments he arrived at the conclusion that the atmosphere alone cannot 
furnish plants with nitrogen sufficient for vigorous vegetation. 

ALLoys in which the preponderating metal is the worse con- 
ductor of heat present the curious result that they conduct heat as 
if they did not contain a = of the better conductor; the 
conducting power of such alloys being the same as if the bar used 
in the experiment were entirely composed of the worse conducting 
metal. 

A SAMPLE of pig iron which, after having been re-melted and 
kept 15 minutes in fusion, bore a strain of 20,336 lb., bore, when 
kept in a state of fusion for 2} hours, 27,456 lb.; when 4} hours in 
fusion, 29,227 lb.; 6{ hours, 36,312 lb.; and 7} hours, 37,552 lb. the 
square inch. The"density rose from 7°175 to the first, to 7343 in 
the last experiment. 

WHILE engaged in experimenting on the evolution of heat by 
the agitation of water, Mr. Rennie made use of a kind of churn 
canal of containing 10 1b. of water, and which revolved at the 
rate of 232 revolutions per minute. He succeeded in raising the 
temperature of the water to boiling point, and, as an illustration, 
an egg was boiled hard in six minutes. 


One cord of ordinary pine-wood of 128 cubic feet produces gas- 
light equal to 800 lb. of spermaceti candles ; one cord of oak or 
maple, of good quality, will yield gas light equal to 900 Ib. of sper- 
maceti candles. This estimate is formed upon wood used without 
careful drying; when this, however, is thoroughly attended to, a 
cord of pine-wood has produced a light equal to 1,300 lb. of 
spermaceti candles. 

In the year 1864, 4,865,000 letters passed between this count 
and the United States and British North America—that is, in bot 
directions; 3,632,000 between this and India and China; and the 
following numbers between this country and the other countries 
named, viz., 2,915,000, Australia; 1,727,000, West Indies, the 
Pacific, and the Brazils; 6,771,000, France; 4,403,000, Prussia, 
Hamburg, and Bremen; 924,000, Belgium; 600,000, Holland; 
827,000, Italy; 617,000, Spain. 





MISCELLANEA. 

Tue death is announced of Mr. Brande, F.R.S., the eminent 
chemist. } 

Tun Livespesl Deck Basel hele See See 
the caleay of Mr. Lyster, their engineer, to £3,500 a 
year. 

Tue Peebles town council has resolved to consult Mr. Gale, O.E., 
as to the ‘water supply of that town. Mr. Lealie has also 
“a miles from find it 

In Illinois th femte Sate economy 
to cart their gtain with enon that city, of sending it by 


rail. Lemp eae 

The Traitors’ Gate at Tower, through which political 
prisoners passed, has for some time been in course of demolition, 
and has during the last four days been entirely removed. 
In the caso of Tengue ©, Stet, Br t of the differ- 


tial tent, Vice-Chancellor Wood has granted an in- 
fee : the application of the defendast for time to 
aj 

wile \iitinsd tablen no: nS <. 
27,711 pu yo as as 
thle table The estimated annual receipts from these, token 
ro y, is £4,040,000. 

Tur number of Cornish for the 
month of December is 31. tons of coal, 


fathoms. high 
an 209 tons of water ten fathoms high. 
50,900,000 Ib., lifted one foot high by the consum 


A duty 
r of 112 Ib. 
of coal. 


M. Marreucct states, as the result of observations, that the 


tempests co from the Atlantic, which reach Ew by the 
western coast of Ireland, are those which the most uently 
reach the Italian ports upon the Mediterranean and on the 


Adriatic. 

Ir is reported from Vienna, Seek the Atheneum, that Signor 
Bonelli is m experiments on the treammission of ponderable 
articles by electricity, and has succeeded to some extent. Hence 
we may perhaps, live to see realised the old wife’s notion of send- 
ing small parcels by telegraph. 

Apout one thousand tons of shot and shell thrown into the forts 
at the mouth of Cape Fear River (below Wilmington), by the na: 
during the bombardment under Admiral Porter, have been col- 
lected, and will be sold by auction, Feb, 15, for the benefit of the 
Government. 

By the Austrian commercial treaty no duties on our manufac- 
tures are to exceed 25 per cent. ad m. And yet we are 
informed that English traders wi!l be benefitted by the treaty, 
from which may be inferred the extent of protection hitherto given 
to native manufacture. 

A PAPER hat company is being formed in Boston, Massachusetts. 
The company will have a capital of 80,000 dols., and own a patent, 
recently secured, by means of which it expects to manufacture 
durable, desirable, and waterproof paper hats of any form or colour, 
at a cost of 8 to 25 cents. a piece, 

Mr. CuILpers has introduced a bill to facilitate the erection of 
dwelling-houses for the labouring classes. The Public Loan Com- 
missioners are to have power to advance one-half the cost of 
buildings at a rate of interest not exceeding 4 per cent., and this 
loan is to be repaid by instalments. 

M. Duprez has brought before the Acad of Sci of 
Belgium some questions connected with the construction of light- 
ning conductors. His experiments lead him to call serious atten- 
tion to dangers which may attach to the employment of sharp- 
pointed conductors, especially when attached to gunpowder 


magazines. . 

An Austrian exy . posed of the corvette Frederich 
and the frigate Schwarzenburg, under the command of — 
Admiral Tegethoff, is to leave the port of Trieste in the spring for 
the Indian and China seas, to negotiate treaties of commerce 
similar to those which the other Dascpeen Powers have been 
making for several years past. 

M. Baconto, of Milan, who has been for some time i in 
researches on the production of electricity by vegetable qubelanete, 
has arrived at this curious result, that a few slices of beet-root 
placed alternately on slices of nut wood, and provided with stalks 
of cochlearia by way of conductors, will produce a current of suffi- 
cent intensity to excite contraction in the muscles of a frog. 

Tue production of coal in France last year was, in round figures, 
11,300,000 tons ; in 1860, 8,300,000 tons; in 1855, 7,450,000 
tons; in 1850, 4,430,000 tons; in 1845, 4,200,000 tons; in 1840, 
3,000,000 tons; in 1835, 2,500,000 tons; in 1830, 1,860,000 tons; 
in 1825, 1,390,000 tons; in 1820, 1,090,000 tons; and in 1815, 
880,000 tons. The average sale price of the coal raised in France 
last year was computed at 9s. 2d. per ton. 

‘A WRENCHMAN at Lyons alleges that he has made an invention 
which will effect a sort of revolution in steam shipping. Briefly 
stated, it consists in placing in wagons or cases in the hold 
of the ship, and by means of a simple yor worked by the 
steam that is let off on arriving in port, hoisting them on to the 
deck, where they are placed in trucks on rails, and run on to the 
quay. By this system it is alleged that the unloading of a ship 
can be effected in a very short time by two men. 

A SCHEME brought forward some ro since has been revived, 
a junction between the Baltic and Black Seas, by 








Viti, 





for effecti 1 f 
utilising and improving the navigability of certain rivers in Ger- 
many and Austria. M. de St. Hubert, a Namur capitalist, is 


stated to be at the head of the enterprise. The Baltic could be 

united to the Danube by the simultaneous canalisation of the 

Marck and the Oder, over a lei of about 500 miles, and the 

union of the two rivers would be established by means of a 
junction canal to be constructed between Oderburg and Weis- 
irchen. 

Tue total weight of the London, when she left the East India 
Docks, after her cargo was in her and she was y for sea, was as 
follows :—‘‘ Hull, masts, rigging, anchors and chains, water tanks. 
kentledge (200 tons), engines and boilers, without the water, 2,020 
tons; water in the boilers, about 40 tons; boats, 10 tons; sails, 
4 tons; water tanks, 78 tons; provisions, 55 tons; stores, 20 tons; 
passengers, officers, men, and effects, 24 tons; coals, 473 tons; 
cargo, dead weight, 345 tons; measurement, goods, 950 tons; 
100 tons measurement at 35 tons weight would leave about 
341 tons; the total weight bans 3,410 tons. 

Tue United States iron-clad steamship, Monadnock has sailed 
to join the Pacific squadron at San Francisco. She will be taken 
through the Straits of Magellan; and Professor Harkness, of the 
U.S. navy, has been sent out in the ship to make an especial study 
of the behaviour of the com The phenomena to be noted are 
the changes in the magnetism of the vessel herself, whether per< 
manent or variable, on the e from north to high south 
latitudes; and the variations in the declination of the com 


needle. The Monadnock being a large ship, with two turrets, 
will, it is expected, furnish valuable data towards an elucidation 
of that difficult and much-debated question—-the of 


iron ships. 

THE following appointments have been made by the Admiralty 
this week :—Chief-engineer -Thomas W. Tandy, to the Favourite, 
10, screw iron-cased corvette, at Sheerness. neers—John B. 
James, to the Favourite; John. Watson M’Kenzie, to be additional 
of the Princess Royal, 73, screw fingship, at China, for disposal; 

teorge C. Scholes, to the Cumberland, for service in the Mullet; 
William Liard, to the Asia; John Boxell, to the Industry, for the 
Trusty. First-class assistant-engineers—John Muir and John 
Dingmall, to the Favourite; Edmun Clark, to the Simoom; 
Michael B. Kelly, to be additional to the Princess Royal, for dis 
=. Second-class assistant-engineers—Ivie A, Couper, to the 
imoom ; John Allan Lemon, to the Indus, for service in the 
Zealous, 
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TuIs invention, patented by Messrs." Juckes and Swinburne, of 
Wenlock-street, City-road, London, has for its object improve- 
ments in locomotive boiler furnaces. In order to adapt an endless 
system of fire bars to the furnaces of locomotive boilers the fol- 
lowing combined arrangement is applied :- The endless chain of 
bars is supported and carried by barrels, one at each end. The 
barrel which carries the endless chain at one end is cogged or 
formed with a surface suitable for driving the chain when the 
roller is rotated. The axis of this barrel turns in bearings on the 
sides of the furnace or frames, and such axle has fixed on ita 
ratchet-wheel, which receives motion by a connecting rod and 
driver actuated by an eccentric on one of the axles of the loco- 
motive engine. The axis of the other barrel, which is under the 
fire-box or furnace of the locomotive engine, turns in bearings 
carried by a frame, one end of which frame is supported by necks 
or axes in such manner that the other end of the umaee is capable 
of being lowered so as to discharge the fuel from the fire-bars. 
The further end of the frame has plates fixed or formed on it, 
which are slotted, and through the slots a cranked axle passes, and 
there are also outside plates supporting the bearings of the cranked 
axle. On one end of the cranked axle is a screw wheel, into which 
a screw gears, the shaft or axis of which is extended, so that by a 
wheel or handle thereon the engine-man can readily turn it, and 
thus raise or lower the end of the frame which carries the endless 
chain of fire-bars. One of the barrels is capable of being adjusted 
away from the other, in order to compensate for the wear of the 
chains. At the fire-door end of the furnace or fire-box there is a 
hopper, having at its bottom a sliding door, by which the quantity 
of fuel taken on to the fire-bars is regulated. Within the furnace 
or fire-box near the door there is an arch of fire-brick; at the other 
end of the furnace is a water pipe, through which water is circu- 
lated, and over this a bridge of fire-clay. When at work the 
endless chain of fire-bars is raised to the highest position, or 
somewhat below it, as occasion may require, in order to regulate 
its position in respect to the water-pipe above. When the fur- 
nace is divided more than one endless chain of fire-bars is employed. 
_ Fig. 1 shows a side elevation of part of a locomotive engine partly 
in section, having the invention applied thereto. Fig. 2 shows an 
end elevation cf the same. The endless chains of fire-bars may be 
formed according to any of theconstructions now applied in fixed fur- 
naces, and separately they are not claimed as part of the invention. 
The endless chains of fire-bars are carried by two drums, such as are 
shown at Fig. 6. At the back end of the fire-bars is a hollow 
water bridge, connected by pipes to the water cistern above the 
front end of the boiler, or it may have another position in such 
manner as to allow the water to circulate from, and to, and through 
the water bridge in like manner to water bridges used in fixed 
furnaces, where endless series of fire-bars are used. a, a is the 
endless series of fire-bars on the drums b, 6, the axes of which 
are carried by the side framings c, c, which are fixed on either side 
and at the lower parts of the fire-box. These side framings ¢, c 
(Fig. 3) turn on an axis f at their back ends, which axis f is 
also the axis—shown in plan by Fig. 5—of the back drum, 
and the front ends of these side framings are connected by a 
bar gy. The axis of the other drum is supported in slots inthe 





| bright in the lathe in an incredibly short time. 








side framings c, c, soas to admit of adjustment of the endless | 


chains of fire-bars and to keep them sufficiently tight. h (Fig. 4) 
is a cranked axis, which turns in bearings on each side of the 
fire-box; the cranked portion of this axis passes through slots i, i, 
formed through plates 7’, i’, fixed to the side framingsc,c. On 
one end of this cranked axis is a screw wheel j, which is driven by 
a screw or worm k on the shaft k’, which, when it is desired to 
drop the front end of the system of endless fire-bars, is turned by 
the handle 4*, and the fire-bars are again brought back into a hori- 
zontal position by turning the handle k* in the opposite direction. 
Motion is continuously given to the endless system of fire-bars, 
when the locomotive engine is in motion, by means of an eccentric /, 
on one of the axles of the locomotive engine, which gives motion to 
the rod , which at its other end is pin-jointed to the lever n, 


| 


which gives motion to the claw or drive: 0 on the arm p, which is 


pin-jointed to the lever x. The claw or driver o gives motion to 
the ratchet-wheel p’, which is fixed on the axle of the front drum 
of the endless system of fire-bars; q is a door which is raised and 
lowered by the screw shaft 7, in ale to adjust the quantity of 
small coal on the endless system of fire-bars; sis a hopper, into 
which the small coal is fed on to the front end of the system of 
fire-bars, 





3AILEY’S FUSIBLE PLUGS. 
THE accompanying engraving represents a fusible plug patented 
by Mr. Bailey and manufactured by Mr. W. Tate, Cooper-street, 
Manchester. Its construction is very simple. The fusible metal 








D, is traversed by a copper pin B, which transmits the heat equally 
through the metal, and tends to prevent that deterioration to 
which fusible metal in such formations is exceedingly liable. We 


| believe that this plug answers very well, about 5,000 being in use. 








THE CREWE LOCOMOTIVE WORKSHOPS. 
(Concluded from p. 108.) 
THE WORKSHOP TOOLS. 

A GREAT number of smaller machines are placed on a storey 
above one of the tool shops. The lightness and simplicity of 
the work, obtained by means of the automatic machinery, allow 
a good number of young boys to be here employed, so that this 
shop is facetiously termed the “nursery.” We noticed here a 
simple contrivance by the aid of which washers could be turned 
In this simple 
operation much time is lost by the apprentices usually put to 
this work, through the more or less frequent application of the 
callipers, sometimes accompanied with the operation of stopping 
the lathe. All this is avoided by setting against the washer, at 
the reverse side to that cut by the tool, a little gauge hang- 
ing loosely ina hinge. Before turning up a number of washers, 
this gauge is adjusted in a standard which is fixed till all are 
done. When arough washer is fixed in the lathe, the little gauge 
is leaning against it, forming an angle with the horizon, which 
gradually diminishes as the stuff gets turned off. As soon as the 
last cut is taken the gauge instantly drops down, warning the 
boy that the required diameter is reached, and the job done. 
The numerous name-plates required are done in a way which 
must save many a pound to the fortunate shareholders. To those 
cognisant of the well-known principle of Blanchard’s copying 
lathe the mode adopted will be at once clear. Two similar 
name-plates are cut out at one time at a boring machine furnished 
with two spindles, The table is movable, being adjusted to the 




















necessary curves and letters by means of a template, the counter- 

rt of the name-plates being drilled, or rather slot-drilled, out. 

he machine is worked by a machine labourer, and it turns 
out in one day an amount of work it would take ten 
skilled engravers to do within the same time. In turn- 
ing up nuts much of the time is taken up in stopping 
and starting the lathe at the times when the work is being 
removed. This is saved in a lathe fitted with a simple 
contrivance by which a clutch is made to slide up and grasp hold 
of the exterior of the nut. Being turned round at a quicker 
speed than the work, the nut is rapidly removed when finished. 
This plan has more than tripled the daily production of the lathe. 
The elegant curve of a properly shaped snap-head bolt, so much 
prized by the lovers of good workmanship, is sometimes miser- 
ably mauled by a careless or incompetent turner ; and, in any 
case, much time is lost in trying on the gauge. Mr. Rams- 
bottom, while going through the works some time ago, had his 
love of proportion offended by some badly-shaped snap-heads. 
He accordingly schemed the contrivance shown in Figs. 1, 2 and 8, 
which has been found to turn out excellent work with great 
rapidity. As is seen, a cylindrical tool is adjusted into the socket 
of a rod able to turn in all directions in a common ball-and- 
socket joint; against the handle is fixed a template made of 
the magnified shape it is wished to turn out or copy on the head 
of the bolt-tools. It is evident that, notwithstanding its great 
simplicity, the contrivance also possesses general adaptability ; 
though, as a rule, one qualification has often, in tool-work, to be 
sacrificed for the other. 

In another part of the works we witnessed some wall-drills, 
arranged in a simple, almost rough way, but in such wise that 
the work could be very quickly set. The table was shifted in 
a parallel line to the wall, on a pair of rails, one being a V-rail- 
The wood-working shops are provided with a very complete 
assortment of the most modern wood-working machinery, 
amongst which we witnessed a machine on the slot-drilling 
principle for mortising work. The hammer handles for the 
smiths and other artizans are turned out in a Blanchard lathe, 
and smoothed up by a plan we have not seen anywhere else. 
It is an importation for wood-work of the familiar emery-wheel 
of the fitting-shop. Next to the cast-iron rim of the wheel is a 
layer of soft “sponge-cloth,” then comes one of brown paper, 
and over all one of canvas. On this is glued glass-dust, forming 
a polishing surface on which the handles, as they come from the 
Blanchard, are rapidly smoothed for use. This glaze lasts one 
week's work. 

We now come to another class of tools, specially designed by 
Mr. Ramsbottom for doing the several precise jobs required to be 
executed in locomotive repairing work. Their special character 
consists in their portability, whereby they can be set to work 
without taking too many details to pieces. The steam-port facing 
machine, which we illustrated recently forms an excellent ex- 
ample of the combination of judgment and invention charac- 
terising Mr. Ramsbottom’s designs. It has been working since 
1853. Its great simplicity scarcely makes a description ne- 
cessary ; and it will at once be seen that the scraping tools are 
in one piece with a disc, each bolted to a worm wheel driven by 
the large central screw. This screw acts on both wheels at the 
same tiine, thus covering the valve face vertically, while the 
self-acting feed-motion carries the cutters onwards. The whole 
combination forms a remarkable instance of the adaptation of 
the screw and worm-wheel. A machine for dressing up the horn- 
blocks is on the same principle, and it is made sufficiently long 
to take both the opposite blocks at the same time. As showing 
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what can be done with these machines, it may be mentioned 
that one fitter and a labourer can face up a valve face in one 
day’s work. The motive er is supplied by a cotton cord 
Gilvon Geta. tho Mas of shitting: pundit havegh On etnies of 
the shop. The ing pulley used is in halves, so 
it can be fixed anywhere without adjusting the engine. The pulley 
driven by the cord is shown on the plan view of the engra’ 
of the valve- i 
re-boring the cylinders is driven in the same way. It is 
structed on the usual plan of a boring head fed along a boring 
bar by a worm-wheel motion. 

One of Kendall and Gent’s well-known little machines is 
used for cutting the brass tubes to the requisite length. 


ving 
ing machine. The cylinder-boring machine for | the 
con- 





It has 
been reported that the hydraulic test is not used by Mr. Rams- 


thus firmly and accurately adjusted, its flanges are faced up in the 
lathe. Sadtad tay thane teens 40 pistes for the puspens in Ge 
ry Pars mde are then ao eas The valve faces and 
ve require to up; and their ad 
Soant on tha machinn ts os tase chested ley chaning the sree. 
up flanges to brackets formed with appropriate flanges accurately 
turned up; these chucks being, of course, themselves bolted to 
ing machine table. A somewhat. different mode of pro- 
ceeding is adopted at Crewe ; the cylinders are first bored, gene- 
rally in pairs, and are then planed... The bolt holes in the 
flanges are set out from standard templates—the plan being of 
t use if it be required to replace any cylinder ; this has, in 
been often done without the new one requiring any addi- 





tional fitting. No other kind of piston is used in the engines but | 
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RAMSBOTTOM’S APPARATUS FOR GETTING UP SNAP RBOLT-TIEADS. 
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RAMSBOTTOM’S TUBE-CUTTER FOR 1fIN. TUBES.—SCALE, 2IN. = IFT. 


bottom for boilers ; but the contrary is the truth, and even all the 
brass and copper tubes are tested up to 200 Ib. The hydraulic 
test is now used for both the old and new boilers. The rings of 
the barrels were formerly gauged, both before and after the ap- 
plication of the pressure, by means of thin iron hoops. This plan 
has, however, been discontinued. The old tubes are cleaned by 
mutual attrition. They are simply placed in a long cylinder 
nunched with holes ; on being caused to revolve, the friction thus 
induced is found to rid them completely of any scale on their 
outsides. A very simple and efficient contrivance of Mr. Rams- 
bottom’s for cutting off the ends of the brass tubes in their 
p aces is shown in the engraving, Fig. 4. The cylindrical end, 
«ade to the inside diameter of the tube, is inserted up to the 
depth determined by the stopper shown to be fixed to this rod 
by means of a pair of screws. A small steel cutter is fitted into 
a tapered dovetail made in a bent bar kept up by a powerful 
spring, and the whole apparatus is caused to revolve by the handle 
at the back ; the tube is cut through a plane exactly at right 
angles to the inside diameter of the tube, the internal surface of 
which, in fact, serves as the guide for the operation. 
NOTES ON THE WORK. 

The cylinder being the most important part of an engine, the 
work of getting up the cylinders is the most important part in 
the turning and fitting shops. Different systems are followed in 
different places in doing this portion of the work ; and it is clear that 
a true comparison of the relative values of these plans could only 
be obtained by comparing their economical results as represented 
in saving of wage, per amount of work, and quality of work done. 
At the Gorton Foundry (Beyer, Peacock, and Co.) the flanges of 
the covers are first faced up in the lathe in order to get 
an accurate basis to work from. For this purpose, in order to fix 
the cylinder between the two lathe centres, two conical plugs are 
temporarily adjusted into the ends, which are generally slightly 
chipped out for the purpose, a circular mark for the guidance of 
the fitter having been previously struck out. A bar is passed 
through the conical plugs, screwed up, and the cylinder being 


, the well-known shape known under the name of Mr. Ramsbottom, 


and simply consisting of a light cast iron body, packed with 
three narrow wrought iron wires. 

A noticeable plan, always used here for lengthening out the 
duration of the slide valve faces, is to drill jin. holes with a 
slight taper, and jin. deep, at a pitch of jin. in the faces. These 
holes are then filled with patent metal, and the combination is 
stated to give remarkably good results. This effect is probably 
due to the diminution of friction caused by the smoother 
surface; and it is certainly a remarkably simple way of at least 
lessening the usually more or less rapid wear due to the steam 
pressure on the back. 

In the foundry, Jobson’s well-known turn-over table is used 
for casting the engine buffers. The brass axle-boxes are also 
cast in a machine, but upon a different plan. A box is merely 
used, through which the pattern is drawn from below when the 
sand is rammed down. The small lead plugs for the tops of the 
fire-boxes are cast upon a plan which might be termed double 
plate-moulding. The pattern, fixed on a plate, is drawn through 
another, which is then removed. The white metal linings for the 
eccentric clips are cast in special cast iron moulds, and the 
resulting exact similarity of shape allows any one to be very 
quickly replaced. 

The smith who made the first solid wrought iron railway 
wheel must have been an excellent and ingenious workman; 
and though forging wheels is now reduced to routine, a well- 
dressed wheel will always be a masterpiece of the art of the 








smith. It is not so many years ago that no wheel of the kind 
could be made on the Continent, and even now the heavy cast iron 
boss is extensively used there. The plan adopted here for forging 
the wheels does not differ much from that used in other large 
works of the kind. The arms or spokes are first roughly forged 
under the steam hammer ; they are next finished in swage blocks 
cast to suit, so that all the arms may be exactly alike in shape 
and size. This is necessary, as the main part of the boss is built 





up of segments or V's, forged on one end of each spoke, 
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is getting into general adoption in all large forges. We must 
here add that the circular hearths used for welding up the 
frames and for bossing the wheels are fitted with a neat con- 
trivance for increasing their efficiency. This consists of a sort 
of cap or deflector like the roof of a house, made of a plate bent to 
rather less than a right angle, and lined with fire-bricks. This 
can be raised and lowered on the hearth, and in covering up the 
fire its effect is to concentrate the gaseous products of combustion, 
rapidly producing a welding heat. By its aid the tour de force 
has been achieved of welding two miles of rail in one piece. 
This longest rail in existence has been laid down for some time 
on the line between Shrewsbury and Birmingham. Another 
noticeable point is that the spokes of the wheels being bossed 
are filled with foundry sand instead of small pieces of cok 
plan which also has for effect to concentrate the heat. ° 

The springs worked up in large locomotive shops are usually 
ordered at Sheffield, but, especially as the London and North- 
Western Company are now steel manufacturers, they find it best 
to make their own springs themselves. It was the other day cited 
to us as a wonder t MM. Petin Gaudet et Cie made 
locomotive springs of Bessemer steel; but this has been 
done for some time at Crewe from home-made Bessemer 
plates. As regards the construction of the springs, the separate 
plates are each made with a nipple or projection in the centre, 
which, on the other side, forms an indentation. These recipro- 
cally fit into each other, and hence there is none of that weakeni 
solution of continuity which is produced by the usual cen 
bolt. Each plate is then tapered down at each end by being 
passed, after being heated, between a machine with an eccentric 
roller, which, by the way, was furnished by J. Brown and Co., of 
Sheffield. In adjusting each end of the plate in the machine, 
the central nipple is dropped into a stop in front. The 
furnaces for heating the plates of the springs have not less 
than six doors on each side. It is noticeable that the shop is 
kept remarkably cool by the simple contrivance of a cover, fixed 
at some distance from the side, so that there is a badly conducting 
layer of air between the main sides and the cover. Each spring 
is tested in a somewhat peculiar manner. An ordinary way is, 
as well-known, to fix the two ends of a spring in a common lever- 
testing machine, the deflections being both obtained, and the load 
required for a certain deflecti ed, by means of a 
graduated lever and weight. This plan, though rigorously 
accurate, would be too slow to be employed to test the some 
10,000 springs required for the growth and repairs of the 
London and North-Western Railway Company. They are 
thus tried by means of a horizontal steam cylinder set 
in a wall, and the end of whose piston rod is used as a ram to 
give the required pressure to the centre of the spring. This 
pressure is approximately determined by the steam gauge 
attached to the cylinder. It has, undoubtedly, the additional 
merit of putting a quick and sudden deflection on the spring, 
closely resembling the actual work it will undergo on the line; 
but the pressure applied can be scarcely known with rigid 
accuracy. 

On the occasion of our visit, a machine was being made for 
grinding down the whole surface of the locomotive frame plates 
to a true surface, thus saving some eight or ten days’ labour 
in the erecting shop in chipping and filing for fitting on 
the different brackets. She weed machine in which this 
important operation will be performed may be defined as con- 
sisting in a combination between the usual locomotive frame- 
slotting machine and a grindstone. The work will be brought 
under a grindstone, 4ft. in diameter, fixed to a_ vertical 
spindle, and working in a trough in which is the plate 
covered with water. Not less than 800 tons of fire-bars are 
used yearly on the London and North-Western; and it is 
naturally found most convenient to roll these in special rolling 
mills. There is thus a 10-in. train rolling mill for this and other 
similar pu in the forge. It is driven a horizontal 
engine, with two cylinders on the locomotive fashion. 





MISCELLANEOUS NOTES. 

We have alluded to the simple plan adopted for keeping 
down the temperature of the spring shop by means of double 
sides to the furnace for — e springs. Another plan, 
which ought to be more generally adopted, is for keeping the 
smithy at a healthy temperature. It simply consists in letting 
in some air from the blowing fan. The lowering of the tempera- 
ture and the change in the atmospheric air thus produced is a — 
boon to the men, more especially with the iron hearths which are 
now so generally in use. With the same beneficent intention, in 
the brass foundry the furnaces have an opening at the top part, 
near the mouth, which opening communicates with the main flue 
at the back. The induction current ego pe ya draws off the 
fumes from the metal before they can and contaminate the 
atmosphere. Amongst similar arrangements testifying to Mr. 
Ramsbottom’s solicitude for the comfort of his men, may be 
classed the system adopted by which their weekly pay is distri. 
buted. In most large works this operation takes a long time, 
and it is not uncommon for men to have to expend an additional 
hour or so in getting the money they have previously earned. 
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All this is overcome by very simple ts. In the first 
the five thousand men or so are divided into two lots, one set 
ing paid at noon, the other on the night of each Friday, as they 
are issuing from the gates of the works. A double advantage is 
thus gained. Those inclined to squander money at the public 
house are not subjected to that degree of temptation they would 
otherwise und in being paid just previous to the half holiday 
on the Saturday and the day of rest on the Sunday. What may 
be termed the mechanical arrangement, by which not less than 
the 2,000 of each lot are paid in twenty minutes, simply con- 
sists in temporarily placing, in front of the gates, four little 
wooden paying houses. At the two diagonal corners of each 
house is a clerk with the money; each man, as he passes, knows 
where to deliver his number, the money is given in exchange, 
and there is thus none of that waiting in Indian file which is, 
under such circumstances, naturally so trying to the patience. 
Similarly testifying to the thoroughly systematic way in which 
the establishment is managed, is the use of a set of tell-tale 
clocks, dispersed at different parts of the works for the control of 
the night watchman. Many a fine engineering workshop has 
been, ere now, burnt down for want of a similar precaution. 
Quis custodict custodiem ? and a night-watchman is often under a 
strong temptation to go to sleep, lulled by a security which may 
be only fancied. Old George Stephenson is said to have always 
made the night watchmen clean away during the night all the 
shavings, chips, and filings made during the day, and the slightest 
omission, when discovered, led to the men being re-called out of 
their beds. The result is that Messrs. Stephenson’s works at 
Newcastle have never been burnt down; though those of the 
Messrs. Hawthorne, close by, where this precaution is said to 
have been neglected, have more than once suffered from this 
calamity. 

In connection with the steel works is a chemical laboratory ; 
but analyses of feed water and similar investigations are also 
conducted in the interest of the locomotive works. In the 
same way the data for the application of the spectroscope to the 
Bessemer converters are being acquired by one of Mr. Rams- 
bottom’s draughtsmen, under his direction and that of Professor 
Roscoe, of Manchester, and at the same time it is being at- 
tempted to be used for determining the best mixture of cast iron 
for the ordinary foundry cupola. The amount of grease and 
dried oil which collect themselves in the course of time on engine 
and machine work is often very considerable—more especially if 
the parts are not kept very clean. This is not the case on the 
London and North-Western; but it is found profitable to boil 
the grease off the old engine brasses. This is done in a tank of 
hot water; from which the grease is afterwards strained. It was 
formerly sold, but is now employed for making soap for the use 
of the works. A strong testimony in our eyes to the practical value 
of the injector is that none of the new engines built are fur- 
nished with feed-pumps ; injectors only are employed. In fact, 
t may be said that there is scarcely a feed-pump in the place, 
and injectors are similarly used to feed the stationary boilers. 
The total consumption of water at the different works amounts 
from 600,000 to 700,000 gallons daily. It is brought all the way 
from Whitmore—a distance of eleven miles—being pumped up 
a well sunk in the red sandstone. Its great purity must consider- 
ably increase the duration of the locomotive boilers, as it is stated 
to only contain five grains per gallon of inorganic impurity, and 
no organic matter at all. 

In conclusion, we may observe that it is undoubtedly true that, 
of all engine work, the manufacture of locomotives offers the 
widest field for the adaptation of special workshop tools. Again, 
the manufacture at Crewe being confined to two or three distinct 
types of locomotive work, affords the possibility of carrying out 
automatic processes to a much further extent than in a private 
shop which has to conform to the ever-changing specifications of 
a number of different customers. But many of Mr. Rams- 
bottom’s inventions lire universally applicable ; and, whatever 
opportunities have been offered to the mechanician in a loco- 
motive workshop, it is certain that they have never been pre- 
viously turned to such advantage as at Crewe. 





SOCIETY OF CIVIL ENGINEERS OF FRANCE, 
January 19th, 1866. 
M. Nozo, President, in the Chair. 

M. Donnay read a communication from M. Armengaud, jun., 
relative to a system proposed by M. Lourdaux to supersede the large 
turntables habitually used for turning locomotives and tenders. 
The principle consists in the arrangement of a double return 
switch, so constructed as to enable the driver to turn the loco- 
motive, end for end, as it were by two quarter revolutions. The 
advantages claimed in favour of the invention by M. Lourdaux are 
as follow :—The switches are simply constructed and do not occupy 
more space than a turntable; the mechanism requires no assistance 
to work it and is quite free from danger, since the operation may 
be performed as slowly as desired. Turntables, on the contrary, 
require a number of men to work them, and their mechanism is 
always subject to derangement. 

M. Donnay stated that he had made a calculation of the 
probable cost of such an arrangement with curves of 200 metres 
radius, which he found to be as follows :— 


Valme ofland .. 1s os of cf cc co co co co co 14,000. 
PED EY cc ce ke ce 00 ee oe eg on es 
Sallast oo ue 08 6e oe ee 6s ce ce ee oe SORE 
Mibemeiieme 34: cc ce co 0e 0e 00 ce ee ce oo |=6D 
54,200f. 


As the expense of a turntable of 45ft. in, diameter is only 
18,000f., it is evident the statement of economy is far from being 
in favour of the proposed plan. The author also had not described 
the self-acting points indispensable to this system. With the 
balance weight somewhat heavy it was certainly possible that the 
switch, after having been opened by the locomotive moving very 
gently, might be able to act automatically after the passage of the 
engine. But the entire operation would occupy more time than 
with the turntable, and, besides, the increased expense exclude the 
system from the possibility of adoption. 

M. Mayer observed that the design was not new. He had seen 
it applied fifteen years ago in England for moving the engine from 
the front to the rear of the train, and performing at the same 
time the change in direction. 

M. MALDANT confirmed the statement of M. Mayer, and said 
that the idea of turning a locomotive by causing it to travel round 
a curvilinear triangle was not new. That arrangement was seen at 
Orleans and at Tours. He also stated that he could not accord to 
this system the advantage of more security than in the case of turn- 
tables; he believed, on the contrary, that the complicated manc- 
uvres of the locomotives and the frequent shunting in the stations 
or their vicinity, were the frequent causes of accidents. Ina word, 
he did not see any advantage whatsoever in the proposed plan. 

The meeting then proceeded to continue the discussion on the 
method of calculating the strains on lattice girders proposed by M. 
Contamin, a description of which we gave in a recent impression. 

M. NoRDLING requested M. Contamin to explain his theory in 
general terms, without recourse to any formula or symbols, in 
order that the society might at once arrive at the reasons of all his 
deductions from first to last. 

M. ConTAMIN accordingly again detailed the explanations which 
have ene in the account of the previous meeting. In the 
method which he proposed, he assumed that the girder was 








deflected in a similar manner to the plate girder, that the particles 
of the material, originally in a section normal to the neutral axis, 
re-formed themselves after deflection in a plane normal toa curve de- 
termined by the position of this axis ; end suavermng the lew spee 
which the moments of flexure depend to be divided the 
girder in severs1 and successively the conditions 
of equilibrium of each portion. In order to determine the strains 
which are exert2d at the extremities of each bar, he considered the 
uilibrium of 1 n of the girder limited on the right and 
left of a given t by two planes normal to the neutral axis, 
and horizontally ty a plane cutting two bars which join at the same 
oe of attachment a little below this point. The resultants of the 
orizontal and vertical components of the elastic forces exerted on 
the extreme vertical section of the isolated portion of thegi might 
msidered as determined, since it was supposed that the moments 
of flexure and the rending strains in each point of the girder are 
known. The analytic expressions of these resultants were given 
in the report of the last meeting. In order that equilibrium 
exist it is necessary that the bars of the lattice exert on the 
isolated portion of the girder forces in equilibrium, and proportioned 
to the en of this portion of the girder, and to the elastic 
forces which have just been considered. The problem would be 
perfectly determined if, in the actual state of the mathematical 
theory of a we knew an expression for the principal 
elastic forces for the case of flexure. Unfortunately, difficulties 
are opposed to the determination of these forces. M. Desmous- 
seaux de Givré last year communicated to the society a method in 
which an approximate solution might be arrived at by means of a 
patente to» ny In order to determine the problem without 
recourse to the consideration of elastic forces, he made three 
hypotheses, which he stated should elucidate the truth. The 
forces exerted by the bars of the lattice reduce themselves into 
one oblique force and a couple for each bar. The ob- 
lique forces being resolved horizontally and vertically, it 
is assumed, under the first hypothesis, that the horizontal 
components are equal for two bars. It is assumed by the 
second hypothesis that the vertical component exerted by the bar 
from left to right is equal and opposite to the vertical component 
of the resultant of the elastic forces in the section which bounds 
the isolated portion of the girder on the left. Moreover, the 
vertical component relative to the other bar is equal and opposed 
to the vertical component of the resultant of the elastic forces in 
section to the right, plus the weight of the portion of the 
girder comprised between the two sections. Then, as the two 
couples caused by the reactions of the bars of the lattice— 
which occur in the general case where all the forces do not 
culminate in a single point—are supposed to be equal by a 
third hypothesis; and taking account of three equations in 
equilibrium, we have six relations to determine—the six unknown 
1 ts which pose the whole of the reactions exerted by the 
bars of the lattice which abut on the portion of the girder in 
question. Making the same calculation for the upper portion of 
the bars, we easily determine the values of the forces which the 
plates placed crosswise have to resist. In fact, all that one can 
calculate. 

M. NorDitvc inquired of M. Contamin whether, in his opinion, 
the rending strain to which the upper and lower tables were 
exposed was exerted in the interval which separates two successive 
points of attachment of the lattice ? 

M. ConTAMIN replied in the affirmative. The vertical planes 
which bound that portion of the girder considered as in condi- 
tion of equilibrium, may vary in position and distance from 
the points of attachment of the girder. The resultants of the 
elastic forces exerted in these sections would always have vertical 
components of which the magnitude would only be modified by the 
weight of the isolated portion of the girder, naturally variable with 
the length considered, and by the distance more or less great of 
the sections at the fixed points of support. 

M. Norpuine did not think that the theory detailed by M. 
Collignon in the Annales des Ponts et Chaussées differed from that at 
present in use. He had just read attentively the paper by M. 
Collignon, and he had found a few details that were new, but 
no alteration in the generally admitted bases of the theory, or any 
pretension to such on the part of the author. According to M. 
Collignon the tensile and compressive strain vary in a continuous 
manner from one point to another in the lattice girder. But the 
author is careful in stating that this hypothesis has for its object 
merely to substitute for the differential calculus that of jinite 
differences, since the latter calculation is more correct, and the 
results are obtained with more simplicity and elegance. That 
being the case, M. Nordling requested M. Contamin to repeat 
precisely the objections against the generally received theory. 

M. ContTamIn replied that a fundamental difference existed 
between M. Collignon’s theory and that which is described 
in numerous works on the strength of materials, and which was 
published for the first time in the Annales des Mines. This latter 
assumes, in fact, that the bars are articulated at their points of 
attachment—an hypothesis evidently incompatible with the mode 
of construction employed in practice. M. Collignon does not make 
use of this hypothesis, but he assumes that all the bars in the 
same vertical section are subjected to the same strains. Now M. 
Desmousseaux de Givré has demonstrated that this cannot be, and 
that in each point of the same section normal to the neutral axis 
the vertical component of the elastic reaction exerted on the 
element considered is equal to the sliding (glissement) strain. 
M. Collignon’s method is therefore radically wrong, since it makes 
use of a false hypothesis. 

M. DALLot cate that M. Collignon’s formule were sufficient 
for calculating a lattice girder of small mesh; for the rest, and in 
spite of M. Contamin’s just distinction, M. Collignon’s paper did 
not include a single new or original idea. It was simply a statement 
in prolix calculations of the well-known idea that a lattice, 
in which the bars are very close, can be compared with little in- 
convenience, to a plate girder. M. Contamin’s method, though 
perhaps of rather difficult application in practice, possessed the 
great merit of having for the first time raised the question with 
vigour, and of having furnished rational points for the calculation 
of rivetted work which were altogether wanting in previous 
methods. But lattice girders of small mesh were becoming less and 
less used. It was known that the vertical struts only give an insuf- 
ficient rigidity at the cost of a great expenditure of material, so 
that at the present time the Bos of construction more nearly 
approached the system of triangulated beams, of which system the 
Crumlin Viaduct was a well-known type. Economy is also con- 
sidered, since the placing of the bars diagonally admits of the use 
of considerable transverse dimensions, without materially affecting 
the co-efficient of work. But in considering the deflection in the 
lattice girder as that of the plate girder, the extension of the ordi- 
nary theory of flexure to such girders appeared very hazardous. 

M. Norpiine thanked M. Dallot for the distinction which he 
had established between lattices of small size and girders, such as 
those of the Crumlin Viaduct. In consequence of not having 
taken account of this important distinction, M. Collignon arrived 
at certain theoretical conclusions which M. Nordling thought 
ought to be strongly opposed. M. Collignon endeavoured to 
establish in his paper for the co-efficient of equal work, that the 
lattice required twice as much material as the plate girder, and it 
was only the desire to introduce the use of metallic constructions in 
architecture, where the lattice suffices for all requirements, that 
entitled it to the preference which it enjoyed, in spite of its 
inferiority in an economical point of view. As the compression bars 
were found to be stiffened by the tension bars, there was no occa- 
sion for substituting T-iron or Barlow rails for the plate bars of a 
lattice; finally a simple lattice, that is to say, one arranged ina 
single plane on the ascending system, solves the problem satisfac- 
torily when it is determined not to use the plate girder. M. Nord- 
ling observed that the system set forth by M. Collignon is no other 
than that of the great bridges of the Vistula and at Coiogne 
which serve for the passage of a road and a railway. The last- 
named work was said to be possessed of an conagilinal stability due 














to its mass. But it was not so. He stated, further, that last year 
he was as a tilbury passed over it at a ing pace. 
movauent ty the lstipepententiyoupeiing, ‘Theonder of thopelion 
movemen’ eorder of the 
which forbids’a trotting is iently justified by this fact. 
German engineers wed i Sentrret of tp peste eyetem. 
The same reaction has taken place in France, and M. 
happy to cite, among the promoters of the new tendency, M. 
Morceaux, a member of the society and the talented engineer 
of the firm of Cail and Co., who constructed, since 1857, the 
viaduct of Vézeronce, on the Lyons and Geneva Railway, on this 
plan. The objections arising in. practice to the theoretical 
i Nordling had disputed, lay in the fact that M. 
Collignon had neither taken into account the er of the oscilla- 
tions (which up to this time have not been calculated), nor the vertical 
stiffeners, which are indispensable accessories to the plate girder, 
and are also necessary for the lattice girder, when the size of the 
mesh, and, consequently, the transverse dimensions of the bars, 
are increased. M. Collignon considered that the co-efficient of work 
is the same for the plate and the lattice girder, and it was here that 
M. Nordling believed that the source of error in the valuation of 
the relative economy of the two systems would be found. The 
members can support a load, per unit of section, much greater than 
the transverse dimensions seem to allow in consequence of their 
length. This circumstance tended to render advisable,the adoption 
of meshes of the largest size possible, that is to say, of a height 
equal to that of the girder itself. In the bridge of Bordeaux— 
another example of a work constructed on the plan of diagonal 
rigid bars—the height of the St. Andrew’s crosses which form the 
web, is 3m. 60 for a height of girder of 6m. 50. Was that the most 
convenient proportion? That was what was most difficult to decide 
at present. M. Nordling then returned to M. Contamin’s theory, 
and stated that for lattices sufficiently rigid he could only admit 
that the rending strain was exerted between the points of attach- 
ment. For the sake of example he imagined a beam built into a 
wall at one end and supporting a weight at the other. In the 
hypothesis where the upper and lower members are united by a 
system of diagonals forming simple triangles, as in the Crumlin 
Viaduct, it was possible to calculate the strains exerted on each 
iece by means of the el tary principles of statics. M. Nord- 
_ asked M. Contamin if the application of his method tended to 
give different results, 

M. ConTaMIN replied that in the example chosen by M. Nord- 
ling the results of the two methods agreed. 

M. NorDLINnG was pleased to find that M. Contamin agreed 
with him in the case of girders constructed of simple triangles. 
The case of a lattice composed of numerous bars formed an indeter- 
minate problem, with an infinity of solutions, among which 
that which rests on the hypothesis of an equal division of the 
rending strain among all the bars meeting at the same vertical 
plane appeared the most natural and practical. 

M. Yvert found that in calculating girders the position of the load 
had been neglected. This condition was nevertheless most important. 
In fact, if the action of the load was exerted on the upper portion 
of the girder, experience showed that the upper and lower tables 
together assumed the form of a curve, the convexity of which was 
directed downwards. It was therefore expedient to unite the upper 
and lower members of the girder by members so arranged as to 
work uniformly under compression. If, on the contrary, the load 
was applied to the lower portion of the girder the upper and lower 
tables assumed the forms of curves in contrary directions, the 
curvature of the upper member, turning its convexity upwards, 
and that of the lower towards the base. The intermediate bars thus 
worked entirely by tension ; but at the piers the body of the girder 
ought always to be able to resist a very violent strain. The preced- 
ing considerations were confirmed by the experience of Stephenson 
with regard to the Menai Bridge. M. Yvert stated that he had oc- 
casion, twelve years ago, to construct a lattice girder, of 55 yards 
span of which he had made the designs, in which every care had 
been taken to provide for the calculated strains, and in consequence 
of the application of the load to the bottom of the girder, the bars 
of the lattice were exposed altogether to a tensile strain. 

M. Da.tot thought with M. Yvert that the position of the load 
exercised a great influence over the action of girders. When the 
load was applied to the lower chord, it was perhaps true, for certain 
descriptions of ae for those of the bowstring 
class— that in certain cases all the pieces of the web worked 
by traction, It was equally reasonable to think that the pieces 
of the web worked, be the strain tensile or compressive, in 
accordance with the proportions that were chosen for such pieces. 
There, again, was a consideration too much neglected, with regard 
to straight girders, solid or lattice, such as are usually constructed. 
These girders possess for the most part a rigidity which admits of 
their being considered solid in all their parts; and thus it was 
legitimate, up to a certain point, to make our calculations accord- 
ingly. With regard to the experiment of Stephenson, quoted by 
M. Yvert, it was probable that their results were not those of practice, 
because the deflections mentioned in these experiments were due to 
breaking or nearly breaking strains. Almost all the experiments of 
English engineers on the resistance of materials are experiences of 
breakage; and precisely for that reason nothing can be gathered from 
them concerning the normal conditions of the action of the pieces. 
Everybody knew that the laws which determine the deflection of 
materials, so far as their elasticity is not impaired, were absolutely 
different to those which appear when the deflections have assumed 
sufficient magnitude to be no longer sensibly proportional to the 
efforts a them. This was a theory which we should never 
be tired of repeating, to prevent the theory of the resistance of 
materials from falling into the hands of empirics, who would have 
us confine our attention solely to experiments on actual rupture. 

M. NorDLInG desired to express a few remarks on the subject of 
the rending strain. This expression, unknown in the schools 
twenty years ago, and much alluded to now, was it synonymous 
with a shearing (cisaillement) strain? He believed it was for a long 
time, and many peopleappeared tobelievesostill. It was nevertheless 
manifestly an error. It was quite clearthat there could beno shearing 
strain in the lattice girder ; in the case of solid girders M. Nord- 
ling was inclined to think that the rending strain only became a 
shearing strain at those points where the moment of flexure was 
nu ; at the points where the moment was not nil the breaking strain 
might be composed of the two forces of the couple acting above and 
below the neutral axis, and it was the same in the case of arches of 
masonry ; when the line of pressure cuts the joints other than 
normally there was no shearing strain. 

M. Dusiep protested against the theories which had just been 
communicated, as being opposed to the principles of mechanics. 

M. Da.wor begged to be pardoned for repeating certain elemen- 
tary notions. Where a girder rested on two or more supports these 
supports exerted on it vertical reactions, If any vertical section what- 
soever were considered, this section would receive from that por- 
tion of the girder to its left for example, elastic reactions, the sum 
of the vertical components of which ought to be equal to the re- 
action of the support of the nearest portion to the right, less the 
weight of that portion of the girder placed between the support 
and the section considered. This vertical component of the 
resultant of the elastic reactions exercised on the section was 
precisely the force which it was convenient to call the rending 
strain. It mattered little how it diffuses itself in the length of the 
section. It was incontestable that this force is composed of horizon- 
tal reactions in such a way as to give rise to an oblique resultant. 
But that was not the question. M. Nordling was perfeetly correct 
when he supposed the term to be synonymous with that of the 
shearing strain. If a vertical section of a solid or lattice girder—it 
did not matter which—did not contain a sufficient quantity 
of material yee, a well distributed, to develope elastic 
reactions which should be able to form an equilibrium from the 
vertical component to the resultant of the reactions produced by 
the neighbouring portion, it was certain that if the shearing effort 
developed by this vertical component did not meet with sufficient 
resistance it would end by breaking the girder. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





ON THE VENTILATION OF BUILDINGS. : 

Sm,—The excellent papers by Dr. Edwards on a ‘“‘Smoke Vomi- 
torium” for chimneys, which have Deyo ey ng in your 
journal, touch incidentally on a question which has, } 
years, occupied a good deal of my attention—that of the ventila- 
tion of buildings, a subject little understood, or even apprecia’ 
by the public, and one to which architects have not devo 
sufficient attention. We moderns, with our increasing tendency 
towards purely intellectual work, entailing an addition to the 
number of hours spent indoors, are content to build those apart- 
ments in which we pass our days and our nights much as our 
forefathers did, save that we diminish the size of our rooms, 
contract our chimney openings, and, in other res also relating 
to ventilation, build for the worse. We are thus left to choose 
between the horns of a dilemma—either to suffer a slow but sure 
deterioration of stamina from the habitual breathing of an 
impure atmosphere, or to incur the risk of results, scarcely less 
serious, which attends our frantic efforts to dilute the poisoned 
air in our apartments by throwing open the windows and doors, and 
admitting those chill currents which—in forcible and beautiful 
metaphor—have been called ‘‘ the cold hand of death.” 

Dr. Edwards’ contrivance appears to have been intended, pri- 
marily, to ensure the uninterrupted discharge of the products o 
combustion from the top of a chimney; but, by implication, it 
seems calculated, if the results of his experiments on a small scale 
are borne out in ordi practice, to improve the ventilation of 
our rooms in so far as the continuous circulation of air through 
them towards the fire is concerned ; but here it stops. 

The theoretically simple and beautiful modes of ventilation laid 
down in works which treat on this subject are, so far as my 
reading has extended, not only Soomiee in some of the more 
important points, but being founded, for the most part, solely on 
the principle of specific levity, are also subject in practice to many 
ones of failure. 

To devise such a mode of building as shall attain the desired 
end without exhibiting any serious use tg still a problem to 
be practically solved ; and every step to the accomplishment 
of this is an advance a satisfactory issue to one of the 
greatest—though at the same time one of the most ignored—ques- 
tions of our day. 

As a farther contribution towards the solution of this important 
problem I will ask leave to sketch the outlines of ‘a system of con- 
struction which, based upon well-known laws of nature, and upon 
a knowledge of the disturbances to which these, in their action, 
are ex acquired by numerous observations on the circulation 
of air in our houses as ordinarily built, and np pe yee 8 
has for some time been developing itself in my mind; and here let 
me lay down those which I conceive to be the essential conditions 
of efficiency, which every successful system must, more or less, 
completely satisfy. 

I. To maintain a constant circulation of air through rooms, 
whether inhabited or not, and equally (or sufficiently so) with or 
without the aid of the fire. 

II. That the action of the system shall not be liable to be de- 
ranged by the changing conditions of the atmosphere, either within 
or without. 

III. As the air admitted into our apartments is frequently 
derived from rooms which are noxiously charged with carbonic 
acid and animal effiuvia, it is necessary that the supplies be drawn 
directly from the external atmosphere. 

IV. While ensuring that an ample supply of pure air shall con- 
tinuously enter a room, the system must regulate its temperature 
and control its velocity so that it shall be attended by none of the 
ill effects of a draught. 

V. It must prevent the possibility of smoke descending a 
chimney and entering a room. 

VI. It must be self-acting, as simple as possible, and little, if at 
all, liable to derangements. 

VII. It must be sufficiently flexible to be capable of adaptation 
to all kinds of building in which ventilation is required. 

VIII. It must not be too costly. 

In devising a system of natural ventilation (and no other is 
applicable to the majority of cases, or necessary in any), it is needful 
never to lose sight of this one general rule—never to oppose, 
always to co-operate with nature. We will, therefore, p to 
lay a ground-work of established principles, for the most part well- 
> if we -_ in cangpes og = which we must work. 

. It is a law of nature, whic no permanent exceptions, 
that a reservoir, whether of air or water, may have an Pianite 
number of tributaries, but only one emissary. When a room is 
provided with two or more distinct outlets for its rarefied air, if 
they do not otherwise conflict, one of them is almost certain to 
become an inlet. It is on this principle that Watson’s patent 
syphon-ventilators, which are used with success in many situations, 
are constructed. 

2. That the products of respiration and combustion, while newly 
exhaled, are specifically —_— than the average of the air in an 
apartment, but that as they cool, they in their turn become the 
heavier of the two, and descend towards the floor. 

3. That as gases receive or part with heat they expand or 
contract in volume. 

4. That the motion of fluids in pipes, &., is affected by their 
calibre, length, inclination, continuity or discontinuity of direction, 
the figure of their internal cross section, and the degree of smooth- 
ness of their inner surface. 

5. That, if air be abstracted from an apartment, the vacuum 
will, if permitted, be —— from another source; and, vice ver 
if air be forced into such an apartment it will drive out an eq 
portion of that which was previously therein. 


But the working of a system designed to act in accordance with | a 


these laws alone, will, unless guarded by special isi be 
liable to derangement from disturbing ination, ich must be 
diverted from their antagonistic tendencies and made to co-operate 
towards the desired end. We will now consider what these are. 
Close observation has long satisfied me, as it has Dr. Edwards, 
that the circulation of air in a house is controlled chiefly by the 
currents of the external atmosphere, even when these latter are 
comparatively gentle. In many cases, in some of which the 
chimney was constructed specially with a view to drawing the 
smoke and air u I have found the same descending, even 
passing down through the floor, and that without any great 
violence of wind; and have arrived, as the result of frequent trials, 
at the general principle that, if the apertures in the sides of a 
covered enclosure, which is provided with a chimney, are on the 
windward side, the air will enter it through these, and will pass 
up the vertical flue; but if they are on the leeward side, the air 
will descend the flue, and will issue from the iting through 
those apertures. This may be easily explained: the wind, eddyi 
round the sides and over the roof of the structure, creates a i 
vacuum on its leeward side, which the air rushes from within to 
fill, and the only mode of restoring the equilibrium is by a fresh 
supply descending the flue, which, as its top is usually horizontal, 
is neutral as — the general horizontal direction of the wind. 
Having thus far cleared the way, I will now proceed to describe 
as distinctly as is possible without the aid of diagrams, a mode by 
which I think all the desired ends may be attained with i 
uniformity, provided the details are carried out with due regard 
to correct proportions and judicious ent. To combine 
conciseness with lucidity, the following description is clothed 
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i each branch terminating in a 
bell-mouthed orifice, havi 
sake of com: e 


to the 
i in front of, the 
grate, and there construct suitable orifices, to allow the air which 
is thus conducted to communicate with the fire. Oarry the other 
i icable, to that side of the room which is farthest from 
the ou va into the suction flue, and there let it ome 
horizontal air channel, running round as great a length of the 
rae DE gh am poh 
in means e 
filled with i i i If it 
generally desirable lead this supply flue, by an 
inverted syphon-bend, to some hot plates or tiles warmed by the 
where the temperature of the ing current may be raised 
to 60 deg., or thereabouts, before it {discharged into the room. 
These two flues form the distinguishing feature of the schem 
irstly, branched tops are intended to in’ t the wind in 
whatever direction it “_ blow, and to deflect it downward into 
the air-supply shaft. e difficulty attending the occurrence of 
a disposition to exhaust on the leeward side is, i case, 
obviated by the mode of constructing these terminals, which 
always present an equal area of openings towards the windward 
and the leeward sides. In order to avoid any tendency to stagna- 
tion in the descending current when it leaves the branches and 
enters the single flue, and, consequently, the risk of it being sucked 
out of the leeward branches, it will probably be best to make the 
sectional area of the single flue but little, if any, greater 
that of two of the branches united. Secondly, by providing the 
fire, which seizes on the lion’s share of the air, with an independent 
supply, the volume of this which is necessary for the purposes of 
ventilation is reduced to a small fraction of that which at present 
finds its way through doors and windows, so that by this means 
alone the chief source of draught is cut off. The little that 
remains may be still further rendered imperceptible by diffusion by 
ing the orifices in the skirting as numerous and as ample as 
possible—indeed, within reasonable limits it is impossible to be 
too liberal in this respect. With this precaution it is very probable 
that, without any previous elevation of temperature, the gentle 
diffused stream of air would become sufficiently warmed im- 
mediately on entering the apartment. irdly, the recess in 
which combustion is carried on is invested, to a great extent, with 
the character of an independent apartment, so that the conflict 
which would otherwise disturb the action of the two outlets, viz., 
that for the smoke and that for the exhausted air, is avoided. 

In the foregoing description I have omitted for the most all 
those details which are not of critical importance, and which must 
be designed in accordance with the peculiar requirements of each 
case. The system therein expounded appears calculated to fulfil 
all the conditions of the problem which we have attempted to 
solve, and, while maintaining its consistency as a whole, is suscep- 
tible of an infinite variety of modifications in detail, so as to 
accommodate itself to the demands of every kind of habitable 
structure, under almost every conceivable circumstance, and it 
leaves untouched—being unaffected by any improvement that ma: 
be made therein—the question of the economical ing of build- 
ings. It may be well to state that nothing which has here 
advanced is based upon theory alone, but that every peculiarity of 
construction which has not its e in the present mode of 
building has been subjected to the test of careful experiment. It 
is matter for regret that from the woeful lack of observations ona 
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yy and with whatever force, the currents of water may be driven 


off from the screw blades, they cannot exert the slightest ulterior 
—.. oete. alt +s ved, either th: 

is possible, oug’ no means ei 
or practically, that if a vaatek epee the peineiinel te 
Sodined plone, evald be eo pas or ey gee = ‘ts surface 
to throw off the water in a directi 'y opposite to that of 
the vessel’s course, it would prove more economical, as = 
the diture of power, than a similar kind of propeller o' ~ 
other form. But it is quite certain that no power can be sa 
through the interposition of a deflector, because it turns those 
currents which are the inevitable result of the motion of the 
propeller into that direction which is considered to be the right 
one, 

It is possible to imagine a current impinging upon a stationary 
screw, and producing a resultant pressure in the direction of the 
vessel’s course. But how tho apclaas pressure which represents 
the resistance to be overcome by the screw revolving in a plane 

dicular to its axis can be once more resolved, is not so easily 


ed. 

“P do not exactly understand how Mr. Rigg can, consistently, 
make the statement that, ‘‘ if the water moved offers less 
momentum than the ship forwards, the result is positive slip; if 
mare we have negative alip.” Mr. Rigg knows that such terms as 
posi 





occur when the pitch is ‘ 
whereas it is never observed under such circumstances. Does Mr. 
Rigg mean that when there is a deficiency of momentum the 
screw carries the vessel a less distance in proportion to the number 
of its revolutions, and vice-versd? But not the momentum 
rather depend u the numb r of revolutions of the screw, and 
the latter upon the resistance of the vessel ? : 

I find that on being questioned concerning the retarding in- 
fluence of the deflector, Mr. Rigg replied that that was prevented 
by the vacuum formed behind the deflector. Now, if Iam not 

together mistaken as to Mr. Rigg’s object in applying this 
apparatus, he introduces it for the very purpose o 
currents to flow backwards in a direction as nearly as possible 
opposite to that of the vessel’s course. How, then, can there be a 
vacuum either before or behind the deflector? I su this 
remark of Mr. Rigg’s is meant to be lained by the following 
passage (first porsgraph, page 93): e have suspended the 

eflectors loosely behind the screw, and find that, when their angle 
or pitch is correctly proportioned to that of the screw, a 
attractive influence is exerted, and the whole concern 
sucked into the screw if it were not held fast,” &c. Mr. does 
not say whether this experiment was made whilst the yessel was 
being propelled, or whilst she was moored to a which is to be 
regretted. Now, my euppenetion of the is, that if the 
vessel was in motion, the ure of the currents upon the 
deflector, in a sense favourable to the progress of the vessel, must 
have been so great as to cause the r to move in the direc- 
tion in which it was thus impelled, in spite of every obstacle—a 
result which, however extraordinary, would at once prove its 
efficiency. But that, if the vessel was at moorings, the 


of the loose deflector towards the revolving screw merely showed 


that the currents impi upon the deflector with ent force 
to impel it alone in + direction. As all the currents verge 
tow: the deflector, such an effect as suction must, of course, 


be entirely out of the question. 

It isa great mistake to suppose that a plane, rye ba any 
Fegan. ep and by whatever means set and kept in motion, can 
be pushed or drawn through water without the of a 
force whose intensity is strictly determined by p i 
to its shape and velocity. 

I consider it ible to assign other reasons for the fact that 
screws of small } mma a are not more frequently used to i 
large vessels than those given by Mr. Rigg. I allude to the cir- 
cumstance that the generality of engines have cylinders of large 
diameters, and strokes certainly shorter than they used to be, 





comprehensive scale in this branch of , it is 
present to furnish any reliable formulz for the guidance of archi- 
tects in fixing on the best proportions for details, which will neces- 
sarily depend upon the exigencies of each particular class of 
building. 

To conclude : It will be seen that this system has a threefold 
waa Whe specific levity of the heated 

1st. The specific levity of the heated gases. 

2nd. The suction of these up the exhaust flues by means of the 
wind acting on the conical collar. 

3rd. The impulse given to them by the downward current 
created in the supply flues by their a peed lower temperature, 
and by the action of the wind on the bell-mouthed orifices; that to 
escape the risk of disturbing the a of the ventilating 

simeed windows and doors should be made to fit in a workman- 
e manner, and should be a closed, as, from the t 
purity in which the air of a room will be maintained, it will be 
quite unnecessary te open these except for oo of communica- 
tion, and that, with any efficient system of ventilation, the lower 
the ceiling of a room is, within reasonable limits, the better. 

Southport, January 22nd, 1866. C. W. Dyrmonp, C.E. 





RIGG’S PROPELLER. 

Sir,—Considerable diversity of opinion appears to prevail in 
suakddertain exrventn hiah one on to play an important 
part in ‘the propulsion of vessels by the screw; for whilst some 
contend that there is a current following in the wake of the 
vessel, to the influence of which sundry curious phenomena must 
be attributed, Mr. Rigg declares, on the contrary, that currents of 
water are driven off from every point of the screw’s surface in all 
directions ex in those which are parallel to or verge towards 
the direction of the vessel’s motion. 

At present I wish, with your kind ission, to make some 
further remarks upon those currents to which Mr. Rigg alludes in 
a paper read by him before the Institution of Mechanical Engineers, 


as reported in THE ENGINEER of the 2nd February, and upon the 
pesnllor functions which he attributes to his deflector or deflectors. 


It could not be denied, even if Mr. Rigg had made no special 
experiments upon the subject, that when a plane is caused to 
move through water, at whatever with the direction of its 
motion, the water must, to some extent, yield to the pressure, the 
particles of water with which the plane comes into more or less 





somewhat in the form of a specification :— 

(a) The Smoke-Flue.—Provide every room which contains a fire- 
place with a properly constructed smoke-flue, terminati di 
in a chimney 





fl 
-shaft, which, near its top, 


polygonal section. . Surround the vertex of the same by a pro- 
jecting collar of sufficient width in the form of a truncated cone 





should be of circular or | tance which 


violent contact being compelled to recede, at various velocities and 

in various directions, towards, or rather amongst, the surrounding 

ny a ger Hy Tine gee — is requisite to = draw 

an i plane ti water, y represents the resis- 
ich the plane meets with in its and al 





progress ; 
currents may be driven off from the plane in every direction and at 
all kinds of velocities, the moving force is not in the least affected 





but 
still comparatively long; so that the crank or screw shaft 
simply could not be =e to revolve at such velocities as would be 
suitable for screws of small diameter, except at the risk of break 
downs and with an extravagant expenditure of steam. 

When Mr. Rigg says that the paddle-wheel must ever 


superior to the screw as a propeller, and independently of 
concomitant disadvantages, I agree with him; and we only differ 
as to the cause of this superiority of the paddle-wheel. Cc. 


February 13th, 1866. 





HYDRAULIC COAL TIP, 

On the next page we give an illustration showing an arrangement 
recently adopted, we hear with much success, on the Dutch- 
Rhenish Railway at Amsterdam for tipping coal direct from the 
railway wagons into barges. 

The general action of the apparatus is as follows :—The loaded 
wagon is hauled on to a lifting platform, hinged at one end, and 
lifted to an angle of 45 means of a cylinder 
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HYDRAULIC TIP, DUTCH-RHENISH RAILWAY. 





cast fulerums or hinges. Strong brackets E, E, work on these 
fulcrums at one end, and at the other are bolted to the end of 
lifting platform F. This platform consists of 12in. square timbers 
framed together and covered with > on which is laid 
ordinary rails turned up at ends to gu: — the wagons over- 
running. To prevent the loaded wagon slipping when the plat- 
form is lifted, two shackels are tae to connect the wagons 
to platform. On the underside of this platform is strongly fixed a 
casting G, recessed to receive the ram-head, which is spherical ; 
the ram-head, therefore, can never get out of this socket, and has 
always, at any angle, an equal bearing. The ram H is of cast iron, 
1lft. 6in. long, 12in. of outer diameter, and lin. thick. The 
cylinder I is also jof cast iron, 10ft. 8in. long, with an average 
thickness of 1}in. at the top, and the usual cupped leather packing 
is used to prevent leakage. Trunnions are cast on the cylinder 
and work in the plummer block K. This plan of using trunnions 
was adopted for the purpose of allowing the cylinder and ram to 
accommodate themselves to any angle they would uire to 
assume during the lifting and lowering of the platform an m. 
Water is supplied to the cylinder by means of a pipe attached at 
one end to the force pumps, the other end fitting into one trunnion, 
and made water-tight with an ordinary gland and stuffing-box. 
As a guard against the ram being at any time forced too high four 
l-in. holes are drilled through the cylinder immediately above the 
cupped leather packing, so that it would be impossible to force 
the ram above this point. When the coal is tipped the pressure in 
the cylinder is removed, and the weight of the platform and wagon 
is such that the lowering of the same becomes self-acting. L is an 
ordinary double cylinder steam engine with vertical boiler. M, M, 
are the force pumps attached to same for supplying the hydraulic 
cylinder. N is a windlass for hauling the wagons into any required 
ition, motion being communicated to same by the engine 
driving the force pumps. 0, O, are guide pulleys used in connec- 
tion with windlass N in the process of hanling up wagons. P, P, 
is the ordinary line of rails by which the loaded wagons are 
brought up to wharf. Q is a line of rails leading to lifting 
latform. R is a turntable by means of which the wagons are 
rought on to the lifting platform and, when emptied, returned to 
the main line. T is a shallow canal moored alongside the 
apparatus for receiving the coal. U are the loaded trucks brought 
up ed to be hauled on the tipping platform. V are the empty 
truc 

We will now describe the method of working the apparatus. A 
train of from twenty to thirty loaded wagons is brought up by a 
locomotive engine to about the position indicated on plan. A 
rope passing from windlass over the guide pulleys is attaghed to 
the end of nearest wagon, the engine is then started and the wagon 
hauled on to the turntable, the rope is disconnected and the turn- 
table turned until the wagon is in a line with the rails leading to 
lifting platform. oe is again coiled on windlass and the 
truck hauled in _ y for tipping; after it is secured to plat- 
form by means of the shackles, the force’‘pumps are set to work, and 
lifting commences; as the platform rises the coal is gradually 
tipped into the barge, and when it has reached its maximum 
height all the coal is disch . The water supply is then shut 
off, and the waste cock opened; the weight of gieticen with empty 
wagon will now bring the platform to the horizonial position. After 
this the on is unshackled, brought on to the turntable, and from 
thence to the main line on the opposite side to which the loaded 
trucks were brought up; the Coes back of the empties is done 
by the windlass and guide pulleys in a similar manner to that of 
bringing the loaded ones on to the platform. This process is re- 
peated until the whole train of loaded wagons has been discharged. 
The empties are taken away by a! tive and another train of 
loaded ones brought up as before. 

The average time occupied in discharging one wagon load, from 
the commencement of hauling until it is returned empty to the 
maain line, is from five to seven minutes. Each wagon a | of coal 
weighs from ten to fifteen tons. Fifteen hundred tons of coal can 
with ease be discharged in one working 1 

This apparatus has been now at work for the past fifteen 
months, and a second, similar in every respect, has been lately 
erected within forty yards of the first. Arrangements have been 
made that in case of an accident to the driving machinery of either 
apparatus, the remaining engine and pumps can work both the 
tipping platforms during the necessary repairs. 

th these apparatus were designed and erected by. Messrs. 
Ordish and Le Feuvre of Westminster, and the machinery 
which was executed in a highly creditable manner, was supplied 
by Messrs, Appleby Brothers, of Gracechurch-street, 
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TO CORRESPONDENTS. 
Nortice.—A SpectaL ages Aap ENGINEER ts published for 
is edition, pri 


ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week ; any received after that time must neces- 
sarily stand over till the following publicati 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request owr correspondents to keep copies. 

W. P.—Letters lie at our o correspondent, 

G. M. Y. (Saw Sremmentae <a tener tes oneerapie for Gy carvengention 

C. H. (Birmingham).— We shall be glad to see the drawings and to return them 


vully. ‘ 
BR. M. B.—There is no prospect whatever of an early reduction in the cost of 
patents. 
A RECENT SUBSCRIBER from abroad is informed that the amount has been 


placed in box as 5 
T. P.— We really have not time to calculate the weight of your boiler; any boiler 
smith who knows his business should be able to solve so simple a question, 
READER.—By De Prony’s formula the discharge will be approximately 69 cubic 


G. R. AND CO. (Glasgow) write to ask the address of an English maker of 
the Dalston lamp, illustrated in 

BOILER.— We see no reason why your plan should not work, but we are at a loss 
to understand how the inner cylinder can possibly increase the evaporative power 
of the 


of the boiler. 

A. B. C.—F¥ou will possibly find all the information ever published on the subject 
in “ Brief Biographies of Inventors,” by Bennett Woodcroft, and in Smiles’ 
** Industrial Biographies.” 

A. Z —If your boiler is in good condition you may safely work it without stays to a 
pressure of 501b. per inch, having first tested it to 85 lb. with the hand pump. 
Fire it in the tube, 

M. O. R. T.—The phenomenon to which you allude was possibly due to a somewhat 
unusual development of animal electricity, attributable, in some measure, to the 

dition of the atmosphere at the time. 

0. Y. (Paris).— We could not possibly find space for the lengthy formula which 
you require, and we must, therefore, refer you to some good treatise on bridges, 
such as Humber’s, where you will find the question fully discussed. 

B. E. Y.—The invention is ingenious, and if you are in a positionto push it it 
may possibly bring you in some return, provided the arrang t is sufficientl 
novel to constitute a good subject for a patent, which we very much doubt. 

TRAVELLER.—You can only get a copy of Mr. Ramsbottom's paper from a 
member of the Institution of Mechanical Engineers, as the “ Pr lings” 0, 
that institution are not, except by chance, purchasable by the public. Perhaps 
Mr. Marshall, the secretary, Savour you with a eopy. 

FLY.—ZLet H = horse-power of engine; R = mean radius of fly-wheel rim; N = 
number of revolutions per minute; W= weight incwts, Then w= oe 
when the fly-wheel is applied to an engine driving machinery in which the very 
greatest uniformity of speed is not required. For cotton spinning 5,000,000 
must be substituted for 4,000,000 in the above formula. The diameter of the 
wheel usually equals the stroke multiplied by three or four. 

T. E. M.—The efficiency of an hydraulic press would not be increased, as you 
suppose, by inverting it, simply because as much power must be expended in 
restoring the ram to its original position within the cylinder as may be gained 
Srom its weight when descending. The present arrang t is dingly con- 
venient, and cannot well be improved upon. 2. In large establishments, where 
many presses are used, one or more sets of force pumps, three to a set, are 
driven by a belt from the engine. These can be thrown into communication with 
any single press by turning a . The lever arrangement is now only adopted 
in the case of presses of very small size, seldom in use. You will thus perceive 
that your scheme contains nothing novel, although your reasoning is sufficiently 


sound, 

R.T. S.—Jf you feel disposed to submit the invention to us we shall be happy to 
give you a strictly confidential opinion on its merits, The quantity of water 
contained in locomotive engines is so variable that it is impossible to give you 

ing like a precise answer—anything from one ton to four tons, The 
steam space may be anything from one-third to one-seventh of the water 
space. The quantity of steam used per stroke seldom remains the same 
Jor five minutes at a time; it may be anything from half a cubic foot to 
Jour cubic feet in ordinary engines, according to the point of cut-off, the 
dimensions of the cylinder, &c. A proper reply to your last question 
would occupy much more space than we can spare. We must, therefore, refer 
you to Professor Rankine’s Treatise on Prime Movers; you will also find 
some information in a verysimple form in a “ Treatise on Fuel,” by T. 8. 
Prideauz, published in Weale's series. Cylindrical externally-fired boilers are 
very subject to injury from unequal Surrowing. 
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VELOCITY OF AIR IN PIPES. 
(To the Editor of The Engineer.) 

S$1R,—I should feel much obliged if you could furnish me with a formula for 
the velocity of air through pipes at certain pressures, either in decimals of a 
pound per square inch, or corresponding to a certain head of water. 

February 12th, 1866, 2. Cc. 

P.S.—I cannot find such formula in any published work. 


THE CREWE WORKS. 
the Editor of the Engineer.) 

§$IR,—In your article on the locomotive shop at Crewe you express a wish 
that some of the agricultural engineers should take pattern of the small loco- 
motive engines used there, or, rather, the boilers. Mr. W. P. Wilkins, of the 
Orchard Ironworks, of this town, has constructed portable engines with this 
arrangement of fire-box for some years past, and exhibited one at work 
driving one of his improved grist mills at the Plymouth show last year, and 
was highly spoken of. The thing is anything but new. The arrangement of 
large rose cutters, for finishing or partly finishing cranks, was in use in 1849 ; 
and about the same time [ saw them used by M. and H. D. Grissel, for planing 
the cast iron segments of lighthouses. In fact, it is as old as the hills, or very 
nearly so. On a smaller scale it is used very largely by the gun-lock makers 
and the sewing machine people; and it is a somewhat astonishing fact that 
many of their appliances are not on an enlarged scale made use of in our marine 
and locomotive shops. R. ALLISON. 

Ipswich, February 12th, 1866. 








THE DALSTON LAMP. 

(To the Editor of The Engineer.) 
Smr,—In your paper of the 9th you give a description of the Dalston lamp, 
stating that it is new to this country, so far as regards the application of atmo- 
spheric pressure. Permit me to say that in the winter of 1855-6 I was 
requested by the engineer to the Tees Conservancy Commissioners to construct 
a lamp for the floating beacon at the entrance to the Tees Bay, and, after 
several experiments, I succeeded in making one on exactly the same principle, 
and very nearly the sameshape, but so arranged that it forced the oil up a tube 
to the burners in the lantern at a height of 20ft., the reservoir being placed in 
the cabin of the beacon. My contrivance fer regulating the flow of oil is 
identically the same as shown in the Dalston lamp, but my plan for filling the 
reservoir is much simpler and cleaner. I have subsequently the same 
plan for various other purposes, and very extensively in the construction of 

ornamental fountains. HENRY WILSON. 
Stockton-on-Tees, February 14th, 1866. 


MEETINGS FOR THE WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 20th, at 8 p.m.: 
Discussion on ** Railway Stations, Repairing Shops, Engine Sheds, &c.” 

SOCIETY OF ENGINEERS.—Monday, 19th February, 1866: Discussion on Mr. 
Thomas Adams’ paper “ On the Friction of the Slide Valve,” at Seven o’clock. 

SOCIETY OF ARTS.— Wednesday, February 2ist, at 8 p.m.: “ On Merchaut 
Ships, their Build and Equipment; with some Examples of Modern 
tion,” by Thomas Gray, Esq., H.M.C.S. Mr. Lowe, M.P. for Calne, will take 
the chair. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening Meeting, 
Monday, February 19th. The chair will be taken at 8.30 p.m. precisely. The 
council regrets to announce that Captain Harding Steward, R.E., will be 
unable to read a paper “On Torpedoes” on the evening above specified. A 
paper will, however, be read “On the Methods of Working and Training Lieavy 
Guns,” by H. D. Cunningham, Esq. 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge Sour lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words ; 
blocks are charged the same rate for the space they fil. All single advertise- 
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THE COMPASSES,OF IRON SHIPS. 

Tue subject of the compass equipment of iron ships is 
now seuaiving so much attention that it is to be hoped that 
the question will soon: be brought to a more satisfactory 
stage.. The once trustworthy compass, the emblem of 
constancy, can be no longer relied upon, and the more 
cautious of the masters of merchant vessels pin their faith 
almostjentirely to the celebrated three L’s—“ lead, longi- 
“tude, and look-out.” Much has lately been said about 
the satisfactory state of the system adopted by the 
Admiraity for the compass adjustment of iron ships, and 
considerable pressure has also been put on the Board of 
Trade .with the view to the introduction of the same 
system on board passenger vessels. A vigorous article 
appeared last week in the of our contemporary, the 
Saturday Review, urging, with all the vivacity peculiar to 
our livel ——e this course on the 
Mr. Archibald Smith, F.R.S. (a barrister eminent for 
his mathematical attainments, whose algebraical simplifica- 
tions of Poisson’s and Gauss’ transcendant investigations 
into the combined influence’ on a needle of any arrange- 
ment of etised iron and etised iron have 
formed the basis for the Admiralty tables), last Frida 
gave a popular explanation of his views—as far, indeed, 
as they could be made popularly intelligible—at the Royal 
Institution. 

Mr. Smith observed that ‘the magnetism of an iron ship is 
chiefly owing to the amount of hammering which it undergoes in 
building, which causes a deviation of the north end of the needle 
to the part of the ship which was south in building. The principal 
part of the deviation is, therefore, that which would be caused by 
a magnet placed in that part of the okies another part is that 
which would be produced agnetism induced in a vertical iron 
rod placed before or abaft the compass. These two causes would 
evidently produce a deviation to the east in one semicircle, and to 
the west in the other semicircle, as the ship turns in azimuth. 
The deviation so caused is called the ‘ semicireular’ deviation. That 
part caused by the magnet would diminish when the ship goes to 
the Equator, as the horizontal force is there greater, but would 
increase again in the south. That caused by the vertical rod 
would become zero at the Equator, and change its direction in the 
southern hemisphere. That caused by an imaginary magnet 

erally diminishes much for some time after the ship has been 
eee 8 , but afterwards becomes very steady. The other prin- 
cipal part of the deviation is what is called the ‘quadrantal’ de- 
viation. It is what would be produced by etism induced in a 
rod of soft iron placed foreand aft, and lying before or abaft the com- 
pass, or by a transverse rod of soft iron, ing from side to side of 
the ee Either of these would produce a deviation to the east 
when the ship’s head is N.E. or 8,W., and to the west when 8.E. 
or N.W., and this would not change with a change of latitude, 
and alters very little with the lapse of time. A third part of the 
deviation is the heeling error. A transverse rod of soft iron, 
when the ship heels over, attracts the north end of the needle to 
the upper or weather side. A vertical rod of soft iron placed 
below the compass will do the same thing; a vertical rod of iron, 
whose centre is at the level of the compass, will have an opposite 
effect. Hence compasses placed in the upper deck of an iron 
vessel, especially if built head north, have the north end of the 
needle drawn to the weather side. Compasses in the main deck, 
particularly of armour-plated ships, have often a heeling error of 
an opposite kind. Iron placed immediately below or above the 
compass, or within a cone of 54 deg. 45min., having a compass at 
its vertex, diminishes the directive force of the needle.” 

Briefly stated, we may say that in theroyal navy the tables 
of compass deviation on each point are obtained by swinging 
the vessel, and the deviations recorded are applied as correc- 
tions to the courses steered. The excellent safe-guard of a 
standard compass is also adopted, so that, what with these 
ships being always very fully officered, and having but 
seldom to meet such exigencies of service as the ships of 
the mercantile navy, it is no wonder that the system has 
been found to act, on the whole, fairly enough. But even 
if it were much better—even if such objections as the fact 
that the transient polarity acquired by a vessel in —s 
often vanishes in a short time, and with it the accuracy o 
the deviation tables—we doubt that the system, as it 
now stands, could be practically applied in the mercantile 
navy. In so far we look upon the refusal of the Board of 
Trade to adopt the ‘Admiralty plan—a refusal entirely con- 
curred in by Lloyd’s Register—as justified, at least for the 

resent. But the system of compensation by magnets, or 
f soft iron bars, adopted in the mercantile navy, is full 
of danger, and can offer no trustworthy security. Such an 
initial compensation cannot meet the changes in the 
polarity of the vessel, and, in a long voyage, this com- 
pensation is affected by the oo of position in the 
ets or bars with reference to the magnetic meridian 
of the earth. It seems to us that the almost boundless 
domain in physical science which is covered by magnetism, 
electro- etism, and electricity generally, has not yet 
been sufficiently explored with the view to a solution of a 
problem of inexpressible importance to the future of 
navigation. We feel convinced that attempts should be 
made in this direction for overcoming the difficulties which 
now almost mee A the use of the compass in iron ships. 

But we do not think that the subject will be grappled with 
by such expedients as that which was gravely proposed in 
a paper read the other day before the learned pundits of 
the Académie des Sciences. The author, after stating that 
no trustworthy means had yet been discovered for over- 
coming the deviation of the compass in iron ships, _— 
to fix the compass to a piece of wood and a string, and to then 
throw the compass behind the vessel in the same way as the 
logis tbrownout. The needle would thuscertainly be beyond 
the influence of the iron ships—butialso beyond the range of 
sight of the steersman. A pro of avery different nature 
was lately laid before the United Service Institution by Mr. 
Evan Hopkins, C.E., in the course of a lucid lecture on 
the compasses of iron shi We cannot join in with the 
lecturer in the ex tion he exp that the com- 
plicated science of magnetism can be ab ovo understood 
in the course of an hour and a-half sufficiently to appre- 
ciate the means he proposes for obviating the deviation of 
the compass. But the importance of the matter induces 
us to give an account of his principal mode of procedure in 








beeen deviation, as well as the gist of his 
ecture divested of its elementary explanations. 

It has long been generally acknowledged that the chief 
source of the deviation of the compasses of iron ships con- 
sists in the polarised state of the hull, caused by the violent 
hammering and other mechanical processes undergone by 
the materials. Each rivet in the hull is, in fact, a magnet, 
and, roughly speaking, the whole ship may be considered a 
large magnet. According to the amount, therefore, of this 
polarity, and according to the distance of the needle (which 
is itself but a delicate magnet) will it be affected—will it 
be deviated from the true magnetic meridian of the earth. 
Of course the masses of iron in the ship will always be 
affected by induction —they will always be inductive 
magnets under the influence of the permanent magnetism 
of the earth. It is the long continuance of this influence 
on the ship, conjoined to that of the mechanical processes 
she has to undergo in the yard, that convert her into a 
magnet ; and it is, in fact, this acquired polarity which 
has such influence on the compass-needle. fe is dangerous 
in two ways—from its amount, and its inconstancy. A 
needle placed a few feet from the level of the deck would 
in’ most cases, be beyond the influence of the induced 
magnetism ; but the polarity acquired by a ship durin 
building may, after her being “swung ” with the pu of 
adjusting her compasses, be in a great measure lost before 
she is out of the Channel. To get rid, therefore, of this 
acquired polarity, Mr. Hopkins takes advantage of a 
certain well-ascertained, but comparatively little regarded 
phenomenon in electro-magnetisra. The polarity of soft 
and ordinary iron of any size can be instantly reversed by 
a galvanic current. Take, for instance, a common horse- 
shoe age ome This is, of course, simply a cylindri- 
cal iron bolt, bent into the form of a horse-shoe, and 
surrounded by a number of long coils of copper wire 
insulated with silk ; all the ends of the coils on each are 
united together, and each end is connected with a battery. 
While the currents are passing through the coils tlie pro- 
jecting — can hold up a soft iron keeper with enormous 
force ; but a cessation of the current brings with it the 
annihilation of the electro-magnetic power. If, previous to 
the current being passed through the coils, either the soft 
iron of the keeper or of the electro-magnet had been pre- 
viously polarised, this polarisaton will be found destroyed, 
that is to say, the iron will have been brought back into an 
almost completely neutral state. It is true that if the cur- 
rent be only gradually stopped, there may be some residuary 
magnetism left in the iron ; but Professor Waltenhofen has 
shown that this may be reduced almost to nothing if the cur- 
rent be suddenly stopped. Looking at a ship intended to 
undergo this operation, we should thus see, at both stem 
and stern, a cylinder coiled round with insulated wire, 
while in the middle, or at one side of the ship, would be an 
ordinary battery ; or we might eateghevinlle look upon 
the ship as an enormous keeper to a horse-shoe electro- 
magnet, with one pole at the stem and the other at the 
stern, and the battery in the centre. 


This is certainly one of the most feasible plans based 
on physical .science yet proposed for overcoming the 
great difficulties of compass deviation; and without 
committing ourselves to any marked opinion, we ma 
well hope that it may speedily have a trial. Suc 
inventions necessarily have now-a-days a high com- 
mercial value, and, probably with the intention of not 
injuring a patent right, the lecturer contented himself with 
merely communicating the principle, coupled with the pro- 
posal to apply it to an iron ship. It is evident that with 
such a ae means of destroying induced polarity it would 
no longer be n to attend to the position in which an 
iron ship is built. Mr. Hopkins has such confidence in 
the plan, that in answer to a question from Captain Ryder, 
one of the chief scientific officers in the service of the 
Admiralty, he said that there would be no necessity for 
swinging the ship in order to determine its effect on the 
compass, nor for making tables to correct the deviation. 
Of course the operation of swinging the ship would form 
an instantaneous test of the value of the new plan, and its 
proved efficacy would ultimately lead to an abolition of the 
trouble and cost of this swinging. The lecturer stated 
that, though he had not been able to try it on the hull of an 
iron ship, e had done so on large iron girders with success. 
Admiral Sir E. Belcher, who was present, observed that the 
soft iron of the hull still remains to receive fresh induction. 
“ A wave will give a ship a strong ‘slap in the face,’ which 
“for a time knocks the magnetism out of the iron, but it 
“can return again with change of latitude or docking.” 
The obvious remedy for this would seem to consist in keep- 
ing an electric battery amongst the ordinary equipment of 
an iron ship, as it will not be nec to insulate her 
while undergoing the operation. Captain Fishbourn spoke 
very highly of the importance of Mr. Hopkins’ new appli- 
cation of an almost forgotten phenomenon to the solution 
of a most difficult and pressing problem. 


His other proposals had reference to the position and 
construction of the compass. Amongst these was to raise 
the steering compass to such a height as to place it out of 
the range of the ordinary attraction of the wrought iron of 
the vessel, and to then “ place a reflector near the com 
“so that the card may be seen like the dial of a clock, an 
“ correctly read at a distance of 20ft. and upwards from 
“the steering wheel.” To this Captain Sel objected 
that helmsmen could not, in all sorts of weather, see the 
compass at such a distance; and that there was no more 
necessity for absolute regularity in a steering compass (as 
long as it could be corrected by a standard compass) than 
in a pocket watch, as long as its i ities could Le 
corrected by reference to a chronometer. Captain Selwyn’s 
proposal for placing the standard compass at the 
on the cap, has the disadvantage that it would be lost in 
case the mast went overboard. Coming to the needles 
themselves, their tendency to excessive oscillation is to be 
checked by placing them “on edge instead of flat-wise,” 
and thus to “also increase their directive power.” By 


setting the needle on edge it presents a greater surface for 
the resistance of the air, and the “directive power is in- 
“ creased by the lateral contraction and vertical expansion 
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“of the magnetic brushes at each end of the bar.” In 
high latitudes bent compass needles are to be used, shaped 
to the mean angle of the dip. 


COUNTER-WEIGHTING MACHINERY. 


Tue value of balance weights in all cases where rotating 
machinery runs at high speeds is so generally recognised in 
the present day that it may appear superfluous to add a 
word to the chapters which have already been written on 
the subject. Nevertheless, there is ly a question con- 
nected with their application in practice which ‘does not 
still form a subject rh discussion, and many mechanicians 
even now dispute the necessity for their. use, fail to 
understand the principles on which their value depends, or 
apply them in such a way that they prove of little service. 
A short explanation of the theory of their action will 
therefore not be out of place here, and we shall endeavour 
to place the subject before our readers divested of those 
mathematical formule for which practical men have so 
little liking. It is fortunate that the theory is so simple 
that this object may be easily carried out without detract- 
ing materially from the value of the explanation. 

It is known that unbalanced machinery running at a 
high speed produces more or less violent oscillations in the 
supporting framework, which may be, and generally are, 
extended even to the buildings which contain it ; and a 
little observation will show that these oscillations recur in 
a species of determinate sequence or rythm bearing a 
direct relation to the rapidity of revolution of the un- 
balanced machine. There is, in fact, nothing irregular 
about them. As the speed of the machine increases so do 
they increase in number and intensity, and as their in- 
tensity increases in a more rapid ratio than the speed, they 
quickly become inconvenient, if not dangerous, represent- 
ing as they do strains which waste power and seriously 
compromise the stability and permanence of machinery. 
It will also be understood that they have no connection 
with the strains properly due to the performance of useful 
work, and that they have existence in all unbalanced 
machinery, whether it does or does not run against a load. 
These oscillations are due, in short, to causes which have 
nothing whatever to do with the performance of the work 
which the machine is intended to execute, and there is but 
one way of removing, or, more properly, of preventing them. 
Their existence depends on the fact that “the whole 
centrifugal force of a body of any figure is the same in 
direction and amount as if the whole mass were concen- 
trated at the centre of gravity of the system,” and that 
the centres of gravity and of rotation are not identical. 

In order to make .the meaning of this proposition per- 
fectly clear we may suppose the case of a fly-wheel accu- 
rately balanced, poised in space, and caused to revolve. 
The centre of gravity of this wheel will be identical with 
its geometrical centre, and it will therefore revolve about 
this last without displaying any tendency to assume 
another centre of rotation. Let us now further suppose 
that certain weights are affixed at one side of its rim so 
that its accurate balance is destroyed, and that things being 
thus altered it is caused once more to revolve. The centre 
of gravity no longer coincides with the geometrical centre 
of the mass, but the wheel will only revolve about its 
centre of gravity, and therefore that which was before the 
centre of rotation now itself describes a circle whose radius 
will equal its distance from the new centre of gravity. 
Thus, if the wheel have a diameter of 10ft., and the 
weights added on are sufficient to shift the centre of 
gravity 6in. from the geometrical centre, then will the 
circle described by this last have a diameter of 12in., and 
the wheel will then revolve eccentrically about the new 
centre without developing any vibrating strains whatever. 
Why this law should have existence no one can pretend to 
say; we have only to do with the fact that it does exist, and 
that it is as immutable as the action of gravity itself. 

We are now in a position to perceive why want of 
balance, or, strictly speaking, want of coincidence between 
the actual centre of rotation and the centre of gravity of 
any revolving mass, tends to produce oscillation. ‘We have 
next to consider the magnitude of the disturbing force. 
We will suppose a fly-wheel in practice weighing 1,000 lb., 
running at any given number of revolutions, and so far 
out of balance that its true centre of gravity is distant lft. 
from its centre of rotation. We purposely magnify the 
error in order to make the matter clear, and instances may 
be actually met with in which large fly-wheels are nearly a 
foot out of balance. The shaft being held down in brasses, 
it follows that the wheel is compelled to revolve about a 
centre other than its centre of gravity, and as a result of 
the tendency which we have seen to exist, the axis of the 
wheel, in endeavouring itself to describe a circle of 12in. 
radius, strains the brasses and framing up and down 
to the right and to the left. But the framing is 
weaker in some directions than in others. In these 
it partially yields to the strains impressed upon it and 
withdrawn botox each revolution, and the result is vi- 
bration. Thus, in the case of an unbalanced , portable 
engine it will be found that the entire structure rocks 
backwards and forwards at each stroke, as the shaft is 
thrust forward and backward in its endeavour to comply 
with the simple law which we have laid down. We have 
said that the force of disturbance is the same as though 
the whole weight of the mass were concentrated at the 
centre of gravity; and as in our case the weight is 
1,000 Ib., and the radius lft., the force of perturbation 
will be precisely the same in amount as if the entire wheel 
were suppressed, and replaced by a single ball weighing 
1,000 Ib., and rotating in a circle of 12-in. radius. With 
this fact before us it is easy to understand how great are 
the strains thrown on the bearings ; and the heating and 
cutting of the brasses of unbalanced fly-wheels and 
crank shafts is no longer remarkable in any sense. 

According to the theory commonly received by so- 
called practical men, it is sufficient to nce a crank and 


connecting-rod by a weight, or weights, disposed within 
the fly-wheel rim, and this object is carried out with some 
elegance by forming the rim with recesses or cavities, so 
that it may be lighter on one side than the other. We 
shall not go so far as to say that such a practice is wholly 





erroneous, but we must impress upon our readers the fact 
that it is very imperfect. A steam engine so counter- 
weighted is not in a strict sense counter-weighted at all, 
and instances have come under our know where 
recessing the fly-wheel rim has done more harm than good. 
The expedient would be perfect ‘if the whole rotating mass 
were concentrated in the same ‘plane, but in practical me- 
chanical engineering this never occurs. Thus, in the case 
of an ordinary steam engine, we find that the crank and 
the fly-wheel are in all probability separated by a distance 
of several feet, and under such circumstances, counter- 
weights applied to the latter cannot possibly compensate 
for the perturbations due to the gravitation of the former. 
The axis of the system then tends at any given period of 
a revolution, to rotate about a point situated somewhere 
between the fiy-wheel and the crank. Thus, to deal once 
more in suppositions, let a shaft 10ft. long have at each 
end a fly-wheel similar to that of which we have already 
spoken, the centre of gravity of each wheel being 
separated from the centre of the shaft by a distance of 12in. 
It must further be assumed that the preponderating 
weights are so arranged as to be equal and opposite. If 
this shaft were now placed in bearings so that it could 
revolve freely, it would be found that the wheels would 
remain at rest in any position in which they might be 
placed, and from this it might be, and often is, assumed 
that the system would revolve at any speed without 
throwing a strain on the brasses. In short, the wheels 
would be deemed balanced in the full sense of the term. No 
idea can be more erroneous. If caused to revolve freely in 
space it would be found that each wheel would act almost 
independently of the other; the ends of the shaft 
describing, under the conditions, circles of 12in. radius, 
while a point in the centre of its length—and this point 
only—would remain unaffected. Its position may be 
determined by drawing a line from the centre of gravity of 
one wheel to the centre of gravity of the other, the point 
where this line cuts the axis of the shaft being the point 
of repose. From this it follows that the only proper 
method of balancing consists in disposing the counter- 
weights in the same plane as the distributing force. In 
the strict sense this cannot possibly be accomplished in 
practice, but we can approximate to such a condition with 
sufficient accuracy to answer every reasonable purpose. 
The fly-wheel of an engine can of course be truly 
balanced with little trouble, but in order to balance the 
weight of the crank and connecting rod it is advisable to 
modify the former, converting it into a disc carrying the 
crank pin near its periphery at one side, while directly 
opposite a mass of metal must be provided sufficiently 
heavy to counterweight the proper proportion of the 
gravity of the connecting rod. Where this system is 
inapplicable, as in marine engines, the counter-weights 
showdd be applied directly to the backs of the cranks—an 
arrangement carried out very perfectly by Messrs. Penn 
and Son. Each crank should be balanced as though none 
other existed in the length of the shaft, and the result is 
then that, although neither of the weights is in the plane 
of the rod, yet as one comes on either side, an imaginary 
plane is constituted, in which the entire mass revolves in 
perfect balance. In paddle engines precisely the same 
arrangement should be adopted ; a cast iron paddle con- 
stituting a very imperfect substitute, which has sometimes 
led to the breakage of a crank shaft, or even of the framing. 

The calculation of the exact weight required as a coun- 
terbalance in any given case involves some points of 
considerable nicety; and hitherto the best results have 
been obtained under the system of trial and error. In 
point of fact, it is difficult to obtain all the data necessary 
to render the calculation perfectly complete; and the 
operation of increasing or reducing the weight of the 
counterpoises is so simple, that no reasonable objection 
can be urged against a style of practice which is based on 
direct experiment. It is well, however, to know approxi- 
mately what are the proper weights for any particular 
case ; and as these are mainly determined by the centri- 
fugal force of the mass to be balanced, the following simple 
rule for determining this factor will be of service to many 
who do not read formule with ease :—Multiply the square 
of the number of revolutions per minute by the diameter 
of the circle of revolution in heet, and divide the product 
by the constant 5,870; the quotient is the centrifugal 
force of the body in parts of its weight, which is supposed 
to be 1. By this rule the strain on the shaft brasses 
may be easily determined ; and the magnitude of the centri- 
fugal force to be balanced having thus been found, it is a 
simple matter to determine with approximate accuracy the 
proportions proper for a counterweight usually revolving 
in acircle of greater diameter than that described by the 
crank pin. 


BOILER INSPECTION IN CALCUTTA. 


THERE can be no doubt that the most important measure 
ever carried out for safely and systematically working 
steam boilers is that first introduced into Manchester 
by Mr. Fairbairn. The system adopted by the Manchester 
Boiler Association, and by the other similar companies now 
formed on the same plan, is the only one which takes into 
account the real peed of safely working a boiler. It 
is the only general plan for competently meeting that 
easy. | wear and tear due to various causes and to mere 
time, which, if unchecked, must sooner or later lead to 
an explosion. The system so long in use on the Continent 
of requiring an adhesion to constructive formule, or of the 
a of the hydraulic test, must be a dead letter 
after a certain period in the life of the boiler—it cannot take 
into account the effects of wear and tear. It speaks very 
highly for the steadiness and common sense of the English 
character that we have so comparatively few accidents 
of the kind. Here in London, and especially in this dis- 
trict, there are innumerable small boilers driving printing 
machinery, and an explosion from the deep cellars in 
which are erected these boilers would be enormously 
destructive in such a densely-populated place. It is 
probable that in Calcutta they on not been so fortunate, 
and that the freedom which could be entrusted in English 
hands has been found dangerous in the case of a Hindoo, 





At any rate, in May, 1 an Act, providing for the 
periodical government Bae Bh, of pe Baap and engines in 

alcutta, received the assent of the Governor-General ; and 
the Calcutta Gazette of the 13th of last December gives a 
number of minute rules, by which this inspection is to be 
carried out. These last which have come into force 
quite lately (six weeks after publication in the Calcutta 
Gazette), greatly Ty the provisions of the original Act, 
approximating its mode of execution very loosely to the. 
system adopted by the Boiler Association. 
According to the first Act the i rs were to be 
appointed by the Lieutenant-Governor of Bengal ;, the 
use of any boiler or prime mover was prohibited with- 
out a certificate under the Act, as also for any period 
longer than is given by the certificate—a period to be 
determined by the inspector. It would appear that the 
duration of the certificate was to be that of the good con- 
dition of the boiler, the Lieutenant-Governor ing the 
right to revoke any certificate granted under the Act “in 
“any case in which he shall have reason to believe that 
“such certificate has been fraudulently obtained or 
“erroneously granted, or has been without suffi- 
“cient inspection, or in case he shall have reason to believe” 
that the certificated boiler or prime mover may have got 
injured or worn. In such a case the boiler would have to 
be again examined. 

These plans are, therefore, one step further than those of 
the Continent ; and they approximate rather closely to the 
mode of proceeding of the New York police, who can 
examine and condemn any steam boiler in that city. 
Hundreds are stated to be annually stopped in this way. 
But we much prefer the reformed system now adopted, 
which may be defined as an official importation into 
India of the Manchester system, and we have little doubt 
that it will afford very satisfactory results. 

The Calcutta Boiler Commission consists of the Commis- 
sioner of Police and the Master of the Mint, assisted by 
“such engineers, or owners or managers of mills and 
“ foundries, as may be nominated members of the Commis- 
“ sion” by the Bengal Government. This Commission is 
to meet at least once a month, “ to arrange matters with 
“regard ' to the inspection; to receive and consider the 
“ reports” of the engineer inspector, who is to act as secre- 

to the Commission; and even “to settle all disputes 
“between the engineer” inspector and the owners of 
boilers. Of every boiler an index register and dimension 
sheet must be kept, and the boilers are to be inspected “ in 
“ the register order in this list.” They are to be subjected 
to “a thorough examination, once every twelve months, 
“inside and outside,” having previously been emptied, 
cooled down, cleaned, and h their flues swept out. The 
boiler must also undergo an ordinary examination “once 
“ every four months” when at work, and, lastly, it can be 
submitted to a special examination at the option of the 
owner. No boiler is to be worked without being first in- 
spected and furnished with a certificate and permission to 
be worked. The engineer inspector of the Commission is 
vested with very extensive powers. He can “prohibit a 
“ new boiler from working,” if not got ready for his inspec- 
tion, and if any request he may a about any alteration 
be not complied with. The inspection, made every four 
months, is conducted “without giving any notice to the 
“ owner;” and at the request of the owner the engineer can 
also inspect the boiler or indicate the engine. The fees 
charged are 30 rupees for a thorough examination, 50 for 
two examinations of two boilers, and 10 rupees for each 
additional one. It will be seen that these fees are enor- 
mously in excess of those paid in England ; but this is 
only the usual rate of all skilled or European labour in 
India. An ordinary examination costs 10 rupees; a special 
thorough examination, 30; it can be tested for 20 rupees, 
and the engine indicated for five. The identity of each 
boiler is determined by means of a form, very similar to 
those ae og by the Manchester Association, in which are 
written the dimensions of the shell, of the furnaces, in- 
ternal flues, &c., and the feed apparatus and other fittings. 
Similar printed forms are used for noting down the state 
of the work. The most important clause of the Act is 
evidently that in which it is said that nothing in it “shall 
“in any way be held to interfere with the entire responsi- 
“ bility of the owners of boilers for the safe condition and 
“ working of their boilers.” 





NOTES ON PRIVATE BILLS. 

THE House has already set to work in good earnest upon the 
heavy mass of private business thrown upon it. On Friday last 
33 petitions and bills were ordered to be brought in, this being 
the first step, in so far as the direct action of the House is con- 
cerned. On the same day 58 bills were read a first time, or 
“taken as read”—the proceedings are merely formal; and 9 
were reported in respect of non-compliance with standing orders 
and referred to the select committee. Many bills have been 
already read a second time. On Tuesday there were 95 bills on 
the paper for second reading, on Monday next; the petitions and 
bills in 31 cases were ordered to be brought in, and 33 bills 
were ordered to be read a second time; 59 bills were read 
a second time on Wednesday, including two Caledonian 
bills, Cheshire lines, Chester and West Cheshire Junction; 
East London, South Western Extension, and Eastern Exten- 
sion ; Glasgow and South-Western; Ayrshire, &c., lines; Hamp- 
stead, Highgate, and Charing Cross; Hounslow and Metropo- 
litan; Liverpool Central Station; London, Chatham, and Dover, 
Chatham Dockyard branch; the same, bill for various powers ; 
Manchester, Sheffield, and Lincoln (three bills) Central Station 
and lines; Liverpool Extension and new lines; Metropolitan and 
St. John’s Wood; Midland (three bills) North-Eastern; North 
Metropolitan; Newcastle and Gateshead, with water bills for 
Paisley, Sheffield, Ebbw Vale, Beaufort, &c.; and gas bills for 
Colchester and Stockton. 

The Select Committee on Standing Orders was nominated on 
Monday by the chairman of the Standing Orders Committee in 
the last sessions of the last Parliament, Colonel Wilson Patten. 
The other members of the committee are Mr. Bonham Carter, 
Mr. Dunlop, Mr. Edward Egerton, Mr. Gregory, Mr. Henley, 
Mr. Hankey, Lord Hotham, Mr. Lefroy, and Mr. Walpole. On 
the same day Colonel Wilson Patten nominated the Committee 
of Selection, which includes Mr. Bonham Carter, Mr. Dunlop, 
Mr. Gregory, Lord Hotham, Mr. Mowbray, and the chairman of 
the Select Committee on Standing Orders. 





The examiners are proceeding rapidly with their work, which 
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seem to think in such a forward state as to justify their 
Tae ciedian decediens lariat ¢ toe eeche sine Yesterday 
both the examiners had got through their lists of about 25 
bills each—only two opposed—before two o'clock. On other 
days of this week they have also closed at comparatively early 
hours. Notwithstanding this, we passing forward nearly 
50 bills for every day they sit. Yesterday the examiners had 
reached to No. 550, which left 83 bills to be examined, 
14 of which are opposed; with some other opposed bills, 
standing to earlier numbers, the examinations on which had 
been adjourned. After Monday next there will only be the 
remnant of opposed bills to be dealt with by the examiners. On 
that day (Monday) all the petitions against bills, in which the 
petitioners pray to be heard by agents or counsel before the 
referees or committees, must be lodged in the Private Bill Office. 

The referees have not been appointed, but it is expected that 
Mr. 8 er will name them on an early day. It is rumoured 
that Mr. Adair is unwilling to accept the duty again. Mr. 
Hassard is not a member of the new Parliament. There was a 
contest at Waterford, for which he was member, but he did not 
stand at the last election. This will not incapacitate him from 
doing suit and service as a referee, and his not being a member of 
the House will enable him to accept a salary in the office, to 
which we hope he will be appointed if he desires it. The dis- 
charge of such onerous duties, inthe manner in which they were 
discharged last year by Mr. Adair and Mr. Hassard, certainly 
entitles the gentlemen who so well acquit themselves to a very 
handsome honorarium. 

In addition to the committees above named, the General Com- 
mittee on Railway and Canal Bills has also been struck, and con- 
sists of Mr. Scholefield (a very useful chairman of committee 
last year), Sir Edward Colebrooke, Mr. Dent, Admiral Duncombe, 
Mr. Finlay, Sir F. Goldsmid, Sir John Hanmer, Messrs. Ingham, 
Scholefield, and Woodd (also very useful members), and Messrs. 
Howes and O'Reilly. 

It is expected that the referees, whoever they may be, will 
enter upon their duties on or about Wednesday next, the 21st. 
Colonel Stewart, who acted as a referee for a time in last session, 
and Mr. Lefevre, are spoken of as likely to be appointed referees. 

Lord Redesdale and Mr. Dodson have had a conference, and 
have arranged as to the bills that are to be inquired into by the 
Lords’ Committees first. These are about 120 in number, and 
are for the most part gas, water, and miscellaneous bills. 


THE BOARD OF TRADE ENQUIRY INTO THE LOSS OF THE LONDON. 

WE should be afraid to count up all the questions and cross- 
questions that have been asked ; but we feel constrained to ask 
a few more questions ourselves :— 

Did the Board of Trade assessors really wish to get at the 
truth by their official enquiries ¢ 

If so, why wasn’t the engineer surveyor, who is held respon- 
sible by the Board of Trade for the condition of the most impor- 
tant parts of the iron hull, examined? Mr. Taplin, one of the 
engineer surveyors, when under examination, on the day when 
Captain Harris was reported to have made his joke about the 
gratings being provided in men-of-war to keep the men from 
getting below, stated that Mr. Traill, another engineer surveyor, 
had examined the screw shaft and the valves on the outside of 
the ship, and the outside of the ship herself when she was on the 
blocks. Why hasn’t Mr. Traill been examined ? 

Again, one of the engineers stated in evidence that the wash 
of the sea put the fires out. Why didn’t the assessors ascertain 
what was done to get rid of the wash of the sea? Did the 
engineers raise any of the floor plates to let the water down 
into the bilge? And if they did not, what excuse do they make? 

Had they been using the sea injection? If they had, did 
they shut it off? 

Don’t these omissions show that in future an engineering 
assessor ought to be associated with the nautical assessors on 
these enquiries ? 

What can a magistrate—what can the nautical assessors know 
about the working of an engine in a sea way? 





DEATHS, 
ON the 2nd inst. at his residence in Chester, THOMAS TRUSS, Esq., C.E. 
ed 55. 


On 11th inst., at his residence, Tunbridge Wells, WILLIAM THOMAS BRANDE, 
Esq., D.C.L., F-B.S, &c., aged 81, 





LITERATURE, 


Modern Marine Engineering applied to Paddle and Screw Pro- 
pulsion. By N. P. Burau, Engineer. London: Spon, 1866. 
Parts I. and II. 

Tuis is, in every sense of the word, a most remarkable 

work ; remarkable whether we consider the character of the 

engravings or the style in which it is written. It purports 
to constitute a treatise on the modern practice of marine 
engineering, and there is no question that such a work is 
wanted. hether this under consideration will or will 
not answer every purpose remains to be seen. We do not 
care either to condemn or to praise a book of which but 
two monthly parts lie before us out of the fifteen of which 
it is to consist when complete. It is ye possible that 
Mr. Burgh’s exceedingly idiomatic English once mastered, a 
great deal of information may be acquired from pages which, 
to the uninitiated, will perhaps appear slightly obscure. We 
have read a page or two here and there, but we have not 
had sufficient time to study cur author as he deserves, and 
we therefore feel that we are not in a position to do him 
justice, so we shall over the letter-press. We cannot 
do so, however, without pointing out that it would con- 
stitute a capital text-book for French students learning 

English. In it they will find examples of the intricacies 

of our tongue, which may be sought for elsewhere in 

vain. 

The engravings are copied from working drawings 
supplied by eminent firms. Mr. Burgh is really an 
excellent draughtsman, and the specimens of his skill 
before us show evidence of much care. They are, in 
a word, well executed coloured lithographs of favourable 
examples of the modern marine engine as actually con- 
structed. 








Weale’s Engineers’, Architects’, and Contractors’ Pocket-Book for 
1866. London: Lockwood and Co. 
Tus pocket-book is so well known, and has acquired such 
a reputation, that it will suffice to state that it ap 
this year as it has ap) for years past. The volume is 
so really useful as it is, that we feel some little regret that 
it is not made convenient as well by the omission of a 
deal of matter now superfluous. As a pocket-book it is too 
large ; as a text or reference book hardly large enough. 





Those who prefer it can provide themselves with pocket- 
books which really deserve the name, however; and for the 
rest, the volume before us will be certain to suit numerous 
readers better than any other with which we are ac- 
quainted, 





NOTES FROM PARIS. 
( By our Special Correspondent. ) 

Or far greater importance, tho not appealing so directly to 
the common observer as the demolition old streets and the 
formation of new ones in Paris and other great towns, are the 
immense public works of a different kind which are being carried 
on in all parts of the French empire. These will form certainly 
one of the proudest monuments of the reign of Louis Napoleon. 
The appearance of the annual resumé of the state of the empire 
affords a convenient opportunity of giving a general notion of 
these gigantic undertakings. It appears that during the year last 
past the sum expended in ifying the main roads of the empire, 
routes ae and in the erection of bridges on their lines, 
amounted to more than six millions of francs, or about a quarter 
of a million sterling, and that the work now marked out to be 
done is estimated to cost five times that sum; this, apparently, is 
in addition to the ordinary work of maintaining the roads. The 
extension of the inland navigation is one of the most important 
matters taken up by the Imperial Government. The extent of 
navigable river way is reported to amount to about 7,000 
miles, and of the canals or canalised rivers to more than 
2,600 miles. The improvement of the river navigation is 
being pursued in all parts of the empire by means of sluices and 
weirs. One magnificent line of communication, that between Paris 
and Strasbourg, has been completed by 
river Marne, and another of equal importance, that between Paris 
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way, 
director of the Haina’ ut and Flanders line, entitled 
Pratique de 0 Entretien et de 0 Exploitation des Chemins de 
Fer,” deals practically with every subject connected with the forma- 
tion and maintenance of the permanent way, its tunnels, bridges, 
and embankments, rolling stock, and modes of working. 

In fact there exists a perfect library of works connected with the 
subject, amongst which we may mention “Considerations concern- 
ing the Stability of Locomotives in Motion,” by M. Lechatelier; 
‘** A Guide to the Constructors and Drivers of Locomotives,” by 
three en geet MM. Filachat, Petit, and Polonceau, an impor- 
tant wor we green, which has passed one two, if not more, 
editions; a s' work on “ icultural Rural Railways, 
Financially Considered,” by M. Levacher-Durelé; ‘‘ An Examina- 
tion of the Locomotives of Sharp and Roberts, as com with 
those of other Constructors,” an elaborate work with folio plates ; 
two small works by M. Poussin, and one by M. Prouteaux, ‘On 
the English System of Working as compared with those of the 





| Statistics of Navigation, and an Analysis of 


Continent;” a work in two volumes, by M. Teisserene, on “‘Im- 
roved Means of Communication, the Economy of Transport, the 
e Expenses of the 


Principal Railways of France, Belgium, England, and Germany.” 
| The list might easily be extended to four times its length, but we 


and Lyons, will, it is way Ley completed next year. The Seine has | 


been dammed at Suresne by the Bois de Boulogne, in order to give 


the canals and other waterways sufficient dept 


similar means have been applied to the Rhone between Lyons and 
Arles. The mouths of the 


St. Louis, is being constructed to supersede the former ways, and 
afford a short and safe road to the sea. 


Gigantic works are under hand at all the principal ports in the | 
been increased bit by bit until it | for the establis' 


That of Marseilles 
contains a water surface equal to 225 acres and five miles of quays 
for embarkation and disembarkation. At Havre the channel has 
been deepened and widened, a second breakwater is now being con- 
structed, and the port is about to be increased by taking in a por- 
tion of the ground of the citadel. 


empire. 


to receive the | 
vessels coming from the districts of the lower part of the river, and | 


t-named river are tortuous and diffi- | 
cult of navigation, dnd a maritime canal, to be called the canal | 


| have given enough to show the extreme activity of the engineering 
the canalisation of the | 


mind of France on these subjects. At the present moment, when 
so much is said in England and elsewhere concerning the mecha- 
nism, management, and policy of railways, we think it is well to 
point out to our readers some of the sources of information which 
exist abroad, and which, as furnishing means of comparison, can- 
not be overlooked by those who desire to see beneath the mere 
surface of the subject. 

The same lite: activity is shown in connection with mining 
and metallurgy, physics, chemistry, and, in short, all the profes- 
sions of a scientific character; but we have neither time nor 
| space to-day to enter —— such an extensive subject. 

The Corps a amano just adopted unanimously a proposition 

ment of a prize of fifty thousand francs, £2,000, 
for a new economical application of valtale electricity. A simi- 
| lar prize was offered a year or two since, but no invention of 
sufficient importance called for its award. 


| The application of steam to ordinary Wy ~~ is making its way 
b 


| rapidly in France, 


The good people of Brest have made up their minds that before | 
long Liverpool will be second in importance to their own port, and | 


they began an energetic movement, a year or two since, in order to 
extend the accommodation for commercial vessels. A bill was 
passed by the Legislature; the people of Brest subscribed and 
advanced to the State four millions of francs for the object in 
view, and the works have been carried on with great vigour. The 
Port Napoleon, as the new commercial port is called, is a com- 
| es new and very important creation; the entrance has been 

efended from the sea, quays and a floating basin formed, and 
placed in direct communication both with the town and the rail- 
way, and when the interior of the port has been dredged the 
American packets will be able to enter instead of lying out in the 
roadstead as they are now compelled to do. 

The resumé mentions specially the two electric lights which 
have been established at the Heéve, near Havre. It states that 
the intensity of each of these new lights is equal to that of five 
thousand carcel burners, and that the power may be doubled, 
when the state of the atmosphere requires it, at a very trifling extra 
cost. The intensity is nearly ten times that of the lights which 
previously were in usé here. 

Turning from commercial to naval ports, we find that the sub- 
marine work of Fort Chavagnac, at Cherbourg, has been com- 
| ere as also the railway which connects the arsenal, port, and 
orges; at Brest, too, large graving docks have been formed; at 
Lorient the whole of the port is being deepened by dredging; at 
Rochefort additions have mn made to the forts; and at Toulon a 
series of new graving docks have been formed, the wet dock of 
Missiessy is being dredged out, extra quays and bridges are being 
formed, and a new ammunition factory and warehouses for pro- 
visions are being erected. 

As regards the navy itself, the official report states that the steam 
fleet was increased during the past awe! by three frigates, one 
corvette, and a guardship, armour-plated, and one corvette not 
a. the frigates being provided with 1,000, and the others with 

-horse power engines. The vessels coming forward consist of 
eleven afloat and now fitting, of 7,050-horse power in the te, 
and of twenty-eight other vessels of various sizes and in different 
stages of advancement. The exposé refers in congratulatory 
terms to the visits of the French and English fleets, and 
also to the very important work just terminated by the 
authorities of the two nations, namely, the code of signals for 
the use of the merchant ships of nations, which, we are 
told, cost eighteen months’ labour, and which will shortly be in 
operation. In connection with this valuable international work 
it may be mentioned that by means of the semaphores lately 
erected along the French ports, the signals from vessels may be 
communicated to the telegraphs, and thus conveyed toany part of 
the civilised world, This very short epitome will give some idea 
of the immense amount of engineering work completed, or still in 
the hands of the Imperial authorities. 

Another sign of the times is the abundance of books that are 

ing and cognate subjects. Our 


published in France on onotpenring 
neighbours were always remarkable for their scientific publications, 
be attributed to the general mination 


The use of portable engines has for a long 
time been common, as in England, for sewage and other important 
works, and, to a less degree, for agricultural purposes. The 
experiment of locomotives for the ae of passengers and 
‘oods is being made in many places. At Nantes a steam omnibus 
is running, or was not long since, on the road between that and an 
adjoining town, and was said to answer extremely well; experi- 
ments have been made with another in Paris, but it has not yet 
been brought into actual use. Steam omnibus is not, however, the 
proper title, for in each of these cases the engine and omnibus are 
separate. That which has been tried hero ists of a} tive 
having two wheels beneath the engine and two small guide wheels 
in front, over which is the conductor’s seat, and an omnibus 
very similar to those used on the tramway by the Champs 
Elysées, consisting of three bodies like a railway carriage, 
and surmounted by three rows of seats, to which access is made 
easy by steps at the end. The wheels of the omnibus are not 
beneath the omnibus, but at the two extremities; those in the rear 
are of large diameter, and are connected with the carriage by 
strong double springs, placed parallel with the axle; a powerful 
screw brake acts on the upper part of these wheels. The fore 
wheels are of. small dimensions, and their carriage is attached to - 
the locomotive by a short and very strong bar. A similar loco- 
motive train for goods is now being tried on the road between 
Bergerac and Mussidan. Certain London journals have spoken of 
the great use made in the Paris streets of steam carriages for the 
conveyance of stone and other heavy materials, but the truth is 
London is far in advance in such matters at present. 

In another case, that of steam rollers for breaking down and 
consolidating the stones of macadamised roads, the contrary is the 
case; one or two such machines having been in use in Paris for a 
considerable time and performing their work well. They consist 
of two very large and heavy rollers, which serve as the wheels of 
the machine, the boiler being mounted over one, the coal-box over 
the other, with the fire-place, and two small vibrating cylinders in 
the middle. Motion is given by an endless chain taking upon 
driving wheels fixed on the axles of the two rollers, and nearly as 
large as the latter, which are about 6ft. or 7ft. in diameter. A 
simple arrangement enables the driver to put the machine about 
by throwing one end of the fore axle out of parallel with the 
other. The steam roller is well under control, but it makes a 
terrible noise, and has already caused one accident by the 
frightening of a horse. We have seen it at work on the new road 
near the fine compound bridge just completed over the Seine at 
Auteuil, as well as on the new Boulevards, and where the traffic 
can be excluded it is a most useful machine. 

The stone and other wharfs of the Seine are now fitted with 
powerful traversing cranes ; and several small lifting steam cranes 
may be seen at work in the neighbourhood of the Tuileries and 
elsewhere. Hydrostatic lifts, or those worked by Lenoir’s gas 
engine, are used for nearly all great buildi 

The filling in of the low d of the C de Mars, for the 
Exhibition building for 1867, is being carried on , railway. The 
bridge of Jena is on the line of the main axis of the intended 
building ; and on the other side of the river immense excavations 











a fact which is partly to 

of technical education, which produces a greater ber of 
scientifically educated engineers, architects, chemists, and others, 
than we can boast of in our country, where so much of the abili 
is the result, ina great measure, of self-education and practi 
training only. Moreover, French men of science are very studious, 
and Frenchmen in general pay more attention to theory than we 
do; not so self-reliant, they are far more cautious, and being more 
numerous the competition is excessively keen, and a well-executed 
professional book often forms the turning point in a young 
engineer’s career. 

. Perdonnet, director of the Ecole Centrale des Arts et Manu- 
factures, with another engineer, M. Camille Polonceau, published 
some time since a remarkable work, entitled ‘‘ Portefewille de 
UIngenieur des Chemins de Fer,”* containing all the details of the 
construction of railways and railway stock, with prices, derived 
from actual works executed. It consisted of octavo volumes 
of letter-press, one volume of text illustrated by wood-cuts, one of 
documents, also illustrated, and one containing the explanations of 
the plates, 170 in number, admirably executed on steel, in small 
folio, contained in an ay gg tg The same gentlemen, 
aided by a third engineer, M. t, have just completed the 
publication of a new portefeuille, forming a continuation of the 
—- work, and being in the same form and of the same extent. 

ides two works intended specially for the use of engineers, 

M. Perdonnet has published a very useful little work for general 
readers, entitled ‘Notions Générales sur les Chemins de Fer,” contain- 
wg % 0 comme volume of 452 pages an immense amount of 
information respecting the statistics, history, oa 
organisation of com ies, management, prices, medical service, 
construction of fixed and rolling stock, new systems, &c., with a 
mass of miscellaneous matter, uding bi hies of Cugnot, 
and George Stephenson; a treatise on various means 


* Eugtne Lacroix, Paris, 





are going on, fo get rid of a most inconvenient hill, known as the 
Trocadéro, which separates Neuilly from Paris. One-half tho 
bridge has, therefore, divided off, and a single line of rails laid 


down, upon which the rubbish is carried 7 steam at the rate of 
twenty or thirty truck-loads per hour. With the exception of the . 
tramway the traffic along the quays is not so heavy, so that the 
closing of the roads by gates for a few minutes once or twice in the 
hour causes little inconvenience. 


P 
maper game of the flush of orders, and the 
same is the case at Liege wi 
construction. The great difficult 
well as of all manufacturers rn ¢ . 
insufficiency of railway and other conveyances. 
~~! their rolling stock so low, and are so exceedingly 
in their ee ee that all the stations on main lines 
are overloaded with work. It is of course the same, or worse, with 
respect to coals, and while there was any danger of the canals 
being closed by the frost the ironmasters were in constant dread of 


It is to hoped that means will be taken to 
amend matters before next year, or the directors of the Universal 
Exhibition will find it very diffeuls to keep their engagements 
wi 


The following are the latest quotations the Paris metal 
markets :— copper, in sheets, 242f. 50c. the 100 kilos. 
(2 cwt.); a ae. Ses copper of Chili, yield- 
ing 96 per cent., 236f. ; copper ore of Corocoro, 242f. 50c. per 
100 kilos. of pure contained . ‘Tin from Banea not much in 
demand at .; from the Strate, 2408. ; 252f. 50c. Lead, 
French, 52f. ; Spanish, 52f. 50c, Zine, 25e. 
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THE FALL OF THE ROOF OF THE LONDON- 
ROAD RAILWAY STATION, MANCHESTER. 


In our last impression we reported the verdict given by 
the coroner’s jury at the conclusion of the inquest on the 

ies of Thomas Garston Sherwood and Mark Russell, 
who were killed by the falling of part of the large iron 
roof that is being constructed at the London-road Railway 
Station on the 22nd ult. The most important evidence 
adduced was contained in the reports of Mr. Brunlees, 
C.E., and Captain Tyler, and we are now enabled to place 
abstracts of these before our readers in the order in which 
ys 2 were given to the jury :— 

. Brunlees commenced by stating, thatat the request of the 
coroner he had examined the roof in course of erection and found 
it to be be constructed as follows :—It is 656ft. long and 190ft. 
wide, the width being divided into two spans of 95ft. each. It is 
supported longitudinally by three lines of lattice girders 6ft. in 
depth, divided into eight bays by the cast iron columns upon which 
the girders are carried. Six of these bays, forming the portion 
still standing, are of the following spans:—The three firs 
beginning at the booking office or west end, are 77ft. 10in. each; 
the fourth 76ft. ; the fifth and sixth, 78ft. 5in. each. The two 
remaining bays were 88ft. 4in. each. The bay which fell was the 
seventh from the west end, and the last, or eighth, was subse- 
quently taken down. With to the main roof itself, I 
calculate the weight of the structure to be 13} tons on each prin- 
cipal, and, adding to this the pressure due to a high gale of wind, 
and the weight of 12in. of snow, the maximum load on any 
principal would be 26 tons. Under this load, no part of the roof 
is subjected to a greater strain in tension than 4 tons per square 
inch, and no greater strain in compression than 2 tons per square 
inch. All the work is well executed, and the materials are of good 
quality. I am therefore satisfied that the roof itself is amply 
strong, and did not in any way contribute to the cause of the ac- 
cident. Of the three lines of girders supporting the roof, the 
outer ones rest upon the side walls of the station, consequently 
there can be no question as to their sufficiency. Respecting the 
centre line of girders, I will first of all state the results of my in- 
vestigation of the portion now standing, the largest spans of which 
are 78ft. 5in., being the two immediately on the west side of that 
which fell. The load on these Ey due to the weight of the 
structure is 79°75 tons each, to which I add 12 tons as the vertical 
pressure due to wind and snow, making a maximum load of 91°75 
tons. With this load the strain on the top flange of the girder 
will be 4°4 tons per square inch in compression; on the bottom 
flange, 5°6 tons per square inch in tension; on the cast iron vertical 
struts, 3°2 and 1°6 tons respectively in «ge and on the 
diagonal bars between each strut, 8°5 and 7 tons respectively in 
tension. The vertical pressure on the end castings which connect 
the girder with the columns, is 2°64 tons per square inch. The 
strains on the diagonal bars are somewhat greater than I consider 
advisable, and the use of cast iron in forming the i 


of causing the girder to buckle. When the top flange got dis- 
i ining the end strut, the cee: 

to causing a buckling of the girder, 
it as to cause the irons under 

that casting into two.—In reply to 
b witness said that cast iron was frequently used as 
girders, as in the present case, but he was not aware of an instance 
where it had been used in a girder so long as the present one. He 
, of London, the designer of the roof, to be 
frequently emp in similar works. In reply to a juryman, 
Mr. Somlens aid tah the chek was greater during the course of 
construction than it would be after completion, because the various 
parts would not be balanced, and when the accident happened all 
the wind ties were not in. 

Captain Tyler, R.E., the Government inspector of railways, said 
he had been instructed to make inquiries res the conse of 
the accident at the London-road station, and to give what assist- 
ance he could to the coroner and jury. He had p a report 
of his examination and inquiries. This report, which Captain 
Tyler read, opened with a description of the works; it then pro- 
ceeded to state that Mr. Dempsey, the designer, estimated that 
there would be a pressure of 40 1b. per foot over the whole struc- 

and that 24°66 tons would, as regarded the transverse spans, 

be the total heuea supported by each a The report 
continued :—** ing the progress of the works Mr. Murgatroyd, 
on whom the by | of superintendence for the company personally 
devolved, spent the greater part of the forenoon upon them never 
less than three times a week; and with the following exceptions the 
work was carried out in conformity with the drawings :—In 
January, 1865, Mr, M troyd made a suggestion to Mr. Sacré as 
to strengthening the aie down the middle of the roof, to which 
Mr. Sacré acceded; and Mr. oe went to London to see Mr. 
Baker on the subject. Mr. Baker assented, and the side girders 
were weakened to strengthen the centre girders. Where the side 
girders were supported for the shorter spans by the side walls of 
the station the top plates of those girders were transferred respec- 
tively to the top and bottom flanges of the corresponding central 
girders; but where, as in each of the 88ft. 4in. spans, there was 
only one side wall, the top plates were taken from those girders 
only which were so supported and transferred te the central 
irders, while extra plates were provided for the lower flanges of 
those girders 13ft. over their whole length. Mr. Henry Rankin 
informs me that his brother made some remarks verbally to Mr. 
Murgatroyd in to the cast iron connections between the 
columns and the girders; but Mr. Murgatroyd has no recollection 
of any such remarks, and feels sure that if they had been made 
they would have received his careful attention. Mr. Rankin adds, 
‘ they were not insisted on, and we were not uneasy on the subject, 
though we did not quite like the means of connection.’ During 
the progress of the work the deflections of the middle girders were 
taken by Mr. Measures, the foreman of the contractors. It appears 
from his statement that the centre girders, from No. 1 to No. 6 
longitudinal span, had permanently deflected to amounts varying 
from 3in. up to even 4}in.; while No. 7, the centre girder that fell, 
had deflected 2jin., and thus lost more than half its ‘ camber,’ on 





between the girders and the columns is certainly not advisable. 
The cast iron end pieces, as before stated, have only to carry 2°64 
tons per square inch of vertical pressure, but when the girder 
deflects, or it may be buckles, a transverse strain is brought upon 
them which they are not calculated to resist with certainty. All 
these girders are and have been since the accident temporarily 
propped, and I consider that they should be permanentl 

strengthened. Proceeding now to the girder in the bay which fell, 
I will first state the strains to which it would have been subjected 
with the completed roof and an allowance for wind and snow. The 
weight due to the structure would be 98°4 tons, to which I add for 
wind and snow 15 tons, making a maximum load of 113°4 tons. 
With this load there would be a strain on the top flange of 4°7 tons 
per square inch in compression, a strain of 6°4 tons per square inch 
on the bottom flange in tension, strains on the struts of 3°9, 2°4 
and 1°6 tons respectively in compression, and strains on the 
diagonals of 9°5, 8, and 4 tons respectively in tension. The vertical 
pressure on the end castings would be 3°3 tons per square inch. 
The same observations which I made with regard to the 78ft. 5in. 
span as to the strains on the diagonals and the defective connection 
with the columns, apply with equal force to this girder. It now 
remains to consider the load on the girder, and the strains 
to which it was subjected at the time of the accident. I estimate 
the load then upon the girder at 88°49 tons. With this load 
the strain on the top flange would be 3°7 tons per square 
inch in compression, the strain on the bottom flange would 
be 5 tons per square inch in tension, and the strains on the struts 
would be 3°3, 1°9, 1°2, 1°9, and 2°9 tons per square inch respec- 
tively in compression, and the strains on the diagonals would be 
9-0, 74), 3°0, 3°0, 6°7, and 7°7 tons per square inch respectively in 
tension. The vertical pressure on the end castings would be 2°8 
and 2°4 tons per square inch respectively in compression. It will 
be observed that the strains on the diagonals are excessive even 
with a partial load. I am not, however, of opinion that the excess 
was sufficient to cause a sudden failure of the girder, but it would 
cause a great deflection. I found the girder well put together, 
and the iron is of good quality. Ihave before stated that I con- 
sider the connection between the girders and the columns defective. 
This connection is made in the following manner :—The ends of 
the girder are formed of cast iron vertical struts, which are attached 
to the top and bottom flanges by ljir. bolts — through the 
angle irons and the struts. The girder rested on a projection on 
the column 3in. wide, and was bolted to the column by four 1}in. 
bolts passing through lugs on the end casting, through the column, 
and 7 rena similar lugs on the end casting of the girder of the 
next bay. After the girder was in its place and bolted up, a 
wrought iron key was driven in grooves formed for the purpose 
between the column and the end casting. The ultimate cause of 
the accident was the fracture of the end castings, which left the 
girder unsupported except by the small projection on the column 
under the bottom flange, which was of no value, inasmuch as the 
whole vertical pressure is taken at the top of the end castings. 
AltHough the ileate cause of the accident is app t, we have 
no actual evidence to show the primary causes, but these may be 
assumed to be threefold. First, we have a girder with a tendency 
to deflect to a great extent from the very flat angle at which the 
diagonal bars are placed, and the small amount of metal in these 
bars. Second, the girder is weak laterally, and buckling ma; 

have caused an undue strain on the end castings. Third, the hig 

gales immediately preceding the accident may have bent the girder 
laterally, and produced a nipping strain on the castings. In my 
opinion any one of these causes, or Fe toga d all of them combined, 
acting with the leverage due to half the length of the girder, have 
produced such an undue strain upon the end castings as to 
cause their fracture. But, whatever may have been the circum- 
stances which immediately produced the failure of the girder, it is 
evident that the introductien of cast iron was the main defect in 
its construction, and led to the accident. In lusion, I think 
it only fair to state that, although I do not myself approve of the 
use of cast iron in girders of this kind, that material has never- 
theless been largely and successfully used in exhibition and other 
buildings, but in most cases the span and depth have been much 
less than in the girders we have el considering, and hence the 
risk of failure has been much smaller.” Witness then explained 
from a model that the cause of the accident was the fracture of 
one of the end castings or struts, by which the girder was fastened 
to the pillar, and, judging by the remains, he said he believed that 
the casting at the east end was the first to give way. Another 
cause would be the tendency of the girder to bend or wobble. 
The only thing that had been introduced to prevent that wobbling 
or te A was the introduction of the vertical struts that ran 
from the top of the bottom flanges. He considered that the girder 
was too narrow in its cross section, for its length, to prevent 
lateral deflection, The action of the wind would have the effect 








the 12th January, ten days before it fell. No later observation 
was taken, but the deflection must have increased after that time. 
Mr. Henry Rankin states, with regard to the evidence of weakness 
shown by the deflections, that though he did not see any imme- 
diate cause for apprehension, his firm had become convinced that, 
with a view to permanent stability, thing was ry to 
counteract it. e had not, however, said anything to Mr. Mur- 

troyd on the subject, and Mr. ey ona» himself appears to 
~— been satisfied at observing that from November 24th, when 
the greater number of the girders had been fully loaded, up to the 
12th January, when the deflections were last taken, hardly any 

rceptible change had occurred. Mr. Measures spoke to Mr. 
vohn Rankin when the first girder was put up about the end cast- 
ings, and told him that they were very weak; and he told Mr. 
Henry Rankin later that he did not think the girders stiff enough 
for the job. I learn from Professor Airey that the highest pres- 
sure recorded at the Greenwich Observatory, from the strong winds 
which prevailed in the early part of January, was 334 lb. to the 
square foot on the 8th of that month. They do not appear to have 
had any observed effect upon No. 7, the second longitudinal span 
from the east end; but the three girders of No. 8, the last span at 
that end, were all blown slightly northward. Mr. Measures’ atten- 
tion was called to this by his assistant, Furniss, one Saturday 
morning at least three weeks before the roof fell. He at once 
drew the girders back into their proper positions by means of three 
chains attached to the rails of the permanent way and to the north 
girder, and shored them up, and he did not notice any further 
movement in them. Ten days afterwards he mentioned to Mr. H. 
Rankin, when he inquired as to the effect of the wind, that the 
girders had shifted, and he also mentioned that circumstance to 
Mr. Walker, Mr. Murgatroyd’s clerk of works, but he did not 
think it serious at the time, or that it need be mentioned to Mr. 
Murgatroyd; and Mr. Murgatroyd informs me that he knew 
nothing of it till the roof had fallen. Mr. Moorsom, however, the 
joint engineer of the two companies, though he had nothing to do 





hearing from him on that day that the wind had sprung one of the 
girders, and that he had some men at work shoring it. All appeared 


No. 7 span fell to the ground. The central girder that gave way 
was a parallel girder, 88ft. 4in. long, and 6ft. deep, with diagonal 
braces and vertical struts. The vertical struts, as well as the ends, 
were of cast iron, and the remainder of wrought iron. The braces 
formed an angle of about 25 deg. with the flanges, and were more 
than two and a-half times as long as the vertical struts. Careful 
calculation from the quantities claimed by the sub-contractors from 
the principal contractor as having been fixed and investigated by 
Mr. Murgatroyd, shows that there was a total weight of materials, 
workmen, and scaffolding, amounting to 70 tons upon this girder 
when it failed, besides its own weight of 15 tons, making a total 
weight of 85 tons. These weights were somewhat in excess of 
those estimated for, though nearly in accordance with the plans 
furnished by Mr. Dempsey, and the above amount was 15 tons less 
than the girder would have had to support when the roof was 
completed. There would then have been a total load of 100 tons, 
or rather more than 16% tons on each of the vertical struts in the 
girder. Under this latter weight the strain per square inch on the 
effective area of the upper flange may be estimated, without 
deducting for rivet holes, at rather more than 4 tons; on the lower 
flange, deducting rivet holes, at 54 tons; on the end braces, at 8 
tons; and on No. 2 braces, at 6°8 tons. The strains upon the 
middle braces would similarly have been 3 tons per square inch, 
and on the struts (of cast iron) 50 tons each, or 34 tons per square 
inch; and on the other vertical struts nowhere more than three 
tons per square inch. In these strains no allowance is made for 
the effect of wind and snow, and to meet those contingencies they 
should in calculation be increased by rather more than one-sixth. 
The strain on the principals for wind and snow might, indeed, 
fairly be taken at 201b. to the superficial foot over the whole | 
structure; but for the vertical strain on the girders, 15 tons for | 
each girder, or 3 tons per vertical strut, should suffice. This would | 
bring the total maximum strain per square inch up to 5 tons for | 
the upper flange, 6} tons for the lower flange, 9} tons for No. 1 | 
tension bar, 8 tons for No. 2 tension bar, and 3} tons for the | 
middle bars, between each strut. The position and appearance of | 
the girder as it lay on the ground showed clearly what were 

its weak points, and, to my mind, at which end it had | 
first failed. The appearance of both flanges, and the fact 

that the whole girder had moved westward, proved that | 
the west was not the end that first came to the ground, 

and that it was not the end which had at first given way. The 





cast iron strut at this end of the girder was torn away from the 
four lugs by means of which it had been bolted to the column, and 


with the erection of the roof, remembers seeing Mr. Measures on | 
the platform at the station on Saturday, the 6th of January, and | 


to go on as usual from that time until Monday, 22nd January, when | 


these op eatont attached by their bolts to the column after its 
fall. eu and lower of the girder, though they had 
suffered in the fall, were now! distorted in the one case or 
ae in Legg ny ae @ manner as to afford indication of 
er having, by their ure in buckling or tearing asunder, con- 
tributed to the fall of the girder; and though the cast iron struts 
were more or less , yet the position of the braces and of 
the flanges with regard to each other, showed that the accident had 
not been caused by any failure of the bracing. The east end of 
the girder presented a very different a) ce from the west 
end. Whereas, at the west end the cast iron strut was torn away 
from allits four lugs, and the shoulders of that strut remained 
complete in the upper and lower flanges, at the east end, on the 
contrary, the whole strut remained attached by its lugs in situ at 
the top of the column, and the shoulders of the strut had been 
fractured in the upper as well as in the lower flange. These fractures 
are not such as would, in my opinion, have been produced by any 
ordinary strains of the end brace, though the vertical pressure 
upon the struts, which amounted to between forty and fifty tons, 
and which es more or less have been carried by the pins which 
throug them, according to the amount of bearing taken 
the angle irons of the girder, may have had much to do with 
e accident; or these pieces of cast iron might have been cracked, 
confined as they were between the —_ irons of the girder, by a 
slight twisting of the column when the girders of the end span 
were blown over, asI have described, tothe northward, at the same 
time that this particular girder was also subjected to the infl 
of the wind; and I find, somewhat in corroboration of this suppo- 
sition, that the column itself, which was rather thinner on one 
side than on the other, was discovered after the accident to be 
cracked on the thinner part of its circumference. The column 
was completely severed at this crack when it was afterwards pulled 
down. ving regard to the facts above described, and to the 
general appearance of the girder, I am of opinion that the 
shoulders of the strut at the east side of this girder may have 
been fractured by the slight twisting of the column, combined 
with high vertical pressure, during the high winds early in 
January, perhaps sixteen days before the fall of the roof. The 
upper flange of the os and the angle irons would then have 
been carried on the head of the strut only, which would account 
for the fracture observable in the angle iron and upper plate, 
and the pin which passed through its angle iron and through to 
the shoulders of the strut ond have been on an inclined plane. 
The plates at the bottom of the girder would only have been rest- 
ing for 1jin. at the edge of the capital of the column; and the 
girder would on this supposition have been, during the fortnight in 
question, in a precarious condition. Its only means of longitudinal 
attachment to the column through the shoulders referred to havin, 
failed, it would have a tendency, as soon as the deflection cece | 
to a sufficient extent, to slide with its lower flange off the capital 
of the column, and with its upper flange to slip off the top of the 
strut, the pin through the shoulder of the strut falling easily 
down the inclined plane which the fracture already described had 
left. I may add that the fracture of these shoulders, which 
occurred between the angle irons of the upper and lower flanges, 
would not have been observable from the exterior, and that the 
closest scrutiny would probably have hardly discovered any move- 
ment to indicate their fracture until the girder fell. The parti- 
cular defects which led, then, to the fall of the roof were, first, 
the employment of cast iron struts and connections at the ends of 
the girder; and, secondly, the narrow bearing on which the girder 
was supported on the capital of the column. It appears to me 
that the employment of cast iron, not only at the ends, but also 
in the other vertical struts of the girder, was an undesirable mode 
of construction. I am of opinion, further, that the girder was 
not, even after it had been strengthened by the addition of plates 
to its flanges, sufficiently strong for the duty it had to perform. 
Its braces still remained as they were originally designed, and thus 
became considerably weaker in proportion to the flanges, and there 
was a want of lateral stiffness for so long a girder.” In reply to 
a witness, Captain Tyler said that the roof was at present 
propped, and he considered it perfectly safe; and he had no doubt 
that it would be made permanently safe. In reply to the coroner, 
the witness stated that wherever a new passenger line was made 
notice should be given to the Board of Trade, in order that it 
might be inspected. If a new station was erected without new 
lines it was not the practice to make any report to the Board of 
Trade; nor was it the practice of the Board to send its mspector 
to a building till that building had been completed. 











TrRactinc BY SuNn-Licut.—Photography has long ago greatly 
diminished the less skilled labours of the mechanical draughtsman. 
Instead of the laborious finished and coloured drawings intended 
to show forth the chief characteristics of a machine, without at the 
same time telling too much about its construction, photographs, 
coloured or not, are now used. It has sometimes struck us, by 
the way, that the bright parts of such photographs could be neatly 
brought out by means of a spare and tasteful use of the silver and 
| gold paints sold in mussel-shells in most print shops. However this 
may be, photography is now extensively used in producing tracings 
of machinery of which a number of p the ire. are required; and 
| we saw, the other day, some beautiful specimens of the kind. We 

feel convinced that it is destined to largely supersede lithography, 
with which it can compete commercially for any number of copies 
up to one hundred. It has been found most convenient to 

out the process some miles from London, in order to avoid the 
“*blacks ” of the atmosphere of the district; and even a large order 
can be carried out in one day. The process, briefly described, con- 
sists in submitting the original tracing, or even the drawing, to the 
light, a chemically prepared sheet of paper being placed under- 
neath. This idea, per se, is not novel, But its practical execution 
is the subject matter of a patent. 

POLICIES OF INSURANCE ON THE ATLANTIC CABLE. — In the 
Court of Exchequer, recently, Mr. Baron Martin delivered the 
judgment of the court in the case of Wilson v. Jones, which 
involved a question as to policies of insurance on the Atlantic 
cable. The plaintiff, a shareholder in the company incorporated 
for the purpose of laying the cable, effected a policy with the 
defendant, an underwriter, which was ‘“‘to cover every risk and 
contingency attending the conveyance and the net | laying of 
the cable until some one hundred words were transmitted from 
Irelandto Newfoundland and vice versd,” and it was agreed that such 
transmission of words should be an ‘‘ essential condition of the 

licy.” The Great Eastern was employed in laying the cable, 

ut after about half of it had been laid the cable parted, and 
efforts to recover the end by fishing it up from the bottom of the 
sea at the depth of several miles proved ultimately unsuccessful. 
The vessel was consequently sent, with the remaining half on 
board, to Valencia, from which she had started. Under these 
circumstances the plaintiff brought this action, and at the trial, 
before Mr. Baron Martin, at Liverpool, a verdict was returned for 
the plaintiff, damages £200. This was the amount for which the 
plaintiff had insured, and he had paid £50 to the defendant for 
the risk. Subsequently a rule was obtained to enter a verdict for 
the defendant, or to reduce the —y and on the part of the 
defendant it was contended—first, that the cable had not been 
lost by the perils of the sea, to which it was said the policy only 
applied; and secondly, that if it had been so lost, there was not a 
total but a partial loss, i h as the pany had not only 
half of the cable in their eenmager but intended, if possible, to 
utilise the portion at the bottom of the sea, when they renewed 
their efforts to lay an electric cable between Ireland and New- 
foundland. At the conclusion of the arguments the court took 
time to consider the points, and Mr. Baron Martin now gave 
judgment upon them in favour of the plaintiff, observing that the 
policy was merely a contract whereby the defendant, i id 
tion of receiving £50, to pay £200 to the plaintiff if the venture 
of laying the cable was not successfully carried out, 
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Grants and Dates of Provisional Protection for Six Months. 





1st 

= JAMES ‘curtis, Napier-place, Dalston Rise, Middlesex, ‘‘ Improvements 
in machinery for mortising, tenoning, and boring hard or soft woods, and 

a ae iron.”"—2nd November, 1865. 

. MARTIN LOHREN, Frankfort-on-the-Maine, , “ A new or improved 

of materials suitable as a substitute for leather in 
various applications.”—A communication from Philipp W: “Rhein 
Allee,” Mainz-on-the-Rhine, Hesse Darmstadt, Germany.—1st January, 1866. 

34, FRANCIS WRIGHT, High-street, Kensington, Middlesex, *‘ A new prepara- 
tion of fruit beverages of a stimulating character.” —4th January, 1866. 

40. ELIAS TAYLOR, Hartford Villa, Patcham, Sussex, “ Making building 
bricks impervious to water or waterproof.” 

44. WILLIAM WINTER, Leeds, Yorkshire, ‘‘ Improvements in certain movable 
parts of locomotive; stationary, and marine engines.”—5th January, 1866. 

77. JOSEPH SAMPSON, CHARLES SAMPSON, HENRY SAMPSON, and AMOS 
LocKWo0OD, Bradford, Yorkshire, “ Improvements in apparatus for effecting 
— or rigging and the papering of woven fabrics.”—10th January, 


98. DENNIS HALL, Wharton, near Winsford, Cheshire, “Certain improve- 
ments in the of fi 1th January, 1866. 

106. PIERRE LOUIS CHARON, Selwood-terrace. Brompton, Middlesex, “Im- 
proved apparatus for cooking potatoes.”—12th January, | 

110. JOHN CALVIN THOMPSON, Burney-street, Greenwich, Kent, “ Improve- 
ments in means or apparatus employed in the combustion of gas in gas 
stoves, and burners employed in heating and cooking.” 

112. HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, “ An im- 
proved machine for pressing bricks.”—A communication from Monsieur 
Louis Thelohan, Redon Ile et Vilaine, France. —18¢h January, 1866. 

142, JOHN BOTTOM, Meadow-street, Sheffield, and WILLIAM BOTTOM, Occupa- 
tion-road, Sheffield, “The manufacture and “application of scales and handles 
suitable for knives and other articles of cutlery, from substances not hitherto 
employed for that purpose.” 

143. JOHN SAMWELLS and SAMUEL NYE, Dunstable, Bedfordshire, ‘A new 
method of and apparatus for washing straw and other plaits and other sub- 
stances, and for domestic washing purposes.” 

148. RICHARD CHERRY, EDWIN CROSSLEY, and WILLIAM BOWER, Halifax, 
Yorkshire, “ Improvements in the construction of steam boilers, which im- 
provements are also applicable to the construction of other vessels of a like 
character.”—16th January, 1866. 

152. WILSON AGER, Southampton-buildings, Chancery-lane, London, “ Im- 
provements in revolving breech-loading guns.”—17th January, 1866. 

166. DANIEL ADAMSON, Hyde, near Manch ts in vertical 
steam boilers for marine and other purposes,” 

167. HENRY ASHWORTH, Walsden, near Todmorden, L hi Improv 
ments in cae certain frictional surfaces in steam ~ Feb. "— 18th 
January, 18 

172. WILLIAM “SUMNER, Manchester, “Imp t hi 
apparatus employed in casting metal tubes and other aM. sf 

178. ALFRED VINCENT NEWTON, Chancery-lane, London, “Improved 

y for ing yarn.”—A communication from Carl Schneichel, 
Burtscheid, Prussia.—19th January, 1866. 

184. GEORGE TANNER and GEORGE PARKES, Lambeth, Surrey, “A new or 
improved apparatus or device for producing theatrical or stage illusions.” 

194. WILLIAM KING HALL, Sheerness, Kent, “Improvements in steam 
boilers.” 

196. WILLIAM THOMAS, jun., Dudley, Worcestershire, ‘‘ Improvements in 
machinery for making moulds for casting metals.” —20th January, 1866. 

193. CHARLES WYATT ORFORD, Lifford, King’s Norton, Worcestershire, ‘‘ A 
new or improved force pump and garden engines. 34 

202. WILLIAM JEFFRIES, W ishire, “ I in 
puddling and heating furnaces, and other "reverberatory farnaces used oy the 
manufacture of iron and steel.” 

204. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
— machines, parts of which improvements are also applicable to mow- 
ing from Edouard Francois Fossey, Paris. 

206, WILLIAM CHICKALL JAY, Regent-street, London, “ Improvements in 
ladies’ dresses. 

208. PYNSON WILMOT BENNITT and JOSEPH MATTHEWS, Oldbury, Worcester- 








Impro 








y and 











HOWARTH, Bradford, Yorkshire, ‘‘ Certain improvements in looms for weav- 
307. CHARLES EMILE GIAJOLA, Birmingham, “ Improvements in railway and 
other lamps.” 


3ll. WILLIAM DARLOW, Park-rond, Tottenham, “ its in electro- 
egeets agian Sr Reaeay ae Ee "—3ist January, 





Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
351. AMEDEE MAHIEUX, —->.. des oo rd ane a machine for cutting, 


, and ther, india-rubber, aad woven 
fabrics in general.’ *—5th f > 1866. 








Patents on which the Stamp Duty of £50 has been Paid. 

342. JOHN CAMERON, aa ete Lancashire, ‘‘ Manufacture of iron 
and alloys of iron.”—7th February, 1 

23. HARRY JONES, Manchester, ee m engines."—3rd January, 1863. 

358. JOHN GOUCHER, Worksop, Nottingham, “ the admission of 
air into the furnaces of steam boilers.”—9th February, | 

367. WILLIAM WHITAKER and WILLIAM TONGUE, Bradford, Yorkshire, 
“Ap and pi for steeping, boiling, washing, bleaching, and 
dyeing fibrous materials or slivers, = rovings, yarns, or woven 
fabrics of the same.”—10th February, | 

368. ALFRED CORNEAU, Charleville, bo “Improved hot air stove.”—11th 
February, 1863. 

375. WILLIAM SYMINGTON, Glasgow, Lanarkshire, N.B., “ Weaving, and in 
apparatus therefor.”—11th February, 1863. 

396. SAMUEL WHITAKER, Craddock-street, Haverstock-hill, Middlesex, “ In- 
dicating the positions or conditions of railway si or points, and in the 
apparatus employed therein.”—13th February, 1863. 








Patents on which the Stamp Duty of £100 has been Paid. 

383. JAMES EVANS, Tariton-street, Liverpool, Lancashire, ‘‘‘Hansom’ cabs.” 
—llith February, 1859. 

356. JOHN BALDRY REDMAN, New Palace-yard, Westminster, London, 
“Construction of carriage ways.”—8th February, 1859. 

357. ALEXANDER CLARK, Gate-street, Lincoln’s-inn-fields, London, “ Re- 
volving shutters and blinds, and in apparatus connected therewith.”—sth 
February, 1859. 

422. JOHN THOMAS JONES, Glasgow, Lanarksbire, N.B., ‘‘ Sewing machines.” 
—15th February, 1859. 

401, GEORGE BETJEMANN, GEORGE WILLIAM BETJEMANN, and JOHN BETJE- 
MANN, Upper Ashby-street, London, “ Book slides.”—12th February, 1859. 





Notices of Intention to Proceed with Patents. 


2520. THOMAS WILLIAMS, Lacy-terrace, Newington Butts, Surrey, “* Improve- 
ments in atmospheric buffing apparatus.”—2nd October, 1865. 

2533. CHARLES WALKER and WILLIAM PRESTON, Batley Carr, Yorkshire, 
“Improvements in machinery fur carding wool or other fibrous substances.” 
—3rd October, 1865. 

2542. JOSEPH JONES and FREDERICK JAMES JONES, Birmingham, “ Im- 
provements in cartridges for breech-loading fire-arms.” 

2545. LevI Hewitt, Higham Ferrers, North Hants, “Improvements in 
lamps for burning ‘paraffin and in feeding apparatus for supplying the 
same.” 

2547. WILLIAM BLAKEY STOCKS, Liversedge, Yorkshire, JAMES WHITWAM, 
Huddersfield, Yorkshire, and WILLIAM BLAKEY, Batley Carr Top, near 
Dewsbury, Yorkshire, “ Improvements in means or apparatus for cutting 
or shearing the 4 Line pile of net or pile fabrics.” 

2548. JOHN DODGE, ™ 1 Pp 
4th October, 1865. 

2552. HESKETH HUGHES, Homerton, Middlesex, “ Improvements in machinery 
for shaping metal and other substances.” 

2555. WILLIAM ROBERT BARKER, New Bond-street, London, “ Improvements 
in apparatus for administering injections and douches to the human body.” 
2556. EDWARD MARSLAND and PETER WILLIAMS, Manchester, “ Improve- 

ments in instruments for punching or perforating leather and other materials. ad 

2557. EDWARD MARSLAND and PETER WILLIAMS, M 
ments in and applicable to machines for opening and cleaning cotton and 
other fibrous materials.” 

2562, BENJAMIN JOHNSON, Church-street, Camberwell Green, Surrey, “ Im- 





in file cutting machines.”— 








shire, “ An improvement or improvements in heating furnaces for 
puddling, melting, and annealing metals, or for the manufacture of glass.”— 
22nd January, 1866. 

214. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, “ An improved generator for steam engines.”—A communica- 
tion from Louis Francois Désiré Dufour, Libermont (Oise), France. 

218. THOMAS PRIDEAUX, Sheffield, Yorkshire, “ An improved mode of heating 
water for the supply of boilers and for other purposes.” 

219. CHARLES EDWARD CHADWYCK HEALEY, Strand, London, “ Improve- 
ments in closing the hatchways or deck openings of ships and side ports or 
openings in the same.” 

220. WILLIAM BROOKES, Chancery-lane, London, “Improvements in the 
mode of producing mechanical motion.”—A communication from Henry 
Smith, Salem, Essex, Massachusetts, U.S. 

224. RICHARD MORELAND, jun., Old-street, London, “‘ Improvements in the 
construction of fire-proof floors for buildings.” 

226. JAMES HOWARD and EDWARD TENNEY BOUSFIELD, Bedford, Bedford- 
shire, ‘‘ Improvements in the construction of steam boilers.” 

228. MARK SILVESTER, Gilbert-road, Kennington- -lane, Surrey, ‘‘ An improved 

d for g and 7 ting incrustation in steam boilers.”—23rd 
January, 1866, 
220. WILLIAM DORE, JOHN TAPLEY, and JOSEPH CORDWELL, Ardwick, 
**Certain i nts in 'Y or apparatus to be em- 
a in preparing cotton and other fibrous substances for spinning.” 

231. MATHEW HODGSON LISHMAN and EDWARD CHAMBERS, Stockton-on- 
Tees, Durham, “ Improvements in cases or apparatus for drying moulds.” 

232. WILLIAM KING HALL, Sheerness, Kent, ‘* Improvements in the construc- 
tion of boats.” 

234. DAVID LORD, THOMAS LANCASTER, and ROBINSON BENNETT, Great 
Horton, near Bradford, Yorkshire, “ Improvements in looms for weaving.” 
240. THOMAS SPENCER, Euston-square, London, ** Improvements in the pre- 
paration of soils to promote general vegetation and prevent insalubrious or 

unhealthy exhalations from manure placed thereon.”—24th January, 1866. 

245, JAMES SOUTTER, sen., Edinburgh, Midlothian, N.B., “ Improvements in 
centres for supporting swinging mirrors.” 

247. WILLIAM WINTER, Leeds, Yorkshire, “An improved feed-motion for 
sewing machines.” 

249. GEORGE DYSON, Lindley, near Huddersfield, Yorkshire, “ An improved 
means of splicing or joining straps or driving belts for machinery.” 

253. FRANCIS WISE, Chandos Chambers, Adelphi, Westminster, London, 
‘*Improvements in the boxes or bearings of axles of railway and other 
similar carriages, and in the method of or arrangements for lubricating such 
axles.”—A communication from Wilhelm Basson and Ferdinand Ludecke, 
Berlin, Prussia.—2th January, 1866. 

259. EDWARD AMBROSE and WILLIAM BRADDON, Holloway, Middlesex, “ Im- 

for lowering boats, part of which apparatus is 














provements in app 
applicable to other uses.” 

263. JOHN HENRY JOHNSON, Lincoln‘ 's-inn-fields, London, ‘‘ Improvements in 
apparatus for lubricating purposes.”—A communication from Arthur Lewis 
Le Gallo, Paris. —26th January, 1866. 

271. SAMUEL COOK and WILLIAM HENRY HACKING, Bury, Lancashire, “ Im- 
provements in machinery or apparatus for sizing or preparing yarns or warps 
to be woven.” 

273. RICHARD ARCHIBALD BROOMAN. Fleet-street, London, “ Improvements 
in differential screw apparatus.”—A communication from Francois Durand 
and Paul Baudet, Paris. 

275. AUGUST BRYANT CHILDS, New Oxford-street, London, “ Improvements 
in machinery for crushing quartz, ores, and other substances.”-—A communi- 
cation from Abraham Karnes, Rochester, New York, U.S.—27th January, 
1866. 

279. ALFRED ARTHUR and BENJAMIN DAVIS, Brighton, Sussex, “ Improve- 
ments in hydraulic machinery.” 

281. JOHN ORR, Belfast, Antrim, 
engines.” 

283. JACOB SNIDER, jun., Lamb's Conduit-street, London, “Improvements in 
the construction of breech-loadiug fire-arms.” 

285 WILLIAM CLARK, Chancery-lane, London, “An improved detachable or 
disengaging eye for lauuching boats from the side< of ships, and for other 
purposes.”—A communication from Samuel Brown and Leon Level, San 
Francisco, California, U.S.—29th January, 166. 

237. JOHN BERRIE, Manchester, “Certain improvements in the construction 

” 


Ircland, “Improvements in steam 


of railways,’ 
293. SAMUEL BRADLEY ARDREY, SAMUEL BECKETT, and WALTON SMITH, 
Manchester, “Improvements in machinery or apparatus for grinding or 


glazing spindles, for preparing and spinning machinery, and other spindles or 
shafts.” 

295. ALFRED SMITH, Hackney, Middlesex, ‘‘ Improvements in sewing ma- 
chines.” 

297. CHARLES DovuGary, Li i in for dis- 
tilling the grease of cotton seed oil and other fatty matters. "30th January, 





299. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in revclving fire-arms.”—A communication from Charles 
Mason, New York, U.S. 





403. ROBERT CLAYTON, JAMES RAPER, JOHN GOULDING, and WILLIAM : 


em in pianofortes.”—5th October, 1865. 

2564. JOHN HOLLIDAY, Huddersfield, Yorkshire, ‘* Improvements in prepar- 
ing violet, blue, and red colouring matters.” 

2565. LouIS ROLLIER WHITEHEAD, Birmingham, “A new or improved date 
and other indicator, together with an improved method of arranging the date 
papers thereon.” 

2573, ROBERT MACINTYRE CAMERON and DUNCAN CAMERON, Edinburgh, 
Midlothian, N.B., “ Improvements in pens used for writing.” 

2576. WILLIAM DAKIN GRIMSHAW, Birmingham, “Improvements in cap- 
stans.” 

2579. CHAUNCEY ORRIN CROSBY, New Haven, Connecticut, U.S., “ Improve- 
ments in ruffles or frills composed of strips of fabrics, and in the machinery 
or apparatus employed for their manufacture. —Gth October, 1865 

2582. JAMES Roppy, Liverpool, L hire, “ An imp d washing or cleans- 
ing liquor or solution.” 

2590, TOMLIN CAMPBELL, Abbey House, _ Kenilworth, Warwickshire, ‘‘ Im- 
provements in and g liquids, and in the apparatus 
employed therein.” — ~Tth October, 1865, 

2600. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ Im- 
proved machinery or apparatus for obtaining motive power by expansion 
of air."—A communication from Abraham Desire Cherfils, Passage des 
Petites Ecuries, Paris. 

2601, WILLIAM CLARK, Chancery-lane, London, ‘“* Improvements in apparatus 
for propelling vessels."—A communication from Cléanthe St. Coumbary, 
Boulevart St. Martin, Paris.—9th October, 1865. 

2604. JOHN STURGEON, Burley, near Leeds, Yorkshire, ‘‘ An improved mode 
of generating steam.” 

2609. JOHN GARRISON WOODWARD, St. John, New Brunswick, ‘‘ An improved 
ventilating apparatus for use in steamboats, vessels, and other places requir- 
ing to be ventilated.” 

2610. JOHN HENRY JOHNSON, Lincoln’s-inn-Fields, London, ‘* Improvements 
in the construction of steam generators, applicable also to the construction of 
condensers, the heating of water generally, and to the warming of buildings.” 











—A commutrication from Joseph Harrison, jun., and Thomas Luders, 
Philadelphia, U.S.—10th October, 1865. 
2623. THOMAS DU BoULAY, Sand Kent, * in carriages 


propelled by manual power "—11th October, 1865, 

2626. JOHN LINTON, Ousegate, Selby, Yorkshire, “ The utilisation of town 
sewage for agricultural purposes, and also to prevent the pollution of rivers 
and streams, and the machinery and apparatus for effecting the same.” 

2631. WILLIAM BARWICK, St. Peter’s Thanet, Kent, “ An improved p ra- 
tion or composition for coating, covering, or colouring walls and other 
surfaces or parts of buildings, and for forming mouldings, cornices, and other 
decorative parts of houses.” 

2639. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
centrifugal governors.”—A communication from Thomas Richard Pickering, 
New York, U.8.—12th October, 1865, 

2647. WILLIAM ROBERTSON and JAMES GUTHRIE ORCHAR, Dundee, Forfar, 
N.B., “ Improvements in apparatus for finishing textile fabrics.” 


3095. EDWARD BROWN WILSON, Edinburgh, “ Improvments in furnaces,"—~ 


2nd December, 1865. 
MLINSON ont Onsnnne om bye = 
in the preparation of the invention of 


Burton-upon-Trent, “ Improvements in 
Ry BH seed, rice, tea, and other materials.”—14th 
December, 1865. 
3282. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
electro- tic —A communication —_ Laban Clarke Stuart, 


magnet 
Mamaroneck, New York, U.8.—19th anne 

Vioiorte-stree Ipewich, 8 and BUCKING- 

wr ae new tr apparatus for 


TZ, Philadelph' 
nails. Ast January, \ 


ing finger 
40. ELIAS TAYLOR, Hartford Villa, Patcham, Sussex, “ Making building 





bricks impervious to water or waterproof. hth January, 1866, 

97. CHARLES CRUMP, a = ments in the pre- 
paration of tetra-chloride of vam “I ith “January, 1 

153. MATTHEW ALLIES, Norfik-read, ll “An | d 





holder or fastener for shirt studs, brooches, and other personal ornaments.” — 
17th January, 1866. 

167, HENRY ASHWORTH, Walshen, near Todmorden, Lancashire, “ Tinprove- 
ments in lubricating certain frictional surfaces in steam engines.”—18th 


january, 1866. 

198. CHARLES WYATT ORFORD, Lifford, King's Norton, Worcestershire, ** A 
new or improved force pump and garden engine.”—22nd January, 1866. 

261. GEORGE TOMLINSON BOUSFIELD, Loughborongh Vark, Brixton, Surrey, 
“Improvements in lamps for burning mag —A 
from Robert Henry Thurston, Providence, Khode Island, U.8.—26th January, 


1866. 
287. JOHN BERRIE, Manchester, “ Certain improvements in the constrnction of 
railways.” —30th January, 1866. 
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should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRAOTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1956. W. E. NEWTON, Chancery-lane, London, “ Conical plug steam valves." A 
communication.— Dated 28th July, 1865, 

This invention relates to certain improvements in conical plug valves which 
work in corresponding conical sockets or shells having an oscillating motion 
imparted to them by suitable mechanism. The object of the invention is to 
arrange the valve so that it will be balanced at any pressure to which it may 
be exposed, and that it be kept in its seat by the action of the steam itself, so 
that it will work freely and easily under the heaviest pressure to which it may 
be exposed, and yet be perfectly steam-tight. The invention consists in the 
application of a bearing surface below or opposite to the ab Also for 
the same purpose in the use of alip extending from the small end of the conical 
valve. Also in the use of a recess in the large end of the conical valve to 
which steam is admitted through suitable channels. Also in forming a recess 
or recesses in the socket above the valve, or on the exhaust side of the abute 
ment, so that the valve may swing beyond the edge or edges thereof, and 
thereby prevent it from wearing into the form of a shoulder. Also in thinning 
the valve at the exhaust side, or thickening it at the steam space side, for the 
purpose of giving lead to the exhaust. Finally, in forming a chamber in the 
large end of the valve for the purpose of keeping the valve in its seat by the 
pressure of steam admitted to the chamber. 

—,, V. BAKER, Dublin, ** Applying and utilising water power.”—Dated,20th 
uly, 1865, 

This invention consists, according to one system or mode of applying and 
utilising power, in the employment of a syphon, which is made to bridgeover 
a dam or embankment built across an estuary or reservoir subject to tidal 
variations of water levels. On one or both limbs of this syphon there is fitted 
a turbine, which will be driven by the flow of the water through the syphon 
from the higher to the lower level on opposite sides of the dam or embankment. 
The power of the turbines may be used either directly or indirectly; in the 
latter case they would be employed in compressing air for wee as a motive 
power in any convenient locality, or at a higher elevation. Or in lieu of having 
a syphon passing over the top of a dam or embankment, a curved or bent pipe 
or inverted syphon or waterway may be passed or constructed under the dam 
or embankment, and be similarly provided with a turbine at one or both ends. 
In some cases the patentce proposes to employ two or more dams, so that the 
fall of water from the reserve dam may be utilised during or about the time 
that the head pressure in the first dam is neutralised by the corresponding or 
approaching level of the tidal water. If desired sluices may be employed for 
regulating the heightof the water in the dams. Ile proposes specially to apply 
this part of the invention to docks by making use of the difference of tidal 
level for the working of turbines or water engines, and the compression of air 
by them, and using this compressed air or power in convenient localities for 
discharging the cargoes of ships and fur other useful purposes. 

1990. L. E. C. MARTIN, Adam-street, Adelphi, London, “ Locomotive and other 
tubular boilers.” —Dated \st August, 1865. 

This invention has for its object improvements in locomotive and other 
tubular boilers. Whenever fuel is burnt, whether rapidly or slowly, it is found 
that a certain quantity of carbonic oxide is produced which escapes combustion, 
unless the gases passing off from the fire be afterwards sufficiently heated, but 
when thus heated the carbonic oxide is, if alr be present, effectually burnt. To 
insure the complete burning of the carbonic oxide the patentee mounts in the 
fire-box of a locomotive or other boiler, and immediately in front of the tubes, 
a block of fire-brick or other suitable and similar material, and this block has 

holes or passages through it corresponding with the tubes. The 

fire-bars of the furnace are inclined, so that the hottest position of the fuel in 
the fire-box accumulates at their lower end, i ly under the p 

block, which is thus highly heated in the first instance, and then the carbonic 

oxide passing through the holes or passages in the blocks, and burning thereih, 

ins and further increases the heat. This block has a narrow chamber 














2642. GEORGE BALDWIN WOODRUFF, Cheapside, London, ** Imy 
sewing mechines.”—13th October, 1865. 

2657. JAMES CARTMELL RIDLEY, N Tyne, “I in 

apparatus for applying carbonic and other gases to iron and other —~ | in 
a molten state.”--14 th October, 1865, 

2663. CHARLES HENRY MURRAY, Loman-street, Southwark, ‘‘ Improve- 
ments in the construction of skips for raising ballast, corn, coal, minerals, 
and other matters in bulk.” 





| 2664. JOSEPH ORRIN and THOMAS GEER, Little Britain, London, ** An im- 


proved fastening for books, portfolios, despatch boxes, and other similar 
articles.” —16th October, 1863. 

2678. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
folding chairs.”—A communication from Auguste Emanuel Eliaers, Paris.— 
\7th October, 1865. 

2693. JOHN TAYLOR, jun., Christchurch-road, Streatham, Surrey, ‘‘ Improve- 
ments in tiles jor roofing.” —18th October, 1865. 

2693. THOMAS ROUTLEDGE, Ford Worka, near Sunderland, DANIEL BENTLEY, 
and JOHN BROAD JACKSON, Lodge Banks, Bury L 
in hydraulic presses and in apparatus connected therewith.” —19th October, 
1865. 





ag + “y 





2762. HENRY WILDE, in the construction and 
working of electric telegraphs. and in apparatus connected therewith, partly 
app icable to other purposes.”—26th October, 1865. 

2804. ARTHUR DESLANDES, Manchester, *‘ Certain improvements in apparatus 
employed in the manufacture and production of metallic pipes, tubes, or other 
similar hollow castings.”—A communication from Alfred Bertch, Marquise, 
France. 

2806. MOSES BAYLISS, Gracechurch-street, London, “ Improvements in the 
manufacture of spikes.”—3ist October, 1 

2894. EDWARD THOMAS —— Chancery-lane, London, “ Improvements in 
the means of producing fron iline blue and violet colouring matters.”— 
= communication from Penper Monnet, Lyous, France. — 10th November, 

865 

2960. WILLIAM CLARK, Chancery-lane, London, “ Improvements in knitting 
machine needies.”— A communication from Isaac Wixom Lamb, Rochester, 
New York, U.8S.—17th November, 1865, 








formed within it, which chamber divides each of the holes or passages into two 
parts, and air is supplied to this chamber by a pipe or passage open to the air 
at the end, and furnished with a suitable valve. The air thus supplicd to the 
chamber in the block passes to cach of the holes or passages through it, and 
thus mixing intimately with the heated carbonic oxide insures its combustion, 





Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

1951. A. CHEFFINS, Randolph-street, Camden Town, London, “ Omnibusses,”— 

Dated 2ith July, 1865. 

This invention consists in constructing the omnibus with open air sides and a 
ceutral space between two vertical partitions, whereby the lower part of the 
vehicle may be divided on each side into a series of sittings for passengers, 
resembling a series of Hansom cabs,capable of being entered separately through 
low doors or flaps, and the upper part may be fitted with seats on the top 
with a step or space for the feet of outside ee —Not with, 
1954. W. KING, Woodside, Finchley, “A the progress 

railway carriages and trains.” — Dated 26th uly 1865. ad 

This invention is carried out as follows:—The inventor applies to the top of 
the railway carriage a wind-plate, made of wood, iron, or other suitable material, 
attached thereto by joints, permitting the said wind-plate to lie close to the top 
of the carriage, or to be raised and stand upright across and at right angles or 
thereabouts to the top and length of the carriage. To effect this movement of 
the wind-plate an arm is fixed on and projects therefrom, connected by suitable 
levers to a rod passing under the carriage to such a position that it may be 
acted upon by the driver, guard, or other person, who can at pleasure cause the 
said wind-plate to be raised to the position above described. To the wind-plate 
the tee Fe attaches by joints two rods, which pass down the end phng 


the sides of ee ee 
er ee cl cesta en a a winh-glaae to 
taised the rods raise the arms of the levers to which they.are attached, and 
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THE ENGINEER. 
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the arms to which the brakes are affixed are depressed, bringing the brakes 
into contact with the wheels of the carriage.— Not proceeded with. 
1, Bakewell, Derby, “ Brake for railway and other wheeled 
."— Dated 2th July, 1865. 

According to this invention slides or rollers are placed between the body of 
the carriage and the turntable or underworks, so that the former shall have a 
sliding or rolling motion over the latter, and thus act upon fixed brakes 
attached to the body of the carriage and force them against the rims of the 


wheels, __ 
Class 3.—F ABRICS. 
Including Machinery and Mechanical 

Preparing, Manufacturing, Printing, 

brics, &c. 

1960. W. CockBURN Paisley, “ Weaving ornamental fabrics."—Dated 28th 
July, 1865. 

This | Pane has for its objects increased simplicity and economy in 
weaving ornamental fabrics of or similar to the Paisley shaw] class, and it is 
applicable either to single-faced or double-faced fabrics. In weaving single- 
faced fabrics according to one modification, what is known as a four-thread 
harness is employed, but in all the modifications there is produced what is 
known as a twilling of the spotting lines, which has not hitherto been effected 
except with a split, or a full or thread harness. Only one-half of the tie is 
required as compared with a split harness. The pattern is put in colours in 
the usual way on the French hexagonal or equivalent design paper, and the 
cards are cut for odd and even bridies, as commonly practised, Four leaves of 
heddies or healds are used in combination with the ordinary single lift 
Jacquard apparatus; for which latter, however, other equivalent pattern 
mechanism may be substituted. Each of the four warp threads passing 
through each harness mail is actuated by a different heddle leaf, and one of 
the four leaves is depressed during the working of each bridle of cards. When 
working the first even bridle, the first heddle leaf is depressed with the first 
odd bridle, the third leaf is depressed with the second even bridle, the second 
leaf with the second odd bridle, the fourth leaf and so on, repeating the actions 
in this order.—Not proceeded with. 

1961. R. CLAYTON, Pudsey, J. RAPER and J. GOULDING, Tong, near Bradford, 
“ Looms for weaving.” — Dated 28th July, 1865. 

This invention relates to the looms commonly called swivel looms, in which 
several small shuttles are employed to weave figures or patterns on a plain 
ground. In such looms it has heretofore been customary to support the small 
shuttles in a cross rail, and to move the shuttles horizontally ; now this inven- 
tion consists in the application of any convenient number of revolving circular 
shuttle boxes, each containing two or more compartments on their peripheries, 
and each compartment of each shuttle box containing a weft of different 
colour or quality. These, revolving circular shuttle boxes are supported on a 
cross rail connected to the lay or batten, and they are turned partially round 
simultaneously by a rack and pinions, or other equivalents. By this means, 
when the pattern is partly produced with one colour or quality of weft, the 
circular shuttle boxes are all turned partly round to bring a shuttle with 
another colour or quality of weft into operation. In this arrangement each 
shuttle forms the segment of a circle, and is driven to and fro through the shed 
by pinions working in a segmental rack fixed to the shuttle, or by other 
equivalent means. Another part of the invention consists in an improved 
mode of taking up the slack of the weft used in swivel shuttles. The weft on 
leaving the bobbin is taken through a slot in the swivel shuttle, and the bobbin 
is turned round by a spiral spring on its stud. By this means the slack weft is 
re-wound on the bobbin at any uniform tension. 


Class 4.-AGRICULTURE 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ce. 
1963. Th. LATHAM, Croydon, and R. CAMPBELL, Buscot Park, Berkshire 
“ Drying Grass, hay, and other substances.” —Dated 29th July, 1865. 

This invention consists of a chamber, or number of chambers, which may be 
heated by steam pipes, hot water pipes, hot air flues, or by a current of hot air, 
or by any other known means. Within this heated chamber a porous or open 
floor is constructed, which floor may either be movable or fixed, and on this 
floor the substance to be dried is placed. Upon the upper surface of this 
drying floor a machine is made to traverse backwards and forwards the whole 
length, or any part of the Jength of the floor, and the reciprocating motion of 
this machine is made to give a rotary motion to revolving forks, carried by the 
machine, and these revolving forks will break or shake up the substance to be 
dried, * Beneath the drying floor before-mentioned another machine is made 
to traverse the entire length, or any part of the length, of the floor, and the 
reciprocating motion of this machine is made to give motion to revolving fans 
carried by the machine, and such fans shall revolve at sufficient speed to drive 
the heated air through all parts of the drying floor and the substance to be 
dried. The invention also includes the adaptation of the revolving forks into a 
fan, and also of a fan to traverse either above or below the drying floor. The 
reciprocating motion is given to the machinery for breaking or shaking up, or 
for driving air through the materials to be dried by means of endless bands, 
chains, or ropes, or by any other known method, and the rotary motion of the 
parts of the machine is given from or by means of toothed gearing working 
into a rack placed in a suitable position; or by the friction of wheels rolling 
upon certain parts of the framework of the machine; or upon rails affixed to 
any part of the same; and the required rotary speed of the various machines 
is got by means of intermediate gearing of known and proper character for 
effecting this purpose. 


connected with 
ing, and Dressing Fa- 





Class 5—BUILDING. er 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 

1991. F. RANSOME, Queen-street-place, London, * Roofing tiles and slabs.”— 
Dated \st August, 1865. 

The object of this invention is so to construct roofing tiles or slabs that, 
when the said tiles or slabs are used to form a roof, air spaces may be left in 
such manner as to ensure ventilation, and prevent the heat of the sun being 
conducted from the exterior surface of the roof to the inside of the building. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, cc. 
1989, A. NOBLE, Yewcastle-upon-Tyne, ** Fuses for shells."—Dated 1stAugust 
1865. 

This invention has for its object improvements on the time fuse known as 
Armstrong’s time fuse. In this fuse, as at present constructed, there is a 
chamber in which is a small weight or striker, which is held stationary until 
such time as the shell carrying the fuse is fired from the gun by a small metal 
pin; but when the fuse is fired the shock is sufficient to cause the weight or 
striker to break away from its fastenings, and to throw it against a detonating 
priming, which explodes, and the flash passes by a passage to a train of fuse 
composition laid in a circular groove around the fuse, but this circle of fuse 
composition, however, is not complete. The train of fuse composition is covered 
by a dise in which there is a passage communicating with a sinall chamber in 
the body of the shell, which contains a quantity of priming powder, and is 
called the magazine. The explosion of this magazine ignites the bursting 
charge of the shell. The disc above mentioned in which the passage communi- 
cating with the magazine is formed is capable of being turned round, and 
by so doing this passage may be brought over a part of the train at a greater 
or less distance from the flash passage, according asa longer or shorter interval 
is required between the firing of the gun and the explosion of the shell. 
According to this invention the inventor adds thereto a second small weight or 
striker. It is contained in the same chamber called the magazine, and is 
similarly held stationary until the gun is fired, when it breaks free from its 
fastenings; it produces no effect until the speed of the shell is reduced, in 
consequence of its collision with some object, but when this takes place it is 
carried on by its momentum and strikes a fulminating priming, which then 
explodes and fires a charge of priming powder contained in this striker, and 
from this the main or bursting charge is at once ignited. The charge of 
priming powder contained in this additional striker also acts as a magazine to 
the time fuse arrangement, and the necessity of charging the magazine 
chamber with powder is thereby avoided.—Not proceeded with. 


Ciass 7—FURNITURE AND CLOTHING.—None. 


Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, ce. 

1962. F. 





A. ABEL, Woolwich, “ Compounds for waterproofing and insulating 
."— Dated 29th July, 1865. 

The patentee claims, First, the employment of compounds consisting of 
india-rubber combined with either bees-wax, paraffin, stearine, spermaceti, or 
other solid fatty substances or mixtures thereof, or consisting of gutta-percha 
combined with cither bees-wax, paraffin, stearine, spermaceti, or other solid 
fatty substances, or mixtures thereof, or consisting of mixtures of such com- 
pounds, for rendering waterproof textile or felted fabrics, leather, or paper. 
Secondly, preparing compounds of india-rubber and bees’-wax, paraffin, stca- 
rine, spermaceti, and other solid fatty substances, or mixtures thereof, and of 
gutta-percha, and such substances or mixtures thereof, by immersing the 
india-rabber or gutta-percha in a bath of such fatty substances in a heated and 
melted condition, as described. 

1970. W. W. Baas, Paris, * Manufacture of iron.” — Dated 29th July, 1865. 

This invention is applicable when hematite ores are employed in the manu- 
facture of iron, and consists in pulverising or grinding, when necessary, such 
ores, aud washing the ores when in the state of powder, in order to remove the 
impurities—such as silica, sand, and clay—therefrom ; then forming such ores 
into suitable masses or lmpps, and reducing them in a blast furnace, in place of 














employing such ores, as heretofore, in the manufacture of iron therefrom. For 
these purposes the hematite ores, having been by any suitable 

, the products are then well those means of wash- 
ing in mere weed the eaters onljeetes & Se ee ng ca 
each other, as far as may be, by r dij specific gravity in water. 
The pulverised hematite ores so are then made into masses or lumps 
of suitable sizes, by the aid of lime or other cement, or pressure, or by both. 
The lumps or masses, either in the form in which they are made or broken into 
small lumps, are then introduced with fuel and the necessary fluxing matters 
into a blast furnace; or in making up the lumps or masses, the fluxing mate- 
rials, and even the fuel, or some parts thereof, may be combined with the 
washed pulverised hematite ores.— Not proceeded with, 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


1979. A. V. NEWTON, Chancery-lane, London, ‘‘ Obtaining induced currents of 
icity from magnets and induction coils.”—A communication.—Dated 
31st July, 1865. 


This invention relates to the obtaining of induced currents from the central 
or so-called neutral portion of a magnet, or that part which has no attractive 
power, it having been proved by experiment that here the strongest induced 
current may be obtained. To attain this object the insulated wire posing 
the helix or helices by which the induced current or currents are obtained, i 
arranged either wholly at or near the central portion of the magnet, or in 
greater quantity at that than other parts of the magnet, instead of; as in the 
usual manner, being evenly distributed along the whole length of the magnet, 
or wholly or in greater quantity near the poles thereof. The invention further 
relates to the use of a helix or helices having an adjustment lengthwise of the 
magnet, for the purpose, when desired, of varying the power of the current by 
bringing the said helix or helices nearer to or further from the so-called neutral 
portion of the magnet. 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


1962. J. WALTON, Willenhall, Staffordshire, “ Locks and latch bolts for locks and 
latches.” —Dated 2\st July, 1865. 

This invention consists First, of the improvements hereinafter explained in 
lever or tumbler locks, whereby on the use of a false key a spring or movable 
tongue in the bolt is made to act on one of the levers of the lock, and cause it 
to engage with the stump of the bolt and prevent the withdrawal of the said 
bolt. The patentee makes that side of the circular recess in the bolt against 
which the key acts to withdraw the bolt, movable. The said movable side 
consists of a spring or movable tougue, having motion in a recess in the holt. 
When the true key is introduced into the lock the said spring or movable tongue 
is not affected thereby, but on the introduction of a false key the said spring or 
movable tongue is raised in its recess in the bolt, and one of the levers of the 
lock is made to engage with the ordinary stump on the bolt in the following 
manner :—On the said spring or movable tongue is a stud, which engages in a 
ongitudinal slot in the bottom lever of the series of levers in the lock, The 
stump on the bolt works in another longitudinai slot in the said bottom lever, 
and opening into the last-mentioned slot is a vertical slot, opposite to which 
vertical slot the stump on the bolt is situated when the said bolt is shot. 
When a false key is introduced into the lock the spring or movable tongue is 
lifted and its stud made to lift the bottom lever and cause the vertical slot in 
the said lever to engage with the stump on the bolt, and thus prevent the with- 
drawal of the said bolt. The other levers of the lock are of the ordinary kind. 
The Second part of the invention refers to such latch bolts as are commonly 
called shifting or reversible latch bolts, that is, latch bolts which can be fitted 
for use either with a right-handed or left-handed door, and this part of the 
invention has for its object to effect the shifting or reversing of the latch bolts 
without the necessity for removing the top plate of the lock or latch, which is 
necessary in shifting bolts as ordinarily constructed. 














THE PATENT-OFFICE LIBRARY.—We hear that the Patent Com- 
missioners will most probably raise the salaries of their sub-officials 
to the usual standard of the Civil Service. 

Gas ENGINEERING.—Messrs. Christie and Co., gas engineers and 
contractors, Bankside, Southwark, have just issued a price list of 
a very unusual character. It constitutes a neat little volume, con- 
taining six large folding plates, drawn to scale, by Mr. A Williams, 
one of the partners in the firm, and admirably lithographed, of a 
complete set of gas apparatus of the most improved construction, 
from the retorts to the street lamps. We can commend it to 
engineers as a little volume worth having. 

New Rattway CarkiaGe.—At the last meeting of the Society 
of Arts a working model of a railway carriage was exhibited by 
Mr. Rock Chidley, in which the waste steam from the engine is 
proposed to be utilised by means of pipes for the warming of the 





carriages, the temperature being regulated by a double sliding 
floor, by the action of which one set of perforators are made to 
more or less cover another set, and so let in or shut off the heat 
radiating from the pipes, the ventilation of the vitiated air being 
provided for by metal cowls on the roofs of the carriages, which 
will naturally turn away from the wind in whatever direction the 
train might be proceeding. At each extremity of the carriage is 
a platform, covered with a compressible hood, so that there is 
a thoroughfare for the guard through the whole train. The doors 
of each carriage are central on each side, and double, working in a 
lobby wide enough to allow two or three persons to pass at the ! 
same time. 

RoyaL Nava. ENGInerers.—On the 6th inst. a farewell dinner 
was given at Malta to Robert Nicoll, Esq., inspector of machinery 
afloat, by the engineers of the Mediterranean squadron. ‘The | 
courteous demeanour of this gentleman has endeared him to all ! 
classes. After the usual loyal toasts Mr. Murray proposed the | 
health of their esteemed guest, and, in the name of his brother 
officers, bore testimony to the eminent qualifications of their chief, 
and expressed a hope that the appointment to Keyham would only 
be preliminary to a higher step. Mr. Nicoll thanked the gentle- | 
men present for their kind expression of good feeling towards him, 
and remarked that the cordial co-operation of the engineers on this 
station had rendered his otherwise oncrous duties comparatively 
light. He should never forget the honour they had conferred upon 
him, which, perhaps, was unprecedented, and at all times would he 
be proud to resume duties in conjunction with such a corps. 

STEAM FirE EnGine.—On Saturday week a new steam fire engine, | 
made by Mr. W. Roberts, was tried at his new works, Millwall. 
This trial was very interesting, as, in addition to the usual experi- 
ments of getting steam, &c., Mr. Roberts had offered to show how 
the wire guards at the windows of the St. Katherine’s Dock ware- 
houses baffled the engines. The fire was laid with shavings, wood, 
and coal, and the fire lighted at 2h. 54m. 5s., and 
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when the engine was started with a lin. jet and a water-pressure 
maintained of 90 1b. to 1101b. per inch, and after working some 
time, a gin. full jet was opened, when the pressure rose to 130 lb. The 
lin. jet was then placed 20ft. from the wire-guard and the water turned 
into that pipe, when the wire-guard was knocked over. This being | 
again placed and more firmly secured, the water was again turned on, 
when the water was broken into spray by the guard, and the 
furthest point reached was 27ft. behind the guard, or 47ft. in all. 
The branch-pipe was then elevated about 2 deg., so as to carry the 
water over the top of the guard, when the water was projected to 
a distance of 198ft., the angle of the branch-pipe being about | 
30 deg. These experiments quite satisfied the gentlemen present | 
that wire-guards were very bad things in case of fire in a ware- | 
house; for an engine, however powerful, would have but little | 
chance if the windows were, as in the case of St. Katharine’s Dock, | 
a considerable height from the ground. Some other experiments 
were tried with jets of various sizes, and sometimes two together, 
and brought to a close about four o'clock, the engine having 
worked steadily on from first starting. The engine is of the same 
construction as the ‘‘ Excelsior” by the same maker, the length 
being 10ft. and breadth 4ft. 8in.; weight, 31 cwt.; and, like the 
“ Excelsior,” has been entered for the Society of Arts Fothergill 
gold medal offered in 1854-5. But although the first was kept 
four, and the last two months in readiness, no trial has taken 
place, and cannot now, as the engine must be shipped for its desti- | 
nation, viz., Hong-Kong. 








suk the rest telus lich ve pabttod ons os le fast appearanen, 
ment, the great value of w! we poi out at i appearance, 
have already sold more than five Geet. 

LEGISLATIVE REFORM IN TECHNICAL AFFAIRS.—Amidst the 
turmoil of such imperial questions as Parliamentary reform and 
the Jamaica executions, it is to be feared that comparatively more 
humble matters may be slighted. We understand, however, 

Mr. Seeley will penn preny Ang his Parliamentary onslaughts in 
the Admiralty, and that Mr. Laird will call the Board of Trade to 
account for granting licenses to private makers under the Chain 
Cables‘and Anchor Proving Act. We wish that some energetic 
M.P. would undertake a reform of the ridiculous way in which a 
coroner is prevented from appealing to scientific engineering evi- 
dence. As we pointed out a short time ago, though the law allows 
a fee to a medical man who appears as a witness at an inquest, a 
coroner can make no such allowance to anengineer. The n 

result is often an abortion of justice. This seems a matter for 
Mr. Ferrand to take up. 

Srzam Fire ENGINES FOR THE METROPOLITAN FIRE BRIGADE. 
—On the 29th ult. Sir John Thwaites, with the members of the 
Board of Works and Captain Shaw, visited the works of Messrs. 
Shand, Mason, and Co., 75, Upper Ground-street, Blackfriars-road, 
te inspect and test their steam fire engines, for the pu of con- 
siderably extending their use in the new metropolitan brigade. 
These works have been recently constructed for the special manu- 
facture of steam and hand-worked fire engines, and are provided 
with every facility for making such trials, having for height a 
hollow brick shaft 120ft. high; for quantity, a measured box; and 
for drawing from a depth, a well, in which the surface of the water 
is from 20ft. to 22ft. from the und level; for continuous work- 
ing, two large sunk tanks, so that by pumping from one to the 
other engines can be worked for any length of time. There were 
six a shown, three of these being the small size patent 
vertical steam fire engines, now so well known to the London public 
as belonging to the metropolitan fire brigade, and three of the 
medium size of the same class of engine. One of each was tried; 
the first a small size, which was made for the Board of Admiralty, 
to be stationed at Bermuda. Steam was got up to working - 
sure in ten minutes, the water being thrown w through the shaft, 
and reached to a height of 160ft. It was then worked into the 
box, which holds 5124 gallons, which it filled in two minutes and 
fifteen seconds. The medium size engine, which was exhibited at 
the late Dublin Exhibition, and for which a prize medal was 
awarded, was then tried, throwing a jet 170ft. high; it was then 
tried into the box, which it filled in one minute and twenty-five 
seconds. The experiments, with the quiet working of the engines, 
gave great satisfaction to those present. During the two hours 
over which the trials extended several of the members of the board 
inspected the various processes of fire engine manufacture, all of 
which is carried on in these premises, 

MANCHESTER Borer AssoctaTion.—Annexed is an abstract of 
the monthly report of the Manchester Association for the Pre- 
vention of Steam Boiler Explosions :— During the last month 
252 engines have been examined, and 388 boilers, as well as one of 
the latter tested by hydraulic pressure. Of the boiler examina- 
tions, 274 have been external, five internal, and 109 entire. In 
the boilers examined, 103 defects have been discovered, eight of 
those defects being dangerous. Explosions this year were follow- 
ing one another in quick succession, and if they continued at the 
same rate, the annual list would be a long one. Already six 
explosions had taken place, one of a very disastrous character, 
eight persons being injured, four of them — The total 
return up to January 26 was six persons killed and seven others 
injured. Not one of the boilers in question was under the charge 
of the association. An explosion, by which one life was lost, 
happened at about half-past six on Thursday, January 18, to a 
boiler not under the inspection of this association, and which 
worked at a saw-mill. The boiler failed at the crown of the inner 
case of the fire-box, tearing away transversely for a width of about 
2ft. close to the angle iron, by which it was attached at the front, 
while it also rent longitudinally on each side of this primary 
rupture for a length of about 2ft. 9in., the plate still hanging on 
to the back of the fire-box, and folding down nearly to the bottom 
of the ash-pit. The cause of the explosion was investigated and 
reported on at the inquest by two engineers (one of them appointed 
by the coroner and the other by the owner of the boiler), both of 
them having had experience in the construction of locomotive 
boilers, being engaged in the engine department of an important 
line of railway in the neighbourhood. Both of these witnesses 
concurred in attributing the explosion to simple over-pressure, in 
consequence of the spring balance with which the safety-valve 
was loaded being screwed down so far as to he completely locked, 


; and considered that the boiler was perfectly safe at the pressure at 


which it had ordinarily been worked. His (Mr. Fletcher’s) exami- 
nation of the boiler, which was made shortly after that of the two 
witnesses just referred to, led him to form the same opinion as to 
the cause of the explosion. The equipment of this boiler was at 
fault both in the omission of the steam-pressure gauge and in the 
construction of the spring balance attachment. 

Ratine or Coat MInES.—GOVERNMENT INQUIRY AT LONGTON. 
—(From our Correspondent.)—On Tuesday and Wednesday of the 
present week Mr. Alfred Taylor, a commissioner from the Home 
Office, has conducted an inquiry at Longton in pursuance of a 
petition presented to Sir George Grey praying him to institute 
such an inquiry ‘‘ with a view to partially repealing and altering a 


| certain local Act in force in the said borough, under which Act 


certain descriptions of property, rateable to the relief of the poor, 
are not rateable for town purposes.” Mr. Young, the town clerk, 
stated the case on behalf of the corporation. It was to the effect 
that up to 1858 a local Act was in force which enabled the governing 
body to levy a public improvement rate on various descriptions 
of property, but exempting coal mines, land, and gas and water 
mains. In 1858 portions of the Local Government Act 
were adopted, and in 1865 the town was incorporated and the 
remainder of the Local Government Act was adopted. Sec. 55 of 
that Act gives power to levy a general district rate upon all kinds 
of property rateable to the relief of the mp but there is a proviso 
that property exempted by local Acts shall continue to be exempt 
unless a provisional order, obtained and confirmed by Parliament, 
should otherwise direct. The rateable value of the property 
affected at Longton was between £2,000 and £3,000, and Mr. 
Young contended that as the owners enjoyed all the advantages 
procured by the district rate, it was only fair that in addition to 
an assessment upon their plant and buildings (the payment of 
which they did not dispute) they should be assessed upon 
the full value of their property, especially as the carting 
of their coal damaged the highways more than anything 
else. Witnesses were examined in support of Mr. Young’s case ; 
after which Mr. Motteram, barrister-at-law, of the Oxford Circuit, 
addressed the commissioner on behalf of the owners of coal and 
gas property within the borough. He said the present was an 
unjust attempt on the part of the corporation to procure the repeal 
of an exemption clause to which his clients were fairly entitled. 
Their contracts had been made in the faith that their immunity 
would continue; and as the whole subject of the rating of mines 
was likely to come before Parliament, it would be much fairer to 
allow things to remain as they were until the coal trade through- 
out the country had had an opportunity of being heard on the 
question. He contended that Mr. Young had entirely failed to 
make out a case, and remarked that the evidence showed that 
nineteen-twentieths of the coal consumed by the manufacturers of 
Longton was brought from collieries just beyond the limits of the 
borough, andthat they, therefore, were responsible for the damage 
done to the road. They could not, however, be rated to the dis- 
trict rate; so that if the exemption were repealed, the coalowners 
whose mines were within the borough would be placed in an unfair 
position in the competition with their neighbours. Mr. Motteram 
did not call any witnesses. The commissioner said he considered 
that the case on behalf of the corporation had been made out, 
and that he should report accordingly to the Home Secretary. 
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CO. AND GENERAL TRADES 


THE IRON, 
WOLVERHAMPTON, AND 


OF BIRMINGHA 
OTHER DISTRICTS. 


(From our own Correspondent. ) 

On ‘CHANGE IN BrirRMINcHAM YESTERDAY— DEMAND FOR 
Iron Faiurne Orr : Scarcity of Orders: The American Trade: 
The Proposed Tariff : Prospects of the Trade—Pic IRON TRADE: 
No Sales: Prices of Best Qualities Firm—Coau: Active Trade— 
THE HarpwaRE TRADES: Less Active: Art and Manufacture: 
A New Lock—Wo.tVERHAMPTON CHAMBER OF COMMERCE: The 
Annual Report: Wolverhampton and the Fi Act—THRE 
SEVERN NAVIGATION COMMISSIONERS AND THE BIRMINGHAM 
CanaL Bini: Intended Opposition—BriTIsH AND FOREIGN 
Rattway PLant Company: of Committee of Investiga- 
tion—Two Fatat Expiosions: Boilers and Tuyeres: How Ex- 
plosions from Tuyeres are Caused. 

YEsTerDay (Thursday) the ironmasters on Change in Birmingham 

reported that the week had been productive of very few orders, 

and that the mills and fo were almost exclusively 
upon specifications previously to hand. e want of orders is 
perceptible in both the export and also the home trade. Activity 
is perceptible only in the sheet and strip and hoop departments. 
of first quality also remain in fair request; but for the less 

valuable descriptions of bars, and for plates, angles, and heavy 
merchant iron generally, there is a diminishing demand. Shi 
plates pass us by and go into the North of England, and they will 
continue to flow in that direction until the works in that part of 
the kingdom are much more actively employed than they are 
at present. As we stated a fortnight ago, the prices there 
are very much below those current in South Staffordshire. 
Nor are there any orders of worth to be obtained for girder 
plates, or those required in the construction of pontoons 
and the like. Plates used in the boiler-making yards of the lead- 
ing mechanical engineers are also in diminished request. The con- 
sumers in the United States are making but few requests, and 
they are of comparatively little worth. A firm, which is more 
largely engaged in the American trade than any other in South 
Staffordshire, have received this week orders to the extent of onl; 
fifty tons on States account, and the orders are accompanied wit: 
instructions that the iron must be sent out by steamer with all 
dispatch. This stipulation, it will be inferred at oncé, is the 
result of the fears of the consumers that if the iron does not 
arrive out in as short a time as possible its cost will be greatly in- 
creased by the high protective duty which it is feared will be 
imposed by the American Legislature in response to the appeals of 
the Pennsylvanian ironmasters. No definite information on the sub- 
ject is forthcoming, but the expectations of the American buyers are 
shown in the instructions with which they accompany their orders. 
Conclusive intelligence is expected within the ensuing three weeks. 
A letter brought. by this week’s mail to one of the leading iron- 
masters of this part of the kingdom, and written by a member of 
Congress, states that, in the opinion of the writer, the House will 
be so much engaged upon the negro question that there will not be 
time to take up the tariff ; but it is thought here that the wealthy 
ironmasters of America will have so powerfully influenced a sec- 
tion of the members of Co who are understood to be “ open 
to conviction,” by the use of certain well-known lobby arguments, 
that the proposed advanced tariffs upon foreign iron will be made 
law in a few days from the present time. The result of such a 
measure has yet to be seen. It cannot but be injurious to the 
interests of the iron trade throughout the whole of this country, 
whose recent improvement commenced with the improved demand 
from the States, and which is becoming dull as the orders for that 
part of the world are declining. There is now much less iron 
going to Liverpool for the West Midlands than at any time since 
the termination of the war. As to the prospects of the trade no 
opinion of much worth can be expressed at the present 
time. Certainly the money market must become much easier 
before buyers will order with the freedom inseparable from an 
active trade. The railway and engineering aspect is good another 
twelvemonth hence, particularly in re t of Indian; and in 
regard also to home lines, if only half the schemes now in com- 
mittee should be sanctioned. The railway plant trade continues 
good, but the nut and bolt trade is scarcely so active as it was last 
week, and there is more competition in prices. The foundries are 
all busy, and melting pigs are difficult to be obtained. 

Nothing is doing in pigs for the puddling furnaces, and for the 
best qualities the prices are strong. There are 122 furnaces now 
in blast in South Staffordshire and East Worcestershire, about six 
more than at this date last year; but inasmuch as many of them 
were at that time blowing only a portion of their tuyeres, which now 
they are all fully in blast, the increase of outpost is larger than 
would seem from the comparison in the number of furnaces at 
work. Coal keeps in excellent demand. 

Scarcely so much activity has been observable amongst the hard- 
ware trades of the West Midlands since we last wrote, but a fair 
amount] of business is being done. In Birmingham the metal 
trades exhibit a slight amount of animation, in consequence of the 
increase of the supply of orders which followed the reductions in 
the price of copper and tin. The edge-tool makers, hollow-ware 
manufacturers, and tin-plate workers, are also well engaged. The 
brass-founders are steadily employed, and the metallic bedstead 
makers are in the receipt of a good demand. The leading japan- 
ners of Birmingham and Wolverhampton are now sending out 
their travellers. We have just inspected some of their specimens, 
and find that they display an amount of attention to the marked 
adoption of the principles of art to an extent which has not been 
before observable. This is due chiefly to the influence which we 
have before referred to in these pages. We speak of the supervi- 
sion which is being exercised to a great extent over the productions 
of this class, in this part of the country, by Mr. Dresser, of the 
Kensington Museum. His ornamentations are semi-classic, and are 
highly suggestive. Articles so embellished cannot fail to excite 
much pleasure and gratification on the part of those who 
may possess them, and thereby prove very influential in 
the education of the country. Some of the manufacturers, 
however, are apprehensive that the embellishments are so excel- 
lent that they will not be at present fully appreciated, either by 
the shopkeepers or by their customers, and they await with a little 
anxiety the result of their travellers’ journeys. We, too, await 
this information with much interest, and shall be delighted if they 
will be able to state that the fears of the manufacturers have not 
been realised. Messrs. Whitfield and Son, of Oxford-street, 
Birmingham, are introducing a lock which is called ‘‘ Fenby’s 
adytic detainer lock,” the great merit of which is that it is so con- 
structed that the works cannot be reached by a picklock, and that 
the apertures are so small that a sufficient quantity of powder to 
force the lock cannot possibly be inserted. Report speaks highly 
of the invention. In Wolverhampton the respective industries 
are in a healthy condition; and the same remark applies to those 
of Bilston and Willenhall. The currycomb trade of the last- 
named town continues brisk, and there is a large demand: for pad- 
locks for export. In other — of the district no change of note 
has occurred during the week. 

The Wolverhampton Chamber of Commerce held its annual 
meeting on Tuesday, and the ninth yearly report was then 
presented. After reviewing the various measures that had, 
during 1865, been disposed of by the Legislature, it stated that 
the committee were now engaged in a correspondence with the 
Austrian consul in England respecting the conversion of ad 
valorem into specific duties in respect of the Treaty of Commerce 
with Austria; and they had also received an intimation to the 
effect that the Board of Trade would be glad to receive deputa- 
tions from the various chambers of commerce with a view to the 
final settlement of the treaty. They regretted that the efforts 
of the Birmingham and also their own chamber to op specific 
duties had been unsuccessful, and they hoped that the high maximum 
of 25 per cent. would in practice be scarcely ever insisted upon. 





The reduction to specific duties in the iron trade would not be 
difficult or injurious. It was also a matter of regret that in many 
coun the United States, and some of our colonies 
SS eee and protective tariffs were in force to the 

etriment of British trade, and, if there was any truth in political 
economy, to the injury also of the States that im them. 
Upon the —— of railway rates, the report stated that 
to get cheaply to other towns and seaports was wars to 
Wolverhampton and district—‘‘ a condition of all growth, perhaps 
even of life for our trade.” The demands from the iron trade for 
lower rates had been met to only a partial extent, and in respect 
only of London rates. The later representations of the chamber 
were to be “‘considered” by the tive companies; but the 


council were determined not to let the matter drop. They had 
shown to the Royal Commission the most astonishing i ities 
in the rates for hardware, and at the same time pointed out how 





necessary it was for a that the lowest rates should 
be given for the goods made in that town, consistent with a profit. 
It was hoped that either the railways would see the necessity for | 
a change, or that the conclusions of the commission would | 
be such as to force it upon them. Reviewing the state of 
the trade of the district during the year, the report 
said that, upon the whole, it had n improving. In 
the first quarter the iron trade was er sed by an expensive 
and disastrous lock-out, which, like the strikes of 1864, 
affected not only the West Midlands but the whole country. 
The hope was expressed that ‘‘some means might be found of 
rendering less frequent and less severe these deplorable struggles. 
In the meantime, it may be worth considering whether a notice of 
alteration in wages, either way, should not be extended to a month 
instead of a fortnight, both to enable existing orders to be 
executed, and to afford a little more time for mutual explanations 
in case of a difference.” Upon the subject of the employment of 
children the council promised that ‘‘the fullest consideration 
should be given to the report of the Children’s | oy 
Commission.” The reading of the report was followed by a dis- 
cussion, in which it was stated that, although many young 
children were overworked in the town, this was not the practice | 
at the large manufactories. The Act, it was conceded, would do | 

at good so far as it applied to the education and the restriction | 
rom work of children under thirteen years of age; but persons 
over eighteen should be allowed to work overtime. The competi- 
tion of the garret masters was very great, and it was therefore 
considered that the Act could not be carried out in its completeness 
in Wolverhampton. The chamber were in favour of a national | 
measure of education, which would compel parents to send their 
children to school. Mr. Wegnelin, M.P., was present, and moved 
the adoption of the report. The Earl of Lichfield was also 
expected to attend, for the purpose of discussing the subject of 
the employment of children; but his lordship was detained in 
London, and he was represented by the Rev. H. Sandford, her 
Majesty’s Inspector of Schools for South Staffordshire. 

he Severn Navigation Commissioners have intimated their in- 
tention to oppose in Parliament the Worcester and Birmingham 
Canal Bill unless they obtain the insertion of clauses which will 
protect the interests of the Severn. 

The shareholders in the British and Foreign Railway Plant 
Company (Limited), was held in Birmingham on Monday, to 
receive a report from the Investigation Committee recently ap- 
pointed to inquire into the affairs of the concern. It would seem 
that the committee reported favourably of the various transactions 
in several foreign railways which had been entered into, and which 
promised prospective profits of a considerable amount. The report 
(which was received and adopted) concluded by informing the share- 
holders that in the opinion of the committee, the great fall which 
had taken place in the price of shares was caused by ‘‘ rumours 
exaggerated and unfounded.” 

Two explosions—the one of a tuyere, and the other of a boiler— 
each of them attended with fatal results, occurred almost simul- | 
taneously in South Staffordshire on the afternoon of Wednesday 
week. at of a tuyere took place at Mr. G. H. Hickman’s, 
Groveland, blast furnaces, Tividale, near Tipton; and that of a 
boiler at Messrs. Beasley and Vaughan’s, London Ironworks, 
Smethwick. In the first instance, a tuyere that had been on the 
same day fixed in the furnace, but which had not been used, was 
supposed to burst just as the furnace was about to be tapped, and 
two men were so badly burnt by the red-hot metal that they died 
shortly afterwards. A third man will lose the use of his hands; 
and a fourth is lying with him in the hospital. The immediate 
cause of the accident is not known, but it is conjectured that the 
molten iron had eaten a hole in the tuyere. In this case the 
tuyere was made of iron, and it is quite possible that the water 
might have been escaping half an hour before the accident hap- 
pened, the explosion being prevented during that time for want of 
air which entered when the Romese was tapped. There are twocauses 
from which accidents of this description usually arise. The chief 
of these is what is termed the “falling” of the furnace. This is 
the rapid melting of the material in the lower part of the furnace, 
and the minerals in the upper portion being accidentally stopped 
until forced down by their own gravitation. Whilst in this 
position the molten metal is —e and, lodging upon the 
tuyere, corrodes the iron, and lets out the water. The other 
cause arises from the ee of the furnace-keeper in not tap- 
ping his furnace sufficiently early. In this instance the tapping 
was delayed somewhat beyond the usual time, and it is quite 
possible that the metal may have boiled up to the tuyere and thus 
destroyed it. Bell metal tuyeres are being used in South Stafford- 
shire in some cases, at the works of Messrs. Solly; and at those of 
Messrs. Addenbrooke, they had been adopted, and their operation 
is spoken of in very high terms. At these furnaces, however, best 
and mine iron is made. For those clases of iron the bell metal 
tuyeres are much better suited than they are for cinder iron. A 
maker of cinder pigs --the broker of the proprietors of the Grove- 
land Works—informed us on Wednesday that he had tried them, 
and found that in the production of that quality of pigs the bell 
metal tuyeres that were supplied to him were not so serviceable 
as those made of iron. The inquest on the bodies of the two 
deceased resulted in a verdict of ‘‘ accidental death.” The 
boiler that exploded at the London works was egg-shaped, 
22ft. x O5ft., and was used to work the rolling mill By 
the explosion one person was killed. The cause of this acei- 








dent is also a ae The boiler was considered to be in 
good condition, and the engineer asserts that just before the 
explosion he examined it, and found it to be fully supplied with 
water, and in proper working trim. It was last officially inspected 
by a resident engineer at Birmingham on the 20th January, 1865, 
but the inspector was afterwards informed that his services would 
be no longer required, because the firm were about to insure their | 
boilers. The inquest has been adjourned for a fortnight, by which 
time scientific evidence will, it may be hoped, be forthcoming. 





| 
| 


AERONAUTICAL Society oF Great Britarn.—A meeting of this 
society was held on the 12th inst. at Argyle Lodge, the Duke of 
Sutherland in the chair, when the following members were ad- 
mitted :—Messrs. Abraham Follett Osler, James Nasmyth, Joseph 
Durham, H. G. Bohn, W. B. B. Adderley, John Boswell, James 
Child, J. Spencer, Henri Red4 St. Martin, John Randles, Paul | 
Hanlein, H. P. Robinson, R. Pownall, R. Wheble, Henry 
Perigall, Edwin Matthews, George Greetham, Dr. Mackenzie, 
and Col. Macdonald. The composition of the rules was referred to 
a sub-committee. Mr. Paul Hanlein’s plans for aerial locomotion 
were submitted for inspection. A written suggestion was handed 
in from the Duke of Argyll (who was engaged a’ ting of the 
Cabinet) that room should be applied for at the South Kensington 
Museum for the reception of models. The secretary announced 
the presentation from the Commissioners of Patents of all specifi- 
cations relating to aeronautics from the year 1617 to the present 
time. The meeting was adjourned to the 27th inst., at 3 p.m., at 
the Duke of Sutherland’s, Stafford-house, 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Wetsnh Iron TRADE: Business Moderately Active: Few 
Orders from America: Brisk Trade with India: South Ameri- 
can Contracts: The Home Demand: Pig Iron—Tin Puates : 

« Prices Advancing—StTe£aM anv House Coat TRADES—RETURNS 
OF THE SHIPMENTS FROM THE SouTH WaLEsS Ports—THE 
RECKLESSNESS OF A COLLIER—THE VERNON TIN PLATE WoRKS 
—Tue StnverR Mountain Untrep Mives CoMPANY, AND THE 
Sr. Davip’s GoLpD Minine Company—NeEw Sxeet [ron Works 
—MEETING OF THE British AND Sours WALES Wacon Com- 
PANY—DIVIDENDS OF LocaL Gas CoMPANIES—RAILWAY BILLS 
—RATES AND SPEED ON THE GREAT WESTERN. 

Tue iron trade of Wales hone without material change, and 

business is moderately brisk and furnaces and mills are pretty well 

employed. There is perfect confidence between masters and men, 
which makes a ay satisfactorily. Although a larger amount 
of business woul done if specifications were delivered more 
regularly, there is, on the whole, not much room to find fault, and 
the future is looked forward to with sanguine hopes. Prices for 
all descriptions continue firm, and there is no indication at present 
of any decline. Buyers on American account are sending in a few 
orders, but they still hold back, not ate | how matters will 
turn out with re to the increased import duties. The advices 
received from the Indian markets point to a brisk trade to 
be done in that direction so soon as the spring sets in. The 
confining of the blockade of the Chilian ports to Valparaiso 
and Caldera, together with the announcement of the accept- 
ance by Spain of the friendly offices of England and 


| France, has had the effect of inducing South American buyers to 


issue orders for the execution of contracts which for some time 
past have been held in abeyance on account of the war. There is 
a very fair t of busi ted with France, and with 
respect to the other Continental markets trade may be said to be 
tolerably active. Business on home account shows a slight 
improvement, and it is ex that some of the large contracts 
for rails, &c., now being given out for home railways, will come to 
this district. The trade for miscellaneous descriptions of manu- 
factured iron is being extended, and it is a matter of surprise that 
this has not been the case long ago. For pig iron there is a good 
demand, and prices are maintained. 

The tin-plate works are in active ana , and such is the 
demand for plates that orders could be boo! at from 33s, to 34s. 
per ton for charcoal I.C. at the works, and other qualities in 
proportion. In fact, some predict that prices will soon be at 40s. 

There is a good Continental demand for steam coal, and the 





other foreign markets are taking an average quantity. The 
exports of steam have increased, owing to the weather being less 
boisterous. During the last few days the local sale for house 


qualities has improved in consequence of the more seasonable 
weather, and the coasting demand continues good. 

The returns of the trade of the South Wales ports for the month 
of January this year, and the corresponding month of last year, 
are as follow:— 

EXPorTs OF COAL. 


January, 1866 January, 1865, 
Tons, Tons, 
Cardiff .. os «+ of 125,090 .. sc oo of ce 122,590 
Newport .. .s os os 33,393 oo of 26 
Swansea .. oe 6 33,674 48,434 
Lianelly .. 4,712 ° ° 7,012 


SHIPMENTS COASTWISE. 


January, 1866. January, 1865 
Tons. 


Tons, 
Cardiff .. «2 of os 50,891 . 6f 387 
Newport .. a % 33,740 ° 47,992 
Swansea .. 11,226 14,787 
Lianelly . 6,846 12,743 


From the port of Cardiff there was also exported last month 
9,039 tons of iron, and 5,476 tons of patent fuel; from Newport, 
6,877 tons of iron; and from Swansea, 6,856 tons of patent fuel. 

Despite the many serious warnings the colliers of this district 
have received of the fatal results attending the non-compliance 
with the rules laid down for their guidance and safety, men are 
still to be found regardless of their own and their fellow work- 
men’s lives, On ne 2 collier, named John Phillips, employed 
at Abergwawr Colliery, belonging to Messrs. Powell and Co., was 
charged before Mr. Fowler, at Aberdare, with breaking one of the 
special rules, by smoking in the inbye of the lamp-station, and 
having a lamp key in his possession. Mr. F, James prosecu 
Mr. Fowler expressed his regret that he was bound to send defen- 
dant to prison, but it was in the interest of every collier that such 
an offence should meet with its proper punishment, and, therefore, 
he would be committed for one month, with hard labour. 

Mr. William V. Lister has retired from the Vernon Tin-plate 
Works, at Briton Ferry, and Mr. E. 8. Morris has joined the firm, 
— in future will be known under the style of David Morris 
and Co, 

A petition for winding-up the Silver Mountain United Mines 
Company (Limited) by the Court of Chancery has been presented 
to the Lord Chancellor by J. Williams, C. M. Thomson, and H. 
Hughes, of Aberystwith, coal merchants, and it will be heard 
before Vice-Chancellor Sir William Page Wood to-morrow 
(Saturday). A petition has also been presented to the Lord 
Chancellor for the winding-up by the Court of Chancery of the 
St. David’s Gold Mining Company (Limited). The petitioners 
are E. J. Bridell, of Beaumont-street, Portland-place, and C. H. 
Maude, of St. George’s-square, Belgravia, contributories of the 
company, and the petition is to be heard to-day (Friday) before 
Vice-Chancellor Sir Richard Torin Kindersley. 

In reference to the extension of the trade for miscellaneous 
descriptions of manufactured iron it may be stated that a new 
sheet iron company, called the Garth Iron Sheet Company, are 
about to open extensive new works at Rhiwderyn, between Machen 
and Newport. The principal partners are Messrs, Phillips and 
Nurse. According to the plans the building will be 250ft. by 60ft. 
It is a remarkable fact that, although South Wales possesses every 
facility for carrying on every branch of the iron trade, the raw 
material is often taken to Staffordshire and other districts, and 
brought back again to South Wales in a more refined form. 

The Bristol and South Wales Wagon Company held their half- 
yearly meeting on Monday, when a dividend at the rate of 10 
cent. per annum, and a bonus of 2s, per share (as reported in 
week’s ENGINEER), was declared for the half-year, and the 
remuneration of the directors was increased from £300 to £600 
annum. The ir fy *s works are at Swansea, and they are d 
a large and profitable he may The rolling stock consists of 3,1 
wagons and carriages, being an increase of 506 during the half-year. 

The following dividends have been declared by local gas com- 
panies :—Newport, 10 per cent. per annum on Class A. shares, and 
74 per cent. per annum on Class B, shares; Brecon, 10 per cent, 
per annum. 

The standing orders have been complied with as regards the 
following local bills :—Ely Valley Railway, Newport (Monmouth- 
shire) Borough, and the | Railway and Dock Company. 

Efforts are being made by the corporations and inhabitants of 
Swansea, Cardiff, and Newport to get a reduction of fares on the 
South Wales section of the Great Western Railway, the abolition 
of express fares, and one uniform rate of charge over the whole of 
the Great Western lines. In order to accomplish these objects 
petitions will be presented against the Great Western (further 
powers) bill. Mr. James Brown, a member of the Ne 
corporation, and a Fae range well known throughout the 
districts of South Wales, shows, by a statement he has publi 
that the fares from London to South Wales are from 15 to 25 per 
cent. higher than the fares to Shrewsbury, r, &c., in pro- 
portion to the mileage. He also points out that the rate of speed 
from Paddington to South Wales is much below that on other 
lines of the company, so that South Wales suffers from two dis- 


. advantages, slow trains and high rates. 
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SCOTLAND—ITS TRADE AND OPERATIONS. 


(From ouy own Correspondent. ) 

THe Guascow Pic Iron MARKET—TRIAL TRIP OF THE BRaD- 
FORD—LAUNCH OF THE AJAX BY Messrs. ScoTt AND COMPANY, 
OF GREENOCK—ANNUAL FeEsTIVAL OF THE IRON TRADES OF 
Giascow—Scoton Prerrouia: Chemical —ADDITIONAL 
ACCOMMODATION BETWEEN GLASGOW AND DUBLIN—THE LATE 
Borer Explosion In GLASGOW—SHIPMENT OF A RIVETTING 
MACHINE FOR SWITZERLAND — SUCCESS OF THE GLASGOW 
INDUSTRIAL EXHIBITION-—ERECTION OF A NEW SuGaR House 
IN GREENOCK—MEETING OF THE Royal ScorTisH SocreTy or 
Arts—REBUILDING OF THE CoLLITHIE MILLS, STRATHBOGIE— 
PETITION AGAINST THE AMALGAMATION OF THE CALEDONIAN 
AND Scottish NortH-EasteRN RaILwAys — SHIPMENT OF 
ENGINES, Borers, AND MACHINERY TO JAPAN. 

From the annexed daily statement of the Glasgow pig iron market 

it will be observed that prices are rising. .On the 8th inst. the 

market opened with a flat appearance, warrants being offered at 
67s. 3d. cash. During the day a firmer feeling was developed, and 

at the close 67s. 9d. cash was bid, sellers asking 67s. 104d; No. 1, 

G.M.B., 67s. 6d.; No. 3, 66s. 9d.; Middlesbro’ warrants, 57s. to 

57s. 3d. cash. On the 9th inst. there was a strong demand for 

a. but only a limited business done, from scarcity of sellers. 

nsactions in warrants took place at 68s. to 68s. 74d. cash, and 

68s. 6d. to 69s. 3d. one month, buyers remaining at the best; No. 1, 

G.M.B., 68s. 3d.: No. 3, 67s. 6d.; Middlesbro’ warrants, 57s. 3d. 

to 57s. 6d. cash. On the 10th inst. the pig iron market began 

firmly with business in warrants at 68s. 9d. cash, and in the course 
of the forenoon 69s. 6d., one month, was paid. A slight reaction 
setting in, a good many parcels changed hands down to 68s. 4d. 
cash, and 69s, one month; and the market eventually closed, 
quietly rather, sellers at 68s. 9d. cash in a week; No. 1, G.M.B., 
68s. 3d.; No. 3, 67s. 6d.; Middlesbro’ warrants, 57s. to 57s. 6d. 
cash. On the 12th inst. the market opened very quietly at 
68s, 3d. cash, but buyers soon came forward, and a fair business 
was done up to 68s. 9d. cash, and 69s. 3d. one month, closing, 
buyers, No. 1, G.M.B., 68s. 6d.; No. 3, 67s. 9d.; Gartsherrie, 
70s.; Coltness, 72s.; Glengarnock, 68s. 6d.; Eglinton, 64s.; On 
the 13th inst. the market opened firm, with business at 68s. 104d. 
to 69s, 3d. cash, but was easier on late "Change, down to 68s. 8d. 
cash and 69s. 3d, one month being accepted. The close was still— 

sellers, 68s. 8d. cash, and: buyers, 69s. 3d. one month; No. 1, 

G.M.B., 68s. 6d.; No. 3, 67s. 9d.; No. 1 Gartsherrie, 70s.; No. 1 

Coltness, 72s.+-all f.o.b. in Glasgow; No. 1 Glengarnock, 68s. 6d., 

f.o.b, at Ardrossan. On the 14th inst. the pig iron market was 

inanimate, and a degree weaker: No. 1, G.M.B., 688. 9d.; No. 3, 

68s.; Middlesbro’ warrants, 57s. 6d. cash. 

The Bradford, a screw steamer, built by Messrs. A. and J. Inglis, 
Glasgow, for the Manchester, Sheffield, and Lincolnshire Railway 
Company, made her official trial trip on Thursday, last week. She 
was fully loaded, and attained a speed of 12} knots an hour. 
Everything went smoothly, and Mr. Edward Brettle, the com- 
pany’s superintending engineer, was highly pleased with her per- 
formance. This is the second of a line of steamers built by the 
Messrs. Inglis for the company, intended to trade between 
Grimsby and the Continent. The principal dimensions of the 
Bradford are as follows :—176ft. long by 24ft. broad by 12ft. Sin. 
deep, 492 tons B. M., and 100-horse power nominal. She has 
superior passenger accommodation, and is to be commanded by 
Captain Pyman. i 

On the8th inst. Messrs. Scottand Company, shipbuilders, Greenock, 
launched from their building-yard a very handsome screw steamer 
of about 2,000 tons, named the Ajax, for Messrs. Holt, Liverpool. 
This is a sister ship to one launched by the same firm. on the 28th 
November, 1865, named the Agamemnon, to trade betwixt Liver- 
omy and China. Her engines are made and will be put on board 

vy the Greenock Foundry Company. 

On the evening ef the 9th inst. the second annual festival of the 
iron trades of Glasgow, under the auspices of the Amalgamated 
Society of Engineers, took place in the City Hall, Glasgow, 
J. G. Lawrie, Esq., shipbuilder, in the chair. The hall was 
crowded by a respectable turn-out of the ironworkers, with their 
wives and sweethearts. After tea the chairman delivered a suit- 
able address, referring to the benefit of such societies in general, 
and the Amalgamatel Society of Engineers in particular. 

At present, when the Scotch petrolia question is creating so 
much excitement in the country, it may be interesting to know the 
products of shale or coal and their proportions. St. John Vincent 
Day, C.E., Glasgow, publishes the following chemical report :—- 
**The mean value of the Rankinstone shale, the result of several 
experiments.—One ton of the shale, when distilled at a low red 
heat, yields, of crude paraffin oil, 30 gallons; of ammoniacal liquor, 
12 gallons. The density of the oil is 979 (water =1,000). This 
high density may be in part due to the presence of some water, 
which it is very difficult to separate, but there is no doubt that the 
oil is of very inferior quality, In the West Calder district the 
following may (as far as that locality has yet been explored) be 
taken as the mean value of the distilled products of the shales :— 
Crude oil per ton, 39 gallons; specific gravity of crude oil, 890 ; 
oil once distilled, 34 gallons; specific gravity of oil once distilled, 
862; burning oil and spirit per ton of shale, 134 gallons; lubrica- 
ting oil, 10 gallons; paraffin, 9}1b.; ammoniacal water, 8 gallons. 
One of the best shales, from Fifeshire, yields, per ton:—Crude 
paraftin oil, specific gravity, 866°6—30 gallons; ammoniacal liquor, 
16 gallons, This is a shale of remarkably good quality, but owing 
to its rather low yield and heavy expenses connected with raising 
it, it is doubted if any profit could be made by distilling it. In 
Fifeshire there are several valuable shales, but the cost of winning 
some of them must for ever prove a severe impediment to their 
being worked with a high commercial advantage. 

The Dublin and Glasgow Steam Packet Company have arranged 
to put a new steamer on the station—ascrew steamer, to ply in 
conjunction with their fine paddle steamships Earl of Carlisle, 
Lord Clyde, and Lord Gough. 

After having considered the report prepared by the inspectors 
appointed to inquire into the cause of the late boiler explosion 
in Abercromby-street, Glasgow, the crown authorities have in- 
structed the sheriffs fiscals that they do not consider there are any 
grounds for further proceedings. 

Messrs. D, Cook and Co., engineers, Glasgow, on the 13th inst. 
shipped one of their large patent steam rivetting machines toa 
firm in Switzerland. They have at present several in hand for 
various large firms, and also two of their »atent combined punch- 
ing, shearing, and rivetting machines. These machines are very 
useful, especially to small boilermakers, as the one machine serves 
the purposes of shearing, punching, and rivetting, taking up as 
little space as a punching and shearing machine would do. 

At a conversazione held in the Industrial Exhibition, Glasgow, 


, on the evening of the 12th inst., Mr. Melvin, the chairman of the 


committee of management, stated that during the fifty-two days 
the exhibition had been open 110,000 people had paid for admis- 
sion, being a daily average of 2,300 visitors; and from present 
appearances, should no accident occur, they expect to be able to 
hand over to the Central Working-Men’s Club £1,000, to provide 
suitable premises, library, &c., for working men. 
It is reported that a sugar house is about to be erected by a firm 
in Greenock, in close proximity to the line of the Ayrshire 
Railway. At the sixth meeting of the season of the Royal Scottish 
Society of Arts, held in Edinburgh on the 12th inst., Mr. Thomas 
Stevenson, C.E., read a descriptive notice of a holophone or 
reflector for sound, which consisted of a number of reflectors so 
arranged as to intercept the diverging waves of sound and to 
varallelise them. Mr. Bocteon Bell read a paper contributed by 
fr. Richurd Adie of Liverpool, on a proposed addition to the 
yresent method of securing iron rails to their sleepers on railways. 
His plan was toinsert a small section of green-heart wood betwixt 
the rail and the sleeper. Another paper by the same gentleman 
was read, on fog-signals for lightships and headlands, e paper 


recommended that a steam whistle be used instead of a bell as at 
present, as it could be heard further to windward; it also stated 
that the tus for generating and mic acid gas 
possessed all the requisites for blowing a whistle on instant 
notice. 


The Collithie Mills, Strathbogie, which, along with much valuable 
property, were destroyed by he in March last, have now been 
almost entirely rebuilt. After the sto caused by the fire, the 
want of the mills was much felt in the district, and after some 
delay steps were taken to have them replaced. Externally the 
appearance is all that could be wished, while internally the fitti 
up has been done in the most approved principle. It is expec 
— the mills will be at work —— ones be 4. six weeks. sa 

t a speci.) general meeting, held on Monday evening in Perth, 
the town pn resolved to petition against the amalgamation of 
the Caledonian and Scottish North-Eastern Railway, unless the 

romoters gave powers to the Highland Railway to run over the 
Perth Harbour Branch. 

Messrs. W. and A. McOnie, Scotland-street Engine Works, 
Glasgow, have just completed and nearly wholly despatched to 
Japan, vid Holland, a 60-horse power steam engine, with all the 
main shafting and other gearing, together with over fifty tons of 
steam boilers, for an engineering factory and forge, for the manu- 
facture of armour plates, to be erected by. the Japanese Govern- 
ment in that country. The steam hammers for the same 
establishment are being made by Glen and Ross, Glasgow ; 
while the tools, consisting of planing, punching, plate-bendin; 
machines, &c., are being made by Thomas Shanks and Co., too 
makers, Johnstone, near Glasgow. The total — of the 
engines, boilers, steam hammers, tools, and other machinery thus 
shipped from Glasgow will be over 400 tons. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

PIcKsLEY, Stms, AND Co. (LIMITED)—LANCASHIRE AND YORKSHIRE 
Raitway : Development of the Undertaking—StTaTE OF TRADE: 
Sheffield: South Yorkshire: Cleveland Iron District—Scar- 
BOROUGH: New Hotel: Railway Communication—-NortuH 
Eastern District: Shields Steam Shipping Company: North 
Eastern Railway: Shipbuilding on the Wear; West Hartlepool, 
&c.—MANCHESTER CORPORATION WaATERWORKS—THE Mac- 
NESIAN LIGHT. 


THE first annual meeting of Picksley, Sims, and Company 
(Limited) was held at Leigh on I when, on the recom- 
mendation of the directors, a dividend of 10 per cent. on the past 
half year (making, with an interim dividend of 10 per cent. paid 
the previous half year, a total of 20 per cent. for the year) was 
declared and ordered to be paid. 

It appears that the estimate of the requirements of the Lanca- 
shire and Yorkshire Railway Company for the enlargement of 
stations and for rolling stock up to 30th June next, is as under :— 
Land and works, £120,000; rolling stock, £80,000; total, £200,000. 
The directors have nothing special to report upon the subject of 
the lines now under contract—to Shawforth, Meltham, Dewsbury, 
and to Bootle, near Liverpool—except that the difficulty of 
obtaining possession of the land for the Shawforth branch, and the 
failure of a tunnel on the Meltham branch (the latter not involving 
any great outlay), has rendered it necessary to apply in one of the 
bills now before Parliament to extend the time for completing 
these branches. It is proposed to raise additional capital, not 
exceeding £600,000, in order to supply the requisite facilities in 
plant and station accommodation which the increasing traffic of 
the railway demands. The works on the joint lines in the Black- 
burn, Chorley, and Wigan district have not yet been commenced. 

The cutlery trades continue busy. The briskness is, however, 
entirely due to the large American demand, the home orders not 
exceeding the average, and the Indian, Australian, and other 
distant markets yielding fewer orders than usual. All branches of 
the trade are in a very disturbed state, workmen’s demands for 
advanced wages continuing. Thus far American merchants have 
been able to obtain increased prices to cover the advances, but this 
is difficult in other markets and checks business. Orders are 











moderately plentiful in the file, saw, and tool trades, and in the 
tool and saw branches business is going on satisfactorily. In the 
file trade a dispute consequent on the demand for an advance of 
25 per cent. on grinling continues, and is likely to lead to a 
general suspension of i in that branch. A larger business 
than usual is doing in the Britannia metal and silver-plating 
branches, and a fair degree of activity prevails in nearly all the 
heavier branches of trade, including the steel trade, which is now 
wretty generally active. The state of the furnaces in the Cleve- 
anr district is as follows:—-In blast, 87; out of blast, 19; building, 

Trade in the Cleveland district does not appear to be in any 
way affected by the continued tightness of the money market. 
The works generally are doing all they can, and with one or two 
exceptions, where the plate mills are doing little more than half 
work, the trade may in other respects be said to be in a very 
satisfactory state. Of ironstone and limestone the delivery at the 
furnaces is fully adequate to the d 1, the ironst mines 
having kept in very regular working. Although the collieries for 
some time past have kept in very regular working order, still 
the demand is so large that very small stocks are to be 
seen on the spot, and at some places no stock worth naming 
of either coke or coal. Messrs. Hopkins, Gilkes, and Co. 
have commenced building two new blast furnaces. The Norton 
Iron Company (limited) are about to build two large blast 
furnaces at Norton. The South Banks Iron Company have blown 
in two large furnaces, and a third is nearly ready. Messrs. Swan, 
Coats, and Co., who are erecting two blast furnaces at Eston, 
expect that they will be ready for Plast next month. 

At the first meeting of the shareholders in a recently formed 
Scarborough Grand Hotel Company (Limited), the chairman stated 
that the contract for the building had been let to Mr. Archibald 
Neil, of Bradford, who was now proceeding with the work, and 
that there was a confident expectation that the whole would be 
completed by the 1st of April, 1867. The accounts were read and 
adopted, and the directors and auditor were appointed. It is 
stated that surveyors are engaged in the district north of the 
existing line between York. and Scarborough, for the purpose of 
preparing an amendment of an original scheme designed by Sir 
John Rennie. It is understood that the line will be got ready for 
the next November notices. The route is said to be from York to 
Sheriff Hutton, Malton, Pickering, and Scarborough, exactly on 
the line of population which, Malton excepted, the present line is 
not. The North-Eastern will oppose the scheme to the utmost. 

With regard to trade matters in the north-eastern district, we 
may note that the directors of the Shields Steam Shipping 
Company have issued their tenth half-yearly report. The nett 
balance, as shown in the revenue, profit, and loss account upon 
the half year made up to the 3lst December, 1865, available for 
dividend is £1,624 18s, 2d., which, upon, the then paid up capital 
of the company, has enabled the directors to declare a dividend of 
10 per cent., and to recommend the shareholders to carry over 
£500 to the credit of the depreciation fund, which amounts to 
£2,756 13s. 11d. The company is building a new passenger and 
goods steamer, and is entering ieee into the London goods trade. 
The blast furnace men at Messrs. Bolckow and Vaughan’s have 
asked for an advance of 25 ed cent. on their wages. Next month 
the directors of the North Eastern Railway will let contracts for 
immense warehouses which they are about to build on the west 
side of the Forth Bank and the Oat and in which they intend 
to concentrate their entire Newcastle goods traffic. These ware- 
houses will be amongst the largest and most complete in the 
kingdom; and it is most likely that there will be other extensions 
and improvements in the goods and passenger traflic of this company 
at Newcastle of an important character. Wooden shipbuilding 
is declining on the Wear. It is found to be unprofitable, and an 











extensive builder of ing, who for the past eight or nine 
Souths kes bons coultaite tineell’ te the no iring of vessels, has 
advertised his yard being about to decline business. The 
Co., West- Hartlepool, has commenced 
Sg ya the firm are laying down a small screw-steamer. 

. D. Blackwood, who was the occasion of a general ‘‘ turn out” 
on his appointment as foreman in one of the Tyne shipbuilding 
a , has been put in as manager of the 

é local rolling mills are doing a good business. The Middleton 
Ironworks have enclosed a large portion of some vacant space at 
Middleton, and at Messrs. Pile, Spence, and Co.’s a range of 
buildings for offices, drafting rooms, store rooms, and warehouses, 
is just completed. At Messrs. T. Walker and Co.’s saw and 
planing mills, in Stranton-lane, some extensive additions are being 
made. The cement works of Mr. Otto Trechmann have been 
merged into a Limited Liability Company. Additions have been 
continually made until the works have extended over some acres 
of ground. At the Hart Warren Ropery Company (Limited), a 
large structure is in an advanced stage of completion, for the 
manufacture of wire rope and for stowage purposes. 

The waterworks committee of the Manchester town council has 

resented an interesting report on the local waterworks. The 
te account was stated to present an average interest of £4 0s. 10d. 
per cent. per annum. 

The Magnesium Metal Light Company, which has works in 
Springficld-lane, Salford, has received from America a lamp which 
is stated to be the best means yet devised for burning the mag- 
nesium ribbon for purposes of illumination. This lamp, which 
has been used at a theatre in Boston, contains an apparatus of 
wheel work for unfolding the metallic ribbon, two — of which 
are fo downwards through a tube, at the mouth of which the 
combustion takes place. Over this tube, and just below it, work 
two metallic tongues, which serve to clear away and to clip off the 
oxide which is so rapidly formed, and which has hitherto been the 
chief obstacle to the use of the magnesium light for any con- 
tinued period. This apparatus is not altogether perfect, as owing 
to the oscillation of the means for effecting a clearance of the 
oxide, the light emitted becomes somewhat variable, although the 
gradations are rapid; yet it probably contains the germ of what 
will ultimately prove to be a solution of an hitherto difficult 
problem. The idea of wheelwork is not a novelty, but the lamp 
containg other features which are worthy of notice. Beneath the 
burning wire is a cup opening into a chamber into which the oxide 
(which is pure magnesia) falls, and above the body of the lamp is 
a small chimney with a condenser formed like a series of sieves ; 
the vapour, as it rises, settles upon the slips of perforated metal, 
and is found to result in a deposit of magnesia in very minute 
particles. The apparatus for containing the ribbons of mag- 
nesium is an adaptation of a well-known principle in mechanics. 
It consists of a wooden slab, in which are cut perpendicular], 
two compartments just the width of the ribbon, coils of whic 
are dropped in, and by the clockwork become unwound without 
that resistance which would occur if a revolving reel was em- 
ho gg The cost of using this lamp is stated to be 7s. 6d. per 

our. 

The men employed in the iron shipbuilding trade at Stockton 
and Middlesbro’ are at present on strike for the nine hours move- 
ment. There are from 500 to 600 hands out at Stockton. The 
employers have threatened a general lock-out in the event of the 
men failing to accede to their proposals, made in notices posted in 
the several yards. 

The operative engineers of Hull, who are connected with the 
Amalgamated Society of Engineers, have demanded an advance of 
wages to the extent of 3s. per week. The masters are opposed to 
the increase, many of them having expressed their determination 
not to give the advance. 
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PRICES CURRENT OF METALS. 






















1866. 18 

CorppER—British—cake andtile,|; £ s. d. £ 8. d.j £ 8. d. £ 8. a. 
FtON cesccecccecesess| 96 0 0.. 0 0 0] 88 0 0... 00 0 
Best selected......+++ ccoceee | 99 O 0.. 0 O Of 90 0 0.. 91 0 O 
GE cccoctcecereceseendso Le. Oo wen Owe 6. 698 
Bottoms... ..ceceserececes oo. 104 0 0..196 0 0/100 0 0.. 000 
Australian, per ton........+. | 97 0 0..101 0 0) 89 0 0.. 92 0 0 
North American .........---| 97 0 0..98 0 0) 000... 000 
Spanish Cake ....seceeeseee| 98 0 0.1. 0 0 O] 84 0 0... 85 0 O 
Slab. for prod. 96 percent. ..| 90 0 0.. 91 0 O| 78 0 0..79 0 0 
YELLOW METAL, per lb. .. 0 0 8. 0 08%) O 0 7}.. 0 0 8 

IRON, Pig in Scotland, ton 3 9 O cash, 210 6 cash. 
Bar, Welsh, in London 715 0.. 0 0 0} 710 0. 715 0 
‘ales... ae F9 C4 OR 0. £ OS 
Staffordshir: 810 0.. 000) 9060. 000 
Rail, in Wales ....++++06 615 0.. 7 0 0| 610 0... 615 0 
Sheets, single in London 1015 0.. 0 0 0} 11 00.. 000 
Hoops, first quality.... 915 0.. 0 0 0} 10 0 0.. 000 
Nailrods..cecesseees $606. 000 900.. 00 6 
Swedish cssccccessees oo | 18:10 O.. 1115 Of} 1110 0.. 12 0 O 
LEAD, Vig, Foreign, per ton.... | 20 10 0,. 20 15 o| 1910 0.. 19 15 0 
English, W. B......ececeeeee | 22:15 0.. 0 0 0] 21 5 0.. 0 0 0 
Other brands ...... 21 2 6,. 2117 6) 20:0 0.. 20 7 6 
Sheet, milled ...... 22 0 0.. 0 0 0} 2100... 000 
Shot, patent..... eee oot ae 8 CO. 88 BDOes. 89 @ 
Biel op Milde. ccccocccccese | BM G.. 88 OH 646. 6 OS 
White, dry....... ecocccccoce| SO 8 6. 0 6 018 6 6... 6 8 © 
ground in Oil..........006. | 28 0 0.. 29 0 0) 2610 0.. 0 0 0 
SE, WPccccceosesesen MU H.R 6 ODO. 06 8 
QUICKSILVER, per bot. ........| 715 0.. 717 6) 8 0 0.. 000 
SPELTER, Silesian, per ton......| 23 0 0.. 23 5 0) 19 0 0., 000 
English sheet ...... sccoccosreltee 8 0.8 6 Mw &.8& 66 
White zinc, powder..........| 9 0 0.. 00 0) 0 00.. 000 
STEEL, Swedish faggot ........ 000.. 00 0 6 00.. 000 
ROK eccccccccccccccccs -| 1510 0.. 16 0 0| 6 00. 000 
TIN, Banca, per cwt... 460.. 00 0) 4146 0.000 
Straits, fine—cash .. 450.000) 49 0.. 410 0 
Prompt 3 months 460.. 47 0) 411 0.. 412 0 
English blocks .... 415 0.. 0 0 0} 414 0.. 417 0 
Bars .occccccce 416 0. 00 0) 415 0... 418 0 
Refined, in blocks ee 418 0.. 0 0 0; 418 0.. 500 

TINPLATES, per bx of 225 sheet: 

IC COBC.. cccccccccccccccces Che TAGE POs ££ 32D 
IX AittO...ccccccccccce eevee 113 0. $34 8 Tee 80 D 
IC charcoal ...ccceeeeee eoee 113 0.. 114 Of] 180... 1 9 O 
1X ditto..... eeeccesececsece 119 0.. 20 O} 111 0... 115 0 











PRICES CURRENT OF TIMBER. 








1866. , 1865. || 1866. | 1865, 
Perlond— £ 5.4 8. | 4 8. £ 8. || Perload— £8 £8/4£ 8 £ 
Teak... ..++ee0eee0!) 19 12 10 | 12 10 13 10 || Yel. pine, per reduced C. | 
Quebec, red pine .. 3 5 415] 31° 415 || Canada, Ist quality 17 01910 18 0138 0 
yellow pine. 215 310| 3 0 4 0 ond do... 121014 0,13 014 0 
St.John’sN.B,yel. © 0 0 0! © 0 & |! Archangel, yellow. 12 0 13 10) 13 10 1410 
Quebec, oak, white... 415 5 5] 510 6 10]| St. Petersburg yel.. 10 10 12 0) 111013 0 
birch. .... 415/310 4,30 | Finland.... «- 8 010 0 8B UlO O 
Memel....... 0 0] 0 O % O|| Memel .......... 9 9 0 019 O15 O 
Cm ooo oo 60); 310 5 0 | Gotchuburg, vel... 9 O11 OF 10 O11 0 
Dantzic, oak ...... 6 ©) 310 610)) white 8 0 9 0} 9 0 910 
310} 215 3 lw || Gefle, yellow...... 10 011 0} 1110 
Memel, fir 310| 310 4 ©|| Soderhamn ...... 91011 0 91011 O 
iga... 310] 410 3 5/|| Christiania,perC. 
Swedish 21} 210 915 12h. by 3 by 9> 18 093 018 023 O 
M.sts, Queb. fd pme 610 810] 610 8 Ww in yellow .... | 
i 6 0} & 0 © O]|) Deck plank, Dnt | 
re © 0) © 0 O 0} per 40ne din... gf 9 18 2 6 ou16 
Lathwood,Dantz.im 510 610] 710 8 © | Staves, per standard! M. | 
St. Peter’s7 © » 01810 910 | Quebec, pipe.....« 70 85 ¢.69 0 650 
Deals. per C., 12ft. by 3 by Din. } puncheon 29 02) (|18 0 wu 
Quebec, whtsprace 15 lv 9 0114 @1% ©) Baltic crown } 1700120 01:29 ogs0 
StJohn.wht.spruce J2 101410 |13 015 Oj}, pipe........ § ~* ; i 














Tue Late SuHipwREcKS.—The losses sustained by Lloyds and 
the other marine insurance companies are stated to amount to 
nearly one million and a half. 

SoutH KEensineton MusEeuM.—During the week ending. 10th 
February, 1866, the visitors have becn as follow :—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
11,720. On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from 10 a.m, till 4 p.m. 1,719; 
| total, 13,439. From the opening of the museum, 5,809,549. 
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THE CIGAR SHIP. 


On Monday afternoon at four o’clock Mr, Winans’ yacht, 
better known as the “cigar ship,” was launched privately 
from Messrs. Hepworth’s yard in the Isle of Dogs. Some 
time must elapse ere she is ready for sea, and meanwhile 
we propose to lay before our readers a fuller and more 
accurate account of this remarkable vessel than has yet 
appeared in print. 

A “cigar ship” is no longer a new thing under the sun, 
Three have been actually constructed, and launched, and 
tested, while a fourth—the subject of the present article— 
is approaching completion as we write. Therefore, we 
shall not assume that engineers are ignorant of the 
popularly received notions regarding the principles which 
these vessels are intended to embody, nor that they are 
utter strangers to their history and general construction. 
The idea of forming a ship which should resemble a cigar 
in shape originated with the Messrs. Winans, American 
engineers well known in connection with the railway 
systems of Russia and the United States. To which of 
the three gentlemen, whether to Mr. Ross, Thomas, or 
William Winans, the credit of the first idea is due, we 
shall not stop to consider. The question is of the less im- 
portance that all three have entered upon the task of 
reducing the principle to practice with an energy, skill, and 
lavish expenditure sufficient to dignify any experiment. 
Nor is it necessary that we should pretend to pronounce a 
dogmatical opinion on the merits or demerits of the 
scheme. We shall best discharge the duty we owe to 
our readers and to ourselves by reserving all expressions 
of opinion on matters at present in doubt until they have 
been advanced a step towards solution by further experi- 
ment. Meanwhile we can assure those who take an 
interest in naval architecture and marine engineering, 
that the cigar ship scheme constitutes one of the most 
remarkable experiments on record, and that it has reached 
such a point that it deserves more attention than it has 
hitherto received in this country. Although the scheme 
has been before the world for some seven years—steam 
heing first applied to the propeller of the first. yacht on the 
7th of January, 1859—it is certain that very little is accu- 
rately known either as to what Messrs. Winans want to 
do or how they propose to do it. As far as we are aware 
the first cigar steamer was a thing sui generis, and abso- 
lutely novel in principle if not in construction. Naturally 
cnough she constituted a splendid subject for dissertation 
and discussion, of which ple were not slow to avail 
themselves. On the one Fran the thing was praised to 
the skies, on the other abused to the lowest depths, the 
greater part of the work both of praising and abusing being 
performed by gentlemen who, to speak plainly, di 
not know what they wrote about, attributed things to 
Messrs. Winans which had no existence whatever 
save in their own imaginations, and made statements 
regarding the rformance of the ships, nearly as 
exact as the little fancy sketches which were too often 
accepted by an inquisitive public as a “correct likeness” of 
the cigar ship. e shall not exactly attempt to right all 
these wrongs ; but knowing as we do that notwithstanding 
page upon page has been written about them, none of the 
cigar ships yet built have ever been described with suffi- 
cient accuracy and at sufficient length to impart a just 
idea of their actual construction, we propose to correct a 
few erroneous notions, by explaining — what are the 
very simple objects had in view by Messrs. Winans, and by 
describing at greater length than has ever yet been done 
the last and most perfect specimen of the cigar steamer as 
she now lies in the West India Dock. 

Messrs. Winans have for their object the construction 
of a ship which shall combine the qualities of speed, safety, 
economy, and comfort in a pre-eminent d and they 
propose to secure these age gow by forming a shipas a 
circular spindle capable of being made water-tight all 
over, and therefore of behaving in a heavy sea much 
as a corked bottle behaves, while her great length as 
compared with her immersed midship section, and the 
reduced surface which she offers as compared with her 
capacity, are expected to secure speed. ithout entering 
deeply into abstruse questions of fluid resistance, we may 
point out that the principal force to be overcome by 
ihe engines of a steamer is due to the friction of the water 
on the immersed surface of the hull. But in the case of 
vessels built on the ordinary sharp lines, it will be found 
that this surface bears a very indefinite relation to their 
powers of flotation. Thus sharp bows, far from support- 
ing themselves by their own gow throw a eonsider- 
able load on those sections of the hull nearer the stern, 
and the surface presented by such bows is out of all al 
portion to the capacity of that part of the hull which they 
constitute. A keel and the immense surface of dead wood 
under the stern, also present a |} area of resistance, 
and thus it is claimed for the circular spindle, without 
keel, dead wood, or bows, that for a given capacity it pre- 
sents less surface than any other form ever ado in 
practical shipbuilding ; and this statement is helped out by 
the well-known fact that the area of a circle is ter 
than that of any other figure which can be um- 
seribed by a line of a given length. It is also expected 
that certain advantages can be gained from the. use of 
propellers of a greater diameter than is admissible under 
normal arrangements. The consideration of this latter 
proposition may be postponed for the present. Thus far 
for speed. Messrs. Winans propose to secure safety by 
coustructing their ship of the best possible form to resist 
and baffle the action of the waves, and by carrying out the 
water-tight compartment system to its utmost allowable 
li:nit. As the spindle presents no flat places to the impact 
of the waves, their impulse is always resisted by an arch 
wiich tends to break their force by deflecting and dividing 
their mass, and as the ship has strictly s) ing no waist, 
and in hard weather when everything is battened down, no 
deck openings, seas may break over her without in any way 
endangering her safety as they would that of an ordi- 
nary ship with a flat deck and large hatches near the 
water. In point of fact, when in hard-weather trim the 
cigar ship might be submerged several feet below the 





water for a quarter of an hour without serious inconveni- 
ence to those on board. We must however correct the 
mistaken impression which is generally entertained, that 
the ship is intended to pierce the waves instead of ridi 
over them ; nothing can be further from the thoughts ‘of 
her builders. That she will pierce a wave now and then is 
a species of accidental concomitant of her shape, but it is 
not intended that she should do so, and it is hoped that she 
will ride over waves instead of passing through them. On 
encountering a wave of more than ordi height her 
bow will enter it no doubt, but as the bow proceeds 
its powers of flotation are called into play, and hence the 
moment its displacement exceeds its | it will rise, the 
water tumbling off to either side much as the earth falls 
away from the plough-share. It is possible that the idea 
that the ship is specially intended to pierce the waves, and in 
fact spend much of her time under water, has done more to 
draw down unmerited ridicule on the scheme than any other 
point connected with it. The upper portion of the hull is 
only intended to act the part of the hurricane deck which 
all sharp and fast steamers—such as the Holyhead mail- 
boats—must carryasa necessity, And it is just asreasonable 
to suppose that the Leinster or Ulster are specially i 
to drive through the waves as that the cigar ship is. to 
comfort, it is known that one of the most serious discom- 
forts to which a crew can be exposed is caused by the in- 
trusion of water below. Now so long as the cigar shi 
remains whole, water cannot find its way below when it is 
necessary to keep it out, any more than it can get inside a 
duck or a gull. But it is obvious that this advantage 
cannot be secured unless extraordinary pains are taken to 
rovide ventilation. We shall see presently what steps 
essrs, Winans have taken to secure this point. It thus 
becomes evident that the ship is designed to behave in a 
sea much as does a Mother s chicken, or to use our 
first simile, a corked bottle, and it is well known that both 
set the waves and the wind at defiance by yielding to them. 
Even an Atlantic gale is gentle as a zephyr so long as 
nothing opposes its fury ; and its powers of mischief are 
reduced just in the same ratio as the —. 

We have stated that the present is the fourth ship built 
by Messrs. Winans on the “cigar” principle. The first, 
launched at Baltimore in the latter part of 1858, was 
235ft. long; the maximum diameter of the hull being .16ft. 
This vessel resembled two sugar-loaves placed base to base, 
and connected by a peculiar arrangement. The hull practi- 
cally consisted of two portions, identical in every ou 
The bulkheads which answered to the flat bases of the 
sugar-loaves being placed within a few feet of each other, 
left a space between, within which rotated a propeller 
25ft. 4in. in diameter. In order to connect the two 
sections of the hull, a sleeve was employed strrounding 
the propeller, 25ft. 6in. in diameter inside, and 10ft, or 
12ft. long. is sleeve was affixed to the fore and aft 
sections of the hull by strong gusset-shaped stuys of plate 
iron, disposed in the plane of the axis of the ship. The 
propeller, projecting beyond the hull, was this half sub- 
merged, aid rémained absolutely unaffected whether the 
ship pitched or rolled. Its submersion was always the 
same, and the engines never manifested the slightest ten- 
dency to race in the heaviest sea. With this vessel many 
experiments were conducted. It is said that she 
attained a speed of 17} miles per hour with extra- 
ordinary economy of power, and upon the whole her 
builders considered that the results obtained demonstrated 
the success of the principle with which their names are 
now identified. ‘But she was very far indeed from that 

rfection which her builders hope to reach ultimately. 
Rhe therefore underwent numerous alterations, but 
the d defect was too radical in its character to 
permit. of mitigation. The frictional resistance of the 
submerged portions of the sleeve was enormous, and the 
entire arrangement was deficient in that strength which 
was required to render the ship pre-eminently seaworthy. 
After a time it was decided to begin de novo, and a cigar 
ship or rather boat, 70ft. long and 9ft. diameter, was 
launched some months since at St. Petersburg, Russia. 
This boat was fitted with a single small ller beneath 
her bottom, and therefore wholly submerged. The vessel 
was roughly got up for experimental purpoes, the 
propeller being driven by an old portable engine, 
yet we understand that she ran off 9 knots per hour— 
a remarkable result if we consider the conditions 
under which it was obtained. The position of the pro- 
peller in this case was nearly as unsatisfactory as it 
could well be, since it added enormously to the boat’s 
draught, and was constantly exposed to in shal- 
low water. A third boat was then built at Havre, by 
MM. Nilus and Son, and launched about a month since. 
This boat very much resembles that built at St. Peters- 
burg, being approximately of the same general dimensions 
—72ft. by ot, and 33°4 tons burthen, but she is fitted 
with arrangemefits for trying the ordinary propeller 
wholly submerged, or a semi-submerged propeller, or four 
submerged propellers arranged on what we may term the 
quarters of the vessel. She has a double-cylinder high- 
pressure engine, driving, by the aid of gearing, a number 
of distinct shafts as. through tubes and stuffing- 
boxes projecting from the hull, and to any one or 
of these shafts, srepie may be affixed and driven 
together or separately by the gearing, at pleasure. The 
boiler is of liar construction, resembling those which 
have been adopted in Messrs, Winans’ last yacht, to which 
we have now fairly come. 

This vessel was commenced nearly two years since b 
Mr. Hepworth of the Isle of After she had oan 
some yar however, Messrs. Winans deemed it best to 
complete her themselves, and for that purpose they made 
the necessary arrangements with Mr. Hepworth for the 
use of his yard and plant, Nothing can so effectually dispel 
preconceived notions regarding Messrs. Winans’ theory as 
the actual inspection of this vessel. Every facility for this 
raaee has been courteously placed at our disposal by her 

uilders, and we have been through her, as she lay on the 
stocks, from end to end We have examined her from ti 
stuffing-boxes at either end—only to be reached by criwling 


snake-like through small ports in the water-tigh: bulk- | maple mouldings. 
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heads, along the little gangway which covers her shaft—to 
ae Proarag sores te - —, and “oy rooms. Our 
ers possibly imagine a p, crank, dangerous, un- 
sightly, craft ; on board which nothing but a keen love of 
science would induce a man to risk his life. We may just 
whisper the confession that the opinions we held were 
something very like this. Yet would we have all men 
banish such ideas at once and for ever. The Winans 
— is as strong, perhaps, as it is possible to make a vessel; 
fore we have done, our readers will have an opportuni 
of {edging of the merits of the precautions taken to avoi 
risk of foundering; and her saloons and state rooms 
exceed in comfort those of any ship of her displacement— 
500 tons—whose decks we have ever trod. A fact due no 
doubt in some d to their height. Thus the clear 
head-way in the main saloon is 10ft., and this advantage is 
also extended to the state rooms, where every inch of 
has been economised so skilfully that more of it woul be 
— superfluous. 

e hull is 256ft. long from point to point, and 16ft. in 
diameter. Her launching draught with engines, boilers, 
&e., on board will be 8ft., while her stores and ten days’ 
coal—175 tons—will take her down about 30in. deeper. 
In form she is a circular spindle, tapering each way from 
the centre. No portion of the hull is a true cylinder, and 
the form actually given to it has been only adopted by the 
builders of the yacht after a long course of experiments 
by trial and error had demonstrated that it gave a 
minimum of resistance. The lower portion of the hull is 
composed of {in. plates of the very iron ever used in 
ship — a half of ;4;in. steel plates from John 
Brown and Co. e is perfectly flush outside, being 
double and treble rivetted throughout. The joint straps 
are all of great breadth, chain rivetted where any longi- 
tudinal strains have to be resisted. In this respect t 
workmanship is simply faultless, The hull cr is 224ft, 
long, and 4ft. diameter at the extreme ends, which consist 
of cast iron discs of great strength, with heavy return 
flanges. These flanges are placed within the open ends of 
the wrought iron tube and carefully rivetted in with three 
rows of rivets, the plates being then caulked down on the 
cast iron outside. In the centre of each disc is formed a 
stuffing-box of somewhat peculiar construction, through 
which the screw shaft of Krupp’s steel; in this 
place 15in. in diameter. The — of the shaft 
and propeller is supported by ri of lignum vite, 
sartenle within the stuffing-box. "“Tinmedialety outside 
the cast iron terminals of the hull come the screw bosses of 
the same diameter at the inner face, but following the 
yroper circular curve in the direction of their length. 

e forward faces of. these bosses cones of plate iron, 
making with the boss a length of 16ft. and rotating with 
the screw. These cones conform in outline to the curve of 
the rest of the ship even down to the little steel spikes 
which render the ship literally as sharp as a needle, and by 
their buoyancy they do something to reduce the weight to 
be supported by the stuffing-boxes. We shall postpone the 
consideration of the propellers for the present. e have 
thus each end of the,ship terminated by a blunt surface, 4ft. 
in diameter—the transverse section of the spindle or hull— 
and revolving in close proximity with these, the screw 
bosses, each 4ft. in diameter and a couple of feet long, to 
which are attached the two portions which we may sup- 
pose to have been removed to get a section 4ft. in diameter, 
these portions revolving with the screw. It will be seen 
that this arrangement is after all merely a modification of 
that adopted in the first ship. In her, Tet us su that 
the after end only, contained the machinery, &c., while—the 
sleeve being su —the forward section was attachéd 
to, and revolved with, the screw boss. We should then have 
an arrangement differing in nothing from that actually 
adopted in the present yacht, but in the relative proportions 
of the revolving and stationary sections of the hull; and we 
have no reason to doubt that this arrangement is the best 
which could possibly be adopted under the given condi- 
tions. 

The hull is strengthened and stiffened, first. by thirteen 
transverse bulkheads of stout steel plates ; secondly, by 
the decks, also of steel, one before and the other abaft the 
engine-room, giving, in all, including the bunkers, twenty- 
one water-tight compartments; thirdly, by the engine- 
frames, which tie her together vertically, floor and upper 
deck; and lastly, by rings of angle and bulb iron 

sed at frequent intervals. Before going further, it may 
well to give a general idea of the arrangement of these 
bulkheads and decks. The first compartment forward con- 
tains the rudder-head and its gear, to which we shall come 
presently, and the screw shaft. As the hull is little over 
4ft. diameter here, there is of course no deck. The second 
compartment is also without a deck, but — more 
roomy, the screw shaft is here boxed up, and the sur- 
reunain space is employed for the stowage of stores of 
various Linde The fourth compartment forward is pro- 
vided with a deck put in about 20in. below the centre of 
the ship, and fitted up with sleeping berths for fourteen 
men and bo It is set apart for the firemen and coal 
trimmers. Next to this comes a fore saloon or smoking- 
room about 15ft. long and 11ft. wide ; next to this, sta’ 
rooms for captain and officers. Then the boiler room 
divided from the engine-room by a bulkhead. Still 
travelli aft we come next to the main jsaloon, a 
beautiful apartment some 25ft. by 15ft. Next to this 
are state rooms. Then a cabin for the crew, with berths 
for eight or ten, part of the room being taken up 
the anchor windlass. In other this compartment 
answers to that provided forward for the stokers. Behind 
this again is a compartment without a deck for stores, and 
aft of that again the last compartment containing a second 
rudder-head—for the ship has two—the screw-shaft and 
stuffing-box. All these com ents are provided with 
heavy metallic doors shutting on india-rubber. The door- 
ways in the first two bulkheads forward and aft are only 
large enough to suffer a man to creep through, but the others, 
at the feet of the companions are nearly 6ft. high, with 
semi-circular heads, These doors are of steel plates set in 





a heavy brass — so painted as to resemble bird’s-eye 
e brass rings are fitted with pointed 
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set screws acting like ordinary shot-bolts, which when the 
door is closed behind suitable plates on the bulk- 
heads, and by the wedge-like action of their points draw 
the doors home, water-tight, against india-rubber ap 
provided for the purpose. The decks are tied down to the 
floor of the ship fe stout stays to prevent them from being 
blown up by the confined air should the ship spring a 
large leak Lien, As there is no direct communication with 
the compartments beneath what, we suppose, we must 
term the main deck, they can only be reached from 
the upper deck. They are solely devoted to the stowage 
of coal. It will thus be understood that each inhabited 
compartment is provided with a deck that may be termed 
the main deck, Ganst which coal is carried. Although 
this arrangement is exceedingly conducive to safety, it is 
thus far inconvenient that after the boiler-room bunkers 
are exhausted,'all the coal must be conveyed some little dis- 
tance along the upper deck to the boiler-room bunkers, after 
having been hoisted in buckets through tubes or shoots by 
light whips rigged on the masts. 

It is now time to turn our attention to the upper deck. 
This is a platform 10ft. Gin. wide amidships and 130ft. 
long, constructed over the central portion of the length of 
the hull. It consists of two walls of plate iron rising from 
and rivetted to, but forming no integral portion of the 
hull. These are of such a height, that the deck just rests 
on their upper edges and the highest point of the circular 
upper porticn of the hull ; spandrils being left at either side, 
between the walls, the deck, and the skin, containing 
ventilating trunks about which we shall have something 
more to say. This deck tapers off to each end, and is 
surrounded by vertical bulwarks about 2ft. 6in. high, and 
a wire running line supported by polished brass standards, 
At the forward end these bulwarks terminate in a species of 
bow, like that of an ordinary steamer, carrying a beautifully 
carved and gilded American eagle as a figurehead; at 
the after end in a simple shield. Standing in, or rather on 
these bows, the black hull, stretching away nearly 65ft. 
in advance appeared very remarkable, even as the vessel 
lay on the stocks, and will no doubt appear still more so 
when rising and falling on the waves, now lifting its 
length clear above the swell, and anon partially burying 
itself in the foaming wake of the leading propeller like a 
porpoise reluctant to leave the surface. It has been said 
that the yacht would lie like a log, as a toy for the sport of 
the waves, should any casualty occur to her machinery. 
The statement has no foundation in fact; amidships are 
two short though graceful funnels, and forward and aft on 
the upper deck are two telescopic masts, capable of 
spreading a very considerable expanse of canv uite as 
much indeed in proportion as is usually carried by paddle- 
wheel steamers. The lower portions of these masts are 
made of boiler-plate, terminated above by cast-iron cup- 
shaped capitals, thus far resembling small subsidiary funnels, 
for which indeed we believe they have more than once 
been mistaken. Each cup serves to conceal two small cast- 
iron rollers over which run a pair of light but strong 
chains. The ends of these are attached to the heel of a 
stout wroughtiron hollow spar—the top-mast in fact. When 
struck, this spar descends within the lower mast, taking the 
chains down withit. In order to raise the top-mast it is only 
necessary to haulon thechains. Theserunningovertherollers 
elevate the mast to the proper height, and being properly 
secured form shrouds for the lower mast. The arrange- 
ment is simple and elegant. All the canvas carried will be 
“fore and aft.” The deck is provided at either end with a 
cook house and steward’s pantry, from which companions 
descend into the compartments set aside as cabins for the 
crew and stokers, the companions to the fore and aft 
saloons also open on this deck of course, and are provided 
with somewhat unusual expedients for keeping out water. 
So far we have placed before our readers something more 
than a general description of the construction and arrange- 
ments of the hull of this remarkable yacht. The con- 
sideration of her machinery, fittings, &c., we must reserve 
for another paper. 
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THE paper read was “On the Principles to be observed in the 
Designing and Arrangement of Terminaland other Railway Stations, 
Repairing Shops, Engine Sheds, &c., with reference to the Traffic 
and the Rolling Stock,” by Mr. W. Humber, Assoc. Inst. C.E. 

In this paper the author proposed to supply what he con- 
ceived to be a want in the records of the institution, the details of 
the arrangements of some of the principal metropolitan and 
other railway stations, particularly of a class which might be 
called ‘‘ terminal-intermediate,” as being a combination of both 
kinds, such as that at New-street, Birmingham, as well as of goods 
yards, wharves and depots, and locomotive and carriage sheds, 
manufactories and workshops, which, it was to be regretted, had 
not been dwelt upon in the comprehensive communication ‘‘ On 
the Arrangement and Distribution of Railway Stations,” by Mr. 
R. J. Hood (M. Inst. C.E.), read at the institution in the session 
1857-8, and published in the ‘* Minutes of Proceedings of the Inst. 
of C.E.,” vol. xvii., pp. 449—481. For this purpose the plans of 
the following existing stations, &c., were illustrated and described, 
as they were believed to embody the leading principles and re- 
quirements involved in the construction of such works :—The 
Victoria station, Pimlico, for the London, Chatham, and Dover, 
and the Great Western Railways, as well as that for the London, 
Brighton, and South Coast, and the Crystal Palace lines; the 
Euston, Birmingham, and Stafford stations of the London and 
North-Western Railway ; the Newton Junction station on the 
South Devon Railway ; the goods station at King’s Cross belong- 
ing to the Great Northern Railway ; the workshops at Battersea, 
connected with the Londog, Chatham, and Dover Railway ; and 
the railway carriage and wagon factory of Messrs. Brown, 
Marshall, and Co., at Birmingham. 

The author considered, that at terminal, terminal-intermediate, 
and junction stations, the through and the local traffic should be 
kept distinct; that excursion traftic should not be allowed to inter- 
fere with the regular booking offices, either for through or local 
trains ; that the platforms for the through traffic at terminal and 
junction stations should be, at least, 30ft. wide, and for the local 
traffic, docks, with separate lines of rails, could, if desired, be taken 
out of the extreme ends of these platforms, as at King’s Cross; 
that the in and the out parcels offices should be at the ends of the 
platforms furthest from the passenger and carriage entrances, as 
at King’s Cross and at Paddington; that the position of the left 
luggage and cloak rooms at Paddington had been found to be con- 
venient; that all closets, &c., should be well ventilated, and be 





designed to perform the maximum of work with the minimum of 
water, closets bei to flush both on the opening and the 
closing of en at panne wt be pootea erable to slate for 
urinals ; and that lavatories should be at all terminal and 
junction stations, as at Perth, even if a small charge were made 
for their use, which was not, however, the case in the instance 


cited. 

He thought that the carriage running and iring sheds should 
be adjacent to terminal, terminal-intermediate, and junction 
stations, to avoid ‘‘ dead” mileage, and that the best situation was 
possibly between the mger and the goods stations. A sidin, 
under cover should also be provided for engines in steam, wi' 
facilities. for coking and watering. The goods yard and sheds 
might be either attached to a form part of the passenger station, 
though distinct from it, or a preferable plan was to place it ata 
distance, inclosed within its own wall. Its a vo regard 
to the main line, should be such, that trains might be run direct 
into and out of the sheds, &c., without the trucks having to be 
uncoupled. There ought to be separate arrival and departure 
platforms, provided with appliances for the rapid loading, unload- 
ing, and sorting of goods. It was desirable that mineral and 
goods traffic should be kept distinct, that in sidings should be 
provided for both, the arrangements being in cases made with 
a view to avoid, as far as possible, the necessity of, shunting with 
engines. At junction and terminal-intermediate stations there 
should be two through lines in the centre, over which goods and 
mineral traffic might be worked ; and all such stations should be on 
a level, with short d ding gradients at each end, to assist 
in stopping and starting the trains. At small terminal stations it 
was convenient to have the goods shed close to the passenger 
station, and parallel to the line, that the trucks might be shunted 
into it. 

The engine and running sheds should be devised to facilitate the 
ready admission and exit of engines, as well as for overhauling, 
cleansing, and the execution of repairs. - The sheds should be lofty, 
well-ventilated, have plenty of light, and space for the passage of 
men between the walls and the engines. The engine pits should 
be paved and well drained, and there ought to be similar pits out- 
side the sheds for rough and dirty work. A plentiful supply of 
w. er, with a good pressure, and accessible by means of hy ts, 
&<., was necessary for cleansing and washing out the engine boilers 
w en over the pits in the sheds. Lifting shears and overhead 
t: versers were deemed to be superior to jacks, and the waste heat 
f om the coke furnaces was useful for drying the sand to fill the 
b xes of the locomotives, as well as for heating the sheds during 
the winter months. The coke platforms and the water cranes 
should be at the sides of the lines into or out of the sheds, so as to 
be accessible without shunting. 

Three classes of establishments were needed on all important 
lines—first, that for the eonstruction and renewal of. locomotive 
and carriage stock; second, the running shops, where light repairs 
might be executed; and third, engine and carriage sheds for re- 
ceiving the stock when notinuse. The principal workshops should 
be situated where labour and materials could be most cheaply and 
easily obtained; and ‘they should be so arranged as to avoid un- 
necessary handling and shifting of materials, the aim being to let 
the raw material enter at one end, pass through its various stages, 
from one machine to another, until it came out in a finished state 
at the other end. 

At the Victoria station, Pimlico, two principles were illustrated, 
the booking offices being parallel with the London, Chatham, and 
Dover, and at right angles to the Brighton line. The former plan 
was useful for trains of great length, at distant intervals, though it 
became a question whether the arrival platforms did not then 
exceed in length the longest trains. A long departure platform 
admitted of a second train standing behind one about to start, but 
without care this was liable to lead to confusion. Where the 
traffic was of a mixed character, with trains in quick succession, 
the end booking offices seemed to be the best, provided that there 
was sufficient width of frontage to allow of the several booking 
offices being distinct and opposite to their respective platforms. 
At the Euston station the Pookitig offices were situated on each 
side of the large central hall, from which access was gained to two 
departure siotiomne, one on either side. As the trains were started 
indiscriminately from both, it was submitted that this plan must 
lead to confusion. The great length of the platforms was a good 
feature, but the lowness of the roof was objectionable, and the fre- 
quent supporting columns necessitated many turntables. The 
London Bridge station of the South-Eastern was cited as an illus- 
tration of the way an immense traffic had been worked in an 
inconvenient position, and a restricted space, by combining to a 
certain extent the three systems of having booking offices on the 
departure side at the ends of the platforms, and in a fork between 
the lines, which alone it was believed had rendered it possible to 
accommodate the numerous trains for the main line, the North 
Kent, the Mid Kent, and the Greenwich traffic. 

The New-street station at Birmingham was an intermediate one 
for the London and North-Western and the Midland railways, and 
a terminal one for the Stour Valley. There were two main lines 
through the centre of the station, and the platforms were 
approached by sidings, so that the through traffic need not be in- 
terrupted. The station was situated in a cutting between two 
tunnels, and was so close to one, that the points for parting the 
trains were within the mouth of the tunnel, leading frequently to 
delay. The roof was in one span, and a considerable height from 
the ground, securing ample ventilation. The Stafford station, 
recently erected, was terminal for the Trent Valley and Shropshire 
Union trains, and intermediate for the London and North- 
Western. Here also there were two main centre lines, the platforms 
being likewise approached by sidings, while there were docks at 
each corner of the station for local or terminal traffic. The goods 
station was only a short distance from that for passengers, and 
there were sorting sidings for the goods, but only on one side of the 
line. Newton Junction on the South Devon Railway was 
approached by a single line at one end, and was provided with 
three platforms, two for the main line traffic and one for the 
Torquay and Dartmouth branch. The carriage repairing shops, 
engine and running sheds, smithy, &c., and the goods warehouse, 
had all been proved to be conveniently arranged. 

The goods station of the Great Northern Railway at King’s 
Cross comprised goods warehouses, coal depots and wharves, 
potato stores, engine shed, repairing sheds, stores, stables, and all 
the necessary offices for conducting the large goods and mineral 
traffic of that line. The Midland Railway had also a goods ware- 
house, and a circular running shed at. one side of the station. 
The Great Northern goods shed was nearly in the centre of the 
yard, and there were fourteen lines of way running into it, with 
a platform on each side for the reception and dispatch of goods, 
space being reserved outside these, but. still within the building, 
for the vans engaged in collecting and distributing the goods, 
The outer lines next the platforms were used, one on the east side, 
for unloading the trucks with the inward goods, and the other on 
the west side, for the loading of the outward goods. The inner 
lines nearest to these were used for the arrival goods trains, and 
for empty trucks and making up trains for departure. After the 
trucks were unloaded they were taken by means of a turntable 
and through cross roads to the departure side, whence they were 
removed as required, were loaded and dispatched. There were 
great facilities for the rapid dispatch of goods, both inwards and 
outwards. The goods were entirely under shelter, could be 
unloaded, loaded, and dispatched without the use of a locomotive 
in shunting, except at certain seasons when the traffic was very 
heavy. Hydraulic power was employed for working the cranes, 
and at all large stations it was found to be economical in every 
respect. The stables were under the platforms, by which a great 
saving of space was effected. The granary was at the south end 
of the g shed, and was approached by two lines through the 
centre of that shed, two other lines, one on each side of the 
former, being reserved for full trucks. After being unloaded the 
empty trucks were removed by two lines, one on each outer side 








i Adjoining these were 
numerous private wharves for bricks, &c. On the north were 
ine, iring, and carriage sheds. These were laid out 
on the radiating or fan-shaped There were eleven lines 
in the centre at the extremity of the fan, in the repairing shed, 
with shops in the rear, seven lines on the south in the locomotive 
ages shed, and seven on the north in the carriage shops. 
e running shed was pent in the centre of the fan, in front of 
the repairing shed, with which it communicated by means of a 
through line, connected with the repairing shed by means of a 
traverser. : ‘ 

The locomotive workshops of the London, Chatham, and Dover 
Railway, at Stewart’s-lane, were conveniently arranged with a 
view to the saving of labour, but were not so extensive as those 
at Crewe, Wolverton, or Doncaster. A single line of rails con- 
nected the works at the entrance with the main line, by means of 
points and crossings. Two el lines of way, running east 
and west, were connected with the several buildings by turntables. 
Roads for spare trucks, &c., connected with the main line, were 
provided with a separate entrance. Adjoining were the repairing 
shops and a semi-circular running shed, struck with a ius of 
150tt. Only the outside 50ft. were covered, and in this building 
there were twenty-one stalls for engines and tenders. The turn- 
table was not covered, nor the forty roads radiating from it, each 
of which was sufficient for an engine with its tender. It was 
connected with the main line by three separate lines. The 
disadvantage of this arrangement was, that should the turntable 
get out of order, all the engines then in the shed would be penned 
up until the defect wasremedied. At the back of the running shed 
was a repairing shop, with smithy, engine, and boiler house, &c. 

The new shops of the London and South-Western at Nine 
Elms, and the engine sheds of the Metropolitan at Bishop’s-road, 
were supplied with traversers worked by steam power, by which a 
saving of space was effected. The employment of duplicate 
traversers, one for each end, to prevent delay in the event of an 
accident, would probably be ultimately adopted. Detailed parti- 
culars were given of the Britannia Carriage Works at Birming- 
ham, belonging to Messrs. Brown, Marshall, and Co. ; and it was 
stated that they were conveniently situated in to railway 
and canal accommodation, and to facilitate the economical and 
rapid manufacture of railway carriages, wagons, Xc. 

The relative merits of the three kinds of engine and running 
sheds—the rectangular, the circular, and the radial or fan-shaped— 
were then considered. The latter system required great space, 
but by placing the running shed in the centre, in front of the 
repairing shed, the area was utilised. Another disadvantage was 
that all the engines must pass over one pair of points; but this 
was not so objectionable as the single turntable in the centre of 
the shed. To guard against delays from accidents a few engines 
in steam should always be kept at the terminus. The accommo- 
dation afforded by the rec’ ilding in the centre of the 
fan was equal to that provided by the circular, while the area 
covered by the latter was nearly one-third more. The rectangular 
required a greater amount of permanent way, but the buildi 
was less —_. The only advantage the semicircular 
over the circ shed was that a portion of the radius only was 
covered, while a greater length of extra road was required 
between the turntable and the shed. 





Nava. ENGINEERS.—The following appointments have been 
made by the Admiralty :—Engineer, Peter Baldwin to the Prince 
Albert. First-class assistant engineer, James Knight to the 
Topaz; William James Hancock, A, Kedwarn, Thomas James 
Richards, aud William Henry Keats, to the Prince Albert; Angus 
Leitch to the Doris. Acting second-class assistant-engineer, 
Thomas William Curtis to the Doris. 

PRESERVED CoaL ComPpaNny.—(From our Correspondent ).—The 
ninth ordinary general meeting of the Crown Preserved Coal 
Company (Limited), was held at their office in Liverpool, on the 
15th inst., Charles Holland, Esq., in the chair, when the directors’ 
report and the balance sheets, duly audited, were presented and 
adopted. After making the usual deductions for depreciation, 
and writing off the ce of "rpanengone charges, a dividend 
was declared at the rate of eight per cent. per annum. The 
manufacture of this fuel has been gradually increased each half 
year by the company, and it appeared that the demand for it is 
such as to necessitate another extension in the productive power 
of the works. The name “preserved” coal is aptly given to this 
fuel, as it retains its calorific qualities for an indefinite period in 
all climates, particularly in the tropics, where it is well-known 
that the best ordinary coal suffers greatly in its heating power 
and otherwise deteriorates as com with its quality when 
‘*fresh wrought.” This fuel has n used after exposure for 
several years to frost, rain, snow, and solar heat, and proved fully 
equal to the best fresh-wrought coal. It is manufactured from 
the very best seams of coal on the Government list, and so treated 
that it is rendered impervious to water; spontaneous combustion 
is also im) ible, and decay is arrested. It is so dense that one 
ton occupies only thirty cubic feet, so that 130 tons of this fuel 
can be stowed in the space required for 100 tons of coal. 


THE MACHINERY OF THE CHATTANOOGA.—The United States 
steam frigate Chattanooga, the hull of which was built by Messis, 
Cramp and Sons, and the machinery by Messrs. Merrick and Sons, 
is about to make a trial trip, preparatory to which the machinery 
has been in motion for the past two days, and will be for a day or 
two longer. The unusually large size of the engines makes them 
of no little interest to all impressed with the importance of speed 
in steam navigati In the inery of the Chattanooga, speed 
was the first and most important consideration. Her engines are 
two, and are direct-acting, with cylinders 84in. diameter and 42in. 
stroke, intended to drive a composition propeller 18ft. in diameter, 
with 29ft. pitch, the weight being 14 tons. The boilers are eight 
in number (horizontal tubular), placed four on each side of the 
ship, the fire-room being 100ft. long and about 7ft. wide. The 
boilers and engines occupy in length about 130ft. of the frigate, 
and are protected by coal-bunkers on each side. It is estimated 
that in ordinary sailing the furnaces will consume 75 tons of coal 
every twenty-four hours ; but if the vessel is required to be forced 
to her utimost —_ that 130 tons will be required. She has 
storage capacity for 900 tons. Yesterday, the furnace under six 
of the boilers were in full blast, the other two not being in use, 
With the steam made there was an average of thirty strokes per 
minute, steam pressure 25lb.. It was not intended to work the 
machinery to its full capacity, but merely to ascertain if everything 
is in working order. There was not any perceptible motion of the 
vessel, the engines moving with the utmost precision and smooth- 
ness. The machinery was constructed under the superintendence 
of Chief-Engineer George S. Bright : the hull under that of Com- 
modore Turner and H. Griffith, carpenter, United States Navy. 
Mr. Bright is to be chief-engineer of the Chattanooga ; his aids, A. 
H. Able and G. W. Milville, first assistants ; Joseph Walters, D. 
M. Fuloner, second assistants; and F. C. Burchard, third as- 
sistant. The engines are now being worked under the superinten- 
dence of Mr. Byron Danby. A comparison between the engines of 
the Chater o08 the New Ironsides shows a very marked 
difference. ile those of the first-named have a cylinder of 
84in. diameter and 42in. stroke, those of the latter have cylinders 
of but 50in. diameter and 30in. stroke. The New Ironsides has but 
four tubular boilers, while the Chattanooga, as has been stated, 
has eight. It is expected that the new frigate will be able, under 
a full head of steam, to attain a speed of thirteen nautical knots 
per hour.—Philadelphia Ledger, Feb. 3, 
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THE BRITISH ASSOCIATION OBSERVATORY AT 


Kew Osservatory is so. called because it is much nearer 
Richmond than it is to Kew, on the same principle that Primrose- 
hill is so named because no primroses within two miles of 
it. The observatory is a handsome building, on a slight eminence 

- in the centre of the old deer park, at Richmond. Originally it 
was the private observatory of George III., who spent much of 
his time within its walls, but in later days it was granted by our 
present Queen to the British Association for the Advancement of 
Science, who now use it for purposes connected with physical 
philosophy. Three obelisks at some little distance from the 
building are a wondrous source of speculation to the inhabitants 
of the neighbourhood as well as to visitors, being regarded by 
some as monuments over the remains of three favourite dogs of 
King George III., and by others as memorials of three hypo- 
thetical maidens, said to have com- 
mitted suicide from disappointed 
love. These obelisks are meridian 
marks for astronomical instruments. 
There is no road or even footpath 
near the observatory, consequently 
there can be no vibration of the 
instruments from the passage of 
vehicles in its neighbourhood ; the 
level and somewhat marshy park 
surrounds the building in all direc- 
tions, the view beyond being bounded 
by the spires and elms of Richmond, 
and the trees of the royal gardens 
at Kew. 

The observatory is controlled, or 
rather assisted, by a committee of 
the British Association, those chosen 
being men of eminence in science. 
The first superintendent, Mr. Francis 
Ronalds, F.R.S., was appointed in 
1842. Mr. Ronalds was in his time 
well known as an electrician, and 
was the first to propose an electric 
telegraph worked by the glass fric- 
tional machine, the current or 
charge acting upon pith balls. He 
carried out his idea by constructing 
a working model, and the cylinder 
machine used in this, the first 
electric telegraph, may yet be seen 
at Kew Observatory. He also 
showed that photography could be 
applied to obtain continuous mete- 
orological records. He was suc- 
ceeded in 1852 by Mr. John Welsh, 
who introduced the method of filling 
the standard barometer, also the 
plan of verifying thermometers and 
barometers issued from the obser- 
vatory ; he likewise devised the sye- 
tem of self-recording magnetographs, 
the instruments which, during a long 
course of years, have worked most 
successfully at Kew. In observa- 
tional science his name is connected 
with the first four scientific balloon 
ascents on behalf of the British 
Association, and subsequent ascents 
have only served to verify the cor- 
rectness of hisconclusions. Short} 
before his premature death in 1859 
he executed amost laborious magnetic 
survey of Scotland in an admirable manner. From 1859 to the 
present date Kew Observatory has been under the superinten- 
dence of Mr. Balfour Stewart, F.R.S., who has made considerable 
research into the laws of radiant heat. He discovered that the 
absorption of a particle of matter is proportionate to its radiation 
for every description of heat and light, and that radiation takes 
place in the interior of bodies as well as at their surface. Since 
he came to the observatory he has propounded a theory as to the 
relation existing between the aurora borealis and earth-currents 
—a theory which has the sanction of eminent scientific men. 
His writings are principally scattered up and down in the 
“ Philosophical Transactions” of the Royal Society, and, in con- 
nection with Mr. Warren De La Rue and Mr. Roewy, he has 
made researches on the nature of the sun, and connected the 
spots to some extent with planetary configurations. 

The barometers of the Board of Trade are tested at Kew by 
comparison with a standard, made with difficulty and expense 
after many failures. Several attempts were made in 1853 and 
1854 to prepare large barometer tubes fully an inch in diameter, 
by the usual method of boiling. Most of these broke shortly 
before or after they were mounted, and in those which were 
afterwards erected the adhesion of the mercury to the glass was 
so great that the top of the column was as often concave as 
convex. Although the mercury had been previously treated 
with dilute nitric and strong sulphuric acid, dirt accumulated in 
rings in the intericr of the barometer tubes in such a manner 
as to interfere with the observations. 

Mr. John Welsh, who was at that time superintendent of the 
observatory, suggested another mode of filling the tube, which 
was found to answer successfully, with a great tube I-lin. in 
internal diameter, and he communicated the method he em- 







ployed to the Royal Society. In the E 
above diagram A B is the barometer tube 
proper, the remaining tubing being tem- 
porarily added to assist in the filling 
operation. GH and A K D F are 
capillary tubes. The point F was at first 
sealed, and the whole of the tubing 
strongly heated, at the same time that the 
internal air was exhausted by an air 
pump at H. When the heated air had 
been extracted as mugh as possible the tube G H was 
sealed in the middle by the flame of a blowpipe, and the 
pressure of the residual air in the tube was by after cal- 
culation estimated at less than 0°05in. When the tube 
had cooled to the temperature of the surrounding air, the 
point F was placed under mercury which had been pre- 
viously boiled, and the extreme sealed end broken off. The 
mercury then rose in the tube by atmospheric pressure, till 
it more than half filled the bulb G, after which the point 








F was raised from the m , and sealed by the blowpipe 
flame. The large barometer tube was then erect, when 
the mercury separated at D, leaving D to F filled, or nearly so, 
and D toA empty. The tube was then sealed at K; the 
length beyond, K, D, E, F, broken off, and finally the other end 
was broken under mercury at C. Still in the earlier experiments 
rings of dirt made their ap) ce in the interior of the tube, 
and as Mr. Welsh was satisfied that they did not originate from 
the mercury, which had been wean nema at last was 
led to suspect the glass. After various failures in the attempt 
to get a clean interior surface, he found that the evil could be 
remedied by the simple device of cleaning the glass with whiting 
and spirits of wine. The tube 1-lin. in diameter, erected in 
1855, presents now only a very slight trace of dirt; the top of 
the mercury column preserves its convexity in all states of the 
barometer, and a few air specks only can detected, situated 
near the lower end of the tube. Since that date the specks have 
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shown no tendency to rise, and the mean height of the tube 
above the column is Qin. 

This standard barometer tube is supported over a cistern of 
mercury, by a strong brass frame fixed to a wall of solid ma- 
sonry, and the height of the column is measured by a catheto- 
meter, or measurer of vertical heights, fixed to the same wall. 
Another standard has since been constructed on a similar prin- 
ciple, and the readings of the two instruments agree together to 
the thousandth part of an inch. 

The barometers sent to Kew to be tested are liable to two 
sources of error: the error of scale, including capillary action, 
and the error of capacity. When a tube closed at one end is 
filled with pure mercury free from air bubbles, and the 
open end afterwards inverted in a vessel of mercury, a Torri- 
cellian vacuum is formed at the upper end of the tube, and 
the remaining column of mercury varies in height with the 
varying pressure of the atmosphere. When the pressure of the 
atmosphere is wholly taken away the mercury will stand at nearly 
the same level inside and outside the tube, and this level is 
known as the zero of the scale. The capillary action of the 
tube prevents the columns inside and outside taking exactly the 
same level, although the pressure on each is the same. As all 
scales of ordinary barometers are graduated by a dividing engine, 
they are not much liable to error should the zero point be accu- 
rately marked, and this is frequently not the case, the variation 
being known as the zero error of scale, and this error is neces- 
sarily constant whatever the height of the barometer. The 
capillary error, or the attraction of the mdes of the tube for the 
mercury, is aleo constant, so at Kew these two sources of error 
are computed together. To do this a Newman's barometer, cor- 
rected by the Kew standard, is suspended with the one under 
trial, and the mean difference of their indications under varying 
degrees of atmospheric pressure is obtained, and used as the 
single constant correction for both these sources of error. 

In the cistern of the barometer column the mercury should 
always stand at the same level, otherwise the change of level in 
the cistern must necessarily give a false indication inside the 
tube. Asarule, in marine barometers there are no means of 
mechanically adjusting the height of the mercury in the cistern. 
The amount of the capacity correction may be determined during 
the construction of the instrument, or it may be allowed for in 
graduating the scale. To ascertain the amount of the error the 
barometer under trial is compared with the standard under arti- 
ficial extremes of pressure, produced by an air pump, with a 
receiver of cast iron, having windows of strong plate glass. 
these means all the sources of error in barometers are tested wi 
facility. 

The marine barometers have a part of the bore of their tubes 
contracted, the object being to prevent the “ pumping” to which 
such instruments are liable on board ship, from the motion of the 
vessel. The proper amount of contraction is an important 
element as influencing the degree of sensitiveness of the instru- 
ment, and it was determined by the late Mr. Welsh in two 
voyages made for the purpose. A marine barometer may be con- 
sidered to be a good instrument when it falls from one inch and 
a half to half an inch, about its proper height, in four minutes. 

The next instrument of interest is a dividing engine for the 


purpose of uating standard thermometers, instraments 
Pah are wulslie from the observatory to men of science and 
i thermometer 


leading opti Before graduating a standard a 
small of the mercurial column, about fin. long, is detached 
from the main body of mercury by means of a mechanical con- 


trivance, and is made to traverse the tube from one end to the 
other, while its length is accurately measured by the dividing 
engine at every Of course where the bore is wide the 
length will be and where it is narrow the | will be 
great, and by this means the variations in the bore of the tube 
are registered. These variations being known, the freezing and 
boiling points are ascertainedin theusual manner. The tube isthen 
coated with wax, on which the divisions are afterwards scratched 
at the proper distances determined by the ae of calibration. 
The tube is lastly exposed to the fumes of hydrofluoric acid, by 
which the divisions are etched on the glass. 

In testing thermometers for the Government or private indi- 
viduals a good mercurial standard is placed with its unofficial 
brethren in a scientific-looking pail, designed by Mr. J. Welsh, 
the thermometers having been first placed in a box with melting 
ice to see if the freezing point is correctly marked, and are then 

ut in this vessel, and water at different temperatures, varying 
rom 42 deg. to 92 deg., is poured in. All this time one ob- 
server takes the readings another registers them, the work 
being performed so expeditiously that 120 thermometers may be 
compared in one day. The apparatus is, therefore, simple, 
practical, and successful. 

The magnetographs at Kew for recording the variations in 
direction and intensity of the force acting upon the mag- 
netic needle were made in 1857, the Government Grant 
Committee of the Royal Society having voted £150 for the 
purpose. Photographic self-recording instruments were first in- 
troduced by Mr. Francis Ronalds, and his arrangement was after- 
wards improved by Dr. Brooke in the ments which he 
devised for Greenwich Observatory. These, in their turn, were 
improved upon by Mr. Welsh, who, assisted Mr. Beckley, 
devised the instruments in operation at Kew. ese are placed 
in one of the lower rooms of the observatory, protected from 
damp by a vault which surrounds the inner wall, and subject to 
few changes of temperature, the daily variation — g within 
1 deg. Fah., and the annual range within 20 deg. ere are 
three magnetographs, which register respectively the declination, 
vertical, and horizontal faces. The declination magnetograph 
consists of a rectangular bar magnet, 5:4in. long, 08in. broad, 
and 0°lin. thick. It is suspended by a fibre of silk, and carries a 
small mirror, so that when the needle turns to the right or left 
of the magnetic meridian, a ray of light falling on the mirror 
moves backwards and forwards on the sheet of photographic 

per to which it is reflected. This sheet of photographic paper, 
tds fixed round a drum moved by clockwork, has a zig-zag line 
drawn upon it by the moving ray of light. A fixed mirror 
throws a point of light on the same paper, and draws a straight 
base line, with which to compare the crooked line drawn by the 
variations of the declination magnet. Thus, whenever the 

etic force pulls the needle to the right or left of the . 
— netic meridian, the astm © 
. recorded. The principle, though 

te not the ac arrangement of 

— the recording apparatus, is ex- 
a plained by the accompanying 
oe cut. Let A B be a ray of 
-" light reflected from the mirror 

= B, upon the photographic cylin- 
der CD. When the magnet 
to which the mirror B is at- 
tached is moved by any dis- 
turbing force, the ray of light must move between E and C 
on the revolving cylinder, and a zig-zag record be the 
result. The declination magnetograph X is free to move to all 
points of the compass, so its attached mirror registers all decli- 
nations from the meridianal line SN. The same power, how- 
ever, may pull the needle up or down, and to register this force 
another needle Y, of the same size as the last, is balanced by 
means of a steel knife-edge upon an agate plane. This magnet 
also has its mirror, throwing a spot of light up and down as it 
moves, the changes being recorded on a vertical revolving pho- 
tographic cylinder. Thus, if the magnetic force varies upwards 
or downwards, or to the east or west, one or the other of these 
two magnets must register the fact. But suppose a magnetic 
needle to point to the north, and the magnetism of the earth to 
increase in intensity in that direction, it will not move the 
needle, only pull it a little harder against its pivot. To register 
such variations as this, the horizontal force magnetograph Z is 
introduced, consisting of a needle as before, hanging by two 
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threads, which compel the 
needle to point east and west 
instead of in its natural direc- 
tion, Any variations of inten- 
sity in the direction of the 
magnetic meridian are neces- 6.--------- ----|-} ---—-~----- N 
sarily registered by the mo- » 

tion of this needle. The 

light used to make these re- 

cords is that of common gas, w 

issuing from a slit placed end- 

wise with respect to the lens, to which it consequently presents a 
stratum of flame three-quartersof an inch indepth. The lensthrows 
a bright spot of light upon the mirror ; the mirror reflects this as 
a line of light upon a hemispherical lens, which, in its turn, trans- 
forms it into the bright spot moving upon the photographic 
paper. The magnetographs at Kew have served as models for 
other sets of instruments sent to Coimbra, in Portugal, Java, 
Lisbon, St. Petersburg, America, Florence, and it is in con- 
templation to send similar sets to Stonyhurst College, the 
Mauritius, and to Australia; in fact a fine instrument intended 
for the Mauritius is now being tested at Kew. The zig-zag 
photographic records of the variation of the magnetism of the 
earth are sent from the observatory to General Sabine, the 
president of the Royal Society, who kindly superintends their 
reduction. 

Besides the continual record of the changes in the magnetism 
of the earth afforded by these instruments, monthly determi- 
nations of the absolute value of the dip, declination, and hori- 
zontal force, are made in a wooden house some little distance 
from the observatory, thus being entirely removed from the 
influence of iron. 

In addition to the self-recording instruments already men- 
tioned, there is also a barograph at work at Kew Observatory. 
The barograph records continuously the cl which take 
place in the Geveaneien It was devised by Mr. Francis Ronalds, 
and is so arranged as to give indications in duplicate, one set of 
which is sent to the meteorological office of the Board of Trade, 











while the other is retained in the observatory. The instrument 
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is very similar in principle to the magnetographs already de- 
scribed. A slit behind the tube admits the light, and as the 
mercury rises or falls, it shortens or lengthens the line of light, 
and varies the iraage on the photographic paper. 

(To be continued.) 








SOCIETY.OF ENGINEERS. 


February 5th, 1866. 
Mr. ZeRAH COLBURN in the Chair. 
ON THE FRICTION OF THE SLIDE VALVE AND ITS APPENDAGES. 
By Mr. THomas ADAMS. 
(Concluded from p. 114.) 


THE author would now take an example of the marine engine, 
and —— purpose he would select the engines of the Warrior, 
ironclad. 

Effective diameter of cylinder, 104}in.; stroke, 4ft.; revolutions, 
56 per minute; lap of valve, 5jin.; lead in full gear, lin.; travel, 
20in.; pressure in boiler, 27 1b. per square inch. 

Engines by other makers could have been selected from which a 
much larger percentage of friction would have been got; but theauthor 
selected the Warrior because her engines are acknowledged to be 
of the very best description made, both as regards the mechanical 
element of the design and the workmanship, and if the ordinary 
valve packing can be made and kept steam-tight, it will be done by 
the builders of these engines; and if we cannot find it there we may 
save ourselves the trouble of further search. 

The engraving below represents a diagram taken from the cylin- 
ders of the Warrior. 

The valve being cast iron on cast iron, and the pressure per 
square inch of surface being 121 lb., the co-efficient nearest to this 
is ‘260. 

The space passed through by the periphery of the eccentrics is 
equal to the circumference of a circle described by a radius equal to 
the distance between the centre of the shaft and the periphery of 
eccentric at its highest part. In other words, it is the circle 
generated by the highest point of the periphery of the eccentric 
in its path round the shaft. Many gentlemen will, doubtless, 
say that the diameter of the eccentric which gives the mean 
frictional periphery shou! be taken, and that will be the diameter 
of eccentric surface. Tis point the author will not dispute; 
the percentage of frictio: s, however, reduced by this standard; 
thus, for the North Lond »n engines, it gives 13°2 per cent. ; for the 
Great Northern, f0°4 per cent.; and for the Warrior, 10°8; and 
were the North London R ilway engines thrown into full gear the 
percentage of friction w uld be reduced to about 12 per cent., 
so that the percentage © friction by the link-motion arrange- 
ment varies from ‘a mrimum of 12 per cent. in full gear 
to 50 per cent. in the first notch from mid-gear. In judg- 
ing of the friction by reversing an engine with steam on, 
we do not overcome more than half the power represented by 
friction, because we can only move the valves, and, practically, not 
the eccentrics, because the small are through which the eccentric 
straps pass, reduced by the long leverage of the rods, is not worth 
accounting for, and as the eccentrics represent more than half the 
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frictional power, we are only overcoming half that power in re- 
versing. 

Table No. 3 (see page 113) is calculated as the others from 
this diagram, and the following is the result: 

OG Or 9.906 + 
79 X 50 X 42 = 165-000 — 39512 = (1261388 X 260 x 3°SSS x 56) 
33,000 
= 185°7 H.P. x 2 = 371°4 H.P. friction of valves; 
29 of 1k oat ne 
126°388 x “260 = 22361 X “15 x 154 X 56 = 146-715 BLP. x 2 
33,000 

= 293°630 H.P. = friction of eccentrics; and 371°4 + 293°630= 
665°030 H.P. to work the valves and eccentrics of the Warrior's 
engines. 








8,375°75 X 23°9 x 448 
33,000 





104°25? X *7,854= = 2,704 H.P. X 2 = 5,410 


H.P. of both cylinders. 
TAA «YT, 

5,410 — 665-030 = 4:744'970 

5,410 
12°5 per cent. of the power of the engines to work the valves and 
appendages of the Warrior. It will be seen that the valves require 
a greater amount of power to work them in this case than the 
eccentrics, the reason being that in the former case the proportion 
of travel of valve to diameter of eccentric is about 1 to 4; in this 
case it is about | to 2}, which quite accounts for the difference. 

It will be seen that no deduction is made for the packing in the 
back of the valve. The author of this paper wishes it to be dis- 
tinctly understood, and without any palliating circumstances, that 
there is no elastic vegetable packing in the back of the slide valve, 
which is steam tight in practice, no matter by what maker. 

If there be one manufacturing engineer who turns out better 
work than another, that engineer is John Penn. He is the builder 
of the Warrior’s engines, and the packing in the back of the valve 
is a fair representation of the usual mode, the only difference 
being that this is rectangular; others are generally eylindricel. It 
has the ring in the bottom, Tuck’s packing, india-rubber, or gasket 
above, and the ring proper above that wor against the door, 
with the usu«l ratchet, collar, and spring set screws for setting it 
up with, A small hole jin. diameter is drilled in the back of the 
valve into the exhaust cavity, for the purpose of bringing the 
vacuum through on to the back of the valve, but which is in 
reality continually blowing a column of steam into the condenser. 
in the case of the Warrior, this hole not being sufficient to carry 
the steam from the back, a cock, 2jin. in diameter, was fitted on 
to the door opposite the centre of valve, and communicated with 


= 87°5 per cent., and 100 —87°5 = 














the condenser. This cock, when open, relieved the valve, but 
so large was the amount of steam sent into the condenser by 
two 2jin. pipes that it immediately destroyed the vacuum. On 


shutting them the pressure accumulated on the back of the valve 
inside the packing-ring. The valve has, therefore, been considered 
ashaving all its normal pressure on it. The author believed that the 
firm of Ravenhill, Salkeld, and Co. lately applied a pair of 24-in. 
diameter cylinders to reverse the valves of a Turkish iron-clad, 
800-horse power, lately fitted out by them. With 25lb. of steam 
and 131b, of vacwum the two cylinders exert a force eijual to 
36,0001b. The two cylinders were, however, utterly helpless ; they 
were not able to move the valves with steam on, for which they 
were intended, in order to reverse the engines rapidly. Humphrys 
end Tennant, of Deptford, fitted up the engines ef the Mooltan, 











400-horse power, with a 10-in. hydraulic press for reversing, not- 
withstanding the valves had the one Be O00 Ike pia peal yt 
This press was equal to a force of 84,000 Ib., reversed the 
valves with steam on, but required twenty seconds of time from 


full ahead to full rm. 
This, then, is the evil of which the author complains. His next 
was to point out the remedy. 
uilibrium valves there are out of number by name, but none 
in practice. There is no word more potent with meaning than the 
word equilibrium. It admits of no intermediate solution in its con- 
struction; it means but one thing. It means the balance—it is the 
balance of forces, whether in a state of rest or of motion. It is 
Nature’s first and grandest law, and by it the order of matter in 
motion is maintained: To determine whether a plain ring in the 
back of the valve, and working against the door, will or will not be 
Tne taal f king hich 
ee ing is a section of a packing ring, which is 
ilies three-quarters of an inch thick; 
\ Stwo flat springs are put under 
it to keep it up to door; and 
the surface bearing against the 

JZ, door is three-quarters broad. 
Z/4_ Steam of low pressure is let on, 
ASN and all istight ; the pressure grad- 
ually rises, and at 261b. per square 
inch a blow commences; the higher the pressure now rises the 
greater the blow. The ring is now taken out, and a quarter of an 
inch all round the inside is cut out in the lathe a quarter inch 
deep, as shown at D. It is now put into its place again with the 
same springs under it, giving it the same force against the door, but 
pny 4 a half inch instead of three-quarters steam is let on, and at 
26 Ib. is tight, and at 30 Ib. also tight, but as the sure rises, 
and the gauge shows 40 lb. when a leak is Maeva, tee ressure 
rises, and the blow becomes stronger. The ring is again taken out, 
and another quarter of an inch recessed out of the inside, as shown 
at E, leaving only a quarter of an inch to against the door. 
With surfaces properly got up this is quite sufficient breadth to 
keep tight. With the same springs again under the ring, 60 lb., 
which was all the pressure at the author’s dis , would not pro- 
duce a blow, but he had every reason to believe one would take 
place in the neighbourhood of 78 lb. This was the experiment 
which determined the relative surfaces of both valve and ring, 
which showed, without the least shadow of a doubt, that the steam 
insinuates itself when the valve moves against pressure between 
the surfaces, and although having no existence as isolated mole- 
cules free to act on their own account, and to pass as a leak, but 
still existing by adhering upon the surfaces as a thin film; 
yet, while the temperature of the surfaces is maintained, that thin 
film possesses all the energy due to the surrounding steam. The 
truth of this theory had since been fully verified in practice. 

The next valve is one which moves easier with steam of any 
pressure on it than when steam is shut off. The engraving shows 
the valves as next applied on the North London and Great 
Eastern Railways. 

Fig. 1, is a section of a valve, laid in middle position over 
the ports, for M. Cowan, of the Great North of Scotland Railway, 
and proportioned so 
as to work easier with fic.2. 
steam ,of any pres- 
sure on it than when 
steam is shut off; to 
be steam-tight, and 
beyond the reach of 
a break-down from 
causes attending 
working, and to be 
cheap of construction, 
the valve being ar- eew7nt! 
ranged so that the i 
whole of the labour 
in getting up is done 
by machinery. The 
mode of construction 
being, plane the face 
and edges; if out of 
winding it requires no 
filing or scraping. 
Chuck it in the lathe 
and bore and turn it, :, 
that will do for the 
valve; the buckle 
being a hoop of iron. 
It is bored also in the : 
lathe, and the spindles Reo 
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thebuckle. Theringis s 
cut at joint, an eighth of an inch to the foot diameter being cut out; 
the joint is closed by chucking in lathe when it is bored and 
turned to fit its place in valve; that will do for the ring. 
Put two flat springs under the ring, and the valve will be 
finished. It requires no getting up by hand tools. There is 
a fillet on the ring ; the steam being allowed to act under the fillet, 
and exerting its influence between the top side of fillet and door, it 
is held in equilibrium of pressures. The ring being recessed 
inside, as shown, the exhaust pressure of a high-pressure engine 
and the vacuuin of a low pressure engine acts equally on the top 
and bottom sides, holding it in equilibrium of pressures. Thus the 
ring is balanced. 

Were the top and bottom surfaces of the valve of equal 
and opposite areas, then would the valve be balanced; but by dis- 
placing the steam on the back of the valve by a cylindrical ring, 
while the bottom surface retains a rectangular form, the relative 
surfaces may be equal, but their centres of pressure will neither be 
equal nor opposite the spaces; therefore requiring to be arranged to 
balance each other. For this purpose he would deal with one 
corner of the valve. 

The outer diameter of the ring R is the line of displacement, 
which forms, with the inner line of the valve, a segment of a 
circle, having its centre in the centre of the valve. The steam is 
now acting upon a greater space on the face of the valve under 
the segment than it is on the back; but the steam is also acting 
upon an extra space O on the back, although not opposite to C, 
and these two spaces, the one pressing the valve from its face and 
the other pressing it to its face, are the only spaces to be dealt 
with, and the area of the one, multiplied by the distance of its 
centre of pressure from the centre of the valve (which is the 
leverage with which it acts), must be balanced by the area of the 
other multiplied by the distance of its centre of pressure from the 
centre of the valve. The two being equal, the valve will be 
balanced. Thus, draw a a’ leaving cc’ equal to the space b. The 
space is now a triangle ad a’, which is easily por te en bisect 
a ding, and draw ga one-third of ga will be the centre of 
gravity of the triangle, and measures 3}in. from centre of valve. 


Now SH x 64 x 5} = 69°764 


similarly for the square O draw M m, leaving the space m equal to 
5; draw m p, nq, the point of intersection will be the centre of 
gravity of the space O, and measures 5}in. from the centre of 


valve; then 

33 X 23 x 7§ = 69°764, 
which will exactly balance the triangle. The one corner being put 
right, the others are the same. The exhaust or vacuum pressure 
acts also equally on those spaces, but in opposite directions, and 
are balanced. This now brings us to the class of valves usually ap- 
plied in the navy, of which Fig. 1 next column is a section in middle 
position over the ports, showing the system of packing, where B 
is the bottom ring, which is tapped to receive the set screws. P is 
the space for Tuck’s packing, india-rubber, gasket, or other costl 
vegetable matter used in packing, and RB is the ring proper which 














set screw presses i ie bottom of B B, is then pressed 
against R i 


the navy, proclaims this system to be wrong in principle, and un- 
productive of the desired effects in practice. The dimensions of 
ing cannot be made tight under a force of eleven - 
tons on each ao at this pressure it would require adjust- 
ment every few days. As soon as motion of the valve takes 
place against the pressure, the steam exerts 
its force between the surfaces. If the 
valve receded before the pressure, as in a 
piston, then a force pressing the ring against 
the door equal to the exhaust pressure 
would be sufficient, as is the case with a 
sa but most pistons, unless Rams- 
1 ttom’s, or those similar to that used on 
: the North London Railway, leak when 
' —— pomgnnyee sets in, and the pressure 
| at which they will leak will depend on the 
t 





force pressing the metallic ring against the 
sides of the cylinder, and the repeated com- 
pressing of the metallic ring is the courges 
of those pistons which have springs to keep 
them tight, the valves of which usually 
have a good amount of lap, having to be so 
| often set up, because the repeated compres- 
| sion of the ring acts like so many blows to 
| destroy the elastic force of the spring. This 





is the true cause of the failure of the bal- 
ance pistons of the Mooltan, Peninsular and 
Oriental Company’s steamship, by Hum- 
phrys and Tennant, of Deptford. These 
pistons had the boiler pressure under them, 
and, with their top side open to the air 
pump, had the vacuum above them; the 
peo was that the air pumps were filled 
with steam. The cylinder covers were taken 
off, and the engines set to work with them 
off. Whenever motion took place, by the 
pistons moving against the steam, the steam 
and water instantly flew all over the engine- 
S;room. No work could be better done than 

the getting up of those pistons, and they 
failed because of the reasons assigned in this paper ; because no two 
surfaces in contact will move against the pressure without a force 
holding them together equal to the area in contact multiplied by 
the pressure. 

Fig. 2 is a section of a packing ring by Mr. Crampton, of Great 
George-street, and was tried in a locomotive at Swindon, and 
failed also because Mr. Crampton thought that good surfacing between 
the door and ring would keep out steam, and that if he had a collar 
with the steam acting upon a jin. of section surface to press it to 
the door it would keep tight, but he was disappointed because of 
the reasons assigned in the paper. 

Fig. 3 is a section of Mr. Sells’ packing, which works against the 

door. It is identical in principle and practice with that of 
Crampton’s, who applied it many years before Mr. Sells, and Mr. 
Sells’ valve is no more an equilibrium valve than is that of the 
Warrior, or any other valve with a ring and vegetable packing. 
Their use at present is a farce, and were high-pressure steam 
employed on board ship, their abandonment would be inevitable. 
In Mr. Sells’ ring these are the proportions: nine pressing the ring 
from the door against four pressing it to the deor—four units of 
weight can never balance nine when acting with equal leverage. 
Mr. Sells’ ring, to be tight, must be held to the door by a force 
proportional to that of the Warrior's or of any other ordinary 
ring. 
As practical proofs of these statements, Fig. No. 4 is a section 
of a ring applied by the author to engines No. 5, North London 
Railway, and No. 255, Great Eastern Railway; the ring is con- 
structed like these others, except that it has a piece cut out of it 
before being turned. 

The lower surface of the collar contains, like Mr. Sells’, four 
parts,-and the upper surface nine parts—four parts on the upper 
surface equal, and opposite to S, only bear against the door. The 
remaining five parts, shown at I, are recessed a sixteenth of an 
inch in depth; two strong springs are put under the ring to press 
it against the door and wear off the four parts until the five parts 
also will come in contact with the door. It takes the springs 
between five and six months to wear off the four parts, and the 
valve works tight all the while, but no sooner does the five parts 
come in contact with the door than a leak is the consequence. 
The rings are taken out and the amount of the surface of the 
parts in contact with the door, as shown in Figs. 5 and 6, mea- 
sures about one and a half square inches. Fig. 5, that on the 
Great Eastern Railway, where the space S represents that portion 
of the parts which had come in contact with the door when the 
blow took place. 

Fig. 6 eee that taken out of the North London Railway 
engine, and the darkened space shows how much of the five parts 
was bearing against the door when the blow began. These rings 
were put into the lathe, recessed deeper on the five parts, leaving 
only the original four bearing against the door, and de are work- 
a and tight. This is conclusive evidence to stamp Mr. 
Sells’ rings amongst the rest of our shortcomings. There is no 
difference whatever between Mr. Sell’s rings and the Admiralty 
ring. Cut off the four parts, top and bottom, and the remaining 
five parts are the identical Admiralty ring. 

In a valve box full of steam there is a film adhering to the 
surface of the metal; so long as that film possesses the tem- 
perature of the steam, no matter how thin it may be, it possesses 
the pressure of the surrounding steam; and a valve sliding along 
surfaces slides on this film, and that is the reason why the author’s 
valve works easier when steam is on than when steam is off. 

Experiments have been made by the author to determine this 
by exposing the surface of the cylinder to a cooling process in 
order to destroy the temperature of this film, and when cooled so 
as to condense the film it loses its force. 

Experiments have also been made with a view to squeeze out 
the film by pressure ; this pressure varies with the condition of the 
steam, being least with superheated steam and greatest with 
moist steam; but in no case does it take more than thirty-four per 
cent. above the balance to do so, and when squeezed out friction 
sets in all at once, with a force equal to the whole pressure 
imposed. This film, while it exists, acts the part of a lubricant, 
but the force which will destroy it is the amount of work donc. 
It is an elastic fluid possessed of heat, and will give off an amount 
of energy equal to the mechanical equivalent of its heat. It will, 
therefore, only carry a certain weight, which it does as the valve 
slides over it, and when its heat is destroyed friction sets in. 


! IG. 3. 














RAILWAY TRAINS STOPPED BY THE WIND.—-A remarkable fact in 
connection with the late tempest is that at three several points on 
the Highland line of railway, and at about the same hour, the 
wind brought the trains to a complete standstill. The most 
determined and protracted resistance was in passing beneath a 
railway bridge between Kinloss and Forres. The wind poured 
through the narrow gap as through a funnel with irresistible force, 
and it was a long time before the engine could penetrate inch by 
inch through the aperture. The engine-driver of the train froin 
Perth reports that on Tuesday morning, coming up Struam Bank, 
near the county march, the whole front of the engine was observed 
to be covered with a white substance, which proved to be a deposit 
of salt. The polished parts of the engine were also red with rust, 
no doubt from the effects of the salt rain beating upon them.— 
Inverness Courier.—[We should just like to have been in the train 
beneath the railway bridge !] 
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RAILWAY MATTERS. 


, 1 
THE value of the mineral traffic on the Midland Railway in 1863 


was £263,000; in 1865 it was £312,000. 

A Scorrisu nobleman, who is connected with the 
Orkney Isles, has offered, it is said, to abeosite 250, 600 for the 
construction of railways in Orkney. 

Tue Chertsey and Virginia Water Railway will be opened 
shortly, and is kel to prove profitable. A line from Blackwater 
to Sunningdale is under construction. 

UnbeEr the Cattle Plague Bill all railways are prohibited from 
carrying cattle until March 25. It is probable that the carriage 
of dead meat will prove more profitable to the companies. 

Mr. Bates, the station master for sixteen years at Middleton, 
near Manchester, was killed on Saturday last, after having been 
knocked down by the engine of the Rochdale express train. Mr. 
Bates was much respected. 

THE Metropolitan and St, John’s Wood Railway Bill has been 
ref a second reading, on the ground that it would encroach on 
Hampstead Heath, of which the promoters sought powers to pur- 
chase twenty-nine acres. 

THE cost of locomotive power on the North-Western for the 
last half-year was £353,922, against £346,122 for the corresponding 
period of 1864. There was, however, an increase in the train 
mileage of nearly seven per cent. 

Captain JERVIS (well-known in connection with the Great 
Eastern Railway) has given notice in the House of Commons of 
his intention on an early day to ask for leave to introduce “a Bill 
for the Better Regulation of Railways.” 

AN accident occurred on Friday last between Eccles and 
Worsley, a collision between a passenger and goods train. The 
engine of the passenger train was thrown over an embankment, 
and the driver, named Sackville, was killed. 


In 1845 the number of plans for new railways deposited was 815, 
the capital required for deposits was £59,136,000, the liabilities for 
the new fgg were £599,447,000, and a sum of £16,000,000 was 
expended in surveys and litigation connected with bills, which, 
brought forward during the mania alone, passed the ordeal of 
Parliamentary inquiry. 

Or the £1,500 subscribed by the shareholders of the Great 
Northern Railway for a testimonial to Mr. Denison, their late 
chairman, £1,000 is, at the request of that gentleman, to be 
appropriated towards the erection of a church at New England, 
near Peterborough, the remainder is to be expended in the pur- 
chase of a silver candelabrum. 


THE directors of the North-Western, at their meeting to-day, 
asked for £350,000 to provide additional engines, wagons, and 
carriages, and £159,965 for additional sidings, additional accom- 
modation, and other work, at above sixty places and stations; 
£23,544 at places on the Lancaster and Carlisle line, and £16,149 
. several places in connection with the Chester and Holyhead 

ne. 

THE passenger traffic over the City Extension of the North 
London Line has been such as fully to bear out the original 
estimates, and there can be no doubt, that so soon as the a 
station of the London and North Western Company is completed 
the receipts from both descriptions of traffic together will secure to 
= wroprietors a good return, notwithstanding the heavy cost of 

e line. 


A HUNDRED and twenty members of the new House of Commons 
are more or less concerned in the management of railways. The 
railway interest, though still strong, is materially weakened. In 
the last Parliament its numbers varied between 146 and 155; so 
that there are now thirty members the less. The London and 
North-Western has seven directors in the House, as also has the 
Great Western. 

THE present traffics are almost all that could be desired, and, 
allowing for mileage, the percentage of increase usually ranges from 
5 to 15. This applies to the large as well as to the smaller lines, 
but in the latter case there are some exceptions, such as the 
Metropolitan, where the increase is much larger. The Cumberland 
lines, including the Furness, almost equal the Metropolitan in 
their extraordinary continuous progress. 

THE bill for the New Beckenham, Lewes, and Brighton Line, 
has passed through its first stage. After one of the most severe 
oppositions on standing orders on the part of the Brighton 
Company, the Standing Order Committee decided on Tuesday that 
compliance with the standing orders in the cases in which objec- 
tions had been established should be dispensed with. The next 
ordeal will be the second reading next Monday or Tuesday. 

AccORDING to the tabular statement published in the American 
Railroad Journal, the total mileage of completed railways in the 
United States on Ist January, 1866, was 35,361 miles, with about 
16,000 miles additional in progress. The total cost is set down at 
1,388 millions of dollars, the average cost of the completed lines 
being about 35,000 dols. per mile. The average of individual 
states ranges from 19,169 dols. in North Carolina to 67,508 
dols. in Western Virginia. 

_Mr. Scort, the traffic manager of the South Western, says that 
his is the only company that has founded a practical working 
system of communication in railway trains, and it was now in 
operation in the expresses between London and Exeter. This 
system would enable the passengers in any part of the train to 
communicate instantly with the guard and the man at the engine, 
and worked exceedingly well, although, happily, its services had 
only been called into requisition by way of experiment. 

It is forty years since the first attempt to carry passengers upon 
a railway was made between Stockton pa Darlington. re: aah, 
resembling the — caravan still seen occasionally at country 
fairs, was fitted up with seats in its interior, moun’ upon 
wheels, set upon the rails, and drawn by a horse. The machine 
was found convenient and pleasant to ride in, and a number of old 
stage coaches were soon after bought up, their bodies mounted on 
railway wheels, and added to the rolling stock of this company. 

WirH the concurrence of all the parties interested, it has been 
agreed that with regard to locomotives, the South Devon, the 
Cornwall, and the West Cornwall railways shall be worked as one 
system, and that, after making due allowance for interest on 
capital, the locomotive expenditure shall be carried to one account 
and divided between the three companies in proportion to the 
number of miles run on each secti The directors believe that 
this arrangement will cause a considerable reduction in the ex- 
penses of the locomotive account. 


Can a chimney sweeper be legally refused a ticket to travel on 
the railway in his working dress? A few days ago the station- 
master of Walker, near Newcastle-on-Tyne, refused a ticket on the 
ground that it was against the company’s rules to permit a sweep 
to travel by train. Mr. O’Brien, the manager of the railway, says 
that ‘‘ there can be no doubt that any person in a filthy condition 
becomes a nuisance to other passengers, and dirties the company’s 
carriages, to the injury of those who may afterwards ride in them. 
The directors, therefore, under legal advice, decline to issue tickets 
to persons intending to travel in the dress of a chimney sweeper.” 

Mons. Epoux, C.E., proposes to construct in Paris a system of 
subterranean railways from the Palais Royal as the common 
centre, and connected at their ends by an outside circle. One 
line to go down the Rue de Rivoli, under the Place de la Madeleine 
and the Rue Tronchet, to the railway terminus of St. Lazare; 
another under the market-halls, and thence either under or over 
the Seine to the terminus of the Orleans Railway. From the 
market-halls a branch line to be carried to the termini of the 
Northern and Strasbourg Railways. A second branch to go to the 
termini of the Vincennes and the Lyons Bailways ; and, lastly, a 
line is projected from the Palais Royal, and under the Champs 
Elysées to the Bois de Boulogne, . 








NOTES AND MEMORANDA, 

HIGH-PRESSURE steam has been made use of for the distillation 
of mercury. 

Iris estimated that 18,000 elephants are yearly killed to supp! 
Sheffield alone with ivory. . wie 

Water at the temperature of 0 deg. Cent., when absorbed by 
snow, is lowered in temperature. 

LeaD is said to be always found in the ashes of marine plants 
--usually about an 18-1,000,000th part. 

Russi extracts gold from her Siberian province to the value of 
twenty-two million roubles annually. 

It is possible that the present Congress will introduce the French 
system of weights and measures into America. 

THE consumption of oxygen by animals varies directly with the 
surface, and inversely with the bulk of their bodies. 

THE comet of 1845 approached within 60,000 miles of the sun, 
the nearest approach to that luminary ever actually observed. 

PouILLET pointed out, in 1822, that when a fluid is absorbed by 
a porous substance, a rise in temperature takes place. 

By analysis, African ivory shows a proportion of animal to 
=a matter of 101 to 100; Indian, 76 to 100, and Egyptian 70 


THE tenacity of iron at a temperature of 212 deg. Fah. is less 
= at 32 deg.; but at 392 deg. its tenacity is greater than at 
32 deg. 

THE attractive force of a magnet being 1501b. when free from 
disturbance, fell to one-half by causing an armature to revolve 
near its poles. 

THE force of the waves of the German Ocean has been found to 
be about one and-a-half tons per square foot ; that of those of the 
Atlantic three tons. 

CHINESE tradition attributes the invention of newspapers to the 
times of the Ming dynasty, and the Ming dynasty ruled from 
A.D. 1368 to 1644. 

THE consumption of salt in the United States is twenty-eight 
million bushels annually. Of this, one-half is home product, and 
the other half is imported. 

It has been shown that immense pressure will prevent water 
from freezing at 32 deg., on account of ice occupying a larger 
volume than that of the water which forms it. 


THE area of the large hydraulic press used in the construction of 
the Britannia Bridge was 314‘16 square inches, and the capacity 
with a 6ft. stroke, 22,619°5 cubic inches. 


HYBERNATING animals, when asleep, in some cases assimilate 
the oxygen and nitrogen of the atmosphere, which they inhale 
and increase in weight by respiration alcne. 

In the year 1543 an Act was passed entitled ‘‘An Acte for the 
true making of pynnes,” in which it was enacted that the price 
charged should not exceed 6s. 8d. a thousand. 

In 1844, 2 cwt. of gutta-percha were sent to this country as an 
experiment from Singapore. The exportation rose the next year 
to 169 piculs (the picul is 133} Ib.), and in 1848 it was 6,768 piculs. 

ANIMALS fed on farinaceous food exhale a quantity of carbonic 
acid equivalent to the oxygen inspired, while animals fed on 
animal food absorb oxygen sometimes equal to four parts in ten of 
that inspired. 

M. Fizeav has determined by experiment that a ray of artificial 
light travels at the rate of 70, leagues in a second of time. 
Astronomers have given the rate of solar light at 192,500 miles in 
the same time. 

THE first almanac known to have been printed in England was 
the ‘‘Sheapheard’s Kalendar,” translated from the French, and 
printed by Richard Pynson, in 1497. It contained a large quantity 
of extraneous matter. 

MAHANAMA, who wrote his history before a.p. 477, mentions 
that Sanghatissa, King of Ceylon, who was poisoned a.p. 246, 
placed a pinnacle of glass on the spire of Ruanwelli Dagoba, to 
serve as a protection against lightning. 

Ivory may be rendered extremely flexible by soaking it in 
hydrochloric acid, which removes the phosphate of lime contained 
in it. When dry it becomes hard again, but its flexibility may be 
restored by moistening it with water. 

A macnet, the lifting force of which was 220]b. when the 
armature was in contact, sustained 90°6 lb. when the armature was 
gtoin. distant, and 40°51b. when gin. distant. Thus at 1-50th of 
an inch distance, #ths of the power are lost. 

In 1852 the Wave Queen, an iron vessel, was launched by Messrs. 
Robinson, Russell, and Co., at Milwall. She was 200ft. long, and 
only 13ft. wide; engines of 80-horse power; an she went to Den- 
mark and back more than once. This is possibly the narrowest 
ship, for the length, ever built. 

AN error in placing a fine dot, which fixes the length of the rod 
used in measuring a base line in astronomy, amounting to 
1-5,000th of an inch (the thickness of a fibre of silk), will 
amount to an error of 70ft. in the earth’s diameter, of 316 miles in 
the sun’s distance, and of 65,200,000 miles in that of the nearest 
fixed star. 


Tue drawings in the first lottery in England, as far as is ascer- 
tained, began on the 11th January, 1569, at the west door of St. Pau!’s 
Cathedral, and continued day and night till the 6th May. ‘he 
scheme was announced two years before, and showed that the 
lottery consisted of forty thousand shares of ten shillings cach. 
Any profit that might arise was to be devoted to the reparation of 
harbours and other public works. 

Tue thickness of a fibre of raw silk subtends the angle of a 
second ata distance of 34ft.; a cricket ball, 24in. in diameter, 
must be removed in order to subtend the same angle to a distance 
of 43,000ft., or nearly eight miles. An error of one-thousandth 
of that angle in calculating the parallax of a fixed star would 
place that star too far or too near by 200,000,000,000 miles, a space 
which light requires 118 days to traverse. 


M. Savussure’s theory that cretinism did not exist in places 
1,000 metres, or 3,280 English feet, above the level of the sea, was 
disproved by the inian Commission, who found numerous 
cases in localities elevated 1,600 metres, or 5,248ft., above the sea. 
In one vi of this elevation ninety cases of goitre and cretinism 
were found in every 1,000 of the population. 


THE Teutonic, or German race, possess the largest brain of any 
ple. The nations having the smallest heads are the ancient 
eruvians and Australians. The ancient Egyptians had the least 
sized brain of any Caucasian nation excepting the Hindoos. The 
negro brain is nine cubic inches less than that of the Teutonic, and 
three cubic inches larger than that of the ancient Egyptian. 


In the year 1745 a woman at East Dereham, in Norfolk, spun a 
single pound of wool into a thread 84,000 yards in length, or nearly 
forty-eight miles. Since that time a young lady of Norwich has 
= a pound of combed wool into a thread of 168,000 yards; and 
she actually produced from the same weight of cotton a thread of 
203,000 yards, or upwards of 115 miles; this last thread, if woven, 
would produce about twenty square yards of muslin. 


THE city of Lyons consumes annually two million pounds of 
spun silk. Four cocoons and a fraction are necessary to produce a 
gramme—(the five hundredth part of a pound), consequently, the 
consumption of Lyons alone requires 4,200,000,000 cocoons; the 
length of silk thread in each being about 500 metres, the total is 
equal to 2,100,000 millions of metres, which is fourteen times the 


distance of the earth from the sun, or 5,494 times that of the moon 
from the earth. That would encircle the globe at the 
equator 52,505 times, or 200,000 times round the moon, 





MISCELLANEA. 


THE American debt is £600,000,000, all contracted within four 
years. The interest on the debt will be £28,336,570, 

THE silver mines of Nevada are reported to yield one ton daily, 
or 12,000,000 dols. a year, of which a large part goes to Chipa. 

Tne architect of the new Law Courts is to be one of the six 
following gentlemen:—Messrs. Scott, Barry, Street, Waterhouse, 
Wyatt, or Hardwicke. 

Tuz Contract Corporation have made a call of £5 per share. 
Mr. W. 8. Dixon, of the Govan Ironworks, Glasgow, and Mr. Isaac 
Solly, of Enfield, have joined the board. 

THE Paris Gas Company distribute their gas through mains of 
as large diameter as 3y';ft., of wrought iron, upon Chameroy’s 
patent, put together in lengths of 15ft. or 16ft. 

THE Government proposes to appropriate the vacant land at 
South Kensington, one portion to the reception of certain collec- 
tions from the British Museum, the other to patents. 

Tux Stavely Coal and Iron Co, have declared a dividend for the 
last half-year at the rate of about 124 per cent. The services of 
Mr. Markham, the managing di r, are spoken highly of. 

THE size of the city of Jerusalem may be estimated by a com- 
parison with the entire block of houses, north and south, between 
Oxford-street and Piccadilly, and west and east from Park-lane to 
Bond-street. 

Mr. WHALLEY is to bring into the House of Commons a bill to 
provide for the maintenance of the ey = ee of England and 

Vales as public highways, and for the discharge of the debts due 
thereon by “‘ voluntary commutation.” 

Tue Peninsular and Oriental Company have given notice of 
their intention to discontinue the mail service to Mauritius in 
June next, unless an increased allowance be made for it. The 
additional amount required is only £15,000. 

Tue City Terminus Hotel in Cannon-street, will have a lift 
lighted from the top and sides, and capable of carrying comfortably 
seven or eight persons. Two steam engines will be employed for 
working the lift and for supplying water throughout the hotel. 

THE cost of wax for sealing patents in 1864 is put down at £157! 
As the seals weigh upwards of two pounds each, could not a 
saving be effected in this item? There is an officer of state called 
‘* Chaff-wax ;” has he any connection with the patent department ? 

Tue silk husbandry societies in France have, for the last three 
or four years, paid great attention to the breed of worms which 
feed on oak leaves, and the result is reported as satisfactory. The 
breed has been propagated with gieat success in several depart- 
ments. 

THE total petroleum product for the United States, for 1865, is 
estimated at 2,279,000 barrels, an excess of 100,000 over the yield 

of 1864. The value of this product in the Pittsburg market, at 
the present ruling rates for crude, would be upwards of twenty-one 
millions of dollars. Lm nae 

In 1864, 28,000,000 letters in all passed between this coun 
and foreign countries and the colonies, and 21,500,000 books, 
papers, and patterns. 95,500,000 books, packets, and newsp s 
were delivered by post in the United Kingdom, and 625,950 packets 
were sent by pattern post. 

Busrvess in the various shipyards in New York and its a= f 
is at present, and has been for the t few months, dul 
Materials of all kinds are so costly that parties will not build 
vessels, thinking that a reduction will soon take place which will 
enable them to give their orders to the shipbuilders on better 
terms. 

Tue Patent Office fees in 1864 amounted to £110,712, Out of 
this sum had to be paid £4,514 to the Attorney-General, and £405 
to his clerk ; £4,538 to the Solicitor-General, and £407 to his 
clerk ; £2,700 to gentlemen employed in abridging specifications ; 
but there was a surplus of more than £64,000 at the end of the 
year. f 

EsTIMATES have been furnished by Mr. Coode, C.E., showing that 
a harbour having an area of 170 acres at high water and 100 acres 

at low water, with ample quayage, and having a depth of 20ft. at 
low water of spring tides, can be completed, at Filey, for £150,000. 
It is said that one hundred lives every year would be saved by the 
construction of this harbour. 

Tue building intended for the Scandinavian Exhibition is found 
to be not nearly large — It has, therefore, been deemed 
necessary to procure new plans, which will make the building 
twice the size originally intended. In the Exhibition of 1847 the 
number of exhibitors only amounted to 215—it has now reached 
2,200, and considerable additions are expected. 

A wortuy baronet, M.P., is concerned in the management of a 
fishery company, a coffee company, a brewery company, a fresh 
provision company, a library company, and a apse company. 
One or two members are directors of necropolis companies, but do 
not apparently relieve their gloomy duties by uniting with them 
directorships of more convivial associations, 

THE great Cincinnati Bridge. about to be suspended across the 
Ohio river will be over 2,000ft. longer than the Suspension Bridge 
over the Niagara river, and 540ft. longer than the Menai Bridge. 
Its total span will be 1,057 yards. The massive stone piers tower 
110ft. over the floor of the bridge, and 200ft. above their founda- 
tion. One year is the period allowed for building it. 

Tue report of the Commissioners of Patents, only now issued for 
1864, states that 2,024 patents the in that year. 
Nearly 70 per cent. of all patents lapse and become void at the 
end of the third year by non-payment of the stamp duty of £50 
tien payable, and nearly 90 _ cent. become void at the end of 
the seventh year, when a further stamp duty of £100 is payable. 

Tar number of English steamships of war afloat on the 
Ist of Yvubruary, 1865, was 445, and building 26 ; while there were 
69 eticctive sailing ships afloat. -making a grand total of 540 steam 
and sailing ships. The combatant foree of officers and men was 
90,500. The strength of the French navy consisted of 81 screw 
steamers afloat, with 831 officers and 17,234 sub-officers and seamen. 

Tue ancient conduits about Jerusalem are of wonderful struc- 
ture. One, the lower-level conduit, formed of stone, follows the 
contour of the country for twenty-five miles, passing along the 
bend of a depression in one case of 55ft. depth, and entering the 
city at an altitude of 2,450ft. The other, the oo conduit. 
is tunnelled through a hill at one part, and the blocks are so keyed 
together as to form a complete syphon. 

Tue United States senate has under consideration the expe- 
diency of authorising the post-office department to construct and 
operate telegraph lines along the principal mail routes. _The new 
method is urged as a work of necessity and public convenience, 
equally as feasible as the present transmission of the maiis by the 
general government. The plan was expected to prove sel f-sus- 
taining, and probably a source of additional revenue to the govern- 
ment. 

Tue value of the exports of British and Irish produce made to 
the United States in the first ten months of 1865 was computed at 
£14,844,704, as compared with £15,403,017 in the corresponding 

period of 1864. For the whole of 1863 the corresponding total 
was £19,696,785, against £19,173,907 in 1862, £11,025,683 in 1861, 
£22,907,681 in 1860, £24,417,892 in 1859, '£15,793,701_ in 1858, 
£20,076,895 in 1857, £22,616,877 in 1856, £18,062,603 in 1855, am 
£22,333,403 in 1854. ’ 

THE Gazette du Midi publishes some facts res winters 
remarkable, like the present, for their mildness. In 1172, 1289, 
1421, and 1527, the trees in January were in leaf, and the 
birds had begun to build their nests in the In 1538 the 
gardens were filled with flowers on the 1st February, and in Paris 

i i The mild winters of 1807, 





wimming were 
1822, and LESS hed ne perninious effect on the crops. 
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WORKING GUNS BY MACHINERY. 


At the present moment, while so much attention is being de- 
voted in this country to the attainment-of a means of wo 
heavy ordnance successfully by the aid of pen 
prove uninteresting to refer to an experiment 
on board an American iron-c 
debted for the details of this experiment and the accompanying 
e vings of the mechanical arrangements adopted, to Mr. Alex- 
pen L. Holley’s splendid work “On Ordnance and Armour, 
published last year in New York. 
e general idea of the arrangement 
was suggested by the late Mr. Edwin 
Stevens, of Hoboken, but all the 
details of the gy as shown, were 
worked out by Mr. Holley. Loading 


’ . . 
worked out | riage, is as a \ , 
lad gunboat in 1861-2. 7 We are in-| a frigate’s steam engine. A gun recoiling to various distances by 
i the old apparatus may be readily p) 


ave shown that the axis of the gun need not be exactly coincident 


But the is not necessarily depressed for loading. In a case- | solid spherical ball wei 124lb. . . 
mate, affect ov echers, the gun ang bo whadled sound r by steam mtg hae win 
loaded horizontally, A turret may be turned, after each discharge, 

to a small shot-proof deck. Roug! 


it may not | situated within armour or below water, to revolve a gun or its car- f 
practicable as the delicate and complex mechanism of | upper end of this ramrod was a swab, which also answered the 


purpose of a rammer. The 
by machinery, at the | sabot and placed on a scoop 


roper distance for loading; and Mr. Stevens’ experiments | proper position between the rammer and the muzzle of the gun, 
when steam being admitted to the cylinder, the ball was forced 


and steam- 
loading-house on 





Fig, 1. 


h machinery, | to represent the deck of the battery. . . . 
= of this steam cylinder was the ramrod of the gun. 


This was loaded 
opt to tlie ins 


depressed 
bore puelial with a steam cylinder situated below a platform made 


he piston-rod 
pon the 


and ball were attached to a 
so as to lift the ball to its 








by steam with great — 
been actually practised by Mr. Stevens. 
Thea us was rudely constructed, 
but only shows that delicate pats 
and nice adjustments are unnecessary. 
Fig. 1 illustrates the machinery as 
designed for the 15in. guns of the 
Stevens Battery. The experimental 
paratus consisted of the same parts, 
excepting the water cylinder and the 
prom een fer al R, for hoisting the am- 
munition. The muzzle, C, of the gun 
being depressed to receive the charge, 
the cartridge, P, and the ball, D, 
connected together by the wooden 
sabot, E (which also prevents the 
ammunition slipping back) are rolled 
(not lifted) upon thej scoop, when 
the latter is in the ition U. The 
scoop is then raised to the position 
shown, by means of the lever, 8, and 














the steam cylinder, R. By movi 
the handle, H, steam is then admit’ 
to the long inclined cylinder of which 
the piston-rod, J, is the ramrod of 
the gun; the charge is thus shoved 
out of the scoop into the gun, and 
home. N and Oare the steam and 
exhaust pipes leading to a boiler and 
to a condenser or into the atmosphere. 
The gun is then elevated (by machi- 
nery, in the design for the bat 
fired, and depressed. The cock, K, 
is then turned so as to admit water 
from any convenient vessel into the 
pump, of which L is the hollow 
plunger. The rammer, M, also a 
swab, is then run into the gun by 
moving the han e, H, carrying up 
with it the pump-piston, L. As the 
rammer is withdrawn, the pumpful 
of water is forced, by the automatic 
operation of {he common pump-valves, 
through the pipe, L, and out of nume- 
rous orifices in ihe rammer-head, M, 
upon the whole surface of the bore, 
from the chamber to the muzzle. This 
operation may be repeated in a few 
seconds, or a limited quantity of water 
may be let in by adjusting the valve 
‘W, as the case may require. The 
valve K is then shut, the ammunition 
having, in the meantime, been rolled 
upon the scoop U, and the loading 
proceeds as before. The whole opera- 
tion of sponging, cooling, and loading 
may be performed as quickly as a man 
can make eight passes with levers 
within his reach. The water from the 
gun will not injure cartridges in me- 
tallic cases, and may be conducted to 
any convenient place of discharge. The whole apparatus, if dis- 
abled, may be removed by knocking out a few keys, thus leaving 
the gun free for hand-] b 

The gun used by Mr. Stevens was mounted on a fixed car- 
riage like the Naugatuck’s (Fig. 2), the trunnion-slide, A, being 
simply backed with eighteen 8in. discs of india-rubber lin. 
thick, each, to take up the recoil. In front of the trunnions, 
half the thickness of rubber took up the counter recoil; the gun 
almost instantly stopped in the position from which it started. 
The Naugatuck’s gun was a Parrot 100-pounder. The gun is 
trained with great precision by turning the vessel (Figs. 3 and 4) 
on her keel, by means of twin screws. The gun is loaded from 
below deck by apparatus resembling that shown in Fig. 1, except 
that it is operated by hand. The vessel is lowered, in action, to 
the deck, by filling the compartments mm with water. 





AMERICAN RAILWAYS.—From our files of American papers we 
glean some interesting particulars respecting railway projects in 
the United States. The British capitalists, with Sir Morton Peto | 
at their head, who recently performed the grand tour in the 
States, have stirred into extra activity some of our cousins 
interested in existing lines of communication. The projects 
inaugurated by Sir Morton and his friends for improved means of 
communication between certain points have stimulated the direc- 
tors of the Pennsylvania Railroad to announce a scheme for a new 
and great through railway route to the Mississippi at Warsaw and 
Keokuk. The present route, via Chicago, from New York to War- 
saw or Keokuk is 1,214 miles in length, The route projected by 
the Pennsylvania Company is 1,090 miles, provided certain con- 
nections can be formed with other lines, and that the new works 
proposed are executed, thus saving 124 miles upon the distance. 
It seems that the Albany and Susquehanna Railroad has been 
completed to within two miles of Otsego, in Otsego county. The 
completion of the line has been delayed by the unfinished condition 
of a bridge over the Susquehanna river. It is believed that this 
bridge will be finished very soon, and that the railroad, which is 
being pushed forward with all diligence, will be completed to 
Unadilla about the Ist proximo. A patent just prepared at the 
time our advices left, and now doubtless signed and sealed by the 
president, conveys a grant of 45,000 acres of land to the Central 
Pacific Railroad Company. This land has been selected under the 
Acts of Congress 1862 and 1864, and is generally contiguous to the 
first a of > line = tp pe —, This section, it 
may be mentioned, is finished and in running order. A d pro- 
ject has been set on foot for a railroad from St. Paul ‘othe oute- 
ments of the Hudson’s Bay Company in British North America. 
This scheme is, we believe, in the hands of British capitalists, who 
design to carry it down to the Mississippi at Winona. Other than 
English shares are, it would seem, at a discount at times. The 
city of Cincinnati recently held 150,000 dols. worth of bonds on 
the Eaton and Hamilton Railroad. The council, desiring to 
realise, were only enabled to obtain 100,000 dols. for their holding. 

AN UNTRODDEN PatH OF ScrENcE. — Mr. Home, the great 
spiritualist, a thin, delicate looking young man, delivered a lecture 
on spiritualism last week, at Willis’s Rooms, before a fashionable 
audience, among whom were a few literary men and members of 
the nobility. He said that scientific men should examine the 
phenomena and facts he narrated, and added that Hare, in his 
experiments with his well-known voltaic battery, obtained some 








STEVENS’ STEAM LOADING AND COOLING 


Fig. 2. 


STEVENS’ GUN CARRIAGE ON THE NAUGATUCK. ia 
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LONGITUDINAL SECTION OF STEAMER ;NAUGATUCK. 


with that of the loading cylinder, nor the gun always placed for 
loading at a fixed dis- 
tance from the cylinder. 

Mr. Stevens’ experi- 
ments are thus described 
in the official report:*— 
Experiments of January 
4th, 1862. “‘ A 10in. gun, 

rocured from the Navy 

epartment, weighing 
9,883 lb., was mounted 
with india-rubber buffers 
behind the trunnions. 
‘This gun was loaded 
with the full service charge of 11 lb. of powder, and a! 


Fig. 4. 














CROSS SECTION OF THE NAUGATUCK. 











obscure, and did not inform his hearers what arrangement of the 
battery is to be made by scientific men to see and examine the 
alleged phenomena. Mr. Home cannot explain the cause of the 
a  ncompagpur he and others say they have seen, except that mediums 
“have a certain electrical fullness about the feet,” a very non- 
scientific allegation, which, however, was readily accepted by the 
audience. He then narrated his own experiences. His cradle 
had been rocked by spirits, he saw the soul of his little cousin 
“pass from earth,” and the ghost of his mother hammered 
nightly at the head of his bed. As the chairs and tables in the 
house danced about, and ghosts hammered like amateur car- 
penters, his aunt, with whom he lived, accused him of bringing 
the devil into her residence, then threw a chair at his head, and 
finally brought in a minister, of the appropriate name of ‘* Muzzy,” 
to pray with him. All these and other manifestations took place 
an inconveniently long distance away from London, but finally, he 
said, that once in Sloane-street, in the presence of four witnesses 
he did not name, the spirits lifted him up and bumped his head 
against the ceiling. At the close of this scientific discourse a 
well-known conjuror mounted the platform, amid a storm of 
shouts and hisses, which were redoubled every time he opened his 
mouth. During one of the lulls in the storm, a voice exclaimed, 
‘*Now, Professor, you’re only advertising, you know,” which, 
indeed, seemed to be the fact, as one particularly noisy individual 
continued steadily bawling the Professor's name at the top of his 
voice. The meeting broke up in confusion. 

THE IRON TRADE OF FRANCE.—The cast metal imported into 
France last year amounted to 161,536,760 kilogrammes; of which 
96,605,100 kilogrammes were admitted free, and 65,531,660 paid 
duty. The iron imported during the same period amounted to 
38,631,742 kilogrammes, of which 37,390,900 kilogrammes were 
admitted free and the remainder paid duty. The sheet iron im- 

rted amounted to 13,241,515 kilogrammes, upwards of 13,000,000 
kilogrammes being admi free of duty. The cast metal and 
iron admitted in bond during the years 1863, 1864, 1865, and the 
quantity re-exported in a manufactured state were as follows :— 


1865. 1864. 1863. 

Tons. Tons. Tons. 

Cast metal Imported ee eo oe 94,000 .. 71,706 1. 24,552 
Dittoexported .. .. .. .. 83,300 .. 20,394 .. 13,679 
Pig and sheet iron imported.. .. 50,600 .. 53,208 .. 48,659 


Dittoexported .. .. .. .. 37,100 104,365 .. 53,432 





It is thus shown that the quantity of cast metal and pig and sheet 
iron admitted into France in bond during the last three years 





transcendental effects which induced him to believe in spiritual 
manifestations, Unfortunately at this point Mr. Home Seceme 


exceeded the quantity exported by 12,000 tons. Further returns 





home. The gun was then elevated and fired.” Experiments of 
January 11th, 1862:—‘‘ The 10in. gun, mounted as before described, 
was loaded by steam with 11 1b. of powder and a 124 Ib. ball, and 
fired four times with the same charge. The entire time occupied 
by the four shots being 139 consecutive seconds, and the average 
time being 34} seconds. The quickest time was 25 seconds. The 
average was increased by the failure of a friction-primer to go off. 
A 225 1b. elongated shot was afterwards fired with 14lb. of powder, 
having been loaded with the same rapidity as the 124 Ib. shots, 
and the recoil being less.” It should also be recollected that the 
ammunition was raised to the muzzle, and that the gun was elevated 
and —— by hand. Steam may yet thus do good service on 
board English war ships. 





* “ The Stevens Battery—Memorial to Congress,” 1862. 


show that the cast metal imported into France during the year 
1865, either on the payment of duty or in bond, is more than 
that imported in 1864, and less than that imported in 1863. 
Accounts from St. Dizier of the 16th inst. state that there is a fair 
demand for rolled and wrought iron, and likewise for iron wire. 
There are also numerous buyers for coarse ironmongery. The 
ironmasters are described in general as prosperous, and there is an 
appearance of a further improvement. Accounts from Besancon 
of the same date state that there is a scarcity of cast iron of fine 
quality in that market. The ironmasters at the quarterly meeting 
held there last week fixed the price of cast iron of the first mark 
at 167f. the thousand kilogrammes, delivered free at the railway 
station nearest to the works, with three per cent. discount for 
cash.—T'imes. 

BrRazILIAN Coal Freips.—It appears from a Rio Janeiro paper 
of 21st December last that a project is on foot for the construction 
of a railway from the foot of Rio Grande, near the southern ex- 
tremity of the empire, to pass across the province of Rio Grande 
to the Candiota coal mines situated on the river Jaguarai. The 
mines have alneady been conceded to a company, and Government 
will probably grant a concession readily upon liberal terms toa 
company for the construction of a railway, the more especially as 
it will give ready access to their southern military station at ~y * 
A surveying von f exploring staff have left the San Paulo line for 
the south to make the necessary surveys, and collect the informa- 
tion, geological, agricultural, and cial, ry for the 
preparation of plans and a report. Mr. Brunlees, C.E., is the 
engineer-in-chief of the proposed line. 

A New Fuse.—During the [oe week the Ordnance Select Com- 
mittee have been engaged at Portsmouth in witnessing some very 
interesting and important shell practice against the old experi- 
mental frigate America, on the upper waters of Portsmouth 
harbour. The motive of the experimental firing was the selection 
of one percussion fuse, available alike for rifled or smooth-bore 
guns, that should supersede the varied descriptions of shell fuses 
now issued to her Majesty's a The practice in the harbour at 
the America has been concluded; and, so far, the Petman fuse has 
proved to be superior to all others, and, with improvements lately 
introduced in its action and construction by Mr. Petman, it 
appears to possess the peculiar qualities required for a percussion 
fuse supplied for universal use with all guns in her Majesty’s navy. 
The second and concluding course of the experimental firing will 
consist of shells fired en ricochet over the Horse and Dean shoals, off 
Spithead, the harbour having no length of range for such prac- 
tice, 
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the ‘bed vend. ‘The ‘underside’ of the. teller foes 
VENTILATING GRATE AS NOW CONSTRUCTED FOR THE WAR OFFICE. |. about 2in. for a length of 8ft. a 

It a) that at the time of the accident there were no fires 

FIG .2 in the of this boiler, which was merely used as a steam 


FIG . 4. 
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Ir is notorious that the ordinary fire-grate, while consuming a | placed on each side, and carrying an intermediate cast iron 


disproportionate amount of fuel, allows all but a fractional por- 
tion ot the heat to escape up the chimney. In colder countries 
than our own, stoves of various kinds are adopted, but their 
use generally brings with it the great evil of inadequate ven- 
tilation. An ordinary room heated by a stove is generally as 
stuffy and unwholesome as it is warm. Many attempts, more or 
less successful, have been made to combine the self-acting, but 
draughty ventilation, obtained by the open fire-place with that of 
the equable warmth of the stove; but the chilling and whole- 
some English fire-places, and the warm but unwholesome Ger- 
man stove, are still in general use in the respective countries of 
their adoption. When, however, it is remembered that only 
one-seventh of the heat is utilised in an ordinary grate, the 
enormous amount of fuel uselessly burnt in our large cities is 
evident. Years ago Dr. Arnott showed that this would take 
place, but the form of stove going by his name has not been 
able to meet the objections made to its tendency to vitiate the 
air of the apartments in which it is placed. In the annexed 
engravings we show a new ventilating grate, the invention 
of Captain Douglas Galton, C.B., F.R.S. Not less than 3,000 
stoves on this principle are stated to be in use in Government 
barracks. There is no patent on either the open fire-place or the 
stove. Though this might be thought an advantage, it is 
notorious that unpatented things are adopted with much less 
speed than when it is the interest of the inventor that they 
should be made known and brought into use. 

In the report by Captain Douglas Galton, on the Herbert 
Hospital, the castings of the grate are stated to have been made 
by Messrs. Kennard, of London. It is in three pieces, consisting 
ot the moulded projecting frame, the body of the grate, and the 
nozzle or connection with the smoke flue—the bottom flange of 
which is bolted to the back of the grate, as seen in the cross- 
section, Fig. 2. The fire-place is lined with lumps of fire-clay, which 
are intended to keep in su‘ticient heat to facilitate the firing. 
This lining is in five pieces, two at the side, one at the back, and 
two at bottom, moulded, as shown in the cuts. The bottom of 





grating. “A clear space half an inch deep is formed between 
the back lump and iron back to receive a supply of air through 
the ashpit under the grate, which passes through a slit in the fire- 
lump immediately above the fire.” The warmed air thus deflected 
is intended to partly burn the smoke, in somewhat the same way as 
the atmospheric air deflected by the deflector into a fire-box. All 
the products of combustion, on rising from the grate, are caused 
to impinge on a large metallic heating surface in order that as 
much heat as possible may be taken from them before they 
escape into the smoke flue. This heat is utilised by allowing a 
current of air, taken from the outside of the room, to flow past 
them; and this fresh air, after having been warmed, is made 
to enter the room at an aperture near the ceiling of the room, 
through a flue—neither of which are necessarily to be seen in the 
drawing. The opening near the ceiling is fitted with a frame in 
which are cast a number of bars set at an angle, like a Venetian 
blind, in order that the heated air may have such a direction as 
to strike the ceiling, and lose its impulse in eddies before flowing 
into the down current formed by the draught of the fire-place. 
The general working of this excellent fire-place can thus be at 
once seen. The action of the grate exhausts, as with all open 
grates, the air from the room; but it also, by heating the sur- 
faces in the fresh air chamber, draws in a supply ef fresh air, 
which is warmed and projected into the room at the ceiling. As 
in any case but a small proportion of fuel is burnt, and as there 
is a constant flow of air from the exterior, there can be but few, 
if any, draughts of cold air from the doors and windows. The 
flow of air from the exterior, directly produced by the chimney, 
but independently of the volume of air in the room, thus allows 
the use of double windows, or in fact of completely closing the 
joints of the doors and windows without causing any injury to 
health, and without leading the chimney to smoke. According 
to General Morin, the consumption of fuel with one of these 
grates is only 0°40 of that of a common fire-place; so that the 
general employment of the plan would do more than any Act 
bearing on the consumption of smoke in large furnaces to clarify 


the grate is thus partly solid, as it consists of two fire-clay lumps | the atmosphere of our large cities. 








A COLLAPSED BOILER. 
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Mr. LoNGRIDGE, engineer to the Manchester Boiler Assurance 
Company, in his annual report, describes a very unusual accident, 
which occurred on the 30th October at a bleachworks in the 
neighbourhood of Bury, and, though not an explosion, it deserves 
notice. The boiler referred to was 30ft. long by 8ft. 5in. diameter, 
made of plates varying from yin. to gin. in thickness, and had 
two internal flues 3ft. 2in. diameter, made of jin. plates. The 
ends were strengthened by two longitudinal stays lin. square, 
secured by straps and cotters, and there was a similar stay above 
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The boiler was 
r square inch, 
iameter, loaded 


the flues across the boiler near the middle. 

insured to work at a pressure not exceeding 8 Ib. 
and was provided with a safety valve 4}in. 

accordingly. It had also a steam pressure gauge and glass tube 
water gauge. About half-past ten o’clock in the forenoon of the 
day mentioned the shell of the boiler collapsed on the right-hand 
side, as shown in the accompanying engraving, copied from a photo- 
graph with which Mr. Longridge has favou us, commencin, 

about 3ft. from the front end, and fracturing through the line 








| Constructor of the ro 





reservoir, in communication with a range of pipes conveying the 
exhaust steam from some small Sih geseeene “_ 
ing cylinders and bleaching ere was, however, also a 
connection with five other boilers, working at Ln nm of 50 Ib. 
per square inch, by means of a self-acting ilibrium valve, so 
as to supply steam at a pressure of 8 lb, per square inch, 
in case of need. ortly before the accident, the attendant observ- 
ing steam blowing off from the safety valve of the low-pressure 
boiler (the pressure indicated by the gauge being then about 9 Ib.), 


went to the equilibrium valve and moved the weight on the lever, 
in order to reduce the supply of steam, and was returning to the 
fire-place when the shell of the boiler collapsed, as already described, 


accompanied by a noise resembling that of distant thunder. 

It appears that the valves communicating with two or three of 
the bleaching kiers had just been opened, which, by causing a rapid 
condensation of steam, must have produced a partial vacuum in 
the pipes and low-pressure boiler, and thus caused the collapse, an 
accident which could not have occurred had there been a vacuum 
valve upon the boiler. Although this is the first instance of 
collapse of the shell of a boiler which has come under his notice, 
Mr. Longridge has no doubt that other boilers of large diameter 
made of light plates may at times become strained in the seams 
from the same cause; and as this can be so easily obviated by the 
attachment of an air valve, it seems advisable to apply one in such 
cases, 





Coat In Amentca.—Another return of American industry for 
1865, of great interest to all of us, is the report of the year’s pro- 
duction of the extensive anthracite coalfields of Eastern Pennsyl- 
vania. The returns of the various collieries add up 9,488,396 tons 
of 2,240 lb. each—a decrease of about 500,000 tons when compared 
with 1864. The region to which the Reading ra railroad is the outlet 
produced 3,835,176 tons, of which near! -fourths were car- 
ried to market over that road. The igh region produced 
2,291,017 tons. The Pin ve collieries p: ced 157, tons, 
and the Shamokin 457,162 tons. The Lackawanna region pro- 
duced 3,341,158 tons. Since the commencement of coal-mini 
operations in Pennsylvania some forty-five years ago, the enormous 
amount of 134,121,549 tons of anthracite coal have been sent to 
market from the Pennsylvania mines. The bituminous coal mines 
of Western Pennsylvania in 1865 produced 1,383,486 tons, and in 
order to supply the demand for this kind of coal, although in the 
face of a high duty intended to be prohibitory, 685,052 tons of 
bituminous coal were impo: In 1820, when the coal trade of 
Pennsylvania , the entire annual product was but 365 tons— 
one ton a day. Now a single railroad, the Philadelphia and Read- 
ing, has brought to market 100,000 tons ina sing ie week. The 
only limit to the production in 1865 was the absolute inability of 
the various roads and canals to carry the coal from the mines, and 
the pare trade of the anthracite region in 1866 is estimated 
at 11,000,000 tons, by operators who are by no means the most 
sanguine of our ode 


MILLSTONES SUPERSEDED.—It has been proposed by Mr. John 
Cliff, of the Imperial Potteries, Lambeth, to apply the machine 
known as Carr’s disintegrator not only for the purpose of threshing 
and winnowing corn—for which it a) well adapted—but for 
that of reducing the grain to the condition of meal or flour. It is 
asse that, by this means, the preparation of the cereals, and 
of legumi vegetables, &c., as articles of food might be effected 
in a very short space of time, and by one machine worked at 
different speeds. In the process of threshing, the ears of corn 
only are proposed to be operated upon. The disintegrator, which, 
unlike any other pulverising machine, effects the object in view 
solely by percussive action, consists of four concentric systems 
formed of a series of iron bars, with open spaces between them, 
arranged cylindrically upon two disc-plates, around and parallel to 
a horizontal axis, and rotating upon the latter with great rapidity, 
each alternate system in an opposite direction. The substance to 
be broken up is fed in at the centre. This machine was originally 
used for pulverising superphospl-ite of lime, bones, &c., for 
manure, and was subsequently applied by Mr. Cliff for powdering 
dried clay in the manufacture of stoneware. The quantity of 
work it will accomplish, when compared with that performed by 
the ordinary pulverising appliances, appeare almost incredible— 
450 balls of Poole clay being reduced to dust in about twenty 
minutes (equivalent to a weight of 17 tons per hour) by the 
machine, 5ft. 5in. in diameter, erected at the Imperial Potteries. 
Owing to its ‘‘ shattering action,” the comparatively soft materials 
we have mentioned are powdered far more effectually than by the 
ordinary means, all ‘‘ caking” being avoided. It is now suggested 
that the sphere of utility of the hine in question may be 
greatly extended, ot, in the pulverising of flint, the ores of 
metals, &c., since it is found that such hard and vitreous materials 
as the broken and waste burnt stuff of the stoneware potteries can 
be reduced to powder by it as readily as dried clay; and, 
secondly, in the preparation of the cereals as above mentioned—an 
application based upon the observation of the very different 
effects which follow from a variation in the speed of the revolving 
beaters. 


LonDON ASSOCIATION OF FOREMEN ENGINEERS.—On Saturday 
evening last the thirteenth anniversary dinner of the London 








| Association of Foremen Engineers took place at the Freemason’s 


Tavern, Mr. John R. Ravenhill, C.E., presiding. Among the 
members and visitors present were the Rev. D. Greatorex, 
Incumbent of St. Paul’s; Capt. Clarke, R.E.; Commander J. W. 
Reed, R.N.; Mr. James Stabler; Mr. J. D’A. Samuda, M.P.; Mr. 
Joseph Newton, President of the Society; Mr. E. J. Reed, Chief 
navy; Lieut. Campbell; and Messrs. D. 
Walker, J. Simpson, E. Humphrys, James Robertson, T. Sanson, 
W. H. Stevenson, M. Jones, 8 Bagshaw, and about 200 others. 
Commander J. W. Reed spoke of the improvement in the status 
of the engi ing profession in the royal navy, and the power of 
the gentlemen before him to train up efficient officers for that 
branch of the service. Mr. Samuda, M.P., said it was pleasing to 
him to first address members of his own profession after his recent 
election to Parliament. The engineering profession is one, he added, 
in which no amount of capital has been found to holdits ground when 
unsupported by the necessary skill and ability, and in this respect 
it differs from many other lines of life. Masses of workmen, he 
said, are apt to look up to those immediately above them, whose 
ability they respect, and whom they know to have their welfare at 
heart; for this reason the majority of foremen engineers have great 
influence over a | body of the intelligent working mechanics of 
the kingdom, and he w his hearers to Jet this influence be 
eo directed. Mr. Walker, the secretary, read the report, 
which stated that during the past year the expenses of the society 
amounted to £183 4s. 0jd., and the receipts to £215 10s. 9d. ; leav- 
ing a balance of profit of £32 6s. 84d. During the same period 
many standard works have been added to the library of the associa- 
tion. Mr. Joseph Newton, of the Royal Mint, said that the 
politics of trade were entirely ignored by the society, the sole aim 
of the members being to promote engineering science and educa- 
tion. Mr. Humphrys arid Mr. Samuda then mentioned the great 
strides in engineering science that are taking place on the Continent; 
from personal inspection they were convinced that hard, earnest, 
competition with lish engineers is there springing up, and that 
exertion and study, on the part of practical men here, is necessary. 
Mr. E. J. Reed spoke of the importance of the engines to the ship, 
though he could hardly concur with some engineers, who seem to 
consider the ship a = of the engine. From personal experience 
he was of opinion that within the last few years the shipbuilding 
branch of science has lagged far behind marine enginecring. The 
meeting broke up after a pleasant evening had been spent. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible forthe opinions of our 
Correspondents. ) 





EFFECT OF THE HORIZONTAL SMOKE VOMITORIUM ON 
GENERAL VENTILATION, 

Srr,—I am very glad that ventilation—a subject so important to 
the health and happiness of the population—has occupied the 
attention of a gentleman in whom scientific attainments seem to 
be combined with practical skill. I have carefully perused the 
letter of Mr. C. W. Dymond, and, except in some details of their 
application, I fully concur in the physical principles which he has 
laid down. 

Being as thoroughly convinced as Mr. Dymond that our British 
architects have much neglected hygienic principles, and that the 
abodes constructed for all ranks of people instead of improving, 
as regards the requisites for the wholesome existence of that 
breathing and perspiring animal, man, have materially deterio- 
tated. I have for severa) years devoted some portion of my 
leisure time to inquiries into the true laws upon which an 
efficient system for the aerial purification of buildings might be 
founded. I find I have gone over all the ground that Mr. Dymond 
is now investigating, and I think I am in a condition to arrive at 
aright conclusion as to the value of the scheme which he pro- 
poses. 

As regards the twofold purpose implied in all ventilation, the 
admission of fresh air and the extrusion of fetid vapours, we are 
both agreed that it is desirable that the introduction of oxygen 
into the lungs should be performed with as little waste of 
the actual warmth of the inhabited apartments as possible; and 
that to secure this end, the air during the cold seasons should be 
warmed in its passages inwards. Looking to the accomplishment 
of our purpose of substituting pure air for the used atmosphere in 
the occupied chamber, we concur in the opinion that our motive 
power is derived from the two agencies of rarefaction by heat and 
barometric pressure. In fact, the principle in both instances is 
one, for by artificial combustion we lessen the local weight of a 
certain portion of air, which is immediately again compressed by 
the incumbent gravity of the aerial ocean. The act is just as 
simple as taking a weight out of one scale and making the other 
preponderate, 

In comparing our two plans cf ventilation, I find that Mr. 
Dymond depends more upon the action of fire than I doin my 
present apparatus, and, consequently, that his method is less 
adapted for use all the year round. 

Before investigating the particulars of his arrangements, I wish 
to express my entire approval of the eight conditions which he 
deems essential to the success of any efficient system of venti- 
lation. Of the jive principles which he adduces as the groundwork 
of his operations, I must say I do not clearly see the force of the 
Jiret. I cannot perceive why a reservoir of water having many 
tributaries should have but one emissary; but my experience in 
hydraulics is very limited, and probably Mr. Dymond is very 
familiar with the subject. Neither do I see the close analogy 
between a reservoir of inelastic fluid-like water and an equal 
bulk of elastic air, the latter being necessarily affected by every 
change of barometric pressure. Whatever truth this axiom of 
Mr. Dymond contains I think is explicable as a corollary of the 
universal law of gravitation. To his fifth axiom I demur in part. 
it is true that if air be abstracted from an apartment the vacuum 
will, if permitted, be supplied from another source, but the con- 
verse does not necessarily follow that if air be forced into such an 
apartment it will drive out ‘‘an equal portion of that which was 
previously therein.” Dr, Arnott, in his attempt to supply a perfect 
ventilation to the Consumption Hospital at Brompton, found, to 
his cost, that when he had pumped in his warmed air the foul air 
did not go out. No doubt a quantity of the mixed air was ex- 
pelled, but the wards were not purified, and hence arose the 
complete abortion of his plan. Of the threefold guarantee which 
Mr. Dymond proposes at the end of his interesting and able 
letter, I think their soundness can only be admitted when the 
efficacy of his contrivances has been proved by experience. 

I now proceed to consider the details of your correspondent’s 
system. ’ 

(a) His “‘ smoke-flue,” he proposes, ‘‘should be properly con- 
structed, and should terminate in a chimney, which, near its top, 
should be of circular or polygonal section ; and the vertex should 
be surrounded with a projecting collar of sufficient width in the 
form of a truncated cone, whose sides should incline at an angle 
of 45deg. The use of this collar is to deflect the wind upwards.” 
Whilst I was at this stage of my inquiries I, like Mr. Dymond, 
had faith in modifications of chimney finials as a means of 
preventing down draughts, and I tried every imaginable dodge to 
secure this result, but, upon repeated failures, I discarded ordinary 
chimneys as utterly untrustworthy. After a time I discovered 
that whensoever the flue of my ‘‘ atmospheric fire” issued into an 
outer passage of considerable length, the products of combustion 
were perfectly and invariably carried off. This effect was observed 
to be due to a governing current, which prevailed in one or other 
direction in this covered space. On these circumstances I have 
based the invention of my vomitorium. The efficiency of Mr. 
Dymond’s peculiar form of chimney, however, may yet be demon- 
strated, and I should rejoice in his success; but I must confess 
that I am sceptical in the matter. 

(6) Mr. Dymond is of course aware that this idea of an 
“* exhaust-flue,” or exode distinct from the smoke-flue, is not novel ; 
it has been tried with various success by builders and engineers, 
chiefly in the form of a double cylinder, the inner tube being 
intended for the smoke and the outer for the used air of the 
apartment. An apparatus of the kind was applied by Mr. Decimus 
Burton in the kitchen of the Athenzeum Club. As this office was 
situated in the basement of the building it was necessary to 
enclose it with hermetic accuracy, so that no effluvium of cooked 
viands should escape into the other apartments. The consequence 
was the creation of a West Indian temperature, the cooks worked 
in a medium heated to 100 deg. Fah., which Mr. Burton attempted 
to lower by means of the double flue-shaft described. The success, 
however, was very partial, the atmosphere retained its Plutonic 
intensity, and the health of the men suffered. I was consulted by 
Mr. Webster, the secretary, and I found the failure was due to the 
deficiency of a thorough draught, the quantity of air drawn into 
the exode-tube being quite incapable of inducing a current in the 
air of the kitchen. I had an interview with the distinguished 
architect, who having listened to my project of an express air- 
chamber to be constructed over the ceiling of the culinary saloon, 
and to freely communicate with it by a perforated diaphragm, 
admitted the truth of the principles invoked; but after consul- 
tation with ‘‘ the committee” po tee to adopt the remedy on 
account of the expense. The club-house, consequently, remained in 
the predicament that the cooks and scullions must pant, perspire, 
and fall ill, or that all the reception-rooms should be perfumed 

with the aromas of a cook-shop. 

Mr. G. H. Palmer also had recourse to the same contrivance, 
with only partial efficiency, in the factory of the Western Gas-light 
Company. There are, I believe, however, instances in which the 
double flue arrangement has proved satisfactory in private apart- 
ments. My experience has not led me to perceive any advantage 
connected with the adoption of this double channel, because I soon 
observed that the smoke-flue, if of a sufficient amplitude, and if 
bearing a just proportion to the area of the fire-place, would carry 
away as much air as the more complicated and expensive arrange- 
ment described. 

That Mr. Dymond is quite right in placing the inner opening of 
his ‘“‘ exhaust-flue” in the upper region of the rooms is proved by 
the efficacy of Dr. Arnott’s ventilators. These are invariably 
effective whenever a steady upward current prevails in the 
chimney, but when this is not the case they sometimes prove 
nuisances. For these reasons I remain an advocate for the single 
channel of escape for both the smoke and the foul air. 


(c) Mr. Dymond is an equally earnest Pd for a double 
source of air supply—“‘jone for ye feeding the fire with 
SS to conduct air into the room. I must 

ess that I am quite at a loss for.a reason why the air to feed the 
fire should come in one way and that to feed the lungs in another. 
A all means, let us have enough of this most essential element of 
ife and heat for both purposes; but why in ordi dwelling- 
houses we should construct an ial avenue for the respira- 
+ | air in the cy of a tube ey be the top of the house, 
and armed with four tenacula, in the fashion of on I can 
only understand by supposing that Mr. Dymond is influenced by 
Dr. Arnott’s fallacious notion of the air near the ground being 
more impure than the upper aerial strata, Once admitted, it 
would be practically impossible to prevent the air from the two 
sources from intermixing, and the fire, which must be placed in a 
position favourable to its function of radiation, could not be pre- 
vented from exciting currents from all points of the apartment. 
There is one circumstance in which I think Mr. Dymond’s 
notion of an air-trap in the shape of a bell, fixed in a windward 
direction, would be highly useful, and that is when the space to 
be ventilated only communicates with the atmosphere by the top, 
and where there is no side aerial pressure, such as in the holds of 
ra and the under decks when the dead-lights are hattened 
down. ere the gusty currents ee by your correspon- 
dent’s contrivance would really displace volumes of impure vapours, 
and cool and refresh the stifled inmates. I exhibited at the Inter- 
national Exhibition of 1851, class 22, a somewhat similar device, 
and which I described in these words :—‘‘ By placing rigid tubes in 
a vertical position, or somewhat inclined to the horizon, with open 
extremities, but having the upper orifice armed with a cowl 
directed to the wind, a rapid downward current of air is created, 
= forcibly ventilates confined spaces, such as cellars, holds of 
ships, &c.” 
But Mr. Dymond proposes, by leading the stream of air caught 
in his bell-shaped traps through a meandering path round the 
apartment, to attract a little warmth from the B ~aralie surfaces, 
and in this manner he thinks “‘ the gentle diffused stream of air 
would become sufficiently warmed on entering the apartment.” 
This project of warming the air in its progress to inhabited rooms 
has been tried by many persons. Mr. Cundy, Mr. Jeakes, and 
other mechanics, have constructed stoves in such a way that the 
air passed through spaces heated by metallic plates, and thus 
acquired’ a} genial warmth. Dr. Arnott adopted a modification 
of this means, in his efforts to supply oxygen and caloric at the 
same time to the patients of the Brompton Consumption Hospital. 

In the Houses of Parliament at Westminster Dr. Boswell 
Reid acquired celebrity from his mode of warming and venti- 
lating these illustrious arenas of litical discussion. The air 
was admitted from the side through a fine gauze sieve into an 
ante-chamber in the basement, where it was hed and moistened 
by means of numerous jets of water; it was then passed through 
laminzw of metal plates, or flattened vessels, filled with hot water. 
The heated air was received into a chamber adjacent, where its 
humidity and temperature were adapted to Dr. Reid’s standard of 
aerial wholesomeness. Having been thus strained, washed, warmed, 
mixed, and thoroughly prepared as a kind of respiratory posset 
for the lungs of our legislators, it passes beneath the floor of either 
house, and was permitted to flow upwards. Dr. Reid first em- 
ployed small perforations in the floor for this purpose, but in this 
way the prepared air collected in its career a quantity of fine dust, 
which irritated the vocal organs of the speakers, and disturbed 
their elocution. This inconvenience urged Dr. Reid to change the 
situation of his small pores or foramina to the skirtings, exactly in 
the manner now recommended by Mr. Dymond. The used air of 
the houses was carried upwards by the agency of a high shaft, in 
the interior of which a fire always burnt, and supplied the rarefy- 
ing power, which was enough to maintain a constant ascending 
current. 

These very ingenious contrivances militated in some way against 
the design of the architect, and a misunderstanding exploded 
between Dr. Reid and Sir Charles Barry. The philosopher being 
the weakest went to the wall, and the architect triumphed. If 
philosophy, which in this case succumbed to art, had had more to 
say in other questions relating to this national edifice, perhaps the 
rapid dilapidation which we now witness in the ill-selected stone 
employed in the building would not have occurred. 

In order to show Mr. Dymond how consentaneous our views 
generally are as regards this great question of ventilation, I will 
take the liberty of quoting the following passage from a paper read 
by me, sixteen years ago, before the Royal Institute of British 
Architects. After describing the form of the stove intended to 
contain my solid gas fire, and showing how a zinc pipe of a given 
diameter introduced the air from the outside of the house, part of 
which air administered to the support of combustion in the interior 
case or kiln and part passing upwards between the terra-cotta 
kiln and ornamented external case, it became warmed, and entered 
the room three feet from the floor. After also showing how the 
interior kiln and its flue hadan exhaurient effect upon the 
damaged air of the chamber, I observe :—‘‘ Each adult spoils, by 
the action of the skin and lungs, 280 cubic inches of air per 
minute; but, allowing a wide margin for accidental variations, I 
state the amount at 360 cubic inches. In this calculation the 
entire chemical demand ‘is taken into account; but as the human 








that gentleman mentions that the screw employed was two-bladed, 
and in his design of the deflectors for the same wapve but one 
pair, placing them upon the rudder post of the vesse 

Accepting as a fact the beneficial action of these deflectors in 
causing the body of water acted upon by the sorew to take a 
direction parallel to the keel of the vessel instead of at an angle to 
it ; and supposing the circular area acted upon by the screw to be 

into four equal séctors by.lines at 45 deg. to the horizon. 
whole advantage. to be from mode of construc- 
tion would only be obtained whilst the screw was ing within 
the upper and lower sectors, whilst during the time the blades were 
within the other or nearly horizontal, the old action of 
forcing the water out to the side would take place. With the in- 
tention of supplying this want, I read that in the drawings laid 
before the Institution more than two reflectors are represented. I 
should therefore be glad if through your valuable columns I could 
ascertain— 

Ist. If more than a single pair of deflectors have been experi- 
mented upon, and what was the result com: with the employ- 
ment of one pair? as I imagine it should give theoretically a 
double saving of power. 

2nd. Through what extent of the revolution would a single pair 
of deflectors with the most advantageous width be theoretically 
sufficient to deflect the current coming from the screw; as this is 
necessary to solved in order to determine whether more than 
two pairs of deflectors would not be found n to accumulate 
all the currents tending to leave at an angle, and to deflect them 
into a direction most calculated to aid the propulsion of the 
vesse! 

I hope that Mr. Rigg will be able to throw some additional light 
upon these questions, which at present appear likely to create as 

t a revolution in the necessary draught of large screw steamers, 

y decreasing the radius of the propeller, as in the speed by the 
saving of y expenditure of power. G. H. 

Girlitz, Prussia. 

IRON FIRE-PROOF WAREHOUSES. 


Srr,—In the construction of fire-proof warehouses, from the 
experience taught by the late fires, it appears to be highly neces- 
sary to improve upon the present style i such buildings. 

For this purpose the following plan might be adopied :—After 
a solid foundation has been got, three or four courses of bricks 
laid in the same with concrete, to be the under-course for the 
foundation ; on top of this large foundation blocks of stone to be 
laid with concrete, upon which eable iron foundation sole 

lates, laid horizontally and bolted firmly to the stone, would 
‘orm bottom plates 12ft. to 15ft. in length, 3in. to 4in. in thick- 
ness, and 24ft. to 3ft. in breadth. About 3in. from both of the out- 
side edges of such bottom plates, and on the upper side, angle or tee 
iron to be bolted down along the whole length of the sole plates 
opposite to each other, and round or along the entire length and 
breadth of the foundation. To this angle iron, boiler or ship 
plates to be rivetted, rising perpendicularly and resting edgewise 
on the bottom plate, opposite to and facing each other, about 2ft. 
apart, thus forming, as it were, double walls of iron. At con- 
venient distances, say from 4ft. to 5ft., cross section plates to be 
attached tothe upright wall plates, binding them firmly together and 
forming the double iron walle upon the well-known and thoroughly- 
tested cellular principle, combining lightness with strength. 

The upright columns, the beams or girders, as well as the cross 
joists (upon which cast iron plates would rest to form the floor), 
to be all of iron, and in construction oval or circular, i.e., tubular, 
and as such, to be capable of having a water circulation to pass 
through and through them; likewise the hollow cellular iron 
walls to be rivetted, water-tight, and capable of having a water 
circulation from top to bottom of the building between the walls. 











The roof to be of iron, and so formed as to be capable of retaining 
as a cistern 1}ft. to 2ft. of water, with suitable apparatus to allow 
| the water to flow into and fill up the hollow cellular walls, the 
| columns, beams, joists, &c., in case of a fire occurring to the 
goods stored within the warehouse. By this means ihe warehouse 
would be absolutely fire-proof, even in the greatest conflagration, 
which is not attainable by the present construction of fire-proof 
buildings, as has been attested by the recent fires in London and 
elsewhere. Wm. M. HALBERT. 
Glasgow, 19th February, 1866. 





LIFEBOATS. 


S1r,—In reference to the suggestion contained in Mr. Watson's 
communication in last week’s ENGINEER, “that steam could be 
well applied as a propelling power” for lifeboats, ‘‘ while they 
retained all their present advantages,” we beg to state that the 
plan alluded to by him has appeared to us so feasible that at the 
very time of his letter appearing in your paper we were engaged in 
preparing a model of a lifeboat in which the motive power was 
steam, with the intention of submitting it to a well-known 
philanthropist, who, we thought, might assist its introduction 
into the field of usefulness. 

We had considered a long list of propellers, and when Mr. 
Watson’s letter appeared had decided on adopting either twin 
screws or water jets, our inclination rather favouring the latter, 
joe ee as the former, unless effectually caged in, has obvious 

isadvant: 





body is a heat-producing and evaporating machine, it is 'y 
that the stratum of air which surrounds the person should be con- 
stantly renewed by currents. To produce this effect we may allow 
a tenfold volume of air, which would raise the quantity required to 
3,600 cubic inches per minute for each individual, in order suffi- 
ciently to dilute the deleterious exhalations from the skin and 
lungs; and rapidly to carry them off this constant transit of air is 
needful. The marine barracks at Woolwich are supplied with air 
by means of a steam pump, at the rate of 4,000 cubic feet per 
minute—suflicient to keep in health 1,000 men—a quantity equal 
to four cubic feet per minute for each soldier.” 

“Mr. Goldsworthy Gurney has ascertained that the velocity 
which can be imparted to a volume of air in the shaft of a mine b 
rarefaction, equals the rate of 1,000 ubic feet per minute, eongh 
a cylinder the cross area of which shall measure a square foot, or 
rather more than ten miles an hour. The whole quantity of the 
respirable medium of an apartment of ordinary size may be renewed 
every sixteen minutes through a channel of which the diameter is 
not beyond six inches.” 

“As houses are now constructed no air is supplied except 
through chinks and keyholes, unless keen currents of icy tempera- 
ture are let in through opened windows and doors. To these free 
currents the poor are notoriously opposed, and their prejudice is 
not without some reasonableness. Having but little fuel, scant 
clothing, and no superabundance of food, a discriminating instinct 
leads them to prefer the present and tangible good—warmth—to a 
rude influx of oxygen of which they do not know thevalue, but 
which palpably deprives them of heat--an element indispensable 
to health.” 


I have thus endeavoured to show Mr. Dymond that my vomito- 
rium is but a lever in a plan which contemplates the entire ventila- 
tion of dwellings, and alt edifices where human beings congregate. 
With deference I submit that the guarded admission of air through 
the ceiling in the manner I have suggested in my letter, and the 
conferring certainty on the extrusion of smoke and unhealthy 
gases up the chimney by the aid of the vomitorium, will produce 
all the results which are desired with greater efficiency and sim- 
plicity than any means as yet published. 

By these observations I do not desire to discourage Mr. 

mond’s exertions in the good cause, but rather to animate him 
with the assurance that his success will command a large measure 
of sympathy. D. O. Epwarps, M.D., &c. 

London, 18th February, 1866. 





RIGG’S PROPELLER. 





S1r,—In the paper read by Mr, Riggs upon his patent duplex 
screw propeller, before the Institution of eee Engineers, 


Our object was, of course, not to advance our own interests, but 
to promote to the utmost any public good which our designs might 
be the means of effecting. We shall, with this view, be happy to 
take whatever steps may be prudently recommended by any 
scientific gentleman. VAUGHAN AND DEACON. 

Queen Insurance-buildings, Liverpool, 

February 14th, 1866. 





STREET RAILWAYS. 


Sir,—As street railways are now attracting no small share of 

wblic interest in London and some of the large provincial towns, 
Fig perhaps be excused for troubling you with a few words on 
the subject. : 

“The rail or tram-plate which you suggested in your able article 
on this subject in THE ENGINEER of the 9th instant, was proposed 
by me in the summer of 1861, at which time I prepared drawings 
of the same, and submitted them to Mr. G. F. Train and his 
engineer. It is scarcely necessary for me to say that my interview 
with Mr. Train was an amusing one, and that I found him too 
well satisfied with his own arrangements to contemplate any 
change in them. Later in the same year I laid the plan beforo 
the Liverpool Road and Railway Omnibus Company, but the 
difficulty of obtaining powers to lay down a line of rails in the 
Liverpool streets, prevented that company from taking any action 
in the matter. , : 

My proposal was to use a plate-rail 4in. wide, with a depth of 
hollow, say ygths of an inch, this holiow being worked to a radius 
of about 3in. and rounded off into the surface with a return curve, 
so that the section of the rail presented a double ogee form, the 
edge being level with the surface of the road. 

Such a rail, from 4in. to Gin. wide, would be so easy of entrance 
and exit as to preclude any objection on the ground of obstruc- 
tion to the general street traffic; while at the same time any 
ordinarily careful driver would find that the hollow form would 
render it easy for him to keep the line of the track. The objection 
that such a rail would be dangerous to horses on account of its 
being slippery is more imaginary than real, and would, I think, 
soon give way after a short trial. Henry H. WEST. 

Liverpool, 20th February, 1866. 








CENTRIFUGAL Pumps.—Messrs. Easton and Amos are now con- 
structing, for Portsmouth Dockyard, the largest centrifugal a 
ever made, It will be driven by an engine nominally of 80-horse 
* power. 
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WATER AND SEWERAGE. 


OF all the engineering problems waiting solution, none are more 
important than these twain—the best mode of saving and using our 
water and of utilising our sewerage. Writing as we do in a 
locality situated but a few feet above the level of high-water in the 
Thames, under the dismal inspiration of an “‘ ever down-pour ” of 
rain without, it seems anomalous to speak of saving water. In 
London for some time past the citizens have had much more water 
than has conduced to comfort, and many of them have probably 
wished the water away—to no matter where—so that we have dry 
streets again. The water will get away without doubt, first into 
the Thames, and by that great conduit into the ocean, from which 
again vapours will be sent up to form clouds, which will, accord- 
ing to the order of the God of Nature, break up, and again send 
down their blessed showers on this or other thankless lands. So 
much for the winter months—we are deluged to no good purpose; 
and in summer we have droughts, which kill sheep and cattle, and 
give occasion sometimes for lamentations, fasting, humiliation, and 
prayers, but not for the construction of the tanks and reservoirs 
which would amply suffice, in many districts, for the irrigation of 
the land, and for the watering, to their heart’s content, of man 
and beast. If God in his goodness supplies the water—never mind 
about the particular month—man may, at least, find the pitchers 
to collect it, and he should not grumble about the spilt treasure if 
he fails todoso. The grand supply of wholesome water we receive 
in the winter months we permit to run to waste, and in summer 
we pay the penalty. No section or portion of humankind live now 
under a theocracy; natural laws are now our only guide in natural 
affairs, and the bounties of the clouds should be seized and 
treasured, not merely as a set-off against the time when “the 
heavens are as brass,” but for application to the uses for which 
they were designed by the Creator. It is passing strange that the 
people of England should be so far behind those of Italy, India, 
China, and other lands, in the arts of irrigation. 

Happily, an appreciation of the value of water as a sanitary 
agent is rng Sane as is evidenced by the increasing number 
of towns and villages that are, year after year, asking for sanctions 
under the Local Government Act, to provide an adequate supply 
of water to the respective communities whose affairs they md 
nister. We notice that for the year ending 28th July, 1865, under 
the Act referred to, twenty-two towns and villages had sanctions 
granted, in whole or in part, for water supply to their respective 
localities, the amounts to be expended ranging from £20,000 down- 
wards. This indication of the desire to use water is very good, 
but it would be far more satisfactory if accompanied by a mani- 
fested desire to economise that essential element of life and 
comfort. 

In the year ended 28th July, 1865, we observe that sanctions 
were granted under the Local Government Act to forty towns and 
villages for drainage and sewerage works, the amounts to be ex- 
pended ranging from £90,000 downwards. The increased number 
of the centres throughout the kingdom in which sewage is collected 
greatly enhances the importance of the problem :—How can this 
valuable fertilising agent be most economically and effectively dis- 
tributed and its virtues most exhaustively applied ? 

That sewage cannot be utilised, and that our rivers cannot be 
cleansed, by the attempt to | pom raed the solid matter of the 
sewage, and to allow the liquid portion to flow away, may now be 
accepted as a demonstrated fact. The solid matter precipitated, 
as at Birmingham, consists of mere non-absorbent siliceous sludge, 
the road grit worn and washed from roads and streets. The liquid 
sewage, which is there allowed to flow (very slightly clarified) into 
the river Tame, contains at once the essential elements which 
defile our streams on the one hand, and, on the other, the ferti- 
lising qualities which can only be arrested and economised by 
filtration through the soil that has an affinity for every constituent 
of value in the liquid, and which it detains, permitting the surplus 
water almost perfectly clarified to escape. It is to be lamented 
that with the knowledge we now possess of the fertilising proper- 
ties of liquid sewage, of the urgent need there is for its application 
to the impoverished land, of the constantly increasing pollution of 
our rivers and streams by their being made its channels of con- 
veyance along the bottoms of valleys instead of being distributed 
over their sides that so little has been done as yet in convertin 
a nuisance and a pest into a prolific source of health, wealth, anc 
substantial blessing. At Edinburgh liquid sewage has been used as a 
manure with advantage for centuries. Its application in the same 
way has been equally successful at Croydon, Carlisle, Rugby, 
Watford, and Worthing. At some other places the comparatively 
worthless solids are arrested, but in far the greater number of 
sewaged towns, the liquid that should be employed to fertilise the 
land is worse than wasted by its direction into our rivers and 
watercourses to their pollution. Such is the case at Liverpool, 
Manchester, and almost all the towns where sewage works exist; 
> eae Yorkshire, Cumberland, Northumberland, and 

Jurham. 


A glance at the localities throughout the country in which 
sewerage and drainage works are in process of execution tends to 
magnify the importance of this <a and ical ti 
Many of the towns and places which are being sewered are 
situated in agricultural districts. We observe many of them are 
in the counties of York and Lancaster, others in the counties of 
Gloucester, Dorset, Devon, Wilts, Somerset, Northumberland, 
Durham, Cumberland, Chester, Hants, Glamorgan, Denbigh, 
Middlesex, Sussex, and Herts. At Swansea, £22,000 is being 
expended on sewerage works; at Whitehaven, £25,000; at West 
Derby (Liverpool), £26,500; at Wakefield, £12,000; at Portsmouth, 
£90,000; at Merthyr Tydfil, £27,000; at Ormeskirk, £18,700; 
with smaller amounts at numerous other places. Surely some of 
those localities possess natural facilities for the adoption of Mr. 
Rawlinson’s recommendation to distribute the liquid sewage over 
the land adjacent to the towns by the least expensive and most 
effective mode of open earthwork canals, which may be covered, 
if need require, near towns and houses. It is to be hoped that 
henceforth, at least, the costly errors of the past will be avoided, 
and that wherever surface irrigation by liquid sewage is practicable 
at a comparatively small cost, that profitable mode of distribution 
will be adopted; and that Baron Liebig’s warnings and Mr. 

tawlinson’s counsels may no longer fall upon deaf ears or unheed- 
ing winds, 











GRAY’S PORTABLE STEAM RIVETTER. 


In arecent number of THE ENGINEER we referred at some length 
to a portable steam rivetter, the invention of Mr. Mac Farlane 
Grey, which has been already used in Liverpool with considerable 
success. We are now enabled, through the kindness of the 
Institution of Mechanical Engineers, to lay before our readers 
complete drawings and description of this rivetter, sufficient to 
inake its action and construction perfectly clear :— 

Fig. 1 shows a general elevation of the rivetter and dolly in 
their working position, and Fig. 2 is a transverse section of the 
rivetter ; Figs. 3 to 9 show the construction of the rivetter to a 
larger scale. 

The rivetter is made as we have said, with a swage-tool always, 
whether for flush rivetiing or for snap-heads; and this swage- 
tool A, Fig. 8, is held in the front end of the cylinder B, and 
forms a loose plug or plunger not connected to the piston; while, 
as our readers will recollect, the piston itself C is an independent 
long bolt or hammer of suitable weight, traversing backwards and 
forwards like a shuttle in the cylinder B, and striking the end of 
.the swage-tool A within the cylinder. By this arrangement the 
swage-tool or tool-head A remains almost statio ; and the total 
length of the machine is reduced to only the length of the stroke 
of the piston, together with the part struck of the tool-head, the 





length of the piston, and the thickness of the back cover; while 
the length required in an ordinary steam hammer for the stroke 
outside the a the stuffing-box is here got rid of 
altogether. is is not only a saving of length, but also an 
economical simplification, and does away with the risk of breaking 
the bottom of the cylinder by an unobstructed stroke of the 
hammer; for the tool-head being entirely loose in the cylinder acts 
as a safety bottom to the cylinder. 

The tool-head A, Fig. 8, which receives the blow from the 
an and communicates it to the rivet, must not be made too 

eavy, otherwise its inertia would deprive the blow of much of 
its force. It must also be long enough to follow up the rivet, 
while still having sufficient length left in the cylinder to serve as a 

ide. These two conditions are met by making the tool-head 
ollow towards the piston, as shown in Fig. 8; and its weight is 
only from 1} 1b. to 2lb., or about half the weight of the hammer 
— The piston C has bee J tapering end, which enters the 
ollow of the tool-head and strikes on the bottom of the recess. 

The face of the tool-head for flush rivetting is made slightly 
rounded, but nearly flat; for snap-rivetting it is formed into a cup 
of the required form. It is always easier to make a pan-head by 
the machine—that is a head which is the frustrum of a cone—than 
a snap-head, as the sides of the -head form a firmer centerin 
for the machine. The tool-head has two or three ves turn 
on the inner end for twine packing, as shown in Fig. 8, which is 
sufficient to withstand the very slight pressure of steam in the 
return stroke of the piston; the steam port D at the front end is 
only about one-hundredth part of a square inch in area, and the 
tool-head might therefore almost be left without pins 

In the distribution of the steam, as the piston has no projecting 
part outside, its motion cannot be made available for working the 
slide valve by external connections; and the first rivetter was made 
with inside tappet levers, moved by the piston coming in contact 
with them. though these served the purpose very well, it was 
thought that, as the speed of the piston was sometimes above 
2,000ft. per minute when it struck the front tappet, such an action 
would be destructive to the machine, notwithstanding that the 
movement was effected by a very gentle taper upon the piston. The 
next machine was therefore made with an inside tappet at the back 
end only, and with a small steam port at the front end for moving 
the valve; and the return stroke of the piston being performed at 
a comparatively low velocity, the inside tappet can be worked at 
the back end with great accuracy and with little wear. Moreover, 
it is necessary to retain the mechanical movement at the back end 
of the cylinder, in order secure the requisite certainty of action 
for preventing the possibility of the piston ever striking that end 
of the cylinder. 

The slide valve E is a piston valve, and is shown in its 
two extreme positions in Figs. 8 and 9. In the position shown 
in Fig. 8 the hammer piston C has uncovered the valve steam 
port F, and the steam which has been propelling the hammer 
piston can now act on the piston of the slide valve E, which 
is thereby moved forwards into the position shown in Fig. 8, 
cutting off the steam at G from the chamber H of the back port 
and opening it to the exhaust K, and closing the front port D from 
the exhaust K and opening it to the steam G. In this position 
the steam chamber G has an opening to the front port D through 
a groove in the side of the slide valve, this groove being partly 
closed by the small regulating screw I, and the steam is thus 
admitted slowly to the front of the hammer piston. At the same 
time the back port chamber H and the back end of the cylinder 
are open to the exhaust chamber K. As there is then steam 

ressure on the front of the hammer piston, and a free exhaust 
behind it, the piston will move towards the back end of the 
cylinder; but at some distance irom the end it comes into contact 
with the inside tappet, J, Figs. 4 and 5, for which a recess is pro- 
vided in the side Hi the cylinder, and the piston in passing pushes 
the tappet into the recess, as shown by the dotted line in Fig. 4. 
The tappet motion draws the slide valve back, and the ——- 
of the steam passages are thereby reversed, as shown in Fig. 9; 
and the motion of the piston is changed to the forward stroke 
before it has come into contact with the back end of the cylinder. 

The back port pipe L, Figs. 3 and 5, is the steam way to the 
back end of the cylinder, and connects it with the back port 
chamber H of the slide valve casing, Fig. 8. This pipe is screwed 
steam-tight into the valve casing, and at the back end it is packed 
with a gland, as shown in Fig. 5, which allows for the expansion 
of the tube. A separate tube is used for the sake of getting a 
simpler form for the cylinder casting, and in order to save weight 
and get a cleaner passage than if it were cast in one piece with the 
cylinder. 

The back end of the hammer piston C, Fig. 8, is made of a curved 
shape to ease the shock of the blow upon the inside tappet J, 
Fig. 4. At the front end the body of the hammer piston in the 
first rivetter had longitudinal channels made in it, extending so 
far back that when the piston advanced to the fullest extent in 
following up the tool-head the body of the piston should not close 
the front steam port D; these channels were adopted in place of 
turning down the entire body of the piston, in order that the full 
length of bearing of the piston in the cylinder might be preserved. 
In the improved construction of the rivetter, however, shown in 
the drawings, the necessity for these channels is obviated by 
extending the front steam port D far enough forwards, as shown 
in Fig. 8, so that it is never entirely closed by the body of the 

iston. 

The steam stop valve is a small grid valve, with a spring to keep 
it on the face, and a spiral spring to close it, or a cock with a 
spring to close it. It is in a casing at the side of the steam 
chamber of the slide valve, and is opened by a cord extending to 
one of the back handles M at the end of the cylinder. Any diffe- 
rence in the amount of opening of the steam stop valve affects 
only the forward stroke of the piston and the force of the blow, 
the velocity of the back stroke being regulated by the set screw I 
in the steam groove of the slide valve, Fig. 8, which determines 
the rapidity of the blows without altering their force. The steam 
is conveyed to the rivetter by a six-ply flexible tube of jin. bore, 
with brass nozzles of jin. bore. The exhaust pipe is jin. bore at 
the nozzle, and a short length of india-rubber pipe of lin. bore is 
attached to carry the waste steam away. 

The horizontal rivetter, shown in the engravings, consists of two 
parts, the rivetting cylinder and the holder-up; when in operation 
these two portions are locked together through the next rivet hole, 
as shown in Fig. 1, and in this form the portable steam rivetter is 
therefore called the “* locking machine,” to distinguish it from the 
other forms of the machine which are either permanently coupled 
or permanently separate. The locking pin N is attached to two 
short studs cast upon a nozzle O, Fig. 8, which is screwed on the 
end of the rivetting cylinder, being held from turning by the 
spring bolt P, Fig. 3, engaging in one of the notches Q upon the 
nozzle. The foremost of these studs R is mounted with a hollow 
screw and key § for adjusting the position of the locking pin to 
suit the gauge of the rivet holes; the other stud is a guide for the 
inner end of the locking pin. The locking pin is fin. diameter, 
of steel, and the socket in which it is fixed forms a large shoulder, 
as shown in Fig. 8, for butting to the plate that is being rivetted ; 
this shoulder is so much in advance of the end of the tool-head 





that sufficient room is left for the projection of the head of the | 


rivet, as seen in Figs. land 10. On that part of the locking pin 
which is on the other side of the plates there are a number of 
ratchet teeth, Fig. 13, and these lock with a catch T on the houter- 
up, by which means the two portions are held together during the 
operation of rivetting. The locking pin is made in two pieces, a 
head with two eyes which go on the two studs of the rivetting 
cylinder, and the pin itself, which is cottered into this head, so 
that either a larger or smaller pin can be used as required. 

The blow of the portable steam rivetter is so powerful that for 
horizontal rivetting a common dolly cannot be employed, as the 
rivet would never be brought up in the head. A ey eg is 
therefore used, as shown in Figs. 10 to 13, and its action has been 





found very satisfactory. The dolly is in a spring box made of 3in. ‘ These would be strange laws. 


and locking catch T 


boiler tube, on the front of which are the ™ rh 5 
of the rivetter. By 


for connecting the dolly to the pean | pin 

yng eye on the locking pin and forcibly pushing the doll: 
alo e pin, the spring would be com and the catch 
would engage in one of the teeth of the pin. Butit would be very 
difficult to run the dolly up perfectly fair on the pin, and the 
locking catch might not engage securely with the tooth, and might 
be only on the point of the tooth, in which case the dolly would 
be driven off by the first blow of the rivetter, and the rivet would 
not be brought up in the head. To obviate this the dolly is made 
with the compression notch U at the back end, and a spring 
detent V in one of the handles W; and the workman holding the 
dolly by both handles places it on the ground, and by a sudden 
jerk compresses the dolly spring until the detent V lays hold of 
the notch and the compression of the dolly is thereby retained. 
The dolly is now lifted and entered on the locking pin, and. the 
rivet is inserted and pushed home by the dolly, and the locking 
catch T lays hold of one of the teeth of the locking 
pin; as there is now no strain on the dolly, the catch T is not 
prevented from entering to the bottom of the tooth so as to obtain 
a secure hold of the locking pin. By then turning the detent 
handle W, which is he eas into the dolly cap, the detent V is 
withdrawn; and the dolly being released, as shown in Fig. 10, 
presses upon the rivet with almost the full compression got by 
jumping it together on the ground. 

During the rivetting the workman has only to keep the dolly 
true on the rivet head by a slight pressure sideways, and the 
strongly compressed spring causes it to press with great force on 
the rivet, and makes very sound work. When the rivet is finished, 
the locking catch T is disengaged by means of the lever X, and the 
dolly being released resumes its original condition, as shown by 
the dotted lines in Fig. 10. With flat-headed rivets the dolly is 
merely turned round on the locking pin, and the catch T is thereby 
thrown out of the tooth which is only on one side of the pin. The 
dolly is then removed from the locking pin for the purpose of 
being compressed again; the workman on the rivetting side has at 
the same time removed the rivetter to the next hole, and when 
the dolly is lifted up the locking pin is ready for it, and the same 
process is repeated. 

It was originally intended to support the portable rivetter by a 
lanyard with suflicient slack to allow of a great range of the 
machine. Where it is convenient to have this it would no doubt 
be an advantage, as the lanyard would not require to be shifted or 
altered in length oftener than about once an hour for horizon 
seams. It would be attached to the front of the machine, and 
should be of such a length as to suspend the machine six or eight 
inches below the rivet holes, so that the workman would have to 
depress his end of the rivetter sufficiently to tilt up the point of 
the locking pin to the rivet hole, when the machine could be 
pushed home. It is found, however, tiat the rivetter can be 
worked without a lanyard, without much inconvenience to the | 
workman. When the rivetter an: dolly have been locked together, 
the workman is relieved from all the weight; and it is —! in 
shifting from hole to hole that he has to carry the machine, which 
is easily lifted with one hand at the back poe foe the other at the 
locking pin handle 8, Fig. 1. In the first machine there were 
handles at the front end also, but these were not needed and have 
been discontinued. 

In Fig. 14 is shown an elevation of a vertical coupled rivetter, 
in which the rivetting cylinder B and the dolly Y are per- 
manently coupled together by the coupling Z. This form of the 
rivetter is partiouealy suitable for rivetting ships’ frames lying 
horizontally on the ground; and in this case the rivetting 
cylinder B is below, and the dolly Y at top. For shifting the 
machine when the rivet is completed the dolly is compressed by a 
jerk as before, and the compression is retained by the detent until 
the machine has been removed to the next hole and the rivet 
inserted, when the detent is withdrawn, and the dolly holds up the 
rivet against the blows of the rivetter. 

In the horizontal locking rivetter the weight of the rivetter 
itself and locking pin is 45 lb., and of the holder-up 341b. The 
vertical coupled rivetter is a few pounds heavier, the holder-up not 
being altered in weight. 








Navy Estrmates.—The navy estimates for 1866—67 were issued 
on Monday, and show a net decrease of £4,071, as compared with 
the vote for the financial year 1865—G6, The totals are—required 
for 1866—67, £10,388,153, and—last vote for the financial year 
1865-65, £10,392,224. Under the various heads there are items of 
increase and decrease. The most important items of decrease are 
—wages to seamen and marines, £82,302 ; victuals and clothing for 
ditto, £90,506 ; and naval stores, £377,771. The most important 
items of increase are—dockyards, &c., £64,776 ; new works, build- 
ings, machinery, and repairs, £364,880 ; and army department con- 
veyance of troops, £82,208. The extra receipts and repayments 
last year were £157,591, and they are estimated this year at. 
£149,163, of course diminishing the expenditure to that amount. 


LAUNCH AT MILLWALL.--On Saturday afternoon last the screw 
steamship Mataura was launched by the Shipbuilding and Graving 
Docks Company at the Millwall Ironworks. This vessel is 
the first of a powerful line of steam packets intended to 
ply between England and the Isthmus of Panama, a part 
of the new route to Australia and New Zealand, rid the 
Panama Railway. The Mataura is not so large as some steamships 
that have been built, but is a substantial, roomy vessel, able to 
carry the large quantity of fuel necessary for her lengthened 
journey. The breadth of beam is 35°Gft.; length between perpen- 
diculars, 285ft.; depth, 26°8ft.; builders’ measurement, 1,767§3 
tons. ‘Triple engines of 350 nominal horse power, manufac- 
tured by the Millwall Iron Company, will be fitted as quickly as 
possible, and the vessel placed in the hands of her owners, the 
Panama, New Zealand, and Australia Royal Mail Company. The 
ship is a handsome one, built expressly for speed, A luncheon 
preceded the launch, at which the usual complimentary speeches 
were made, those present frequently expressing themselves as 
“proud” and ‘‘ happy,” rejoicing moroever that at the present 
time ‘‘ the nations of the earth are shaking hands across the seas.” 
Miss Hamilton performed the christening ceremony successfully 
in the presence of Admiral Hamilton, Lord Claude Hamilton, 
Sir John Hay, and many other spectators. 


EXTRAORDINARY CLAUSES IN RAILWAY BILis.—The reports of 
the Board of Trade on the railway bills of the session are now 
making their appearance, and enough of them have been already 
issued to show how strictly they must be watched. The Metro- 
politan District Railway Company presents a bill which is to 
confer on it power to underpin or otherwise strengthen any houses 
within 100ft. of their railway. The Board of Trade mildly suggests 
that it may deserve consideration whether the company ought to 
be allowed, without the consent of the persons interested, to put a 
buttress or shore or other stay above the surface of the ground 
against a house which they do not intend to purchase, as the 
object of the clause appears to be to preclude persons from 
claiming compensation on account of their houses heing injuriously 
affected, and compel them to accept in lieu of it such strengthening 
as the company provide. The Pneumatic Despatch Company 
having already obtained powers to lay down tubes under the 
streets of the metropolis for the conveyance of despatches, now 
asks powers which will enable it to. convey passengers and goods, 
The bill proposes that the company shall have power to purchase 
compulsorily vaults and cellars without purchasing the houses to 
which they are attached. This bill asks also the unprecedented 
power to take buildings or land compulsorily if authorised by the 
mere certificate of the Board of Trade. The owner of property 
taken from him compulsory is not to have the right to have either 
the question of the necessity for taking it or the amount of com- 
pensation decided by a jury. A single arbitrator appointed by 
the Board of Trade is to settle the question of compensation, 
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TO CORRESPONDENTS. 

Nortce.—A Spectat Eprrion of Tue Encrneer ig published for 
Foretcn CIRcULATION. is edition, ‘i upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. ; 

*,* We beg to call the attention of our ‘Advertisers to the notice 
below, and to state that the large circulation of ‘THE ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

T. W.— We shall be glad to see the tracing. 

W. il. N. (Chard).— We regret that we are not able to avail ourselves of your 
offer at present, . 

D. AND E, (Leicester).—Received along with several other letters to the same 
purpose from. different makers. 

SUBSCRIBER.—Your idea is very ingenious, and might be found to answer very 
well indeed in practice. Water should be used, however, instead of air, which 
would leak through the plates in process of time. 

C. C. C.—Messrs. Hetherington and Co., Manchester, or Messrs. Dobson and 
Barlow, Bolton, will possibly supply you with the machinery you require. Your 
note we can only insert as an advertisement, 

W. R. M—Zn order to pass an examination as a civil engineer you must study at 
some college granting diplomas, such as Trinity College, Dublin, the Glasgow 

. There is no other way of carrying out your object. 

W. M. AND Co, (Cannon-street).— We fancy that, under the circumstances, it 
may be advisable to refrain from all allusion to the question until the completion 
of the next series of experiments, which we shall be happy to witness, 

A. G.—Your drawings have placed the whole matter in a far clearer light, and we 
have therefore thought it better, upon the whole, not to publish them. In the 

Jirst place, the invention would be of very limited application, and, in the 
second, by publication you would lose any advantage which might by possibility 
accrue to you hereafter from its adoption. 

C. H. M.—We fear that your invention is not strictly novel, and therefore 
not a good subject for a patent, We believe an apparatus very similar to that 
which you propose was tried some years since. You will find further informa- 
tion on the sutject in Lardner’s ** Museum of Science”—article, “The Electric 
Telegraph” —a book which you can procure for two or three shillings. 

H. B. W. B.—It is not correct to say that ‘* the surface of water is made as hard 
as iron in an hydraulic press.” If the expression means anything it means 
that the water is rendered impenetrable, which is obviously contrary to fact. 
Substances of which the atoms do not move freely about each other are termed 
hard, but the particles of water always move freely about each other, and there- 
Sore it cannot be rendered “ hard” by mere pressure. 

SURPRISE.— We have a very high opinion indeed of “* Rankine’s Civil Engineer- 
ing,” and we have never heard the substantial accuracy of his deductions and 
rules disputed. Cresy’s is a totally different work in every respect, containing 
much that is useful; but it is impossible to institute a fair comparison between 
them. We believe that Humber’s last work on bridges is the best of its kind. It 
does not follow that books are bad because work tumbles down. 

H.—Vertical boiler, \6in, or \8in. high, 1\0in, diameter ; internal fire-box, Bin. 
diameter outside ; Tin. from crown to grate; eight or ten tubes, of brass, Rin. 
diameter, 9in. or 1\in: long—all to be made of copper, and brazed, except the 
tubes ; plates, 1-20th to 1-16th thick, according to pressure; a sheet iron dome 
smoke-box, made to fit on to the top of the boiler,\carrying a funnel 2in, diameter 
and 2ft. long, into which the waste steam from the engine must be turned. Fuel, 
best charcoal or coke, broken small. 

A READER. — The expedient you would do some good, no doubt. The ques- 
tion is, would the gain be worth the cost of the additional main? We think not, 
all things considered. The best plan will be either to lay a subsidiary main the 
entire distance, or to take up the present main and replace it with one, say, 10in. 
in diameter. This will, in the first instance, cost just twice as much as the plan 
you suggest, but you must remember that from this you can deduct the value of 
the old main, and that the plan we propose will at once attain the object you have 
in view, whereas your plan will do little good. In other words, you will get the 
best value for your money by re-laying the entire main. . 

ERRATUM.—Jn our last impression, at page 128, second column, line seven from 
end of article on ** Counterweighting Machinery,” for “in parts of its weight” 
read “ in terms of its weight.” 





RAILWAY SIGNALS. 
(To the Editor of The Engineer) 

Str,—Can you inform me who was the first inventor of the locking system 
as applied to railway signal and point levers? A SUBSCRIBER, 

Manchester, February 18th, 1866, 

WOOL-WASHING MACHINERY. 
(To the Editor of The Engineer.) 

SIR,—We shall feel obliged if you will favour us with the address of a maker 
of machinery for washing wool, &c. B. AND K. 

London, 17th February, 1866. 

SLIDING CAISSONS. 
(To the Editor of The Engineer.) 

S1r,—I shall feel greatly obliged by your inserting this letter so as to enable 
me to get from some of your correspondents, and through the same channel, some 
information with regard to the construction and working of sliding caissons for 
Closing docks, &c. A. C. 

Glasgow, 15th February, 1866, 


EXTRACTING PARAFFIN. 
(To the Editor of The Engineer.) 

StR,—Will you kindly inform me the most simple process by which the 

Paraffin oil can be extracted from bituminous shale ? M. 
STRENGTH OF GIRDERS. 
(To the Editor of The Engineer.) 

StR,—Will you kindly favour me with a formula for calculating the strength, 
with breaking and safe weights, of cast iron trough girders? Also of wrought 
iron web girders ? T.C.C. 
[For wrought iron, let D = depth of girder in inches. A = area of bottom flange 
S = span in inches, W breaking weight intons. Then 24? = 


160 A D 
5 


in inches, 


Sor girders loaded in the middle, and = W for girders carrying a dite 
tributed load, For cast iron web girders, the numbers 25 and 50 muat be substituted 
Jor the constants given above. Possibly some of our correspondents will favour 
you with a convenient formula for trough girders. We cannot call one to mind 
at this moment, Safe load one-sixth of breaking load.—ED. E.] 


MEETING NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS. — Tuesday, February 27th, at 
eight p.m., “The Hydraulic Lift Graving Dock.” By Edwin Clark, 
M. Inst. C.E. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 

Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbirs) £1 11s. 6d. 

I a be taken, an extra charge of two shillings and sixpence per annum will 

made, 


‘THE ENGINEER. 
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RAIL AND WHEEL. 

Tue exact nature of the relations existing between 
heavily laden wheels and permanent way, is hardly yet 
thoroughly comprehended, possibly because the questions 
involved are apparently so simple that it is not easy to 


‘although a great deal has been written on 





bring ourselves to the belief that they are in any sense 
recondite. Habitually, the effect of the tread of a railway 
wheel, whether moving at speed or standing still, is 

led as identical with that. of--stati¢ ‘pressure; and 
e percussive 


action of rolling wheels, it is certain that the true cause 
of. this ussive action is not yet generally recognised. 
That some time in use, present appearances which 


hardly admit of being produced by any steady pressure 
which the driving wheel of a Louden is capable 
of exerting, is perfectly well known. But these 
appearances are usually, if not invariably, attributed 
to the existence of flat places in the tires, or to bad joints 
in the rails over which the wheels hop, and in proof of this 
latterassumption we have the well-known experiment of the 
chalked rail, constantly cited. Yet it is certain that many 
arguments may be adduced going to show that these joint 
imperfections alone, are wholly incompetent to produce the 
effects to which we refer. Rails are now so. well laid on 
first-class lines, and the joints are so carefully fished, that 
there is really nothing for the wheels to hop over, and it is 
difficult to perceive, even if it were otherwise, how a jump 
at a joint could affect a place 10ft. or 20ft. distant. 
When track gets a little out of order, a certain amount of 
hammering takes place at the joints no doubt, but this 
hammering produces remarkable effects principally because 
it is superadded to another influence seldom taken into 
account, but not the less worthy of a little consideration. 
In point of fact, there is little room to doubt that the 
action of a rapidly rolling wheel is analogous to that of a 
hammer, no matter how truly cylindrical ‘the wheel and 
how level the rail; and the more closely this proposition is 
investigated the more clearly is its substantial accuracy 
demonstrated. We find indeed upon the one hand that 
the rail is worn out by a combination of crushing and 
hammering forces; and upon the other that such forces 
are exactly those which it might be predicted a rolling 
wheel would produce. 

It is to be regretted that no accurate experiments have 
ever been conducted with the view of determiming the 
exact area of the surface of contact between a wheel 
standing at rest and the supporting rail. By cleaning a 
foot or two of rail very anttiie bringing a well-turned 
tire to rest upon the portion thus anne: and then insert- 
ing thin slips of “book” sheet iron, one in advance and 
the other in the rear of a vertical line dropped from the 
wheel centre, we can estimate the longitudinal dimen- 
sions of the contact surface with approximate accuracy by 
measuring the distance still separating the slips. It is 
obvious, however, that such an experiment may or may 
not give results widely differing from the truth. We have 
ourselves tried the experiment with results varying more 
or less with the condition of the tire and the track. The 
same object has been sought to be obtained by holding the 
flame of a candle behind a flangeless wheel, and marking 
the extent of shadow thrown * that part of the tire 
touching the rail. This scheme is probably more imperfect 
than the former, as the least portion of dust on wheel or rail 
about the point of contact, will modify the breadth of the 
shadow to an astonishing degree, while no good means exist 
of practically measuring this breadth under any circum- 
stances. French engineers have endeavoured to arrive at 
the truth by calculation. They assume the wheel to be a 
true circle and the rail a true plane, and then make allow- 
ances for the deflection proper to a given load with a tire 
of a given thickness —_ a rail of a given depth and dis- 
tance between the supports. The problem has been thus 
worked out very ingeniously ; but where so many things 
are assumed, it becomes impossible to regard the result 
obtained as being in any sense strictly accurate. However, 
from a comparison of all these various methods, we arrive 
at the conclusion that, with'loads of 5 tons per wheel, or there- 
abouts, and wheels of 6ft. to 6ft. 6in. diameter, the contact 
surface does not exceed two square inches ; and as the strain 
increases from the busine of this area inwards, we shall 
not be far wrong if we assume that under the conditions 
the rail table is exposed to a pressure of about five tons per 
square inch over an area of somewhat less than lin., the 
total contact area being nearly 2in., while the pressure grows 
lessand lessasit approaches the endsof the area, tillit vanishes 
altogether. It has been gravely asserted that the pressure 
must amount to as much as fifty tons per inch, but there is 
not a single fact to bear out such a supposition, and there 
is good evidence to show that it is wholly erroneous. A 
pressure of fifty tons per inch would suffice to crush and 
disintegrate a wrought iron rail table; and, as a conse- 
quence, locomotive driving wheels when at rest would in- 
variably leave a notch in the rail to mark the place 
where they stood. The propounder of this theory, 
indeed, unable to deny that such a pressure would 
crush rail tables, boldly assumes that the time of contact 
is so short when the wheel travels:at speed, that the 
particles of the metal have not time to yield! If this 
means anything it amounts to a proposition that the 
faster a train travels the less the injury done to the 
rails, although the contrary is notoriously the case; and it 
utterly fails to account for the fact that the engine when 
moving slowly or standing at rest does not seriously crush 
the rail. In short, it is Sasliiy worth while to dispute a 
proposition which could only be correct if wheels were 
made in the form of steel discs, while the rails, also of 
hardened steel and as deep as powerful girders, were founded 
on solid rock. 

Assuming then that the load upon the rail amounts under 
normal conditions to about five tons per inch, which we 
know to be insufficient to crush wrought iron if applied as 
a static force, we have to explain how it is that while a 
locomotive at rest, or travelling slowly, hardly marks a 
rail, at speed may hammer it to pieces. Without going 
into calculations or calling in the aid of figures which, 
however imposing, would hardly serve in the present 
case to aid our comprehension materially, we may 
point out that the time: is excessively minute during 
which any inch in the length of a rail is ex to 
the tread of a 6ft. wheel running at forty or fifty miles 
per hour; it can only be represented indeed by an 
exceedingly minute fraction of a second. We have thus 





a strain of, say, five tons applied to and removed from each 
inch of rail with all the suddenness characterising the 
impact of a steam hammer; and we submit that like 
causes producing like effects, the effects produced in this 
case are as nearly as possible. identical with, those of a 
hammer of a given weight, and running at such a > 
that its potential energy is equivalent to the work done 
by a pressure of, say, five tons applied to the rail for the 
given fraction of a second. In fact it would be impossible 
to draw a distinction between the effects of the hammer 
and the wheel were rail and tire absolutely rigid. _ As it 
happens, the rail and tire both deflect, and, as a result, 
the force of the sudden strain—we do not wish to use the 
word blow—is somewhat mitigated ; not because its power 
is-actually reduced, but. because the strain is transmitted 
ahead, as it were, and therefore loses some of that instan- 
taneity—if we may use the word—on which its efficacy 
mainly depends. 

There are certain phenomena connected with percussion 
which have never yet been—and possibly never will be— 
satisfactorily explained; but it is almost certain that a 
very moderate blow will produce effects which no pressure 
can bring about. We are disposed to believe that time is 
always required to enable any material to manifest its full 
powers of resistance, and therefore, in direct contradiction 
to the proposition to which we have referred, we submit 
that rails are worn out as though by percussion because 
the strain to which they are exposed is sudden to a degree. 
The ultimate atoms of the material are, so to speak, taken 
at unawares before they have time to resist ; or else sufli- 
cient time is not allowed for the transmission of the strain 
beyond the comparatively small number of particles which 
first receive it. It may be assumed that the force of cohesion, 
as it is generally understood, is never called into existence 
until some motion has taken place among the ultimate atoms 
of any material. The theory is borne out by the cireum- 
stance that forces, however small, matinee / produce some 
deflection or yielding in the body to which they are applied. 
Be this as it may, if we have succeeded in making our 
meaning clear, it will not ouly be understood that the action 
of wheel on rail when the speed is high is as truly per- 
cussive in its character as would be that of a steam 
hammer, but why it is so; that the higher the speed the 
greater the injury done to both rail and wheel—a state- 
ment consistent with the teachings of practice—and that 
the more elastic the rail and tire the more each is spared ; 
elasticity operating for good by permitting deflection, and 
deflection serving its purpose in turn simply by. rendering 
the application of the strain more gradual, and thus grant- 
ing the atoms of rail and wheel more time for the deve- 
lopment of the force of cohesion. 


MODERN LEGISLATION IN REGARD TO THE CONSTRUCTION 
AND EQUIPMENT OF STEAMSHIPS. 


WE have repeatedly had occasion to point out that our 
modern social arrangements—using the words in their 
widest sense—have not yet been adapted to the sudden 
changes and gigantic developments of engineering science. 
The modern adaptations of the powers of nature to the 
uses of mankind have outgrown innumerable social arrange- 
ments framed under different circumstances ; and our old 
laws “hang like rags on the back of an outgrown colossus.” 
Turn where we may, we see everywhere evidences of these 
truths. ‘Our present law courts are utterly incompetent to 
deal with the difficult questions of scientific priority and 
scientific evidence presented to them in patent cases; our 
system of education lags behind the demand made upon it 
by new professions ; and our piecemeal and patchwork 
legislation behaves like an old garment patched with new 
stuff. On a branch of this last question a memoir was 
read and discussed last Wednesday at the Society of Arts, 
the appearance of which, we think, may be looked upon as 
heralding important changes—at least as to our “legisla- 
“tion in regard to the construction and equipment of 
“ steamships.” Its author is Mr. Gray, holding a very 
responsible post in the Marine Department of the Board 
of Trade. Mr. Farrer, the secretary of that department, 
was also present, lending his entire sanction to the pro- 
ceedings. In the words of Professor Huxley, F.R.S., who 
took the chair on account of the unavoidable absence of 
Mr. Lowe, M.P., “in this alone of all countries” could 
have been seen “an ex-member of the Government pre- 
“ siding at a meeting at which an officer of the Government 
“ was doing his best to bring into discredit the principle of 
“ governmental interference, and to show that in matters 
“ connected with the commerce and industry of the nation 
“the people of this country preferred to do without that 
“ Government interference, and in such matters felt them- 
“ selves capable of governing themselves.” 

Mr. Gray began a saying that it would probably be 
“impossible to determine by fixed rules the proper limit to 
“which private energy and skill should be left unfettered 
“ by legislative enactment ;” while it is in many cases ne- 
cessary that Government ‘should interfere with respect to 
sanitary nuisances. Government interference “may really 
“ become vicious if it attempts to attain an end by official 
“inspection and supervision,” instead of appealing to the 
self-interest of the trader. As affording practical instances 
that “statutory restrictions in points of detail” are in- 
jurious, Mr. Gray gave a very lucid history of those parts 
of the Steam Navigation Acts of 1846, 1848, and 1851, of 
the Merchant Shipping Act of 1854, and of the Amend- 
ment Act of 1862, which had or have reference to the 
bulkheads, the boats and lifebuoys, and the safety valves of 
the boilers, of passenger vessels. The more recent Chain 
Cables and Anchors Act of 1864 was also commented on, 
as well as the late correspondence between the Royal 
Society and the Board of Trade about the compasses of 
iron shi Mr. Gray first gave a most interesting history 
of the Bulkhead clauses (now repealed) of ‘the Shipping 
Act; and after citing a number of instances to confirm his 
views, he concluded that the a would, 
if observed, have “caused ships to sent to sea a 
“ Jutely unsafe, and that safety been obtained through 
“ a total departure from the statutes.” The next question 
examined was that as to the boats and lifebuoys, with ‘the 
conclusion that “the boat scale is against reason ‘and 
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“ opposed to experience ; and that the provision for Jife- 
“buoys allows the seven-hundredth of a buoy to a 
“ nger.” The effects of the different enactments 
relating to the safety valves on the boilers of marine 
engines were similarly traced. The clause of the 1846 Act 
(according to which the owner should send every six 
months, “under the hand of an engineer-surveyor approved 
“by the Board” of Trade, “ a ipohantion of the sufficiency 
“ of the machinery”), after coming into effect on the Ist of 
January, 1847, was followed, on the 27th of August of 
that year, by the explosion of the Cricket. In 1848 this 
Act was made more stringent, compelling “owners to 
“transmit surveyors’ declarations to the Board of Trade, 
“ and to exhibit a copy of the Board of Trade certificate 
“in the vessel.” In 1851 the Steam Navigation Act was 
passed, containing a clause that no ship was to go to sea 
or to steam on any rivers of the United Kingdom unless 
provided with a safety valve on each boiler “free from the 
“ care of the engineer.” The engineer-surveyors had also 
to inspect these valves, and to determine from them 
the pressure at which the boiler should be worked. 
The Act came into operation in the month of June, 
1852, and in 1853 occurred the explosion of the Times 
off Dublin. “The boiler of the Times had _ been 
“patched. The surveyor was not aware of this; 
“he never saw it; and yet he was found guilty of man- 
“ slaughter by a coroner’s jury, and received a severe repri- 
“mand from the Board of Trade officer, who conducted the 
“inquiry, for not locking up the valve and giving the key 
“the master.” In 1854, the Merchant Shipping Act 
again dealt with the question of safety valves. A 
Surveyor-General was appointed, and it was enacted that 
every passenger ship “shall be provided with a safety 
“valve upon each boiler, so constructed as to be out of the 
“control of the engineer when the steam is up,” and if such 
valve is in addition to the ordinary valve it shall have an 
area not less, and a pressure not greater, than the area of, 
and the pressure on that valve; the engineer surveyors have 
to determine the maximum weight to be placed on the 
valve, “and a penalty of £100 is imposed on any person 
“inereasing the weight.” Six years after this, on the 30th 
November, 1860, the boilers of the Tonning exploded at 
Lowestoft. “In the case of the Cricket,” recapitulates Mr. 
Gray, “the valves were left open, and a iraiee engineer 
“ tied them down. In the case of the Times, the surveyor 
“‘ was kept in ignorance of the real state of the boiler, and 
“ received a severe reprimand from the Board of Trade for 
“not giving the key of the locked up safety valve to the 
“ master. In the case of the Tonning, the valves were locked 
“ up,and the key given toa conscientious man, who would not 
“ open them in the absence of a Government officer.” A well- 
merited tribute is then paid to the efficiency of the engineer- 
surveyors, who act “rather as friends and advisers of 
“owners, masters, and engineers, than as surveyors, inspec- 
“tors, and detectives ;’ but the conclusion drawn is that 
the present Act evidently does not secure immunity from 
explosion. Mr. Gray’s examination of the origin, progress, 
and results of the Chain Cables and Anchors Act, leads 
him to the conclusion Mr. Milner Gibson could not have 
refused a license to private makers, for the simple reason 
that large makers, by turning his concern into a “limited” 
company, and by “keeping the greater number of shares to 
“themselves,” could claim a license as for a company. 
Mr. Gray proposes that corporations should have “ power 
to erect machines, to be licensed by the Board of Trade,” 
and that the purchaser should have “the power of having 
“his chains tested at those machines at the expense of the 
“seller, with the understanding that they would be returned 
“on the seller's hands if not up to the test.” Appended to 
Mr. Gray’s paper is a synopsis of the Acts of Congress re- 
lating to steamships in the United States, issued by Mr. 
Chase, the Secretary of the Treasury, at Washington. 
These rules are extremely strict. For instance, according 
to Section II., anyone “intentionally obstructing or de- 
“ranging the means of regulating or indicating the 
“pressure steam, shall forfeit two hundred dollars, and 
“may be imprisoned not exceeding eighteen months.” It 
is next provided that “if, at any time, the water in the boiler 
“be suifered to fall below three inches above the flue, if it 
“be by the order, assent, or connivance of the master, he 
“shall be fined one hundred dollars; and if an explosion 
“or collapse happens in consequence of such deficiency, he 
“may be further punished by imprisonment, for a period 
“of not less than six nor more than eighteen months.” 
The following section actually levies a fine of five 
hundred dollars for “using, or causing to be used, any 
“boiler or steam pipe connecting the boilers, made 
“of iron not stamped according to law.” It is, of 
course, notorious how ineffectual are these regula- 
tions. Last year, for instance, an explosion of the 
“stamped” boiler plates in a transport steamer involved 
the loss of more than 1,000 lives. We next have a list of 
inquiries, held by direction of the Board of Trade, into the 
loss of vessels on the east coast of Ireland, in the years 
1856 and 1865 inclusive; and a statement showing the 
number of steamships lost or damaged on the coast of the 
United Kingdom; the number of lives lost in consequence; 
the number of vessels of every description lost or damaged 
by collision or otherwise on the coast ; and the number of 
lives totally lost, from 1851 to 1864 inclusive. The total 
number of vessels thus lost during that period is 21,065, and 
of lives, 10,207. 

In the audience we noticed several men of note, and 
amongst them many prominent shipbuilders and ship- 
owners. The ensuing discussion on Mr. Gray’s paper 
was of great interest and also of great length—the usual 
period having been much exceeded by the time the 
meeting broke up. It was valuable from the fact that 
most shades of opinion were represented, the inchoate 
state of public opinion on the matter being evidenced by the 
fact that no one came forward with any very detinite 
proposal for reform. 

Mr. F. Wood did not think that “the value of vessel and 
“cargo were sufficient inducements to cause a shipowner 
“to study her safety before every other consideration.” 
He very neatly observed that “it became a mere calculation 
“of probabilities for a shipowner to send a vessel to sea 
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“ overladen and with the neglect of proper precautions.” 
He complained that Mr. Gray had said nothing about the 
crews, and vessels for the mercantile navy now continually 
went to sea undermanned. Mr. Samuda,'C.E., made some 
striking remarks, the view he took being “that competition 
“and the influence of public approval were the surest 
“ incitements to a professional man.” The prevalent love 
of cheap work was a great source of danger, and Govern- 
ment supervision was undoubtedly a protection to the 
public. But Government supervision should be confined 
to a form of inspection, without taking y ree itself the 
direction of construction, or the regulation of details. As Mr. 
Samuda well observed, emigrants, for instance, are incapable 
of protecting themselves; and here Government had done 
much good by stepping in betwixt an unprincipled owner 
and an ignorant and helpless passenger. e mere know- 
ledge that the work would ultimately be inspected was an 
advantage to the public. The hall of the Society of Arts 
has so often resounded to Mr. Hawes’ denunciations of 
Government interference intechnical matters, that we need 
scarcely say that his expressed opinions entirely coincided 
with those of Mr. Gray. His observations were, taken 
separately, ingenious enough; but we think it rather late, 
at this time of the day, to think that crews do not some- 
times go to sea in dangerous ships ; and we should be sorry 
to in every case, “rely upon the character of the 3 
“builder or owner” for a safe voyage to Australia. Mr 
Edwin Chadwick made some pointed remarks about the 
action of that enlightened self-interest about which we hear 
so much. He properly observed that this interest must 
be a real, solid, interest; and he illustrated his meaning by 
describing his experience with respect to the convict trans- 
port system. At first, a payment of so much per head was 
paid to the shipowner on embarkation. This resulted in 
the loss of the lives of half the convicts put on board. 
“Under a new colonial administration, the system was 
“ altered to a capitation payment for all the convicts that 
“ were landed at their destination. The contrast was then 
“ very striking indeed. The owners of the vessels carried 
“ surgeons, and the best means were devised for landing 
“ the largest possible number of dive convicts at the port 
“ for which they were bound.” Mr. C. Wigram thought 
“that Government inspection, which stepped in for the 
“ protection of life, was very valuable to the owner, who 
“‘ was anxious to do his duty to the passengers he carried.” 
Mr. Farrer, the Marine Secretary of the Board of 
Trade, and, therefore, the chief of the department 
in which Mr. Gray holds an important post, then 
delivered a very effective speech, formally expres- 
sing his concurrence with Mr. Gray’s opinions. As a 
barrister, he believes in the principle of common law 
of making “the builder responsible to the owner, and the 
“owner responsible to the passengers whom he carried.” 
He well observed that “ we must adopt one course or the 
“ other—either, on the oue hand, appoint a numerous statf 
“ of surveyors, and thus relieve the shipowners of the 
“ responsibility; or we must say, ‘ choose your own means, 
“ but we require you to produce a safe and proper ship.’ ” 
Mr. Henry Maudslay agreed with the system of Govern- 
ment inspection. The very best work might get destroyed 
in bad hands, and only repeated inspection could take into 
account the effects of wear and tear. When, however, he 
advocated the re-testing of cables “subjected to extra- 
“ordinary strains in heavy gales,” he forgot that these 
very strains did all that the machine could do, and that any 
injury would be shown by small cracks on the surfaces of 
the links. Admiral Sir Edward Belcher spoke next. On 
almost every occasion that it has been our fortune to be 








that when we see Government officers, of proved ability and 
energy, come before the public with a’ complete exposure 
of a system they themselves have administered for 
years, we may conclude that such a manifestation is the 
death knell of that system. Little more need be said by 
outsiders. At the same time, it will easily be seen, even 
from the brief abstract we have given, that Mr. Gray’s 
work is more destructive than constructive. What means 
are we to adopt to secure at least travellers, necessarily 
ignorant of the risks of boilers and of hastily constructed 
hulls, from the universal tendency of insured shipowners 
to prefer risk to expense? Common merchant ships, 
common collier vessels, are not interfered with by Govern- 
ment, but can the system of insuring these vessels, and of 
not insuring the much more precious lives that man 
them, be termed a suecess? Mr. Gray’s own statistics for- 
bid us to so conclude. Mr. Gray’s revelations—we can use . 
no other term—are, however, so startling—we have had 
such a short time to consider their multifarious bearings 
—that we must reserve a fuller expression of opinion for 
another opportunity. 


THE GREAT NORTH ATLANTIC TELEGRAPH ROUTE. 

Ar first sight it would scarcely appear that the question 
of the route to be taken in laying an Atlantic cable is a 
mechanical question. We are inclined to think otherwise. 
The Atlantic Telegraph Company have now made three 
unsuccessful attempts to lay a telegraphic cable from the 
shores of Ireland to those of Newfoundland, and have un- 
successfully spent nearly two millions. It seems to us that 
the mere attempt of laying such an enormous length in one 
unbroken piece is of itself hazardous, and that the first and 
working success of the enterprise depends entirely from, so 
to speak, a single cast of the die. As long ago as 1864,* 
when speaking about the Atlantic cable which so unhappily 
failed last year, we remarked :—“There may be a trite and 
“ even vulgar sound in the popular injunction not to put too 
“many eggs in one basket; but we think that this pro- 
“ verbial expression gives a reason for the success of several 
“noted engineering arrangements, while it, at the same 
“time, no less accounts for the failure of as many others. 
“Tf a given mechanical apparatus, intended to produce a 
“ given effect, be subdivided into a greater or less number 
“of smaller apparatuses, each subdivision being in its 
“action from the others—should one of the whole number 
“be injured, the sum total of effects is only fractionally 
“influenced. If one or more of the tubes in a multitubular 
“boiler happen to leak, the boiler, as a whole, is only 
“affected to an amount roughly given by taking the pro- 
“portion of the number of tubes that leak to the number 
“that remain sound. If the leaking tubes be plugged up, 
“the diminution in the working power of the boiler ow 
“ extends to a fractional amount of its total steam-producing 
“powers. The cellular build of iron ships performs a 
“similar function—one cell filled with water only brings 
“the ship down lower to a determinal amount. A certain 
“very successful valve for large mining pumps, consisting 
“of a large number of smaller valves, cannot, even after 
“working for a long time, give way so suddenly as the 
“ordinary clack. The value of driving workshops with a 
“number of engines and boilers is well known, and part of 
“the merit is Soubtions due to the fact that all the motive 
“ power of the works cannot be stopped by the failure of a 
“single apparatus. The same principle may be recognised 
“in the cellular texture of the lungs and of the skin, the 
“organs of respiration—the most indispensable vital func- 
“tion—a cessation of which puts an end to human life 
“in a couple of minutes.” The enunication of this 


present with this gentleman at a public meeting, he has put | principle, if we may so term it, ssems to us to 
forward some claim or other to some invention or other, | be of sufficient importance and originality to be worth 


At the Birmingham meeting of the British Association he repetition. The use of a mechanical expedient subdivided 
claimed the invention of the ‘Trotman anchor; at the | into a number of distinct and separate individual 
meeting the other night at the United Service Institution parts is distinct from that mechanical complication which 
he claimed Mr. Hopkins’ plan for de-polarising iron ships; | results from a number of connected parts, the failure 
and on Wednesday night he claimed the invention of | of one of which involves the failure of the whole. “ It is 
water-tight compartments in vessels. Mr. Campin next | “ Just the fact of its being dependent on a single link that 
very well remarked that neither sailors nor poor emigrants “makes a chain so insecure. With a chain, all the eggs 
could “pay the costs which attended proceedings at “are in one basket—the failure of a single link brings 
“common jaw.” Captain Selwyn advocated placing the “down the whole number. The efficiency of a chain is, 
responsibility of loss of life in a wreck upon the ship- | “ however, only dependent on mechanical conditions, Tn 
owner, on “the old principle of the English law,” | “the case of a submarine telegraph cable, its efficiency 
of inflicting a “deodand” or penalty, unless it could be | “ depends on a number of physical conditions, besides the 
shown that the disaster was occasioned by what was called | “ absolute mechanical condition of there being no mecha- 
“the act of God.” Mr. Frederick Young pointed to the ; “ nical breach of continuity. The conducting power of 
repeated failures of Lloyd’s rule, as instances of the use- | “a submarine telegraph cable, immersed in water, would 
lessness of any fixed rules, citing the case of the Galway “ be affected by an opening much less than one-sixtecnth of 
boats. On the whole, it is to be regretted that the con- “an inch. ln this way we may say that, practically, the 
tinuance of the discussion was not deferred to another | “ Atlantic telegraph cable, 2,200 miles long, is a chain of 
night, as the lateness of the hour kept? Mr. Gray’s reply “that length, with links (say) one-sixteenth long, while 
within narrow bounds. He reviewed the Emigration Acts, | “ the failure of any one of which links would result in the 
and contended that “their real value did not consist in | “ failure of the 2,200 miles of cable. We think that this 
“clauses requiring a ship to carry a chronometer and | “ consideration roughly explains the fact that, out of the 
“ compass, but in those clauses which gave the emigrant a | “ 11,000 miles of cable which have becn laid since 1840, 
“ speedy, safe, and expeditious remedy for damages.” ys but little more than a quarter of this total length is now 
The chairman, Professor Huxley, F.R.S., after expressing “ (1864) in working condition, Ww ith these views, which 
his regret that Mr. Lowe, M.P., was prevented taking the have been, we regret to say it, practically confirmed, we 
chair, gave some curious instances of the inefficiency of would rather advocate one of the routes for laying a cable 
Government interference in trade matters, which he | in several lengths. We see by a little pamphlet before ust 
discovered in the course of his official inquiries as that attempts are now being made to form a company to 
member of the Royal Commission on Fisheries. He also, | lay down a line of telegraphic wires from, London 
as a fellow of the Royal Society, protested against the late through Scotland, from which a cable would be laid on 
course adopted by that body with reference to the com- to the Farée Islands (250 miles); thence to Iceland (250 
passes of iron ships. He concluded his remarks by tersely miles), with the next station at Greenland (743 miles), 
observing that “the whole subject resolved itself into a and thence across Davis’s Straits to the coast of 
“theory of government—whether the Government in this Labrador (509 miles), or Belle Isle, in order to commu- 
“ matter was to be a king, or simply a system of police for Bicate with the great telegraphic system of the United 
“punishing wrong-doers. From what he gathered in the | States, either by means of a land line from Labrador 
“discussion he came to the conclusion that it was the to Canada, or a sea line from Greenland to Belle Isle 
“opinion of the majority of the speakers that the ‘police’ ; (210 miles). Instead of one single long length, the least 
“theory was the right one. Some, it was true, thought defect in which at a single part involves the destruction of 
“they should have a little of the ‘king,’ but not much.” the whole, the sea route to America would be divided 

Whatever opinion may be entertained as to the views ‘2t0 four portions. Humanly speaking, it appears to us 
taken by Mr. Gray, there can be no question as to the ability that the cables now lying useless at the bottom of the 
with which these views have been put forward. We hope, Atlantic might have had a better fate if laid along a route 


* See THE ENGINEER of the 1th of October, 1864. 
+ ‘‘Great North Atlantic Telegraph Route.” London: Clowes 
and Sons. 1866. 











next week, by the time that we shall have been enabled to 
reproduce the diagrams illustrating the essay, to, allow | 
readers to judge for themselves. 


Ii seems pretty certain 
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with shorter stations than 2,200 miles. The longest stretch 
along the North Atlantic route being little more than 700 
miles, it is obvious that duplicate cables could be easily 
laid throughout the whole length—one cable to be used 
for the outward, the other for the return penne, In 
this respect, again, the enterprise would not lite hang 
from a single thread, as, even in the event of the failure o' 
one cable, the communication could not be entirely sus- 
pended. In an appendix to the pamphletare printed favour- 
able opinions, received in the course of last December, from 
such men as Professor Wheatstone, General Sabine, and 
— Maury. Professor Wheatstone says:— “ Should 
“the Northern Atlantic cable be successfully laid, there 
“can be no doubt of the great anvenmng it would 
“have in one particular respect, viz., that by means of 
“its separate portions a more speedy communication of 
“ intelligence would be effected than by the long sea route, 
“ the impediments to the rapid succession of si having 
“ been proved to be in proportion to the length of the con- 
“ ductor.” The opinions, favourable to that route, of Sir 
Leopold M‘Clintock, Dr. Wallick, Captain Allen Young, 
and Dr. Rae, who assisted in its preliminary survey, are 
also cited, and Sir Roderick Murchison, “judging from ” 
these, considers that “this line of telegraphic communi- 
“ cation can be satisfactorily established.” General Sabine 
does “not apprehend any serious inconvenience would be 
“occasioned by magnetic storms,” and Captain Maury, 
the eminent deep-sea geographer, “has no hesitation in 
“ stating that this route does not present any insurmount- 
“ able difficulties in laying a cable to America.” 

The projectors have little doubt that the speed of trans- 
mission, limited by the longest length of 743 miles between 
Iceland and Greenland, will be “equivalent to a speed of 
“at least fifteen words per minute,” and, with the shorter 
sections, a speed of from twenty to thirty words. The 
author of ag pamphlet also points to “the probability 
“of effecting imsurances at moderate rates, for the 
“safe submerging of the cables, as in the event of 
“total loss, no cable will exceed 743 miles in length.” 
The telegraphic experience of the United States, 
extending over varied zones of temperature, also shows 
that “telegraph lines work much better in cold climates 
“than in warm latitudes.” The next question regards 
the geographical difficulties that might be supposed to 
exist. In this respect, most reassuring opinions of Sir 
Leopold McClintock and others are cited. The depths of 
the sea along the route are not great, and no icebergs are 
found aground in the deep water between Farie and 
Iceland and Iceland and Greenland. These opinions are 
confirmed from “the results of seven years’ observation in 
Greenland, by Mr. J. W. Taylor, F.R.G.8.” Capt. Sherard 
Osborne is also in favour of the scheme, and he stated at the 
Geographical Society, “that a few seasons ago Captain 
“ Kellet and Captain McClintock were beset in the ice in 
“743 deg. N., and they communicated with each other by 
“telegraph from ship to ship.” It appears that in the 
autumn of last year the concession of the line was made to 
Mr. Wyld, M.P., by the Danish Government. Mr. Wyld ap- 
plied for it as long ago as 1852, but, two years stasenetn 
it was obtained by Colonel Shaffner, an American citizen. 
As it remained dormant until the year 1859, Mr. Wyld, 

a3 sociated with other gentlemen, amongst whom was Mr. 
age, C.E., again applied for at least a permissive right to 
land cables on the shores of Farée, Iceland, and Green- 
land. Colonel Shaffner, however, after depositing 100,000 
dollars, obtained an extension of the time, under the 
condition that all communications to the continent of 
Europe should pass through Denmark. On account of 
certain differences amongst its members, Colonel Shaffner’s 
association got broken up, the caution money was refunded 
by the Danish Government, and the concession cancelled. 
It is stated that the new concession to the English 
company is not fettered by the stipulation that Denmark 
shall be the telegraphic centre between Europe and 
America, so that the cables can be laid from any part of 
Great Britain and Ireland to and from the Danish coasts. 








ON THE ECONOMIC NECESSITY FOR THE DIRECT 
UTILISATION OF THE FORCE EVOLVED IN 
THE COMBUSTION OF FUEL. 


Unper a singularly mal a-propos title, Professor M‘Gaule 
has sesentiy Grea forward certain considerations whic 

render unmistakeably evident, on theoretical grounds, a 
fact which has long been generally eheowiied in prac- 
tice, viz., that it is impossible to obtain motive power as eco- 
nomically by the oxidation of zinc or other metals in the 
voltaic battery as by the combustion of coal, and the 
utilisation of its heat-force in the production of steam. 
In a paper on “The Impossibility of Economically Super- 
“seding Steam as a Source of Motion, demonstrated from 
“known Chemical and Electrical Laws,” read before the 
Inventors’ Institute, the professor asserts that there are 
still some men of science who continue to “hope against 
“hope” that electricity may afford an economic substitute 
for the motive power at present derived from ordinary 
fuel through the medium of steam, and the avowed object 
of the paper is to cure these gentlemen of their delusion. 
But the interest of the paper resides in the fact that the 
main conclusion is arrived at by means of a tolerably 
obvious application of the great ron of the conserva- 
tion of force, a principle of which the complete elucidation 
will be classed amongst the most important and useful 
scientific achievements of the present age. We strongly 
suspect that “men of science” do not at this period an- 
ticipate any very extended practical applications as the 
result of the expenditure of knowledge and ingenuity upon 
the construction of electro-magnetic machines based upon 
various new principles. Doubtless Professor Jacobi, when, 
in 1839, he propelled his paddle-boat upon the Neva—Page, 
when he constructed in America his comparatively power- 
ful magneto-engines; and Davidson, when he ran his 
electro-magnetic locomotive upon the Edinburgh to Glas- 
gow Railway—looked forward to the application upon a 
arge scale of what was then a novel and little-understood 
mode of obtaining motive power. But though such men 
as Froment and Du Moncel have more recently given a 





considerable amount of attention to the construction 
and working of machines moved by the same agency, 
the only practical object they appear to have had in 
view was the adaptation to a required purpose of 
a convenient means for the production of motive power 
upon a very small scale, and irrespective of cost. And 
in this object, it should be said, they met with a 
sufficiently smmaiets success. No steam, heated air, or 
gas engine, probably, could have replaced the electro- 
magnetic engines in M. Froment’s workshops. Where 
small powers and great rapidity of motion are required— 
as par excellence in the case of the dividing machines of 
the artiste we have mentioned, capable of tracing as man 
as 1,000 lines in the space of one mitlimétre, and of suc 
delicacy that they can be worked only at night, by reason 
of the vibrations occasioned by traffic during the day— 
such machines may be practically of a value quite suffi- 
cient to justify the endeavours of scientific men to perfect 
their working under conditions as economical as are sus- 
ceptible of being applied in this particular case. But since 
the reading, before the Institution of Civil Engineers, in 
1857, of Professor Hunt’s paper “On the dagladien of 
Electro-Magnetism as a Motive Power,” we are not aware 
that any authority, scientific or practical, has seriously 
proposed or attempted to supersede steam power by electro- 
magnetic attraction. 


As we have said, Professor M‘Gauley’s paper is interest- 
ing from a theoretical point of view, if not from the 
practical influence it will have as to the direction in 
which scientific endeavour is expended. It shows, more 
clearly than the fact has heretofore been shown, that the 
causes which prevent the economic application of electro- 
magnetic power are not circumstantial or accidental, but 
essential or dependent upon physical laws. Uncombined 
—we may say unoxidised or deoxidised—electro-positive 
matter is the receptacle of stored-up force, and, in the 
form of coal, constitutes at the present day the most 
valuable and most frequently employed source of motive 

wer in all localities where this fuel is easily obtainable. 

n combining with the electro-negative oxygen, such 
matter evolves a quantity of heat-force, or its equivalent 
in another form, which is found to be proportionate to 
the affinity of the body oxidised for this gaseous metal- 
loid, and of which a greater or less percentage only can 
practically be utilised for any required purpose. If the 
electro-positives zinc and iron were, like coal, found in 
their uncombined state, and in quantities largely in excess 
of those required for the ordinary applications of the 
metals, they might then be economically employed, if 
desirable, in competition with coal as a source of motive 
power; and their oxidation, resulting in the evolution of 
available force, might doubtless be effected more profitably 
in the voltaic battery than under any other conditions. 
But, when once oxidised, the metals could be reduced or 
deoxidised only by the expenditure of a quantity of heat- 
force, or other force, practically much greater than that 
which would be evolved by their subsequent oxidation. 
In expending fuel to deoxidise these metals, and employin 
the latter for the production of motive power, we should 
but utilise indirecth , and consequently with every prospect 
of economical iaieiaen the force stored up by nature 
in the fuel originally consumed, unless—and the contrary 
appears to be undoubtedly the case—it can be shown that 
the fuel would, in the first place, be much more effectively 
utilised, or that much less of its heat-force would be 
wasted, in a furnace for the smelting of metals than in the 
furnace of a steam boiler or other arrangement for the 

roduction of an expansive force by means of heat. Thus, 
if, with Professor M‘Gauley, we choose to call motion an 
“jimponderable,” we can follow him into the gist of his 
argument in the following statements :—“ Before we can 
“get motion, or any other of the imponderables, from a 
“metal, by means of combustion, galvanic action, &c., 
“that imponderable, in some form or another, must 
“have been imparted to the metal by means of fuel, 
“ either directly or indirectly, when it was obtained from 
“the ore or other ay oy whence it has been derived. 
“Tt is clear, however, that in whatever way we produce 
“ motion artificially, it must be traceable to the fuel; and it 
“is equally clear that the more directly we obtain it from 
“the fuel the better. With even the most perfect form of 
“ furnaces we cannot utilise all the heat produced by com- 
“bustion ; but if we attempt to use the energy of the fuel 
“through the medium of electricity, the waste, as we shall 
“ find, is incomparably greater.” 

We have taken exception to the title of Professor 
M‘Gauley’s paper, and we may here briefly refer to 
the grounds for so doing, The object and tendency of 
the paper is by no means to prove that it is theoretically 
impossible to supersede steam power by a more direct 
application of the force stored up in fuel than that which 
is exemplified in the steam engine, but to show that there 
are theoretical as well as practical grounds for the con- 
clusion that steam power cannot possibly be economically 
superseded by electro-magnetic power. Insisting, as Pro- 
fessor M‘Gauley does, upon the economic necessity for a 
direct, in preference to an indirect, utilisation of force, he 
must necessarily recognise the theoretical possibility of 
superseding steam power ; and the title of his paper is, 
therefore, evidently in contradiction with his opinion. In 
producing motive power by means of steam we necessarily, 
in the first place, cause the expansion of the gaseous mix- 
ture by which combustion is supported, these gases be- 
coming intensely heated by the combination of their 
electro-negative constituent with the electro-positive con- 
stituents of the fuel. This expansion, in the steam engine, 
is not utilised; but a portion of the heat evolved by com- 
bustion, and for the most part resident in the gaseous pro- 
ducts of combustion, is communicated to water through a 
metallic diaphragm, and the water —- into vapour as 
the gases contract in volume through their loss of heat. 
But in certain heated-air engines the utilisation of heat- 
force evolved by the combustion of fuel is direct instead of 
indirect ; and it is admitted, theoretically, upon this and 
some other grounds, that the former prime-motors show a 
great advantage over the latter. The theoretical advan- 
tage may be counterbalanced by the practical disadvantage 





that, in the case of heated air, any very effective increase 
of pressure is necessarily attended with an enormous in- 
crease of temperature, and by other accidental circum- 
stances; but, from an abstract point of view, Professor 
M‘Gauley should be one of the first to admit the possibility 
of superseding steam as a source of motion, 

We observe that, throughout the paper we have referred 
to, the lecturer tomeepesove element or electrode of the 
voltaic couple, or that which constitutes the negative pole, 
the “negative metal.” But a far more serious error resides 
in the assumption—albeit this might be supported by the 
authority of more than one eminent name—that electricity, 
not electrical force, can be “converted” into motion or 
heat. In — to this point, however, we will for the 
present merely give the electrical views of the Professor 
in his own words, appending to them a brief reference to 
certain well ascertained laws of the voltaic circuit :— 

‘All the motive power producible by galvanism must 
be obtained by a change of the electricity evolved, or in- 
duced, by the negative metal, into motion. But this electricity 
has been derived from the fuel used, directly or indirectly, 
in the reduction of that metal, when it was extracted from t 
ore or other combination in which, originally, it was found. The 
greater the | serene effect of any metal, the greater the electro- 
magnetic effect, and, by consequence, the greater its capability of 
producing motion. But the greater the galvanic effect, the greater, 
as we shall find, the amount of fuel that will have been expended 
in reducing the negative metal of the battery to the metallic 
state, and thus the greater the cost at which the motion will have 
been obtained. The fuel supplied the imponderable which was 
required by the metal for existence in the metallic state, and 
which is again set free, as heat, electricity, or motion, when the 
metallic state ceases, whether on account of ordinary combustion, 
or of that which takes place in the battery. > ° ° 

‘“*T may remark that it is not heat, but electricity, which we 
require for the production of electro-magnetic effect : in reality, 
the larger the amount of heat produced by the battery, the less 
effective it is in generating electro-magnetic energy. And here, I 
think, very eminent men have fallen into serious errors, Thus 
Joule says that ‘the total voltaic heat, which is generated in any 
given time, is proportional to the number of atoms which are 
electrolysed in each cell of the circuit.’ In reality, however, the 
evolution of heat is due to the resistance arising from the non- 
conducting power that, by the destruction of motion, changes 
more or less of the electricity—which alone is capable of electro- 
magnetic effect—into heat; and thus gives rise to actual loss, so 
far as the purpose for which we use the battery is concerned. 
With the very same battery, a good conducting wire will remain 
cold, while a bad conducting wire of the same size will become 
red hot ; and a thick wire will remain cool, while a thin wire of 
the same metal will be heated. The more powerful the battery 
the worse, comparatively, the transmitting power of a given con- 
ductor ; and the ter, therefore, in such a case, the amount of 
heat produced. But this heat is only indirectly a measure of the 
power of the battery. Joule himself admits that, ‘ in an electrolytic 
cell the heat evolved is proportional to the resistance of conductors, 
and the square of the current.’” 

The law here referred to, which we hold to be incontro- 
vertible, is expressed by the formula F=1* R. The same 
equation, it may be pointed out, applies also to the quan- 
tity of zinc consumed electrolytically in the battery, and, 
according to the researches of Hankel, in relation to 
electro-magnetic engines, to the force with which a mass 
of iron is attracted within an electro-magnetic helix. Since 
E 
. R 
diminution of the total resistance (R) of the circuit, pro- 
vided the electro-motive force (E) remain constant. But by 
increasing or diminishing E and R in the same ratio, thus 
poorer constant the intensity (I) of the current, we in- 
crease or diminish proportionately the value of F. This value, 
which may represent the total quantity of heat evolved in a 
voltaic circuit when no electro-magnetic effect is produced, 
or the force expended in the production of motion, plus 
the residual heat evolved in the circuit, when an electro- 
magnetic engine is inserted in the latter, is thus decreased 
by any augmentation of resistance affecting the intensity 
of the current, but is augmented by any increase of resist- 
ance provided the intensity of the current be maintained 
constant. The force F is abs independent of the quantity 
of electricity traversing the circuit, rene E* and R be 
varied inversely in producing any alteration in the value 

2 
of I, as is seen by the equation I? R= EI = R 


These data render sufficiently evident the facts—Ist, that 
the total quantity of heat-force, or its equivalent, evolved 
in a voltaic circuit bears no essential relation to the total 
resistance of the latter ; and; 2nd, that it is not essentially 
dependent upon the quantity of electricity traversing the 
circuit, or the intensity of the current. And, it may be 
useful, moreover, to point out that the quantity of heat- 
force or its equivalent evolved in the circuit is essentially, 
and in every case, proportionate to the total quantity of 
zinc (or other given electro-positive) consumed electrolyti- 
cally in the battery. Since the intensity of the current is 
not proportionate to the weight of zinc thus oxidised, the 
assumed “conversion” of electricity into force appears 80 
obvious a fallacy that we can scarcely imagine upon what 
grounds the idea of the correlation of electricity and 
“ energy ” can have been so long entertained. 


we miust necessarily increase the value of F by any 








Tue “ Bompay Buriper.”—Under this title a new scientific 
monthly periodical has been started at Bombay, of which we have 
received several copies. It is, upon the whole, the most favourable 
specimen of this kind of literature which India has yet eg 
The articles are readable and interesting, and cannot fail to bo 
valuable to resident engineers and others e ed in railway 
works, building, and tion operations. It is carefully illus- 
trated with lithographs, some of which are very good indeed ; and 
both letter-press and paper are equally excellent. 

LAUNCH OF THE C1GAR SutPp.—On Monday, her engines, captain, 
crew, and anchors, being all on board, the cigar ship was launched. 
The christening ceremony was ‘ormed by Mrs. W. L. Winans. 
Immediately afterwards a wedge-shaped platform, composed of 
large bulks of timber, began to slide down the ways, thus carrying 
the ship into the water in a horizontal position, instead of letting 
it shoot into the river at an inclination to the plane of the horizon. 
As the timbers entered the water they raised a great mass of 
foam, through which the ship glided out into the river, giving 
few heavy rolls. The freed platform shot half out of the river 
an instant, and then rocked quietly on the waves. The cigar 
was immediately seized on each side by two steam t and 
off like a wild elephant between two tame brethren. 
have to be fitted on in dock, also her two radders, 
days she will be ready for sea, when the result of 
experiment will be known. 


er screws 
and in a few 
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THE INSTITUTION OF CIVIL ENGINEERS OF 
TRELAND. 


ANNIVERSARY MEETING, 1866. 

THE anniversary meeting of this institution was held, on the 7th 
of February instant, in the Museum Buildings of the University of 
Dublin, Robert Mallet, fe. C.E., F.R.S., president, in the chair. 

The minutes of former meeting having been read and confirmed, 
the president delivered the following address, as that of his first 
year of office now expired. At the end of another year Mr. Mallet, 
in routine, retires to make way for a successor. Charles Vignolles, 
Esq., C.E., F.R.S., was the last previous president of this institu- 
tion, which, like the cognate body in Scotland, is doing good 
service to the profession. 

PRESIDENT’S ADDRESS, 1866. 

Gentlemen,—First in order, as first by the promptings of my 
own feelings, it is my duty to thank you for the more than 
deserved honour you have conferred upon me by having elected 
me your president. P 

To sit in this chair, dignified as it has been, by the eet ame of 
your past Presidents, Burgoyne, Jones, Griffith, Vignolles, and 
others, is an honour to be appreciated by any man, however 
elevated in our profession. 

To have been chosen to take the leadership for a time of our 
institution, surrounded by the able and eminent men of our ee a 
some of whom I see present, is to me a happy recognition that the 
ties which for many of my earlier years of life and labour con- 
nected me with this country, have not been wholly broken or 
forgotten. If there be a regret present to my mind, it is that 
which I felt it my duty to urge when I was a year ago proposed 
for your president, namely, that my residence and avocations in 
London must preclude me from such a sedulous and constant 
attention to the objects and progress of this institution as I should 
desire to render it, if at all times present amongst you here. 

Our institution, gentlemen, is no longer a new or untried one. 
This very year it counts an existence of thirty years of growing 
life and vigour, and now in its third decade it may not be uninte- 
resting to trace some of the circumstances of its career, of which 
I believe no record exists, unless in the minutes of our past pro- 
ceedings. I can do so the better as I am amongst the few of its 
earliest members still connected with its proceedings; I was one 
of those who helped to rock its cradle, and have lived to see its 
manhood. 

The Institution of Civil Engineers of Ireland, under a slightly 
different title, was established in the year 1835, under the presi- 
dency of Sir John F. Burgoyne, Bart., G.C.B., who was at that 
time Chairman of the Board of Public Works in Ireland. 

It owed its origin partly to the want felt by the large body of 
county surveyors of Ireland and of engineers employed then on 
many important public works, more directly under the control of 
that Board, of some organised mode of exchanging thought on 

surely professional subjects. Mainly, however, was it called into 

ing through the strong conviction of Sir John Burgoyne and of 
Mr. Radcliffe, a member of the Board of Public Works, of the 
great need of better means of technical education, not only in 
engineering proper, but in all that is ancillary to it, at that time 
existing in Ireland. 

The institution was, however, founded upon too narrow a basis, 
confined to civil engineers in the older and narrowest acceptation 
of the title—holding its infrequent meetings at the ces of 
Public Works, in the Custom-house, with none but honorary 
officers, all of whom were burdened with their own particular 
official duties, and some of whom but lukewarmly seconded the 
intentions of the president. 

In result the institution languished, and in 1844 had reached so 
moribund a state that it was mooted whether it should not be dis- 
solved, and its funds divided amongst its members. 

At this conjuncture Sir John Burgoyne requested the advice of 
him who now addresses you, as to what was most expedient. 

The view which I ventured to urge was, that in no event should 
the institution be permitted to die. That its basis of operation 
should be enlarged; that it should obtain, under rent, apartments 
it could call its own,and in which its models and books, Xc., 
could be deposited, and its meetings held-—that the latter should 
be regular and frequent. That a new code of bye-laws should be 
framed, as far as possible, in accordance with and based on those 
of the Institution of Civil Engineers of London, and that a paid 
secretary should be appointed, as a fixed centre for all its future 
operations. 

I look back with some satisfaction upon the fact that the 
suggestions made were accepted, acted upon, and proved successful. 

In October, 1844, the new code of bye-laws were drawn up by 
myself, and revised by the president, assisted by the late Barry 
D, Gibbons, C.E., John MacMahon, C.E., and one or two other 
members. <A general meeting was called, and Thomas Oldham, 
es afterwards professor of geology, Trinity College, Dublin, 
and now Director of the Geological Survey of India, was formally 
appointed our first salaried secretary. 

A suite of rooms were assigned to us on an upper floor of the 
Custom-house, at a nominal rent, and under the new title, which 
it still bears, the institution commenced the second phase of its 
existence. It now possessed a class of associates, and this soon 
numbered several names not unknown to fame, in connection with 
science, pure or applied, and with various branches of art or 


,manufacture. 


Not many years of slowly growing usefulness and activity had 
passed, however, when the famine became sore in the land. The 
energies of the Board of Public Works, diverted from well 
organised improvement in every channel, were taxed and strained 
to feed a dying people—a nation that stretched forth its hands for 
food—and to make way for the immense commissariat staff that 
the agg | demanded, The Institution was deprived of its 
rooms, and obliged to obtain apartments in Sackville-street, at a 
burdensome rent. 

Yet, amidst all these vicissitudes, its progress was never arrested. 
At the Custom-house, or at its own apartments elsewhere, its 
meetings were holden; the attend s and associates 
was generally fair, and sometimes large, and the discussions upon 
papers read were often lively and well-conducted. Of the 
character of the papers themselves produced, the best evidence is 
afforded by the earlier volumes of our published Transactions, in 
which, amongst many other valuable communications, I may 
— to the classical papers of Neville on the ‘‘ Theory of 

imbankments,” &c.; William and Thomas Mulvany on “ Arterial 
Drainage; Michael Mullins on the ‘‘ Construction of Canals and 
Railways in Deep Bogs;” Purdon on the ‘* Woodhead Tunnel,” 
and several others. 

_Another change, however, now made its influence felt. Famine, 
disease, emigration, had done their work, thinned the people, and 
impoverished all. The /aissez faire doctrine was announced as, for 
the future, that of the British Government in Ireland. Those 
who had been reduced to helplessness were to help themselves; 
public works were to be, if at all, the products of private enter- 
prise, skill, and capital, in a country always backward in industrial 
knowledge, and now shorn of its hands, its wealth, its spirits, and 
almost of hope. 

The Board of Public Works had long been—and wisely—to 
Ireland what the ‘‘Administration des Ponts ct Chaussées” is to 
France. It was the central point of authority, of advice, and 
more or less of assistance, necessary to give order, usefulness, 
vitality, and impetus to all large improvement in a country 
whose social state was and is so peculiar and so backward as 
that of Ireland. Necessary, I say, and most important in its 
influence for good; for in a country ignorant and disjointed as 
Ireland in its social state then was—and to a great degree stillLis — 
without some such nucleus, progress languishes or takes wrong steps. 

I therefore venture to record my opinion that it was a disastrous 








policy which reduced the functions of the Board of Public Works 
in Ireland almost to cypher, and which the sonorous nonsense of 
Anglo-Saxon enterprise and the wisdom of self-reliance cannot 
refute. We are wre, here tracing the industrial history 
of the country. result of the new policy was greatly to 
diminish in Ireland the avenues to employment of engineers, and 
of those subordinate to them. Many ceased to be employed by 
the board, or in their ive counties; numbers scattered abroad 
in quest of fields for their abilities, and a serious falling-off of 
our members gradually became apparent. With funds thus 
diminished the previous scale of apeus could no longer be met, 
and those who for years had stood by the institution were obliged 
to confess the probability, that it was once more in some danger of 
dissolution. 

At this conjuncture it was age that probably the Provost 
and Board of Trinity College, Dublin, might consent to give such 
accommodation in the way of apartments, rent free, in college, as 
would at once relieve of a heavy annual drain the funds of the 
institution, and would enable it to hold its meetings thus with 
advantages even greater than it had ever previously > 

The school of engineering, established in 1842, by the 
university, had become fully organised—well recognised out of 
doors—and was in successful work. It seemed that mutual 
benefit might be derived by the school, and by its professors of 
pure or of — science on the one hand, and by the body of 
engineers and associates, more or less engaged in actual practice, 
on the other—if these could meet at frequent periods within the 
venerable pale of the University for the consideration of subjects 
common to all. 

This institution had the inestimable advantage of having then, 
as now, upon its council, Mr. Samuel Downing, LL.D., Professor 
of Civil ineering in Trinity College. Through his zealous co- 
operation communications were made, at length in an official 
form, to the governing body—the Board, which received in the 
most cordial, liberal, and calatened manner the proposals sub- 
mitted to it, and undertook to accept charge of, and afford room 
for the exhibition and study of all the models, &c., of the insti- 
tution of a suitable character, and also for its library; and to 
provide a suitable meeting room for our evening and council 
meetings; the whole free of charge to the institution, and without 
limitation as to period. 

Thus it came to pass that since the year 1861 the Institution of 
Civil Engineers of Ireland has been affiliated, so to say, with the 
oldest and greatest seat of learning and of science in Ireland— 
with our own respected University- with its young and vigorous 
school of engineering which now numbers nearly seventy students, 
and that our meetings have been held, as this is to night, in the 
noble building which surrounds us. 

From that period to the present, the career of the institution 
has justified the hopes of its council that proposed this change, 
and of the entire body which ratified your council’s views; its 
expansion, if not rapid, which was not to be expected, has been 
progressive, and it has never since been retrograde. 

The vitality of every such body as ours is best evidenced by the 
mental products it evokes ; and as proof of ours we may point, in 
past years, to many able papers, such as those of Bower, Lane, 
Downing, Stoney, Anderson, and others, already published in our 
“* Transactions.’ 

Nor has the last year heen barren in good work: we have had, 
amongst others, papers by a former student here, Mr. Smith, of 
Banbridge, ‘‘On Machinery for Spinning Flax,” and another 
‘*On Meteorological Instruments ;” by Mr. A. M‘Donnell, “ On 
the Proper Balance of Locomotive Engines,” and ‘‘ On the Effects 
of Steep Gradients;” by Professor Galbraith, “‘On Decimal Weights 
and Measures,” an important subject, for some time strongly 
occupying the minds of all men of science, with a growing convic- 
tion of the necessity for their adoption; by Mr. Anderson, ‘‘ Upon 
the Economic Distribution of Material in the Transverse Bearers 
of Girder Railway Bridges;” and by Mr. Johnston, ‘‘On the 
Waterworks of the Township of Rathmines.” 

I shall forbear, however, to detain you by going further into the 
work of the past year, as, were I to do so, I could only reproduce 
with less authority, and in a compressed form, the topics you have 
most of you had the advantage of having heard directly from their 
authors. 

Let us rather, for a few moments, look forward and consider 
what are the remaining difficulties in the path of the institution, 
and how these may best be removed and its progress be accelerated, 
and, at the same time, so directed as to exercise most beneficially 
its influence on our profession generally and in Ireland in par- 
ticular. 

Isolation, partly due to geographical position, but far more to 
backwardness in all that induces and enables men, for business or 
for instruction or for pleasure, to visit frequently distant parts of 
their own or of foreign lands, is one of the evils of Ireland. 
Foreign or even British visitors are relatively few, whether for 
business or for pleasure; and probably no civilised country of 
Europe south of the Baltic sends forth so few persons as Ireland 
annually to visit and observe, and return with a knowledge of 
what is going on in the way of improvement in other lands. 
Business or commerce other than domestic is small and limited; 
surplus wealth does not accrue from yearly profits at a rate that 
permits of the swarm of middle class tourists setting out from 
Ireland that annually launch themselves from other parts of Great 
Britain, from Germany, from France, and from America. 

The emigrant stands apart from our category, not only as to 

lucation, but also b at as is their number—far too great 
for the good of their native land (if that were but better under- 
stood)—they return no more. 

This non-locomotive condition of people of all classes in Ireland, 
the reality of which the railway returns but too clearly indicate, 
resulting mainly from the syncope of industry and the smallness of 
saleable products, as well as the preponderance of agriculture as 
an employment, has itself the tendency to aggravate stagnation of 
mind and of ene Its direct results are ignorance and prejudice 
-—the master social evils of Ireland generally, and of all its divided 
creeds and classes in particular. Its influence is felt in every 
corner, however remote ; and it reaches our own profession and 
members here. 

Irish engineers or mechanics, unless employed permanently 
away from home (as so many are, honourably taking their places, 
and being respected, mentally and morally beside the best that the 
other parts of our islands send forth), see and know but little of 
the practice and progress of engineering, and of technology or 
manufactures out of Ireland. Hence arises more or less of a local 
character in the papers that are presented to us. 

We need, both for energising our own progress as a body, as 
well as for the information of its members generally, a larger im- 
portation of the accounts of foreign works, of the best and most 
recent constructive practices of other parts of our own empire, of 
improvements in arts and trades made out of Ireland, of new 
openings or sources of industry, suggested in other lands and appli- 
cable in Ireland. 

These conditions appear to me peculiarly adapted to the attempt 
which I think might be made through the co-operation of the 
governing body of this University—with this Institution—to found 
some five or six annual travelling engineer scholarships. Each of 
these should consist of a grant of a moderate sum of money, to 
be expended in travelling, and with the express object of the 
examination of some particular district, or work of an engineer- 
ing, or mining, or mechanical, or manufacturing character. The 
grant should be won by competitive examination, which would be 
open to all pupils of the school of engineering, on taking its 
diploma. 

he choice of the object to be examined and described might be 
left to the successful candidate’s choice, assisted by the Professor 
of engineering ; and it should be compulsory on the travelling 
scholar to present, upon his return, a well-written, and, within 
his scope, exhaustive report of what he had seen and examined. 

This system has been long in operation, with the happiest results, 








in the Ecoles des Mines of France, which is, in fact, a noble school 
of engi ing, with a i ing towards mining, &c.; and in 
the Ecole Centrale des Arts ct Metiers ; numbers of noble memoirs 
may be pana to, as issuing from it in both institutions. It is 
also well understood and acted on in Germany. I cannot doubt 
its stimulating and informing effects would be found equally 
great here. 

I would venture then to that the annual crop of reports 
thus produced should be read by their authors at stated meetings 
of this institution, and be here p anol with a view to eliciting 
further information, and having the remarks of the more expe- 
rienced members upon them. tly, I would suggest that the 
whole of these memoirs for the year should be considered by the 
council of this institution, conjointly with the professors of the 
school of engineering of this college, with a view to deciding upon 
the one possessing the highest merit upon the whole, and that this 
one should receive the reward of a prize medal from this institu- 
tion. The pupil of the engineering school who first took his 
diploma therein with honours, next succeeded in winning one of 
these travelling scholarships, and lastly received the yearly medal 
of the Institution of Civil Bitesss of Ireland for the best descrip- 
tive memoir of the period, would go forth upon real life with a 
triple guarantee of ability and merit that could not fail to influence 
his success. A second medal should be awarded annually by the 
council to the best memoir of the year, by any member or associate 
not of the existing council. 

Then, as to these medals. Some years ago the council of our 
institution endeavoured to establish one such, to be competed for 
by any of its members, except those of the council for the time 
being ; but our funds did not enable us to carry the plan fairly 
out, nor was the time favourable for it, nor had we then any 
relations with the university. : 

The time seems now, however, to have fully come for reviving 
the project in some form analogous to that I have sketched. But 
our own funds, even now, will not permit us to present medals. 

Is it too much then to hope that funds may be placed at our 
disposal for the purpose. Poor as Ireland may be as a whole, 
there are many very wealthy men whose interests are intimately 
bound up with the progress of applied science, art, and manufac- 
ture here, and who, we must suppose, would willingly contribute 
of their abundance for an object that would repay itself tenfold to 
their successors, if not to themselves, by its effects on the general 
advancement of this country. 

Might we not pet that men can be found in Ireland 
like Mr. Guinness, who has had the large-heartedness to project, 
and the opulence to effect, the restoration of the ravages made by 
five hundred years upon a cathedral building, and who, singly or 
conjointly, would gladly invest a sum of five hundred pounds for 
the purpose of founding two gold medals, each of the value of 
about ten pounds, to be given annually for ever by this institution 
in something of the way which I have sketched. 

The value and importance of such rewards—at once, as Bacon 
calls them—stimuli et auxilia—are too well known within these 
walls to render it necessary I should here insist upon them in 
reference to our own special mission. 

In passing to another point, I may remark that the happy 
collocation of this institution, and its connection with the Univer- 
sity, have received a striking confirmation in the fact that in the 
comparatively recent establishment of the Institution of Civil 
Engineers in Scotland our course has been followed almost step 
by step. That institution, worthily presided over at first by 
Professor Rankine, F.R.S., has been domiciled by the University 
of Glasgow, and holds its meetings in those time-honoured halls. 

In the use of the rather peculiar preposition in its title —Civil 
Engineers in Scotland—it was sushelhy meant to convey that all 
British engineers should view the institution in Great George- 
street, Westminster, as the sole head-quarters of engineering in 
these islands; or, perhaps, with canny caution, to disarm jealousy, 
if such might arise, south of the Tweed. In neither view, how- 
ever, should I be prepared to coincide. I deem it that the time 
approaches when we here, as well as our professional brethren 
= Scotland, should endeavour to obtain charters for our respective 

dies, 

I know of no right, I can see no good ground—rather I see many 
positive evils—in any claim being set up, on the part of the insti- 
tution in London, to be the one and only centre in form, which it 
never can be in reality, of all the engineering of the empire; and I 
do not believe that any such desire or intention exists on the part 
of the council of that body. If there be a Royal Irish Academy, 
and a Royal Society of Edinburgh—if there be a Royal Dublin 
Society, and a Royal Scottish Society of Arts—all chartered bodies, 
and yet all with correlative bodies in London, I see no reason why 
there should not be also a chartered Institute of Civil Engineers in 
Ireland and in Scotland respectively. And just as there is a 
distinct medical faculty in Scotland, in Ireland, and in England, 
and as, under the legislation of later years, all these find acommon 
point of union in a medical council in London, so should the insti- 
tions of Scotland, of Ireland, and of England, act, as far as possi- 
ble, on the same parallels, with mutual cordiality and help, and 
thus with much greater general advantage than if centralised in 
London, which can be but occasionally visited by those whose daily 
avocations are at a distance. 

(Zo be continued.) 


South Kenstncton Museum.—During the week ending 17th 
February, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from ten a.m. to ten p.m., 

On Wednesday, Thursday, and Friday, students’ days 
(admission to the public, 6d.), open from ten a.m. till four p.m., 
1,554. Total, 13,456. From the opening of the museum, 5,825,005. 

How To PLate A FriGaTe.—The Mackerel squadron consisted of 
one 28in. row-boat, mounting a 12in. swivel, and commanded by 
Commodore Head, late of the canal-boat service. It is iron- 
plated after a peculiar manner. When the ingenious chap who 
was to iron-plate it commenced his work, Commodore Head 
ordered him to put the plates on the inside of the boat instead of 
the outside, as in the case of the Monitor and Galena. ‘‘ What 
do you mean?” says the contractor. ‘‘ Why,” says the Com- 
modore, ‘‘ Ain’t them iron plates intended to protect the crew?” 
‘** Yes,” says the contractor. ‘‘ Well, then, you poor ignorant 
cuss,” says the Commodore, in a great passion, ‘‘ what do you want 
to put the plates on the outside for? The crew won't be on 
the outside—will it ? the crew will be on the inside—won’t it? 
And how are you going to protect the crew on the inside by 
putting the iron plates on the outside?’ Such reasoning was 
convincing, and the Mackerel squadron is plated inside.— Orpheus 
C. Kerr Papers. 

THE Nive Hours’ Movement IN THE Nortu.—A formidable 
movement appears to have been organised among the trades of the 
north in favour of the nine hours’ movement, and, from the 
expressed determination of the masters to resist it, it is likely to 
lead to somewhat extensive strikes during the next month or two. 
On Thursday iron shipbuilding operations upon the Tees werealmost 
brought to a standstill, through the platers, rivetters, blacksmiths, 
fitters, joiners, labourers, and other workmen turning out for a 
reduction of the hours of labour to nine hours a day. On Wed- 
nesday next the ship-joiners employed in the large iron ship- 
building yards on the Tyne will most likely turn out also, as their 
notice for a reduction to nine hours expires on that day. The 
shipwrights employed in ship repairing on the Tyne, and also the 
boat-builders on that river, have had the nine hours conceded to 
them. But it is not likely that the masters in any of the other 
trades will comply with the notices served upon them. A large 
meeting of the trades was held at Low Walker on Wednesday 
evening. The proceedings were strictly private. It has trans- 
pired, however, that they were inclined to wait the result of the 
turn-out on the Tees; but it is the general opinion that the masters 
will make a general lock-out of the ship-joiners when their notice 
expires, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 

3238. WILLIAM PRETTY, Ipswich, Suffolk, “ Improvements in the manufacture 
of stays or corsets.”—14th December, 1865. 

3311, LEOPOLD D'AUBREVILLE, Boulevart de Strasbourg, Paris,“ An Lo a oe 
method of and apparatus for simultaneously manufacturing or weaving two 
separate cloths at one and the same operation on a common hand or power 
loom slightly modificd for the purpose.”—A omni from Gerber- 
Ulrich, Sainte-Marie-aux-Mines, France.—22nd December, | 

3362. WILLIAM HARRISON and THOMAS WALKER, Blackburn, Lancashire, 
al so in machinery for boring, turning, and shaping articles of 
metal.” 

3374. EDWARD JOSEPH HUGHES, Manchester, “ nf ero in the manu- 
facture of aniline green.”—A communication from Charles Lauth, Paris. - 
29th December, 1865. 

17. HERMANN HIRSCH, Rue du Mont Thabor, Paris, ‘‘ Improvements in screw 
pro rs.”—3rd January, 1866. 

32. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the manufacture of augers, and in the tools or instruments to be used in such 
manufacture.”—A communication from ennings, Deep River, Con- 
necticut, U.S.—4th January, 1866. 

70. JAMES MARIUS MACRUM, Hill-street, Knightsbridge, Middlesex, ‘* Improve- 
ments in the apparatus and process for distilling oils and other liquids.” —A 
communication from James Johnston and John Davis, Allegheny, Pennsyl- 
vania, U.S.—9th January, 1866. 

120. HENRY FRANCIS SMITH, Manchester, ‘‘Certain improvements in the 

of beds or to be employed on shipboard, or in similar 
articles to be used as supports in water.” 





319. JAMES BOUVERIE —— Euston-road, London, “Improvements in 
a or machinery for distilling and "refining petroleum and other 


321. a. ig Portsmouth, “ Improvements in steering apparatus.” 
—Ist February, 1866. 

323. JOSEPH JOHN HARRISON, Broughton, Lancashire, and EDWARD HARRISON, 
Balham, Surrey, “ Certain i a ey tad ad for weaving.” 


2658. CHARLES ALFRED ELLIOTT, Kensington, Middlesex, “ An improvement 

in blinkers for horses and other animals. "—14th October, 1865, 

2660. ALBERT JULIUS MOTT, Liverpool, “ Certain improvements in the produc- 
tion and uses of carbonic acid gas.” 

2661. FRANCIS WISE and EDWARD FIELD, Chandos Chambers, Adelphi, 
Westminster, and ENOCH HARRISON AYDON, Wandsworth, *“Im- 
provements in steam boilers and other apparatus applicable to ‘the heating and 





325. WILLIAM BOASE, Ferris Town, Truro, Corn 
a pparatus for measuring snd Wasebig Gvapeny goede, paper hengiaen, ana 
such like purposes.” 

329. HENRY MITCHELL, ( Oxford-street, London, “Improvements in travelling 
or fitted dressing 

331. GEORGE BARKER, Sta’eybridge, Lancashire, and CHARLES DAVIS, 
— street, London, “ Improvements inerwing machines.” —2nd February, 


$35. JOHN ‘WARBURTON, PETER WARBURTON, and SMITH BARNES,  Haslingden, 

in mules for spinning and doubling.” 

37, Winiaae MACINTOSH, Forfarshire, .B., “ Improvements in holding 
details for lathes, vices, and wrenches.”—A communication from James 
Taylor, Lima, Peru. 

339. a HIBBERT, Manchester, “An improved mechanical valve 
respirator.” 

341. JOHN HOLLIDAY, Huddersfield, Yorkshire, “ Improvements in the manu- 
facture of red colouring matter or dye.” 

343. EDWARD MONTAGU LEEDS, Southampton, Hants, ‘‘ Improvements in 
securing the hatchways, skylights, and other openings of steam and other 
ships or vessels.” 

345. FRANCIS BRYAN BAKER, Sherwood-street, Nottingham, “ Improve- 
—_ in the process of dyeing and manufacture of textile fabrics.”—3rd 

‘ebruary, 1865, 

349. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“Improvements in coke ovens.”—A communication from Jacob Bowers, 
Cc lisville, Fayette, Pennsylvania, U.S. 








121. BRERETON TODD, Victoria-terrace. tle-on-Tyne, ** Imp 
in the manufacture of arsenic.”—13th vane. a 

125. JAMES HARRIS, Birmingham, “ Imp for horses’ 
feet in frosty weather, to supersede the poe for a : termed ‘ rough- 
ing’ the shoes.” 

136. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the construction of electric clocks.”—A communication from Max Levin, 
Berlin, Prussia.—15th January, 1866. 

162. MARK FRENCH ANDERSON, Much Park-street, Coventry, “ Improvements 
in refining sugar.”—17th January, 1866. 

168. GEORGE SPENCER, Cannon-street West, London, “ Improvements in 
vulcanised india-rubber springs for use in railway and other engines, 
carriages, and trucks, and for other purposes.” 

170. JAMES WILLIAMS, Great Sanghall School, near Cheshire, “ Improved 
sheets, plates, or apparatus to facilitate improvements in handwriting.” —18th 
January, 1866. 

177. RICHARD CLARK, Cannon Farm, Pinner, Middlesex, “ Improvements in 
steam engine boilers.” 

180. WILLIAM PARSONS, Toronto-terrace, Brighton, Sussex, “* Improvements in 
rack pulleys for roller blinds for windows.” 

181. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in the means 
and apparatus for obtaining and applying motive power.”—A communication 
from Alexandre Bobrownicki, Boulevart St. Martin, Paris.—19¢h January, 
1866. 

182. REINHOLD EDWARD KAULBACH, Grove-road, St. John’s Wood, Middlesex, 
“The improvement of the wheels of carriages, wagons, trucks, and other 
rolling stock in use on railways, excepting those of brakes and locomotive 
engines, whereby the traction power of the latter is relatively greatly in- 
creased.” 

190. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, ** An improved constructiou of careening basin or graving dock.”— 
A communication from Léonard Goursseau, jun., Passage des Petites 
Ecuries, Paris.— 20th January, 1866. 

200. CHARLES GREGORY PENNEY, Greenwich, Kent, ‘‘ Improvements in the 
treatment and utilisation of certain waste products resulting from the com- 
bustion of boghead, cannel, and other coais and minerals, and for the treat- 
ment of China clay and other analogous substances.” 

210. JOHN STRINGER, Kidderminster, Worcestershire, and GEORGE BIRCH, 

Halifax, Yorkshire, ‘‘Improvements in printing yarns.”—22nd January, 
66. 





1866. 

221. WILLIAM HODGKINSON, New Lenton, near Nottingham, “ Improvements 
in the manufacture of fabrics in bobbin net or twist lace machinery and in 
the means or apparatus employed therein.” —23rd January, 1866. 

229. JAMES WILLIAM EVANS, Norfolk-street, Strand, London, “* Improvements 
in the construction of metallic cases or shells for the reeeption of spiral 
springs and elastic substances for railway carriages and wagons and other 
vehicles.” 

238. GEORGE HINCHLIFFE, Halifax, Yorkshire, ‘‘A machine for saving or 
covering the lists or edges of fabrics.” 

242. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture of artificial flowers, feathers, and other articles, and in apparatus 
used for the same,”—A communication from Bernard Viellefon, Boulevart St. 
Martin, Paris. 

244. LODNER DARREVONTIS PHILLIPS, New York, U.S., “ A machine for 
making buttons from plastic materials, grinding, polishing, and carding the 
same, parts of which can be used in grinding, polishing, and carding other 
kinds of buttons.” —24th January, 1866. 

246. JOHN PIDDINGTON, Gracechurch-street, London, “Improvements in the 
manufacture of boots and shoes.”—A communication from George Barnes 
Windle, Maiden-lane, New York, U.S. 

248. HENRY COOPER and THOMAS DUTFIELD, Victoria Park, Middlesex, and 
ALEXANDER GIBSON, Southwark, Surrey, * i ‘Improvements in pianofortes.” 

250. JOHN ALFRED CASTREE, Manch , “ Imp in looms for weav- 
ing.” 

252. HENRY GARDNER, Offord-road, Barnsbury, ts in 
machinery or apparatus for cleansing the bottoms of ships and other sub- 
merged structures.” 








355. WILLIAM SAMUEL CLUDERAY, Leeds, Yorkshire, “Improved appara’ 

for manufacturing bungs, ‘ shivers,’ plugs, and other articles of a like me » 
5th February, 1866. 

361. JOHN JONES, Liverpool, “ An improved method of and means for 
suspending or supporting trousers and other like garments from the person.” 
363. ROBERT GATLEY, Manchester, “Improvements in blowing or blast 

engines.” 

365. THOMAS JAMES SMITH, Twickenham, ements in 
lubricating the axles and bearings of railway a. stock and other ma- 
chinery.”—A communication from Frangois Haeck, B: jum.— 
February, 1866. 

375. JOSEPH LEWIS, M ts in meters for measuring and 
registering the flow of liquids, part : of which improvements is also applicable 
to regulating the flow of steam.” 

377. ALEXANDER CLARK, Rathbone-place, London, ae in ma- 
chinery or apparatus for mortising or cutting holes or mortises in wood.” 

379. CHARLES AMBROSE MCEVOY, Bedford-square, London, * —¢ e 
in torpedoes or submarine explosive instruments."--1¢h February, 1866. 


Widal, “Ty, 





—" 








Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

405. GEORGE DANIEL DAVIS, Woodstock-road, East India-road, Middlesex, 
‘Im in hinery for working rudders.”—9th February, 1866, 
431. JAMES PILBROW, Richmond, Surrey, ‘An improved method of applying 
to land liquid sewage, and also of applying to land water, pure or mixed with 

other matter.”~ 12th Fe 1866. 

457. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
**Improvements in vices.”—A communication from Amos Hale Brainard, 
Dorchester, Massachusetts, U.S.—13th February, 1866. 








Patents on which the Stamp Duty of £50 has been Paid, 

12466. THOMAS CHARLES CLARKSON, Stamford-street, Surrey, ‘*‘ Manufacture 
of certain waterproof articles.”—9th February, 1863. 

393. GEORGE WRIGLEY and SAMUEL MORRIS, Dukinfield, Cheshire, ‘*‘ Machines 
for spinning and doubling.” —13th February, 1863. 

412. JOHN MORGAN, Stephen’s Green North, Dublin, “ Embalming and 
preserving from decay human bodies and bodies of "other animals, also 
pickling, curing, and flavouring animal bodies.”— 14th February, 1863. 

417, WILLIAM MCENTBE, Birmingham, GEORGE WITHERS and THOMAS 
WITHERS, W “” Locks.”"—16th February, 1863. 

388. JABEZ JONES, Liverpool, ** Manufacture of lead, tin, and other metals 
into sheets of any required thickness or length, and also coating one or both 
sides of pipes and sheets of lead and other metal with tin or other substances.” 
— 13th February, 1863. 

485. WILLIAM HENRY GAUNTLETT, Middlesbro’-on-Tees, Yorkshire, ‘‘ Heating 
the blast in the manufacture of iron.”—23rd February, 1865. 

615. WILLIAM WHITELE, Smethwick, Staffordshire, “ * Machinery for the manu- 
facture of nails.”’—5th ‘March, 1863. 

424. WILLIAM NALDER, Wantage, Berkshire, 
February, 1863. 

- : CLAY, Sparkhill, near Birmingham, “ Saddles "—24th February, 





“ Rotary screens.” — 16th 


us _™ JOSEPH BADART, Bishopsgate-street, London, ‘* Cotton seed cake.” 


19th February, 1863. 
505. WILLIAM HOOPER, Mitcham, Surrey, ‘‘ Telegraph wires and rods.”—24th 





February, 1863. 

738. JOHN SAUNDERS and JOSEPH PIPER, Kidderminster, “Tin and terne | 
plates.”—19th March, 1863. 

443. JOHN HENRY BLY, Great Yarmouth, Norfolk, “ Cooking stoves.”—18th | 
February, 1863. 

448. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 

. “ Manufacture of boots and shoes, and in preparing india-rubber for such | 
and other uses.”—1I8th February, 1863. 

464. CHARLES | WILLIAM SIEMENS, Great George-street, Westminster, “ Support- 








251. DAVID JONES and JOHN UPTON, Commercial-road, London, ‘“‘ Imp 
ments in window fastenings.” 

255. PHILIP EDWARD WADDELL, Edgbaston, near Birmingham, ‘‘ Certain new 
or improved means whereby passengers may signal or communicate with the 
guards and engine drivers of railway trains, and also with the occupants of 
the adjoining and other carriages forming railway trains.”—25th January, 
1366, 

260. WILLIAM HENRY BARLOW, Great George-street, Westminster, ‘* Improve- 
ments in the manufacture of railway bars.” 

262. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
iu machinery for the manufacture of asphalted felt.”—A communication from 
Antoine d’Azambuja, Paris. 

264. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘An improved 
mode of treating fur, wool, and hair.”—A communication from Alfred Clark 
Brush, Darien, Connecticut, U.8.—26th January, 1866. 

258. WILLIAM JUSTICE and EDWARD GUILD, Dundee, Forfarshire, N.B. “ Im- 
provements in softening fibrous materials and in the machinery or apparatus 
connected therewith.” 

269. THOMAS DRANE, Cockermouth, Cumberland, “ Improvements in the 
manufacture of coke and in the apparatus connected therewith.” 

274. WILLIAM WILLMER POCOCK, Craven-street, Westminster, “ Improvements 
iu gas meters.”—-27th January, 1866. 

277. GERARD DE WITTE, Brighton, Sussex, “ Improvements in the construc- 
tion of brakes for carriages.” 

278. WILLIAM HERSEE and GEORGE SMYTH, Mitcham, Surrey,“ Improvements 
in the manufacture of printed floor cloths, oil cloths, table covers, and other 
similar fabrics.” 

280. oe, FARMER, Barrow-in-Furness, Lancashire, “ Improvements in 

hi for washing, wringing, and mangling textile and 
felted fabrics ‘of all descriptions, also applicable to the washing of ores, gold 
and silver dust, and other metals, flocks, hair, tow, and other similar ma- 
terials.” 

282. WILLIAM RANDAL HARRIS, Manchester, “ Improvements in weavers’ 
healds or heddles ” 

284. ALEXANDER CHAPLIN, Adam-street, Adelphi, London, *‘ Improvements in 
locomotive engines designed for ascending steep inclines.”—29th January, 
1866. 

291. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in obtaining motive power cither giving or not giving light.” 
—A communication from Edouard Patau, Paris. 

292. EDWIN ROBERT WETHERED, Belfast, Antrim, “Improvements in the 
construction of stands for bassinettes or child’s cots.” 

294. LOUIS STERNE, Old Broad-street, London,* Improvements in buffers, draw 
springs, and bearing springs.”— Partly a communication from Edward Lindner, 
Vienna, Austria. 

298. CHARLES OCTAVIUS STAUNTON, Paulton-square, Chelsea, Middlesex, 
“Improvements in ordnance and carriages, and in elevating apparatus for 
the same.” —30th January, 1866. 

2300. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in working and treating india-rubber, gutta-percha, and 
other similar gums.”—A communication from Frank Marquard, Rathway, 
New Jersey, U.S. 

302. JOHN MILLER and JAMES PYLE, Glasgow, Lanarkshire, N.B., “* Improve- 
ments in apparatus for cooling worts or other liquids.” 

805. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
**Improvements in the manufacture of wrought iron tubes, applicable to 
different purposes.”—A communication from Cadet Pierre Dubuisson, St. 
Etienne, de la Loire, France. 

310. WILLIAM WOODWARD and JOHN WOODWARD, New Islington, Manchester, 
“‘ Improvements in steam boilers or generators.” 

312. HECTOR AUGUSTE DUFRENE, South-street, Finsbury, London, ‘An 
improved hydraulic steam hammer.”— A communication from Justin 
Thevenet, Mont-sur-Marchienne-lez-Charleroi, Belgium.—31st January, 1866. 

315. EUGENE CANDLER, Billiter-street, London,“ Improvements in vessels and 
a paratus for containing and drawing off wine and other liquids.” 











482, ANTHONY DUGDALE, Rue de Courcelles, Paris, “ Throttle valves.”—2Ist 


February, 1863. 
507. EDWARD ROSS WALKER, Haigh, near Wigan, Lancashire, ‘‘ Valves.”— 
24th February, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
451. CHARLES GARTON, Bristol, ‘‘ Treating cane sugar.”—18th February, 1859. 
528. GEORGE HORNER, Falls-road, Belfast, Antrim, Ireland, “ Hackling flax.” 

—28th February, 1859. 
446. Lg CATTELL, Euston-square, London, 
“ Spindles and flyers.”—2Ist 


I 
ing tel h line wires.”—20th February, 1863. | 
\ 








“ Gutta-percha,” — 17th 
February, 1859. 

468. GEORGE PAUL, Glasgow, Lanarkshire, N.B., 
February, 1859. 


| 
| 





Notices of Intention to Proceed with Patents. | 


2583. JAMES PRIESTLEY, WILLIAM WHITWORTH, and JOHN SUTCLIFFE, 
Sowerby Bridge, near Halifax, Yorkshire, “ Improvements in apparatus for 
grinding corn, seeds, and minerals.”—7th October, 1865. 

2595. GEORGE VOIGHT, Aldershot, Berkshire, “ Improved mechanical arrange- | 
ments for stopping or retarding carriages, wagons, and trucks 
2596. PETER TODD and JOSEPH HOLDING, Wheelton, near Chorley, Lancashire, 
“ Improvements in looms for weaving.” 

2597. ROBERT WALMSLEY, Liverpool, “Improvements in apparatus for 
mangling and calendering.”--9th October, 1865. 

2607. GEORGE GLOVER RICH, Chesterford-terrace, Stanley-road, Hackney, 
Middlesex, ** Improvements in the action of upright pianofortes.” 

2615. JOHN JOSEPH PARKES, London-street, Paddington, Middlesex, “ Im- 

ts in the fact of railway station and other gas lamps.” — 
10th October, 1865, 





pi tion of liquids, parts of which improvements are applicable also to 

r pu ” 

2666. JOSEPH BUCHANAN ROBERTSON, Dromore, Down, Ireland, * improve- 
ments in sewing machines.” 

2669. HENRY SKINNER, Wi “T for working 
railway switches, points, and signals a 

2670. REINHOLD EDWARD KAULBACH, Grove-road, St. John’s Wood, Middlesex, 
“The improvement of the means of and apparatus for laying submarine 
electrical telegraphic wires, lines, cables, or other contrivances of a like sort.’’ 
—16th October, 1865. 

2684. THOMAS HUNGATE PRESTON yy Chelmsford, Essex, “ Improve- 
ments in greenhouses.” —18th October, 18 

2699. | peal BALLARD, B » Dover, Kent, “Improvements in window 


blinds and screens.’ 

2701. WILLIAM CLARK, -lane, London, “ Improvements in printing 
or impressing and dyeing fabrics and tissues.""—A communication from Felix 
Dehaut, Boulevart St. Martin, Paris. 

2702. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture of chromates of ammonia and chromic acid, and in the preparation of 
nitrates of lime and ”—A communication from Felix Dehaut, Boulevart 
St. Martin, Paris.—19th October, 1865. 

2710. RICHARD FELL, Robinson-row, and DAVY HAMMOND, Hackney-road, 
Middlesex, “An improved apparatus for regulating the supply of water to 
tanks, ee or cisterns, applicable also to other purposes.”—20th 


October, 1865 

2734, HENRY NEWMAN, Aston, near Birmingham, “‘ Improveménts in suspend- 
ing or supporting window sashes and sliding shutters.” 

2741. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture of paper from marine vegetable matters."—A communication from 
Pierre | Ernest Gégnon and Charles Marie Gagnage, Boulevart St. Martin 


P October, 1865. 

2742, WILLIAM SNELL, Clement’s-inn, London, “ Imp di 
lamps.”—A communication from Moritz Herzog, oo ee eng and David 
Leopold Cohn, Ulrichgasse, Vienna, Austria.—24th October, 1865. 

2749. WILLIAM CLARK, Chancery-lane, London, “ Improvements in bath 
aged "—A communication from Aloys Biingens, Boulevart St. Martin, 











2750. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“An improved mode of uniting pieces of leather, more especially adapted to 
the manufacture of boots and shoes.”—A communication from John Chipman 
Hoadley, New Bedford, Massachusetts, U.S.—25th October, 1865. 

2761. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “An improved 
mode of and apparatus for cleaning the tubes of steam boilers.”—A commu- 
nication from Abraham Egenton, Philadelphia, Pennsylvania, US 

2763. HENRY BERNOULLI BARLOW, ‘ats in mules for 
spinning and doubling.”—A communication from Ernest Stamm, Paris.— 
26th October, 1865. 

2796, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the construction of mining picks.”"—A communication a the Incorporated 
Washoe Tool Company, New York, U.S.—30th October, | 

2817. ALFRED VINCENT NEWTON, Chancery- Jane, a 2 “Improved ma- 
chinery for dressing mill —A from Eleazer A. Paine, 
Monmouth, Warren, Illinois, U.S8.— 1st November, 1865. 

2928. JOSEPH ALPHONSE LOUBAT, Rue Mogador, Paris, “ Improvements in 
railway steam engines and carriages.” — 14th MN , 1865. 

3139. JOHN HENRY PEPPER, Boundary-road, St. John’s Wood, and THOMAS 
WILLIAM TOBIN, Watson's-road, Wood Green, Middlesex, “ Improvements in 
apparatus for illusory exhibitions.”—6th December, 1865, 

3269. RICHARD a BROOMAN, Fleet-street, London, “ Improvements 
in boilers or ng steam.” —A communication from Julien 
Belleville, Paris.—18th yan ony 1865. 

58. HERBERT NEWTON PENRICE, Witton House, near Norwich, “* Improve- 
ments in machinery employed in forming tunnels and galleries in rocks.”"— 
8th January, 1866. 

138. DON FRANCISCO LECOCQ, Ludgate-hill, London, “ Improvements in the 
means or method of preserving in a fresh condition animal and vegetable 
= and in the apparatus to be employed therein.”—15th January, 

866, 

210. JOHN STRINGER, Kidderminster, Worcestershire, and GEORGE BIRCH, 

= Yorkshire, “ Improvements in printing yarns.”—22nd January, 
18 











226, JAMES HOWARD and EDWARD TENNEY BOUSFIELD, Bedford, “ Improve- 
ments in the construction of steam boilers.” —23rd January , 1866. 

245. JAMES SOUTTER, sen., Edinburgh, Midlothian, N.B., “Improvements in 
centres for supporting swinging mirrors.”—25th January, 1866. 

349. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“Improvements in coke ovens.”—A communication from Jacob Bowers, 

Connellsville, Fayette, Pennsylvania, U.S.—5th February, 1866. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
17th February, 1866. 

650, 4d. ; 691. 18. 4d.; 703, 4d. ; 704, 8d. ; 705, 4d. ; 

708, 1s. 2d. ; 709, 10d. ; 710, 84. ; 711, 8d.; 712, 4d i 713, 4d. ; 714, 1s. 4d. 


3 706, 44.5 707, 4d. ; 


715, 4d.; 716, 4d. ; 717, Is. 4d.; 718, 10d. ; 719, 4d. ; 720. 4d. ; 721, 4d.; 
722; 4d.;_ 728, 8d. ; 724, 4d. ; 72, 4d. 726, 84. ; ter 1s. ; 728,40. ; 729, 4d. 
730, 10d. ; 731, 4d. ; 782, 4a. ; H 33, 4d. ; 734, is. 6d. ; 735, 4d. ; 736, 1s. 10d. ; 
787, 10d. ; 733, 10d. ; 739, das 740, 10d. ; 741, ida. 742, 4d.; 743, 6d. ; 
744, ad. ;'745, 8d. ; 746, ad.; 747, 44.; 743, Sd. ; 749, 104.; 760 Is. 64. 
75l, 4d.; 752, 4d.3 753, Is. ; 754, 4d.; 755, 4d. ; 756, dd.; 757, 10d. ; 
758, 8d.; 759, 10d. ; 760, 761, 10d. ; 762, 4d.; 763, 1s.; 764, 4d. 


765, 4d. ; 766, ‘4d. ; ; 767, 4.5 ; “6s. 10d. ; 769, 1s.; 770, "ad. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s, must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty's Patent Office, Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 











Class 1.—_PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 


2020. A. SLEIGH, M.R.S.L., Upper Belgrave-place, Eaton-square, ** Means of, 
and mechanism for, obtaining motive power.” —Dated 4th August, 1865. 

This invention cannot be described without reference to the drawings, 

2021. W. CLARK, Chancery-lane, London, “ Apparatus applicable as a motive 
power engine, a pump, or fluid engine.”"—A communication.—Dated 4th 
August, 1865. 

This invention relates to an improved rotary engine which may also be used 
as a pump, meter, or blowing apparatus. This apparatus may be variously 
arranged, its chief features consisting, First, in the employment of an eccentric 
as a piston and for communicating motion to the driving shaft. Secondly, in 





2618. FREDERIC PELHAM WAR’EN, East Court, Cosham, Hants, “ I 
ments in bolts, rivets, and the Like fastenings for connecting together ‘pieces 
of metal and other material.” 

2619. JAMES CRUTCHETT, Stroud, GloucestersMire, “Improvements in the 
manufacture of bands, belts, or straps for harness, for driving machinery, or 
for other purposes.” 

2620. JAMES CRUTCHETT, Stroud, Gloucestershire, ** Improvements in the 
manufacture of gas.” —1 1th October, 1865. 

2628. JASPER HENRY SELWYN, Woodland Crag, G 
“ Improvements in cartridges for certain kinds of breech- loading fire-arins.” 
2629. ROBERT LONGDON, Atiow Mill, Asbbourne, Derbyshire, “* Improvements 

in hurdles for fencing or dividing grass and other lands, and for other like 


m a" 





pur; 2” 

2630. "AUGUSTE AIME LERENARD, Rue Pali-Kao, Paris, “ A new composition 
of india-rubber mastic or cement, made in a more or less fluid state according 
to the use to be made of it, and the process or contrivance for applying the 

e.” 

2632. JEAN URSIN BASTIER, Gower-street, London, “ Improvements in appa- 
ratus for raising liquids.” 

2634. WILLIAM COLBORNE CAMBRIDGE, Bristol, Gloucestershire, “ Improve- 
ments in clod-crushers and chain harrows.”—12th October, 1865. 

2640. MATTHEW CARTWRIGHT, ‘') avistock-street, Covent Garden, London, 
“ Improvements in elastic front sides and backs for boots and shoes,” 

2641. GEORGE ROSSELET, Rue St. Appoline, Paris, “A new method of 
obtaining and applying water as a motive power for —— ships by 
means of paddle-wheels inside and outside.”—13th October, 1865 

2652. JOSEPH TANGYE, Birmingham, “ Imp: in hinery for cutting 

screws.” 

2653. WILLIAM JARDINE COMBE MACMILLAN, JAMES MASON, and JOHN 
VICKERS SCARBOROUGH, Sunderland, Durham, “A certain composition, 
having anti-corrosive and anti-fouling properties, for the preservation and 
keeping clean the bottoms of iron vessels, and also for the preservation of 
saer Be submerged and iron structures exposed to the action of atmosphere or 
water. 








the urrang of the slide valve, which serves both for admitting steam 
into the cylinder and for forming an abutment in said cylinder, The slide 
valve may be variously arranged, and may work in a slide, or be made to 
oscillate. Thirdly, in the particular ar for producing a constant 
and perfect contact between the slide valve and eccentric, so as to prevent 
concussion, and at the same time to considerably reduce the extent of the dead 
point. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chuinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, cc. 

1955. T. GREGGORY, Manchester, “ Communication by signals between passengers» 

and drivers of railway trains.” — Dated 2sth July, 1865, 
This invention consists of a simple h to enable } 
or travellers to signal or give an alarm to guards and engine drivers and others 
on railways whilst a train is in motion. The apparatus can be easily atiached 
to any railway carriage without altering its present construction. The only 
portion of the apparatus visible to a seated passenger is a small bell trigger 
fixed on each side of the door of each carriage compartment. A pull of the 
trigger instantly liberates and unfolds a red or other flag at the outside of the 
carriage. The flag is rolled, while at rest, in a hollow tube, which forms a 
vertical ornamental bead on the outside of the carriage between any two 
compartments or elsewhere, and when in action forms the projecting rod of the 
flag. Secondly, the same pull of the trigger turns a signal lamp for night 
service or tunnels, fixed in the line of vision between the guard and driver of the 
engine, and placed above the flag, throwing light upon it, and attached to the 
side near the top of the carriage, and removable at pleasure. Thirdly, the same 
pull of the trigger brings the lever of a bell or gong of any size fixed under the 
carriage in contact with one or more pins or swells attached to the inner side 
of one wheel of a carriage, with the addition, when necessary, as may be in the 
case of express trains of high velocity, of a pulley and band or wheels to reduce 
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the speed of the bell hammer. The bell will continue to so long as the 

train is in motion, unless the apparatus is re-set.— Not with. 

1969. J. SWINBOURNE, Wenlock-street, City-road, and J. LAMING, Lauderdale- 
buildings, A , London, * Apparatus for stopping or retarding 
rathoay ."— Dated 29th July, 1865. 

This invention consists in stopping or retarding railway carriages by the 
application thereto of pamps for acting upon air or other fluid to cause it to 
move a piston which, by suitable gear, is connected to the brakes of such 
carriages to bring them inte action. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &e. 

1966. R. Worsnop, Bradford, ** Cap frames.” —Dated 29th July, 1865. 

In carrying out this invention the inventor introduces a ring of wrought, 
malleable, cast, or brass metal, or other suitable substance, upon the periphery 
of the cap, so as to form a projection, by pref about centre of the 
length of the same. ‘This ring, if of wrought iron, may be shrunk on, and 
then turned to a small round edge; or it may form part of the cap itsclf, or be 
affixed in any convenient manner. ‘The result of it is that on starting a frame 
the thread instead of resting, as is now the case, upon nearly the whole length 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
ie D. P. Gonmmnenan, Alwerstoke, Hants, “‘ Working guns.”—Dated 3rd 
» 1865. 

This invention consists of an improved method of working guns, and refers 
to the operation of running the gun in and out. For running the gun in and 
out the patentee extends chains on each side of the carriage and along the 
slide, the ends of which chains are fastened to the slide. Upon the carriage 
are attached wheels or barrels, furnished with cogs or indented grooves, to lay 
hold of the chains. The chains are laid over and upon these cogged chain 
wheels, which are turned round by a connection of cog wheels, or other 
means for communicating or transmitting motion and power, which wheels are 
set in motion by crank handles worked by men, or motion can be produced by 
other means. In whichever direction the chain wheels are made to rotate the 
carriage, and the gun upon it, are necessarily obliged to travel as the teeth or 
cogs of the chain wheels lay hold of the chains, and so the carriage is propelled 
or dragged along. The use of two chains has been described, but one chain 
may be used, or more than two, He provides arrangements to free the chains 
from the cogged or toothed chain wheels when the guh is fired, to allow it to 
run in free of the chains. Instead of chains he sometimes uses ratchet or 
cogged bars of suitable length, upon which a cog wheel, upon and connected 
with the carri acts for propelling the carriage in and out. He has several 

hods for freeing the cog wheel on the carriage from the cogged or ratchet 








of the cap, and breaking in consequence of the friction it is subj d to, rests 
upon the lower end of the cap for a short distance, and upon the edge of the 
ring before-named, end thus in a great P breakages and saves 


yara.—WNot proceeded with 
ing machinery for flax, 





1977. J. LAWsON and E, G. Fitton, Leeds, “ Prepari 
tow, jute, and other fibrous materials.” —Dated 3\st July, 1865. 

The First part of these improvements relate to roving fraines. These frames 
for flax and similar fibres are constructed with back or retaining rollers, 
through which the fibre first passes ; with a screw gill or other travelling 
or delivery roller, whence it passes to the spindie and flyer. The improvement 
consists in a new and simple method of arranging the draft gearing. The plan 
usually adopted for transmitting motion to the retaining rollers and screws has 
been by a train of wheels called the draft gearing betwixt the front or drawing 
roller, and in screw gill frames what is called the back shaft. The studs 
supporting the intermediate or carrier wheels in the said train of wheels are 
supported or fixed generally to a part of the framing called the end stand or 
carriage plate, and sometimes to the gearing brackets on the frame end or 
beam. In this improved method the patentees dispense entirely with this 
train of wheels, and attain their object —viz., driving the back shaft—by obtain- 
ing motion from a wheel or pinion on one of the carrier wheels in the train of 
wheels betwixt the driving shaft and the front roller, commonly called the 
twist gearing, because it is in this train that the change wheel is introduced 
which regulates the relative speed of the delivery rollers and the flyer. and, 
consequently, the amount of twist pat on the roving, and thus while the 
number of wheels is reduced the fixing of the studs is more secure, and less 
room is occupied by dispensing with the afc id train of wheels. 

1985. T. B. PATON, Montrose, Forfarshire, “ Machinery for the uf eof 
linen or other yarns or threads.” —Dated \st August, 1865. 

The chief feature of this invention consists in actuating a double set of 
spindles with one set of rollers. This object is effected by arranging the shaft 
carrying the rollers or pulleys between the rows of spindles, and in continuing 
a driving belt from over the pulley round alternate spindles on both of the two 
rows; by means of this arrangement, when the driving shaft ls in motion, the 
whole of the spindies in both rows are driven.—Not proceeded with. 

2022. J. GAuKRoGER, Hebden Bridge, Yorkshire, and J. DODGEON, Burnley, 
Lancashire, “ Apparatus for sizing, drying, and beaming yarns of cotton, 
&c.”—Dated 4th August, 1865. 

This invention relates to the machine commonly called “ slasher,” and the 
improvements consist, Firat, in the employment of one or more winged, ribbed, 
grooved, or perforated rollers for condacting the yarns through the sizing 
trough instead of the plain surface! rollers now used for that purpose, by 
which the size is better enabled to penetrate the yarns. Also in the use of 
three or more plain rollers fur the same purpose, whereby the yarns are longcr 
immersed in the size than heretofore. Secondly, the improvements consist in 
applying an eccentric or crank on the nipping roller, and to a lever and catch 
for actuating the ordinary ratchet wheel, which is fixed on the traverse screw, 
or the screw employed to operate the strap guide for traversing the strap on 
the conical or taper drums. Thirdly, in applying a friction pulley with a lever, 
and an adjustable weight to the aforesaid nipping roller for producing the 
necessary tension on the yarn during the winding on to the beam, instead of 
weighting the back yarn beams, whereby stretching of the yarn is avoided. 
2039. J. PETRIE, jun., Rochdale, “* Apparatus for washing wool and other fibrous 

materials.” —Dated 5th August, 1865. 

This invention cannot be described without reference to the drawings. 

2044. W. POLLOCK and J. STOBO, Leven Bank Works, Dumbarton, “ Apparatus 
Sor washing yarns.” —Dated 7th August, 1865. 

This invention cannot be described without reference to the drawings. 

2061. T. R. SHAW, Pendleton, Lancashire, “ Looms for weaving.”—Dated 9th 
August, 1865. 

This invention consists in the novel employment and use of a flat picce or 
strap of metal applied to the shuttle box, and so formed or constructed that its 
opposite ends embrace the pick or the outside end thereof, forming a stop or 
harrier for the lower or propelling portion or leg of the picker, the other end 
being so formed that the picker shall be impelled against it, and thereby cause 
the said strip of metal to slide in the opposite direction when the shuttle is 
leaving the box ; the back end against which the leg of the picker hears shall 
slide or move in the shuttle box, while its centre or portion between the ends 
slides in a recess or box secured to the back of the shuttle box. Within this 
recess a spring is so arranged so as to exert, by means of a set screw, an 
increased or diminished pressure, against the aforesaid metallic strap or bar of 
metal, so ag to regulate the amount of movement or slip required by the 
sliding check or stop, by which novel application and adaptation of the spring 
and set screw the blow of the shuttle against the picker may be diminished at 
each pick, without any sudden concussion, whereby the picker becomes more 
durable, and also the check straps now in use are dispensed with.—Not pro- 
ceeded with. 

2059. J. A. RADCLIFFE, Oldham, * The lubricating of spindies.”--Dated 9th 
August, 1865. 














These improvements relate to the lubricating of spindles which revolve in | 


bolsters having a traversing motion up and down the spindles used in the 
manufacture of cotton and other fibrous materials, and consist in the use of a 
tin case or tube affixed to a spindle, which forms an oil cup or reserve con- 
taining oil. ‘The aforesaid tube may be made of different metals, such as brass, 
copper, or zine, or it may be cast in one or more parts of iron. The invention 
cannot be described in detail without reference to the drawings. 


Class 4.—AGRICUL'TURE 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2004, C, Hopason, Portarlington, Queen's County, ‘* Apparatus for treating 
peat in bogs, and obtaining it therefrom.”— Dated 2nd August, 1865. 

This invention consists in the application of steam or other power, as here- 
after described, to harrowing and scraping the surface of and ploughing or 
cutting bogs. For this purpose, having prepared, and if required, drained the 
portion of bog to be operated on (as described in the specification of a former 
patent, granted to the patentee June 20th, 1861, No. 1,593), he proceeds to lay 
down a railway or tramway along the centre of such prepared ground, which 
should be comparatively narrow and as long as may be required for the 
purpose, or allowed by the nature of the ground. He then provides a truck, 
wagon, or carriage, suited to run on this railway or tramway, and upon such 
carriage he constructs of wood, iron, or other material a beam or girder of 
such fori, proportions, and strength as shall be capable of reaching across the 
entire width of the piece of bog to be operated on, and along the centre of 
which the railway or tramway rans, as before described. To this beam so 
stretching across the bog he attaches by ropes, chains, or otherwise, one or 
several harrows, aud he then gives motion to the carriage or beam by a loco- 
motive or by an engine placed on the carriage itself, or by animal or other 
power, and thus drags the said harrows over the ground, and thereby tears up, 
pulverises, and partially dries the same. He then proceeds to turn in this 
pulverised portion towards the railway for subsequent removal by dragging, 





instead of the harrows, one or several ploughs or scrapers set at such an angle | 


as shall be found most convenient for causing the peat mould already harrowed 


as described gradually to approach the railway; or for the same purpose he | 


uses any implement capable of scraping the peat mould directly towards the 
railroad by hauling the same with a rope or chain moved by the steam or 
other power used towards the carriage on which the beam is placed or towards 
the locomotive, 





Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, dc. 
2054. W. R. Corson, Manchester, “ Construction of shop fronts and other 
similar parts of buildings.” — Dated 8th August, 1865. 

In performing this invention the inventor makes iron story posts of the re- 
quisite form and section to sustain the upper part of the building, and to fulfil 
the purpose of sash bars, and when desired, also to receive grooved stiles for 
receiving revolving or sliding shutters; the glass is fitted against the cross 
flange of the iron story post, and is held in plice by a moulding, fillet, or lead, 
which is secured to the iron by screws or otherwise ; or a sash of the ordinary 
form may be fitted to the iron story post. In doorways, if desired, he secures 
the frame to the story post, or when the door is set back from the story post, 
he fits a sash between the frame of the door and the iron post, or either to the 
back part of it or to the side of it, as the design may require ; also, when the 
web or centre part or the story post is cast with openings in it for lightness, he 
Las it prepared to reeelve glass in hose Gpeuings.—WVot proceeded wills 





bar to allow the gun to run in free when fired. One method consists in fitting 
the bar to work up and down upon an axis at one end, so that when the other 
end is lowered the cogs on the bars are withd from the jon of the 
cog wheel. Or the bar may be fitted to be raised or lowered through its entire 
length ; or the cog wheel on the carriage may be fitted to slide upon the spindle 
which earries it, and so be thrown in and out of gear with the cogged or 
ratchet bars. 

2027. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Revolver’ pistols.” — 

A communication.— Dated 4th August, 1865. 

This invention consists, First, in an improved escapement of the cocks of 
revolver pistols, whereby the cocking is effected continuously with the said 
movement of the trigger as that required for firing. Secondly, in an improved 
means of causing the cartridge chamber to rotate. Thirdly, in an improved 
mode of expulsing or discharging the cartridge cases. Fourthly,in an improved 
catch or fastening for retaining the barrel and cartridge chamber in place when 
the pistol is fired.—Not proceeded with. 

2030. T. W. WreaLey, Birmingh “ Tmpr ts in breech-loading fire-arms, 
and in revolving fire-arms, and in cartridges.” —Dated Ath August, 1865. 

These improvements in breech-loading fire-arms consist in making fire-arms 
of the kind commonly called drop-down guns, capable of discharging both 
ordinary pin cartridges and central cartridges. The said improvements 
in making the head of the hammer of the ordinary form for discharging pin 
cartridges, and making a projection on that part of the hammer called the 
breast, which projection, on the fall of the hammer, strikes against a striker 
passing obliquely throngn the face of the break-off. When the gun is charged 
with a central fire cartridge the said striker discharges it; or lustead of making 
the breast of the hammer strike upon the striker for discharging the central fire 
cartridge, the breast of the tumbler of the lock may be made to act on the said 
striker. The improvements in revolving fire-arms consist in making the said 
fire-arms capable of discharging central fire cartridges. For this purpose the 
inventor shortens the hammer, and causes it to strike against the centre of 
the cartridge, instead of on the edge or top of the cartridge, as usual. The 
improvements in cartridges consist in making central fire cartridges with a pin, 
which he calls a “‘ dunning pin,” having the position of the pin in the ordinary 
pin cartridge. The said dunning pin has no connection with the percussion 
powder in the cartridge, and is in no way concerned in the discharge of the 
cartridge, but serves as the means of withdrawing the discharged cartridge 
case, and also indicates when the gun is charged ready for firing.—.Vot pro- 
ceeded with. 

2031. A. V. NEWTON, Chancery lane, London, “ Gua wipers,”—A communica- 
tion.—Dated 4th August, 1865. 

This gun wiper is so constructed that its exterior surface shall yield under 
lateral pressure, and spring back in such a manner as always to press the cloth 
patch —whatever its thickness—tightly against the interior surface of the gyn 
barrel or counterbore. 

2050. W. C. DODGE, Washington, U.S. “ Fire-arms.”—Dated 7th August, 








1865, 

This invention cannot be described without reference to the drawings. 

2057. J. GALE, jun., Plymouth, “ Preparing and treating gunpowder in order to 
render the same inexplosive, and to protect it from damp.”—Dated 8th Au- 
gust, 1865. 

For these purposes the inventor mixes the gunpowder with a position 
consisting of powdered or crushed glass, mixed with powdered or crushed flint, 
or, in place of the latter, ivory or bone black may be employed. He prefers to 
use ten parts of powdered or crushed glass to one part of powdered or crushed 
flint, or of ivory or bone black. Ie prepares the glass by pounding or crushing 
it, an operation which is facilitated by heating it and plunging it in water.— 
Not proceeded with, 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, &e. 

2034. H. C. BAUvET, Paris, “ Improved keyed musical instrument.”—Dated ith 

August, 1865. 

In those musical instraments played with bows or sticks the strings are 
touched transversely, that is perpendicular to or at right angles or nearly so to 
the strings. Now, in order to mechanically obtain this result, it would at first 
be thought necessary to make the instruments very large, and require much 
power to drive them; but, according to this invention, the instruments may be 
made of any required size, the notes produeed being always regulated by the 
weights and length of the strings, notice being taken of other considerations, 
for in this new application the strings for the bass are composed of steel wire, 
as for pianos, on which lead is placed, in order to increase the weight of the 
strings. The inventor sometimes employs gut or other material instead of lead, 
but to obtain a suitable touch or sound for the string he places cotton on the 
lead. The strings are guarded with what he calls “ locks,’ set perpendicularly 
to the said strings, and there is a lock for each string or group of strings. 
These locks are made of hair, silk, metallic thread, or other suitable material. 
Each of them, when the note to which it corresponds is required to speak, is 
taken between a cylinder and a roller, and the end opposite the strings must 
not press the part where the rollers meet the cylinder. In the four upper 
octaves there are one, two, and three strings, but there is only a luck for each 
group, in order to better maintain the harmony. In the bass the lock is com- 





| posed of, say seventy pairs, and in the treble of, say six pairs. The friction 


cylinder, as well as the rollers, may be made of any material considered suffi- 

ciently strong, and is or are fitted with felt, leather, skin, or other substances 

capable of receiving coloping ; the cylinder or the rollers may be made of wood 

or other material without lining. 

2036. H. GEERING, Birmingham, “ Sackings of metallic and other bedsteads 
sofas, couches, &<c.”-~A communication.—Dated 5th August, 1865. 

In manufacturing an elastic sacking for a bedstead, the inventor takes a strip 
or lath of metal or wood of a length nearly equal to the breadth or length of 
the bedstead with which the sacking is to be used, and near either ent of the 
said strip or lathe he fixes a metallic clip or band, the upper side of the said 
clip entering a groove or recess in the said lath. To the lower part of the said 
clip one end of an elastic band or web is fastened in the manner hereinafter ex- 
plained; the other end of the s id web or hand carries a hook by which it is 
connected to the side or end rail of the bedstead by engaging in holes in the said 
side or end rail. The elastic band or web is connected to the metallic clip at 
either end of the strip or lath in the following manner:—The meial clips are 
made of a depth somewhat greater than the thickness of the strip or lath, the 
lower side of the said clip being made much broader than the upper part by 
which it is hung to the strip or lath. The inner or upper face of the lower 
part of the clip is inelined to the plane of the strip or lath to which the clip is 
connected, In fastening the clastic band or web to the clip, the doubled end of 
the band or web 1s placed between the lower side of the clip and undersice of 
the strip or lath, and drawn forcibly between the said parts. ‘The said doubled 
part of the web or band is thereby wedged between the said clip and strip or 
lath, and fixed firmly in its place. When the elastic band or web is expanded, 
the upper part of the clip swivels or turns slightly upon the strip or lath as a 
centre, and contracts the space between its lower side and the strip or lath ; 


| thus, the more the band or web is pulled and expanded, the tighter its end is 


wedged between the clip and strip or lath. He applies as many of the elastic 
strips or laths constructed in the manner described as are necessary to form the 
sacking, the said strips being fastened to the side or end rails at the proper dis- 
tances apart by the hooks at the ends of the elastic webs or bands. When a 
weight is applied to the sacking the bands or webs are expanded and a highly 
elustic sacking thus produced. 

2042. A. F. OSLER, Birmingham, *‘ Lamps for burning paraffin oil.”—Dated 

7th August, 1865, 

This invention has for its object the prevention of the flickering or unsteadi- 
ness of the flame which is produced by currents of air in the lamp as ordinarily 
constructed. In making, according to this invention, a lamp for burning 
paraffin oil, or other volatile oil, the patentee constructs and arranges the part 
in the following manner :—In the said lamps, as ordinarily manufactured, the 
gallery on which the shade or globe is supported, and sometimes also the parts 
underneath the said gallery is made of perforated metal; but the present 
patentee makes the said parts of unperforated metal, so that no air can enter 
the globe or shade at those parts. The shade or globe is surmounted by a 
conical or other prolongation of wire gauze or perforated metal, which latter 
is covered by a metal or earthenware plate. The height of the shade or globe 
is, by preference, such that the chimney reaches to about the middle of the wire 
gauze top of the said shade or globe. By this arrangement the air with which 
the flame is fed enters the shade or globe by the lower part of the wire gauze, 
while the vitiated air and products of combustion pass off by the upper part 
of the wire gauze, ‘The tlaume of a paraflin vil or Ovher volatile oil lamp een- 





structed in the manner described, is undisturbed by currentsof air which would 
produce in the ordinary lamps great or unsteadiness in the flame. 
The p ion of the of air at or near the burrier may also be effected by 
making the lower edge of the shade or glass rest on the top of the reservoir. 
2046. W. and G. CROSHER, Ann-street, Wilmot-square, London, “ An improved 
manufacture of scarfs, cravats and ties.” — Dated 7th August, 1865. 

This invention consists in making an opening near one or both ends of the 
scarf, cravat,or tie. Such opening can b de either diagonally ur straight across 
through the body of the article. In wearing, the end of the scarf, cravat, or 
tie is intended to pass through the said opening, causing it to fit close to the 
neek. They are to be made of any suitable material or pattern, either in 4 
tubular fabric with the openings left open, or by joining two pieces of single 
fabric by sewing, or otherwise; or they may be made single throughout, except 
at the openings.— Not proceeded with, 








Class 8.—-CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

1980. A. V. NEWTON, Chancery-lane, London, “ Refining petroleum and other 

hydrocarbon oils.” —A communication.— Dated 3ist July, >. 

The patentee claims the refining or purifying of petrole::.: other hydro- 
carbon oils by filtration through animal or wood charcoal,.: other filtering 
material or materials, in the manner substantially as described. 
1984. F. R. WELLS, Hastings, Sussex, “* Producing a photographic 

surface of copper or other metal plates,” — Dated 1st August, 1865. 

In carrying out this invention the inventor proposes to sensitise the plate by 
the vapour of iodine, or the fumes of bromine, or with lodine combined there- 
with, when a photographic image can be produced thereon and developed by heat 
or the fumes of mercury. A picture or engraving, or any picture or drawing, 
transparent or semi-transp , can be produced on the surface of the plate, to 
serve as a guide for etching or engraving thereon, so that facsimiles can be 
produced. In some cases the solution of iodine or bromine may be used in lieu 
of vapours.—Not proceeded with, 


on the 








Class 9.—ELECTRICITY.—None, 





Class 10.~MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 
1903. R. M. WANZER, Cheapside, London, “ Sewing machines.” —A communica- 

. tion.— Dated 21st July, 1865. 

The chief object of this invention is to form stitches over the edges of fabrics 
The invention consists in an arrangement whereby the loops formed by the 
needle are taken a‘ter passing through the fabric and carried over the edge by 
a vibrating hook with a slotted point, the thread being left in such position that 
the needle in its next downward motion will pass through the loop and form 
what is termed the over edge stitch or ‘‘ over and over” glove stitch. The 
invention also consists in an arrangement by which the needle is caused to 
perform the fecd of the fabric, 


1909. W. S. YATES, Leeds, and A. FREEMAN, Manchester, “ Apparatus for 
folding fabrics on to cardboards or metallic plates for the purpose of hot 
pressing.”—Dated 2\st July, 1865. 

This invention has for its object imp in ‘y for folding 
fabrics for pressing. In order to prepare fabrics for pressing, especiaily fur hot 
pressing, they have to be evenly folded with sheets of glazed paper, cardboard, 
or metal laid in between the folds. This operation, which is usually perforined 
by hand, the patentees perform by various arrangements of improved ma- 
chinery. The specification of the invention is too elaborate to be quoted here 
in detail. 

1911. W. DIAPER, Tabernacle-walk, Finsbury, London, “ Construction of safes.” 

~Dated 22nd July, 1865. 

The patentee claims, First, constructing the doors and body of safes and otlier 
similar strong receptacles or rooms with a wrought iron or steel framing of a 
Z transverse sectional furm. Secondly, the employment of one or more strong 
pins fixed to the doors of sifes or strong receptacles for holding the end or ends 
of the bolt or bolts of the lock in manner described. Thirdly, the employment 
of cylindrical steel rods placed closely side by side behind the plates of the door 
and body of safes and strong receptacles, in manner described. 

1916. S, BOYD, “ Cotton press.”—Dated 22nd July, 1865. 

This invention refers, particularly, to that portion of the press in which the 
bale of cotton is to be placed, aud is specially applicable to that form of press 
known as ‘Tyler’s cotton press. In order to make the distance between the 
upper and lower plateaus between which the hale is placed greater or less, 
according to the size of the bale to be pressed, the inventor uses two wedges 
inserted underneath the upper plateau, which may be pressed forward or drawn 
out by chains and pulleys, or such other suitable machinery. These wedges 
are supported by a longitudinal frame attached by bolts or screws, or other- 
wise, to the sides of the press. For the further and effectual pressing of any 
bale of cotton he causes a lateral motion to be applied to the wedges in the 
upper plateau, which he effects by a reciprocating action through the medium 
of a chain and pulleys worked by hand or steam power.—JNot proceeded with, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


A SHADE OF IMPROVEMENT IN THE IRON TRADE—TopPics D1scusseD 
IN THE West MIDLANDS: The Scotch Trade and the American 
Tariff-—Pic TRavE: Firm : Fine Anthracite Iron—Tue PuDDLERS 
AND THEIR MAsTEeRS: Unreasonable Demands by the Men in North 
and South Staffordshire: Cases Cited: One Works Closed—THE 
MACHINE PUDDLING FURNACE QUESTION: When Will it be Taken 
up by the Trade?—Coat: Good Demand, but Low Prices— 
Harpwares: Brisk Condition—TuE INDUSTRIES OF WEDNESBURY 
--BIRMINGHAM CHAMBER OF COMMERCE—PUBLIC COMPANIES: 
Their Success—MAJOR-GENERAL COTTON ON INDIA. 


On ’Change in Birmingham yesterday (Thursday) the iron trade 
was well represented. The tone of the market was not greatly 
altered from that which prevailed a week before. Upon the whole 
there was a shade of improvement. The tendency of the money 
market contributed in some slight degree to produce this effect, 
but the actual transactions of the week have been more valuable 
than those of the previous period. Mills at finished ironworks 
have been set on, in several instances, a day ora night earlier than 
at the date of your last. Complaints are, however, made by 
certain houses of the prices which are being accepted by their 
competitors. Hopes, almost amounting to confidence were ex- 
pressed by a few makers interested in the trade with the States of 
America that the high duties proposed to be levied on iron 
imported into that country would not become law, in opposition to 
the wishes of the great body of consumers there ; but these were 
not the sentiments entertained by makers having agents in New 
York. Large quantities of iron continue to be shipped from Liver- 
pool, and makers here cannot get freights to Boston in sailing 
vessels quoted for shipment within the ensuing three wecks. 

The position of the Scotch iron trade is a subject of discussion 
in this district. It is asserted that bars may now be bought in 
Glasgow, notwithstanding that since the time when that price was 
first quoted Scotch pigs have gone up 20s., and coal 1s. 6d. a ton, 
The long continuance of the high prices which still prevail in the 
pig market over the border is looked upon as very doubtful, and 
it is believed that when the market drops the pigs sold here will 
become easier, especially those made in the North of England, and 
generally upon the seaboard. 

There have been more sales of pigs during this week, and that 
in most cases without solicitation, and at vendors’ prices. <A 
splendid description of anthracite pigs is now being offered in this 
district made by the joint-stock company, who have taken the 
Yniscedwyn Works, near Swansea. The concern was formerly 
carried on by Mr. Crane, and then by Sir Charles Price; but it 
is now being lucted very fully by a small limited 
liability company, of whom a Pig maker in South Staffordshire is 
a leading member. By that gentleman the iron was selling to-day 
at £5, and although the price is high, yet the remuneration of the 
vendor prevailed to secure transactions. 

Compl. i 





aints are being made, with reason, of the course which is 
being pursued by certain of the puddlers throughout North and 
South Staffordshire. The panne power of the union to which 
they belong inspires them with confidence to make demands which 
cannot be conceded by their employers without the workman being 
allowed to usurp the province of the master. At the Ravensdale 


Works of Mr, Bates, Tunstall, North Staffordshire, the puddlers, 
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about a fortnight ago, complained of the 
out to them, and they “‘ went out” for a 
could not get it changed. Since that time they have again stru 

£6 Sie osumen Erevene Chez fe bok seupare 6 9 meneger who 
has been set over them; and Mr. Bates, determined to be annoyed 
no longer, has closed his works till his men have become reason- 
able. In South Staffordshire three several works have been 


“struck” by the puddlers, and puddling furnaces for a 
week. i See ani 5 oon lo: ci sumaioned a shatling fellow 
lence. 


before the magistrates, who caused them loss b 
Soon afterwards all the other puddlers on the establishment gave 
a fortnight’s notice that they should require 6 cwt. of pottery per 


furnace served out to them for “ fettling” pereees. The usual 
quantity of prey furnished for this purpose is 34 cwt., or, if red 
ore is used, 2} ewt., at a cost per ton of puddled iron of about 5s. 
If the application of the men had been conceded the cost per ton 
of iron in only the prelimi state of the puddled bar would have 
been This additional cost of production rendered it altogether 
impossible for the demand to be met, and the masters resisted it. 
The men therefore turned out, and at the date of our last informa- 
tion they had been out a week. In another case the men turned 
out for a similar period because of the alleged greyness of the pig 
iron sent into the forge. At a third works, only a mile from the 
last named, the puddlers turned out on Thursday last because the 
principals of the firm refused to discharge a manager, not newly 
appointed, when they demanded his dismissal, but without 
assigning any reason why he should not be still kept on the 
works. The men returned to work on Tuesday night last. Inthe 
meanwhile the mills had been carried on with the puddlers’ bars 
previously in hand. At both thése works some little con- 
cession was made to the men not many weeks previously, and 
the usual consequences have resulted—an unfair demand being 
met, it is quickly followed by a yet more unreasonable one. These 
presedings are being “made a note of” by the other ironmasters 
1ere, and encroachments are being checked by vigorous dealing 
with the difficulties so soon as they arise. For example, an 
underhand in one of the forges of an extensive concern, towards 
the close of last week put the following question to his forehand:— 
**How many heats dost thee intend to get out?’ ‘‘ Six, I hope,” 
was the rejoinder. Six isa ‘‘turn’s” work ; but if only five are 
made the underhands are paid as for six. ‘‘ We shane do more 
than five,” was the announcement of the underhand ; and he kept 
his word. When. the five heats were finished all the underhands 
in the forge struck work, and only five heats were worked for the 
“turn.” The proprietors next day sent for the forehands and 
required the observance of one or other of the three following 
conditions:—First, that the underhands should pay a fine of 10s. 
each (the ray het be paid in by the forehands); second, that if they 
refused, then that the forehand should summon them before the 
magistrates ; and third, that if the forehands refused to take pro- 
ceedings against their underhands, then that the firm would take 
the forchands before the magistrates. Ultimately the forehands 
announced that the underhands would pay the 10s. fine per head. 
And yet, with all these annoyances besetting them, many 
readers of THe ENGINEER will share our surprise that nothing is 
heard throughout this district of any attempt on the part of the 
ironmasters to render th ves indey ¢ of manual labour in 
its most troublesome form, by the invention of a furnace in which 
iron shall be puddled without resort being had to the fore or 
underhand as at present known. What is being done in this 
direction at the Dowlais Works is not accurately known here; but 
it is feared that the progress is not as satisfactory as could be 
desired. But the matter has never been taken up by the trade as 
a body; when that has been done we have the Fullest confidence 
that the makers of finished iron in Great Britain will not much 
longer be subjected to ‘‘ the greatest plague” of ironmasters. It 
were a scandal to the inventive capitalists of the mechanical 
engineers of this country if they could not produce such a furnace, 
if the iron trade would only afford the needful encouragement. 

Coal is in excellent demand, but the producers complain that 
prices keep down. 

The hardware trades of the West Midlands are brisk. In 
Birmingham the establishments of all the principal manufacturers 
are in full and steady operation. The gun-makers of this town are 
doing good service to their craft, and also to the public, by pro- 
ceedings which they have begun to take in respect of certain fire- 
arms that are now being sold without having been inspected. The 
fact of the extent to which arms are being hawked in London at 
the present time received an illustration during the proceed- 
ings of the Birmingham Bankruptcy Court on Friday last, in a case 
in which it was shown that a bankrupt grocer had increased the 
difficulties in which he previously found himself by dealing in 
guns and revolvers. In Wolverhampton there is no cause for com- 
plaint ; and at Bilston and Willenhall a good trade is being done. 
The cable trade of the Dudley district is dull, no fresh orders 
having come to hand of late ; and there is not so much being done 
in railway fastenings. In other parts of the district, however, no 
——- has taken place during the week, and the men are working 
steadily. 

We have often alluded to the rapid progress in hardware 
industry that has taken place at Wednesbury during the past few 
years, and have also p soca Ss at some length several of the 
manufactures which are carried on there. We are now indebted 
to an article which has appeared in the Birmingham Post for the 
following additional particulars concerning the trades of this im- 
portant town. The staple manufactures of Wednesbury at present 
consist of railway plant and rolling stock, tubes, machinery, small 
hardware, wrought-iron girders and bridges, and boilers. Messrs. 
Lloyds, Foster, and Co., are the chief manufacturers of rolling 
stock. At their Old Park Works, and the collieries adjoining the 
works, over 3,000 artisans are employed, and their weekly wages 
amount to over £5,000. No women or children are employed 
throughout the establishment. Wrought iron girders and bridges 
are also made at the works, and at the present time the Blackfriars 

3ridge is being constructed—a work that has already been on hand 
eighteen months, and which will not be completed until the 
beginning of i868. There will be five spans or arches of 180ft. 
each, and it will contain forty-five longitudinal’ girders, and fifty 
cross or main girders. The total weight will excced 5,500 tons. 
It is in the Grecian style, light, but strong, and chastely decorated. 
The supports will be granite picrs, covered with wrought case- 
ments, whilst, to give it additional strength, the pavement over it 
will be covered with buckled plate. Tube making is a very extensive 
industry in Wednesbury, and nearly a thousand hands are engaged 
in this branch of trade. The extension of gasworks in Russia, 
Germany, and France, has recently stimulated business in tubes to 
an incredible degree, and the principal manufacturers are rapidly 
extending their powers of production. 

The Birmingham Chamber of Commerce, at a special meeting 
held on last Friday, resolved that their delegates to the Associated 
Chambers should support the proposition of the Bradford Cham- 
ber in reference to the modification of commercial law ; and also 
determined that, should the Associated Chambers not appoint a 
deputation, their delegates should form a yee to unite with 
members of the Social Science Congress on the subject. 

The dividends of several local companies who have not yct held 
their meetings are announced. The Gloucester Wagon Compan, 
will pay a dividend of 10 per cent. per annum on the last half- 
year ; the Aldbury Carriage Company, 15 per cent. ; the Birming- 
ham Carriage Company, 6 per cent. on preference shares, and 
10 per cent. on the original stock; the Patent Nut and Bolt Com- 
pany, 15 per cent. ; the Birmingham Banking Company, 10s. per 
share for the six months ; the Birmingham and District Banking 
“ompany, 9s. per share for the same period ; and the South Staf- 
fordshire Waterworks Company, 4 per cent. per annum, less income 
tax. 

The Birmingham Wagon Company, in their annual report, to 
be presented on the 26th inst., congratulate the shareholdcrs on 
the successful result of the company’s operations since they have 
commenced manufaeturing, and more especially as it has been a 











season of close and active competition. The number of wagons in 
their possession is 3,527, the whole of which are let. There is a 
balance of £22,711 3s. 3d. uw the 's working, which will be 
distributed as follows :—£1,737 10s. 2d. to the payment of 6 

cent. on the preference share for the past twelve months; 
£5,710 18s. 7d. to the payment of 10 per cent. on the original 
stock for the like period, and on the new issue for the period 


that 
landed, although certain ex may 
not a profitable one, the ity on those tons of coal was pa) 
and must be deemed the criterion of rateable value. The 
incided ia this opinion, and confirmed the rate for the full 





since the call has been paid; £500 to the bad debt ; 
£1,102 8s. 8d. for preliminary expenses; £172 18s, 4d. for office 
furniture; £1,337 for depreciation of buildi and machinery; 


and a sum of £11,076 0s. 8d. to the reserve fund, leaving a balance 
to be carried forward of £1,616 6s. 10d. The reserve fund will 
now be £30,000. 

During the half year ending December 31st, 1865, 603-new 
services were laid down by the South Staffordshire Waterworks 
Company. The report of this concern, to be pene on the 
6th March, shows the balance of profit to be £2, 13s. 2d.; and 
a dividend of 4 per cent. per annum, less income tax, will be recom- 
mended. 

Major-General Sir Arthur Cotton, an officer who for nearly half 
acentury has been engaged in some of the most important public 
works of India—irrigation and navigation especially—delivered a 
lecture on that country to the members of the Birmingham 
Chamber of 7 alheiny Friday. After having adverted to the 
present social condition of the natives, whom he characterised as 
an industrious, quiet, orderly, working, and uncommonly acute 
people, the lecturer went on to say that a fresh impulse had been 
given in recent years to the spread of magnificent irrigating works 
throughout India. The great treasure of that immense country 
was water, and he showed how extensive districts which were 
formerly little better than deserts had, by being properly irrigated 
(and he included in that term drainage and navigation), been 
rendered exceedingly fertile. For instance, the district of 
Godavery was irrigated at a cost of 10s. an acre, and there had 


. been in wy an increase in the value of the produce to 


the extent of £3 an acre. Not only did irrigation prevent 
famine, but it also furnished the best and cheapest method 
for transit; and he considered that England would not be able to 
obtain all they required from India until they had opened up the 
country by water. Further, such a plan would enable the people 
to take p. San nal of the natural resources of their country—its 
immense coal fields, forests, and minerals. A fact of great impor- 
tance, too, was that half a million of money would do in India 
what two and a half millions would do in England, and, such being 
the case, he hoped that the Government would be induced to make 
an inquiry into the subject of irrigation works in India; for, if 
those works were extended, the result would not only be beneficial 
to that quarter of the globe, but also of immense advantage to 
Great Britain itself. There were ample stores of water at com- 
mand; indeed, all that was wanted was “the application of a little 
more brains with regard to its distribution.” A vote of thanks 
awarded to Major-General Cotton at the convlusion of his 
ecture. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


Tue WetsH Iron Trape: Works Fairly Employed: Future 
Looked Forward to with Confidence : Eastern Advices Favourable: 
The Home Trade and the Money Market—Tin PLATES—STEAM 
AND House Coat TRADES—THE RHYMNEY, SYDNEY, AND Pon- 
TYPRIDD Gas COMPANIES—CHAMBER OF COMMERCE FOR CARDIFF 
—SurrocaTion OF Two MEN aT MERTHYR—IMPORTANT AP- 
PEAL CASE AS TO THE RATING OF COLLIERIES — RAILWAY 
Divipenps: Taff Vale, Rhymney, and Vale of Neath—Locau 
Wacon Compantes: Dividends for the Half-ycar. 

Ir anything, the Welsh iron trade may be said to be in a little 
better position than when last reported. There is no complaint of 
lack of orders, although much more business could be done if 
specifications came in with greater regularity, and proprietors are 
enabled to keep their works going pretty well. Business has not 
been so brisk this quarter up to the present time as was expected, 
but this is to be accounted for by the difficulties which sprang into 
existence during the past month; makers, however, still look to 
the future with confidence, and refuse to accept under current 
quotations, which remain unchanged for all descriptions. A few 
orders have come in on American account, the unsettled state of 
affairs in that country keeping buyers back in delivering specifica- 
tions, and makers as a rule decline to enter into speculative trans- 
actions. Old orders that have been put aside continue to be 
executed for the South American markets, and there are fresh 
hopes that the Chilian war will soon be at an end, and that before 
long the trade with that country will resume its wonted activity. 
Advices from the East prove that the panic of last year is now 
fairly got over, and they continue to point to a more active trade 
with India ; at the present time an average amount of business is 
being done with that country. From the Continental markets 
there is a pretty good demand, and South Wales is fairly patronised 
by European buyers of rails. There is no change to note in the 
home trade, but if the money market was a little easier several 
specifications would at once be offered. Quotations for pig iron 
remain without alteration. 

The requirements for tin plates keep in advance of the make, 
and the upward tendency in prices reported last week is still 
observable. 

There is some improvement to report in the steam coal trade, 
and proprietors are, in consequence of more favourable weather, 
able to ps orders with greater regularity. A great number of 
ships have cleared out from the different ports during the past few 
days, and should the = seasonable weather continue, the 
exports of steam coal will, for some time to come, be larger. There 
isa better demand for house qualities, in consequence of the advent 
of colder weather. 

At a meeting of the directors of the Rhymney Gas Company it 
was determined to recommend a dividend for the past half year at 
the rate of 10 per cent. per annum. The Sydney Gas Company, 
at their half-yearly meeting, declared a dividend at the rate of 
5 per cent. per annum, with a bonus at the same rate. Mr. T. 
Aloneg was elected chairman in the place of Mr. C. Gresham, 
deceased, and the nomination of Mr. W. Bathurst as a director 
was confirmed. The directors of the Pontypridd Gas Company 
have also declared a dividend for the past half year at the rate of 
10 per cent. per annum. 

An adjourned meeting of the promoters of a Chamber of Com- 
merce for the port of Cardiff was held on Monday, when about 
forty gentlemen were present, Mr. J. H. Insole presiding. The 
code of laws, which had been printed, were discussed, and it 
was decided that the governing body should consist of twenty-five 
directors, including the president, vice-president, and the Mayor 
of Cardiff, for the time being. Mr. T. H. Stephens, solicitor, was 
appointed secretary, and the subscription is to be one guinea, 
payable in advance. The institution is now fully organised, and 
there is no doubt it will prove the greatest benefit to the trading 
and commercial interests of the port. 

On Sunday two men were suffocated at Ynisvach, Cyfarthfa, 
Merthyr. It appears that they went to Merthyr to look for work, 
and having gained admittance into the works, they laid down near 
the boilers and went to sleep. It is supposed that suffocation was 
caused by an escape of gas, and the heat of the boilers burnt the 
bodies very badly. 

On Monday last an important appeal case to colliery proprietors 
was heard at the Lawford’s Gate, Bristol Petty Sessions, in which 
Mr. Gabriel Goldney, M.P., the proprietor of the Crown Colliery, 
was the appellant, and the overseers of Siston the respondents. 
The gross value of the colliery was put at £260, and the rateable 
value at £254 5s. Od. Mr. Edlin, for the appellant, contended 


that as the mine was worked at a loss, the rate should be reduced | 


to a merely nominal sum, and quoted several cases, among others 


“Staley v. Castleton Overseers,” decided in 1864. Mr, Fiooks, on 





amount without costs. 

The local railway dividends are, upon the whole, satisfactory. 
In the case of the Taff Vale the distribution is to be at the rate of 
9 per cent., as compared with 10 per cent. for the previous and 
corresponding half-years. The decrease is mainly attributable to 
the loss by the Penarth lease, which, it is expected, will continue to 
weigh rather heavily for the next two or three years. By no means is 
the decrease likely to be a permanent one; on the contrary, the 
Taff Vale has the elements of a large degree of future prosperity, 
and there is little doubt but what 10 per cent, will be 
reached. A decidedly favourable balance sheet is presented by 
the Rhymney for the half-year, and the dividend is at the rate of 
3 per cent. against two for the previous half-year. Taking into 
consideration the important mineral districts which the line 
serves, there is every probability that future dividends will 
show a gradual increase. In the neighbourhood of Cae | 
there is a vast untouched coal field, and once the Cardi 
Caerphilly section is comple’ a i 
sent down over the line te iff for 
the directors of the Vale of Neath held at Neath on Tuesday, it 
was resolved to recommend a dividend at the rate of 54 per cent. 
for the past half-year, being at the same rate as for the previous 
half-year. The line is worked by the Great Western, and the 
dividend is guaranteed under an arrangement with that company. 
A bill is promoted in the present session seeking for powers to lease 
the undertaking to either the Great Western and London and 
North-Western jointly, or to the Great Western alone, but the 
general belief is that the line will ultimately be secured by the 
Great Western. é 

The Local Wagon Companies have been highly successful during 
the past half-year, and the result is increased dividends to the 
shareholders. Last week it was announced that the Bristol and 
South Wales Company had declared 6 per cent. for the half-year, 
or at the rate of ib per cent. per annum, and this week we have to 
report an ad interim dividend by the Gloucester Wagon Company 
(Limited) at the rate of 10 per cent. po annum for the half-year 
ending December 31st last. The ha:f-yearly open | of the Mon- 
mouthshire Wagon Company (Limited) was held on Wednesday at 
the offices, Newport, Mr. Crawshay Bailey, M.P., in the chair. A 
dividend at the rate of 8 per cent. per annum was declared for the 
half-year, being at the same rate as for the previous and corre- 
sponding half-years. The reserve fund of the company is now 
nearly equal to one-half its capital. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


Tre Giascow Pic Iron MARKET—MEETING OF THE INsTITU- 
TION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND. - LAUNCH 
OF TWO SALOON PADDLE STEAMERS BY Messrs. Rost. Duncan, 
AND Co.-- SCARCITY OF WORKERS IN THE WEsT OF SCOTLAND— 
New STEAMER FOR THE LEITH AND NEWCASTLE Steam Packer 
Co. — MEETING or ScotcH WEAVERS aT RENFREW — SPECIAL 
MEETING OF THE PHILOSOPHICAL Society In PaisLzey—Launcu 
BY Messrs, A. STEPHEN AND Sons — LAUNCH OF THE VILLA 
DEL SaLTo — ExPLosion or a Locomotive — Tuer Ex-R.M.&, 
ARABIA — MEETING OF THE WORKMEN OF GREENOCK FOR 
WEEKLY Pays —SxHort-TIME MOVEMENT AMONGST THE CoAL 
MINERS IN SCOTLAND—LAUNCH OF THE GLENIFFER AND KITTI1- 
WAKE—NEW LIFEBOAT BY THE WORKING MEN or GLasGow. 


SINCE our last quotations the Glasgow pig iron market has risen 
5s. per ton—great excitement prevailing. On the 15th inst. 
warrants realised 69s, 6d. cash; the tone continuing strong up 
to the close. No. 1 G.M.B., 69s. 3d.; No. 3, 68s. 6d.; Middlesbro’ 
warrants, 58s. cash. From the above date till now (the 22nd) 
prices have continued rising with large transactions, warrants 
ranging between 73s. 10}d. and 74s. 6d. cash, and 74s. 10jd. one 
month. No. 1 G.M.B., 73s, 6d.; No. 3, 72s. 6d.; Middlesbro’ 
warrants, 60s. cash, 

On Wednesday evening last the Institution of Engineers and 
Shipbuilders in Scotland held their usual monthly meeting in the 
Andersonian University, J. M. Gale, Esq., Vice-President, in the 
chair. The busi of the ting was opened by electing two 
new members. The institution medal for the best paper read 
during the session 1864-65 was awarded to Mr. Kirk Bathgate, 
for his essay “‘On a Machine for Producing Cold by the Expansion 
of Air.” Mr. D, Rowan then reported he had attended a meeting, 
on the 8th inst., of representatives of the scientific societies of 
Glasgow, called for the purpose of considering the desirability of 
the philosophical, scientific, and art societies of Glasgow being 
associated in one building for their mutual accommodation. The 
meeting, which was a large and influential one, was presided over 
by Sheriff Strathern. It was most harmonious, and agreed to 
recommend all the socities to appoint committees to consult 
together as to the ‘“‘ways and means” of carrying out such a 
scheme. The following gentlemen were then appointed as a com- 
mittee for that purpose to report to the next meeting. Messrs. 
¢ Laurie, Walter M. Neilson, D. Rowan, A. Duncan, J. 
Downie, B. Connor, D. More, R. Bruce Bell, J. M. Gale, James 
R. Napier, D. Tod, M. Curle, Walter McFarlane, and Edmund 
Hunt. Mr. James R. Napier then read a very interesting memoir 
of the late David Elder, Esq., in the course of which he stated that 
it was about forty-four years ago, he (Mr. Elder) first became 
connected with his father’s works, now the firm of Robert Napier 
and Son, engineers and shipbuilders, Glasgow, that he was born 
in January, 1785, and at dtteen years of age he commenced to 
learn the business of a country wright. After having studied 
Euclid himself, he went to Edinburgh about the year 1804, and 
worked as a millwright. About 1814 he got married, and in the 
ear 1821 he removed to Glasgow, and me manager to Mr. 
Napier, whose works were then in Camlachie. In the year 1822 
Mr. Napier contracted for his first marine engine, and was indebted 
to his manager, Mr. Elder, for many useful and practical hints. 
It was he who designed the first double marine engine, the 
Eclipse, which sailed betwixt Belfast and Glasgow. He was 
the first to put a tube through the condenser of marine engines 
wherein to fix the centres of the beams and prevent leakage; he 
was also the first to apply expansion valves to steamers. Mr. 
Napier went on to describe many tools invented by Mr. Elder for 
the purpose of making better work tools, which would now be 
considered rather primitive, but which were then far in advance 
of anythingin existence. Hetold them how particular heat all times 
was to have everything strong, and of the best workmanship; how 
he made all nuts one and a half times the diameter of the bolts, 
and that in the year 1840 when Mr. Napier got a contract for a 
large vessel, how Mr. Elder, for the purpose of making a good 
job, had the keel plates and keel bored, and exactly widened to 
receive the long rivets, which were made of soft charcoal iron 
turned accurately to fit the widened holes, driven home and 
rivetted cold; these and many other traits in the character of Mr. 
Elder as an able, accurate, and skilful sagnoes, were graphically 
described in the DA wd read by Mr. Napier, for which a vote of 
thanks was heartily awarded. A discussion on a paper read at the 
»revious meeting by Mr. James Lyall, on “‘The Construction of 
en Vessels,” was the next business before the mecting; after a 
few remarks on the subject a vote of thanks was given. Mr. 
William Clapperton Johnstone then read a paper “On a New 
Machine for Making Corks.” He commenced his paper by stating 
that in one or two branches of industry very little been done 
by machinery, and instanced the cutting of stones and corks as 
examples, e stated that about thirty years ago a Mr. MeDonald 
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invented the first machine for making corks; but from the difficul! 
of keeping the knife in order and other things it never did muc 
ood. Hethen went on to describe his own machine, one of which 

e exhibited at work; a very beautiful machine it was, and seemed 
to do its work well and expeditiously. He showed how it could 
be made to turn out corks of any size and taper, a few of which 
were made to show the method. The discussion on this paper 

luded the busi of the ting 

On Monday there were launched from the yard of Messrs. Robt. 
Duncan and Co., Port Glasgow, two handsome saloon paddle 
steamers, the property of the Greenock and Helensburgh Steam- 
boat Company. They were named respectively the Ardencaple 
and Roseneath. They will be engined by Messrs. Rankine and 
Blackmore, engineers, Greenock. Their principal dimensions are— 
length of keel and forerake, 150ft.; breadth of beam, 16ft.; depth 
of hold, 6ft. 4in.; tonnage, 276. Each has a saloon quarter-deck 
and elliptical stern. They are to be fitted with a pair of oscil- 
ro age gs of 50-horse power nominal, with feathering paddle- 
wheels, and all the latest improvements. Two other boats of 
similar construction are being built, the intention — to 
— an hourly ferry traffic between Greenock and Helens- 

urgh. 

In Glasgow, Paisley, Barrhead, and the surrounding manufac- 
turing towns and villages, great difficulty is being experienced in 
obtaining workers, such as power loom weavers, block printers, 
and women for the bleach fields. Various firms are issuing 
placards, offering advanced wages to workers. 

The Britannia, a new iron steamer belonging to the Leith and 
Newcastle Steam Packet Company arrived at Leith on the 16th 
inst. She was built on the Clyde by Messrs. Barclay, Curle, and 
Co. She is 194ft. long by 24ft. broad, and has two engines of 150- 
horse power; a gross tonnage of 420, which, deducting the space 
allotted for engine room, coal stowage, &c., gives a nett tonnage 
of 317 for passengers and cargo. She is to take the place of 
the Anglia, which was some time ago sold to the General Trans- 
atlantic Company, and destined for the mail service of the 
Emperor Maximilian of Mexico, The Britannia made the passage 
from the Garelock to Leith Roads in fifty hours; and from the 
strength of her engines and the build of the vessel she is expected 
to run betwixt Leith and Newcastle in about nine hours, a speed 
hitherto unsurpassed by any of the company’s steamers. 

At a meeting of Scotch weavers held last week at Renfrew, one 
of the speakers said that all the manufacturers in England and 
Scotland in the trade had given their weavers an advance of 10 per 
cent. with the exception of Mr. John Bright. 

At a special meeting of the Philosophical Society at Paisley, on 
Thursday evening last, the question of a public library and museum 
for that town was debated, and the result of the deliberation was, 
that a committee was appointed with the view of carrying out the 
proposal, 

On the 16th inst., the new iron sailing barque Minero, 540 tons, 
A lat Lloyds, was launched by Messrs. A. Stephens and Sons, 
from their shipbuilding yard, Kelvinhaugh, near Glasgow. She is 
owned by James Hainsworth, Esq., Liverpool, and is to be em- 
ployed in the copper ore trade. Captain F. P. Carruthers, formerly 
of _ Pembroke Castle, built by the same firm is to command the 
vessel, 

Last week there was launched from the shipbuilding yard of 
Messrs. I. and S. Thomson, Govan, a beautiful paddle steamer of 
600 tons and 150-horse power, built for the Nueva Compania 
Saltena, of Salto, Uruguay. This vessel, which was named the 
Villa del Salto, is the fourth built for the same station by Messrs. 
Thomson, and is intended to run up the magnificent Rio de la 
Plata from Monte Video to the town of Salto, a distance of about 
400 miles. The Villa del Salto will be handsomely fitted up for 
the numerous passengers on the route. She has been built under 
the superintendence cf Mr. Wallace, the representative of the 
company in this country. 

On the 14th inst. a locomotive standing in the shed at Dunse 
station exploded. There was no one near at the time except the 
fireman, who was dangerously injured. The shed happened to be 
roofiess, and the damage to property was therefore slight. 

On the 15th inst. Mr. Peter Burn, auctioneer, Glasgow, sold by 
public roup at Greenock the whole movable materials and fittings 
of the ex-R.M.S. Arabia, presently lying in the East Dock. There 
was a large attendance of shipowners, disuuten, merchants, and 
others interested. Keen competition prevailed for the various lots, 
and good prices were generally secured. It is stated that the 
steamer is about to be converted into a sailing ship. She is 
2,400 tons, and was built by Messrs. Steel, Greenock, for the 
Cunard Co. 

On Tuesday night last a meeting of the working men of Greenock 
was held in the new Town Hall there for the purpose of adopting 
measures in order to induce employers to substitute weekly pay- 
ment of wages instead of fortnightly as at present. Mr. David 
Young was called to the chair. Resolutions in accordance with 
the object of the meeting were moved and carried enthusiastically, 
and a committee was appointed to prepare a circular to be sent to 
the employers in town, requesting them to give the subject due 
consideration, and return a favourable answer. 
to the chairman terminated the proceedings. 

The miners connected with the various collieries in the West of 
Scotland have been holding meetings, agitating, and striking, 
for the purpose of getting 5s. per day and eight hours time, for 
some time past, and in a number of cases have been successful. 

On Saturday forenoon Messrs. Barclay, Curle, and Co., launched 
from their building yard, Whiteinch, near Glasgow, a handsome 
iron sailing ship of 800 tons register. The vessel, which is named 
the Gleniifer, is owned by Messrs, James and Alexander Allen, of 
Glasgow. On the same day Messrs. Thomas Wingate and Co. 
launched from their shipbuilding yard, Whiteinch, a screw steamer 
named the Kittiwake. Her principal dimensions are 160ft. long 
by 22ft. broad, by 12ft. Sin. deep., and fitted with engines of 50- 
horse power nominal, which have been made by the builders. The 
Kittiwake has been built for the North British Railway Company 
for their trade between Silloth and Liverpool, and is to be com- 
manded by Captain Robert Lattimer, She was built under the 
superintendence of Mr. Cooper. 

During the past week an effort has been inaugurated in Glasgow 
to procure the necessary funds for a new lifeboat, to be subscribed 
by, and called after, the working men of Glasgow. The committee 
of the Industrial Exhibition are desirous of promoting the under- 








taking, and placed a box for donations on the first floor, which on | 


being opened at the end of the week, contained the sum of £27s. 6d. 
This is a very encouraging start, and it is to be hoped that the 
visitors to the Exhibition will still continue to contribute towards 
the contemplated object. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


LIVERPOOL: Utilisation of Sewage: Mersey Docks and Harbour 
Board—Gas AT SCARBOROUGH—STATE OF TRADE: Sheffield ; 
South Yorkshire : Cleveland—Hvutt Kineston Cotton MILt— 
MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY: 
Steamers — NortH-EasteRN District: Hartlepool: Steam 
Shipping : North Shields Waterworks, &c.—MIDLAND RAILWAY: 
The Extension to London—Fatt or A Rattway VIADUCT: 
Lancashire and Yorkshire Railway: Interesting Statistics— 
NorTH-EAstern RatLway. 

THE Mersey Docks and Harbour Board yesterday week, after a 

protracted discussion, decided to erect sheds and warehouses for 

the increasing trade in connection with the Birkenhead dock 
estate, at a cost of between £60,000 and £70,000. Mr. Boult said 

Birkenhead had been a failure from beginning toend. The money 

of the trust had been thrown into its insatiable maw as if it was 

of no value, and the trade of the port had been burdened with a 





| are intended for trading on the Volga. 


A vote of thanks | 
| Kast Indiaman was also launched from 











dead weight of £200,000 a year, and had not been provided for as 
it ought to be on this side of the water, where it existed. 

The price charged for gas at Scarborough is 5s. per 1,000 cubic 

is is considered too much, and the town council is prose- 
cuting inquiries with a view to a reduction. 

At Sheffield the armour-plate mills are busy, and fair orders 
continue to be received for steel guns and shot. In the railway 
branches there is decided briskness; and the steel manufacturers, 
with very few exceptions, are doing a good trade—home and 
foreign. Good orders for the season are to hand for plated and 
Britannia metal ware. The machinists are very fully employed, 
and there is an active trade in engine tools of most descriptions. 
The demand for cutlery of all kinds is still largely in excess of 
the supply. Applications for advanced wages are made in one or 
other department of the cutlery trade eve 
generally accompanied by a cessation of weuk 
The orders for ffles are still large, but the trade is very unsettled. 
A grinders’ strike has only ially begun, an arrangement 
having been made for some of the men to continue at work 
until the end of this week, when the masters’ notices to the other 
workmen expire. If an arrangement is not made meanwhile 
4,000 men will be thrown out of work, and one of the largest 
and most active branches of trade stopped. As yet there is no 
approach to a settlement of the dispute. A e business is doin; 
in the saw and edge-tool trades. There has been a larger deman 
for all kinds of coal from the South Yorkshire district, and, 
so far as the metropolis is concerned, the Great Northern and 
Midland Companies are doing a larger trade than last week. 
As fast as the coal is brought to the pit mouth it is loaded 
away. Coal for both gas and steam pu meets a fair 
inquiry. The ironworks both in the neighbourhood of Shef- 
field and in Lincolnshire are ding large orders,‘ and thus, 
with a tolerably fair requirement for export at Hull and Grimsby, 
the trade in this district may be said to be better than for some 
time past. “The coke ovens’ are all fully occupied. In the Cleve- 
land district the number of furnaces in blast is 87, and the num- 
ber out of blast 19, while there are 10 furnaces building. The 
workmen at the iron ship yards at Middlesbrough are desirous of 
having the hours of labour reduced by one hour per day, viz., from 
six a.m. to five p:im., and they are endeavouring to force the masters 
into compliance by a strike. This has been of a few days’ duration 
only; and, therefore, the plate trade does not appear to have been 
affected by it as yet. All the mills in operation throughout the 
district have been regularly kept going. ‘The rail mills at Consett 
have not been at work; it therefore seems that the question in 
dispute between the masters and their workmen is unsettled. At 
the furnaces throughout the district there is some dissatisfaction 
on the part of the workmen, a higher rate of wages being their 
object. The ironmasters are somewhat uneasy on this point. At 
Consett the furnace-men have struck, and from the general appear- 
ance of things some fears are entertained by the masters that by 
the end of the week they will have to blow their furnaces out. 
The masters had a meeting on the subject at Darlington, on Friday, 
but it being held with closed doors we are not able to report the 
result. New ironworks at the north end of Stockton are now in 
progress ; out of the twelve puddling furnaces which it is intended 
to erect, four are up and four others nearly so. These works will 
be known as Messrs. Holdsworth’s Westbourne Ironworks. Excava- 
tions are rapidly progressing for the works of the West Stockton 
Iron Company (Limited), at which will be manufactured chains, 
chain cables, anchors, and sheet iron. 

After a lapse of four years, operations have been resumed at the 
Hull Kingston cotton mill. The mill can employ, when in full 
activity, from 1,200 to 1,400 hands. 

Three new steamers, built on the Clyde, for the Manchester, 
Sheffield, and Lincolnshire Railway Company, have arrived at 
Grimsby. These steamers are the first of those which the com- 
pany was empowered to build under the Act of the last session, to 
trade between Grimsby and the Continental ports. Two of them, 
the Leeds and the Bradford, have taken cargoes to Hamburgh. 

With respect to the north-eastern district, we may note that the 
Hartlepool rolling mills continue to do a good stroke of business, 
but a strike in the shipbuilding trade will materially affect them. 
The docks are pretty full of ships on both sides, and in the 
Victoria Dock six screw steamers are being fitted up. On Satur- 
day the blast-furnace men at Messrs. Bolckow and Vaughan’s, 
Eston Works, did not make their appearances at the furnaces, 
their notices to leave having expired on the previous evening, and 
the masters declining to give them the advance they desired. 
The keepers want 3d. per ton, the chargers 2d. per ton, and the 
slaggers 2d. per ton advance, while the labourers want 6d. a day 
extra. The progressive village of Eston, a few miles east of 
Middlesbro’, will soon have a commodious railway station. For 
several months past builders have been busy at the new erection, 
and in a short time it will be completed. Adjoining it there is a 
new goods station. Messrs. Charles Mitchell and Co., of Low 
Walker, launched yesterday week a Steamer of 500 tons, which, 
with a sister ship launched from their yard on the Ist February, 
Powerful engines will be 
put into these boats by Messrs. K. Stephenson and Co. An 
the building-yard 
of the Middle Dock Company at South Shields on Thursday. The 
anchor and chain cable trade of the Tyne is pretty well supplied 
with orders at present, and the chain manufacturers are getting 
better prices than at any time since the Crimean war. The esta- 


week, and they are 
if not by a strike. 





| blishment for testing anchors and chains at Low Walker, under 


Lloyds’ inspection, is full of work. The company are making 
extensive alterations upon their premises to meet the requirements 
of the Board of Trade. Messrs. T. Heppell and Son, Low Walker, 
will launch a powerful iron steam vessel in about a fortnight’s 
time for the River Tyne Commissioners, which will be employed 
asa ferry to run between North and South Shields. The cabin 
for passengers, unlike those of the ferries now running, will be 
below the deck, and will be ample and comfortable. The new 
ferry boat may be expected on the station about the first week in 
May. On Saturday a screw-steamer of 600 tons burden was 
launched from the yard of Messrs. Candlish and Fox, Middlesbro’. 
She was named the Sunderland. Intended to trade between 
Sunderland and Gottenburg, the vessel, which is 165ft. long, 27ft. 


| beam, and 16ft. hold, is the property of Messrs. Charlton, Huntly, 
| and Co. 


She will have engines 80-horse power, by Messrs. Joy, 
Middlesbro’. The Britannia, a new iron steamer, belonging to the 
Leith and Newcastle Steam Packet Company, has commenced run- 
ning between those ports. The vessel, which was built on the 
Clyde, by the Messrs. Barclay, Curle, and Co., is of handsome 
model, and measures 194ft. in length by 24ft. in breadth. She has 
two engines of 150-horse power, and a gioss tonnage of 420 tons, 
which, deducting the space allotted for engine-room, coal storage, 
&e., gives a net tonnage of 317 tons for passengers and cargo. She 
is to take the place of the Anglia, which was some time ago soid to 
the General Transatlantic Company, and destined for the mail 
service of the Emperor Maximilian of Mexico. The Britannia is 
expected to run between Leith and Newcastle in about nine hours, 
a speed hitherto unsurpassed by any of the company’s steamers. 
It was determined by the North Shields Waterworks Company on 
Friday to make a high level pressure, so as to carry the water 
into the dwellings in the upper part of that town. This is an im- 
provement which was much needed in North Shields. 

It appears that the extension of the system of the Midland Rail- 
way Company to London will not approach completion until the 
autumn of 1867. Designs have been invited and submitted to 
competition for the station buildings and hotel in the metropolis. 
The design of Mr. George Gilbert Scott has been accepted; but, as 
the architect has provided for a larger measure of accommodation 
than the circumstances of the case require, his plan will undergo 
revision, and will be very much reduced both in extent and cost. 

On the morning of yesterday week part of the Whitaker Mill 
viaduct, on the branch line from Huddersfield to Kirkburton, gave 
way and stopped up the canal, It was of brick, and composed of 
seven arches, each 64ft, span and 21ft, din. rise, with piers 8ft. 6in. 





thick, and is on a curve, with a radius of 22 chains. The centres 


were removed from the two first arches ‘about two months and 
afterwards a slight subsidence was noticed in the second but 
it was not considered The frost following the wet 


weather had the effect of breaking it down on Thursday morni 
inging with it the first arch. The débris filled up the canal 
Mr. , one of the sub-contractors, was soon at the place, and 
about sixty men were set to work to clear the rubbish from the 
canal. The re-building of the arches will take some months, but it 
is not ompeeek 2 See. the opening of the line. 3 
Several interesting statistical facts were stated by the c sirman 
at the late meeting of the Lancashire and Yorkshire Railway 
beer 3 The hon. gentleman, Mr. G. Wilson, said during the 
half year they had carried 10,797,486 passengers, against 
,694,981 in the corresponding half year of 1864; and the earnings 
were 9°14d. per head, against 94d. This small reduction in earn- 
ings, and the reduction in the ave distance that each pas- 
senger travelled, being from ten and a- to ten miles, ae a 
difference in the receipts of £16,196. He believed that no company 
had fairly ascertained the amount which might be realised by 
nger traffic if they would only make requisite ments 
‘or carrying it. While the company might make a api sineme of 
2°4d. = mile for first-class passengers, they were only charg- 
ing 1°39d.; for second-class passengers they might charge 1°8d., 
whereas they were only ba age. 5 1°27d.; and for third-c ~ 
sengers they might charge 1d., whereas their charge was only °719. 
The averagecharge for all passengers was at therate of ,9,d. permile, 
and the total average received from each passenger was 9°14d, The 
goods traffic in 1860 was 1,410,276 tons; in 1865, 1,619,189 tons; 
the increase being 14 per cent. In’ 1860 the mineral traffic was 
343,576 tons, and in 1865, 522,723 tons, showing an increase of 
52 per cent. The coal and coke traffic in 1860 was 902,255 
tons; and in 1865, 1,415,798 tons, or an increase of 56°9 per cent. 
In 1860 the proportion of goods to the whole of the traffic 
was 53°1; while the proportion of the mineral traffic, including 
coal and coke, was 46°9. In 1865 the percentage of goods fell to 
45°5, and the mineral traffic rose to 54°5. The total tonnage carried 
was 3,557,710 against 3,071,084 tons in the corresponding half of 
last year. The average receipt per ton for goods and minerals had 
however, considerably depreciated, the fall being from 5s. 2§d. to 
4s. 104d. But for this falling off there would have been an in- 
creased traffic of £36,000, which, if added to the amount they 
might have received provided the same results had attended the 
passenger traffic, would have realised a dividend of 7} per cent. 
With regard to the North Eastern system, we may observe that 
the works under construction consisting of the Blaydon and 
Conside, Team Valley, Hull and Doncaster, and Newcastle Quay- 
side branches are progressing satisfactorily, and the necessary 
— are being taken for proceeding with the Leeds Joint station 
and the York and Doncaster, and Leeds Extension Lines, as well 
as with the other short branches, for the construction of which the 
company possess the requisite powers. 


SCOTCH PIG IRON WARRANTS. 


DvRInG the past four months the price of Scotch pig iron has 
shown an almost conti upward tendency, as will be seen on 
reference to the following tabulated stat t of the quotati 
ruling week by week. Without offering any opinion on the 
origin or permanence of so notable an advance, we leave the 
figures to make their own impression on our readers’ minds :— 

PRICE OF SCOTCH PIG IRON WARRANTS IN GLASGOW. 

















Lowest. Highest. 
1865. e ¢@ s. d. 
Week ending November 4th .. «2 «+ « of 57 1 .. 57 4 
” » Lith oe oo «oF of of 57 8 op 8B O 
= a 18th .e oc oo oe o 5710 .. 58 3 
” ° Bith we co co co of 58 D9 . 59 O 
08 December 2nd .. cc oc cf co 58 6 oe 59 9 
a ve eee ae ee 
ve — eee Tee 
” ZBrd 1c co ce cc co 4D op & O 
. e 30th 22 oe cc co ce 65 3 oe 65 4 
1866, 
o January 6th .e «oe os of oc 65 3 «2 65 4 
” ” SOR ce ce ce ce co BB oe BS SE 
” o» 20th .o oo oc co vo 67 O op BF G 
” ” Sith we o6 of of of 6 8B op 6 SE 
° Vobruary Sed cc co co co co OF 6 oe BS O 
° SOUR ce ce ce cw cs BDF co BS 
” ” B7th 12 ce ce co ef 712 9 oe 14 0 
8 9 Sith .. ce cc of co 73 O wo H O 
PRICES CURRENT OF METALS. 
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CoprpER—British—cake and tile, | £ s. 

















































aq@& sp dj £ sd. £ 8. a, 
PCF tON secececececeeeee| 95 0 0.. 96 0 0 88 0 0.. 000 
Best selected. 98 0 0.. 99 0 0} 90 0 0..91 00 
Sheet ..... 99 0 0..101 0 0) 9% 0 0.. 0 00 
Bottoms........- 104 0 0..106 0 0100 0 0.. 000 
Australian, per tor 93 0 0..102 0 0} 89 O 0.. 92 0 0 
North American . |} 97 0 0..93 0 0} 000.000 
Spanish Cake ..... 1/94 0 0.. 0 O 0} 84 O 0.. 85 0 0 
Slab. for prod. 96 per cent. |} 90-0 0.. 91 0 O| 78 O 0..79 0 0 
YELLOW METAL. per lb. ...++./ 0 0 8.. 0 0 8§) 0 O7}.. 0 0 8% 
IRON, Pig in Scotland, ton......| 310 6 cash. 210 6 cash. 
Bar, Welsh, in London ...... 7H 6. 666 FO 6. FB O 
Wales........ 615 0.. 7 0 0} 610 0.. 7 00 
Staffordshire .. 819 0.. 00 0 00.. 00 0 
Mall, Se Wels occesesccoccce 615 0.. 7 0 0} GlO 0.. 615 0 
Sheets, single in London ....| 1015 0.. 0 0 0} 11 00.. 000 
Hoops, first quality..........} 915 0.. 0 0 0) 10 0 0.. 000 
Nailrods........ $15 0.. 000) 900... 000 
Swedish ..cccccscccsssceee| LE 10 O.. 11:15 Of 11:10 0.. 12 0 0 
LEAD, Pig, Foreign, per ton.... | 2010 0.. 2015 0] 1910 0.. 19 15 0 
English, W. B.......+ secceve SE ee Be 6.9 TM. 5.6 000 
Other brands .... sees 21 2 6. 2117 6) 200 0 0.. 20 7 6 
Sheet, milled .... wet se. CVn & Gs 8 Oe 
BRO, PAINE cccccccccccccccs 245 0.. 0 0 0} 2090.. 000 
Red or Mintum....ccccccccce 2210 0.. 0 0 0 21 00.. 000 
White, G2y .ccccccccccscceses | SO Osco 6 0 0} BO 6.. 0 OO 
ground in oil... -» | 28 0 0.. 29 0 0} 2610 0.. 0 0 0 
Litharge, W.B...... -| 2415 0.. 25 0 0] 2300.. 000 
QUICKSILVER, per bot. .. 715 0. 717 6 800... 000 
SPELTER, Silesian, per ton 24 5 0.. 2410 0/19 0 0.. 0 00 
English sheet ... 29 0 0.. 30 0 0) 2410 0.. 0 00 
White zinc, powder, 000.000 000.000 
STEEL, Swedish faggor 00 0.. 00 0} 6 0-0.. 000 
EOS cocvccccccvcccee 1510 0..16 0 0|/15 0 0.. 000 
TIN, Banca, per cwt. e028. © O'R 6H 6... 67 80 
Straits, fine—cash .. 4 610.. 4 7 0} 4 810... 49 0 
Prompt 3 months .. 49 0... 00 0; 410 0.. 411 0 
English blocks ........ 412 0.. 415 0} 414 0.. 417 0 
Bars ..... ecccccces 413 0.. 416 0} 415 0.. 418 0 
Refined, in blocks...... cows} 415 0.. 418 OF 418 0.. 500 
TINPLATES, per bx of 225 shee 
IC COBC..ccccccccccccsesoee| 1 7 :0.. 1 8 OF 116. 15 0 
IX Gitte. ccccce - Ve £ eee “ee Ss 
IC charcoal ... 113 0.. 114 OF 180. «190 
EE Meter ccccccccccccsseccce 119 0.. 2 0 O} Lit 0. 115 0 
PRICES CURRENT OF TIMBER. 
1866. , 1865. 1866. | 1865, 
Perlood—# 8.4 8 | 4 8. £8 Perload— £4 s28s £54 
secveeceeeceestl 10 123 10 | 1210 13 10 || Yel. pine, per reduced C, | 
Quebec, red pine .. 8 5 415) 31 415 || Canada, Ist quality 17 0 1910/18 019 0 
yellow pine. 215 310] 3 0 4 0 znd do... 121014 0) 13 0141) 
St. John’s N.B,yel.. © 0 0 ©} © O & OW]! Archangel, yellow. 12 0 13 10) 1819 1410 
Quebec, oak, white.. 415 5 5| 510 6 10|) St. Petersburg yel.. 10 10 12 0| 111013 0 
di - 4 5 415] 310 4 40)) Pinland.... . 8 010 6} 8 OW O 
0 0 01 0 0 0 0} 0 0} 10 015 0 
10 6 0}; 310 5 0 ; 0} 10 011 0 
10 6 0} 310 610 white 090 0910 
& 210| 215 3 lv | Gefie, yellow...... 10 O11 6] 10101119 
© 310] 310 4 0 || Soderhamr ...... wil ¢} sWl oO 
5 310; 410 8 5/|| Christiania,perC. 
® 210} 210 215)/ ian. by aby Of a8 023 0/18 023 0 
8 2'3| $3 $5|| petunia 
5 ec! ank, Dr 
Hi'pine 0 0-0 010.00 0|| perdonbm..¢ °M 1 (| 0161 6 
Lathwood,Danta.fm. 510 610} 710 8 0 || Staves, per standard M, 
Bt Peter's 7 0 8 U| 810 910 || Quebec,pipe...... 20 085 (| 60 0 650 
Deus por G, ES Se Oey ee a ic i ait puncheon 20 095 «(|18 0 190 
» whtspruce ic | crown 7 
Sea truce 1310 181013 015 0]| pipe.ccr } 1700 190 6] 90 vase 





























Marcu 2, 1866. 


THE ENGINEER. 


153 








THE CIGAR SHIP. 


Ty our impression we sketched the history of the 
Winans Bw4 explained the nature of the objects which 
her builders have in view, discussed at some length the 
general arrangements of the vessel, and, we hope, dis- 
pelled a few erroneous impressions. In this article we 
poies to consider certain details of her fittings, leaving 

er Loilery,and engines the subject for a concluding paper. 

We have stated that exceptional expedients were adopted 
to exclude w ter from the companions. These may be 
described in a few words. Each companion-way has two 
doors opening athwart ships, or as sailors say, lee and 
weather. They are exceedingly strong, and in their con- 
struction anak resemble the doors of a railway carriage, 
being each fitted with a plate-glass falling sash, within which 
slides a steel “blind” or dead light. In hard weather the 
glass is lowered and the blind raised. The door itself 
closes on india-rubber, and though not so strong as those 
in the bulkheads, it can be made equally water-tight. 
Besides the doors, wash plates are pfs 4 which being 
fitted into the doorway when the doors are open, project 
about 18in. above the deck, which therefore must be 
flooded to that depth, or nearly so, before water can enter 
the cabins. Descending the after companion stairs we 
find it terminate in a landing, on which open four doors, 
two leading into state rooms aft, two into the main 
saloon. This arrangement is rendered necessary by the 
fact that the axis of the ship is traversed from end to end 
by the main shaft, of Krupp's steel. The decks being 20in. 
below the central line of the ship, the shaft is covered by the 
tables in the saloons forward and aft. That in the main 
saloon affords ample accommodation for twenty persons. 
The landing at the foot of the companion is thus on a 
level with the top of the table, and is separated from it by 
the stairs, which, sloping back over the table are con- 
cealed by a mirror and a fine American eagle with out- 
stretched wings hovering above. A few steps at each side 
lead directly into the saloon. This last has of course a 
circular roof, and is lighted during the day from the deck 
above by means of bull’s-eyes, each of which is fitted with 
an iron dead light, to be screwed on in hard weather, and 
at night by two magnificent Instres of glass, cut “bril- 
liant” fashion. Even about these there is something 
remarkable in the fact that but six have been made, 
three of which are on board the yacht of the Sultan, the 
sixth hangs in the fore saloon of the Ross Winans. 
Settees, covered with rich brocade, run along the sides 
of the saloon. Heavy carpets hide the steel decks. 
Mirrors and cut glass, and delicate creamy-tinted 

int, just caer from monotony by a touch of 

t red, and a narrow line of gold on the bulb 
and angle iron rings, render the saloon- one of 
the most exquisitely decorated apartments we have ever 
seen on board ship.* A bearing for the shaft is artfully 
concealed beneath the centre of the table within what is 
apparently a leg. In order to avoid trouble in oiling this 
some ingenuity has been displayed. Without going into 
detail it will suffice to say that a little door being opened 
just beneath the slab of the table, a tin box of peculiar 
shape is inserted, containing oil, which is fed automatically 
to the shaft. A lady could perform the operation without 
soiling her fingers. Nor are the state rooms unworthy of 
notice. They have been planned with the utmost care and 
skill by Mr. Hambleton, who designed all the internal 
arrangements of this kind, and space has been economised 
to the utmost. Each room is fitted with a wide settee 
covered with morocco leather, and fitted with a deep back 
precisely the same. This back is swung up at night 
on hinges, and being suspended from the deck overhead by 
stout brass chains it constitutes one berth, the couch below 
forming another berth.t The shaft of course separates the 
state rooms on either side the ship, and the space beneath 
it is fitted up with drawers and lockers—a system which 
has been extended even to the steps down which we 
descend to enter the rooms. These draw out, and turn on 
hinges, and slide to one side, displaying lockers and boxes 
in which to stow books or maps or personal effects. In 
like manner space is economised in the sailors’ and firemen’s 
cabins; the screw shaft case forming, as before, a table for 
the accommodation of the men, the space beneath being 
fitted up with lockers. 

It is obvious that nothing but extraordinary precautions 
could secure adequate ventilation in a ship containing so 
many compartments, and supplied with air solely from 
above. There is every reason to believe, however, that the 
measures ..dopted will leave little to be desired. Each of 
the state room doors is fitted at the bottom with a species 
of covered grating and a register, so constructed that the 
opening can be regulated at the will of the inhabitant. 
Overhead is a circular register about 8in. in diameter, pro- 
vided with radial openings covered by a revolving plate at 
will, Within the spandrils left between the plates sup- 
porting the upper deck and the deck itself, run two air 
trunks, one on either side; these extend from the furthest 
end of the men’s berths—where they are within the ship— 
forward and aft to the boiler-room nearly amidships, passing 
from the inside of the shell to the outside about the place 
where the upper deck commences, or say at points distant 
by about 70ft. from the extreme ends of the ship. In the 
men’s cabins these trunks assume the form of circular zinc 
pipes, pierced with small holes at intervals. Within the 

iler-room, and just beneath the upper deck, is suspended, 
with its axis disposed fore and aft, a vertical fan 4ft. in 
diameter, driven by a donkey engine. The fan is of very 
simple construction; it consists of curved blades revolving 
within a case open at the periphery. The trunks all unite 
in a common branch, opening into the fan at its axis, and 


* The shell of the ship is lined with zinc from the floor all round 
to exclude damp, a space of a couple of inches intervening which is 
effectually ventilated by means which will be understood presently. 
The state rooms and bulkheads are similarly protected from 
“* weeping,” and this lining has been worked with much elegance to 
the curves of the after bulkheads, and has } een so arranged and 
painted that it is difficult to distinguish it from bird’s-eye maple 


+ The fore saloon is similarly fitted to accommodate twelve 
persons. 


the air drawn through them from the saloons and state 
rooms is thus scattered, so to speak, through the stokehole 
without producing local currents. The exhausting power 
of this fan is so great that when running at speed, say 900 


into any one of the upper registers if held near it. The 
axis of the fan is supported in self-adjusting bearings 
carried by plate-iron hangers rivetted to the angle-irons 
overhead, and is driven by a single sep about 12in. wide, 
from a heavy pulley on the shaft of the donkey. This last is 
a vertical engine with a single cylinder, driving an overhead 
crank. Besides the fan, it puts a large plunger pump in 
motion, which can pump from any one of the compart- 
ments, or from the sea ; into the boilers or on deck, as may 
be desired. 


However excellent the workmanship or materials of a 
ship’s hull may be originally, it is certain that after a time 
water will be found in the bilges which it is ag to 
pump out. The arrangements for this perpose fitted on 

Messrs. Winans’ yacht are singularly complete. The 
ship is traversed from stem to stern by a bilge pipe, large 
enough to command a considerable leak, in communication 
with the donkey engine pump to which we have just 
alluded. This pipe runs close along the bottom of the 
ship, passing watertight through the bulkheads, and is 
fitted with faucet joints at frequent intervals, to provide 
for expansion or contraction. As many of the compart- 
ments are intended to act .the part of coal bunkers, special 
arrangements are required to prevent the pump gps ae 
choked with coal. To this end the pipe is cove 
throughout with a saddle strainer of plate iron, pierced 
with ms about three-sixteenths of an inch diameter ; 
and over this is placed a kind of thin coarse matting, 
through which the water will percolate as fast as it can be 
removed by the pump. Within each compartment is a 
bilge valve-box of peculiar construction. It is fixed to the 
bulkhead nearest the boiler-room, and contains two puppet- 
valves, seating watertight on india-rubber. The arrange- 
ment of these valves is such that the water from the bilge 
rises through one valve seat and descends through the 
other. Normally, both valves are kept closed by a lever 
parallel to the bulkhead and taking up littleroom, and which 
carries a weight of about 50 1b. It is ee that sand 
or dirt getting under a single valve would prevent it from 
closing watertight upon its seat, therefore two are used ; 
but if the two were fixed rigidly to a single lever, so long 
as one was held up the other could not close. Nothing 
would be gained, in short, under these conditions by the 
use of the second valve. In order to obviate this objection 
the valve spindles are jointed to a short cross lever, itself 
jointed to the weighted bar ; whether one valve is then 

eld up or not, the other will close independently, each 
valve acting as a fulcrum to the other—the action being 
much the same as in Ramsbottom’s well-known safety- 
valve. The valves are of course nearly balanced, and they 
are therefore easily lifted or closed by a moderate force. 
Stout wires extend from the boiler-room to the levers in the 
different compartments. These wiresterminate in convenient 
handles properly numbered. In order to pump out any com- 
partenons, it is only necessary to turn a handle throwing the 

ilge-pipe into communication with the donkey pump, and 
to pulldown and fix the wire running to that particular valve- 
box. The valves will then be opened, and the drainage 
will then proceed from that compartment only. It is clear 
that two or more bilge valves may be open at a time, 
according to the urgency of the occasion and the power of 
the pumping engine, which is not inconsiderable, worked as 
it is by steam of 150 1b. pressure. All the water thus 
pumped is of course thrown overboard, and we think our 
readers will agree with us in pronouncing the system to be 
planned with an ingenuity and forethought which, coupled 
as it is with first-class workmanship, should give the best 
results. 

The steering  warage: differs in almost every respect 
from anything hitherto used at sea. The ship has two 
rudders fitted at opposite ends close to the screws, Our 
readers will get an accurate idea of these if they will 
picture to themselves two great spades with the handles 
thrust up through stuffing-boxes in the bottom of the ship, 
leaving the blades to project below. In other words, 
they are balanced rudders with a centre pin alone, 
taking its bearings above. Outside, there are only the 
wrought iron blades forged on to very heavy axes or 
rudder-heads of the best hammered iron. These rise, as 
we have said, through stuffing-boxes into the extreme 
compartments of the ship. They are then cranked on an 
easy sweep to miss the screw shaft, above which they each 
carry a horizontal cast-iron grooved wheel, about 3ft. Gin. 
in diameter, with a broad flange beneath. The weight of 
this wheel, and indeed of the entire rudder, is supported 
by acollar keyed on the shaft, resting on the phe of the 
stuffing-box. In this gland a groove is turned, into which 
a flange on the collar fits; and the groove being filled u 
with oil, now and then, perfect freedom of motion is 
obtained. Round the wheel is reeved a in. chain of the 
very best construction and material, which runs at either 
side of the compartment for about half its length. By 
hauling on this chain at either end, the wheel will be 
caused to make a portionof a revolution, limited in extent by 
the crank in the rudder-head coming against the main shaft, 
and the position of the rudder will be altered accordingly. 
This hauling is effected thus :—At each end of the chain a 
single block is fixed, through which passes the bight of the 
tiller chain. One end of each tiller chain, after i 
through the block, is fixed to a ring bolt in the bulkheac i 
The tiller chains then run through pipes near the upper 
deck in the men’s berths, over certain guide wheels, and 
thence through tubes to the steering wheel on, or rather 
above, the upper deck. This wheel is of brass, not much 
over 2ft. in diameter, supported apparently by the wood- 
work at the after side of the forward companion 
deck-house. The steersman stands on a platform raised 





a few feet above the deck, and supported by this 
| house and the casing round the base of the forward funnel. 
| He is thus able to keep a good look out over the top of the 
| cook-house forward, and indeed over all obstructious, while 
he is himself well protected. The steering wheel shaft, 


revolutions per minute, a handkerchief is readily drawn , 





which is exceedingly short, carries on its forward end a 
pinion gearing into a spur-wheel, both concealed within 
the pannelling of the companion house. The spur-wheel is 
carried by a shaft projecting aft and revolving in very 
strong bearings. On it are fitted two chain puileyg over 
which the tiller chaing pags, and the steersman thus gains 
a great purchase over the rudders, notwithstanding the 
small diameter of the wheel. In difficult channels both 
rudders will be used, the ship turning then as though on @ 
pivot, but at sea it is expected that one will be found 
sufficient for all ical purposes. The chain wheels carry 
at each end clutch boxes cast in one piece with them, with a 
single slot cut across each. On the middle of the length of 
the shaft is a heavy boss resembling the clutch boxes doubled, 
and the framings at either end of the shaft are so shaped as . 
to answer a somewhat similar purpose. The chain wheels 
do not slide on the shaft. In order to free either of 

a key is withdrawn, one half of the thickness of which 
entered the slot in the fast clutch on the shaft, while the 
other half entered that in the chain wheel. This last 
must previously be turned until the notch at its other end 
coincides with that in the framing. Into the space thus 
left the key is then slipped, and thus the chain wheel is 
freed from the steering gear and locked fast, with the 
rudder amidships. Precisely the same operation effects the 
same purpose with the other rudder. It will be understood 
from this that both rudders can be thrown into gear with 
the steering wheel, or neither, or either. They can also be 
left perfectly free, or locked amidships. The whole affair 
is disposed within an exceedingly small s and although 
so much unlike anything to be seen on rd other ships, 
the arrangement is very neat and mechanical. 

So far the ship presents a succession of novelties, some of 
them remarkable enough; but the Ross Winans re- 
quires to be anchored as well as other ships, and the 
arrangements adopted for effecting this pur are more 
original than anything we have yet spoken of. The 
peculiarities of her form render it impossible to use 
anchors of the ordivary construction. As there is no deck 
forward, catheads | hawse pipes are inapplicable. If 
fitted at the end of the existing upper deck, it would be no 
easy matter to get an anchor over the projecting hull ; and 
even though it were, the ship would always swing nearly 
broadside on to the sea unless she rode at two cables. 
Messrs, Winans therefore, abandoning old-fashioned p 
cut the Gordian knot by Samia Chak anchors throug 
the ship’s bottom; and reversing the ordinary rul 
instead of being qeepet from her bows they are dro’ ed 
from her stern. e may here remark, par pA 
that although both ends of the yacht are the same, it is not 
intended that she shall steam either way indifferently, her 
engines being so constructed that the lead and cut-off oJ 
the valves will be wrong when the engines are rev 
This does not seriously detract from their efficiency it 9 
true, but it affects the consumption of fuel to a considera, 
ble degree. Returning, then, to the anchors, we ha’ 
in the sailors’ berth aft, a windlass of very peculiar construe- 
tion. It consists of two cheeks of plate iron rivett 
above and below to suitable angle irons bolted to the 
of the ship. These cheeks are disposed in the plane of the 
vessel's axis, and they carry a cross shaft, on which are 
fitted a couple of powerful chain wheels, over which run 
two cables. The lower ends of these cables run into 
lockers below the main deck ; the other ends, rising from 
the chain wheels, pass over guide rollers, just beneath 
the upper part of the hull—we cannot call it a deck, 
and wd do not like the word roof—and thence down two 
wrought iron pipes just forward of the windlass, openi 
in the ship’s bottom. These tubes are a over cphicen 
inches in diameter, flared at the lower ends for a fey 
inches. The anchors have neither stocks, shanks, nor 
flukes. They are simply two cylindrical masses of cast 
iron, each weighing about 30 cwt., provided with ‘hea 
rings or staples to take the cables at their upper ends, an 
flared out below to fit the lower ends oF the vertical 
pipes. When hoisted, these cylinders enter the pipes as 
far as the flare will let them, and being accurately 
they then make an approximately water-tight joint, their 
ends being perfectly flush with the hull. The arrangement 
is, in short, almost identical with that of a Kingston valve. 
When lowered the cables run through the pipes, and 
the vessel is then held by the weight alone of the anchors. 
bad rane A this we or will not be sufficient, time alone can 
prove; Messrs. Winans re it as being ve ch a 
question of length of et We decline to pd -_ 
opinion, as we dislike criticising novelties until we have 
some basis of facts on which to rest our arguments. At 
the first glance it would seem as though nothing could 
have been easier than to substitute a good “mushroom” 
head for the flare actually adopted, but such a head would 
certainly bring up mud, and it would be impossible to 
render it flush with the shel] in-consequence. The windlass 
is so arranged that three different purchases can be had on 
the gear by simply shifting certain bevel wheels. “Motion 
is imparted to it by means of a crank long enough to 
allow twelve men to lay hold, six on either gide. 
crank runs fore and aft in the berth right over the main 
shaft, and consequently the mess table, but by turning it 
to the right or left, the other side of the table is left clear ; 
or it can be put into a vertical position, when, as sailors 
do not affect dish covers even on board yachts, it will not 
much interfere with their comfort. The bearings at the 
windlass end shift, in order that the purchase may be 
altered, and the plummer-block at the other end, bolted 
to the after bulkhead, is therefore fitted with a brass bored 
out spherically in order to permit the required lateral 
motion. 

Before quitting what we may term the ‘nautical sec- 
tion of the subject, we may call attention to the boat- 
lowering arrangements. The Ross Winans will carry four 
large boats, two on either side. As the hull is some 14ft, 
in diameter where the davits are fitted, while the deck is 
not more than 9ft. Gin. wide, it is obvious that a projection 
of over two feet on each side prevents the boats from bei 
dropped vertically into the water in a line with the - 
warks. The davits, therefore, instead of rotating on the 
ordinary plan, which takes up much room, are made 
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derrick fashion, to fall in and out from the ship’s side. 
Each davit consists of two stout bars of round iron welded 


together at the upper, but spreading at the lower ends toa 
distance of a ‘couple of feet. One leg carries a universal | 
| than one mile in a vertical direction, during which it might be 


joint\consisting of a swivel pin bolted to the ship’s side ; 
while the other is also fitted with a somewhat similar joint, 
the’swivel’pin being fixed not directly to the ship’s side, 
but toa block running on a slide about a foot long. Strong 
chains are fitted to the davits to support them while a 
boat is being raised or lowered. The boats are double 
ended, . and carry in each cut-water end a strong eye. 
When‘raised these eyes enter jaws in the davits, and a 
couple of pins being passed through the boats are secured. 
- When the weather is rough, by raising the davits to a 
vertical position, the boats are turned up on the gunwales, 
presenting their keels to the sea, and thus affording con- 
siderable shelter for the decks. The sliding joints at the 
base of the davits permit them to be shifted at their upper 
ends in a fore and aft direction to adapt them to slight 
differences in the length of a boat, and to permit the boat 
to pass between them when it is deemed desirable to bring 
her fairly on board. 

Thus far we have written almost solely of the ship alone. 
We have yet to consider the means by which she is to be 
propelled—her machinery and boilers in fact. These deserve, 
in the fullest sense of the word, a paper to themselves, 
representing as they do novel arrangements at almost every 
turn; arrangements the necessity for which is almost 
accounted for by the fact that the engines are to be worked 
at a pressure—150 lb,—never before attempted at sea, as far 
as we are aware, 


AERONAUTICAL SOCIETY OF GREAT BRITAIN. 

A meerine of the council was held at Stafford House, 
the residence of the Duke of Sutherland, on Wednesday, 
the 28th February. His Grace the Duke of Sutherland, 
vice-president, in the chair ; present also Dr. Fairbairn, 
Lord Richard Grosvenor, Mr. 
Mr. Butler, Mr. Ohren, and Mr. Brearey. The following 
gentlemen were admitted as members :—Henry Wright, | 
Colonel Morrieson, T. M. A. Charvin, John Gregory, 
J.J. Crosbie Dawson, and J. M. Haufman. 

The sub-committee appointed to draw up the rules, 
submitted printed copies thereof. The following paper 
was read by Mr. F. W. Brearey, the hon. sec., and was | 
ordered to be published. 


It appears necessary, in view of checking the superabundance of | 
schemes for aerial propulsion which are likely to claim the | 
attention of the council, that some mode of operation should be | 
determined upon and a This is the more necessary because | 
from the infancy of the society it would not be possible to enter | 
into any expensive experiments, however promising they might | 
appear, and it would save much disappointment to inventors, 
besides enabling them to exercise their ingenuity in a direction | 
consonant with the intentions of the council if it were declared at | 
once what experiments the society, in consideration of its limited | 
funds, would be inclined at the commencement to aid. 

It will not be out of place here to say that in the formation of 
this society I had the simplest object in view, feeling that although 
the time was favourable for a movement it was not safe to 
encourage the idea that any extravagant notions were contem- 
plated. Indeed, I hold the opinion that although much will be | 
accomplished, and that thé pleasure and gratification of mankind | 
is on the eve of being greatly enhanced, and although explorers in | 
distant parts of the earth will be greatly assisted, and conse- 
quently, that the general knowledge of mankind will be increased, 
yet that as a means of conveyance no improvement in aerial loco- | 
motion can ever compete with ship or rail. | 

Impressed greatly with the belief that holding moderate views, , 
an aeronautical society would be supported even by those who had ' 
made all preceding attempts a subject for ridicule, I went down | 
to Birmingham by the advice of Mr. Glaisher to make certain , 
simple suggestions, and at that meeting the nucleus of the society } 
was formed. 

Mr. Fairbairn, when asked to join the council, expressed an | 
opinion that the objects of the society were Utopian, but upon | 
repeating to him the substance of the suggestions made at | 
Birmingham, he consented toact. Those suggestions were founded 
simply upon the accomplished results of a machine capable of 
floating in the atmosphere, whose course was guided entirely by 
the direction of the wind, and the well-known fact that different 
currents are met with at uncertain elevations, and even to the 
extent of opposite points of the compass. To make our floating 
machine more useful it is necessary to invent some plan by which 
it may ascend and descend without loss of gas or ballast, and so 
move into those currents which are favourable to the desired 
course. 

Those currents may possibly be found more regular than is 
imagined, and it is only by repeated ascents with that object in 
view that the truth can be ascertained. No elaborate or expensive 
machinery will be required for the object advocated, and its 
successful achievement will economise the consumption of gas, 
and save the great weight of ballast otherwise necessary to take up. 

To, aid this object there will naturally follow improvements in 
the varnish for balloons, so as to render them impervious to the 
gas, as also a mode of fastening down the balloon to the ground in 
a manner least resistant to the wind when it should become neces- 
sary to anchor. 

In the French war balloons a cover was thrown over all and 
strongly fastened to the ground, so that, in fact, an inclined 
surface was presented to the force of the wind in every direction. 

This simple object of ascent and descent by the assistance of 
mechanical power has been greatly overlooked in the more 
ambitious attempts at propulsion. In consequence there have 
been proposed the most elaborate arrangements of machinery, and 
motive power which require machines so vast in dimensions as to 
be unmanageable upon land, because, upon so great a surface, the 
lightest breeze produces an embarrassing effect. 

The power required to raise an object which already possesses 
buoyancy is very slight compared with that which is requisite to 
propel against a resistant atmosphere. 

The etfect also of the more simple power would be incomparably 
greater, because upon the supposition that a balloon required an 
additional power of 201b. beyond the gas with which it is inflated 
to raise it into the air, the application of a slight mechanical 
arrangement will clear it above all obstructions, and bring it under 
the influence of another power, which will give it orizontal 
direction, and if that direction be not the one desired it will raise 
it in search of another. The cessation of this mechanical action 
will also bring the balloon down to the ground. 

Apply this power, equal to 20 Ib., to a propeller, and its in- 
adequacy to effect any satisfactory result in a horizontal direction 
becomes apparent. 

T have no doubt that horizontal propulsion has been attained 
upon several occasions, some of which have been recorded, but 
always with so insigniticant an effect compared with the space to 
be traversed, that no importance has ever been claimed for success. 

Not so, however, where vertical effect has been accomplished, 
for there are numerous instances where such means as the 
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| in a direction contrary to the trade winds. 


Glaisher, Mr. Wenham, | 





xeronaut could use from the car, have been tried with success, so 


as to enable him to alight gently, or to clear trees, mills, and 
other obstructions. t ‘ : me 38 : 
In other words, one mile gained in a horizontal direction against 
an opposing or oblique wind would be gained with much greater 
expenditure of power, which would necessitate a larger balloon, 


possible to acquire the desired course by reaching a different 
current. 

In the former case the advance of one mile would scarcely be 
appreciable, but in the latter is included safe anchorage and the 
command of more than one direction of voyage. 

Mr. Green, the aeronaut, has been the recipient of more 
——— upon this subject than an any other man, and he 
still holds the same opinion, as is recorded in an article extracted 
from the Westminster Review, as follows :— 

“The want of success attending the early attempts at guiding 
balloons appears to have deterred adventurers from repeating 
those experiments or devising new methods for effecting this 
object, and since the beginning of the present century nothing of 
practical utility has been tried.” 

However, Mr. C. Green, whom we have already had occasion to 
mention, has broached an idea which appears to be in the right 
—* and which will possibly, when modified, be found to be 

easible, . 

Mr. Green having remarked during his numerous balloon 
voyages that at various heights above the earth he met with 
currents of air which carried him ina direction different from that 
in which the balloon was blowing at the time of starting, conceived 
the idea, if it be possible, to keep a balloon at a constant elevation 
above the surface of the earth, that advantage might be taken of 
this circumstance, for by increasing or diminishing the altitude of 
the balloon a current of air might be found to carry the aeronaut 
in any direction he might desire. 

It has indeed been long known that the wind observed at the 
surface of the earth does not blow in the same direction as the 
current of air moving at some distance from the earth. This 
phenomenon occurs not only in our latitudes but also in the 
regions of the trade winds; and several observers, amongst them 
Sir James Ross, in his recent voyage, have noticed when in the 
trades small clouds moving at a considerable height above the sea, 
It is obvious that, if 
it be true, that at some considerable height above the sea we may 
find a wind blowing in any given direction, aad supposing we can 
cause the balloon to remain invariably at the same height, we 
may be enabled to move a balloon in any direction merely by 
ascending and descending until a current of air having the required 
direction is met with. Various methods of causing the balloon to 
remain at an invariable height may doubtless be eee, but the 
one actually in use, that of discharging gas and ballast according 
as it may be necessary to check a tendency of the balloon to rise 
or fall, is of very limited application, for the quantity of ballast 
and gas which can be employed in this manner is very small. 

The power of varying the elevation or remaining at the same 
height, would be greatly extended by the use of condensed or 
liquefied gas. 

A small receiver containing liquefied coal-gas might be taken up 
in the car, and being connected with the balloon by a tube and 
stopcock, the aeronaut would be able by the simple agency of the 
stopcock, to permit the entrance into the balloon of a large 
quantity of gas. 

There will undoubtedly be a few practical difficulties in its appli- 
cation, but none such as could not readily be overcome; but the 
danger attending the use of gas in this form is but slight, liquefied 
gas having been in common use for some years past for lighting 
apartments and railway carriages in France.” 

Thus far the Westminster Review. Mr. Glaisher’s observations 
upon the different air currents prevailing in the atmosphere con- 
firm these and all previous accounts. 

But with further reference to Mr. Green, I may observe that as 
regards the sea, his method of crossing it at an uniform elevation 
by means of the guide rope was successful, but as this would be 
attended with danger upon land it is necessary to substitute some 
— method, especially as the range of his ascending power was 
small. 

Contrary, therefore, to all previous efforts I propose that the 
balloon should be used as a buoyant power merely, and that what 
it wants in ascensive power should, in the absence of any chemical 
arrangements, be supplied by mechanical means, which should be 
of such power in proportion to the number of cubic feet of gas, 
that by its exercise in an opposite direction it would be able to 
oppose and reverse any ascensive power gained by the sudden rare- 
faction of the gas, or on the other hand any condensation which 
might cause it to descend. There is every probability that such a 


t _— could be exerted by a man with appliances disposed about 


1is person, and as there appears to be no doubt that men have 
actually succeeded in flying to some extent, although meeting with 
grief at the last, it would be advisable in any future attempt to use 
gas as a buoyant power as a swimmer uses corks, until he should 
grow confident in the use of his apparatus. 

One of our council, Mr. Butler, has constructed a _ of wings 
to operate from the car of a balloon, the downward blow of which 
is calculated to strike with a force exceeding 40 lb., and I believe 


that it will be able to exert that force, which would be about equal | 


to the ascensive power of 1,000 cubic feet of carburetted hydrogen. 

The action required is somewhat similar to that of rowing, and 
would be exactly so if at the end of the stroke the oars sprang 
backwards out of the hands of the rower; but in this case the 
body is stretched forward, as if towards the stern of the boat, to 
grasp the handle and repeat the process, during which it is 
necessary to say that an action Ph ser to feathering is obtained. 
It is to be anticipated that these wings, acting from a pendulous 
fulcrum, will produce, in addition to the object for which they are 
designed, two effects, which may possibly be hereafter modified, 
but which will be unpleasant accompaniments to a balloon ascent, 
viz., the oscillation of the car, and a succession of jerks upwards, 
first communicated to the car from below, and repeated imme- 
diately by an answering jerk from the balloon. 

Those who inspect this mechanical adjunct of Mr. Butler’s can 
scarcely fail to be pleased at the simple arrangement by which so 
forcible an impact is directed. The effect of such contrivance, if 
Mr. Butler can show that these objections are unfounded, will be 
a mode of securing ascent and descent without loss of gas or 
ballast, and possibly of horizontal motion also, upon the principle 
suggested by his Grace the Duke of Argyll in an article published 
in **Good Words” for February, i866. It would represent a 
mechanical substitute for about 1,000 cubic feet of gas, and if the 
movement were capable of being reversed would also represent 
about 401b. of ballast. As at present constructed, however, its 
action upon a balloon wanting the addition of 40 1b. to its aseen- 
sive power will certainly have the effect of raising it from the 
earth clear of all obstruction, and unless by any sudden rarefac- 
tion exceeding in amount the power of the mechanical arrange- 
ment the balloon must descend by mere cessation of the downward 
stroke. The descent may also. be regulated in a more agreeable 
manner than usual without the sensitive tendency to rise at the 
moment of contact with the earth. 

As to the disposal of the wings and the prospect of the balloon 
becoming entangled in them, and otherwise injuring them, I will 
not now further allude; but it is evident that repeated ascents 
may be made without replenishing with gas. 

Another object which the society might beneficially publish as 
a desideratum would be the best mode for the manufacture of gas 
in emergencies; and here I would remark that the absence of a 
balloon corps in our army has not been satisfactorily explained, 
although the authorities have instituted inquiries with that 
object. The evidence adduced to their disadvantage is no more 


conclusive than that which would warrant us in discontinuing the 
use of the fire engine because of the number of fires in which it is 
inoperative. 

But the fact is that the salvage from the least calamitous fire 





may be trifling in comparison with the advantages which might be 
gained by one observation of an eye position. 
failures. The Times, 


One success may Pps ge for a hundred 
for instance, of April 14th, 1862, reports of the Federal Americans 
thus :—‘‘ A balloon recognisance was made on the 27th March by 

panied: by Colonel; Buford and Captain 
ynardier, which established the fact that shells had been thrown 
at too great a “= ¥ be sufficiently effective against the Confede- 
rate batteries. is defect in mortar practice has since been 
remedied.” ‘‘ And,” says the author of “ Astra Castra,” in sum- 
ming up the advantages of balloons in warfare, ‘‘I think it may be 
addu from the foregoing historical account, that a bi Lad 
average of success has attended the use of reconnoitring ns 
by different armies during the last seventy years. If, there- 
fore, this society aim at national acknowledgment it will not neglect 
experiments upon the manufacture of gas on a portable, econo- 
mical, and expeditious manner; nor would an application, I should 
imagine, for assistance to the proper authorities for this and its 
kindred object be ineffective.” t the balloon, even in its present 
form, has been a great adjunct to science, quite apart from its 
exhibition as a toy, the following remarks, pte very lately by De 
Fouville, in France, sufficiently attest. He says:—‘‘ We should 
not know that the law of Pyne or refrigeration is not found to 
hold good at great altitudes, or that in the air there exists a sort 
of Gulf Stream, if we may be permitted to call them so, consisting 
of hot air, and affording an easy explanation of the i larity of 
the seasons.” And, after alluding to other advantages, he says:— 
“Tt is not, therefore, possible to assign any limit to the utility of 
aerial navigation, as it is now practicable by the labours of dis- 
tinguished philosophers.” 

It will, therefore, become necessary that the society should 
possess a balloon of such size as to afford, when slightly inflated, 
a buoyant aid to inventors, and otherwise an opportunity for 
further investigation as to air currents and other phenomena 
connected with the science. 

It is not at all a necessity that the expense of these experiments 
should he borne by the society ; for if we hold out encouragement 
to inventors by the aptitude and readiness of the society’s arrange- 
ments, it is very probable that inventors will pay the expenses of 
aerostation, which advantages have never yet been afforded. 

If the society be sufficiently successful in a pecuniary sense to 

ssess premises, various experiments may be made with captive 
eg not alone for military observations, but for determining 
the daily temperature of the air at elevations ordinarily beyond 
the hope of attainment. It would also be desirable that our mem- 
bers in different parts of the country should make daily observa- 
tions of the clouds, and of their diverse direction at varying eleva- 
tions; and for this object such of our members who will undertake 
these duties should be provided with forms which should show 
when filled up the course of the lower, middle, and upper strata of 
clouds at given moments of time. 

The meeting was adjourned to Wednesday the 28th March, at 
Stafford House. 





STEAM TRAVELLER.—We understand that a powerful self-acting 
traveller of. novel construction, the invention of Mr. Wynn, C.E., 
is about to be erected at Portsmouth Dockyard. 

Gas ENGINEERS’ Book OF REFERENCE.—Mr. Bowyer, gas engi- 
neer, of St. Neots, a has published a very com- 
plete book of reference for the use of those who have to do with 
gasworks. It forms a thick quarto pamphlet, profusely illustrated 
by lithography, with almost every conceivable thing connected with 
the manufacture of gas, with the prices, &c. In addition to this, 
there are several chapters of very readable matter on different 
systems of producing light, the products of the distillation of 
coal, kc. The work is useful and well got up, and we can recom- 
mend it to the notice of those using gas extensively. 

A Bripce or Boats.—The Maximilian Railway Company in Rhe- 
nish Bavaria have built a bridge of boats over the Rhine at Maximi- 
liansau on a new system, which is stated to have proved entirely 
successful, passengers and goods having been carried over for the 
last six months without any accident. The building expenses 
were altogether 163,183f. The length is 100 metres over the 
river; including the approaches, 362 metres. There are twelve 
pontoons, of two or three boats each, six of which can be opened 
for allowing ships to pass. The gauges have a width of 3°5 metres. 
The supports consist of six double supports (Doppelbanken) and 
eight single. The greatest difference between high and low water 
is 5°10 metres (of course there is no tide there). Arrangements 
are made, by a system of levers, to raise and lower the rails on the 
main lain land on a level with those on the river. The pressure 
on the boats by the engine, of a weight of 350 cwt., is only 18 to 
20 centimetres. This engine carries over a brutto load of 1,600 cwt. 
Provision has been made against the grounding of the boats at low 
water. 

THE GUN-CARRIAGE COMPETITION.—Although we dissented from 
the employment of any one officer to decide upon the best means 
of mounting our heavy guns in broadside ships, the expenditure 
necessary to prepare so valuable a vessel as the Minotaur for the 
trials of the four competitive plans seemed to us justifiable, 
believing as we did that these trials would be conducted at the 
mouth of the Channel in a sufficiently heavy sea, and at the same 
time to try the vessel’s ability to carry and fight the heavy guns 
proposed for her new armament under every circumstance of wind 
and weather. Although disappointed in these reasonable hopes, it 
is said that the trials prove that of the four plans tried Commander 
Scott’s has alone been equal to the task of holding both gun- 
carriage and slide securely, and of enabling its crew to work their 
gun with quickness and safety. This is, however, a great step; 
and, having got so far through the experiments (obtaining com- 
parative data), which only need for completion the trial of Sir W. 
Armstrong’s carriage against Commander Scott, we hear there is a 
proposal to delay the competition, by removing the guns and 
fittings to some other smaller vessel, under consideration, which, 
if carried out, must have the effect of nullifying what has been 
already effected at such iderable cost, and of indefinitely post- 

»oning the rational issue of the trials, viz., the obtaining the very 

st broadside gun-carriage. But we still hope the experiments 
will be at once pushed to their legitimate issue, and finally finished 
in her Majesty’s ship Minotaur, in the presence of those who are 
responsible to the country for their due completion.—Army and 
Navy Gazette. 

MEETING OF ENGINEERS.—A crowded meeting of the operative 
engineers employed in the districts of Poplar, Limehouse, and 
Blackwall was held on Friday wares the Burdett-hall, Burdett- 
road, Limehouse, in furtherance of the movement for an advance 
of wages. Upwards of 1,000 society and non-society men were 
present. Mr. Dow occupied the chair, and a deputation was pre- 
sent from the central committee. The chairman said the object 
of the meeting was to ascertain whether the men in the eastern 
districts were prepared to co-operate with the other districts in 
requesting an advance in'the’ present rate of wages, and, if so, 
to what extent they were willing to go. Two more district meet- 
ings would be held—one at Stratford and the other at Woolwich— 
after which an te meeting of the trade would be held, and 
whatever amount of advance was then decided upon would be 
embodied in a memorial-to the —em and enforced by the 
united action of the whole trade. While all other trades were 
obtaining an advance it was not to be expected the engineers were 
going to be an exception to the general rule. They felt their 
labour was worth more than they now received, and they meant to 
have its full value. A resolution was then moved, ‘‘That the 
men in the eastern districts consider that an advance of 10 per 
cent. should be made upon the present rate of wages.” An amend- 
ment was moved, ‘‘That the minimum rate of. wages be fixed at 
36s. per week, with 10 per cent. alvance on that. amount.” On 
the vote being taken there was a large majority in favour of the 
original resolution for an advance of 10 per cent. on the present 
rate of wages, and the resolution was ordered to be sent to the 
aggregate mecting as the opinion of the castern districts, 
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bulkheads, dividing her into seven compartments. Until 1846 | was re-enacted, and was extended to all v without reference 

ON MODERN LEGISLATION IN REGARD TO | there was no law to compel the shipbuilder to adopt any particular’| to tonnage, instead of being limited to of 100 tons and 
THE CONSTRUCTION AND EQUIPMENT OF | invention. He was at li to take up, in the whole or in upwards as before. 

STEAMSHIPS. ; or to reject altogether, Mr. Williams’ plan of ‘‘ bulkheads.” at | 9. At the time this clause was framed there were but few 

it was not rejected the case of the Great Britain and other vessels | screw steamers, and although intended to meet the case of all iron 


By THomas Gray, Esq., H.M.C.S. 


WE referred last week, at considerable length, to Mr. Gray’s 
paper, read before the Society of Arts, which we have much plea- 
sure in now laying, in a slightly condensed form, with the diagrams 
illustrative of the arrangement of bulkheads in various steamers, 
before our readers. 

It would be no easy task, and perhaps it would be impossible to 
determine by fixed rules, the proper limit to which private energy 
and skill should be left unfettered by legislative enactment, and 
at which Government interference and official supervision should 
begin. Whilst on the one hand, it may be generally admitted that 
there are many cases in which it may be not only expedient, but 
proper, that Government should interfere, ¢.g., to prevent a person 
or a body of persons from poisoning the water used, or infecting 
the air breathed by others, and to stay one person from inflicting 
harm by aggression on others, there can be no question that 
Government interference is not only unnecessary, but may really 
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rove. 

*6. In the year 1846 it was thought that the time had arrived for 
a more general application of bulkheads to iron ships, and accord- 
ingly an Act was passed, with this and other objects in view, 
entitled “‘An Act for the Regulation of Steam Navigation,” &c. 
The Steam Navigation Act of 1846, with its unpretentious title, is 
a very erat instance of the application of the thin end of 
the wedge. When it was before Parliament it appears to have 
raised so little curiosity that no mention is made in ** Hansard” of 
— remarks or debates respecting it during its passage through 
either House, and yet this Act was the germ of one of the most 
extensive and most thoroughly organised systems of Government 
interference and official superintendence now existing. On the 
grounds that it was expedient to make provision for “ regulating 
the construction of sea-going steam vessels, and for preventing the 
occurrence of accidents in steam navigation,” the second section of 
the Act provided that all steam vessels of 100 tons burden and 





upwards should in future be divided by water-tight partitions, so 


steamers, it was in reality only adapted to meet the case of paddle- 
wheel steamers, in which the engine room is in the centre of the 
ship, and in which the bulkheads placed before and abaft the 
engine room would divide the ship into three parts, equal or 


nearly equal. [ 
when screw steamers made their way. 
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even exceeding the proportions of 

insurers, and owners now found out, as Mr. Williams, 

of Dublin Steam Packet Company, had found out in 1837, that, 
except in the case of vi vi in which the engine room 
was ee ee only suitable for carrying mails—two 
transverse bulkheads alone were wholly useless to > the vessel 
afloat in the event of damage to either compartment. In the case 
of screw steamers, in which the engine room was right aft, to 
comply with the Act, and to place one partition before the engine 
room and one abaft it, was utterly useless, and even ridiculous. 
They, therefore, either added more bulkheads than the Act of 
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become vicious if it attempt to attain an end by official inspection 
and supervision that can be better attained by the development of 
free and healthy competition, and by the self-interest and emulation 
of the trader, since it fetters the development of trade, it stands in 
the way of the ad t of sci , and it interferes to the 
prejudice of the liberty of the subject. 

Much good may be done by statutory regulations for mutual 
convenience, ¢.g., for ships meeting and passing on the high seas ; 
but surely no permanent good can be effected by statutory restric- 
tions in points of detail for governing the concerns of trade and of 
daily life ; for example, by restrictions respecting the building of 
factories-and workshops, or the building, equipping, and navi- 
gating of ships. 

We propose to take into consideration to-night a few examples 
of modern legislation in which the safety of the subject and the 
advancement of the commerce of the empire have been sought 
through the medium of parliamentary restrictions ; and we would 
discuss the question whether the objects in view have been 
attained ; and, granting this, whether they have been attained in 
the easiest and surest manner. 

The enactments for consideration are parts of the Steam Naviga- 
tion Acts of 1846, 1848, and 1851; the Merchant Shipping Act of 
1854 ; the Amendment Act of 1862; and the Chain Cables and 
anchors Act of 1864. 





I.—BULKHEADS, 

The first question for consideration has reference 
partitions in iron steamships, known as “‘ bulkheads. 

1. The hull of a ship is neither more nor less than a strong 
hollow box. It is therefore obvious that, in the event of any part 
of the sides or bottom being stove in, the water will find its way 
from the part stove in to the whole of the interior, unless there be 
some contrivance to confine it. Watertight partitions, or ‘‘ bulk- 
heads,” are or ought to be fitted in iron steamers for this purpose. 

2. That these bulkheads are not a modern invention, appears 
from a paper read before the mechanical section of the British 
Association at Liverpool, on the 15th September, 1837, by Mr. C. 
W. Williams, of the City of Dublin Steam Packet Company.* 
From that paper it appears that the plan of dividing a vessel’s hull 
into sections, each of which should be completely watertight, has 
long been known and practised by the Chinese in their trade 
barges. In China the several watertight compartments are under 
lock and key, and are appropriated to separate shippers. 

3. In the United Kingdom, watertight compartments appear to 
have been first caplet in 1835, to the “‘ Garryowen,” an iron 
steamer belonging to the City of Dublin Company, and to have 
been subsequently fitted to most of the steamers, both wood and 
iron, belonging to the same gy 

4. On the first application of bulkheads in this country a 
practical question suggested itself, viz., how many of these par- 
titions are necessary to ensure safety? Mr. Williams studied this 
question carefully. He shows in his paper of 1837, above referred 
to, that the division of the hull into three compartments, by two 
transverse bulkheads, is objectionable, on the ground that if a shi 
so fitted were to get stove‘in at the intersection of either bulkhead, 
two compartments would fill, and the vessel would godown. He 
then tried three partitions, dividing the vessel into four compart- 
ments, and after careful investigation rejected that number as 
unsuitable, and he finally came to the conclusion that the least 
number of sections necessary is five, made by four watertight 
transverse bulkheads. 

5. In 1837, when Mr. Williams read his 
already been fitted with iron bulkheads on 


to watertight 


per, seven vessels had 
Ris plan. . The engineer, | 


that the fore part of the vessel should be separated from the 
engine-room by one of such partitions, and the after part of the 
vessel from the engine-room by another ; and the eighth 

the Act provided that no officer of customs should allow any iron 
steamship of 100 tons burden or upwards to go to sea unless she 
was so fitted. Steam tugs were, all through, exempted from the 
bulkhead clause. 

7. We now meet a very broad question :—It had been proved by 
experiment that not less than five transverse bulkheads were 
necessary for the safety of an iron hull. It had been accepted in 
actual practice that an iron hull of the size of the Great Britain 
should be divided by six transverse bulkheads, into seven com- 
partments; and by longitudinal bulkheads into still more compart- 
ments ; and yet the Legislature, by the Act of 1846, only required 
two transverse bulkheads, and no longitudinal bulkheads at all. 
It had, as we have seen, been accepted in actual practice as a fact 
that bulkheads, if sufficient in number, and if properly placed, are 
essential to the safety of an iron hull. This being the case, would 
it not have been better, and would it not have been more in 
accordance with the spirit of our institutions, to have left the 
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matter in the hands ot the persons most interested, to find a proper 
application, and a fair development of the details of construction, 
rather than to have interfered, especially when that interference 
fixed, by positive enactment, a rule to be applied to all steamers, 
without reference to the varying requirements of their construc- 





tion, build, and dimensions, the service on which they were to be 
employed, or the description and quantity of cargo they were in- 
tontel to carry ? 

8. The Act of 1846 (which contained other provisions besides 


designer, shipowner, and insurer are generally pretty well alive to | those relating to bulkheads) was not well received, and was 


their own reputation and their own interests, and, as a matter of 
course, they appreciated the Chinese invention, introduced to notice 
by Mr. Williams. The Great Britain, the first large iron steamer 
built in this country, was built in 1840. She has six transverse 





* Published by order of the House of Commons, in Parliamentary Paper 
No. 319, July 15, 18°4, p. 169, 








evaded ; and in 1848 it was found necessary to pass a further Act 
to “compel” owners of steamers to attend to the provisions of 
the former Act. With this additional Act the owners appear to 
have gone on for another three years, when, in 1851, the ‘* Steam 
Navigation Act” was ed. This Act consolidated the provisions 
of the former Act, and contained many new provisions, of which 
mention will be made hereafter. The clause relating to bulkheads 


section of | 





Parliament” required, or they met the letter of the"Act by con 
structing flimsy and inexpensive bulkheads instead of strong ones. 

11. In 1854 the Golden Fleece, of 2,768 tons, was built with six 
watertight compartments, and in the same year the great Act 
known as the ‘‘ ¥erchant Shipping Act, 1854,” was passed. This 
Act re-enacted 1:any of the provisions of the former Acts, and 
amongst others, the now celebrated bulkhead clause, which requi 
every steamer to have two transverse bulkheads. With a view to 
meet the case of screw steamers, and also with a view to prevent 
the evasions of the former Act, the Act of 1854 provided that the 
partitions, instead of being as a matter of course one before and 
one abaft the engine-room, should divide the ship into three equal 
or nearly equal parts, that the partitions should be of equal 
strength with the side-plates of the ship, and that screw steamers 
should have, in addition, a small watertight compartment inclosing 
the after extremity of the screw shaft; and no officer of customs 
could legally allow any iron ship to proceed to sea, or to ply on 
any voyage or excursion, unless so fitted. These provisions a 
equally to the largest and to the smallest iron ship afloat. ey 
applied to the Scotia and Persia of nearly 4,000 tons, to the Great 
Eastern of 20,000 tons, and to the Lady Bird of 9 tons. Vessels 
crossing the Atlantic, and vessels plying on the Dee above Chester, 
or on Lake Windermere, were to have bulkheads placed and con- 
structed according to one unvarying rule. 

12. How was a collector of customs to know that a ship was 
properly constructed? that her bulkheads were properly placed ? 
and that they were watertight? In the case of steamships carrying 

engers it is true that the vessels were surveyed, and that he 
had the declarations of the surveyors; but what was he to do in 
the case of vessels that do not carry ngers, and of which no 
survey is required by the Act? Here is a case in which the Act 
rovided that a ship shall not go to sea unless fitted with certain 
ce lkheads, but did not provide for a survey to ascertain the fact. 
As might have been expected, the bulkhead clause (which, as has 
been shown, was really valueless) soon became a dead letter in the 
case of cargo steamers. 

13. There were also strange inconsistencies in applying the rule 
for dividing a ship into three parts. If an owner wanted a com- 

tively small engine-room in the centre compartment, with a 
am saloon at either end of the vessel, he would contend that the 
Act intended that the ship should be divided according to the 
cubical contents of each section; but if, on the other hand, for the 
purpose of attaining great speed he found it desirable to allot a 
great space to the engine-room, then he divided his ship into three 
equal, or nearly equal, parts according to the length. 

14. By the year 1862 it had become a matter of common obser- 
vation and notoriety that the bulkhead known as the ‘‘ collision” 
bulkhead—a small bulkhead in the fore part of the ship, above 
and beyond anything required by the Act, was, in a general way, 
in cases of collision, of far more value than the partitions required 
by the Act. It had also been by this time admitted that two 
transverse bulkheads alone in a ship, instead of being the rule, 
should be the exception, and that the rule contained in the Act 
was no rule at all; and it will be found that the number of steam 
vessels lost on our coasts had not d F 

15. There were in 1862 only two courses open to the Legislature; 
the first was to frame an Act with new rules, to organise a more 
strict supervision, and to punish evasions by more severe penal- 
ties; the second was to repeal the enactment ee The 
latter course was adopted, so that after repeatedly delaying steam- 
ships from going to sea, after racking the brains of engineers and 
inventors to find out all sorts of contrivances and inventions for 
fitting doors in useless partitions that would close in cases of emer- 
gency, and after putting the owners to expenses and delays innu- 
merable, the bulkhead clause was repealed. 

16. Owners, designers, builders, and engineers, are at last left to 
apply their capital, experience, labour, and skill, in constructing 
an iron hull according to the manner experience teaches them to 
be the best. Many people look with regret on the repeal of the 
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bulkhead clauses; but what is really the result? Do we find that 
ships are built with fewer bulkheads, or that the lives of passen- 


gers are placed in ieee eer See Oey Oe at ee 
paces On the contrary, if in taking up a newspaper we turn 


passengers and crew, and that the life-belts required by the Act | 
are utterly inadequate. 
6. It be seen from the evidence taken before the Select 
Committee on emi t ships, in 1854, that in some steamers 
ing the Irish el from fifty to seventy cork belts are 





to the shipping and engineering intelligence, we find an 
ment that some well-known line or firm is having a splendid ship 


built to exceed in speed, accommodation, and beauty, eve! i 
attempted before, and that she is to be divided by four or five, or 
sometimes six, watertight compartments, not only by athwart-ship, 
but by longitudinal partiti 


tions. 

18. Again, as.to existing passenger ships, do we find their parti- 
tions n so as to me useless use the Act has been 
re ? On the contrary, we know that owners and under- 
writers are. too much alive to their own interests. “As experience 
taught them to place bulkheads in their ships in excess of the 
statutory requirements, so that experience, coupled with self- 
interest, teaches them to continue to provide bulkheads. From 
cases innumerable we may select, as cases in point, collisions 
between the British Queen and Carolina, in the Mersey ; and the 

yh're and Fanny Buck, in the Channel. In the case of the 
Brit sh Queen she had five partitions before the engine-room, and, 
althoush she was cut down nearly to the keel, she was saved 
withoat the water even touching one of the old Parliamentary 
bulkheads, Had she been fitted in accordance with the Act, she 
would have a space before the engine of 90ft., just half the entire 
length of the vessel, and she must have been lost. In the case of 
the Samphire and Fanny Buck we have a steel vessel, built with a 
bulkhe ronan addition to the bulkheads required by the 
Act, and these b eads are kept efficient although the clauses are 
repealed. The Samphire was struck by the Fanny Buck about the 
spot where this additional bulkhead joins the side of the ship. The 
bulkhead was torn away by the collision, and the entire fore-part 
of the vessel was filled. But the Samphire is one of those sharp 
mail steamers, in which the division of the hull into three com- 

ments is comparatively safe. But the division of the Samphire 
is neither according to length nor ro ey Had the Samphire had 
full bows instead of sharp bows, or had there been a sea on, or had 
she been struck at the spot where the foremost parliamentary 
bulkhead joins the side of the ship; or had she been struck aft, she 
would have verified, by most lamentable results, the experiments 
made by Mr. Williams as to the necessity of five compartments. 
The surveyors for the Board of Trade made a series of experiments 
with a small metal hull, and they found that no arrangement 
whatever, dividing the hull into three equal sections by two parti- 
tions, could in any case keep the vessel afloat. Besides this, the 
Sibyl, Waterman 11, Waterman 5, and Waterman 7 have at differ- 
ent times got stove in on the Thames, and have verified the experi- 
ment. We know now thit to fit a large iron ship in accordance 
with the statutory requ: ement alone, would be to send her 
forward to probable destruction. 

19. The bulkhead clause was repealed, not because bulkheads, if 
sufficient in number and properly placed, were thought to be un- 
necessary, but because experience had shown that legislative 
interference on the subject was useless, and even mischievous, and 
because it was believed that in this respect owners, designers, and 
builders knew their own business better than an Act of Parliament 
could teach them. The result has proved this to be the case. 

It may be asked why I have dwelt so long on the bulkhead 
clauses, seeing that they are a of the past? The answer is, 
that although they are things of the past, and although we can 
now see that those clauses were absolutely vicious, as having led to 
great loss of property and much loss of life, they were, for the 
period between 1846 and 1862, deemed of exceeding importance; 
and, further, that other clauses, now deemed to be of exceeding 
value, may, under a somewhat similar process of careful examina- 
tion, be proved, in like manner, to be either absolutely vicious, or 
to be inoperative, and therefore delusive. 


IIl.—Boats or SEA-GOING SHIPS. 


The next questi 
sea-going ships. 

1. By the Act of 1846 it was enacted that no vessel of 100 tons 
burthen or upwards, except vessels employed in the whale fishery, 
should proceed io sea unless supplied with boats, varying in 
number and cubic contents according to the tonnage of the vessel, 
and if she carried more than ten passengers one of the boats 
carried was to be a “‘life-boat,” and the ship was also to be pro- 
vided with two life-buoys. The greatest number of boats required 
to be carried in the largest ship was four, and that number was to 
be carried by ships of 800 tons and upwards, whether coasters or 
over sea, 

2. One point to be specially remarked, with reference to the 
statutory regulations as to boats, is that their number and cubical 
contents were, by the Act of 1846, and are at the present time, 
determined solely by the tonnage of the vessel, and do not vary 
according to the service on which she may be employed, nor 
according to the number of persons carried. This point, it will be 
shown further on, has mainly contributed to the boat clause 
becoming a dead letter. 

3. The Steam Navigation Act of 1851 contained very stringent 
regulations on the subject of boats. A distinction was, for the first 
time, made between the number of boats to be carried by sailing 
ships and steamers of like tonnage. A steamship of 000 tons 
register was, by the Act, required to carry the same number and 
description of boats as a sailing ship of 800 tons. The number of 
boats required to be carried by the largest ship now became five 
instead of four. , 

The boat clause of the Act of 1851, like the bulkhead clause, 
illustrates the obstructive character of this class of legislation. It 
makes no provision for inventions and innovations. In speaking of 
steam vessels it ignores the existence of screw steamers altogether, 
when it states that ‘‘in the case of ‘steam’ vessels two paddle-box 
boats may be substituted for any two boats named in the table.” 

4. By the time that the Merchant Shipping Act of 1854 was 
passed e ships had become more common. That Act accordingly, 
instead of taking 500 tons as the highest tonnage named in the 
boat scale, took 1,000 tons. The number and contents of the 
boats to be carried were, as in the former Acts, determined by 
tonnage alone. Each ship was to carry two life-buoys as before, 
but in the case of sailing ships of 150 tons burthen and under, not 

ing passengers, a substantial boat, sufficient to carry the crew, 
might be provided instead of the boats named in the Act. 

5. One or two examples will show how this scale applies :—A 
sailing ship of 210 tons carries on the average about twelve hands 
all told ; she is required to carry either three boats of 750 cubic 
feet, or two boats, one of which must be a launch 20ft. long 
and the other a lifeboat, and she must also carry two life-buoys. 
A steamship of 121 tons must carry similar boats to the sailing 
vessel of 210 tons, whether she is a passenger steamer or not. If she 
is a passenger steamer she will sometimes, according to the lists 
published by the Board of Trade, carry between 500 and 600 
persons to the three boats and the two life-buoys. If she is not a 
possnane steamer, but is, for example, a screw collier, she will 

ave on board about twenty hands for the same boats and life- 
buoys. Again, a sailing vessel of 601 tons must carry five boats of 
1,463 cubic feet; or if she does not carry five boats she must carry 
four boats—one 16ft. long, two 24ft. long, and one launch 25ft. 
long; one of these boats must be a life-boat, and she must carry 
two life-buoys. These four or five immense boats will, if the 
vessel is not a passenger ship, be provided for the safety of about 
twenty-five people, so that five persons could go in each boat, and 
each person could have the twelfth part of a life-boat to himself. 
A steamship of 361 tons must carry boats and life-buoys of the 
same number, size, and description as the sailing vessel of 601 tons, 
and she may carry from 1,200 to 1,300 passengers, so that she will 





for ation has reference to the boats of 


have from 250 to 300 people to each boat, and about the 700th part | 


of a life-buoy to each person. On the one hand it will be seen that 
there are not eno 
whilst on the other hand there are not enough boats to save the 








h hands on board a vessel to save the bouts, | 


rovided by the owners, because they think that, as a matter of 

uty, they should make ample provision for the safety of the 
passengers; whilst we find that in some other ships, heavily laden 
with passengers, and crossing rous and much frequented 
parts of a narrow sea, two or per four life-buoys only are 
provided. In the one case the Act of Parliament is disregarded 
altogether, and ample provision is made in spite of it, and in the 
other case the Act of Parliament is complied with, and the 
minimum of safety is the result. ‘ , 

When this class of legislation is operative it is ar geo vicious 
because the minimum of necessity must be adopted as the maxi- 
mum of efficiency, and where it is inoperative it is mischievous 
and delusive, since it leads the public at large to believe that it 








provides for cases that it never reaches. : 

7. The existing tments respecting boats are evaded by the 
majority of coasters and home trade vessels, because they are 
beyond reason, and because there is no provision to secure com- 

liance. It is true that the Act says certain boats shall be carried 

these ships, but it makes no provision for ascertaining that 
ae are carried; while as regards passenger steamers, the only 
class of vessels in which the Act is not inoperative, the Board of 
Trade have taken upon themselves, in contravention of the Act, 
to direct that in some few cases where the ber of p gers 
carried is small, certain boats required by the Act may be 
dispensed with. 

8. When an emergency arises we know but too well that the 
boats which have been passed by the surveyors of the Board of 
Trade, of the Emigration Office, of the Admiralty, and Post-office, 
either will not “‘lower” properly, or, if they are lowered, do not 
swim. In the case of the Samphire and London, where efficiency 
had been sought without regard to cost, we find that ‘‘all the 
boats were fitted with patent lowering apparatus, which however 
excellent in daylight, requires a certain amount of coolness and 
skill to work effectually in a dark night. Hence the loss of life 
that ensued in lowering one of the boats, and the clumsiness in 
lowering the other;’* and that ‘‘ the two pinnaces and port cutter 
were cleared away ready for lowering, and bread and water put 
into them. The starboard pinnace (an iron boet) was launched, 
and went down immediately.” This same iron boat had already 
been fitted with cork, on the suggestion of Mr. Gladstone, the 
shipwright surveyor.t And yet we read case after case in which 
a smack launches a cockle-shell of a boat in the worst weather, in 
a heavy sea and with rude gear, and rescues the crew of a water- 
logged ship in successive trips. This boat has not had the benefit 
of a statutory survey, and yet she is efficient. 

9. It is admitted that, as regards boats, the Act is, to a great 
extent, a dead letter. It generally happens that in the greatest 
emergencies the boats, with all the statutory inspection, fail. 
Something must be done—one of two courses is open. First, for 
the Legislature to pass a short Act containing an amended scale, in 
which the boats and life-buoys shall be —— to the 
number of passengers on board, and in which provision shall be 
made for extended inspection and surveillance; or, secondly, that 
the boat scale shall be repealed entirely, and that the owners of a 
ship shall be held responsible for providing sufficient boats and life- 
buoys, according to the exigencies of each case, and for keeping 
them efficient and ready for use. The experience gained by the 
operation of the bulkhead clauses, and by the result of their 
repeal, will invite us to consider to-night whether the latter course 
is not the proper one. 





III.—SaFeTy VALVES. 


The next enactments for consideration are the clauses relating | 
to safety valves on the boilers of marine engines. 

1. The Act passed on the 28th August, 1846, provided (sec. 14) 
that the owner of every steam vessel should transmit to the 
Board of Trade twice a year, “‘under the hand of an engineer 
surveyor approved by the board, a declaration of the sufficiency of 
the machinery.” The Board of Trade were required to register 
these declarations, to forward to the owner a certificate of regis- 
tration, and a penalty not exceeding £100 was to be the punish- 
ment for a non-compliance with the statute. 

2. This enactment took effect on the Ist January, 1847, and on 
the 27th August of that year the boilers of the Cricket, halfpenny 
steamer, exploded, resulting in the loss of six killed and twelve 
wounded. From the facts that came out at the inquest, it 
appeared that the provisions of the Act as to surveys had afforded 
ne security to the public. These provisions had been delusive. 
They had not led the owner to be careful in the selection of an 
engineer, nor had they led the engineer to be careful in the manage- 
ment of his boiler. The contrary appeared to be the case. The 
engines had become leaky in the trunnions, the master and owner 
complained to the engineer of the loss of speed, and the engineer 
tied down the safety-valve. A witness on the inquest stated that 
the engineer ‘‘ tied the end of the lever down by two pieces of 
spun yarn to two spike nails, which were driven into a beam 
athwart the vessel,” and that he (witness) was dismissed from the 
service because he made such an “oration” one Sunday when the 
engineer, who was drunk, had got the valves fast, and the pressure 
so heavy that the water was rising with the mercury in the pres- 
sure gauge. The engineer was tried, and on being convicted (says 
the ‘‘ Annual Register”) the Lord Chief Justice Denman, “after 
commenting with severity upon the fearful consequences of such 
proceeding, sentenced him to two months’ imprisonment.” 

3. The Act of 1846 was frequently evaded, so that an Act was 
passed in 1848 (as has been stated) to compel owners to transmit 
surveyors’ declarations to the Board of Trade, and to exhibit a 
copy of the Board of Trade certificate on the vessel; and an addi- 
tional fine of 10s. a day for delays in transmitting déclarations, 
and a penalty of £20 for not placing the certificate in a conspicuous 
place on board, were imposed. ae 

4. By the year 1851 it was found that the Acts of 1846 and 
1848 were almost a dead letter as regarded the safety valves and 
surveys, and it was then thought to be time for some rigorous 
measures to be taken. Accordingly, the Steam Navigation Act of 
1851 was passed. This Act contained fifty-one clauses. It created 
a gréat number of new offences,and made them punishable by 
fines of various sums, from 10s. a day to £100 in one sum, or with 
imprisonment in proportion. It re-enacted most of the clauses 
of the former Act, and it placed in the hands of the Board of 
Trade the duty of appointing and removing surveyors, and of 
regulating the mode in which surveys were to be made. 
It gave the same department power to cancel and with- 
draw certificates, and to send their surveyors on board any 
vessel, at any time, to ascertain any iculars. With 
regard to safety-valves a clause was aiag-> inserted to the 
effect that no ship was to go to sea, or to steam on any rivers of 
the United Kingdom, unless she was provided with a safety valve 
on each boiler ‘free from the care of the engineer,” and out of 
his control and interference when steam was up; and surveyors 
were required to examine and report on the safety valves in ques- 
tion, and to fix the weights to be carried, and consequently the 
pressure of steam in the boilers. 

5. Things went on pretty well for a short time, with an occa- 
sional collapse or explosion of no serious moment, and not doing 
sufficient harm to call public attention to the subject. The Act 
came into operation on the Istof June, 1852, andin 1853, just asit was 
becoming known, and the surveyors appointed by the Board of Trade 
were warming to their work, the Times, of Glasgow, blew up off 
Dublin, scalding thirty-three people and absolutely killing twelve. 
From the evidence elicited during the investigation, it appeared 





* See report of Messrs. Astley and Mummery to the Board of Trade. 
+ See report of evidence in case of the London, as published in the daily 
papers, ‘ 





that the vessel had but recently been sarveyed by the Board of 
Trade surveyors, that she had a Board of Trade that 
the safety-valve was.in accordance with the Act, and yet in spite 
of all the boiler blew up. 

6. This case is one that furnishes a splendid illustration of the 
vice of a system, which makes the safety .of the public rest on the 

igi of an inspector or surveyor, instead of on the care of an 
owner ;—legislation which tends to remove responsibility from the 
shoulders of the owners and of their servants, where it ought to 
rest, and to place that responsibility on official surveyors, w. it 
ought not to rest, and where, as a matter of fact, as opposed to 
theory, it cannot rest. 

7. The boiler of the Times had been patched. The surveyor was 
not aware of this ; he never saw it; and yet he was found guilty 
of manslaughter by a coroner’s jury and received a severe 
reprimand from the Board of Trade officer who conducted the 
inquiry, for not locking up the valve and giving the key to the 
master. It is true that, as a surveyor, he ought to have found it 
out—as a detective he was at fault. But it is also true that this 
lamentable loss of life might have been prevented if the chief 
engineer of the vessel—a servant of the owners, who did know 
of it, and who actually accompanied the surveyor to the boiler— 
had called the surveyor’s special attention to it, instead of leaving 
him to give his certificate, on the supposition that the boiler was 
sound, and in utter ignorance of the patch. The penalty ought 
rather to attach to the owners and their servants, who must be 
aware Of all defects, than to the surveyors, who may sometimes be 
misled by suppressio veri. If a sore place or a defective rivet in a 
plate of an iron hull, or a crack in a stern-post, or a weak place in 
a boiler can be concealed cunningly, for the surveyors to give their 
declarations without first putting the owner to the expense of 
repairs, the owners are all the better off, but the insurers and 
passengers, through no fault of their own, are the sufferers, and the 


public are misled. 
(To be continued.) 





LIGHTING UP OF THE CAPITOL DOME. 


THE efforts of Mr. Samuel Gardiner, of 271, Broadway, New 
York, in this enterprise has been crowned with triumphant success. 
For two years and a half the arrangements have been quietly per- 
fecting, and on the evening of the 23rd of January the beautiful 
dome was illuminated from three circles of burners, invisible from 
the floor, and containing 1,100 jets, from Gin, to 12in. apart, 
bringing out in splendid relief the picture executed by Mr. Bru- 
midi on the ceiling of the inner dome, at a height of 180ft. from 
the floor of the rotunda. 

The means for operating the battery, turning on and off the gas, 
and lighting each tier of burners, are brought within a space of 
2ft. square in a passage-way within a few feet of the floor of the 
rotunda, and consist of a handsome silver-mounted dial-plate with 
keys, eleven in number, one in the centre, by which the primary 
connection is made, and the required amount of battery Goonght 
into operation, the ‘others being for the gas and lighting connec- 
tions of the respective tiers. ‘These tiers, it may be here men- 
tioned, are three in number at present—the first, containing 300 
burners, at the lower cornice, 45ft. from the floor; the second, of 
325 burners, at a cornice 80ft. from the floor; the third tier, 425 
burners, 165ft. from the floor surrounding the balustrade, and near 
the margin of the picture on the ceiling. One tier at the spring of 
the dome has not yet been put up, and may not be found neces- 
sary; nor has the column of sixty burners, in a vertical series of 
circular clusters, yet been lighted on the tholus, 264ft. above the 


oor. 

The work of laying the pipe and adjusting the burners has been 
a fatiguing and perilous labour, and causes a shudder as we louk at 
the ledges respectively 22in. and 16in. wide, and 45ft. and 80ft. 
from the floor of the rotunda, upon which the electrician and his 
workmen operated, for weeks consecutively, without scaffold, rope, 
or ladder. 

The first and second series of burners are entirely inaccessible; 
all are invisible from any part of the floor, and every possible 
manipulation is executed at the dial-plate on the floor by the 


| exertion of a few ounces pressure on the appropriate key, the gas 


stop-cock to each tier being operated by an electro-magnetic engine 
in its vicinity, which receives its impulse from the battery, the 
central heart of the concern, communicating light, heat, and force 
under the guidance of the brain which directs the current at will 
through the five miles of wire. This heart of the apparatus, 
whose impulses are thus sublimely directed, is housed in and fully 
occupies an elliptical room 45ft. by 36ft., and consists of 200 jars, 
arranged on tables in concentric series, each jar being 13in. in 
diameter, 14in. deep, and so arranged as to be thrown on or off, in 
sections of twenty, by the key on the before-named dial-plate in a 
passage remote from the battery. . A vernier on the dial-plate, in 
connection with a pointer on the central key, indicates the extent 
of the battery, which is brought into operation by the revolution 
of the key. Openings in the dial. expose dark and light segments 
of the wheels on the gas keys, so as to indicate the shut or open 
positions of the gas stop-cock at the tiers 45ft., 80ft., 165ft., and 
the cluster 264ft. above. Owing to the height, a gas regulator is 
provided at the stop-cock of each tier, which equalises the flow. 
No. 10 copper wires are used throughout, and, after being wrapped 
with linen, are inclosed in india-rubber tubing, and incased or 
otherwise secretly laid, passages in the walls being drilled therefor 
through a thickness of from 3ft. to 20ft. The return circuit is 
made through the gas pipes, saving a duplication of the 9,000 yards 
of wire. The burners used have an indestructible lava tip, which 
acts as an insulator, and each is provided with an insulated coil of 
platinum wire, which sets on one side of the orifices, so as not to 
interfere with the free exit of the gas, while exposing one side of 
the jet to the action of the red-hot metal when the electric con- 
nection is made. 

The experiments have covered a period of nearly ten years, and 
six patents cover the main features of the invention. The ex- 
periments on so grand a scale as the Capitol dome, with 1,100 
burners, at such distance and elevation, settles the question of 
success, and the invention will come into general use for lighting 
theatres, concert and public halls, and eventually, by large 
central batteries, will ramify over city districts, to afford to resi- 
dents, merchants, and manufacturers a connection for the purpose 
of instantaneous illumination to any extent desired. 

A committee appointed by the Secretary of the Interior were 
present on the next evening when the dome was again lighted, and 
the Secretary, Commissioner of Patents, Engineer of the Interior, 
the former and present architects of the Capitol, and the secretary 
of the Smithsonian Institute, expressed themselves much pleased 
with the entire success. 

Mr. Gardiner deserves a great deal of credit for the breadth of 
conception and skill in execution, and has encountered tie usual 
fate of inventors who propose bold and original designs—the joint 
praise of some, and the sturdy unbelief of others; but is rewarded, 
as are a host of his sympathising friends, by success equal to his 
merit. The House of Representatives and the Senate may be thus 
lighted, and avoid the present system of lighting by gas fuse, which 
allows a great escape of gas, and is exceedingly disagreeable to all 
the members except those from the oil region, who snuif it up as 
Jove did the perfume from the nectar cup. 

The picture on the ceiling of the dome, covering a space of 6,000 
square feet, and painted by Constantine Brumidi, who has been 
ten months engaged upon the work, is exhibited to great advantage 
by the illumination. The visitors who entered the rotunda in 
darkness, and waited for the artificial light to dawn for the first 
time upon the splendid interior, which is so imperfectly revealed 
by the circle of windows below the spring of the dome, were amply 
rewarded for their journey on a stormy evening, the space above 
them showing like an immense vault through whose open mouth 
the heavens were visible, peopled with the fraternising demi-go 
of ancient and modern times. —-Scientific American. vid 
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RAILWAY MATTERS. 


Tue London and North-Western Company have just laid down 
fifty-two miles of steel rails. 


WE are assured that the contract for the Ouse Valley line was 


let to Messrs. Pickering on Tuesday last, and that the line will 
shortly be commenced. 

A BILL has been introduced in the Pennsylvania House of 
Representatives requiring 7,000 dols. to be paid by any railroad 
pore dre the widow or minor child of any person killed in a 

i while riding within a car. 

THE committee of managers of railwa: 


appointed to inquire 
into the best means of communication and 


tween passengers 
= in railway trains have resolved that all experiments are to 

concluded by the end of this year, when they will issue their 
report. 

Mr. H. B. SHerman has obtained leave to bring in a bill to 

pel the directors of railway companies to provide efficient 

means of communication between the ngers in, and guards of 
railway trains. It is probable that the bill will be read a second 
time, and the details settled in a select committee. 


THE Great Northern Company have resolved upon doubling the 
Copenhagen Tunnel. The and mineral traffic has increased 
so enormously that it is not any longer considered safe for pas- 
senger trains to come through, where there are only two lines of 
rails. This company is now gradually replacing the 72 1b. rail with 
a heavier one of 82 Ib. to the yard. 

Ir is stated that the French Government, after a long investi- 
gation, have adopted a system of communication by means of 
electricity between railway passengers and guards, which is at once 
economical and effective, and the Minister of Public Works has, 
by a circular letter, ordered its adoption on all the French rail- 
ways within a year from this time. 


Messrs. ForBes, EBORALL, and FENTON, managers of the Chatham 
and Dover, South Eastern, and Metropolitan Railways, respec- 
tively, have reported to the directors of the Great Eastern Railway 
that an adequate expenditure upon metropolitan extensions and 
improvements in connection with that company would probably 
resuit in an increase of about £200,000 in revenue. 

THE Lynn and Sutton Bridge line was to be opened for traffic 
yesterday. Captain Tyler has been over the line for the purpose 
of testing certain bridges over the Ouse and the Nene. Seven 
large engines were employed for this purpose. The new line, 
which is about ten miles in length, will greatly facilitate commu- 
nication between West Norfolk and Lincolnshire. It has been 
constructed for about £130,000. 

in the early of last half-year considerable progress was 
made with the sort in the setelioutboed of Cambridge Town of 
the Sunningdale and Cambridge Town Railway. They have since 
been delayed by the contractor. The directors have, however, 
effec arrangements with other contractors for proceeding with 
the works, but the sealing of the new contract is at present 
delayed in consequence of legal’proceedings. 


AN accident attended with loss of life took place on Sunday at 
Antwerp, on the line of railway to Rotterdam. Just as the train 
was starting the boiler of the locomotive exploded with a tremen- 
dous report, and the stoker, who was alone on the footplate of the 
engine, was blown through the glass roof of the station to a 
distance of more than thirty yards. His body when taken up was 
nothing but a shapeless mass. None of the passengers nor any of 
the carriages sustained any injury. 

THE stations and the whole of the works to be executed by the 
Crystal Palace and South London myer have been completed. 
Arrangements have been made by which the traffic from the 
South-Eastern, the Great Northern, the Metropolitan, and pro- 
bably the South-Western Railway, will also be brought over the 
line. Those arrangements, however, cannot be carried out until 
the junction with the South-Eastern Railway is completed, and 
also the line between Peckham and Walworth. 

On Thursday night in last week the express train from London 
to the north came into collision with a disabled pilot engine, which 
was at a stand on the rails near Euxton station, near Wigan. 
The express train run into the pilot engine at full speed. Amongst 
the passengers injured were Mr. Turner, coal agent, Preston; Mr. 
Lewis, late manager of the North of England Railway Carriage 
and Iron Company’s Works; Mr. Barne, shipbuilder, Gloucester; 
and two gentlemen from Glasgow. 

THE works on the Kemp Town Railway (Brighton Company) are 
now being actively proceeded with. Some time since the contract 
was let to Mr. W. Pickering, who has just completed the South 
Croydon line of the same company, and who will, therefore, be 
able to put upon the construction of this line a well organised and 
experienced staff; and aided, prompted, and assisted by the able 
resident engineer of the company, Mr. Banister, the new branch 
railway will no doubt progress satisfactorily. 

THE new terminus of the Northern Railway Company at Vienna 
is a spacious and imposing building, covering an area of 100,000 
square feet. The chief platform for passengers is 444ft. long and 
102ft. wide, flanked at each corner by square towers. It was com- 
menced in 1859, from the designs of the company’s engineer-in- 
chief, Herr Ehrenhaus, and has been lately opened, the works 
having been executed by F. Hoffmann. Great ingenuity is dis- 
played in the construction of the iron arching of the roof over the 
great platform. 


A PorTION of the traffic of the South-Western Railway is worked 
by the block system, carried on by telegraph, and the effect is 
that no train can pass any one station until the previous train has 
passed the station ahead. The Government inspectors admit that 
it is more safe than the ordinary system, but it is not infallible ; 
on the contrary, there are cases in which it has occasioned acci- 
dent, as in that of the Blackheath tunnel. In that instance, how- 
ever, it was not the telegraph that failed, but the man who had 
charge of it. 

THE chairman of the North-Eastern says that his company has 
never applied for a new line or an amalgamation which they have 
not succeeded in obtaining, and no attempt to invade their district 
has ever succeeded. In the first place, they had undeniably got a 
good fighting staff; the second cause of their success was that they 
had never employed their fighting powers in a bad cause, but 
strictly in self-defence; and the third cause was that the directors 
had always framed their policy on the assumption that they should 
hold possession of their district so long only as the majority of 
thinking men in that district believed that they were well served. 

Messrs. Brassey and Co., the contractors for the Delhi Rail- 
way, expect, should the girders and cylinders for the Ganges 
Canal Bridge arrive at their destination, that the section between 
Ghazeeabad and Meerut will be ready for traffic by the end of the 
present year; the section from Meerut to Muzuffernuggur by the 
Ist of May, 1867; a further portion to Saharunpore by the Ist 
May, 1868; thence to Umballa by the Ist May, 1469, and on the 
same date to Loodiana. Starting from the terminus at Umritsur 
to the river Beas, the line would be fit for the passage of trains by 
~~ wpa 1866, and from the Beas to Loodiana by the Ist January, 
1870. 





A RussIAn engineer named Von Dervis has published a history 
of the creation of railways in Russia. It appears that the average 
cost of the lines constructed has been 5015 roubles per verste. 
Surveys are being made of a line which, uniting Tchernovitz (in 
Galicia) to the Black Sea, would traverse Bessarabia and follow 
the course of the Dniester as far as Odessa. The works of a line 
from Réazan to Rozlof are being pursued with activity, and it is 
expected that it will be found practicable to commence the traffic 
in the course of next autumn. It is also announced that the 
Government has conceded to some English subjects the privilege 
of contin line frony Vitebsk to Orel, 





ng the line fron 








NOTES AND MEMORANDA. 

Fam is a conductor of electricity. 

GorrrE and cretinism usually occur in those localities where 
iodine is most wanting. 

THE first furnace in South for the reduction of iron ore 
by pit coal was set up at Dow 

THE produce of sugar in the Bengal Presidency in 1864 was 
enly 0 thisd of whet ft bed Mien Gitdteen yours enstion: 

Ir has been stated that the beds of ‘rock, salt were the result of 
volcanic agency, rather than deposits from ‘the ocean, 

THE aurora borealis and es predominate strikingly in 
the years when the spots on the sun are numerous. 

In 1864, 9,736,657 ewt. of sugar were retained for home con- 
sumption, which was an average allowance to each Of us of 42 Ib. 

Ir is stated that waves seem to increase in height most nearly in 
bd ratio of the square root of their distance from the windward 
shore. ; 

THE incompressibility of water has been demonstrated by forcing 
bw hom through the pores of iron three-quarters of an in¢h in 

ickness. Bis, 

Ir hasbeen stated by Professor Faraday that the total quantity 
of oxygen daily required for the whole world fis 8,000,000,000 Ib. 
or 7,142,857 tons. 

THE total quantity of dew believed to fall in oP is supposed 
to amount to five inches annually ; the average fall of rain is about 
twenty-five inches. 

In France four hundred millions of eggs are annually consumed, 
which is an average of one hundred to every man, woman, and 
child in the empire. 

THE oil of lowest specific gravity known is that obtained from 
the liver of the sun fish. Great numbers of these fish are taken on 
the coast of Galway. 

In Cuba there are about 2,500 sugar plantations, varying in size 
from 50 to 1,500 acres ; the proportion of labour is reckoned at one 
negro to every two acres. 

Dr. THomson succeeded in sub-dividing sulphide of lead, so 
that an atom containing the 1-2,015,000,000,000 of sulphur was 
visible to the assisted eye. 

In Paris there are between two and three hundred skilled 
artisans employed in the manufacture of artificial human eyes, of 
which about four hundred are sold weekly. 

Ay American telegraphist is led to the conclusion that on some 
occasions the ‘‘ auroral energy” is equal to more than thirty-two 
million-horse power for each cubic mile of space. 

ScCHONBEIN stated that ozone diluted with 500,000 times it’ 
volume of atmospheric air might still be recognised by its smell- 
Pure ozone must consequently 1 a very intense ote. 

_ Or the 10,680,188 cwt. of unrefined sugar imported into England 
in 1864, Cuba furnished 2,887,795 cwt.; Brazil, 1,189,496 cwt., and 
Mauritius and British Guiana upwards of 1,000,000 cwt. each. 

A LENS, evidently intended for optical purposes and not as an 
ornament, was found at Nineveh. If was plano-convex in shape 
and about 13in. diameter. It was made from a crystal of quartz. 

Ir a person were able to count at the rate of 200 in a minute, 
and to work without intermission twelve hours in the day, he 
} nasa take to count a billion 6,944,444 days or 19,025 years, 319 

ays. 

THE great Polgooth mine in Cornwall has been worked for tin, 
with but short intermissions, since the time of the Phoenicians. 
The mine has not been sunk one single fathom during the last 
sixty years. 

It would appear from numerous observations that soldiers in 
battle are hit according to the colour of their dress in the follow- 
ing proportion :—Red, 12; rifle-green, 7; brown, 6; Austrian 
bluish-grey, 5. 

PrRoFESSOR AGASSIZ’s explorations on the main stream of the 
Amazon alone has resulted in the discovery of no less than eleven 
hundred and sixty-three species of fish, which is a greater number 
than exist in the Mediterranean. 

M. Herapatu found that certain hieroglyphics traced on a linen 
bandage taken from a mummy were written by a solution of silver 
resembling marking ink. The silver was believed, on good authority, 
to have been dissolved in nitric acid. 

Ir has been ascertained that wax under a pressure of 13,000 Ib. 
on the square inch requires thirty degrees additional heat to melt 
it; about one-fifth of the whole temperature at which it melts 
under the pressure of the atmosphere. 

Fuse. oil, an offensive product derived from the distillation of 
spirits, when distilled with sulphuric acid and acetate of potash, 
gives the oil of oe ; oil of apples is made from fusel oil by dis- 
tillation with sulphuric acid and bichromate of potash. 

THE presence of iodine in the soil prevents the attacks of the 
vine disease. In certain parts of Spain decomposed seaweeds are 
used as manure. In those parts in which the amount of iodine in 
the soil may average 1-600,000, the vines are entirely free. 

Tue difference between old and new bread is not owing, as is 
supposed, to the loss of water, but to some change in its molecular 
structure. It is stated that bread may be restored to its fresh 
state by heating it at a temperature of from 122 deg. to 140 deg. 
Fah. 

Ir has been suggested as a means of indicating the approach of 
an earthquake that a magnet should be provided, to which is sus- 
pended by attraction a little fragment of iron. Shortly before the 
occurrence of an reg sya the magnet temporarily loses its power, 
and hence the iron falls. 

Mr. GLAISHER supposes three feet to be about the mean annual 
evaporation all over the world, On this assumption the quantity 
of actual moisture raised in the shape of vapour from the surface 
of the sea alone amounts to no less than 60,000 cubic miles 
annually, or nearly 164 miles per day. 

THE artificial oil of bitter almonds used in confectionery, &c., is 
prepared by the action of nitric acid on the fetid oils of gas tar. 
‘The essential ingredients of eau de millefleurs is derived from the 
drainage of cow-houses. The oil of pine-apples is obtained from a 
product of the action of putrid cheese on sugar. 

In order to count a quadrillion (represented by twenty-four 
cyphers) at the rate of 200 in the minute, would require all the 
inhabitants of the globe, supposing them to be a thousand millions, 
to count incessantly for 19,025,875 years, or for more than three 
thousand times the period during which the human race is sup- 
posed to have existed. 

In a mile of the Atlantic cable now being made there are, besides 
the Manilla which holds the composition, seven miles of copper 
wire, four miles of gutta-percha, ten miles of galvanised wire, and 
fifty miles of Manilla spun yarn. That is to say, again excluding 
the loose Manilla which laps the gutta-percha, in every mile of 
cable there are seventy-one miles of material. 

In perceiving the tint of the scarlet geranium, our eyes are 
affected by undulations recurring from four hundred and eighty 
two million times in a second; before we can appreciate the tint 
of the yellow blossom of the gorse or laburnum, five hundred and 
forty-two million of millions of vibrations must have taken place. 
The colour of the violet requires seven hundred and seven million 
of millions of vibrations. 

A TURBINE in one of the Lowell cotton factories, worked by a 
race from the Merrimac river, was observed to be irregular in its 
action. It was.found that the ‘‘steady pin” at the lower end of 
the shaft made of steel two and a- inches in diameter, and 
working in a box of case-hardened iron, was actually fused, though 
it had been constantly plunged in the race through which 75 cubic 
feet of water passed per second—4,500ft, per minute, 








MISCELLANEA. 
LARGE of petroleum have been made in Canada, near 
the village of , Oxford 2 
THE municipality of have now in use one hundred street- 
sweepi i drawn by one ‘horse each, an example which 
most of our municipal authorities might follow with advantage. 
INLAND packets of books and patterns are now charged a single rate 


of for e iit ct 4 os., instead of betty charged two 
epee nkarta Tor any traction of half a pound after the first 
half-pound, 

ORDERS have a] given to complete the Minotaur for commis- 


sion i any future trials of the competitive gun 
carriages, provision for which has been otherwise arranged, in the 
Bellerophon it is understood. 


THE annual value of the insite centetpes be mated ot 
£13,000,000, and probably amounts to £15,000,000. The 
direct taxation of the metropolis is upwards of £2,000,000, and the 
total taxation about £2,500,000. 

Tue authorities in Nottingham have resolved to construct a 
subway for the reception of gas and water-pipes in a street now 
forming in the centre of the town. This is the third work of the 
kind now existing in Nottingham. 

AN art workmen’s exhibition at the Royal Institution in Man- 
chester has been opened. The exhibition contains about 400 con- 
tributions, the work of 200 workmen. The contributions are from 
within a radius of 25 miles of Manchester. 

THE. price of real estate in New York city in 1866 is double 
what it was in 1865, and rents are advancing at a fabulous rate. 
Instances are given of rents that were at the rate of 15,000 dollars 
per annum being raised to 50,000 dollars and 60,000 dollars. 

THE iron ‘manufacturers of Pittsburg have been compelled, as 
stated by them, to reduce the w: of journeymen on account of 
the great decrease of business. y of the workmen have refused 
to Law] on the lower wages, and some of the mills have temporarily 
stop , 

THe M ies Imperiales of France have just been condemned 
by the Tribunal of Commerce of Marseilles to pay the large sum 
of 500,000f. (£20,000) to. the owner of a quantity of silk which was 
damaged by the bursting of the tube of a boiler in the steamer 
Peleuse. 

Messrs. Bunnert and Co,, Limited, the manufacturers of thc 
well-known revolving shutters, notwithstanding a disastrous fire 
which in March last almost destroyed the works at Deptford, have 
paid a dividend of ten per cent, for the past year, carrying over « 
surplus to next account. 

A TELEGRAM from Galle conveys the gratifying intelligence that 
the protracted drought which had prevailed so long on the con- 
tinent of Australia has, at last terminated. The immense mineral 
wealth of the —— of South Australia will now, no doubt, be 
vigorously developed. 

THE Porte has, it is said, again decided on working the Heraclea 
coal mines in a manner adapted to their worth. Last year it was 
announced by the official paper that the Sultan had given half a 
million of francs out of his privy purse for the purchase of ma- 
chinery for these mines. 

Messrs. Easton, Amos and Sons, the well-known engineers, 
have proposed, upon certain conditions, to take over the South 
Essex Water Works, and to guarantee a dividend of three per cent. 
on the capital for three years. A special meeting of the Company 
will be convened to consider the proposition. 

A LARGE meeting of working coachmakers has been held to 
promote the Saturday half-holiday movement. It was stated that 
of the 270 masters who had been applied to in the matter 249 had 
sent back no reply, thirteen were willing to give the half-holiday, 
three conditionally so, and five disapproved of it. 

LiveRPooL has 52,000 houses in which the quantity of air for 
each inmate is calculated to be one-third of that which the law 
demands as a minimum for felons in gaol. London can furnish 
fouler statistics even than these, for it has 648,000 labouring 
inhabitants, and out of these more than 600,000 are vilely lodged. 

A MAN who has been cultivating tea in Georgia as an experiment 
since 1860 writes that his plants grow finely, that his tea is of 
good quality, and that the plants will do quite as well in Georgia 
as in their native country. The plants acquire no culture after 
the third year. The yield to the acre is from three to four 
hundred pounds, 

REMARKABLE results have been obtained by M. Schloesing in the 
production of exceedingly high temperatures by the combustion of 
gas with air, By regulating the quantity of hydrogen and air 
brought together at the time of tion a derable range of 
temperature can be obtained, the highest named in a communica- 
tion: recently made to the Académie des Sci of Paris, by 
Sainte-Claire Deville, being 2736 deg. Cent. 

The existing population of London may be estimated at three 
millions, and we may expect to have four millions and a-half of 
living beings to provide for within the next twenty years. At the 
present time the water supply is derived from eight companies, 
whose mains afford about 100 million gallons of water per diem, 
or about thirty gallons a head. This, it must be remembered, 
includes the entire supply for our drinking, washing, and manu- 
a purposes, the latter of which subtracts a very largo 
share. 

ENGRAVING upon glass has hitherto been, not unfrequently, 
effected by the use of fluoric acid, which often produced dangerous 
wounds, when by accident it came in contact with the skin of the 
workmen. M. Henri Sainte-Claire Deville has recently exhibited 
to the Academy of 8 of Paris some very fine examples of 
glass engraving executed by means of a solution of the fluoride of 
calcium in hydrochloric acid, with which there is,no such danger. 
The results obtained by this method are said to be exceedingly 
satisfactory. 

M. Bastnet, of the Institute, states that the coming summer 
will be marked by extreme drought. All the springs, he states, 
will be dried up, ‘‘for when there is no snow there are no 
fountains.” It is the snow alone which moistens the eartli 
interiorly. Rain water does not penetrate sufficiently. If this be 
true how does M. Babinet account for the water-springs in 
countries where snow never falls ? 

A Faris blacksmith has invented a new system of shoeing 
horses. Instead of the shoe being placed on the hoof and burniny 
its own resting-place, the outside of the hoof is cut away rounc 
the foot to about the depth of half an inch; this leaves a ledge 
into which the shoe fits, and is then flush with the frog, which 
just touches the ground, and the whole foot rests on the ground 
instead of being raised as of old by the shoe. The advantages 
claimed are that the foot is little pared, that instead of a great 
heavy shoe the animal is shod in what are little more than racing 
plates, that the horse never slips, that the ‘shoe allows the foot to 
ares naturally, and that it lasts as long and is as cheap as the 
old plan. 

THE Italian Minister of Public Works has presented bills to the 
Chamber of Deputies for the completion of the roads in Sicily, of 
the St. Gothard Railway, and’of the branch railroads in course of 
construction in different parts of the kingdom. He has also 
introduced a bill for modifying the Sardinian Convention. 
He was of opinion that the piercing of Mont Cenis would }» 
finished by the year 1871, and that the construction of the line 
across Mount St. Gothard would occupy ten years. The Goveren- 
ment will contribute subsidies to these enterprises. Twenty-eight 
millions will be furnished by France towards the cost of the 
Mount Cenis Railway, ten millions will be supplied by the railway 
— of Upper Italy, and the remaining expenses will be 
defrayed by foreign states and the different Italian communes and 
provinces, 
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THE LOSS OF THE LONDON. 


A LENeTRY and + pe ly unsatisfactory official report 
on the loss of the London been publi After de- 
ae the events of the voyage to the unshi 
ping of the engine-room hatch on the 10th January, 
report goes on:— 

“From some cause not ectly ascertained, the engine-room 
skylight which was ba’ down was carried away, and in a very 
few minutes the engine-room was filled with water up to the fire- 
bars and put out the fires. We have no conclusive evidence of 
the fact, Put it is quite possible that the flying jibboom might 
have floated by the water on deck, and have contributed to un- 
ship the skylight. Attempts were made to recover and replace it, 
but without success, and the hatchway was filled up with beds, 
mattresses, and — on the top of the engine for the pur- 

t the sea. the 


f keeping night, as the water was con- 
Pmall ys ty ground, and engine pumps could not be 
pose ef in ae fires went out, the passengers were 
assisting the crew in baling out the water from the after part of 


the ship, and working the deck pumps, whjch had been rigged as 
soon os pesthile aftent the extinction Of ths free, At five a.m. of 
the 11th the stern ports were driven in, and’ water came down in 
large quantities through them into the lower saloon. At this 
period Captain Martin seems to have given up all hope of 
saving the ship, and told the ladies that nothing short of a 
miracle could save them. A few minutes before the shi; 
sunk the port cutter was lowered, and three passengers an 
sixteen of the crew, including Mr. Edwards, in all nineteen 

rsons, got into her, and cleared the ship just as she was going 
own. 233 persons, passengers and crew, were lost with her. The 
nineteen survivors were picked up next day by an Italian barque, 


and carried to Falmouth. As the carrying away of the skylight, -. 


and ibly, in also, the breaking in of the stern ports, may 
be po ser mes) ute proximate cause of the loss of the ship, the 
construction of these parts has been carefully inquired into, and a 
particular description of the skylight and stern ~ appears in the 
evidence of Mr. Wawn, and a sketch of each accompanies this 
report. The witnesses who have been examined as to the construc- 
tion of theskylight are of opinion that, with proper fastenings and 
tarpaulings battened down, it was secure from any ordinary violence 
of the sea. The witness, Mr. Baskcomb, speaking of the stern 
rts of the London, says they were such as are o ly 

Put recommends that they should be fitted in rabbets on the out- 
side, like half ports, and the witness, Mr. Wawn, approves of that 
suggestion. is is a summary of the evidence in this case upon 
which we were required to report our opinion as to the cause of 
the loss of the London. As to the immediate cause of loss, there 
can be little doubt that it was entirely owing to the sea getting into 
the engine room and extinguishing the fires. Had that not happened, 
we have no doubt that the centrifugal pump, throwing 4,000 gals. a 
minute, would have cleared the ship of any quantity of water that 
might from any ordinary cause have found its way into her. It is 
not at all clear whether all the sea that put out the fires came in 
through the hatchway, when the skylight was carried away, or 
whether the rame violent ac «n of the sea which carried away the 
skylight might not have caused some other unobserved injury to 
the ship. Indecd it is harJly probable that so large a body of 
water could have come in so suddenly through the hatchway as to 
fill the engine-room, 5ft. deep with water in the short space of 
time (three minutes) mentioned by the second engineer. Though 
the hatchway is a large opening, 12ft. Gin. by 9ft. 6in., a great 
portion of that space is ——— by the head of the engine, which 
stands immediately under the ao and greatly diminishes 
the space through which the water could come down. Assuming 
that the sea which put out the fires all came in through 
the hatchway, the next question will be, how the skylight 
was carried away, whether by any imperfection in its construc- 
tion or carelessness in not keeping it properly fastened down. 

As to its construction we have satisfactory evidence that 
if covered with a tarpaulin perfectly battened down (as was 
proved to be the case), and the fastenings properly secured, it was 
a sufficient protection from the sea, unless from any extraordinary 
accident happening. We have no positive certainty whether the 
fastenings inside were properly secured; the second engineer says 
they were. Where a ship is overpowered by the force of the wind 
and sea it is always the weakest point that gives way. There is 

no evidence enabling us to say whether the fasteni of the 
engine-room skylight were her weak point. In the absence of 
proof on these main points it is needless to go into a particular 
consideration of the stowage of coals on the deck, and the going 
to sea with all the top gear aloft, as being remote causes of the 
loss. In both these particulars the London followed the usual 
yractice of other vessels engaged in the same line of trade. 

We think the practice a bad one, and hope that this inquiry 
may have the effect of inducing caution for the future. ere 
were several points in the evidence as regards the occurrences 
at sea—such as the carrying away the masts and booms, the delay 
in clearing away the wreck, the loss of the boats, and other 
matters relating to the management of the ship—which might 
have been more satisfactorily explained had the master or any of 
the officers of the ship survived to explain them. In the absence 
of such explanation it is but seanouatle to give the master credit 
for the character he always possessed of being an able and careful 
seaman, who would not be guilty of any great default of manage- 
ment. In the course of the inquiry some suggestions have been 
offered regarding the covering of engine rooms, to protect them 
more effectually from the sea, and at the same time not to interfere 
with the free circulation of air. A particular arrangement for 
this purpose is given in the evidence of Mr. Barber, of which a 
drawing is sent with this report. This is a subject of importance, 
no doubt, in shipbuilding, but not specially belonging to this 
case. All the hatchways of a ship ought oo te made as 
strong as her deck, and, when occasion requires it, secure 
from the intrusion of the sea, This may be done in a variety 
of different ways, more or less simple-—the simpler the 
better. If the combings are sufficiently strong, and raised a 
sufficient height from the deck, a strong grating of wood or iron, 
not too close in the bars to impede circulation, with a tarpauling 
ready at hand to be battened over it in bad weather, will answer 
every practical purpose in case of the skylight being washed away. 
Before concluding this report, some notice should be taken of the 
evidence of the witness, Mr. Thomas Wilson, of Liverpool. He 
considers the present system of shipbuilding, as to the proportions 
of length, breadth, and depth, 2 most objectionable one, and that, 
unless great judgment is used in loading such ships, they will be 
very dangerous at sea. Mr. Wilson has retired from business for 
some years, and no doubt the change must be very —— 
to him betwixt the proportions of ships built in his time an 

the present, when the length in proportion to width is as 
eight, and even ten to one. This is, no doubt, a most im- 
portant subject, and may engage the attention of practical 
shipbuilders, The rule of calculating the deep-load line by the 
scale of displacement may be a safe one as regards the ship’s 
ability to carry her cargo in safety, but not as to her ability to 
carry her load lightly, so as to make her an easy ship for the con- 
veyance of passengers. In calculating the deep-load line, the 
question of buoyancy is a most material element as regards the 
behaviour of the ship in bad weather; and, in fact, were the deep- 
load line permanently marked on all vessels, we might not have to 
deplore the annual loss of life that occurs from presumed over- 
loading. This is a subject which seems deserving of consideration. 

I have the honour to be, my lords, 
Your lordships’ very obedient servant, 
JAMES TRAILL. 


Hy. Harris. 
R. B. Baker. 


To the Lords of the Committee of Privy Council for Trade, &c. 


‘We concur in this report, 


BOWDEN’S IMPROVEMENTS IN SMITHS’ BELLOWS. 
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AmonG the patents lately obtained we observe one for that which 
has long been a desideratum among engineers, contractors, smiths, 
and all who require forge bellows and portable forges. In no ma- 
chine or tool used in these important branches of industry has 
there been less improvement than in these articles, which, as used 
at the present day, are constructed of the same material and in 
nearly the same form as when first adopted at some remote period. 
All who use the now old-fashioned bellows have felt the disadvan- 
tage of the leather being entirely exposed to the smoke and heat 
of the fire, causing it to rot and creating fissures in it, and hence 
entailing heavy expenses for repairs, besides rendering it liable to 
accident from carelessness or otherwise, while the weak blast 
obtained from even the largest sized pear-shaped bellows, has neces- 
sitated the adoption of the fan wherever practicable. 

A bellows patented by Mr. Bowden, of Mitcham, apparently 
overcomes many of these objections; we shall content ourselves 
with describing it, leaving our readers to judge for themselves. 
The following description is principally extracted from the patent 
specifications. 

The objects of this invention are to gain a considerable saving of 
leather—amounting in some cases to one-half—and to enable double 
or single action bellows to be applied more conveniently than 
heretofore to portable forges, and also to obviate the objection of 
raising the leather edgewise as in the old bellows; it consists of a 
box or case, divided horizontally into chambers or compartments, 
in the lower one of which is fitted a piston or diaphragm, to which 
is nailed strips of leather, the outer ends of which are fastened to 
the sides of the box or case, a sufficient allowance being made for 
the rise and fall of the ge Motion is given to this 
diaphragm by a horizontal shaft or bar of iron having one or more 
cranks passing lengthwise in suitable bearings through the box. 
Levers or rockstaffs can be placed at each end of this shaft. Two, 
four, or any number of valves are fitted in the lower chamber for 
the ingress of air, which, when the bellows are in operation, passes 
through other valves fitted in the partition into the upper chamber, 
which, as far as the leather is concerned, is of similar construction 
to the lower one, but instead of being worked by a piston is made 
to collapse by a heavy weight placed on the top. These bellows 
can be made single or double actioned, and may be constructed of 
wood or iron. 

Fig. 1 shows a plan, Fig. 2 a front elevation, Fig. 3 a longi- 
tudinal section, Fig. 4 an end view, and Fig. 5 a transverse 
section, of a blacksmith’s portable forge fit up with these 
bellows. The box or case a, a, is divided horizontally into two 
chambers or compartments 6, b, and c, c, by the plate or parti- 
tion a', the lower oa 6 contains the diaphragm 6', 
which is by preference formed by connecting the central board or 

late 5*, by means of leather or other flexible material, to the 
inner sides of the chamber }, the outer edges of the leather being 
nailed to the edges of the board or plate 6*, and also to the inner 
sides of the chamber }, b, as shown. 

In the upper chamber c is the diaphragm 5', the central board 
or plate c* had connected, by means of leather, with the sides of 
the chamber c, the leather being fastened by nails or otherwise. 
When the ee are at rest, as shown in the engraving, the 
dia em ', cl, sink by their own gravity nearly to the bottom 

f the chambers 6, c, the diaphragm c' being weighted in order to 
cause it to descend and thus expel the air with sufficient force 
from the upper chamber c, through the blow pipe d, and nozzle d', 
which directs it on to the hearth of the forge. e is a rocking 
shaft or axis’ moving in suitable i at each end of the 
box a, a, the shaft ¢ being connected to the diap b! by the 
cranked lever arms e', e', as shown. When motion is communi- 
cated to the shaft or axis e by means of the levers or rock- 
staffs c?, ¢?, fixed on or connected with its outer ends, the 
diaphragm 6' will be caused to move up and down within the 
chamber 6. The rising or upward movement of the piston or 
diaphragm 6' causes air to be drawn into the lower chamber 6 
through the valves 5?, 6*, which close when the piston descends. 
As the diaphragm b' rises, it forces the air above it through the 
valvular opening a? in the plate or partition a' into the upper 
chamber c, thus causing the aw ll. c' to rise also. 

The air contained in the lower chamber b is then forced by the 
downward movement of the diaphragm 6' up the passage 6° 
(formed on the side of the box, as shown by Figs. 6 and 7), and 
through the valve 6‘ into the upper chamber, air being admitted 
to the upper side of the diaphragm b', through the valves b°, 65, 
which close when the diaphragm b' again ins to rise. By 
this means the upper chamber ¢ is rapidly charged with air 
which is disc! through the blow-pipe d and nozzle d' on 
to the hearth of the forge; the or plate c*, of the 
diaphragm c', being weighted to assist in discharging the air 
from the chamber c. Bellows thus arranged are double-acting, 





but they may be readily converted into single-action bellows 





AANA owAS res 


| 
| 
| 
A 








Ca 


we oS ~AASS 








UU 








> 
SS = aay 
AA AEA AAA AA MMA AP A 


«SAREE Wi SEL Keer 
TAPES. LD OTHELLO EH 


S Ce es . | 
werreerrrrrere ren rama rere || 


3 


by keeping the valves b?, U?, constantly open by moving the 
hinged arms a* inwards, as shown at Fig. 8, so as to prevent 
the valves from closing, by which means the air will only he forced 
from the upper’side of the diaphragm b' into the upper chamber c, 
in place of from both sides alternately when in double action, as 
first described. The passage b*, to conduct the air from the lower 
to the upper chamber, may, for convenience, be formed by means of 
an external pipe, connecting the two chambers 5, c, together, and 
the capacity of the upper chamber c may, if desired, be greater 
than that of the lower chamber b. The space between the upper 
edge of the box a and the under side of the hearth of the forge is 
closed in, as shown, with the exception of a narrow space below 
the hearth plate for the escape of the current of air caused by the 
rising of the cover c'. By thus closing in the space below the 
hearth the leather of the upper diaphragm is protected from being 
burnt or injured by sparks from the forge or other damage. A 
hinged cover may be placed over the + sega to the valves, made 
of perforated zinc, wire gauze, or other perforated material, to 
prevent rats, mice, or other vermin from entering the interior of 
the bellows. We understand that these bellows are already in 
extensive use in various parts of England, and that they have 
given so far much satisfaction. 








A Roiiune Mitt Blown Down.—A very destructive gale of 
wind, ranging from the 8.W. to the N.W., blew over the north- 
east coast of England on Friday. About two o’clock in the after- 
noon, when the gale was at its height, it blew down the entire 
shed of mills, covering an acre of ground, at the extensive rolling 
mills of Messrs. Fry, Ianson, and Co., at Darlington, doing damage 
to the amount of £3,000 killing a labourer named Ralph Graham, 
and injuring about ten others—one, it is feared, fatally. The 

uddling shed at the Stockton Malleable Ironworks was also 
_— down, and six men were badly crushed, but it is hoped none 
fatally. 


SrrEET RAILways.—We commend the following paragraphs, 
from an American contemporary, to the notice of those my can 
believe no evil of the tramway system :—‘‘ About ten o’clock 
yesterday morning a coliision occurred in Centre-street, near 
White, between a Fourth-avenue passenger car and a Harlem Rail- 
road freight car. It appears that a freight car belonging to the 
Harlem Railroad Company was standing on the down track wait- 
ing for an opportunity to pass into the New-Haven and Harlem 


' Depot, between White and Franklin streets. While thus blocking 


up the track, passenger car No. 56 of the Fourth-avenue line 
arrived, and was of course compelled to wait, and in the meantime 
another freight car, heavily loaded with stone, came rapidly 
around the curve at the junction of Centre-street and Broome. 
On reaching the corner of Grand-street the horses of this freight 
car became detached from the car, and the driver sprang off to 
follow his team. The car kept on its course down Centre-street— 
the slight down-grade accelerating its speed every moment. No 
one was on the car to man the brakes, and it is supposed that even 
if there had been he would have been of no use, as the brake was 
out of order. The bystanders saw the impending danger which 
threatened the inmates of the passenger car, and the alarm was at 
once given and quickly carried from mouth to mouth until it 
reached the conductor, who communicated it to his passengers, 
some eight or ten ladies and several gentlemen. They had, how- 
ever, already perceived the peril in which they stood, and the car 
was vaca’ ost before the alarm was given, but yet not a 
moment too soon. The last passenger had hardly reached the 
ground when the ponderous freight car struck the passenger car, 
driving in the guard to the rear platform, damaging the hood, and 
smashing the g in the end windows. The city car rebounded 
from the force of the blow, and was driven with great force 
against the front freight car, the entire front portion of the body 
of the passenger car being smashed into fragments. The driver of 
the passenger car had not had time to remove his team, and one of 
the Sone was shockingly mangled by the collision, and died in a 
short time afterward. e other was severely but not fatally 
injured.”—-‘‘Shortly after three o'clock yesterday afternoon a 
labourer named Thomas Kierney was run ever by car No. 7 of the 
Bleecker-street and Fulton Ferry line of cars in Elm-street near 
Pearl. One of the car wheels passed over Kierney’s body, injuring 
him severely, and fracturing one of his legs. _ Officer Glin, of the 
Sixth Precinct, conveyed Kierney to the New York Hospital, 
where he was examined by the house surgeon, who expresses the 
opinion that the injuries will result fatally. The driver of the car, 

enry Bolte, was arrested, and will be held to await the result of 
Kierney’s injuries, as he is considered to be at fault in not apply- 
ing the brakes. The injured man is fifty-two years of age, and 
resides at No. 68, James-street.” 
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(Concluded from p. 138.) 

The principle of the Kew photo-heliograph is simply that of 
the camera, as the picture of the sun is wished. e great 
difficulty is to shorten the time of exposure sufficiently, the sun 
being so very luminous. This is done by means of a slit attached 
to string, and the slit traverses the interior of the instrument, 
near the focus of the object-glass, in a very small fraction of a 
second, which is, however, sufficient to impress an image of the 
sun on a glass plate prepared with collodion. There are two 
cross wires at the focus of the instrument, each inclined about 
45 deg. to the north point of the sun; these wires being fixed, 
and their image given in every picture, enable the north point 
of that picture to be ascertained. Every day when the sun 
appears a picture is taken by this instrument by a lady (Miss 
Beckley), and these records are preserved in boxes. The posi- 
tion of each spot, as well as its magnitude, is measured by 
suitable apparatus. The following cut is a fac simile, about one- 
third real size, of one of these pictures, showing the spots on the 
sun on the 28th of May, 1863. 

The most important work ever performed by the Kew photo- 
heliograph was at Rivabellosa, near Miranda de Ebro, in Spain. 
Here, on the 18th of 
July, 1860, Mr. War- 
ren De la Rue,F.R.S., 
photographed by its 
aid the great eclipse 
of the sun in the line 
of its totality. As 
the daguerreotype 
pictures taken with 
the Konigsberg helio- 
meter of the total 
eclipse of 1851 gave 
the protuberances 
with great want of 
definition, Mr. De la 
Rue chose the collo- 
dion process in pre- 
ference, although the 
latter is liable to de- 
fects in the shape of 
streaks, spots, and 
other markings. As in a very small picture such markings, 
did they vexatiously chance to occur, 
might be confused with the real portions 
of the image, it was desirable to obtain 
a larger picture of the sun than a tele- 
scope would give, so the Kew photo- 
heliograph was chosen for the purpose. 
In this instrument, says Mr. De la Rue, 
“the primary focal image of the sun is 
enlarged from about nearly half an inch 
in diameter to nearly 4in., but on the 
other hand the light is thus attenuated 
nearly sixty-four times, besides being 
absorbed to some extent in passing . 
through the two Ienses composing the 
secondary magnifier, an ordinary Huyg- 
henian eye-piece.” A Government grant 
of £150 was then obtained towards the 
expenses of the photographic expedition, 
which in the end amounted to three 
times that sum, the balance being de- 
frayed by himself. At Rivabellosa forty 
photographs were taken during the eclipse, 














rances surrounding the sun on the occasion of a total ecli 
and one or two, including Mr. James Nasmyth, have said that 
the surface of the sun is composed of te luminous bodies, 
interlaced with each other, and resem willow leaves in 
shape ; this statement is, however, disputed. Lastly, Kirchoff 
and Bunsen, by means of the pe, ed the existence 
of sodium, iron, magnesium, and other well-known metals, in the 
atmosphere of the sun in the state of vapour. 

The first question which the photo-heliograph was asked to 
answer was—Is the umbra of a spot nearer the sun’s centre than 
its penumbra, that is to say, is it on a lower level? An observer 
in a line with a sun-spot and the'centre of the sun will see the 
umbra precisely in the centre of the penumbra; but if the phe- 
nomenon be viewed from an oblique direction it will not appear 
in the centre. If it be below the penumbra, it will appear to 
encroach upon that side of it which is directed towards the visual 
centre of the sun’s disc. If B’, D’, be the umbra of a spot, 
whatever be the elevation of 
the penumbra, an observer 
viewing the spot in the direc- 
tion A, C, will see the umbra 
and penumbra symmetricall 
disposed with regard to on 
other, but such will not be 
the case when it is not ob- 
served in the direction A, C, 
should there be any elevation 
or depression. e side of 
the penumbraencroached upon 
will show whether the differ- 
ence of level is an elevation or 
depression. On this principle 
eighty per cent. of the obser- 
vations were in favour of the decision that the umbra is nearer 
the sun’s centre than the penumbra. 

The sun has facule on its surface, or spots of greater brightness 
than the surrounding portions, and Messrs. De La Rue, Balfour 
Stewart, and Loewy concluded “that solar facule consist of solid 
or liquid bodies of a greater or less magnitude, either slowly 
sinking or suspended in equilibrio in a gaseous medium.” They 
lastly decided that a ie including both umbra and penumbra, 
is a phenomenon which takes places below the level of the sun’s 
atmosphere; more especially were they led to this belief, from 
observations they made as to the manner in which the spots 
break up, and the way in which clouds of the luminous matter 

























sometimes move across the spots, without producing permanent 
alteration. Such is the state of knowledge 
of the nature of the sun up to the present 
time. 

The authors of the paper remark that all 
variations of brightness on the disc of our 
luminary are probably caused by the pres- 
ence, to a greater or less extent, of a com- 
paratively cold, absorbing atmosphere. 

The observatory contains one of the 
largest spectroscopes in the world, one 
which is the property of Mr. J. P. Gassiot, 
the chairman of the Kew committee. It was 
| made by Mr. Browning, and contains nine 
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glass prisms for ordinary use, and a train of 
eleven bisulphuret of carbon tubes for occa- 
sional work. The lines of the solar spectrum 
are being accurately measured by means of 
this instrument. The region between D 
and E has already been finished, and that 
between E and F. The highest power of 
this instrument is probably several thou. 
sand lines between D and E, one single 
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two of them during the totality. These two were bad ones, 
being too intense to print readily, but fortunately good copies 
were obtained at Messrs. Negretti and Zambra’s shortly before 
the varnish of the second negative began to crack in all direc- 
tions, and on attempting to save it by re-varnishing it was 
spoiled. The whole of the negatives were afterwards deposited 
with the Astronomer-Royal. 

At a later period still, only a few months ago, Messrs. Warren 
De La Rue, Balfour Stewart, and Benjamin Loew > communi- 
cated to the Royal Society all the information they collected 
with the Kew photo-heliograph as to the physical aspect and 
constitution of the sun, and the present state of knowledge on 
this subject may be summarised in a few words. Galileo first 
discovered sun-spots. Professor A. Wilson, of Glasgow, in 1773, 
suggested from evidence he produced that spots are cavities in a 
luminous photosphere which surrounds the sun. Hofrath 
Schwabe, of Dessau, next announced that the number of sun- 
spots varies, and has a maximum about every ten years. Gene- 
ral Sabine then noticed that these maximum epochs correspond 
with those of maximum magnetic disturbance in our own globe. 
Carrington has recently shown that sun-spots have a proper 
motion of their own, and furnished accurate data regarding the 
sun's rotation. Dawes discovered that the umbra of a spot con- 
sists sometimes of two well-defined and separate parts, the exte- 





rior part being least luminous ; thus there are five degrees of 


region of the spectrum. An arrangement has just been com- 
pleted by Mr. Cooke, under the superintendence of Mr. F. Galton, 
for verifying sextants. This will soon be attached to the obser- 
vatory, and every facility will be given by the Kew committee to 
travellers and officers in her Majesty’s service to make them- 
selves acquainted with the use of geographical instruments. 

The above are all processes in constant operation at Kew, but 
experiments of much interest are also 
made at the observatory. There is 
an air thermometer there which re- 
gisters changes of temperature by the 
expansion and contraction of air, not 
of mercury. This instrument was 
constructed to fix, if possible, other 
thermometric points besides those of 
boiling water and melting ice. The 
general principle of the air thermo- 
meter is explained by the cut. Let 
C D bea syphon-shaped tube, with a 
bulb at one end, and open at the 
J other; let it also be filled with 

me to the level of the line 
. A B. e bulb C contains pure dry 
air, which expands or contracts with changes of temperature, 
thereby altering the level of the mercury at E and F; the 
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luminosity, namely, the facule, the ordinary photosphere, the | changes of barometric pressure on the outer column of mercury 


penumbra, the borders of the umbra, and the very dark central 
nucleus. Numerous observers have seen red flames or protube- | 


have to be allowed for in the readings. The air bulb, then, is in 
experiments, submitted to extremes of temperature, not the mer- 





. Although the principle is simple, the Kew air thermometer, 
with its appendages, is a compli contrivance, as shown 
in the next engraving. B is bulb, connected by the capil- 
lary tube ¢ with its larger tube T, which is filled with mercury 
up to the point A’. This column of mercury passes down into 
hollow vessels P and R, rising again in the tube T’, which is the 
other leg of the syphon and open to the atmosphere. By 
the screw S a large plunger is driven down into the yessel of 
mercury R, and a smaller screw 8’, with its graduated circumfe- 
rence, drives in a smaller plunger. As these pregs into the vessel 
of mercury the quicksilver rises in the tubes to a height which 
can be regulated with the greatest nicety. When the tube T-is 
first filled with mercury to the point A’, it has two short 
branches just above A’, leading into two bulbs, one of which con- 
tains anhydrous phosphoric acid to absorb the water in the air, 
and the other caustic potash to absorb the carbonic acid. The 
bulb B is then heated and cooled many times, and its air thus 
driven into the two bulbs, where it is purified, after which 
the branch tubes are sealed off by the flame of a spirit flame, and 
the main tube, with its bulb of pure air B left in its integrity. 
In the course of this purifying operation the bulb B is heated 
occasionally above 300 deg. Fah., to destroy any ozone which it 
may have contained. The mercury used in the syphon was first 
purified by heating with weak nitric acid, and then allowed to 
remain in contact with strong sulphuric acid ; it was next washed 
both in caustic potash and pure water, and finally mixed with 
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pounded sugar, and filtered through paper. To ascertain 
whether different samples of mercury so treated were of the 
same specific gravity, three imens were tested in a specific 
gravity bottle. This filled with mercury from the cistern of the 
old Kew standard weighed at 62 deg. Fah., 13975°8 grains ; with 
mercury from the new Kew standard, 13976°1; and with the 
mercury of the air thermometer, 13976°4 grains. The height of 
the mercury in the tube T is read when necessary by the 
cathetometer, and the variation of its level from a fixed point at 
h, noted. 

Among other curious experiments made with this thermo- 
meter, Mr. Balfour Stewart has determined the freezing point of 
mercury with considerable accuracy. Solid carbonic acid, made 
by Mr. Adams, was used to freeze the mercury, and in this way 
large lumps of the metal were obtained with ease. From these 
experiments it was found that the freezing point of mercury is 
constant, its value being—37°93 deg. Fah. The boiling-point appa- 
ratus used in connection with thermometer is shown in 
position, with the bulb, in the foregoing engraving. The steam, 
after passing round the bulb B, flows down the channel indicated 
by the arrow-heads, and escapes by an orifice at the bottom ; 
thus the bulb is alwa: cuenta’ by moving steam. An 
arrangement in which the bulb is surrounded by melting ice is 
also shown in the engraving. 

A room has recently been constructed at the observatory in 
connection with the pendulum observations about to be in 
the great trigonometrical survey of India, and for which Kew 
will serve as a base station. The object of the Indian observa- 
tions may be stated in a few words. The fact has recently 
disclosed that the direction of the plumb line in the northern 
ports of India is to some extent affected by the mass of 
the Himalayas, and it was therefore thought desirable by 
the Indian Government that the influence of these mountains 
upon the intensity of terrestrial gravity should be investigated, 
in addition to their influence on its direvtion. In consequence of 
this decision Captain i, R.E., was appointed to superintend 
the observations, and he repaired to the Kew Observatory 
previous to his departure for India, in order to become 
acquainted with the necessary instruments, their adjustment, and 
the method of taking observations. Afterwards base observations 
were made at Kew with the two pendulums about to be sent to 
India, the time of vibration with these instruments being accu- 
—_ ascertained. 

e next piece of apparatus at Kew requiring notice is one of 
very great philosophical interest, as it is employed to search into 
the cause of a phenomenon which at present is a complete 
mystery to men of science. When a metallic disc is le to 
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revolve rapidly in vacuo, it becomes slightly heated. Experi- 
ments, suggested by Mr. Balfour Stewart and Professor Tait, 
are at the present time in progress at Kew, for the purpose of 
obtaining more information on the point. A disc of aluminium 
is chosen for the experiments because of its lightness. It is 
represented by H, H, in the accompanying cut. Z is a central 
support of ebonite, a material 


which is used to insulate any 
heat generated by the multiply- 
ing gear at M from the plate 


of aluminium, A is a small 

thermo-electric battery, with 

the usual reflecting cone A, B, C, 

attached, both battery and cone 

being wrapped round with cloth z 
to be entirely out of reach of 
currents of air, and the mouth 
of the cone B, C, is filled up “ 
with a plate of rock salt, screwed ey 8 
into brass fittings. A piece of 

anhydrous baryta is placed in- 
side the cone, and a saucer of 
strong sulphuric acid K, placed ™ 
on the plate of the air-pump, 
to absorb all moisture, and the 
whole is covered with the glass 
receiver. The diameter of the 
dise employed is 13in. The air 
is then pumped out ‘in the K 
ordinary way, and motion is Sa 
given to the multiplying gear 

by means of a shaft carried up into the receiver through a 
barometer tube containing mercury, thus forming a stuffing-box 
without friction. The thermo-electric battery A, is connected 
by leading wires with one of Professor Thomson’s reflecting gal- 
vanometers, and so sensi- 
tive is the whole arrange- 


ment that increase of 
| temperature in the disc 
| of 1 deg. Fah. only will 


u 














give a deflection of the 
J pencil of light on the 
oO galvanometer scale, equal 


SP 


sy liiiataagaiaiian 
to fifty divisions. The 


a 
ae experiments are still going 
9 on, 80 little can be said as 


ri 4 
| ad to results. When the 
| apparatus is going at full 
speed, thirty seconds is 
sufficient time to produce 
the maximum heating ef- 
fect, which is usually 
about 0°84 deg. Fah., irre- 
| spective to a great extent, 
tis ot the chemical composi- 
} tion or tension of the 
gaseous atmosphere made 
to surround the disc. 
OSE) (SE eeeee The cathetometer, so 
| frequently mentioned, is 
an instrument for measur- 
ing vertical heights. It 
is simply a telescope, 
mounted on a vertical 
graduated rod, up and 
down which it can slide 
without departing from 
its horizontal position. A 
fixed. micrometer wire 
inside the ‘telescope is 
made to coincide with the 
top of the column of 
mercury in the barometer 
or thermometer, when- 
ever an observation is 
taken. By this means 
} the height of the column 
is ascertained to the thou- 
| sandth part of an inch. 
| Such nicety is necessary 
| in recording hourly baro- 
metric changes, and esta- 
a blishing laws deducible 
| 











therefrom. Again, the 
extremeaccuracy attained 
by means of the instru- 
ments at Kew has im- 
proved the meteorological 
apparatus in use through- 
out the whole nation, es- 
pecially. barometers and 
| © thermometers, which at 
} ———— one time were very unre- 

| liable. 
It would be out of 
place to quit this subject 
without recording the 
names of those who work 
steadily year after year in 
this retired spot, perfe rm- 
ing duties both of scien- 
tific and national value. 
Much of the apparatus 
here described was design- 
J ed and made by Mr. Beck- 
ley, the mechanical as- 
sistant, whose ingenuity 
at such work has frequently been noticed at the meetings of the 
itoyal Society. Special experiments are in Mr. Loewy’s depart- 
ment, Mr. Whipple has the care of the magnetical instru- 
ments, and the meteorological department is managed by Mr. 
Baker. Miss Beckley and Mr. Page take charge of the photo- 
graphic work of the establishment, All the changes that take 
place upon the surface of the sun, in the atmosphere of the 
earth, or in directon of the mariner’s compass, are carefully re- 
corded by these observers, and the nation reaps the benetit of 
their patient labours. 











Wonrtny or Inrration.—At the last meeting of the Polytechnic 
Association of the American Institute, we are told that ‘ H. B. 
Wilson, Esq., presented a paper on the best form of steamboats, 
and remarked that, being troubled with bronchitis, he would 
request Mrs. Wilson to read his paper. Mrs. Wilson—a handsome 
lady—took a chair on the platform, and proceeded to read the 
She proved to be an excellent reader, with a clear voice; 








ON THE STRENGTH OF THE TIMBER OF 
WESTERN INDIA. 


So much specific information is available regarding the strength 
and properties of the timber in common use, that the actual as 
well as the theoretical strength of any system of framing admit 
of being determined with very close approximation to the truth. 
In foreign countries, however, engineers are frequently at a loss, 
in adjusting the proportions of timber work, for some data 

ing the strength and stiffness of the timber that they are 
compelled to use. India, as in other countries where 
engineering has established any footing, this want has been to 
some extent obviated, though not nearly so fully as necessity 
would seem to dictate. It is true that in Bengal, Madras, and 
Ceylon, engineering officers have gone pretty fully into the 
examination of the different kinds of timber in more general 
use, but until lately no attempt has ever been made to discuss 
in a theoretical manner the more essentially important properties 
of the timber of Western India. 

Timber structures of any magnitude are, it is true, of rare 
occurrence in the Bombay présidency; but on a moderate scale 
of proportion a vast amount of timber work is turned out 
annually, both by the Public works’ officers and the engineers of 
the railway department. In the absence of the data necessary 
for the calculation of the due proportions of framing, engineers 
have usually contented themselves with using the co-efficients and 
constants that apply to the weaker kinds of timber in use in 
England, while they have been really dealing in many cases with 
timber that was stronger and more elastic than the most superior 
to be met with in home practice. 

The occasion of designing the centering for a bridge of large 
span called in question the strength of the timber that it was 
intended to use for the purpose, and nothing whatever being 
known on the subject, the writer, in conjunction with a brother 
officer, took occasion, under the sanction of the Government, to 
enter upon the examination of such different kinds of timber as 
were procurable, or in common use throughout the district. 
The experiments are fully acknowledged to be imperfect, in so 
far as they embrace but a small number of all the different kinds 
of timber to be met with on the western side of India. They, 
however, comprise most of the commonly used kinds, and if the 
following table be considered as a nucleus there is no reason 
why valuable additions should not be made to the list, rendering 
it, as is hoped, a valuable reference for future requirements. 
The summary given below merely shows the final results, the 
particulars of each experiment being alone useful to lead to the 
determination of a correct average. In order to arrive at the 
average constants and co-efficients of elasticity, seventy specimens 
of timber were submitted to trial, or, rather, that number of 
results was selected from a much larger number of experiments. 
There was great difficulty experienced in procuring timber of 
fair quality ; and in such cases as the specimen under examination 
gave way trom some obvious defects, such as a knot or a flaw, 
the results were rejected from the calculation. 

The principle adopted in carrying out the experiments was 
very similar to that used by the late Professor Barlow, whose 
investigations on the strength of materials have proved so 
valuable, and so applicable in their results to actual practice. 
His mode of procedure was eminently simple and easy of appli- 
cation, the results obtained showing such a uniformity as to 
entitle them to confident application in practice. In the record 
of his experiments the details of each separate trial are fully 
set forth, and the student has the opportunity of judging for 
himself what degree of uniformity the experiments indicated. 
In the list below the average results only are given, and as space 
does not admit of a detailed statement of each separate experi- 
ment it will suffice to observe that especial care was taken to 
exclude all results that were not obtained from the fracture of a 
clean well-seasoned piece of wood, 

That some want of uniformity would appear in getting 
at the final result is inevitable. The age of the tree, the 
period and circumstances of its seasoning, the part of the 
log from which the beam is cut, and the position of the 
beam as regards the direction of fibre when under experi- 
ment, all have an influence in disturbing the similarity and 
uniformity of the results. So far as possible, however, care was 
taken to procure specimens of wood of a fair average character, 
and to treat them in every case similarly, It was thought well, 
partly for the sake of verification, to ‘make some experiment on 
teak, it being a reasonable inference that if the results obtained 
agreed approximately with Barlow's figures, reliance might be 
placed on the values obtained for the other kinds of timber; and 
so far the conclusion is satisfactory. The average constant for 
teak in the table is 2355, while Barlow’s constant is 2462, the 
difference being only 107, or a little over 4 per cent. That the 
specimens of teak experimented on would give a lower constant 
than that obtained by Mr. Barlow might reasonably have been 
expected, inasmuch as his beams were cut from first-class timber, 
grown, felled, and seasoned under the most favourable circum- 
stances, while much of the teak procurable in the Bombay 
presidency, though good, is considerably inferior to the exported 
article. 

The apparatus employed in the experiment consisted of two 
piers of brickwork, of 6ft. in height and 6ft. asunder at the top; 
it being at the outset the design to operate on 6ft. beams 
throughout. This intention was, however, frustrated, owing to 
the difficulty of procuring at the particular season in which the 
experiments were carried out, the requisite scantling to afford 
unmistakably clean and sound specimens; and it became 
necessary to employ beams of smaller dimensions in many cases, 
the average length being 4ft. 6in. On the top of each of the 
piers was fixed, similarly to a wall plate, a batten of hard wood 
for the beam under examination to rest upon; the beam being 
carefully marked and bisected by scale previous to the com- 
mencement of the experiment. Before placing the beam in 
position a stirrup-shaped suspending piece of iron was passed 
over it, to which a scale-pan was attached to carry the weights. 
This piece of iron was filed to a straight edge on the inner side 
to insure an uniform bearing on the upper side of the beam, but 
was not so sharp as to make an indent or to destroy the fibre of 
the wood with any weight that the bar could possibly have 
carried. The beam having been placed in position and 
accurately adjusted on the bearing pieces with the scale-pan 


results, and'so the weighting was proceeded with till the beam 
gave way. 

The first idea being to obtain the constants for the resistance 
to transverse fracture, no observations were made with reference 
to the property of elasticity or stiffness. This somewhat unfor- 
tunate omission can only be satisfied by a further series of 
experiments with this object in view. In the latter experiments, 
however, the deflections at the centre were very carefully noted 
to one-fiftieth of an inch by a boxwood scale and a tightly 

















shall possess any practical utility it is‘ essential that the limit of 
a beam’s perfect elasticity should in no case be exceeded. Up 
to that point remarkable uniformity of. results is observed, but 
once exceeded, the beam takes more or less of cambre, and the 
deflections for the most part cease to follow any regular rate of 
increase for known increments of weight. As a rule due regard 
is not had to the stiffness of timber in designing trusses, or, 
indeed, any kind of framing, it being usually presumed that so 
long as the transverse strain is not sufficient to cause the fracture 
of any particular member of the structure no apprehension need 
be entertained as to the stability of the whole; but this view of 
the matter is erroneous, for an amount of deflection may take 
place, which although far short of what would permanently 
injure the timber, is quite sufficient to throw the entire frame 
out of bearing, and so effect the efficiency of the truss as a whole. 

In calculating the constants or co-efficients Mr. Barlow’s 
notation has been adhered to; his value for the stiffness or 


. . wil . 
elasticity being E= 75595974 the formula for the ultimate 
transverse strength a= e, both applying to the case of a 


rectangular beam supported at the ends and loaded in the middle. 

W =the breaking weight in pounds. 

Wi=the load not exceeding the proof load. 

l 6 d and é representing respectively the breadth, depth, and 
deflection of the beam, all in inches. 

The nature of the fracture given by Some specimens of teak 
was interesting, and is worthy of remark here. The more brittle 
specimens, cut from ished logs, and indeed some of the 
beams included in the calculation of the average breaking con- 
stant, gave way very similarly to cast iron girders, generally 
without any notice, and frequently with the separation of a 
regular wedge of timberat.the centre, shaped in an ogee form— 
—_—— 


In the following table the second "column contains the num- 
bers under which each particular species of timber may be found 
in Dr. Alexander Gibson’s “ Hand-book of the Forest Trees of 
Western India.” They will enable those who may be interested 
in the subject to identify the vernacular name with the specific 
botanical title. 

The modulus of rupture is that given by Professor Rankine, 
and is equal to “eighteen times the load which is required to 
break a bar lin. square, supported at two points lft. apart, and 
loaded in the middle between the points of support.” 
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THE great reaping machine manufacturer, M’Cormick, of Chicago, 
has given 10,000 dollars to Washington College, Virginia, of which 
General Lee is president, to establish the M’Cormick professorship 


: : : of mechanics. 
suspended from its centre, the weights were slowly and carefully | 
added, all vibration being prevented as calculated to vitiate the | 


THE IMPERIAL LAND CoMPANY OF MARSEILLES (LIMITED).—A 
prospectus has just been issued by the Credit Foncier and Mobilier 
of Engiand, of the Marseilles Land Company (Limited), with a 
capital of £1,600,000, in 80,000 shares of £20 each. The company 
(which has been nearly twelve months in course of organisation) is 
established with a view of purchasing and acquiring land and 
property in the important city of Marseilles, the re-sale of the 
same, and the acquisition of concessions and privileges connected 
with the development and improvements of the city and port. 
Interest at the rate of ten per cent. per annum will be paid for the 
first two years, for which interest warrants, payable half-yearly, 
will be attached to the share certificates. After the two years, 


ee s ‘th | strained silk line. In a few instances the ultimate deflection ‘end toa 
and though the paper was very long, it was listened to with | Strained silk line. In a few instances the ultimate deflecti the profit income on re-sales of land already effected, and pro 
‘ephevent ind attention throughout.” Of course it was, Isn't it | was noted, but its practical value being doubtful the observation | on further sales, will be applicable for distribution as dividend or 
about time we did something like this in England ? of it was discontinued. In order that experiments on deflection ' bonus, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


INSTITUTION OF ENGINEERS IN SCOTLAND. 
Srr,—In the able and interesting address of Mr. Mallet to the 
Institution of Civil Engineers of Ireland, I observe that I am 
tioned as president of the Institution of Engineers in Scot- 
land. I was president of that body during the two sessions 
following its foundation (1857-8-9), but our practice is that 
the president holds office for two years only, and the following 
gentlemen have successively occupied the chair :—Mr. Walter M. 
Neilson, Mr. William Johnstone, Mr. James R. Napier, and 
Mr. J. G. Lawrie, the pons president, who is also president of 
the Scottish Shipbuilders’ Association, now incorporated with the 
Institution of Engineers in Scotland. 
Glasgow, February 26th, 1866.  W. J. MacquoRn RaNKINE. 





THE FRICTION OF SLIDE VALVES. 

Srr,—In your journal of last week you gave a report of a 
portion of a paper, read by Mr. T. Adams before the members of 
the Society of eers, in which I see a supposed invention of 
mine pretty freely criticised. As you have published the copy 
of the paper perhaps you will be good enough to give the few 
following remarks a in your next week’s journal. In the 
paper in question Mr. Adams gives a section of what he calls 
**Mr. Sells’ packing.” He then states ‘‘that it is identical 
in principle and practice with that of Crampton, who applied 
it many years before Mr. Sells, and that Mr. Sells’ valve is no 
more an equilibrium valve than is that of the Warrior, or any 
other valve with a ring and vegetable packing. . . . Their 
use is at present a farce,” &c. &c. The author of the 
paper then goes on to give some supposed proportions of Mr. 
Sells’ ring; and, further on, he gives some “conclusive evi- 
dence to stamp Mr. Sells’ ring amongst the rest of our short- 
comings,” &c. &c. 

Now, Sir, I should not have troubled you if my name had not 
been so freely used. I am quite unacquainted with Mr. Adams, 
and know no reason why he should connect my name with the 
section of the ring he has shown, as I have never identified my name 
with, or laid claim to, the invention of any description of king 
ring for equilibrium slide valves, and I can only imagine that Mr. 
Adams may have seen some engraved sections, to a small scale, of 
a valve to which my name has been attached, with an equilibrium 
ring (which formed no, part of the peculiarity of the valve) im- 
perfectly shown on the top of it. If this is the case, I must 
remark that I think a little more care might be taken in procuring 
correct information on subjects to be presented to a scientific 
society. Thus much for the shadow at which Mr. Adams’ remarks 
have been directed. 





Now, Sir, I wish to give a few facts about the ring in question 
In order that your readers may have the full state of the case 
set before them I have sent you a tracing from the working draw- 
ing of one of the rings. This ring was designed, about twelve 
years ago, by the late Mr. Field (of the firm of Maudslay, Sons, 
and Field), an engineer well known for the care and attention 
that he individually gave to every detail of the work he carried 
out. I think Mr. Adams will find, on inspecting the section of 
these rings, that they have the recessed part on their face, which, 
1 gather from his paper, he so much advocates, and takes some 
credit to himself for introducing ; and he will also find that, as in 
his case, the rings are kept in contact with the cover by springs 
underneath, 

Mr. Adams writes about “‘his own personal knowledge of the 
engines of the navy,” but I think he shows his ignorance on the 
subject when he is evidently quite unacquainted with the fact that 
a large proportion of the large engines of the royal navy have 
rings recessed on their face as shown, and which are also kept in 
contact with the cover by springs underneath, very much in the 
came manner that he advocates, except that they have a ring of 
what he calls vegetable packing introduced into them. I can now 
tell Mr. Adams that, so far from requiring anything like a 2}-in. 
cock to carry off the leakage to the condenser, these rings are, for 
all intents and purposes, practically steamtight; and I have tested 
them myself when applied to engines of 800 horses’ power, and 
found that a g-in. cock, about one-third open, was more than sufli- 
cient to carry off the leakage. 

Before I conclude, however, I must say one word as to Mr. 
Adams’ selection of the Warrior’s slide valves as an example. He 
says, ‘“‘Engines of other makers could have been selected, from 
which a much larger percentage of friction would have been got,” 
&e. &e., but either he is ignorant of the fact or forgets that he 
might have chosen exam 7 from the eminent makers of the 
Warrior’s engines, as well as from other makers, in which the 
slide valves require considerably less power to work them. The 
Warrior’s engines must have been designed nearly eight years ago; 
and for the last six years the engines supplied to the royal navy 
have had double-ported slide valves (the Warrior's being only 
single-ported), by which means the power required to work the 
valves is reduced almost one-half. I am afraid in this case a 
Mr. Adams’ “‘ own personal knowledge of the engines of the navy” 
is somewhat at fault. CHARLES SELLS. 

106, Westminster Bridge-road. 


THE PRODUCTION OF POWER. 

Srr,—I shall be much obliged if you permit me to make a few 
Lyief explanatory remarks with reference to the long, fair, and able 
notice, in your issue for February 23rd, of a paper which I read on 
a recent occasion before the Inventors’ Institute, and which was 
jrinted in the February number of the Scientific Review. 

I would observe, first, with regard to the title of the paper, that 
it is more comprehensive than the paper itself only because, from 

he shortness of the time during which I thought it right to occupy 
the attention of the Inventors’ Institute, I deemed it right to con- 
{ine myself to those points which alone I considered, under the cir- 
cumstances, of great importance. 

It can, I think, searcely be doubted that motion is to be obtained 
only by transformation of heat or electricity. It never can be had 
directly as motion ; since, to suppose it stored up as such in the 
combustible, would be to suppose the co-existence of rest and 





motion in the same body. It is only by a transformation, which 
takes place when it becomes effective, that it assumes the form of 
motion. If motion be obtained from transformed heat the trans- 
formatien must take place by means of either a non-permanently or 
a permanently elastic fluid. If by means of the former, it has long 
since been shown that no fluid can possibly afford a vapour more 
convenient or more economical than steam. If by means of the 
latter, air and other permanently elastic fluids, including even the 
products of combustion, ap to me objectionable, for reasons 
which are founded, not on the imperfect state of our knowledge, 
but on the nature of things, and which are such as practically to 
render impossible the economic use of gases for the production of 
motion. ' 

These considerations induced me to believe that the only ques- 
tions of much importance—the only one which, if misunderstood, 
might lead those whose scientific knowledge is not of a high order, 
toa waste of ingenuity, time, and money—regarded electricity, 
and, indeed, resolved itself into an inquiry which was restricted to 
electro-magnetism. I confined, myself, therefore, to the latter. 

With reference to the terms “‘ negative metal” which I use, and 
to which objection is made, I s' ask you to remark that I did 
not say ‘‘electro-negative metal.” Do not imagine that I intend 
to quibble. There is nothing to prevent an electro-positive body 
from having free negative electricity accumulated upon it, and thus 
becoming, in a very common, and well understood sense, negative. 
This is precisely a ber occurs with the galvanic battery; the nega- 
tive electricity, disengaged from the zine by the oxygen which takes 
its place, accumulates, in a free state, on the zinc, which is still 
metallic, previous to transmission along the conducting wire to the 
other metallic element of the battery, as may be proved both by 
analogy and experiment. 

With regard to whether it is the “electricity” itself or the 
“electrical force” which is changed into motion, I would 
merely ask if the electricity itself is not transformed, what 
becomes of it when motion is obtained from it? The electricity 
in such cases disappears as completely as heat in similar cireum- 
stances. 

The formule adduced are not, I think, opposed to my view of 
the subject. There can be no doubt that quantity and not 
intensity—-except indirectly—is required for the production of 
electro-magnetic effects. A given amount of zinc surface, arranged 
for the production of quantity, will be more effective than the 
same arranged for the production of intensity, the latter being 
required only to overcome resistance. Whatever, therefore, in- 
creases or diminishes quantity increases or diminishes force. 
Hence when, for example, E and R are equally increased or 
diminished, the intensity will remain constant, as the writer of 
the notice observes, but F will be increased or.diminished. This 
result, however, is really due to the scoomepying increase or 
decrease in the quantity of electricity ed By the con- 
ducting wire. The fact admits of a very easy and satisfactory 
illustration by experiment: Let the battery and the material of 
which the conducting wire is made be given; it is possible so to 
proportion the area of the transverse section of the conductor as 
that there shall be a maximum electrical, but a minimum heating 
effect, on account of resistance being at a minimum; or so to 
diminish it that there shall be a maximum heating but a minimum 
electrical effect on account of the resistance being at a maximum. 
The electricity passing along the conductor is in some form be 
motion, and the destruction, or rather neutralisation of this 
motion by resistance, is only another example of the transfor- 
mation of motion into heat. , 

Neither do the conclusions drawn in the notice involve anything 
at variance with what I have asserted or supposed. For example, 
it is inferred that ‘‘ the total quantity of heat-force, or its equiva- 
lent, involved in a voltaic circuit has no essential relations to the 
total resistance of the latter.” I admit this because I hold that 
the relative quantity of the electricity and its intensity are 
especially to be taken into account. A given conductor may 
exhibit very little resistance with small quantity or high intensity, 
but a very considerable one if the quantity is augmented or the 
intensity is lessened. <A pipe of a given section will transmit a given 
quantity of water having a given velocity in a given time; but it 
cannot transmit a large quantity in the same time unless its section 
is enlarged, or the velocity of the fluid is increased. The con- 
ducting wire is to the electricity what the pipe is to the water. 

I trust you will excuse the extent to which Ihave ventured to 
trespass upon your valuable space on account of the interest and 
importance of the subject. J. W. MoGautey. 

Feb. 25th, 1866. 





ENGINE-ROOM HATCHES, 

Srr,—I noticed your article on the losses of screw steamers, and 
the want of precaution in making them seaworthy about the 
engine-room skylights, &c., and I quite » with you in your 
remarks therein, as you will see by the enclosed copy of a letter I 
sent to Lloyds’, Board of Trade, &c., many years ago. 

Now, it appears by the evidence of the late cases that it confirms 
all we have both written on these points, As for the present 
system of inquiry into these matters it will seldom show the 
real causes of loss, unless the thing is as plain as possible, Too 
much time is taken up in matters of no importance, and examining 
witnesses who are not competent to form an opinion. In the late 
cases no one was called who had any experience in the command of 
deeply-laden vessels, to prove what the sea might do, or what 
pee to be done in the deck fittings to prevent py filling from 
the decks in heavy gales. J. H, Riwiey. 

London, 27th February, 1866, 


TO THE SECRETARY, LLOYD'S, ROYAL EXCHANGE, 

Sm,—In reference to my letter of the 19th inst. I beg to make a few remarks 
on the subject referred to therein. First, as regards screw steamers founder- 
ing. My impression is that the principal causes have been, filling from the 
decks, in consequence of not being fitted up securely, to prevent the sea washing 
down the engine room, &c. ; and being too heavily laden, or impropérly stowed ; 
also the faulty construction of some iron vessels, not having sufficient longitu- 
dinal fastening to prevent straining, when loaded, in a heavy sea; and a want 
of proper directions respecting the pumps and sluice valves, as there are many 
changes of crews, many of whom do not know how to apply the means they 
have for pumping, or think about it until the vessel is sinking. Now to 
remedy these causes. All communications between the deck and the holds 
should be fitted up in the strongest and most secure manner. The combings 
of the engine-room skylight, &c., should be at least four feet high, and might 
also be covered with a house, to shelter it from the sea washing down. There 
ought to be a sufficient number of ports or wash-boards in the bulwarks, to 
allow the sea to run quickly off the decks. There should be good pumps in 
every compartment, with sounding wells, as the pumps in the engine room are 
useless when the fires are washed out ; and proper sluice valves, with connect- 
ing-rods,on deck. There should not be any side lights in the holds of cargo 
steamers, as it is very difficult to secure them, properly. The covers of the 
bunkers should be made to screw down on deck, &e, J.ELR 

London, May 3st, 1859. 





RIGG’S PROPELLER. 

Srr,—Though I do not desire to occupy your space with discus- 
sions, nor wish to enter upon any controversy, yet it might be 
thought scarcely courteous to let the inquiries about my duplex 
screw propeller pass unnoticed. 

In a letter dated 13th February, from a a signing 
himself ‘‘C.,” the first paragraph does not correctly state the idea 
it was my intention to convey. Currents are not driven from the 
screw in every direction, but only backwards; and there is scarcely 
any centrifugal movement properly so called. As your correspon- 
dent most correctly observes, the two momenta of the water and 
the vessel can never differ in magnitude, but the es pete ne of 
weight and velocity may so vary as to produce the effect popularly 
called positive and negative slip. 

The vacuum alluded to in my reply to Mr. More exists behind 
each blade separately, and not behind the deflectors taken as a 
whole; and the sucking action was tried with the screw fixed, but 
is equally apparent while the vessel is in motion, as I have proved 
by the very much enhanced towing force when the deflectors are 
applied. Truly all the currents pass through the deflector, but it 





is as easy to imagine the screw fixed, and the water rotating with 
my deflectors, as to ider the water fixed and the screw turning 
— in a oe manner. hI 

on reply to the last can see no reason against a 
screw provided with tclonus ming superior to a paddle in 
every respect, but alone it can scarcely ever equal them. 

I am sorry not to be able to give an accurate rep] to the very 
sensible remarks of your correspondent, “G. H, tom Gorlitz, 
without some further experience myself, but shall hope before 
long to be able to do so. ARTHUR Riga, jun. 
Chester, 27th February, 1866, 








CENTRIFUGAL PUMPS, 

Sir,—Our attention has been drawn to a paragraph which 
appeared in a new publication on the 23rd inst., respecting the 
Appold centrifugal pump, and quoting an advertisement we issued 
immediately after defeating Mr. Tetley in his attempts to secure 
to himself the advantages to be derived from the genius and 
peeved of the late Mr. Appold. We are glad of the oppor- 
tunity thus offered us of ying a tribute to the memory of a man 
whose loss wili long be felt in the mechanical world. . Appold, 
it is well known, applied the whole strength of his great mecha- 
nical ability, and much of his time and fortune, to perfecting the 
centrifugal pump; he carried out with extraordinary patience a 
vast series of capaiennta, and when he attained a conclusive result 
he refused to turn the fruit of his labours to his own advantage, but 
nobly gave his researches to the nation, not only rendering them 
accessible to the curious student, but actually = ins to 
circulate the data on which his conclusions were foun among 
his large circle of mechanical friends. In collecting the evidence 
for our trial with Mr. Tetley, we exhausted every source of infor- 
mation respecting would-be patents, and we now state that no 
existing patent is worth the paper it is printed on if it claims the 
principle of the Appold pump. We hold several patents our- 
selves, but they relate only to constructive de and are 
intended to secure to us special arrangements for the best rac- 
tical form of bringing Mr. Appold’s invention into use. ore 
than this, we or any other maker of centrifugal pumps cannot 
claim. EASTON, AMOS, AND Sons. 

Grove, Southwark-street, 8.E., 

27th Feb., 1866. — 
PUDDLING IRON. 

Srr,—Having seen in THE ENGINEER some papers on puddling, I 
must admit they do the writer much credit as a practical man; 
but I will go through all his papers and point out where I think 
he will find room for improvement ; I will also inform him whi 
is the best system ever invented for gray cast iron. 

Your correspondent ‘‘ B.” begins with carbon; he says, ‘* When 
carbon is absent, or only present in small quantities, the iron is 
good, forgeable, weldable,” &c. Now, Mr. sessemer oxidised all 
the carbon out of his iron and then found that it was neither 
forgeable nor weldable—in fact, he could do nothing with it until 
he found out the means to carbonise it again with pure carbonised 
melted pig iron. 

Again, in paper No. 1 he says, ‘‘When carbon is present in 
certain proportions, the limits of which cannot be exactly pre- 
scribed, we have steel.” Now, I can assure him that iron and 
carbon will not make steel in any proportion whatever. If he will 
take a good charcoal bloom—the latter will contain more carbon 
than any steel—heat it and hammer it twenty times if he likes, 
every times he heats it it will lose a little carbon, but in no heat 
will it ever exhibit any signs of steel, neither will it harden. 
Good charcoal iron is the purest combination of iron and varbon 
we have, and yet it is the softest iron we have, and never shows 
signs of steel. 


Your correspondent dwells a good deal on oxidising all the 


carbon. Now the best way to puddle iron is to keep all the carbon 
in we possibly can; the more we can retain the better the iron 
will be, and it will work better in every process it through 


after. I have puddled iron myself, and one half of the bars have 
been made into finished iron, worth £8 in the market; the other 
half of the puddled bars has been cut up into bits, and taken to 
the charcoal fire and highly carbonised, then made into finished 
bars, and sold for £18, £20, and £22 per ton. Thus the master 
paid me to puddle and burn the carbon out, and then paid the 
man at the charcoal fire to put it in again. 

When I have been puddling, as soon as the iron had done boil- 
ing, I have thrown a bucketful of ground charcoal in hundreds of 
times, and always produced a stronger and better iron, The main 
object in boiling pig iron is to oxidise the foreign matter, and 
wash it out ; but in doing so we cannot help destroying the 
carbon, and in doing so it helps the puddler to segregate the atoms 
of iron, so that they can roam about in the cinder, and get a good 
washing and cleansing from sulphur and other foreign matter. If 
it was not for the carbonic oxide roaming about underneath the 
cinder, and lifting it up, and making it light, — would be 
as hard again as what it is, and it would be impossible to wash 
all the foreign matter out. WILuiaM Corbett. 

Clayton, Manchester, February 27, 1866, 





Sourn Kensincron Museum.—During the week ending 24th 
February, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from ten a.m. to ten p.m., 
12,400. On Wednesay, Thursday, and Friday, students’ days 
admission to the public, 6d.), open from ten a.m. till four p.m., 
1,731. Total, 14,131. From the opening of the museum, 
5,837,136. 

Exports or STEAM EnGines.—The annexed table shows the 
value of the steam engines exported from the United Kingdom 
during the last sixteen years :— 


Year. Value. Year. Value. 
1850 .. oo oc: ce £428,977 1858 2s co os oo £1,097.278 
OBL ce ec es oe 403,637 16%B 2c ce of ce 973,340 
SOD cs (le 338,222 1060 1c cc co coo 1,980,888 
1853 4. cc ce oe 458,376 1861 4. oe oe oe 1,258,166 
1854 «2 ce ce te 566,768 1862 .. oe «+ «os 1,674,876 
1855 20 2c ce ce 883,370 1863 .. oe oe oe 1,586,155 
1856 1s os oe oe 819,067 1864 4. oe oe o+ 1,617,117 
1857 +» 1,069,249 1865 4. se oe oo 1,962,658 


Never, it will be seen, was there such a good demand for British 
steam engines as prevailed in 1865. In the fifteen years the 
exports have multiplied nearly five-fold. 

HE DuBLIN EXxHIBITION.—An ene meral meeting 
of the shareholders of the Dublin Exhibition and Winter 
Garden Company was held during the week at the Exhibition build- 
ing, his Grace the Duke of Leinster inthe chair, The object of the 
meeting was to confirm a resolution passed at the half-yearly 
general meeting, held on the 5th inst., authorising the increase of 
the capital of the company from £50,000 to £80,000. An amend- 
ment, proposing the adjournment of the meeting for a fortnight in 
order that, in the ee, a fuller Se ms | hae 
financial ition of the company mig) P 
before Sa eeinelien, was proposed by Mr. Clay. On a division 
the amendment was rej The resolution authorising the 
increase of the capital of the company to the amount proposed 
was afterwards agreed to. 

Royat Nava ENGINEERS.—The following appointments have 
been made by the Admiralty during the past week :—Chief 
Engineers: James Morris, to the Fisgard, for serviee in the 
Antelope; Robert M , to the Fisgard, for service in the Zebra 
Robert E. Horne, to the Cumberland, for service in the Colling 
wood, vice Urquhart; William F. Capps, to the Fisgard, for 
service in the Foxhound. Engineer: Maso’ 

First-class Assistant Engineers: Andrew Kennedy and Edwin 
Corbet Legh, to the Icarus; William 8. Thompson, to the 
Irresistible, and James Stocks, to the Indus, for the Vestal. On 
the 26th ult. :—Messrs. William Maxwell and Edward Newman 
were gazetted as Chief Engineers in H.M. Fleet, and Mr, a7 
Macavoy, as First-class Assistant-Engineer, with seniority of 24 
February, 1866. 
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STANDARD ENGINE, NORTH LONDON RAILWAY. 





DESIGNED BY MR. W. ADAMS, LOCOMOTIVE SUPERINTENDENT, < BOW. 
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TO CORRESPONDENTS. 

Norice.—A Spectra, Eprtion of Tae Encrneer is published 
Foreren CrrouLaTIon. is edition, printed upon pola 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Taz ENGINEER 

els us to go to press at an early hour of the morneng of 
yublication. Advertisements, to ensure insertion, must be de- 
tvered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*," We cannot undertake to return drawings or manuscripts, and 


must, therefore, request our correspondents to keep copies. 
E. F. (Kensington).— Fes. 
T. E. G.—Thanks for your note. 
E. A. (Clarence-street).— Humber’s. 
INQUIRER.—The weight of the rim only. 
A. C.—We cannot understand the construction of your slide valve from your 


h no separate treatise on the subject. You will find it carefully 
treated in Rankine’s “ Applied Mechanics.” 

T. M.—Several experiments have been made. The results have been disputed, and 
the whole question deserves further investigation. The force pump is very much 
more economical than the injector. 

HH. W.—The steam jet in the chimney has been included in many patents, but it 
does not form in itself a good sulyect for one, and you may use it as freely as 
you please. It is public property in the fullest sense of the term. 

W. W.—The cup leather packing consists of a ring of stout leather doubled on 
itself, so that its cross section resembles 1). This is slipped round the ram and 
lies in a recess near the top of the cylinder, The water entering between the two 
leather surfaces forces them apart and against both the ram and the cylinder, 
making a tight joint. 

W. H. 8.—More power is expended in causing the revolution of the cylinder than 
can be recovered from the steam produced, therefore the machine would not work. 

can never be had for nothing. Purchase and read T: 's “* Heat as a 
Mode of Motion.” You will find it equally interesting and instructive, and the 
price is very moderate—only a few shillings. 

P. J. L. (Manchester).— We have closely examined the specification, and we con- 
Jess we are at a loss to trace any remarkable resemblance between the two inven- 
tions. That certain principles are common to both is true, but the details are as 
dissimilar as they can possibly be; and in this respect the design we have illus- 
trated is so much more simple than yours that it is much the better of the two. 

W. R.— We might write a long treatise in replying to your question. We have 
only space for a general answer, The friction of steam and air flowing 
through straight pipes ts practically so small that you need not include it in your 
calculations; that of water is more considerable, and depends on the diameter 
of the pipes—their form, material, length, the curves to which they are laid, &c. 

W. H.— Yours is really a wonderful invention, As you have managed to dispense 
with “ ropes, blocks, tackles, handspikes, winches, slides, endless chains, friction 
rollers, compressers, turntables, hydraulic and steam power,” in working guns, 
do you not think it is possible that you may yet succeed in dispensing with 
powder and ball, and ultimately with the guns themselves? We think it very 


MANCHESTER.— Your first question involves points of such extreme nicety that it 
can only be satisfactorily answered by a lawyer skilled in patent business, We 
Jancy that in the second case it will be possible for an person to 
draw up a specification which cannot be readily infringed, Still,if you can 
work your invention to advantage in secret we cannot advise it. 

LITTLE.—The phenomena to which you refer has no connection with the working of 
the injector. Water boils under atmospheric pressure, at 212 deg. As the 
pressure is reduced so is the boiling point, When water is poured on the outside 
of the flask the steam within is suddenly condensed, a partial vacuum is formed 
above the heated water, and being thus relieved of pressure to a certain extent, 
the water boils at 180 deg. or thereabouts, and will continue to do so until the 
pressure is raised sufficiently to arrest it. 

STEAM RAM.—Isherwood's book is exceedingly useful, provided it is read with 
judgment. It contains almost as many truths as it does fallacies. We advise you 
to read it, but do not suffer yourself to fancy that deductions from isolated expe- 
riments constitute laws of unvariable application. Brown and Maine on the 
steam engine is a ‘ul work for sea-going engineers. Messrs. 
Ludgate-hill, will possibly procure for you the pamphlet referred to. 

R. E. S.—1, /t would be very unwise to reduce the area of water surface, because 
it would induce priming. 2. The economy of fuelis rot affected by the quantity 
of water carried as much as you suppose. 3. We fancy that would ex- 
perience much difficulty from the over-heating and burning of the plates. 
4. The scheme is so similar to that commonly known as Lefroy’s, and illustrated in 
THE ENGINEER last year, that we cannot help regarding the principles in- 
volved as being very nearly identical, although the details are not quite the same. 

TROUGH GIRDERS.— We think it possible that we misunderstood a question asked 
us by a lent with regard to trough girders last week, We gathered 
that he alluded to a peculiar channel beam, proposed, we believe, by a Mr. Latham, 
of Cambridge. Assuming that the ordinary flanged trough girders were really 
meant, then the calculation’of the breaking weight does not in any respect differ 
Jrom that of simple web girders.. Taking W = the breaking weight in tons ; ¢ = 
a ee tron; a = the area of the bottom flanges in 
square inches; d = depth of girder at centre; and b = th between supports, 
Sean nee. 

wat! d 
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8. B. (Dublin).—There is always a loss of pressure between the cylinder and the 
boiler, and therefore, in the absence of an indicator, it is impossible to deter- 
mine actually what the initial pressure is. Assuming, however, that it is 
known, and also the point of cut-off, which may be ascertained by taking off the 
valve-chest lid and ascertaining the point of the revolution at which the valve 
just covers the port, or by setting out the gear carefully, the average pressure 
may be ascertained by the following formula :—Let L = stroke in inches; R = 
ratio of expansion; X = the hyperbolic log. of R; P, initial pressure per inch ; 
~~: 

Pp, mean pressure. Then p= 5x (1+X). Or, byrule; divide the initial 


pressure by the ratio of the expansion, and multiply the quotient by the hyp. 
log. of the ratio +1. If steam is cut off at half stroke the ratio is 2, and 
the hyp. log. of this is -693 ; if at one-fourth, the ratio is 4, and the hyp. log. 
1°386, and so on, 


~~ 


COKE GRINDING MILLS. 
(To the Editor of The Engineer.) 

Srk,—Can any of your readers inform me where I can purchase a machine 
which will grind small coke to a powder? I have tried rollers, they are of no 
use ; edge runners will not turn out a sufficient quantity. J.E. 

February 28th, 1866. 





FRANKLIN BRICK. 
(To the Editor of The Engineer.) 
Srr,—T shall feel much obliged if you will favour me with the name and 
address of a maker of frames for manufacturing Franklin brick. W.H. D. 
Devonport, Feb. 28th, 1866, 





RAILWAY SIGNALS. 
(To the Editor of The Engineer.) 

S1R,—Replying to your correspondent, “ A Subscriber,” I beg to say that the 
locking system, as applied torailway signals and point levers, was first invented 
by my client, Mr. Austin Chambers, whose patent was purchased and is now 
worked by Messrs. Saxby and Farmer. FRANCIS WISB. 

Chandos-chambers, W.C., Feb. 28th, 1866, 





EXHAUST FANS IN COTTON MILLS. 
(To the Editor of The Engineer.) 

Str,—Can you, or any of your able correspondents, inform me when, and by 
whom, the exhaust fan was first applied to the scutching machines in cotton 
mills? The introduction of this apparatus dates from at least forty years 
back, but I should be glad to know the exact date of the first application of the 
EXHAUST FAN. 


RAISING STEAM WITH GAS. 
(To the Editor of The Engineer’) 

S1R,—Can you, or any of your numerous readers, inform me of any instance 
in which gas is in practical use as fuel for steam boilers; also if there are any 
makers of steam boilers and engines specially designed for the purpose ? 

Manchester, February 27th, 1866. H. F. 





ENGINEERING DIPLOMAS. 
(To the Editor of The Engineer.) 

SrRk,—You will much oblige by informing me what colleges or universities in 
the United Kingdom have schools of civil engineering attached to them, and 
grant diplomas in engineering, and which of them you would recommend as 
the best a student could enter. Whether or not a student, in order to receive a 


——— 
ee ae ee eas : The products of combustion are led to the smoke-box by 
m peneeasy” Seth, Tees? oe ~— = 120 tubes of brass, 2tin. diameter at the front end, where 


MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS,—Tuesday, 6th March, at 8 p.m.: 
Discussion on “ The Hydraulic Lift Graving Dock.” 

SOCIETY OF ENGINEERS.—Monday, March 5th: “On Arched Roofs,” by 
Mr. C. R. Wessely, at seven.’ ‘ 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.-- Evening meeting, 
Monday, 5th March, at 7.30 p.m.: “ The Mode of Testing Electric Cables,” by 
C. W. Siemens, Esq., C.E., F.R.S. 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Th evening in each week, The charge } 
three shillings ; each line afterwards, 
blocks are charged 


ments the 
THE ENGINEER can be had, by order, from any newsagent and 
- at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 
Half-yearly (including double number) lis. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. 


THE ENGINEER és registered for transmission abroad. 

Letters relating to the advert ts and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 
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THE STANDARD ENGINES ON THE NORTH LONDON 
RAILWAY, 

Tue North London Railway presents many points of 
interest for the engineer. The line abounds in sharp 
curves and steep inclines. The stations are situated in 
close proximity, and a heavy nger: traffic has to be 
conducted under all the difficulties peculiar to metropolitan 
railways, without interfering with a still more heavy 
goods traffic. Locomotive power is, therefore, taxed to 
the uttermost, and large demands are made upon the 
skill and judgment of those who have the management of 
the line. The North London Railway, properly so called, 
consists of a very few miles indeed of track, but these 
few miles form connecting links for other lines, such 
as the London and North-Western and the Great 
Eastern, and thus the aggregate distance run over, 
including the various branches, amounts to about twenty 
miles. To work this properly no fewer than fifty- 
three engines are at present found necessary, and 
this number, large as it is, is being augmented from 
day to day. An engine per mile is considered rather a 
liberal allowance for ordinary service, yet it will be seen 
that the North London Railway has none too much power, 
when we state that of these fifty-three engines forty are 
under steam daily. This is very sh work, and it 
becomes important that no time should be wasted in 
effecting repairs. For some years past Mr. William 
Adams, the superintendent of the line, has been devoting 
his energies to the production of a standard locomotive 
which shall satisfactorily comply with the conditions 
under which alone the line can be worked with regularity 
and economy. It is not too much to say that he has suc- 
ceeded in producing a locomotive which, if not the very 
best of its kind, is certainly not very far short of being 
so, Mr. Adams has courteously placed drawings of this 
engine at our disposal, from which the engraving on the 
opposite page has been prepared. It s several 
peculiarities which render it well worth the attention of 
our readers. 

As will be seen at a glance, this locomotive, the third 
completed as yet, eight or ten being still in hand, is an 
inside cylinder tank engine, with the driving and trailing 
wheels coupled, while the forward end of the machine is 
supported on a four-wheeled bogie invented by Mr. Adams, 
of rather novel construction. e have already described 
and fully illustrated this bogie in Taz Enarneer for the 
12th January, and we need not therefore stop to consider its 
peculiarities at length here. The weight of the engine is 
42 tons full—almost exactly the same as that of Beyer and 
Peacock’s engines working the Metropolitan (underground) 
line—of which about 30 tons are carried by the four drivers, 
5ft. 9in. in diameter, and 12 tons by the bogie, which is 
fitted with wheels 3ft. in diameter. The tires are all of 
Krupp’s or Bessemer steel. The tanks, placed on the side 
frames, hold 1,100 gallons of water, and the coal-boxes 
25 cwt. of coal. The cylinders are 17in. in diameter and 
24in. stroke. They are cast by a private firm at Bow. We 
have been unable to ascertain the exact mixture used, The 
grain of the castings is rather coarse, yet we understand 
that the cylinders are very hard and equable in their 
texture, and wear remarkably well. All the valve link 
motion is of Bessemer steel, case-hardened as though it 
were wrought iron, and from its peculiarly equable texture, 
it assumes a surface and takes a polish seldom attained with 
wrought iron. The eccentric sheaves, of cast and wrought 
iron, are of the ordinary construction, each secured to 
the Bessemer steel crank shaft by two set screws and a 
small key. The straps fitted up with brass rings are of 
wrought iron, in one piece with the eccentric rods. Liners, 
also of brass, are inte between the bolt cheeks, and 
as these are hollowed out at the sides a small bearin 
surface is left, which is easily filed down when it is require 
to tighten up the straps. All the valve gear is made of 
unusual strength to provide for the strains thrown upon it 
by the great pressure—1601lb.—at which the engine is 
worked ; it will also be seen that the steel guide bars are 
of unusual breadth, while an enormous surface has been 
given to the guide blocks. 

The boiler barrel is 49in. in diameter inside, made with 
a flush fire-box, and put together with welt joints. The 
rivetting is double throughout. The plates are }in. thick 
—possibly the heaviest ever used in a modern locomotive. 





they are flared out for a short distance to a diameter ;‘,in. 

than at the back tube-plate, allowing the ferrule to 
run flush with the inside of the rest of the tube, or nearly 
so, and thereby leaving the draught space free from ob- 
struction. One hundred and wom | tubes may be con- 
sidered by some engineers as a number for a 49-in. 
barrel ; but Mr. Adams prudently attaches much value 
to internal circulation. The tubes are, therefore, 
spaced Zin. a and are arranged in _ parallel 
vertical rows. is practice, in this t, deserves to be 
commended, The fallacy involved in filling a boiler 
with tubes without providing means for ensuring efficient 
circulation, is so evident that it is a matter for some wonder 
that it has not been fully ised longago. Thedimensions 
of the fire-box may be obtained from the engraving. The 
brick arch is supported, not, as is usual, on angle irons, but 
on studs screwed into the internal fire-box, and these are 
easily replaced when burned out. At the lower corners of 
the arch, right and left, an open space is left at each side, 
through which dust and ashes that would otherwise choke 
up the lower row of tubes by settling on the bridge, pass 
through and fall back to the grate as they are shaken 
down by the motion of the engine when running. A ring 
of jets is employed in the chimney to keep down smoke 
with the aid of a scoop deflector, when the engine is stand- 
ing. The fire-doors slide right and left, and therefore do 
not take up space on the foot-plate, which is excessively 
roomy, we may add, for a tank engine. 

The coupling rods of the engine are of Bessemer steel 
forged in one piece from the ingot, without a weld. They 
are made without adjustable brasses, on a system worked 
out very extensively by Mr. Ramsbottom, which deserves 
a moment’s notice. Mr. Ramsbottom, as is well known, 
has brought labour-saving appliances to t perfection. 
He assumes that standard engines should be adopted for 


each species of traffic, and that the parts of these engines 
should be interchangeable. He further assumes that the 
principal cost of repairs is due to a multiplicity of trifling 


little jobs, which occupy much time, and show little for it. 
Of these repairs a large proportion is connected in some 
way with the wear and tear of brasses. In order to get 
rid of them he makes the small ends of his connecting rods 
without straps and cotters, fitting them with a hardened 
steel bush working on a hardened steel pin. The large 
ends are lined with Babbitt’s metal, a mixture of tin with 
a little copper and antimony. As a rule no_brasses 
are ever tightened up on the London and North-Western 
Railway. The bearings are bored out to gauge in the first 
instance, and sent to work. When they have worn slack, 
the Babbitt’s metal “brasses” are removed and replaced 
by new ones, the old ones being melted up. In like 
manner the eccentric straps are lined with white metal. 
The moment they become slack these lining rings are re- 
moved, melted up, and new liners put in their place. But the 
sheaves wear as well as the strap liners, and therefore three 
different sizes of eccentric strap liners are kept in stock. 
When the sheave becomes too small for the smallest of 
these it is in turn rejected and replaced by a new one, Mr. 
Adams has not yet been able to adopt this system fully, 
because his engines differ greatly in pattern from each 
other, but he applies it where practicable. The bearings 
of his coupling rods consist of Babbitt’s metal fixed in a 
cast iron bush, which is forced into the eye forged on the 
coupling rod end by a flogging hammer, and secured by a 
key and a couple of bolts. ese bearings last for four or 
five months without being adjusted in any way. When 
they become slack, the cast iron box is driven out and 
replaced by a duplicate ready lined. Thus there is neither 
delay nor trouble; and as all the bearings are accurately 
bored to fit the pin, which is 4in. in Tamnsten, heating 
never takes place. The keys and bolts cost money, how- 
ever, and this Mr. Adams proposes to save in future by 
strengthening the eyes of the rods and forcing in wrought 
iron or steel boxes, lined up as before, by hydraulic pres- 
sure, thus rendering keys and bolts unnecessary. The horn- 
blocks are simple steel castings, supplied by Messrs. Naylor 
and Vickers, costing at the rate of about £40 per ton, at 
which they prove as economical as the ordinary cast iron 
blocks, when all things are considered, and make an admir- 
able job. Their wedges are also of cast steel. The coupling 
rods are very deep and thin; they never break since they 
have been made each in a single piece. 

The regular load for these engines at present is twelve 
poner carriages, weighing empty about 7} tons each, 

e second-class carry fifty passengers, and the first-class 
thirty-two. But they are employed for both goods and 
passenger traffic indiscriminately; and goods trains usually 
consist of forty-six wagons, each having a minimum weight 
with its load of 74 tons. Thus the gross load to be moved, 
including the engine, reaches 387 to 400 tons, There is 
an incline of 1 in 60 on that part of the line between Dal- 
ston and Shoreditch, entered, too, by a curve of but ten 
chains radius ; and leaving out minor curves, inclines, and 
crossings without end, we find another incline of 1 in 100 
between Kingsland and the Caledonian-road, on which 
there are no fewer than three stopping places. It is true 
that in theory these latter should not atfect the goods traffic, 
but in practice they do; and thus extraordinary power 
is necessary in engines, which must not only be able to 
start and haul their trains, but to start them and get 
up speed with great rapidity, no matter what the weather. 
In order to provide against slipping, the use of sand has 
been brought to the greatest perfection apparently attain- 
able. We have had occasion ere now to call attention to 
the admirable system under which sand is used on this 
line, and we need only add as far as regards this 
sanding apparatus, that Mr. Adams has applied one or two 
tinishing touches which render the whole affair so far per- 
fect that we really do not see what more is required. We 
hope to be able to publish a drawing of this apparatus to 
a large scale in an early number. The sand used is of 
excellent quality, and it may startle some of our readers 
to learn that no less than twenty tons of it are used 
week on the line—that is, half a ton Ly! engine. e 
sand is brought into the running shed in trucks, and 
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shovelled into a lange tank over the lighting-up furnace, 
where it is effectually dried. From this it is into a 
revolving screen worked by manual power, by which all 
the stones are quickly removed, and the fine sand is then 
delivered clean and dry to the engines. 

We have not space at present to dwell more fully on the 
working of this line ; we may possibly return to the sub- 
ject at an early opportunity. We must add one word, 
however, as to the working of Mr. Adams’ ie. We 
have ridden on the buffer-beam while the engine illustrated 
ran at speed over the worst bits of road near Bow, and we 
found the motion as easy as that of a first-class carriage. 
Vibration is completely taken up by the india-rubber 
blocks, and the engine, instead of jerking and grinding 
round curves, swings—we cannot think of a more expres- 
sive word—round them with an ease which, if not surpris- 
ing under the conditions of its structure, is at all events 
unique. 

COMMUNICATION WITH INDIA, 

On Tuesday night the unusual phenomenon of a warm 
debate on an Indian subject took place in a full meeting of 
the House of Commons. In the days of old the eloquence 
of Burke roused indifferent members to a half appreciation 
of the fact that, far away injthe remote East, was a country 
vastly larger than the United Kingdom, peopled by 
millions of inhabitants, having a high state of civilisation, 
originally governed by native princes outshining European 
potentates in the splendour of their courts, Soell pein 
a literature of nearly the highest antiquity upon earth. 
Yet Indian legislation once more fell into the hands of 
yawning members and half empty benches, so much so that 
a year or two ago there would have been a count-out on 
the Indian budget, with its rich rain of golden figures, had 
the ordinary rules of the House been in force, whilst the few 
who listened on the occasion seemed to be “Nid, nid, 
nodding, around the great Mogul,” as the song has it. At 
the present time, also, thousands of the members of our 
richest and poorest English families should draw attention 
to India, where they are finding either a home or a grave 
—to the land where the “gentle Indian” of the poet 
“kneels to the lotus flower,” and where the lying Asiatie 
of real life burns widows, feeds crocodiles with children, 
and gets drunk on bhang. 

The subjects of debate on Tuesday night, were railway 
and telegraphic communication with India. These matters 
during the past year, have received constant attention at 
the hands of Tue Ene1yeer, later still the example was 
followed to a limited extent by the 7imes, but as far as we 
are aware by no other English journals; yet how different 
was the state of public feeling on the subject in India, 
where the newspapers teemed with complaints of the want 
of communication with home, and they do so still. The 
motion of Mr. W. Crawford attracted no previous atten- 
tion in England, yet it was canvassed in the Friend of 
India and other journals in that country, more than six 
weeks ago, so the interest in the subject is very warm on 
the other side of the world. Mr. Crawford, who said that 
he spent £3,000 a year in telegraph messages, moved for a 
select committee to inquire into the practical working of 
the present system of telegraphic and postal communica- 
tions between this country and the East Indies. He and 
other speakers then produced statistics proving that our tele- 
graphic communication with India is in a most disgraceful 
state, but they cited scarcely any additional facts beyond 
those which have already appeared in our columns. It was 
stated that in 1864 our imports amounted to £275,000,000, 
of which India supplied no less than 20 per cent., and 
Ceylon, China, Singapore, Japan, and other eastern 
countries, 12 per cent. more, making a total of one-third of 
the whole, or £91,700,000, Of the exports amounting to 
£212,500,000, these countries had taken no less than 
£42,000,000 sterling. Such a trade as this, it was sub- 
mitted, would well support a telegraph to India and the 
Nast. The speakers, however, brought forward some in- 
stances of the great injury inflicted upon business men by 
the blunders in messages by the Indo-European line. A 
Liverpool house sent a message to India in September last, 
* Contract for 1,000 bales.” This was delivered as “ Con- 
tract for 21,000 bales ”—not a very slight alteration when 
it is considered that the bales cost £20 each, A 
great mercantile house was ruined rather more than 
a year ago through a similar error, a message re- 
questing them to purchase 500 bales of cotton, being 
telegraphed as 5,000 bales. Another firm received a 
message to the effect that their managing partner at 
Bombay was seriously ill and about leaving, so they at 
ence sent out a gentleman at a salary of £1,000 a year to 
take his place. It afterwards turned out that the message 
did not come from Bombay at all, but Madras, and that 
it originally simply stated that one of the clerks was 
ill, The same parties complained that eleven messages 
had not been delivered at all, and that four were above a 
month in transmission, and that two when delivered were 
(,ute unintelligible. Such are a few of the examples 
given in the House of Commons, and we may add that 
the latest news from India announces that the delays still 
continue, the average time for the transmission of mes- 
sages being three weeks, so that letters get there nearly or 
— as soon, and have the advantage of being intel- 
l:gible. 

In England the sender of messages to India has the 
choice of two companies, to either of which he may confide 
his communications, together with £5 odd. The first of 
these, the Electric and International Telegraph Company, 
senas the message first to Hamburg or Berlin, then to 
Vienna, then over another system to Belgrade, Constanti- 
nople, then to the head of the Persian Gulf, where it 

isses Into the hands of English signallers, and is then sent 
through the cable to Kurrachee. The other route, by the 
Submarine Telegraph Company, is to Paris, thence 
cither to Vienna, as before, or by way of Italy, 
Macedonia, or Thessaly, to Constantinople. In either 
case it has to go through Turkey, where the greater part 
of the mischief is paler Sir Charles Bright 





stated that were it not for Turkey the average rate of 
transmission between England and India would be three 





hours. Now as the average rate to and from Spain is 
more than three hours, this is a stretch of the imagination 
of the speaker, who, nevertheless, is a good practical man, 
and must know that with the few wires, numerous trans- 
mitting stations, and superfluity of messages, the best 
ae: lish signallers obtainable could never yy ta _—- 
ndian telegrams at an average speed of three hours 
between the terminal stations. When Mr. Henley’s new 
Persian Gulf cable is laid, there may be more chance of 
the execution of such feats on the removal of Turkish 
obstructions. 

As regards Turkey we have already published the fact 
that many of the Turkish ——- officials get no salary, 
and frequently earn a living by delaying and selling 
the English telegrams, so no wonder these sometimes never 
arrive, or are delivered in such a fragmentary condition 
that Professor Owen could scarcely unite their disjointed 
bones. This fact was mentioned in the House of Commons ; 
also another, namely, that in some instances persons in the 
fields have itached : wires to those on the line, and read off 
the messages by means of instruments sheltered by a tent. 
These curious facts must be very interesting to those 
English merchants who paid for the said telegrams. 
Messages formerly went quicker because Daoud Effendi, 
who once had control of the telegraph department, had 
a considerable amount of conscience for a Turk, and 
tried to do his best with the other “true believers” under 
his charge. This officer, however, has been removed, and 
appointed to the government of the Lebanon, and is suc- 
ceeded by a true Turk, who not only will not assist, but 
opposes improvement. We gather further information 
about the delay of messages in Turkey from the Levant 
Herald, which says :— 

‘* Practically, the whole traffic—not merely between Constan- 
tinople and Western Europe, but between the latter and India, 
and vice versd—is cast upon a single wire. The result is, that 
messages accumulate at the two Servian frontier stations by 
hundreds at a time, entailing delays which, when aggravated by a 
break-down of the Turkish wires, often leaves the telegraph 
hours, or even days, behind the post. In Asia the state of things 
is, if possible, worse. The line to Bagdad and Fao, along which 
the Indian messages are sent, consists of only two wires—except 
to Diarbekir, to which a third wire has recently been laid without 
a single insulator from Scutari to the Tigris. Of this line again, 
one at least of the wires is generally unserviceable, and the other 
is then monopolised by the Government, to the complete suspen- 
sion of the Indian traffic, be the pressure or importance of this 
last at the time what it may. Thus it is that a London message 
for Kurrachee is not unfrequently six, eight, or ten days in reaching 
the Gulf cable, while there is no physical reason whatever why 
the transmission should not be effected in as many hours.” 

This local authority then states that the mismanagement 
begins at the extreme edge of the Turkish dominions, on 
the borders of Servia. In fact the difference between the 
Servians and Turks has within the last two or three years 
become physically visible all along the frontier line ; be- 
cause recently the Servians have been making good roads 
which run right up to the Turkish line of demarcation, 
and there end abruptly in fields, bogs, or waste land. 
Thus the Turk preserves his character, earned in ancient 
times, and is the same arrogant, ignorant, fanatical, and 
tyrannical individual who blighted Grecian civilisation, 
and brought the character of the finest empire of the olden 
time down to his own level. Turkish attendants on 
Europeans are usually known to their acquaintances as 
“hog drivers,” and once, when a European ambassador 
told the Grand Vizier of the recent marriage of the 
Imperial potentate he represented, he was answered that 
“the Sublime Porte did not concern itself in the union 
“of one hog with another.” Just so will not the Sub- 
lime Porte trouble itself about the union of two pig- 
sties by a telegraph wire, especially as, under present 
circumstances, the missing telegrams bring cash into the 
pockets of the faithful. 

Turkish officials being quite unfit under any cireum- 
stances to transmit English messages with care and 
accuracy, applications have been made to the Sublime 
Porte to allow European signallers to be placed on the 
lines. In opposition to this reasonable reform, comes the 
great hindrance to better communication of any kind with 
India. French and Russian jealousy at once opposed the 
installation of English signallers, and the same would be 
the case with England and Russia against France, or 
England and France against Russia, for not only does the 
“sick man” hold the ‘key to the Black Sea, but guards 
the great highway between the Mediterranean and the 
East. 

Fortunately for the Peninsular and Oriental Steam 
Navigation Company, the great failure of the Indo- 
European telegraph distracted most of the attention of 
the House from the high charges and low rate of speed of 
the vessels of this otherwise well-managed body. No men- 
tion was made about the enforcement or non-enforcement 
of the conditions of the contracts for the conveyance of 
mails, but the committee would do well to examine whether 
the statements made in Indian newspapers are true—that 
responsible Government officials have neglected their duty, 
and not enforced the penalties due from the Company 
when the mail steamers did not keep time. 

It will scarcely come within the province of the com- 
mittee to consider the question either of a through railway 
to India, or the line to the head of the Persian Gulf, pro- 
posed by Mr. W. P. Andrew. Political more than physical 


The Emperor of the French watches any movement con- 
nected with the Euphrates Valley scheme with much inte- 
rest, perhaps with the same keen and needless jealousy 


Suez canal. At one time, in fact, it was seriously 
contemplated to unite these two schemes under one board 
of directors composed of English and French capitalists. 
The late Lord Palmerston was a friend to the construction 
of this railway, and would probably have given his 
infiuence in its aid had not miserable political complica- 
tions stood in his path. Because of these hindrances a 
week of waste and expensive time unnecessarily separates 
the English in India from their native land, from home, 


and from health. The Sublime Porte in this instance does | 
not stand in the way, and has actually raised its original | 4 Stuttgart, Carl Macken, 





offer of guaranteed interest by two per cent. A short length 
of line only to the Euphrates would partly open the new 
route at once, as the river is navigable a long way from its 
source. The recent surveys that have been made of the 
river have given less favourable results than those of 
Major-General Chesney, and to secure safety there is no 
doubt that the railway must transfer its traffic to the 
Euphrates much lower down than was at first proposed by 
the Euphrates Valley Railway Company, which will ere 


long again show signs of life. 


THE VENTILATION OF MILLSTONES. 

Ir becomes every day more and more evident that the 

eatest modern improvement made in corn mills consists 
in the application of a current of air to the grinding sur- 
faces. e will not now enter into the wots | this 
great improvement, more especially as we have heard from 
a trustworthy source that M. Armengaud (ainé), of Paris, 
is now preparing an historical account of these inven- 
tions, which is to appear in the next volume of his 
noted Publicatione Industrielle, There are many unhappy 
millers inthis country who need not to be informed that the 
English history of ventilating millstones is not devoid of 
even sensational features. It may be sufficient for our 
present purpose to refer to an article we published last 
year,* which clearly showed that the first steps in this 
direction, as in so many others, were taken by our inge- 
nious neighbours the French, who were, indeed, always 
noted for their excellent system of milling. Again in this 
case did necessity conceive invention; and the luxurious 
demand for perfectly white bread required an attention to 
the means for obtaining the finest flour. Perhaps the 
most elaborate and scientific system of milling is to be 
found in the large mills of the imperial city of Vienna. 
There, absolutely all the bread makes its appearance on the 
table in the form of small rolls of the most varied shapes. 
The pastry of the Xaiserstadt is also renowned, and the gene- 
rally severe continental system of general police supervision 
prevents the employment of such surreptitious aids to the 
miller and baker as the adulteration of flour by means of 
alum and other deleterious chemical means. 

Nor are continental millers contented with our still 
somewhat rough modes of applying air to the grinding 
surfaces of millstones. Weare inclined to think that the 
well-known and very generally used system of exhaust is 
adapted there ina more scientific way than is generally the 
case with ourselves. As good testimony we would refer to 
a really important work on milling, published some few 
years ago in Germany, but which is little known in this 
country. No book in the English language treats the 
matter so thoroughly as Professor Wiebe’s Die Mah/miih’en.t 
The subject is handled in all its branches, and in a philo- 
sophical and practical way. 

Confining our attention for the present to those portions 
which refer to ventilating millstones, we will notice those 
statements which appear to us of most importance. The 
great utility of the passage of a current of air through the 


grinding surfaces of millstones is due to the simple fact that: 


the process of grinding necessarily heats the meal. 
The stones may be ever so good and sharp, yet friction 
will always occur between the grain and the grinding 
surfaces, thus consuming mechanical work and producing 
heat. This increase of temperature undergone by the 
substances being ground is attended with two principal 
evils. In the first place it evaporates the water which is 
mechanically combined with the grain, and in the next, 
this heat itself injures the flour produced, making it less 
suitable for baking, giving it a worse appearance, and 
diminishing its storing a The vapours produced 
also condense on the sides of all the pipes, the cases for 
the endless screws, and the elevators. This moisture forms, 
with the flour hanging to it, a pasty substance which soon 
ferments, giving out a bad smell, and spoiling any go 

flour coming in contact with it. The dressing appara- 
tuses especially suffer; the meshes get filled up, bey the 
stuffs spoiled. Herr Wiebe omits mentioning the produc- 
tion of what we call stive, or the fine flour dust which is 


| driven about the mill by the centrifugal action of the 


stones. The injury to the flour, by heating and other 
causes, would be most felt in a country where very fine 
white flour was in most demand. With ourselves the 
general application of the exhaust fan to millstone cases is 
more owing to its preventing the blowing about of the 
stive. 

The reason why fine dust generally is so easily taken up 
by the air is well worth some explanation. The atmo- 
spheric aerial sea, at the bottom of which we live, has a 
noticeable tendency to buoy up minute bodies—not merely 
those of small specific gravity, but also of the densest class. 
It is but too well known to the Sheffield grinders and file 
cutters that lead and steel and millstone-grit easily swim 
about in’ the air, following with the greatest ease the slight 
suction or exhaust current due to the inhaling motion of 
the limgs. The motes seen in a sunbeam are evidentl 
particles of dust, and under favourable circumstances, suc 
as its attenuation by heat, the air deposits this fine dust on 
our furniture. The fact is that the air affords a consi- 
derable resistance to the fall of these small bodies, however 
high their specific gravity. It is true that the greater the 
surface the greater the resistance of the air, the mass of 
the body being equal ; but with the diminution in volume 


difficulties stand in the way.of both these undertakings. | of any heavy body, it will fall much slower in air or water, 


as the diminution of its volume, and therefore of its gravity, 
takes place in a much more rapid ratio than its cross-sec- 
tional area. A piece of meal, for instance, of (say) jin. in 


with which the English have watched the progress of the | diameter, will fall with a certain speed ; a particle of meal, 


however, one-tenth of this size, weighs 1,000 times less, 
and gravitation acts on it with 1,000 times less force, 
though its surface is only 100 times smaller than that of 
the Jin. ball. For the particle of stive, the proportion of 
the resistance of the air to the accelerating force of gravity 
is evidently ten times greater than for the larger ball. 

The prevention of the blowing about of this fine dust has 
thus for result a great increase in the comfort of the 


| workers in the mill, as this fine dust acts on their organs of 





* See THE ENGINEER of oo 1865, p. 10. 











Marcu 2, 1866. 


THE ENGINEER. 


165 © 











respiration in the same way, though to a smaller extent, as 
the fine dust blown from quartz mills, dry grindstones, and 
other similar processes. The working parts of the ma- 
chinery are also less liable to be clogged up, causing addi- 
tional repairs and waste of lubricating material. But the 
rational application of air has also other results which are 
yet more appreciated by the owners of large mills. With 
any pair of stones, at however small a speed they may re- 
volve, a constant circulation, says Herr Wiebe, “diminishes 
“the heating of the meal in grinding ;” furthers the dry- 
ing of the meal, “as the vapours, which are formed from 
“the dampness of the grain by the heat produced in 
“ grinding, are for the most part driven away ;’ and, 
thirdly, “the circulation of the air increases the power of 
“ production of “thé stones, as it aids the passage of the 
“meal through the furrows of the stones, and especially 
“diminishes the tendency to fill up of the furrows of the 
“ bed stone.” 

All the evils attendant on heating the grain and meal 
in its passage through the grinding surfaces are necessarily 
greatly heightened with the increase of work put on the 
pair of stones. Formerly, says Herr Wiebe, when only 
from three to four horse-power were used to drive a mill, 
the quantity of meal which passed within a given time 
through the grinding surfaces was much less than now, 
when from six to seven horse-power are employed to drive 
a pair of stones. The heating of the meal on the one hand, 
and on the other the difficulty of forcing such a great quan- 
tity of meal within a given time between the grinding sur- 
faces, increase with the increase of motive power, and it be- 
came necessary to look around for means for both cooling 
and forcing out the meal. Both ends were found to be 
attained by conducting a stream of cold air between the 
grinding surfaces of the stones, while at work. This origi- 
nal principle has been carried out in many ways, but the 
different systems can be arranged as follows :—1. Conduct- 
ing the air to the grinding gurfaces by means of openings 
in the rotating runner; 2. Conducting the air by means of 
a fan, which blows slightly compressed air from the eye of 
the runner through the grinding surfaces of the stone ; 
3. Conducting the atmospheric air through the eye of the 
runner, by applying an exhausting fan behind the stones, 
which sucks the air, and thus produces a current through 
the eye of the stone, past to the grinding surfaces, up to 
the lateral inlet opening and the outlet of the fan; 4. A 
combination of systems Nos. 2and3. Airis blown through 
the eye of the runner and past the grinding surfaces ; and 
this air, heated and full of vapour, is sucked away behind 
the stones. “These four systems gradually came into 
“ application at different periods, and in the order in which 
“they have just been stated.” The first system is the 

“oldest, and it consists in furnishing the runner with open- 
ings which are taken from its grinding surface through the 
thickness of the stone up to its top. These openings at 
first consisted of from thirty to forty vertical cylindrical 
holes, drilled through the stone, and with a diameter 
of from lin. to 2in, A  stone-quarry proprietor at 
La-Ferte-saus-Jouarre first used slits instead of these 
holes; and his system was patented in Prussia by a ma- 
nufacturer named Walker. These slits are about 2in. 
wide, from 14in. to 16in. long, and are four in number. 
They are not placed radially, but run parallel, with four 
right-angled slits about 3in. distant from each other. 
These slits in the grinding surface rise through the runner 
in the form of canals, with an inclination of 25 deg. up to 
the top of the stone, where they are fitted with bent iron 
wings from 5in. to Gin. hig]. These wings or trumpet- 
pieces are intended to catch tne air and to drive it through 
the slits between the grinding surfaces of the stones. Some 
experiments conducted with stones arranged in this way 
showed that, with a temperature of the external air of 
18 deg. Cent. the meal left the stones at a temperature of 
26 deg. ; while meal, falling from a common pair of stones, 
had a temperature of 36 deg., with the same atmospheric 
temperature. There was thus a diminution due to the for- 
mation of the stones of 10 deg. At another experiment, 
conducted in the presence of Herr Wiebe, the temperature 
of the external air was 22 deg., that of the meal falling 
from the ventilated stones 32 deg. ; and that of meal falling 


with the bran, and reach the meal spent. On the other 
hand, this system is not so suitable for gy tag ns. and con- 
veying away the water in the meal as the third system, 
which does not produce compressed, but rarefied air 
between the grinding surfaces. As is well known, steam 
is formed much more easily in a partial vacuum, and the 
meal is thereby completely dried. 

The third system of ventilation, in which atmospheric 
air is drawn through the eye of the runner by means of a 
fan which sucks air between the stones, is at present, 
remarks Herr Wiebe, the most generally liked. This 
arrangement requires that the stone-case should hermeti- 
cally enclose the space round the stones, and that the case 
should also be shut off air-tight with the eye of ‘the runner, 
so that the atmospheric air can have no other inlet in fol- 
lowing the suction of the fan than through the eye of the 
runner and the grinding surfaces. We rather differ from 
the opinion that such tight a are absolutely required, 
as we have seen stone-cases from which the stive was very 
fairly exhausted, although there was nothing but a pipe of 
coarse sacking hanging from the casing into the eye of the 
runner. 

When a special exhaust apparatusis used to suck out the 
air it can be applied to several pairs of stones at once. In 
an example illustrated by Herr Wiebe—that of the 
Rothermuehle at Bronsberg—the meal from the stones is 
first conducted into a eytindrical casing of iron plate, where 
it is turned round in a spiral line by an apparatus similar 
to a hopperboy (only much smaller), which also spreads it 
out, and thence conducts it to the elevator. White’the meal 
is being spread out it undergoes the current of air produced 
by the Schell fan, which passes through the eye of the 
runner and the grinding surfaces, then over the surface of 
the meal, and at last makesits way out ata pipe. Ina receiver 
specially constructed for holding the mixture, the water 
condensed from the vapours collects itself with the small 

yarticles of flour held in the current. A soft pasty mass 

is thus formed; and in an account of this mill, published 
in the Zeitschrift fiir Bawwesen (V., p. 25), it is stated, 
“that in damp weather, as in autumn and spring, it often 
happens that, with apparently dry grain, besides the pasty 
mass above mentioned, not less than from six to eight 
cubic feet of clear water are drawn off.” This has been 
condensed from the vapours thrown off during one day by 
four pairs of stones—as each exhausting fan serves four 

irs of stones. These fans are 3ft. in diameter, with 

lades 1ft, wide, making 330 revolutions per minute, and 

they each are driven by a strap 4in. wide, running on a 
pulley Gin. in diameter. The sort of rotating rakes used 
in the receivers into which is fed the meal from two pairs 
of stones, make four revolutions per minute, and are 5ft. 
in diameter. 

The employment of a separate flue is the most 
usual means of applying the exhaust; but Herr 
water-power mills at Berlin, for ventilating millstones, 
patented in this country. The exhaust fan is fixed directly 
to the skirt of the runner. The stones are 4ft. in diameter, 
and the millstone case, or tun, 5ft. 6in. outside. The eye 
of the runner is fitted with a cast iron pipe, carried up 
through the case, and packed against it by means of a 
leather collar. The wooden cover of the casing is also let 
tight into the sides in the same way as the bottom of a 
cask. The bottom of the millstone case is itself made 
tight agains; the top of the hurst. The annular space 
between the skirt of the runner and the casing thus forms 
an almost closed space, which only communicates by two 





openings with the atmosphere—that through the pipe 
let into the eye of the runner; and, secondly, through an 
opening in the stone case, into which is fixed a pipe. 
| This pipe communicates with another of larger diameter, 
| and set vertically, forming a sort of chimney, reaching to 
the topmost storey of the mill. The runner is fitted with 
from four to six wings, so that, when it is in motion, they 
act like a fan, driving the air out of the stone case into 
the main pipe. A blast is thus caused, which induces a 








| grinding surfaces. Each three pairs of stones communicate 


from a pair of common stones 32 deg.—a difference of | with the plate chimney, and each pair of these chim- 


6 deg. in favour of the runner formed with slits. But this 
construction has the objection that, though the wings on 


| (Dunstkammer). 


|neys enter a stove-room, or rather “ vapour chamber ” 
The stive collected in these chambers 


the top of the stone take up a sufficient quantity of | forms, with the condensed water, a slimy paste, which soon 


air, only a small portion gets driven between the grinding 
surfaces, while the greater part escapes towards the peri- 
phery by means of the centrifugal force. 


The second system of ventilating stones consists in the | 
application of rotating fans, which suck up the atmo- | 


spheric air and then force it through the eye of the stone 
between the grinding surfaces. Compressed air is thus 
used, though this pressure is very slight. In some arrange- 
ments the air is forced in from above through the eye 
of the runner, in others from below through the 
eye of the bottom stone. In Armengaud’s Publication 
Industrielle an account is given of some experiments with 
M. Cabanes’ system for forcing in air. They lasted four- 
teen days, and were conducted in suchwise that the seven 
pairs of stones at a certain mill were alternately worked 
without ventilation, and then four of these seven pairs 
with the apparatus for forcing in air. It was found that 
the seven pairs of stones working without air ground 
1,448 lb. of grain daily, or 2071b. per pair per hour. 
With the four pairs of stones movided with the air 
apparatus, 2,078 lb. were ground, or 519°51b. per pair of 
stones. This would show a gain of as much as two and a 
half times the work of the common stones. The con- 
sumption of coal for every hundred pounds of grain 
ground amounted to 141b. with the common stones, and 
10°88 Ib. with the ventilated mills, thus showing a saving 
of about 23 per cent. The temperature of the meal is not 
stated. Herr Wiebe remarks that “the application of the 
“ system of blowing in the air has the advantage of sim- 
“ »licity compared with that of sucking out the air, as it 
“is not even necessary to make the eye of the runner air- 
“ tight "—at least if the air be sent in from below, and 
directed between the grinding surfaces by means of a 
deflecting plate. 


| 


| 


ferments and rots away. Its utilisation is of very little 
importance, and the amount of stive collected in the 
chamber is very slight. In many mills these chambers 
are omitted, and hence the products are driven out into 
the air through the vapour pipe. But in those countries 
where, on account of a tax on flour ground, it is required 
to check the weight of flour ground in the mill by that of 
the meal, it is necessary to set up such “ vapour 
chambers.” 

It is clear that the full benefit of the exhaust cannot be 
obtained unless the air be sucked down the eye of the 
runner and between the grinding surfaces. The stive is 
of course got rid of even if no current be induced through 
the stones, but the grinding is not thereby accelerated and 
facilitated. In order, therefore, that the supply of air 
answering to the suctional action of the fan may not come 
up the meal spout, the exit orifice for the meal must be 
hermetically closed. Herr Wiebe describes one or two 
plans for this purpose which he has himself carried out 
with success. 1. The meal is allowed to stop in the spout 
which is temporarily closed from the external air; but as 
this pipe would soon fill up, it is necessary to let out from 
below the same amount that flows from above, while a 
certain amount remains behind to keep the spout closed. 
He obtained this object by forming the bottom end 
of the pipe in the shape of a funnel, provided with a 
shoe and disc. The flow of the meal through the shaking 
shoe could hence so be regulated that a proper amount of 
meal flowed out, while the amount just required for 
closing the spout remained behind. 2. The meal spout 
is provided with a slide valve or a cock, which alter- 








All the particles of flour remain united | 


nately opens and shuts in order to Jet out an 
appropriate quantity of meal. For this purpose can be 
applied a sort of regulating valve, consisting of a cast 





current of air through the pipe in the eye, and past the | 


iron roller 10in. in diameter and 12in. long. By means of 
a -pulley fixed on its axis it can be turned round in a 
block of wood (a, a), which encloses on each side about 
three-tenths of the cylindrical surface of the’ roller, 
Above and below about three-tenths 
of the cylinder are uncovered, and it 
is cut out at b and c, and also to an 
amount of about two-tenths of the 
surface of the cylinder. In the figure 
the receptacle } is turned round to the 
fallingmeal which collects itself therein. 
As the roller turns back the concavity 6 

ets below and empties its contents 
into the endless screw which conveys 
it away, while the receptacle ¢ is at 
top and is being filled with fresh meal. 
The roller can make from twenty-five to 
vr thirty revolutions per minute. 3. The 
similar arrangements employed in mills for peeling grain, 
in order to feed the matters being ground in an intermittent 
manner, can also be adopted. ‘They have here to be con- 
structed in suchwise that they cause an intermittent 
emptying of the meal spout. Amongst these is a sort 
of double hopper, the. top one feeding another of a 
smaller size, which, in its turn, lets the barley to be peeled 
into the mill. Each of these hoppers is furnished with a 
slide, which is worked to-and-fro at determinate periods 
by means of a self-acting motion. A somewhat similar 
contrivance could evidently be adopted to alternately open 
and shut the meal spout. 

The fourth system of ventilating millstones, which con- 
sists in a combination of Nos. 2 and 3, remains to be 
mentioned. A blowing fan forces air through the eye of 
the runner between the stones, and at the sanie time the 
air which has passed between the grinding surfaces in 
company with the watery vapours is sucked away by 
means of an exhaust fan. At the Rothermiihle in Brons- 
berg this plan succeeded very well, as there were no pasty 
deposits. “But,” says Herr Wiebe, “it is questionable 
“ whether the greater complication of the whole arrange- 
“ments due to the combination of both systems is not 








Wiebe describes a simple mode adopted in the royal | 


which we do not think has ever been either tried or | 





| 


| 
} 





“ counterbalanced by the advantages which are offered by 
“ the use of the exhaust alone.” 








NOTES ON PRIVATE BILLS. 

Ovr legislators exhibit strange inconsistencies at times in 
their modes of dealing with public and private bills. In some 
instances, bills and resolutions, of comparatively little vital inte- 
rest, are the causes of protracted, wearisome, and often 
adjourned debates, and necessitate heaps of printed matter, 
editions of bills as introduced, as amended in committee, &c.— 
matter almost universally “taken as read,” except by a few of 
the persons immediately interested. On occasion, however, as 
recently, the Houses can meet, even on a Saturday, on 
which the members usually claim a dispensation from their 
parliamentary duties, and carry a vitally important measure 
through all its stages at a sitting ; the Speaker putting the suc- 
cessive motions in the course of a few minutes—that the bill be 
read a first time, that the bill be read a second time, that the 
House resolve itself into a committee on the bill, and, the bill 
being ordered to be reported, be read a third time. The sum- 
mary end of all this was that “the Speaker put the motion, which 
was agreed to.” To complete their imvortant day's work, the 
Houses met at eleven o'clock at night$to receive, or wait for, 
the royal assent to their Act, and her Majesty’s faithful Com- 
mons emerged from Westminster Hall as the “wee short hour 
ayont the twal” boomed on that Sabbath morning from all that 
we have as a successor to Big Ben, hung in the clock tower hard 
by. Few cavillers will be found to complain, under the circum- 
stances, of this rapid dispatch of business, or to express regret 
that there was not time to print several editions of the “sus- 
pension ” bill, for the almost exclusive profit of the printers and 
waste paper dealers. Both Houses proved themselves equal to 
the pressing exigencies of the case, and as for the dispensation 
with printed matter, they established for themselves a good ex- 
ample or precedent which they would do well to keep before 
them in relation both to public and private business. 

The first batches of the Board of Trade reports for the session 
on railway and canal bills have been issued recently. Number 
one of the series is a general report, and gives an alphabetical 


| index of all the railway and canal bills for which there were 


petitions, and the necessary documents presented or lodged at the 
times prescribed by the standing orders. The report further 
includes a summary of the railway bills and their mileage, 
which involve the construction of new lines. From this it 
appears that 478 bills have been deposited this session which 
relate to railways, canals, harbours, docks, and tidal waters; and 
that 417 of these relate to railways, of which number 310 are 
for new lines, aggregating 3,555 miles, with 89 miles of proposed 
deviations in addition. After this summary is the “grouping 
list,” in which bills are grouped according to localities, and as 
they are to be dealt with by the referees and committees, 
Then follow sundry instructions or suggestions for the guidance 
of the select committees on private bills. The whole docu- 
ment being concluded by a map of the railways proposed in 
the session of 1866 in the metropolis and its vicinity. Headed 
by this useful report comes the first thirty-five separate reporta, 
which have to be printed, it would seem, upon each of the bills, 
dead and living, which were deposited in due course in the private 
bill office. We say dead bills, inasmuch as well nigh a hundred 
of the private bills, out of the 633 petitioned for, are reall 
defunct. The standing orders examiners commenced th 
duties on the 20th of January, and it was well-known some 
weeks since that the promoters of many of these bills, being 
called and failing to appear, had no intention, probably no ability, 
to proceed. Notwithstanding this, a separate report is given 
upon each and all, although the Board of Trade had a margin of 
several weeks to purge their list. Perhaps they act upon the 
motto, “The more cost the more honour.” Even with its sur- 
plusage, the general report is an interesting and able document, 
and as for the special reports upon the still-born schemes, we must 
be content with their destination to the cheese or butter-monger, 
although we must submit that it would have been better for the 
exchequer, and certainly better for the cheese or butter buyers, 
that their respective commodities had been wrapped in paper 
free from the useless printing. 

The railway bills are divided into twenty-eight groups, of 
which the first are the Metropolitan district, embracing two 
groups and a supplement. We notice that in the North Metro. 
politan district there are as many as twenty-six schemes for new 
lines enumerated in the group, but of these four have been 
dropped, leaving twenty-two to be dealt with. The greatest 
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lengths amongst these are the North Metropolitan, 26 miles, and 
the Metropolitan and St. John’s Wood, 18 miles. The Mid- 
London will probably excite more lively interest than any other 
in the group; according to the plans ited it will be above 
6 miles in length. The examiners reported on the Mid-London 
that the orders were not complied with; but the select com- 
mittee have reported in favour of the bill being proceeded with 
on certain conditions, including the deposit of amended plans, 
sections, and book of reference. The South London group has 
fifteen schemes, and includes the Surrey lines of the Brighton 
Company, about 15} miles in length; the City, Kingston, and 
Richmond, 13 miles; the Wimbledon Railways, of about 104 
miles. The South-Eastern, and London, Chatham, and Dover 
district, has thirteen schemes, including the Maidstone and 
Ashford line of 20 miles; the Eltham Valley, above 18 miles ; 
and the New Romney, above 13 miles. The Brighton district 
group has six schemes, and includes the London, Lewes, and 
Brighton, promoted by the South-Eastern and the London, 
Chatham, and Dover companies, and which is 56 miles and 
22 chains in length ; the London and Worthing direct, 36 miles; 
the St. Leonards and Hastings, above 7 miles; and others. The 
London and South-Western district group has seven bills ; with 
varying numbers of bills in the groups for the other counties and 
districts. The bills relating to Wales are arranged in four 
groups, to Scotland in three, and to Ireland in two groups. 
There are fifteen bills relating to farbours, docks, or tidal 
waters and piers in England; four fisheries bills, twenty-four 
relating to roads, water supply, canals, bridges, land reclamation, 
river purification, &c., in England; eight private bills, other 
than railway bills, relating to Scotland; and eight relating to 
Ireland, 

It is now beyond question that the session will be the 
heaviest ever known as regards the amount of private business 
to be got through. On the last day for the deposit of petitions 
against the first batch of bills read a first time, that is, eleven 
clear days after the first reading, considerably more then five 
hundred petitions against bills had been deposited at the private 
bill office, and large additions to the number have been made 
daily since then. The opposition is in many cases of the most 
formidable character, the entries of the great companies and of 
corporate authorities as opponents to many of the schemes being 
very numerous. A considerable number of petitions relate to 
standing orders, and will be disposed of summarily by the 
select committee on standing orders. Many of them have 
already, indeed, been dealt with, in some instances thirty or 
forty being cleared off at a swoop by the finding of the com- 
mittee, either in favour of the standing orders being dispensed 
with, or otherwise. It will be different, however, with the peti- 
tions against bills “on the merits,” as the petitioners in such 
cases are entitled to be heard by counsel—one counsel only for 
each party before the referee, but an unlimited number of learned 
gentlemen before the select committees of Lords and Commons. 
It is evident that if the business is to be got through at all it 
must either be by continuous sittings of the committees without 
vacations, or by simplification of the tribunals. 

A large number of bills have already been read a second time 
and committed ; but, notwithstanding all that has been done, it 
may be said that those who will have the most onerous duties to 
perform in relation to the private business of the House can 
scarcely be said to be in collar as yet. The real tug commences 
in the referee’s court, and is continued in the select committees. 

The referees have been appointed at last, and on Monday com- 
menced work in hearing cases touching locus standi, On Tuesday 
and subsequent days they have been engaged upon water and gas 
bills. The courts of referees A and B, which commenced their 
sittings on Tuesday, consist in the one group of Mr. Woodd, 
chairman, with Mr. Bonham Carter and Sir John Duckworth. 
In the other court the members are Mr. Leveson Gower, chair- 
man, with Sir W. Gibson Craig and Mr. Hassard. Sir John 
Duckworth, Sir W: Gibson Craig, and Mr. Hassard are not 
members of the House, and will be paid officers, it may be 
presumed, 

The examiners on standing orders are still at work upon the 
few remaining adjourned opposed petitions, but their part of the 
work may now be said to be all but completed. There are now 
only about half a dozen bills that have not been before them, and 
in addition to these they have only a few adjourned cases to dis- 
pose of. 

We notice that seventy-nine of the members of the new 
House of Commons claim exemption from serving on com- 
mittees, on the ground that they are above sixty years of age, 








DEATHS. 

ON 25th Feb., at Kilburn, after a short illness, GEORGE TATE, C.E. Friends 
will please accept this intimation. 

On 25th Feb., at his residence, West Brompton, CLEMENT AUGUSTUS ScorTT, 
Esq., C.E., elder son of the late Joseph Scott, Esq., of Wakefield, in his 
thirty-eighth year. 

THE INSTITUTION OF CIVIL ENGINEERS OF 
IRELAND. 
THE PRESIDENT’S ADDRESS. 
(Continued from p. 148.) 


Iv employing this illustration from the faculty of medicine, I 
wish to be understood as taking it no further than I havedone. It 
has been more than once attempted to ground upon its more ex- 
tensive use one argument for creating a faculty of engineering, 
and vesting in the council of the institution in London the power 
of granting or withholding diplomas, without which a civil 
engineer should not be entitled (probably not permitted) to 
practise in Great Britain. There is but little probability that a 
change se fraught with evil to our profession and to the public 
will ever occur ; but the proposition has been advanced in a wa 
very likely to mislead the outsider as to the mistakes upon whic 
it is based. 

It is urged that in social status, in public importance, rank, 
wealth, and knowledge, the engineering profession stands on an 
equal rank, at least, with any of the old learned faculties. That 
the diplomatising system works well abroad, especially in France 
and Belgium, and less stringently in Germany, and proves its 
value by the superior individual attainments of engineers of those 
countries. That the diploma would stamp with recognition the 
ascertained competent practitioner, and mark the place given in 
the body politic to the whole profession. That by no other 
method can the swarm of uneducated or incompetent pretenders 
to the title of civil enginecr be kept off, and prevented from 
injuring the reputation of the profession of which they dub 
th lves x s, &c. Lastly, that the principle has, in fact, 
been already conceded in these countries by the foundation, on 
the part of the universities, of diplomas in their several schools of 
engineering. 

Such are the chief grounds on which this change is urged. The 
fallacy lurking behind rests upon an indistinct idea of what are 
the conditions essential to the constitution of a learned faculty, 
and what is the proper scope of a diploma of whatever kind. 
W ithout entering more deeply than time will permit upon the 
subject, it may be said that it is of the very essence of any faculty 
that its end or object and boundaries should be precise and 
defined. That whatever be the advances or improvements made 
in the method, or even in the principles by which the method of 











effecting its aims or objects are attained, yet that its boundaries 
—— a bo gee Thus, in So of medici e, —_— 
whi yokens, makes nearest approach tow: 
ow pee whatever advances or imgoowennediio it may make, 
it yet continues to have its boundary constant, and its aim dis- 
tinctly marked and limited to the healing art, as the German 
correlative, Heilkunst, more immediately and clearly indicates. 
And thus when the medical student has proved, on examination, 
his possession of the stock of ascertained knowledge of anatomy, 
physiology, pathology, &c. &c., he properly becomes entitled to 
jae ate a for his right to practise, with supposed 
ublic this healing art. : 

y But whe hall assign any such limit of scope or pening, 20 to 
practice, in the possible work of the civil engineer ! tting 
aside the multifariousness of acknowledged s ities in his profes- 
sion—yet to any one of es every engineer is liable to find at 
any moment that he must apply himself—who shall predict what 
new and before utterly unknown fields of engineering, a new 
scientific discovery, or the happy application of an abstract truth, 
new or old, may in a moment unexpectedly call forth. 

The Rainhill 1 tive petition in one day unexpectedly 
revolutionised nearly all anterior civil engineering in requirements 
as in practice. 

Oersted’s electro-magnetic discovery compelled civil re gem 
to embrace, for the first time, all that is delicate, profound, an 
practically difficult in electrical science, and created a new domain 
in electro-telegraphy. 

Thermo-dynamics may produce some analogous, but equally 
unforseeable expansion, or rather new creation, any day. 

Or to take an extreme case: sup it possible that aérial 
navigation were once (as some fon imagine) shown to be 
practicable with advantage, would not the fact instantly call forth 
a class with the speciality of eronautic engineers. Amongst these 
aspirants, whose views would be towards the moon, in perhaps, 
more senses than one, the ancient diploma of the respectable old 
gentlemen whose knowledge and practice had been ‘‘of the earth 
earthy,” would be waste paper. 

While ever, in fact, the scope of the civil engineer, in its broad 
and true sense, remains co-extensive with the cosmos itself, whose 

wers it is his business to evoke and employ for the comfort, 
improvement, and civilisation of our race, so long must the grant- 
ing of a diploma for such a limitless office be absurd. The 
grantors, ‘‘ examinatione habita,” may themselves be thrust back 
the next day into professional medizvalism by some new creation 
on the of the very man to whom they have granted a diploma 
which he has already made obsolete. 

But if this be so, it may be said degrees granted by the 
schools of engineering of our universities are equally absurd. 
This, however, does not follow. The engineering degrees con- 
ferred by this university, for example, are of two sorts—those for 
the curriculum in the engineering school, and those, such as that 
of the ‘‘ Mastership in Engineering,” which may be conferred on 
any one. 

e diploma of the first sort simply testifies that the holder has 
diligently pursued a course of special study, which does not, 
indeed, and never can, make him an engineer, but which is well 
calculated to fit him for becoming one; its scope is limited and 
precise, its meaning equally so and real. The diploma of Master 
in Engineering, while higher in rank, is in fact only a larger form 
of the previous one, or is but an honorary distinction, like the 
more ancient LL.D., and then testifies to nothing more than to the 
good opinion of the conferring body, usually founded upon merit 
as determined by actual achievement in life and practice. 

While this latter diploma, therefore, may have more or less 
weight, it is impossible to deny the validity of the former one ; 
and I am satisfied that this certificate of a good course of special 
studies on the part of students of our engineering schools is 
growing in the estimation of all right-thinking civil engineers in 
practice in our islands. But whether this be so or not, there is a 
radical distinction between a diploma or license to practice engi- 
neering, and one that only testifies to education given. 

The subject of the education of engineers has been so recently, 
and, upon the whole, so well handled by Mr. John Fowler, the 
president of the institution in London, though I am not prepared 
to concur in all his views, that I shall scarcely allude to it here 
further than to say, that there is much more appertaining to the 
mental furniture of an accomplished engineer, which can be taught, 
and thoroughly, in a school of engineering such as that existing 
here, than many members of our profession are prepared to admit. 
No teaching, cither in college or workshop, on great works, or in 
the world, will ever make an engineer out of a young man by 
nature ill-fitted for such; and parents, who in so many cases seem to 
fancy that any average boy can be made into an engineer, capable 
of earning his own bread in after-life, by the same process, and as 
surely, as he can be made an attorney or an apothecary by appren- 
ticing him to one or other of those ; would do well to understand, 
that until after a lad shall have passed through, with credit, the 
higher education of our great primary schools, and acquired the 
usual rudiments of knowledge, and reached an age at which some 
of the lineaments of character begin to mark and show themselves, 
it is premature to attempt to decide whether his career shall be or 
not be that of engineering. 

The best warrantries for future eminence as an engineer, even in 
any one of its specialities the most limited, are afforded by the 
possession on the part of the youth of a strong natural concep- 
tuality, evidenced by the love of observation, and the power of 
observing correctly, usually accompanied as these are, by more or 
less of the artistic faculty, and love of beauty in form, proportion, 
and colour. He should evince a naturally logical cod and such 
soundness of judgment in weighing evidence or opinion, as allow- 
ance made for youth, may place him rather above his fellows. 
Unusual delicacy of constitution, or physical defect, unfit a youth 
for engineering as much almost as they do for soldiering. 
Possessed, however, of these natural qualifications, he may enter 
the school of engineering. And now, what can it teach him? 











The information of the engineer may be to a great extent com- | 


prised roughly under the five following heads :— 

1. Pure and Applied Science: Mathematics, mechanics, 
physics, chemistry, light, heat, electricity, meteorology, tides and 
waves. 

2. Geodetics: Surveying, measuring, 
hydrography, dialling, or mine surveying. 

3. A tactile knowledge of materials, and their pro’ 
and modes of being acted on, and their phenomena when acted on 
by tools or by natural agencies. Their localities in nature, &c.; 
for which terrestrial physics, geology, mineralogy, and metal- 
lurgy, are the fitting foundations. 

4. The historical knowledge of means and methods; of what 
has been done before, in the contest with nature, by engineers, 
mechanicians, and technologists—a wide subject, but delightful 
reading to any man whom nature has intended for any one of 
those avocations. 

5. Political and social economy, the legislation of engineering, 
the nature and routine of Parliamentary proceedings, and some 
knowlege of the laws that relate to railways, drainage, water- 
courses, contracts, &c. &c. 

Now, while almost the whole comprised under the 1st, 2nd, and 
5th heads may be fully and completely taught in a school of engi- 
neering, a very large proportion indeed of what is comprised in 
the 3rd and 4th may also be so taught. 

_In fact, as regards the tactile knowledge of the sensible quali- 
ties of the materials of construction, a far more searching and 
precise knowledge may be “ey picked up, from the descriptions 
and demonstrations aided by specimens and tools, emanating 


nautical astronomy, 


from the trained and orderly mind of a professor, who has 
himself had some practice as an engineer, than most so-called 
“* practical men ” who have had next to no training, and have made 
up for themselves their own fardels of observation, ever acquire 
in their whole lives. 

Travelling, the opportunity for observing materials as they 


rties, uses, | ~ 
| the miry clay of the feet of that colossus of violence, falschood, 





occur, and as they are oo gone upon the grand scale in various 
i t 


countries, and of seeing and examining the actual works in archi- 
tecture, in civil and mechanical engineering, in arts and manufac- 
tures, that bygone races of men have bequeathed to us, and that 
other races are Leper become a= yay d before the knowledge 
of materials and of methods acquired in the school, can fall into 
its just place and assume its —— scale in the student’s mind. 

t, then, is still wanting, that the student may develop into 
the engineer in his best and highest sense—may become one in 
utroque parato, to whom no project, no task for wielding the 
materials and forces that are in nature, and fashioning them to 
human uses, can be poageeet, and find him unpre or 
answer, simply practice. + alone, though combined with all 
that nature and training can confer, will enable any man, best to 
examine and advise upon the project set before him, as to useful- 
ness, cost, and financial return—with least error to choose from 
amongst many modes of accomplishing each particular of a 
complex whole that which is soundest, safest, cheapest, best; and 
having decided, that alone can enable him to carry out his work 
to completion, triumphing over successive obstacles, in the naked- 
handed contest with nature, to an assured and perfect end. 

Such practice may be well begun by most men by becom- 
ing an assistant in the office of an engineer already engaged 
in works. The field of observation, however, in any one office is 
always limited; and it must not be supposed that if there bea 
possible opportunity, practice may not best, though with greater 
risk, be begun at once in the open battle-field with nature. 

Thus it has been, in fact, that most of the great men whose 
names stand still like stars in the firmament of constructive 
history, made their ways to fame. 

To every man’s strong head, and stout heart, and cunning hand 
it is a te nature given, that thus the kingdom of engineering 
shall suffer violence, and the violent take it by force ; but of the 

oung man whose eye is not ‘“‘thitherward tending” at least, but 
ittle need be expected. He may comfortably and subordinately 
nestle down in the rewards which the existing progress of the 
world bestows as generally aud liberally on ours as perhaps on any 
other calling ; with decent conduct he may be sure of his bread and 
cheese, but he will not, except by some lucky accident, leave his 
mark upon the sands of time. 

One word more, I cannot forbear adding, before we leave the 
subject. Above all, it is important that the rising generation of en- 
gineers should be nurtu and self-cultured as gentiemen, in the 
best and truest sense of the wo 

In no liberal art or avocation age the temptations to moral obli- 
quity greater, perhaps increasingly so, than in ours. Projects, the 
most impracticable or ruinous, are launched, often by men devoid 
of scruple or honesty—who bid and outbid for the engineer’s sup- 

rt. Litigants, patentees, inventors, will try to weigh his truth- 
fies in testimony, against gold. Professional rivalry and com- 

tition will often demand his self-examination and self-denial, 
est he be tempted towards those indecent underminings or snatch- 
ings at the practice or work or brain product of another, that have 
been and are still the occasional disgrace of our profession; and 
that, indeed, sadly distinguish its practice from the delicacy and 
severe etiquette that rules the conduct of men of the medical 
profession. 

I have dwelt so long upon these topics that I fear I have already 
exhausted your patience, and in any case left little room for 
others. I shall, however, venture to recall to your memories 
very briefly some of the great undertakings recently completed, 
or in progress, or in contemplation, in the world of construction 
or of technology. 7 . 

Ours is the age of material progress, which reflecting men begin 
to see necessarily involves with it changes and progress in the 
world of mind and of spirit, the most searching, fundamental, 
and unexpected. 

Social habits and polity; commerce, domestic and international; 
the modes of taxation, the diffusion of knowledge, the planting of 
the waste places of the earth; the conduct of war, its weapons, 
its modes of attack and defence; the artificial barriers set up 
between classes; the antipathies of caste; the ceremonies that 
await the sepulchering of the dead; and even beliefs and ancient 
creeds and om of faith and worship, all are being kneaded 
beneath the unseen, but resistless, influences upon them, of those 
palpable and'material powers, over time and space and weight 
af matter, which have been evoked by the engineer within the 
last eighty years. : 

Many of the moral and physical changes being effected by the 
power of steam locomotion by land and water alone, are of a 
character that no man could have foreseen; and startling as they 
already are, foreshadow others still greater, and seem to point out 
to us clearer notions as to the nature of the forces which really 
govern the world and determine its progress than we had been 
previously taught to accept. 

It might possibly have oa foreseen that the steamship and the 
railway would in time enable the luscious fruits of the tropics, 
within a few weeks of their having been gathered in the sun, to 
be eaten amidst frost and snow by the fur-clad Russian; that the 
pine apple, the very symbol, but a generation ago, of the rich man’s 
feast, should be sliced and sold from barrows in the streets of 
London and Paris, at a price to suit even the gamin; but who 
could have predicted that the same power should change the 
etiquette of courts, and bend to its modes the habits of monarchs, 
the course of dipl y, the def of nations, and the conduct 
of war? 

Who even yet fully realises that over the whole continent of 
Asia, and more especially in our India, where preaching has 
indeed proved itself to be foolishness, the steamship and the rail- 
way are destined to be the real missionaries; and that under the 
levelling influence of this new power to move and travel, caste and 
the theologies and creeds to which it belongs—social ceremonies 
and systems bound up with these, all of them the most ancient 
of which we have any certain history, and hitherto the least mu- 
table, are melting away without persuasion or compulsion, and 
moulding themselves into new and more true and living forms. 

But I must forbear to enlarge upon the tempting theme of the 
mental and moral effects upon our race—of material progress as 





| especially urged forward by the engineer, which, in its silent but 


powerful action, seems to underlie all other progress; and be like 
the stone cut out without hands, which the Chaldaic seer saw 
launched through the midst of heaven te fall upon the earth, the 
destined instrument to break in pieces the brass and the iron and 


and ignorance that still tyrannises over and oppresses the sons of 
men. 
It is but thirty years since railways commenced to be a mode of 
travelling, yet already more than eleven hundred millions of 
money have been expended in spreading upwards of 70,000 miles of 
lines over our globe. 

Each year adds largely to the total. Within the last two years 
Parliament has either already sanctioned, or been applied to for 
sanction, of nearly 270 miles of new railway in and around our 
own metropolis of London. The capital necessary for those sanc- 
tioned is about twenty-one millions, and that for those now before 
Parliament nineteen millions; or a total outlay of forty millions 
in and about London alone. Among these projects are embrac 
two new tunnels under the Thames, and five new bridges over that 
river. 

If we look to our progress upon the water we find that we are 
adding to the tonnage of our mercantile marine at the rate of 
more than 200,000 tons per annum, of which nearly one-half the 
ships are built of iron. This is exclusive of ships of war, of 
which, in armour-plated vessels, our own and the French navies 
contain so many noble examples of constructive skill, the cost of 
each of which may be reckoned by hundreds of thousands. In- 
dispensable these are, probably, in the present state of the world; 
but we cannot avoid longing for the time in human progress to 
come, when such enormous masses of the wealth produced by 
human labour may not be diverted from its proper uses, in the 
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‘comfort and sustentation of man, to provide by brute force 
against the probability of brute violence or fraud. 

The problem of invulnerability in ships of war to the direct 
stroke of a given maximum 7 amg requires, as its fundamental 

the dimensions and form, speed—for upon that depends 
the weight of engines and Sane aos equipment, of the largest 
ship that is practicable and proper for the destined use. This, in 
our own case, finds its limit in the largest and longest ship of war 
that can berth at our marine arsenals, and mancuvre in our 
narrow channel seas. This last greatly depends upon the small- 
ness of circle within which “ eens about ” voy, ~ performed. 
That circle rapidly enlarges with increase in Pe the power of 
the rudder of given size to turn a ship of given form varying in- 
versely as the fourth —. of her length. 

These elements of ship being settled, the question of defen- 
sive ymgre aewe itself, in the first tae, into i a 
shall the to spare tonnage that the ip possesses above her 
power, fuel, and equipment, be so disposed over the required area 
of defended surface of hull, as to give —when reduced into a struc- 
ture of iron and wood, or ‘of any other materials—the maximum 
resistance per unit of surface to the impact of shot of given mass at 
the greatest given velocity. It is well thus to state the problem with 
precision, as it is very far from being yet solved, and many who treat 
of it show a want of clearness as to its conditions and limits. The 
experiments made at vast expense in this and other countries have 
not advanced the great feat of the question much beyond this, 
that no armour yet devised and capable of being borne by any ship 
of war afloat or designed, can withstand the stroke a few times 
repeated about the same spot of a projectile about 600 lb. weight, 
with a velocity of under 2, per second. The only remark- 
able advance in resistance, conferred by mere disposition of material 
of a total given weight, has been due to Mr. Chalmers’ arrange- 
ment, in which the wood backing is divided and supported by 
transverse septa of plate iron. 

So far, however, the victory is with the guns, and it may be 
added it is likely to continue so. The problem of the most 
powerful possible gun, like that of the least penetrable armour, 
rests upon the data of the weight, form, and velocity of shot 
donee, the latter element depending almost simply upon the 
weight of "powder charge in relation to the weight of the shot. 
The form of the latter, and hence the calibre which it determines, 
fix the limit at which any increase of weight with a given velocity, 
or of velocity with a given weight, causes the gun, even though 
made of steel and wrought iron, our most resistant materials, and 
disposed in the best manner, in ringed structure, to become crippled 
after a few rounds. 

With rifled guns it is pretty certain that this limit is reached at 
a calibre not much exceeding 13in., throwing a projectile of 600 Ib., 
propelled with a velocity of about 2,000ft. per second. Under 
these conditions every round produces some ‘sensible deterioration 
of the gun; the metal of the interior tube, although of steel, 
becoming fissured first at the angles of the rifle grooving, about the 
seat of the powder, and section of maximum strain, and the whole 
of the metal soon affording evidence of partial disintegration, by 
simultaneous compression and tension in orthogonal directions in 
a plane transverse to the axis. 

Rifled cannon are, however, not indispensable to the destruction 
of armour plating; and it may be stated as certain, that the value 
of such guns afloat has been greatly overrated. Great range, 
accuracy, and extreme velocity, to effect punching through armour 
plates, are the supposed advantages for marine use, upon which 
those interested in the manufacture of rifled cannon have based 
their arguments for the preference given to these over smoothbores 
throwing spherical projectiles. But accuracy and great range are 
all but useless in a cannon borne upon an oscillating deck; and of 
all conceivable ways in which a given amount of projectile power 
can be expended in penetrating armour plating, punching out by 
an extreme velocity, a round hole having just the diameter of the 
shot, and admitting of being easily plugged, is that which is most 
wasteful and which effects the smallest amount of permanent 
injury on the ship. 

A smashing blow, delivered by a ponderous projectile at a 
moderate velocity, which shall either stave in a large area of the 
ship’s side at once, or shall produce a large irregular star of 
radiating fractures and detached pieces of plates, with shaken and 
damaged internal framing, is that which must produce the most 

“*immedicable wound ” in any, ship’ 's side ; and the one that may 
be followed up by ‘“‘shell-fire” from rifled guns with the most 
fatal effect. Such a blow may be delivered best by a very large 
spherical shot with a moderate velocity. In such case the strain 
upon the gun is greatly reduced, not alone by the diminished 
initial velocity, but by the reduced inertia of the spherical shot 
in relation to the unit of area of the calibre of the gun. 

It is not a little remarkable, however, that notwithstanding 
the great sums that have been expended in firing at armour- 
plated targets, at Shoeburyness and elsewhere, not a single 
satisfactory experiment has been made with a view to fairly 
compare the destructive effects of rifled shot at great velocities 
with those of much heavier spherical shot at comparatively 
low ones. 

Before leaving the subject of artillery, in which there is much 
of interest impossible to advert to here, I may mention that at 
present the well-known house of John Brown and Co., of Shef- 
field, pl making tools and arrangements for rolling out the 

‘uses” or “‘forge blocks” for making field guns, or even those 
of ere a so as to avoid the evils incident to forging by the 
hammer; thus carrying out into practice that which was suggested 
by myself in 1855, in my “ Treatise on the Materials for 
the Construction of Ordnance.” One of the consequences of this 
will be greatly to reduce the cost of production as well as to 
improve the material. 

(To be ascaannid 
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Class 1.—_PRIME MOVERS. 
cane) Fized Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, Fittings, dc. 


2051. M. P. i. BOULTON, Tew Park, Oxfordshire,“ Improvements in generating 
steam, and in heating steam and aeriform liquids.”—Dated ith August, 
1865. 

In carrying out this invention steam passing from a boiler is superheated, 
and such superheated steam is caused to pass through the water in the boiler, 
such a force being applied to it by means of a propeller or forcing apparatus as 
is requisite to force it through the water. The heated steam rising through the 
water generates steam. The heated steam may be caused to rise through the 
water in numefous small streams. It may pass through the interstices of 
movable bodies, such as balls, which may float or may be suspended in the 
water, or may find their own position by weight. It may pass th 
narrow passages. To prevent these pa-sages from being choked by t, 
they may be kept clear by a tooth or piece moved through the passage by the 
engine, either by a ili orcircular The sicam may be caused 
to rise through the water in the boiler in a zig-zag course by means of plates or 
bodies suitably disposed. A portion of the heated steam may be forced through 
the water, while a portion of it is caused to mix with the steam above the 
water, in which steam are suspended particles of water in a state of spray or 
minute division, The heated steam mixing with this watery steam converts 
the particles of water held by it in suspension into steam. Again, the heated 
steam may be caused to pass over the surface of the water in the boiler so as to 
come in contact with a large portion of this surface, communicating heat to the 
water, and generating steam in this way. 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1986. W. LA PENOTIERE, Essexr-street, Strand, London, “ Composition 

coating the bottoms of tron and wooden ships.” —Dated \st August, 1865. 
¥ This improved composition is formed by the admixture of the 
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:—Five parts by weight of raw white lead, four parts by weight 

the best hard wood charcoal, one to two parts of litharge, one to two parts of 
verdigris, one to two parts of yellow orpiment, and se = of the best 
boiled linseed oil, more or less. The solid be reduced to an 
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1997. J. G. TEAL, Leeds, “ Apparatus for communication between passengers and 
guards’in railway trains.” —Dated 2nd August, 1865. 

For the purposes of this invention the inventor places under the roofs of the 

a’shaft extending from end to end of the same, the shaft of each 
carriage being coupled or not, as may be desired. On each shaft he keys one 
or more handles, as may be requisite, close to the partitions or to the end of the 
carriage. Metal plates are secured to the said partitions or ends of the 
pm eaettel with recesses of the same pom a bor slightly larger than the 
handles. To one of the outer ends of the carriage he affixes a bracket, the 

boss of which sustains the shaft, and has its outer end screwed to receive an 
alarm in the shape of a nipple (on to which a percussion cap may be put) 
encased. and in communication with a powder chamber. Between the before- 
named bracket and the end ofthe carriage he keys a right-angled guide on the 
shaft, one end of which works in a groove or race cut in the end of the 
carriage. ‘This guide supports and lifts a semaphore signal having the shaft for 
{ts fuleram, and working loosely upon the same. The outer end of the 
seinaphore he prefers to make diamond shape, having coloured or stained glass 
in its centre. Upon the other end of the carriage he affixes a cap containing a 
spring to support the shaft when the shafts of such carriage are detached ; or, 
when coupled, a boss, having an internal shoulder for the spring to press 
against may be substituted. In this latter case, that is, when the shafts 
throughout the train are connected, he uses a ball joint for that purpose, in 
consequence of the varying heights of the carriages, and also a slide tube 
connector to allow for buffing, as well as an additional right-angled bracket at 
the connection operating upon a projection on the adjoining shaft when moved 
by the shaft on to which it is seeured, thus showing the carriage from which 
the alarm is given. By this means one semaphore, one lamp, and one cap 
signal act for a whole train.—Not proceeded with. 

1999. F. C. DEAR, Hertford, “* Means of communication between the passengers 
and guard and driver of a railway train.”—Dated 2nd August, 1865. 

This invention is carried out as follows :—An iron bar about two inches 
square is fixed, by means of suspending brackets, in the direction of the length 
of each carriage, the junction of the bars being effected by means of sockets 
which cun be retained in position by means of a screw at the end of one bar, 
leaving the opposite bar free; thus the contraction of the buffers when the 
train is stopping would be provided for. These sockets may be about three feet 
in length, and the junction would be effected at the same time as the coupling 
of the carriages. Under the partition of each compartment of the carriages the 
inventor places a lever, which, at desire of any passenger, can be raised, giving 
the bar half a turn, and the said bar being in communication with a lever 
signal both on the engine and guard’s van, would clevate the signal at both 
ends, and the passengers’ lever, whieh is raised by means of a chain or’ other- 
wise, with wheel and handle, would at the same time raise a signal on the 
outside of the carriage, thus indicating the compartinent whenee the signal 
issnez, and which cannot be replaced except by the guard or other official.— 
Not proceeded with. 

2000. J. PICKIN and R. BAILEY, Congleton, Cheshire, * Apparatus for signalling 
and giving alarm on railways.”—Dated 2nd August, 1465. 

This invention consisis in the use of a vertical sliding bar having a T-head 
projecting centrally through the roof of each compartment of railway carriages. 
The T-heads of these bars are provided with holes through which two cords, 
chains, or rods, pass and extend the whole length of the train, their extremities 
or ends being connected one with a bell or other alarm in the guard’s van, and 
the other to a similar apparatus of alarm on the engiue. the even tension of the 
cord being maintained by a spring or weight attached thereto. To the ends of 
the T-leaded vertical slide are connected horizontal transverse sliding bars, 
Ss ipported in bearings secured to the roof of the carriage; the ends of these 
bars, when at rest, project over the edges of the carriages, and support bolts 
which are suspended therefrom; also to these bars signals or semaphores are 
attached by meaus of bell-crank levers. The action of the apparatus may be 
thus described :— The communication between the guard and engine driver is 
accomplished by merely pulling the cord which is supported and slides through 
the holes in the T-headed sliding bars, but if a passenger wishes to communicate 
the T-headed bar is pulled down by a handle to which it is connected inside 
the carriage; immediately this takes place the ends of the cords are drawn 
towards each other, which gives an alarm at both ends of the train, and the 
two transverse sliding bars are drawn inwards or towards the longitudinal 
centre of the carriage, the effect of which is simultaneously to release the bolts, 
which thereby drop and lock the doors of the compartment from which the 
communication was given, and throw out, by means of the bell crank levers, a 
signal or semaphore on each side of the train, enabling the guard at once to 
ascertain the compartment in which assistance is required.— Not proceeded with 
2005. W. H. PETIGEAN and E, M’NALLY, Manchester, “ Improvements in the 

construction of railway carriages, and in railway brakes and signals.”— 
Dated 2nd August, 1865. 

These improvements in theconstruction of railway carriages consist in making 
high doors, with windows, between the compartments of railway carriages ; the 
said doors are placed in the middle of the carriage, and they reach trom the 
seat to the roof, or thereabouts; the windows are covered with curtains. In 

case of danger or attempt at violence the person attacked can call the attention 

of passengers in the adjoining compartments by striking the door or breaking 
the window, and when the door is fastened, it may easily be broken through to 
afford access to the compartinent in which the violence is being attempted. 
Another part of the invention consists in making the foot-boards which extend 
the whole length of the carriage to project beyond the ends thereof, and in 
making hand rails all along the carriage, except at the doors, and projecting 
beyond the ends thereof, to assist the guard or other person moving along the 
train when in motion. The projecting ends of the toot-board and hand rails 
may be made to hinge backif required. The improvements in railway brakes 
consist in an improved combination of gearmg and springs for accumulating 
power to press the brake-blocks against the wheels when it is desirable to re- 
tard or stop a train of railway carriages.— Not proceeded with. 

2010. P. CATO, Liverpool, ** Iron knees and riders for ships’ fastenings, and iron 
Srames for wood and iron ships.”— Dated 3rd August, 1865, 

This invention consists in the manufacture and use of knees and riders of 
rolled or forged tron, as follows, and such bars bent and formed for knees and 
riders and fraines of ships or vessels, whether such ships or vessels are built 
altogether of iron, or of iron and wood, known as composite ships. ‘The 
invention also embraces the union or junction of the patentce’s beam iron, knee 
iron, and other sections of iron knees and riders at the throat or below the 
beams, or in any other part, to a solid part forming the angle of the knee and 
beam arm, and this solid part may be continued without any welding in the 
throat of the knee as far down the side arm of the knee as convenient. 

2017. L. ANDERSON, Netrtown, Worcestershire, “ Machinery to be used in the 
manufacture of horse-shoes, shoe heel, and toe tips, &c.”— Dated 3rd August, 
1865. 

This invention consists in the employment of a pair of steel rollers mounted 
in standards, the top roll being grooved on the face to receive the iron. In 
this groove are dovetailed cutters, kept in their places by collars at each side 
and kept tight by screw nuts. These cutters are for the purpose of cutting off 
the lengths required for each article; plugs are also formed in the groove to 
make the countersinkings necessary for the nails. Each length or blank of 
iron thus cut off and countersunk passes from the rolls on to a disc or table 
partially revolving in a reciprocating motion, half round and back upon a 
vertical shaft or spindle; the head of this spindle carries a template of the 
form required to be given to the horse-shoe or tip, aud by means of suitable 
guides the blank is held in position whilst, by the revolution of the disc, it is 
bent round the template, and thus caused to assume the required torm; after 
this operation, by the action of a cam upon the main shaft of the machine 
working levers attached to the template spindle, the template itself is with- 
drawn through an opening in the dise, and thus allows the shoe or tip to fall. 
The machine may be driven by any suitable power, and may be geared in any 
suitable manner. 

2026. T. 8. RANEY, Boston-street, Dorset-square, London, “ Securing roof lamp 
glasses of railway and other carrtages.”—Dated 4th August, 1365. 

This invention is carried out as follows:—As the glass is placed in position 
in the roof or other purt of the carriage, a stud or projection, or other part of 
such glass, or of the frame thereof, passes a spring cateh which prevents the 
return and consequent removal of the glass until this catch is released The 
axis of this catch is enlarged into a bossa, and it is pierced or has a pin to 
receive, or is otherwise formed to be acted upon by a key by which the catch 
may be turned back or withdrawn when the glass is desired to be removed ; 
and in order that both hands may be free to remove the glass at such time the 
key is formed with a stop, which, when the key has acted to withdraw the 
catch and free the glass, may then hold that catch back to admit of such glass 
being freely removed. On the withdrawal of the key from the catch that 
catch is again free to act as a stop. Not proceeded with. 

2028. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Construction of 
axle-boxes and bearinys.”—A communication,— Dated 41h August, 1885. 

The object of this invention is the transformation of the sliding friction into 
a rolling friction in axle-boxes, and bearings of railway and other carriages, 
and of the shafts of screws, and machinery in general. The invention cannot 
be described without reference to the drawings.—Nct proceeded with, 

2029. H. A. BONNEVILLE, Paris, ‘* Checking or controlling the payment of Jares 
in cabs and other public vehicles."—A communication —Dated 4th August, 
1865. 

This invention has for its object an improved combination of apparatus 
already known, intended for checking the payment of the fares of public 
vehicles by printing on a ticket or card the time or distance during which the 

mger, has occupied the vehicle, and registering on an indicator the number 
of tickets marked by the said apparatus. The invention consists in combining 
the above-mentioned apparatus in suitable number for the different spaces of 
time for which the vehicle is occupied. in a case, frame, or box provided or not 
with an ord‘nary timekeeper, as represented in the drawings. 























the first two coats and adds it in the subsequent ones, all at 
‘proceeded with. 











Class 3.—F ABRICS. 
Including Machinery and Mechanical ions connected with 
oe Manufacturing, Printing, ing, and Dressing Fa- 
, ke. 


3073. J. and H. ILGHAM, and J, BROADLEY, Halifax, *‘ Looms for weaving.” — 
Dated \0th August, 1865. 

This invention cannot be described without refe to the drawings. 

2089. J. TATHAM and J. SmiTH, Rochdale, Lancashire, ‘* Preparing cotton, wool, 
&e.”—Dated \2th August, 1865. 

This invention relates to the back motion of roving, slubbing, and inter- 
mediate frames, and has for its object a means of avoiding the friction conse- 
quent upon the jack working in a contrary direction to its shaft, which the 
patentees effect by arranging the jack upon an extra or separate shaft or stud 
(placed near the shaft usually employed for carrying the jack), which shaft 
may be constructed in one or more parts, thus avoiding the friction consequent 
upon the old method of working the jack, and they are enabled to attain an 
increased speed with great facilities fur and economy in oiling the working 
parts. 

2091. W. BULLOUGH, Blakburn, “‘ Looms for weaving.”— Dated 12th August, 
1865. 





This invention consists, First, in improved modes of constructing and apply- 
ing the brake for stopping the loom when the shuttle does not arrive at its 
destination, whereby a considerable saving is effected in power and material, 
and less injury is done tv the working parts of the loom, Secondly, in certain 
improvements upon the taking-up motion, for which former letters patent were 
granted to the present patentee on the 3ist August, 1864 (No. 2,135), and, 
Lastly, in an improved mode of constructing the tappets for working the healds 
whereby the shed is opened and closed so as to produce the requisite vibration 
of the yarn, This invention cannot be described without reference to the 
drawings. 





Class 4.-AGRICULTURE. 
Including Agricultural Bagines, Windlasses, Implements, Flour 
Mills, de. 
2119. J. B. BROWN, Cannon-street, London, * Lawn mowing machines.” —Dated 
16th August, 1865 
In constructing lawn mowing machines the patentee makes the spiral cutters 
in the usual form, and consisting of a number of blades ranged spirally round an 
axis or shaft. The ends of this shaft are set in such a manner that they are 
capable of sliding with the shaft upwards or downwards, their motion being 
adjusted by set screws to each journal, these being placed both above and below 
the journal, and by this means the cutters may be set accurately to the cutting 
edge of the sole plate. These jourvals are placed in the frame or side plates of 
the machine. The front rollers of the machine he makes of wood or iron revol- 
ving upon a shaft, the ends of which are placed loosely in cast or wrought iron 
or other bearings, and these bearings can be lowered or raised so as to be 
adjusted to the proper cut. The wo large rollers or drums of the machine he 
makes of cast iron and places them loosely upon a wrought iron shaft, the 
rollers being separate and independent, and the ends of the shaft being placed 
in bearings fixed to the side plates of the machine. By means of a seif-scting 
double clutch placed between the bosses of the drums he is enabled tu make the 
shaft, and consequently the cutters, revolve only when one or both of the drums 
are revolving forwards. The motion of the drums when revolving forwards is 
carried to the cutters by spur wheels and pinions, one spur wheel beiny placed 
upon the drum shaft and gearing into a pinion revolving on a stud on the side 
frame of the machine. On this pinion is a stud wheel similar to the one on the 
drum shaf id this stad wheel gears into a pinion on the cutter shaft. He 
makes the intermediate or stud wheel and pinion fixed together and to revolve 
on a fixed stud, by which means he obtains increased revolutions to the cutters, 
The side plates or frames, wheels and pinions, drur rapers, shafts, tie rods 
and side frames of the grass box and other parts of the machine he makes of 
malleable cast iron, by which means he avoids the breaking of the:e parts, 
which continually occurs when constructed of cast iron only. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, de. 
2068. J. W. SUMNER, Vauxhall Bridge-road, and C, A. SCOTT, Brompton, 
“ Manufacture of bricks and blocks for building and other purposes.” — Dated 
9th August, 1865. 

In carrying out this invention the inventors use moulds made of glass, metal, 
or wood, by the adoption of which the brick when formed presents a much 
smoother and more uniform surface than when made with moulds of the 
ordinary description. ‘The moulds are constructed with hinged or movable 
sides, so that the bricks when dry, or nearly so, are set free without the 
necessity of previously wetting or lubricating the moulds in any way; at the 
same time they are preserved from distortion, twisting, or abrasion of the edges, 
to which they are always more or less liable with ordinary moulds, Lubri- 
cation may, however, be resorted to in such cases as may be found desirable. 
The method of manufacture is as follows :—Stones. broken bricks, sand, gravel, 
clinkers, chalk, or other suitable materials, are mixed dry with a combination 
of limes, which may be those obtainable from Dumball, Aberthaw, Leicester, 
or any other limes found to fulfil the same conditions. Water, hot or cold, is 
to be then added, and the whole thorough!y stirred and incorporated. either in 
a suitable mill or by hand labour, and then placed in moulds until set to a 
consistent mass, ‘The sides of the moulds are then disengaged, and the bricks 
left to dry. The time required for this varies according to the state of the 
weather and the materials used (from twenty-four hours to fourteen aays) ; 
they are then ready for use. Any mineral colour may be applied, either 
mingled with the materials or applied to the surface of the bricks when made. 
If light weight, greater economy of material, or additional bond for mortar be 
desired, they also use a plunger of wood, glass, or metal, with conical perfora- 
tions, which, being pressed into the substance of the bricks before they become 
hard, and then removed, leave correspouding cavities, and at the same time 
tend to consolidate the material and press it into every portion of the mould 
equally, besides forming the usual frog or indentation for reception of mortar.— 
Not proceeded with, 






















Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &e. 
2063. S. and J. LAw, -Dated 9th 
August, 1865. 
This invention consists, F 
described for fastening down 
fire-arms a3 are c 


Wolverhampton, “ Breech-loading jire-arms.”— 








, of the ersangunent or combination of parts 
releasing the rels of such br -loading 
nly called dri op-dow n or snap guns, The invention 
consists, Secondly, rovements in discharging the cartridges of breech- 
loading fire-arms by a central fire action. The invention consists, Thirdly 
improvements in self-acting cartridge case extractors for extracting or starting 
the discharged cartridge cases from the barrels of drop down or snap guns. 

















Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles of Dress, dc. 

2092. W. E. NEWTON, Chancery-lane, London, ** Burglar-proof lock.”—A com- 

munication,— Dated 12th August, 1865. 

The object of this ention to obtain a lock of simple and economical 
construction which will be burglar-proof, and capable of being change 
having its tumblers so adjus sted that different keys will be required to open it, 
or a different adjustment of the bits of the same key. The invention consists 
in forming the tumblers of the lock of two parts, w sich are arranged in such 
a manner that they may, with the greatest facility, be changed in position 
relatively with each other in order to effect the changes above alluded to. 





















Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fue! 
and Lighting Materials, reparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dueing, Calico-Printing, Sme iting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

2002. W. W. BuRDON. Nerrcastle-upon-Tyne, “ Improvembnts in reducing 
vegetable fibre to pulp, and in machinery employed therein.”—Dated 2nd 
August, 1365. 

This invention consists in treating vegetable fibre in the manner hereafter 
described, The patentee takes rope or jute, or any other vegetable fibre, and 
reduces it by cutting or otherwise into smull pieces, and then subjects it to the 
action of discs of wood, st« ne, or iron, rided, channelled, or furnished with 
blades and made to i a vessel containing alkaline or saliue solutions 
and water confined er rim. To preveut the fibres frou. becoming 
entangled and from Dulli: 2¢ patentees insert pins in the lower disc, or in 
some convenient part of the ve After the fibre is sufficiently reduced he 
runs it out from the vessel through outlets provided for the purpose. If 
fibre be coloured, he tr i i hlori i 
first-named svlutions, az 
his invention he obtains pulp for an; 




















ibre for subsequent bleaching. By 
required, 


Class 9.—F ELEC ECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &e. 
2016. W. H. PREECE, Southampton, “ Railway electrical signal apparatus.”— 
Dated 3rd August, 1865. 
This invention cannot be described without reference to the drawings. 

2025. F. G. MULLHOLLAND, Stwan-street, Dover-road, Southwark, ** Improve- 
ments in the mode or method of preparing materials for, and in the manufac- 
ture of, submarine telegraph cables.” —Dated 4th August, 1865. 

This invention (which has reference to a former patent, No. 2386, of the ycar 

















q ring their surfaces with repeated layers 
of india-rabber i din position as before. Secondly, having arranged 
and determined the number of cond he intends ining to form a cable, 
the inventor coats them with hemp or other textile matters, covering them ex- 
ternally, as’ the envelope or outer protection, with iron or other wires, laying the 
cross thereof either di lly or horizontally, as may under the circum- 
stances for which it is required, or as may be deemed requisite and advisable ; 
and after passing the computed construction through rollers or die sheaves under 
pressure to ensure homogeneity in all the parts, and uniformity of shape, 
whether the same be flat or circular, he perfects —y whole by splashing it 
through a trough or vessel in which the J by a gentle 
temperature in a state of liquifaction. Thirdly. the seeettaliee and protective 
compositions (claizned as being applicable for many others than submarine pur- 
poses) is composed of the following ingredients, in or about the following pro- 
portions, that is to say :—Asphalte, 10 to 25 parts; plumbago, 10 to 15 parts ; 
caoutchouc, 50 to 75 parts ; naphtha or benzine, 100 to 125 parts; sulphur, 10 
to 13°5 parts; silicious acid, 3 and 5 to 4°75 parts; phosphoric acid, 5 to 10 
parts; bisulphate of carbon, 5 to 10 parts, 
2047. L. J. Crossley, Halifar, “ Electric telegraphic apparatus.”—A communi 
cation.— Dated 7th August, 1865. 

This invention consists in combining in one instrument the three several 
parts of the alphabetical electric telegraphic apparatus known as the bell, the 
receiver, and the transmitter, and in constructing and arranging those parts so 
that, when the instrument is closed, any current entering from the line wire 
will ring the bell, and when open the bell will be thrown out of circuit, and the 
receiver placed in circuit, and also in a position for the clerk to receive the 
message. 

2088. H. R. Guy, London-sireet, London, “ Construction of submarine telegraph 
cables.”"— Dated th ust, 186, 

The patentee claims ec ing telegraph cables, or the wires of telegraph 
cables previously insulated, with a mixture of ground or granulated cork mixed 
with india-rubber or other simular elastic cementing substance as described, so 
4s to lessen the weight of the cable in water. 
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Class 10.~-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads 
1918. W. E. GEDGE, Wellington-street, Strand, London, “ Means of and appa- 
ratus for raising water for agricultural and other useful purposes.” —A coni- 
munication.— Dated 22nd July, 1865. 
The utility of this improved mill consists in rai 
less elevated according to requirement, afterwards using the water by causing 
it to fall ou to a hydraulic wheel which will driv ricultural machines, and 
for various agricultural purposes —washing tronghs for example ; also in cascor 
fire, and for ornamental purposes, in using it for fountains and pieces of orna- 
mental water.— Not proceeded with, 


1920. H. W. Hart, Strand, London, ** Metal pins.”—Dated 24th July, 1865 

This invention consists in forming metal pins spirally instead of in as 
usual —Vot proceeded with, 

1921. R. A. BRooMA Fleet-street, London, * Instrument to be employed in 
examining and facilitating operations in the ihroat.”—A communication 
Dated 2Ath July, 1865. 

This invention caunot be described without reference to the drawings. 

1922 J. LEZTCH, Oxford-street, London, “ Crinotines.”— Dated 24th July, 1865. 

This invention cannot be described without reference to the drawings. 

1923. M. B. SCHUMANN, Manchester, ** Portable chamber or receptacle to contain 
aerated liquids.” Dated 26th July, 1865. 

This invention relates to a peculiar construction and arrangement of ap; ypa- 
ratus for containing aerated liquids, whereby the tiow of the same can be regu- 
lated and withdrawn as desired in an effervescent state. The improvements 
consist in the construction of an air-tight cylindrical chamber or receptacle 
having two openings or valves, ene for the admission and the other tor the 
discharge of the liquor. This cylinder is first filled with cold water, after which 
it is connected to a vessel containing carbonic gas; the gas as it enters one endl 
of this cylinder expels the water from the other end until the whole is charged 
with gas, the admission end is then connected by a pipe to the apparatus con- 
taining the aerated liquid; this cylinder, when filled with the liquid, is her- 
metically closed, and placed vertically or otherwise in a cistern or box contain- 
ing ice; when in this position it is connected by a pipe or tube (alsosurrounded 
by ice), the extremity or upper end of which is closed by a valve or tap through 
which the liquor is caused to flow as ¢ d, the aerated properties of tiw 
liquor causing each discharge to effervesce and sparkle as it flows into the 
vessel placed to receive it. At a junction in the delivery pipe, between the 
cylinder and the tap, an indicator is placed, which is acted’ upon and cau-ed to 
revolve by the liquor as it is drawn from the tap, thus indicating the quaatity 
discharged from the cylinder or receptacle, 

1925. L. PETRE and F. 8. TUCKER, Stamford-street, London, “ Ornamental 
tables and table stands, such as cruet frames, liqueur frames, dc.” —Dated 25th 
July, 1865. 

This invention consists in making some of the parts of the above-named 
articles of silvered glass, and in all cases the large flat surfaces of such stands, 
mounting each silvered glass plates or parts in a framework suitable for the 
stand pong 
1926. T. J. MAYALL, Hed Lion-court, Fleet-street, London, ** Parts of military 

nal other outfits.”—Dated 25th July, 1865. 

This invention consisis in forming at about the centre of a sheet of fabric 
(india-rubber or other waterproof fabric by preference) an opening through 
which the head may be pas-ed, so that the sheet may be used as a * poncho ,” 
and ext ernally round this opening the patentee applies a collar to close rout 
the neck and prevent the inlet of rain, sleet, or snow at such part. He also at 
the back part, and by preference on the inside thereof, applies a ;ocket, 
satchel, or haversack, with a cover to contain the kit, or otherwise. At 
another part he forms an air bag, or there may be two or more of them, which, 
when inflated, will serve as a pillow or pillows, so that the sheet may form a 
bed pillow or bolster and cover; and he also forms the sheet with eyelet holes, 
so that two or more of them combined may form a tent when supported by 
poles, guns, or other means. Other pockets for water or other articles may be 
employed ; the connections are by strings, loops, or otherwise. The whole may 
be folded, and, by straps passing through loops provided for them, carried as a 
knapsack locked by the strapping ; and when used as a “ poncho” these siraps 
will be inside, and when passed through other loops may serve to connect it tu 
the wearer, and relieve the strain occasioned by its weight. 

1930. H. WRIGHT, Goodge-street, Tottenham-court-road, London, “ Shank joi’ 
buttons, studs, and solitaires.”— Dated 25th July, 1865. 

Instead of the ordinary shank now in use on buitons, studs, and solitaires, 
the inventor proposes to make a great improvement by shaping the shank 
somewhat in the shape of the letter S, thereby doing away with the necessity 
of sewing the button on to the garment, and also requiring no button-hole, but 
simply an eyelet-hole where the button would ordinarily be sewn on, as! 
another eyelet hole at the place where the button-hole would otherwise be v 
passing the shank through the one hole until the garment enters the top half uf 
the shank, the button becomes fixed, leaving a hook at the back to fasten isto 
the other eyelet-hole, such hook being the bottom half of tie letter S shank. — 
Not proceeded with. 

1931. J. H. JOHNSON, Lincoln’s-inn-jields, London, ** Lacing boots, shoes, and ot}cx 
articles united by Tae es.” —A communication.— Dated 25th July, 1865. 

This invention relates to an improved mode of lacing boots and shoes, and is 
also applicable to the lacing of driving belts and other articles united by laces, 
the principal object to be obtained being to facilitate and expedite the opera'iou 
of lacing, and to obtain a neater appearance in the laced article. According to 
this invention, as applied to a boot, it is proposed to secure in any convenicit 
manner to the eyelet holes on either side metal loops, which may be either 
double or single, or both; in some cases a doubie loop may be used in co a 
bination with a single loop, the single loop entering between the two loops o 
the double one when drawn together. The lace is passed through the meta! 
loops so that on the loose ends being drawn tight the opposite loops will be 
drawn and held together, 

1938. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Apparatus for burniag 
combustible and volatile liquids for generating steam, &c.’— A communicatio::. 
— Dated 2th July 1865. 

In carrying out this invention mineral oil (such as coal oil or petroleum as i: 
flows from the ground) in iis crude state, or any other description of cheap wi’, 
or coal tar or pitch, is taken and placed in a tank or cistern in a convenicii 
position near the farnace, and at suc a level as that they may be introduc. 
into a reservoir to be placed in the furnace or fire hole where the heat is 
required, by means of a pipe and stopcock. This reservoir may be made of ai: 
required size, aud is partly filled with coke or broken stone, or any oth 
suitable material, for the purpose of gi larger surface for the oil to net 
upou, and, consequently, to throw cif ter quantity of fumes; it is als» 
partly covered at the top, leaving ouly nt space for the flame to coi: 
forth, either in jets through perforations or through one large slot. Insiw 
this reservoir, and between the level of the 1 1 therein and the top therec!, 
& perforated pipe is fitted for conducting a sufficient stream of atmospheric « + 
or steam or hydrogen gas to be supplied trom any suitable source for the parj« 
of mixing with the fuines of vapour of the oil, which can be heated by any 
convenient method. The vapour can then be lighted at the perforations or 
opening in the top of the reservoir. A continuous stream of atmospheric 
air, steam, or hydrogen gas must be constantly passed into the reservoir 
through the aforesaid perfurated pipe, which may be formed of copper, iron, «r 
fire-clay. The reservoir will become » gradually heat ed, and the fumes of vapour 
of the oil will gradually izereave and burn iu a pure white flame without any 
smoke whatever, but giving oui an intense heat which will generate steam 
much quicker than coals, and at a cheaper rate.—Wot proceeded with, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent, ) 

Tue FrnisHED IRON TRADE: Fall in Discount of but Litile Effect : 
Views on the E. Trade ; Labour Market Less Unsatisfactory 
—Pia Iron: Under Supply : Competition to which Finished 
Tron Makers are Subjected—Coau Tnases Prices Firm; In- 
creased Trade out of the District—Harpwares : Im 
Patent SHAFT WoRKS AT WEDNESBURY—BIRMINGHAM WAGON 
Company: Annual Meeting—StEaM BorLeR Company: Meeting 
—-ANOTHER FataL TUYERE ExPLosion : The Same Furnaces— 
Tue Borer ExPiLosion at SMETHWICK : Inquest ; Engineer's 

vidence—BoarD OF TRADE RETURNS: Metals and Manufactures 

Specified. 

YESTERDAY the tone of the trade of the West Midlands, as repre- 
sented by the ironmasters and others on ’Change in Birmingham, 
as well as at Wolverhampton on the previous day, was scarcely so 
cheering as that which we had to report last week ; for whilst the 
Board of Trade returns, referred to at length below, were admitted 
to fbe very satisfactory up to the close of last year, it was denied 
that the exports of iron in the first quarter of this year would show 
so comparatively favourable a result; but that the decline which 
in December had begun to set in in some of the descriptions 
of finished iron requiring the most labour has became increasingly 
marked as the year has progressed. The political horizon was also 
regarded as betokening an unsettledness antagonistic to trading 
progress. 

The reduced price of money has brought out a few small orders 
for finished iron that would not otherwise have left customers’ 
hands at this date ; but the addition to the list of orders which 
the reduction has occasioned is being spoken of by ironmasters 
as comparatively inconsiderable ; and a further decline, they say, 
must take place before there is any appreciable change. The 
labour market is spoken of as being in a less unsatisfactory state 
than it was a fortnight ago. Most of the difficulties that then 
prevailed have been adjusted, to the satisfaction of both sides. So 
small, however, is the demand for plates that the men in not a 
few plate mills are working short time to an inconvenient extent, 
and in certain cases employers are turning their plate mills into 
mills for rolling general merchant iron. For sheets the demand 
has slightly fallen off, especially for those to be used for roofing 
purposes in a galvanised condition ; and other descriptions of iron, 
the demand for which likewise is lessened by the difficulty of 
continuing out-of-door operations, are in diminished request. 

Pigs keep firm in price, and the makers are not delivering 
the quantities sold as fast as is required by the consumers, 
whose complaints on this head are numerous. It is un- 
mistakeable that the finished iron makers of South Staf- 
fordshire are now suffering a competition which is telling 
upon their interests. There is a competition for pigs, 
lessening the quantities on offer here, and therefore keeping up 
prices, while the prices which customers are prepared to pay for 
the finished article are weakening, and wages are high. ere is, 
therefore, a great reluctance on the part of finished iron makers to 
take the low rates which are being offered by some consumers. 
Indeed, proposals to purchase are Soler rejected altogether by 
makers here, because they cannot accept them at other than a loss. 

Coal keeps in good demand, and the prices ‘of best qualities are 
very strong. A growing trade is being carried on with consumers 
in markets out of this district for samples in repute for domestic 


purposes. 

A marked improvement has taken place in the hardware trades 
of the West Midlands during the week, due in most part to the 
valuable orders received from Australia by the last mail and to the 
reduction in the rate of discount. From India, too, a good demand 
is now being received, and that on account of the Continent is 
increasing, ith reference to respective industries we have little 
new to report. In Birmingham and Wolverhampton the principal 
manufacturers are all well engaged, and at Bilston, Willenhall, 
Darlaston, and kindred towns, business is active. At the Bruns- 
wick works of the Patent Shaft and Axle-tree Company, at 
Wednesbury, a large trade is being done. Over 350 pairs of 
wheels are made at this establishment every week, and most of 
them are sent out to India; whilst 800 tires are also turned out in the 
same period. The consumption of coal exceeds 300 tons daily, 
whilst the weekly wages amount to £2,000. 

The annual meeting of the Birmingham Wagon Company was 
held on Monday. The report, which we alluded to last week, was 
read and adopted, and the chairman congratulated the share- 
holders on the favourable state of the accounts, and the fact of 
their dividing 10 per cent. that year showed that they had reached 
the old standard of success. Their prospects were very favour- 
able. Several shareholders spoke, onl all of them expressed their 
satisfaction at the condition of the company. The directors were 
empowered to borrow money to the extent of £100,000, upon such 
security as they might think proper. 

The Midland Steam Boiler Inspection and Assurance Company 
held their eighth half-yearly meeting on Wednesday, in Wolver- 
hampton. The report of the secretary showed during the past six 
months the concern had been increasingly prosperous, and that 
the total profit for that period was £497 1s. 10d.—a sum which 
would be largely augmented at the close of the financial year. 
The engineer’s report appears at length in another column. Mr. 
George J. Barker, chairman of directors, announced that the 
negotiations which were pending at the last meeting, with reference 
to a branch of the company in the North of England, had been 
brought to an extremely satisfactory issue. The principal iron 
and coal masters of the North had become shareholders in the 
company, and had formed an auxiliary board of directors for their 
district. The manufacturers in their neighbourhood were or 
porting the company in a manner which showed that they fully 
agreed with its objects. Those objects, the chairman said, were 
more for the saving of human life than for any large pecuniary 
profits. It was satisfactory to know that only one explosion of an 
insured boiler had occurred since the company had been in ex- 
istence, and that would not have taken place had their engineer’s 
instructions been carried out. 

We regret to report the occurrence of another fatal accident 
at the Tividale Works of Mr. Hickman, Tipton, and from a 

srecisely similar cause as that we chronicled a fortnight ago—the 
bursting of a tuyere. On Wednesday last the tuyere of the second 
of two furnaces in the works burst while being rgd and two 
of the furnacemen were so badly burnt by the red-hot metal that 
they afterwards died. Scientific evidence as to the cause of the 
explosion is to be given at the adjourned inquest, the particulars 
of which we shall publish next week. 

The explosion of the boiler at the finished iron works of Messrs. 
Beaseley and Vaughan, Smethwick, by which one man has been 
killed, was further investigated before Dr. Birt Davies, the coroner 
for Birmingham, on Tuesday. Mr. John -Inshaw, of Morville- 
street, Birmingham, engineer, who had examined the boiler on 
behalf of the court, deposed that besides being heated from below 
it had running round it flues connected with another furnace. A 
considerable extent of the boiler bore indications of having been 
red-hot above the waterline. The plates were of good quality, 
and with one exception its construction was good. Where the 
plates had been overheated hefound some rivets rivetted from without 
instead of from within. The heat seemed to have drawn the original 
rivets, and then new rivets had been inserted from the outside. His 
opinion of the cause of the explosion was that the boiler got red- 
hot on the side where the flue from the furnace acted upon it, the 
water being let down below that level. No water was going into 
the boiler at the time of the explosion, as was shown by the 
remains of the feed valve, which had every appearance of having 
been closed at the time of the explosion. e plates, by being 
red-hot, had become too weak to bear the pressure of steam at 
that time upon the boiler. The water-line was Sin. from the 





bottom of the boiler, and the quantity of water in the boiler was 
sie Gal remain kal eecreaamiamancy We oveeioting 

e, e repairs necessary by over-heating, 
To make the boiler safe it should have been kept nearly full of 
water, which would have been prejudicial to the working of the 
ype on account of priming, jury, in their verdict of 
** Accidental death,” expressed an opinion that the construction 


Saturday a collier named Thomas Morgan was before the 
ae magistrates with having violated the rules of 
the w Vale Iron Company by smoking underground and using 
a naked light. The offence was clearly proved, and defendant was 
fined 40s., including costs. 

Some time since it was announced in these columns that Messrs. 
W. Hallam and Co., of the Upper Forest Works, near Swansea, 
had ded in manufacturing the thinnest sheets of iron ever 





of the flues was unsafe, and ay that proper attenti 
should forthwith be paid to the flues of all the boilers under the 
control of the proprietors of the London Works. 

The Board of Trade Returns for December, 1865, and also for 
the year which then ended, were issued during the week. As 
compared with those of November the figures showed a falling off 
of more than half a million, but were an increase of nearly three 
millions [= those of the cumepenet month of 1 The 
total was £15,030,088, against £15,567,742 in November, and 
£12,095,437 in the December of 1864. The increase upon the 
latter period extended to all the principal articles, the chief ex- 

ptions being hinery, copper, and tin. The account for the 
year shows an increase of nearly five millions and a half upon the 
exports of 1864, and of no less than nineteen millions upon those 
of 1863, the total value being £165,862,402, against £160,449,053 in 
1864, and £146,802,342 in 1863. The value of the fire-arms exported 
was£425,857, against £348, 859in 1864 ; andcutlery rosefrom£401,091 
to£407,554, theincrease extending only to the Hanse Towns, Russia, 
and the United States. Heavy hardwares advanced from £515,912 to 
£549,247, the increase extending to every country except Holland, 
Spain, Russia, South Africa, Canada, and the Argentine Confede- 
ration ; and light goods from £3,197,424 to £3,377,472, though the 
increase in this class was confined to the exports to France, the 
Hanse Towns, Australia, the United States, Brazil, and the 
Argentine Confederation. Steam engines rose from £1,617,117 to 
£1,952,658, the exports showing an increase in respect of every 
country except Spain and Brazil; and other descriptions of 
machinery from £3,231,475 to £3,260,872, the increase extending 
to every country except France, Spain, and Egypt. The total ex- 
portation of iron and steel rose in value from £13,310,484 to 
£13,451,445, but some descriptions show more or less a falling off. 
The exports of bar, angle, bolt, and rod iron declined in value 
from £2,568,049 to £2,213,123, though the decrease was limited to 
the exports to France, Turkey, India, Canada, and the United 
States. Hoops, sheets, and boiler plates fell from £1,776,652 to 
£1,597,604, the decrease extending over every country except 
France, the Hanse Towns, Prussia, and Russia. Old iron fell from 
£13,818 to £12,688; and unwrought steel from £890,395 to 
£779,487, though the decrease in the latter instance was confined 
to the exports to France and the United States. Pig and puddled 
iron rose from £1,412,352 to £1,591,063, the increase extending to 
every country except France and the United States. Railway 
iron shows an increase from £3,305,086 to £3,541,296, extending to 
every country in which rails are being laid except France, Spain, 
Canada, the United States, and Brazil. Iron wire rose from 
£416,615 to £450,689, exclusively of telegraphic wire and appa- 
ratus, which fell from £218,464 to £149,679. Castings exhibit an 
increase from £670,111 to £771,124, confined to the exports to 
France, Russia, India, and Brazil. Wrought iron advanced 
from £2,257,406 to £2,494,371 consequent upon increased ex- 
portation to every country except Spain, Holland, South Africa, 
Canada, and the United States. The exports of copper, including 
brass and yellow metals, show a decline in value from £3,899,553 
to £3,166,341, extending to all descriptions. Unwrought eopper 
declined from £586,147 to £496,957, though there was an increased 
exportation to France, Belgium, and Holland. Lead declined 
from £779,174 to £582,569, the decrease extending to every 
country except France, Russia, and Australia; and zinc from 
£112,083 to £94,964. Tin, on the other hand, advanced from 
£482,147 to £499,401, though there was a diminished exportation 
to France and Turkey; and tin-plates from £1,263,246 to 
£1,482,766, the whole of which increase accrued in the exports to 
France and the United States. The import of metals during the 
year was as follows :— 








1865, 1864, 

Tons. Tons, 

* Tin ce cc co co S468 .. 53,918 
Steel e of 6,704 . 7,619 
Lead «» 34,897 - 30,616 
Zinc -- 380,685 .. ee 31,281 
Tin ° eo 5,6983 .. 4,905 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THE WELSH IRON TRADE: No Material Change to Record: Favour- 
able Influence of Cheaper Money: Contracts Coming in Rather 
Slowly: Speculation at Liverpool and Welsh Pigs—Tue Tin 
PLATE TRADE—THE STEAM AND House Coat TrapEs—Locan 
RAILWAY BILLS—RECKLESSNESS OF A COLLIER—THE ABERDARE 
Rattway Company — THE MONMOUTHSHIRE DivipEND — Hir- 
WAIN CoAL AND IRoN Company (LiIMITED)—THE PROCEEDINGS 
AGAINST THE TREDEGAR IRON ComMPANY — SUSPENSION OF 
STANDING ORDERS ON THREE LocaL BILLS—PROPOSED NARROW 
GAUGE ON THE SouTH WALES: Important Meeting at Neath, 

THE iron trade of Wales keeps in about the same position as last 

week, without any material change to note. It is devoid of that 

buoyancy with which it was characterised this time last year, but 
still the ironmasters are enabled, by the receipt of some few 
orders, which, however, come in but slowly, to keep their works 
going. There are hopes that as the quarter advances more 
activity will be displayed in some branches of the trade, and the 
present low state of stocks both abroad and at home fully warrants 
this belief. Already the reduction in the rate of discount is, in 
many cases, beginning to be favourably felt, and should a further re- 
duction take place, of which there are indications, specifications 
will come in more freely. The fact that Welsh bars and rails 
maintained their prices while money was so high goes to prove 
that the demand was of @ real and bond fide character, and is 
evidence of complete absence of specifications. The trade with 

America is not so flat as it is stated to be; in other iron-producing 

districts, nevertheless, contracts do not come in so regularly as 

could be wished, but this is no more than can be expected from 
the uncertainty which still exists as to the result of the increased 
import duties. 

The Eastern markets are taking a fair quantity of rails, and the 
advices received continue encouraging. There is a moderate 
amount of business doing with Mexico, and South Wales cannot 
complain of its trade with South America under present circum- 
stances. 

In consequence of the extraordinary speculative movement in 
Scotch pig, originated, it is said, in Liverpool, and the consequent 
advance in North of England pigs, there is a larger call for Welsh 

igs on Staffordshire account. No positive advance in prices can 

2 quoted, but there is certainly more firmness evinced than was 
the case a fortnight or three weeks ago. 

For coke and other inferior qualities of tin plates the market is a 
little easier, but for superior charcoals there is an excellent 
inquiry with an upward tendency as regard quotations. 

Steam coal proprietors continue to export a considerable quan- 
tity; their inland trade, which is principally to the metropolis and 
Birkenhead, is gradually extending. The slight improvement re- 
ferred to in last week’s report as having taken place in house coal 
is fully maintained, and if the cold weather continues there is very 
a doubt of a further improvement in this branch of the coal 
trade. 

The following local bills have been read a second time in the 
House of Commons :—The Wye Valley Railway, the Newport 
Borough Bill, Mid Wales Railway, Neath New Gas, Llynvi Valley 
and Ogmore Valley Railway Companies, and Llynvi Valley Railway. 

Another instance has to be recorded of the utter carelessness of 
colliers of their own and their fellow workmen’s lives. On 





known in this coun’ or abroad, and that from Welsh iron. 
Messrs. Hallam only rolled those sheets as an experiment to show 
what could be done, and it is now stated that this enterprising 
= are not at present prepared to carry out their manufacture for 


e. 

The half-yearly meeting of the shareholders of the Aberdeen 
Railway Company was held on Saturday last, when the usual 
dividend, at the rate of 10 per cent. per annum, was declared. 

The shareholders in the Newport Waterworks Company held 
their half-yearly posting on Monday last, Mr. 8. Homfray in the 
chair. A dividend at the rate of 6 per cent. per annum was de- 
clared, and a sum of £300 was directed to be put aside towards a 
reserve fund to meet contingencies for enlarging, repairing, and 
improving the works. Messrs. W. 8. Cartwright, W. Evans, and 
H. Farr, retiring directors, and Mr. Thomas E. Cooke, auditor, 
were re-elected. The usual vote of thanks to the chairman brought 
the P ings to a termination. 

The Monmouthshire Railway Company directors have deter- 
mined to recommend a dividend at the rate of 6} per cent. per 
annum for the half-year ending Dec. 31, being at the same rate as 
the previous and corresponding half year. 

At the half-yearly meeting of the Hirwain Coal and Iron Com- 
pany (Limited), Mr, Handel Cossham, chairman, a most satisfac- 
tory report was laid before the shareholders. In it the directors 
stated that, looking at the extraordinary magnitude of the mineral 
resources of the company’s estate, they had devoted their utmost 
efforts to bring the collieries into full operation with the least 
possible delay, and treated the ironworks for the present as of 
comparatively secondary importance. Such had been the progress 
made that they had two first-class collieries completely fitted up 
with the most modern and approved appliances, and of such capa- 
bilities as to be equal to an output of from 400 to 500 tons per 
day each, when the workings underground were suffic'ently 
opened. In addition to this there were three other openings which 
were far advanced, and which would shortly produce large quantities 
of coal. The underground works were also progressing rapidly and 
favourably. About 15,000 tons of coal had already been shipped, 
and its quality had received so much favour that the orders already 
exceed the present production. The outputs were daily 
increasing, and it was calculated to reach 700 to 800 tons per day 
by the end of June. Upwards of eight miles of surface railway 
and sidings, with all necessary points and crossings, had been 
constructed by the company, and were now in convenient 
connection with the Vale of Neath and Taff Vale Railways. It 
was expected that by the time the collieries and ironstone openings 
were in a condition to deliver full supplies of minerals, two of tho 
blast furnaces and the whole of the forges would be in full work. 
The chairman, in moving the adoption of the report, said that by 
June they would be able to pay a dividend just less than five per 
cent., and that the next six months would show a better result. 
The report was adopted and the usual votes of thanks accorded to 
the chairman and directors. 

A special session of the Tredegar magistrates was held on Friday 
last to deliver judgment in the case of Mr. Lionel Brough, her 
Majesty's Inspector of Mines v. the Tredegar Iron and Coa! Com- 
pany. The case, which was heard on Monday the 27th ult., was 
the third of a series of allegations against the proprietors of the 
New mages A Pits for allowing unlocked lamps to be used, 
thereby contributing to the late explosion, wherein twenty-six 
lives were lost. Mr. Simons, on behalf of the Crown, submitted 
that by the first general rule all lamps used in a colliery should be 
locked. Mr. James, for the defence, contended that it was only 
when lamps were required that the law demanded that they should 
be locked, and the occasions on which lamps were required had te 
be decided by the managers. In the New Bedwellty workings 
locked safety lamps were not ordinarily required, and hence the 
sad occurrence was one which could not be ordinarily provided 
against. The bench now said that after fully considering the 
evidence adduced, they had come to the decision of dismissing the 
case. ‘The whole of the decisions of the magistrates, which are in 
favour of the defendants, will be appealed against. 

The committee on standing orders, in the case of the Lirhowy 
Extension Railway, the Aberdare Valley and the Caerphilly June- 
tion Railway, and the Ely Valley and Vale of Neath Junction 
Railway, have recommended that the standing orders be dispensed 
with. 

A highly important meeting of traders was held at Neath on 
Tuesday, Mr. J. P. Budd (Budd and Co., Ystalyfera) in the chair. 
The attendance included the representatives of the principal iron, 
coal, tin plate, and other trading houses of the district. The 
object of the meeting was to memorialise the Great Western direc- 
tors to lay down a narrow gauge on the South Wales section. The 
disadvantages of the broad gauge, and the indispensable necessity 
of providing narrow gauge communication, were ably dwelt upon 
by several speakers, and the following inemorial was unanimously 
agreed to:—‘‘The undersigned, being deeply interested in the 
minerals, metals, and commerce of South Wales, desire respectfully 
to represent to the directors of the Great Western Railway Company 
the serious impediments, inconvenience, and loss the comimerce of 
this district is sustaining in consequence of the broad gauge being in 
many cases wholly inapplicable to their wants, thus confining 
their communications to very circumscribed limits, arresting their 
operations, and consequently crippling their trade. The transfer 
of goods, in consequence of the break of gauge at every port and 
principal station between Milford and Gloucester, is expensive and 
tedious; entailing, moreover, constant delay in delivery, grievous 
disappointment, consequent annoyance, and often serious loss to 
both consignor and consignee; and as regards the great steple 
trade of this district, viz., coal, such transfer (involving not only 
the expense of the operation, but the loss arising from depreciation 
by breakage) becomes itively prohibitory. Coupled with these 
facts is that of the inability the company to provide sufficient 
broad-gauge rolling stock, together with the known disinclination 
of the public and the various wagon builders to find it, from a con- 
viction that sooner or later the narrow gauge will be provided. 
The effect of this is to exclude many extensive collieries and iron- 
works from a large trade, which would necessarily parm over the 
South Wales Railway. Theundersigned, therefore, desire strongly 
to represent that the early adoption of the narrow gauge along the 
whole of the South Wales line is imperatively called for by the 
necessities of the district.” The memorial has been signed by 
upwards of three hundred traders, and will be immediately pre- 
sented to the Great Western directors. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tue Guiascow Pia Iron MaRkET—MEETING OF THE RovYAL 
Scottish Society or Arts: Paper on Carluretting Gas— 
MEETING IN GREENOCK ON THE GRYFFE WATER SCHEME 
ACCIDENT TO THE STEAMER THANE OF Fire—Merxerine or 
Miners In CoaTBRIDGE—LAUNCH OF THE CosM0S BY MESSRS. 
A. anp J. IneGuis—CoLuiery EXpPLosion IN THE PAnRisn oF 
Hamitton—TueE City or Paris: Successful Voyage to Liverpool. 

Tue Glasgow pig iron market still continues in a very excited and 

fluctuating pon Prices during the past week have ranged, 

for warrants, betwixt 78s. and 72s. The present state of the mar- 
ket is the subject of public discussion and comment, and 
very little s thy is felt by outsiders either for Bulls or Bears. 

On the 22nd ult. a fair business was done in warrants at 74s. 6d. 

to 75s., cash ; on the 23rd the prices rose to from 75s. 10d. to 76s., 
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price was 72s. sellers, for rol cash, and buyers, ten days, No. 1 
G. M.B. 72s. 6d., No. 3, 71 oa 
On the evening of the 26th ult. the Scottish Society of 


Arts met in their hall, George-street, Edin h, Sheriff 

ident of the society, in the chair, when a — read on 
‘ Carburetting or Napthalising Gas,” written by Rev. W. R. 
Bowditch, and communicated by Messrs. Armstrong and Hogg, 
Edinburgh. The paper went on to state that carburetting gas 
signifies adding to it vapours of hydrocarbons, which contain a 
larger proportion of carbon than their tituent—hydrogen. 
Coal naphtha was first used for this purpose; the process was, 
therefore, named naphthalising. It seems pe pee he from 
100 cubic feet of cannel gas we only get 64ft. of useful illuminants, 
and are obliged to take 87ft. of gases which give no light. It 
might be asked, cannot the illuminants be made and sold without 
the heat producers? This is impossible. Gas cannot be made 
without its bulk being non-illuminating, but something can be 
done to increase the proportion of illuminants, and this is what is 
called mse eam or carburetting. Carbolene is the commer- 
cial name given to heavy oils which are used for carburetting gas, 
—as it differs very little from naphthaline, and as naphthaline is a 
definite chemical compound, we will take it as a typical substance. 
Taking its commercial value to be the same as carbolene, viz. 
4s. 6d. per gallon, and fin its illuminating value, when burned 
to enrich gas, to be one candle for a consumption of five grains, 
we have 14,000 candles’ light as that yielded by naphthaline, 
which costs 4s. 6d. per gallon, and weighs 10 Ilb., or 
70,000 grains. Taking gas at 4s. 6d. per 1,000ft., and its illumi- 
nating value as 1°6 candle per foot, we have the light yielded 
thereby equal to 1,600 candles. 1,000ft. of gas weighs 394,000 
grains, so that we must burn this weight to produce the light of 
1,600 candles, at a cost of 4s. 6d. The weight of naphthaline, to 
give the same light, is 8,000 grains. Tabulated on the basis of the 
light given by gas, which costs 4s. 6d., the results will be-- 
naphthaline, weighing 101b., gives a light equal to 14,000 candles, 
costs 4s, 6d.; while gas, to give the same light, would weigh 
2801b., and cost £1 19s. 43d. Naphthaline illuminating value is 
five grains, equal to one candle, and illuminating value is 
140 grains, equal to one candle. The carburetted gas is also much 
safer than common gas. The apparatus consists of a gas-tight 
metallic vessel to hold the carbolene, from which depends the gas- 
pipe, carrying one or more burners. This vessel is provided with 
a screw-plug for convenience of filling, and with an inlet for " 
by which it can be attached to ordinary fittings. The vessel is 
placed above the gas-flame, so that it may be heated thereby to 
the temperature required to enable the gas in its passage to com- 
bine with « suitable quantity of vapour and carry it forward. 
When the gas is first lighted it gives but little light, owing to the 
fineness of the burners through which it passes; but as its heat 
warms the carbolene, its vapour passes with the gas which sweeps 
over its surface, and the light gradually improves until the full 
illuminating power is attained, which happens as soon as the 
carbolene has reached its normal temperature. 

On Friday evening last ther large ting of miners belong- 
ing to Rosehall and Gartsherrie Collieries, was held in the 
Temperance Hall, Coatbridge, for the purpose of receiving the 
replies of the employers from the deputations which had been sent 
a second time to ask an advance of wages. Mr. John Logan was 
7 gr em chairman, and after an address from Mr. Jaines Blee, 
the deputations came forward and stated what they had done, and 
the replies were, from Gartsherrie, not favourable; and from Rose- 
hall, to work and wait till after the employers’ meeting next 
Wednesday. It was then resolved to send in two representatives 
from Coatbridge district to the Miners’ Conference in the Bell 
Hotel, Glasgow, on the Monday following ; and that a meeting be 
again held in Coatbridge to consider the best measures to be 
adopted under present circumstances, when Mr. McDonald, 
secretary to the Miners’ Association, is expected to address them. 








The reports given in from the various pits or collieries in regard to | s 7 
| powers to make an aqueduct partly in the lin: recommended by 


the short-time movement, were to the effect that it had been 
adopted at the majority of the works, and they had agreed to con- 
tinue it. A committee for each colliery was then appointed, to 
collect the funds neéessary to carry out the present movement, 
both for an advance of wages and the reduction of the hours of 
labour. A vote of thanks to the chairman terminated the pro- 
ceedings. 

On Tuesday there was launched from the building yard of 
Messrs. A. and J. Inglis, Pointhouse, near Glasgow, the Cosmos, a 
double screw steamer of 400 tons. Her principal dimensions are : 
length of keel and forerake, 145ft.; breadth of beam, 24ft. 4in.; 
— of hold, 8ft. 

Setween; tive and six o’clock on Thursday evening last an ex- 
plosion of gas took = at the face of the workings in Greenfield 
Pit, in the parish of Hamilton. A quantity of foul air, it is under- 
stood, had taken fire about twelve o’clock on Thursday, on the face 
of the workings, and the place was immediately built up in order 
to smother the flames. Toward the afternoon, and after the 
erection had been opened, the men, believing that the fire had been 
wholly extinguished, proceeded to where it had been burning, when 
it is supposed a draught of wind had swept round one of the stoops 
which had been still smouldering, rekindled the flame, to which 
the gas was attracted, and hence the explosion. One or two of the 
men were severely burned about the head and arms. 

The City of Paris—a screw steamer built by Messrs. Tod and 
McGregor for the Inman line of Atlantic steamers—has just arrived 
in Liverpool from the Clyde, previous to her making her first 
voyage across the Atlantic. During the trip round she fully 
realised the highest expectations of her builders and owners. In 
spite of a heavy sea and a smart breeze of head-wind, she steamed 
fifteen knots per hour, and proved herself an excellent sea boat. 
Her principal dimensions are—Length over all, 373ft. ; breadth of 
beam, 40ft. ; depth, 27ft. Gin. ; tonnage, O. M., 2,740 tons. The 
vessel is built with seven water-tight compartments, and is finished 
as a full-rigged ship, having iron lower masts. She has very 
extensive accommodation for first, second, and third class pas- 
sengers. She is propelled by a pair of direct-acting horizontal 
trunk engines, of 600-horse power nominal, combining the latest 
improvements in surface 1 tion, feed heating, &c. Her 
boilers are of large dimensions and improved construction. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LiverPooL: The New Exchange Buildings—Norrotk Estuary 
ComMPANY— RAILWAY INTELLIGENCE: Keighley and Worth Valley : 
London and North-Western ; Trent and Ancholme: West Riding 
and Grimsby—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE 
RAILWAY : Steamers between Grimsby and the Continent--NortH- 
EASTERN District: Blythe Harbour and Dock Company : New- 
castle and Gateshead Water Company : Cleveland Blast Furnaces : 
John Abbott and Co. (Limited); The Coal Trade; Screw Col- 
liers ; Iron Shipbuilding—State or TRADE: Sheffield; South 
Yorkshire ; Cleveland ; New IRON WoRKS TALKED OF AT HULL. 

To commence with Liverpool. The west wing of the new Exchange 

buildings is rapidly approaching completion. The large hall will 

be one of the finest rooms in Europe for commercial purposes. It 
is 120ft. long, 90ft. wide, and 50ft. high from floor to ceiling; but 
the centre ot the hall is surmounted by a magnificent dome, 50ft. 
in diameter at the base, and rising to an altitude of 83ft. from the 
floor at its apex. The ceiling will curve down to the wall on each 
side. The floor of the hall will be of English oak, African teak, 
and pitch-pine, laid in patterns. The walls will be divided into 
panels or compartments by columns and pilasters of polished red 
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Company last year from rents amounted to £144. 


:| has been added to the “‘shareholders’ fund” invested in the India 


5 cent. stock. The shareholders’ fund is thus increased to 
. Notwithstanding unusually stormy weather the works 
executed have 


i but little injury. The bag aoe de - 
oe of the increased a marsh lands enc a at 

olferton and North Wootton will shortly be adjusted and paid. 
The enclosure bank No. 2, which effects the first enclosure of land 
below the Cross Bank at Lynn, has been completed. The accre- 
tion of land on the north or seaward side of this enclosure bank is 
Pp ing satisfactorily. It is ex) that the 7 will 
now be able to enclose, at a considerable, profit, from to 400 
acres of land every year. 

We have several items of railway intelligence. The Keighley 
and Worth Valley is approaching completion. The line is a 
branch from the Midland to Lower Town, Haworth, and is about 
five miles in length. It is a single line, running into the Midland 
Railway by a bridge over the Worth, close to the Keighley station. 
The engineer is Mr. McLandsborough, and the contractor is Mr. 
Metcalf, of Bradford; the latter has so far completed his task as 
to have effected the junction between the two ends, the railway 
having been constructed from each extremity to the middle. At 
the Keighley end the junction is nearly made with the main line. 
Sir J. Ferguson, M.P. for Ayrshire, and Mr. Stephen, of Burton- 
aniivans, Gin been el directors of the London and North 
Western. The Trent and Ancholime line, which promises to be a 
valuable extension of the Manchester, Sheffield, and Lincolnshire 
system, has now been doubled over its whole length, and will be 
opened for traffic so soon as the Government inspector has been 
over it. At the meeting of the West Riding and Grimsby, a 
shareholder said cattle dealers and others were anxious that the 
line should be opened through to Grimsby. The chairman said it 
would be opened as soon as the Parkgate Iron Company —s 
the rails, and then there would be through traffic to the mouth of 
the Humber. 

The new steamship Bradford will shortly commence es 
between Grimsby and the Continent. The Bradford was launche 
from the yard of Messrs. A. and J. Inglis, Pointhouse, Glasgow, 
for the Manchester, Sheffield; and Ricotinatios Railway Company, 
and had her official trial trip between the Block and the Cumtrail, 
a distance of 13} nautical miles, on the 8th ult.; this distance 
she completed in one hour and four minutes. 

A number of matters invite attention in the North-Eastern 
district. The Blyth Harbour and Dock Company could pay a 
dividend at the rate of 24 per cent. per annum ; it is considered 
prudent, however, not to divide this among the shareholders, as 
expenses will have shortly to be incurred in making various im- 
provements. The shipments of coal in the harbour during the 
past half-year amounted to 131,072 tons, against 116,673 tons in 
the corresponding half-year of 1864, showing an increase of 14, 
tons, the total quantity for the year being 242,592 tons, against 
223,547 tons in the previous year, showing a total increase of 
19,045 tons. The repairs during the half-year have been light, and 
may be considered of an ordinary kind, the works having sustained 
no material damage from high seas or otherwise. The Newcastle 
and Gateshead Water Company will divide, we believe, at the rate 
of 44 per cent. per annum. The revenue for the year ending 
Feb. 1, 1866, amounted to £36,878, as compared with £24,766 in 
the year ending Feb. 1, 1865, showing an increase of £12,112. This 
is, with one age the largest increase that has taken place in 
any one yearin the annals of the company. The engine — 
for the year have been, as will be observed, very heavy. This is 
partly owing to the summer drought, which was only a little less 
severe than that of 1863, to the increased price of coal, which is 
likely to continue, and to the increased consumption of water ; 
but chiefly owing to the conducting power of the present mains 
being insufficient without resorting to a large amount of pumping. 
The directors, in view of the increased price of coal and the rapidly 
increasing consumption of water, are applying to Parliament for 


Mr. Bateman in his report of 1862, with a further extension to 
Benwell. The following is a statement—substantially if not com- 
pletely correct—of the blast furnaces in Cleveland :—In blast, 90 ; 
out of blast, 37, There are besides 14 furnaces building, 11 of which 
are nearly ready to blow in. John Abbot and Co. (Limited), have 
just opened new rolling mills and puddling furnaces. These 
works occupy an area of 340ft. by 200ft. They are covered in by 
a roof suppo upon metal pillars. On the north side of the 
works are two chimneys, 123ft. high. The puddling furnaces, 
thirty-one in number, are placed at the east end of the shed. Near 
them is a ball furnace. At one side is an engine, driving three 
pairs of rolls, The fly-wheel of this engine weighs about 36 tons. 
‘The diameter of the engine cylinder is 26in., and the stroke 4ft. 
6in. What is called the ‘‘ roughing process” is done at this end of 
the plant. In the centre of the works are two three-ton steam 
haminers, The merchant and guide mills —collectively known as 
the ‘finishing mill”-—are placed at the west end. Attached to 
these mills are five heating furnaces. The merchant mill engine 
has a 28in. cylinder and a 4ft. stroke, working two pair of rolls ; 
that of the guide mill is 20in. diameter, the stroke 2ft. 6in., 
working four pair of rolls, The merchant mill is what is 
called a 16in. mill; the guide mill is a 9in. mill. There is a large 
cutting-down mill in the place, and alsoa lathe. There are ten 
circular boilers in the place, steam power being generated by the 
waste heat from the furnaces. It is expected that the forge will 
turn out about 400 tons of iron per week, and the mills from 250 
to 300 tons. The engines were made under the superintendence of 
Mr. Robert Gibson, engineer to the establishment. The plans for 
the furnaces and mills and the general arrangement of the pre- 
mises were supplied by Mr. A. Hyde, manager of the new under- 
taking. Although the coal trade of the north has been dull 
during the last fortnight, the shipments at the Tyne Dock have 
been an average for the time of year. This is accounted 
for by the fact that the number of screw colliers trading from 
thence has been greatly increased of late. Fully thirty sail of this 
class of vessels are regularly engaged in the coal trade from these 
docks, and of these six sail of screw vessels have been put into the 
trade within the past three weeks. A new company, with a con- 
siderable capital, is also about to run large screw-colliers from 
the Tyne Dock in the coal trade. A number of vessels, sailing 
and steam, take coals from this dock to Dublin, competing success- 
fully with Maryport, Workington, and Whitehaven, in this trade. 
Iron shipbuilding at Jarrow and Willington Quay is tolerably 
active. A large transport ship, building for the British Govern- 
ment, and a screw steamer buiiding for the American trade, are 
making considerable progress in the yard of Messrs. Palmer and Co. 
at Jarrow, and at Willington two iron screw vessels have been 
lately launched from the yard of that firm, the Palmyra for 
Messrs. Pickernill Brothers, of London, to be employed in the 
Italian trade, and the Boston, screw collier, for Messrs. Hill and 
Co., of London. A scréw collier of 1,000 tons for Messrs. Corry 
and Co., of London, has been launched from the same yard this 
week. A paddle steamer for the passenger trade between Finland 
and St. Petersburg, as also another vessel for Messrs. Pickernill 
and Co., are well advanced. A large vessel for a Liverpool house, 
and a powerful screw for a Whitby, owner are in frame also. 

As regards trade matters, we must note ominous movements in 
respect to strikes, but we have not space to enter into details of 
all the differences on hand. At Sheffield, business continues 
active in nearly all branches. A little more is now doing with 
some of the continental markets. The Indian and Australian 
markets are languid, except as regards sheep shears, files, and a 
few other descriptions of goods. For South America and New 
Zealand very little is doing. The Canadian houses are now in 
receipt of good orders, and the last mails have brought rather 





the first quarter of the year. There is a great strike in the file 
trade. In Cleveland the production of pig iron has been some- 
what checked by strikes. The make of every description of 
finished iron has been steadily prosecuted, the mills and furnaces 
havi — a kept going. The supply of coal and coke 


It is stated that some new ironworks are about to be developed 
in Hull. Mr. Gilbert (of the Humber Ironworks), has obtained 
land in Neptune-street, and is now erecting works for carrying on 
engineering business. The ground obtained is on the south side 
of that street, and on a site formerly pied by d Mr. 
Martin Samueison is also reported to have secured a large plot 
adjacent to that of Mr. Gilbert, which comprised one of the newly 
laid out streets. Other ground has also been purchased by Mr. 
Humphrey. 











THE FRENCH IRON TRADE. 
(From our own Correspondent.) 

THE prices of pig and wrought iron are still rising in France and Belgium. 
At the last meeting of the ironmasters of the basins of the Sambre and the 
Scheldt the gradation of price between the several kinils of rolled iron which 
had previously been set uniformly at 10f. were altered, and the following prices 
established: Ist class, 210f.; 2nd class, 220f.; 3rd class, 240f.; 4th class, 
260f.: a sensible increase for the consumer. During the last month the price 
of cast iron, in Belgium, has risen to the extent of 5f., and is now firm at 170f. 
At Besancon, fine cast iron stood in the middle of the past month at 167f. the 
ton, and a further rise was expected; and fine wrought at 420f. to 480f, ac- 
cording to the class. There has been a rise of 10f. per ton in the price of axles 
inithe neighbourhood of Bordeaux and the Loire, and the advance would be 
greater still if the Champagne ironmasters would agree to take the same step. 

There is arise in the price of coal in the North and Pas De Calais to the 
extent of a franc and a franc and a half per ton, and large contracts are refused 
in the hope of a further rise. The case is much the same in Belgium, to the 
detriment of the French ironmasters of Alsace, Champagne, and Lorraine, who 
cannot get coal at less than fifteen francs the ton. They are still worse off with 
respect to coke, for which no engagements at the present rates can be made 
for long terms. 

Paris, 28th Feb., 1866. 


PRICES CURRENT OF METALS. 















































1866. 1865. 
CoprER—British—cake andtile,| £ s. d. £ 8. dad, £ 3. d. £ 8. a. 
ton oocee 95 0 0..96 0 0} 87 00.4. 000 
98 0 0.. 99 0 0} 88 O 0.. 89 0 0 
99 0 0..101 0 0} 909 0 0.. 94 0 0 
104 0 0..106 0 0} 99 O 0..100 0 0 
98 0 0..101 0 0} 89 0 O.. 92 0 0 
-| 97 0 0..98 0 0} 0 060.000 
Spanish Cake ....+++++se005 | 92 0 0.. 0 O 0] 84 0 0.. 85 0 O 
Slab. for prod. 96 per cent. ..| 99 0 0.. 0 O 0} gt 10 0.. 82 0 0 
YELLOW METAL, per Ib. ..-.-.| 0 0 8. 0 0 8$) 0 073... 0 0 8% 
IRON, Pig in Scotland, ton......| 313 6 cash. 210 3 cash. 
Bar, Welsh, in London ...... 715 0.. 0 0 0} 700... 710 0 
Wales....++- -| 615 0.. 7 0 O|] 6 § 0..'615 O 
810 0.. 000) 90 0..000 
Rail, in Wales ....+.++ . 615 0.. 7 0 0} 6 5 O.. 615 0 
Sheets, single in London 1015 0.. 0 0 0} 11.00.. 000 
Hoops, first quality..... 915 0.. 0 0 0/1000. 000 
Nailrods....+++ eee 815 0.. 000) 9 00.000 
wi covccccces ° 4 10 0.. 11:15 : 1110 0.. 12 > 4 
LEAD, Pig, Forei rton....| 20 0 0.. 20 5 1910 0...19 
MMUI WE: Becertacecesee 7/2215 0.. 0 0 0) 21 5°0.. 0 0 0 
Other brands ......seeseee+ 21 2 6,, 2115 0) 20 0 0..20 7 0 
Sheet, milled .......seeeees 220 0.. 0 0 0/21 00... 000 
Shot, patent ...... eveccecces 245 0.. 0 0 0} 23300... 000 
Red or minium..........++ --| 2210 0.. 0 0 0} 91 00... 000 
White, dry..cccccccscccceces 29 0 0.. 0 0 0} 206 00.. 000 
ground in oil 23 0 0.. 29 0 0| 20610 0.. 0 0 O 
Litharge, W.B.......- 24415 0..25 0 0) 23 00.. 000 
QUICKSILVER, per bot. ... 715 0.. 717 6} 8 00.. 0 00 
SPELTER, Silesian, per ton. 24 0 0.. 2410 O| 1815 0..19 0 O 
English sheet ...... ove 30 0 0.. 0 0 0] 2410 0.. 000 
White zinc, powder... 000.000; 000.000 
STEEL, Swedish faggot ........| 9 0 0.. 0 0 0} 16 00.. 0 0 0 
Keg. cccccccccccccccccccccce 1510 0.. 16 0 0) 15 0 0. 0 0 0 
TIN, Banca, per cwt........006 48 0.. 0 0 O| 416 0.. 417 0 
Straits, fine—cash ......0006 440. 4410) 480. 490 
Prompt 3 months ........ 470.. 0 0 0) 410 0. 411 0 
English blocks ....+0eeeeeee. 411 0.. 415 0] 414 0.. 417 0 
Bars wccccccccccccccccccs 412 0.. 416 0| 415 0.. 418 0 
Refined, in blocks 414 0.. 418 0} 418 0.. 500 
TINPLATES, per bx of 2 
IC coke.... (3 2&8. 8 14 t.e..%4.9 
IX ditto.. 113 0.. 114 0} 17 0. 110 0 
IC charcoal 13 0. te C17 6. 31 8 8 
1X ditto.. 7m 464. $6818 6... 8.5 
PRICES CURRENT OF TIMBER. 
1866. 1865. 1866. | 1865, 
Perlood— £45.24 w|/f£ & £8 Perload— £5 £4 8/4 8 £ 
seseeeceeeeeeedl 10 12 10 | 13 10 13 10 || Yel. pine, per reduced C. 
Quebec, red pine .. 8 5 4156] 31” 415 || Canada, 1st quality 17 v 1910) 18 019 0 
yellow pine.. 215 310} 3 0 4 0 and do... 121014 0) 13 01419 
St. John’sN.B,yel.. 0 0 0 O}| © O © O|| Archangel, yellow. 12 0 13 10) 1819 1410 
Quebec, oak, white... 415 5 &| 510 6 10|| St. Petersburgyel.. 10 10 12 6/ 111013 0 
birch...... 4 5 415] 310 410]/ Finland......... 8 010 ¢(}] 8 010 0 
Memel.... +0 0 0 O].0 O O O|! Memel .......... 0 0 0 0} 10 O15 0 
elm - 310 5 0] 310 5 6 | Gothenburg, yel...¢9 O11 6} 10 O11 O 
Danizic, oak ...... 310 6 o| 310 610 white 5 0 9 | 9 0 9 

fi . 9 & 210] 315 3 lw |! Gefie, yellow...... 10 O11 (| 101911 10 
Memel, fir 3 0 310] 310 4 0 || Soderhamn ...... 91011 (| 91011 0 
iga .. eoeeee 3 5 810) 310 83 5 | Christiania,perC. 

Swedish ..........2 0 210] 210 %15/| l2ft.by3 by 9} 18 023 0] 18 023 0 
Mass, Queb.rd.pine 6 10 810 | 6 19 8 10) in yellow =. $ 
| en jank, Div 
esc ele 8 8 oll pein ams 72] 02.8 
Lathwood,Dantz.im 510 610] 710 & © || Staves, per standard M, 

St. Peter’s7 © » 0] 810 9 10 |) Quebec, pipe...... 0 OFS (| @ 0 650 
Deals, per C., 12ft. by 3 by Sin. See, Sey punchecon 2) 0239 4/18 0 190 
juebec, whtspruce 14 lv 9 0/14 | ‘i crown - < 
eenuinedes 13 101410 |13 015 O|| pipe........ J 1700190 «| 90 om 














Imports AND Exports.—The trade and navigation returns for 
the twelve months ended 31st December, 1865, have been published 
during the week, and exhibit, in the principal items, gratifying 
evidence of national prosperity. The quantities of raw cotton 
imported in 1863, 1864, and 1865 have been respectively 5,978,422, 
7,975,935, and 8,731,949 cwt. The imports from the United States 
show a very satisfactory steady increase, being from 57,090 cwt. 
in 1863 to 126,322 cwt. in 1864, and 1,212,790 cwt. in 1865. The 
imports of cotton from British India show a decrease of nearly 
500,000 cwt. The imports of corn and of wheat, meal, and flour 
all show decrease, as do also the imports of rum and brandy. 
Coffee and° tea show a large comparative increase in the 
importations. Of coffee the quantities imported have been 
117,354,217 lb. in 1863 ; 109,277,382 lb. in 1864; and 138,187,429 Ib. 
in 1865. Of tea, the quantities entered for home con- 
sumption were 85,206,7761b. in 1863; 88,637,0991b. in 1864; 
and 97,921,944 lb. in 1865. The quantities of unrefined sugar 
entered for home consumption in the three years respectively 
have been, 9,650,095 cwt. in 1863, 9,189,127cwt. in 1864, an 
10,187,146 cwt. in 1865. Of timber the imports, so far as the 
landing accounts were made up, have been, of loss, 1,476,828 loads 
in 1863, 1,480,398 loads in 1864, and 1,631,151 loads in 1865. Of 
deals, battens, boards, &c., 1,902,908 loads in 1863, 1,986,081 loads 
in 1864, and 2,136,491 loads in 1865. Turning to the exports, 
cotton manufactures show a large increase both in yarn and manu- 
factures, also in linen piece 8, in worsted stuffs, and in earthen- 
ware, hardware, and machinery. The value of machinery exported 
other than steam engines was £2,772,976 in 1863, £3,231,475 in 
1865, and £3,260,872 in 1865, The total declared value of the 
unwrought iron and steel exported in the three years respectively 
has been £13,150,936 in 1863, £13,310,484 in 1864, and £15,451,440 
in 1865. The total declared value of the exports of the three years 
respectively were £146,602,342 in 1863, £100,449,055 in 1961, and 
£165,862,402 in 1865. 
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‘THE ENGINEER. 














THE MACHINERY OF THE WINANS YACHT. 


Ir is often assumed that it is exceedingly difficult to 
describe machinery without the aid of drawings. The 
assumption is we think erroneous. Nothing is more easy 
than to describe mechanism, provided the writer clearly 
understands that which he describes. It is merely a 

uestion of words. The real difficulty lies in imparting to 
the reader an accurate conception of the things described, 
and this difficulty increases in a rapid ratio with their 
novelty. Now the arrangements of the machinery of the 
Winans yacht are in many respects unique, and as Messrs. 
Winans do not for the present, at least, wish to make 
these public in the fullest sense, we feel that the task of 
description which we have undertaken is by no means one 
easy of execution. But although we do not feel ourselves 
at liberty to publish working drawings to which we have 
been courteously afforded access, we have had placed at 
our disposal sketches, which will we trust enable our 
readers to comprehend all the more important features of, 
pet the most remarkable engines and boilers which 

ave ever been placed on board ship. 

The boilers of the Ross Winans are four in number, and 
the general principle of their construction will be under- 
stood from the accompanying engraving. Each boiler con- 
sists of a rectangular fire-box, composed of an inner and 
outer shell, with a four inch water space between. 
The internal box is 9ft. long and 4ft. wide, made, as is the 
outer shell, of half-inch Lowmoor plates—the tube sheet 
excepted—stayed with 11 in. staybolts, screwed and rivetted, 
spaced 4tin. from centre to centre. On top of this box 
are fitted two drums, 4ft. in diameter and 5ft. high, of in. 
Lowmoor plates double rivetted. Each drum is traversed 
by 120 tubes 2tin. diameter outside. The top of the 
internal fire-box forms the lower tube-plate, which is in. 
thick. The upper tube-plate forms the top of the drum. 
The arrangement of the tubes is peculiar, as will be seen 
from the engraving, which represents a boiler of small size 
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with a single instead of a double drum, and is_ nearly 
identical with that used on board the cigar boat built at 
Havre. A considerable body of “solid water” is left in 
the centre of the drum to secure circulation, the water 
descending here and rising between the tubes, and thus, 
it is anticipated, overcoming one of the most weighty of 
the objections usually urged against boilers with vertical 
tubes. The upper and lower tube-plates are stayed 
together by a number of lin. rods, so fitted that they can 

easily unhooked when nec A man can then 
descend within the vacant space and scale the top of the 
fire-box, the tubes being disposed radially to permit this. 
In order to provide for the expansion of the tubes, the upper 
tube sheet is made only in. thick, and a clear space of 
four inches is suffered to intervene between the tubes 
and any fixed point, that the plate may be enabled to 
follow them by its own elasticity as they contract and 


expanding mandril. As the water stands very high 
in the drums, steam room is provided in the shape of two 
domes, very similar in every respect to that shown’ at ¢, in 
Fig. 1. These domes are enclosed within a single smoke-box, 
connecting the drums above as the fire-box does below ; and 
it is clear that the steam within them must be more or less 
superheated. As the evaporative power of éach boiler is 
very considerable, however, and the demand ‘for steam 


Fic. 2. 





great, it is never suffered to remain sufficiently long 
within the dome to be much raised in temperature. A 
superheating apparatus is therefore provided, which we 
have not shown in the engraving. It consists of a couple 
of coils of tubing carried round each dome «within the 
smoke-box. Outside these coils is fitted a cylindrical 
damper or ring, open above and below. Its action is such 
that when dropped on to the tube-plate, the coils are fully 
protected from the action of the heated currents within 
the box; but when raised the coils are left exposed to 
their action, the gases being compelled to circulate round 
the coils before they can escape to the smoke-stack. The 
dampers are raised or lowered by hand-wheels and screws 
in the boiler room, and by adjusting them properly any 
required degree of heat, from that just sufficient to dry 
the steam, up to 500 deg., or thereabouts, may be imparted 
to it. It will be understood that the coils form the 
steam pipe from each drum. The boilers are array ged in 
pairs, one pair at each end of the boiler room, and the 
furnaces are therefore fired fore and aft, The grate bars 
are of cast iron, 9ft. long, each in a single piece, 
without a central support. "They are about 3in. wide on 
the upper faces, which are channelled to retain ashes. 
We need hardly say that were they not of immense depth, 
bars such as these would infallibly come down in a very 
short time. Water ash-pans are provided to guard against 
such an occurrence, and no trouble is ae Up to 
the present time not more than 174 Ib. of Welsh coal fate 
been burned per foot of grate per hour with the natural 
draught, and this the bars have stood very well. Whether 
they will maintain their character when the 5ft. fan,* 
which we have already referred to, is at work, and 40 Ib. of 
coal are being burned per foot per hour, remains to be seen. 
As there are no dead-plates, and the fire-doors open rather 
high up in the boxes, the fires could not easily be cleaned 
in the ordinary way. The bars are therefore fitted with an 
arrangement by which they may, each separately, be caused 
to rock in order to break up clinker. The fire-doors are of 
the folding pattern, of great width, and lined with fire-clay 
lumps placed in boxes. Each drum is fitted with a dis- 
tinct safety valve held down by a weighted lever, and the 
waste steam from each boiler enters a single escape pipe 
concealed within the smoke stack. There are thus four 
escape pipes, two within each funnel, rising larboard and 
prose as close as possible to the funnel sides. The 
| safety valves are loaded to 150 lb. per inch, and as it is 
{ clear that it is out of the question to attempt to raise 
| steam at this pressure from sea-water we need hardly say 
that the engines are fitted with surface condensers. But 
the action of vertical boilers, heavily fired and supplied with 
water thus obtained, has been found very unsatisfactory. 
To say nothing of corrosion, the grease carried over from 
the engines induces priming, and the water becomes 
after a time exceedingly foul. To obviate these defects 
Messrs. Winans have adopted a system of auxiliary 
supply, which is novel so far as we are aware. Auxiliary 
boilers intended to supply the water wasted as steam at the 
safety valves, &c., have long been in use. On board the Ross 
Winans such expedients have been dispensed with, thus :— 
tound the base of each funnel is fitted a water casing, 
4ft. high and 2in. wide. A pipe from the top of each, 
communicates with the condenser through a box contain- 
ing a valve loaded to about 1 lb. pressure per inch. A 
second pipe from the sea communicates with the inte- 
rior of the casing through the same box. The action of 
the apparatus is very simple. As soon as the pressure 
within the condenser falls sufficiently, the air within the 
casing will overcome the load on the valve to which we 
have referred, and will commence to flow into the con- 
denser until the pressure assimilates in both as nearly as 
the loaded valve will permit. Thus, if we assume the 
pressure within the condenser to be 21b., that within the 
casing will be 31b. only. Water will then rise from the 
sea, and would, were it permitted, first fill the casing 
and then flow into the condenser. In order to prevent 
this a ball-cock is fitted in the valve box. When the 
casing is two-thirds full, this closes, and the water is then 
evaporated by the heat of the funnel plates; the steam 
passing over to the condenser and thence finding its way 





* We inadvertently gave the diameter of this fan in our last im- 
pression as being 4ft. 





expand. The tubes are secured by drifting and the | as water to the boiler, At first sight it would a 


that 
a 2in. water space ‘would quickl me chok with 
| déposit under such Sdaidlittbme. But it must be p Png 
| bered that little salt is deposited until the d of 
| saturation reaches tf It is not the common salt which is 
to be feared, but the sulphates of lime ety 
The throwing down of the former depending on the degree 
of saturation alone, can always be prevented by regularly 
blowing off the solution as it approaches the point of 
saturation. But the throwing down of the latter is 
practically independent of the degree of saturation 
and absolutely dependent on the temperature; while 
this remains below 212 deg., very little deposit is 
thrown down. But the temperature within the casing can 
never reach 200 deg., thanks to the approximate vacuum, 
and thus there is very little danger that the casing will 
suffer from incrustation. To get rid of the common salt, 
it must be blown off frequently, and this is effected by 
simply holding down by hand the valve on the pipe leadin, 
to the condenser while the sea cock is similarly opened. 
The pressure will then a rise within the casing, and 
its contents will be expelled. On again releasing the valves 
it will immediately fill to the proper height, and evapora- 
tion will go on as’ before. As each casing will present 
about 50ft. of heating surface, much more water will be 
produced than can ‘be’ required to make up for waste, and 
as all this will be sent, to the main boilers, these last can be 
scummed without intermission, and it is anticipated that the 
feed will thus be kept so pure that, with the aid of the su- 
ages are ie perfectly dry and clean steam will at all times 

supplied to the engines. Opinions may differ as to the 
merits of the entire arrangement, but it cannot be denied 
that it pe ingenious, and that it apparently over- 
comes all objections urged against water casings as once 
used on board the Great Eastern. ¢ 

The engines of the yacht consist of three vertical cylinders 
24in. diameter and 4ft, stroke, which put in motion a three- 
throw crank shaft, the cranks being disposed at angles 
of 120 deg. from each other. The general arrangement of 
the engines may be thus described:—Six transverse verti- 
cal frames of plate iron extend from the lower to the upper 
skin of the ship, to which they are attached by angle iron 
rings which run all round stiffening the hull. The frames 
are about 6ft. wide and half an inch thick. Between each 
pair is bolted a — the valve chest standing to the 
starboard side. e cylinders are jacketted all round and 
the covers are cast hollow and take steam from the jackets, 
The pistons are packed on a system invented by Mr. 
Winans, which has, we believe, been used by him in loco- 
motive practice in the States with much success. Within 
an ordinary brass packing ring is fitted a second ring, 
sawn through in one place to permit it to follow the packing 
ring. It is made about the same as the brass ring in thick- 
ness, and is forcibly impelled outwards bya spring of unusual 
strength. A number of set screws in the upper plate of 
the piston can be brought to bear on the edges of both 
rings. ‘The object of the arrangement is easily explained. 
When the piston has been introduced into the cylinder 
the set screws are turned and the rings rel . The 
spring then forces the packing hard against the cylinder, 
and were it allowed to continue to act much power woul 
be wasted in friction, and the packing rings would be quickly 
worn out. As soon, however, as the packing has been fairly 
brought into contact with the cy Ender, the screws are 
turned and the rings set fast, the piston then virtually be- 
coming a solid block. So long as friction exists it continues 
to wear, but a point is at last reached at which the piston 
moves within the cylinder without sensible friction and 
yet remains steam-tight. It is possible that if the expan- 
sion of the piston and cylinder was precisely the same in 
amount for each, and that no dirt or grit ever came over in 
the steam, a piston thus arranged would work without 
further wear for years. These conditions cannot of course 
be attained, but in practice we understand that the piston 
has given much satisfaction. When it begins to leak—ahd 
now and then months will elapse before leakage takes 
place—it is ‘oak necessary first to slack back all the screws, 
and then to tighten them up again. The spring will then 
drive out the packing once more, and the operation may be 
repeated until it is worn out. In the locomotives built by 
Mr. Winans this can be effected by bringing the piston to 
the front of the cylinder and removing screw caps in the 
lid. The advantage claimed for these pistons is that the 





packing rings cannot be driven in by high-pressure steam, 
a matter of some importance in the present instance. 
Each piston is fitted with two steel piston rods, which rise 
at opposite sides of the crank shaft. This shaft extends 
from end to end of the ship, exactly in the line of her axis. 
In the engine-room it is 7}in. diameter, which it retains 
until it has reached the second bulkhead from either en 
when it increases to 8}in., and finally to 16 in. where 
passes throvzh the main stuffing-boxes. It is clear that it 
would be impossible to make a shaft 230ft. lo 
dead straight, and therefore it is cut across at each end 
the engine, so that the halves can shift for themselves. 
| This renders the arrangements within the engine-room 
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very peculiar. They may best be explained by stating | site direction. The entire arrangement is much more | in the pi that conveys steam to the actuating cylinder. 
pre Svs iston omg no iy shaft to itself. On a simple than may be supposed from this description, | These vabless enclosed in the chest containing the re- 


each cylinder between the glands of the stuffing-boxes is 
fitted a ao about 30in. long. This bearing carries an 
equal length of shaft, on each end of which is fitted a crank 
and counter crank. The piston rods, rising one at either 
side of this long bearing, lay hold of a cross-head working 
in slides in the side frames; from the centre of this cross- 
head rises a flat rod, which lays hold of a second cross-head 
also moving in slides in the frames. From each end of this 
upper cross-headaconnecting rod descendsto the crank shaft. 
The arrangement may be understood by magnons a table 
engine with the crank shaft above of below the 
cylinder. The first cross-head is used to steady the piston 
rods, which would vibrate considerably if they reached 
directly to the upper cross-head. The link rod, as. we may 
call it, connecting the upper and lower cross-heads, is 
jointed transversely to the upper one rigidly to the other, 
and thus little variations in the length of the side 
connecting rods throws no strain on the piston rods 
or guides, We have yet to — together the 
three distinct crank shafts, and these again with 
the two screw shafts. This is effected very ingeniously 
by an arrangement which will be best understood 
from the accompanying engraving. Twocontiguous cranks 
are shown by A, A, Fig. 3. Each carries a counter 
crank; B C 1s a plain disc of cast iron, about 3ft. in 
diameter and some 12in, or 14in. deep. In each side of 
this a slot is planed out as deep as the centre crank is 
thick—say four inches. These slots are shown at D E, in 
Fig. 4, which is a front view of the coupling disc isolated. 
These slots receive the counter cranks, and it is obvious 
that the arrangement is such that the cranks may move 
away from each other longitudinally, or one may be higher 
than the other, or, in short, distortion of any kind may 
occur within reasonable limits, without throwing the least 
strain on the machinery. The entire affair is very simple 
and practical, the bearing surfaces are large, and efficient 
arrangements have been made for supplying them with 
oil, The engraving shows a a Ye >}, In 
that actually employed, however, on board the yacht, 
although the slots in the disc are cut at right angles, the 
counter-crank eyes project to one side, so that the main 
cranks are really at angles of 120 deg., although that made 
by the counter-cranks is but 90 deg.; a point which of 
course does not in the slightest degree affect the principles 
involved. The bearings in the connecting rod ends, both 
at the crossheads and the cranks, are so arranged that the 
brasses are to some extent self-adjusting. 

We have now fairly come to the valve gear, which is 
utterly unlike anything heretofore fitted on Too ship, as 
far as we are aware. The main slide valves are of the ordi- 
nary locomotive pattern, working within valve chests on 
the starboard side of the cylinders, and receiving their 
motion directly from a rocking shaft overhead, carried in 
bearings attached to the main frames. This rocking shaft 
is driven as follows :-—Down the starboard side of the 
engine-room, between the cylinders and the starting plat- 
form, runs what we may term a counter shaft, parallel 
with the screw shaft, and nearly on the same level. This 
shaft carries the eccentrics, two for each cylinder; one 
being employed to work the main slide valve, the other, a 
gridiron cut-off valve, working, not on the back of the main 
valv eas usual, but-on a diaphragm or plate dividing the 
valve chest into two distinct chambers. The eccentric rods 
rise to the arms of the rocking shaft at an angle fixed in 
the case of the main slide, but variable in that of the cut- 
off valve. The lead of the cut-off will therefore be right 
while the engine is going ahead, wrong when going astern, 
as will be seen pe. The rod from the cut-off eccen- 
tric lays hold of a block sliding in a curved box link which 
constitutes one arm of the second rocking shaft. To the 
other end is attached the rod connecting the link with the 
gridiron valve. A screw passes through the block, and is put 
in motion by a hand wheel at that end of the link next the 
shaft. Being close to the centre it has little motion, and 
can be altered while the engine is running with the greatest 
ease. By shifting the position of the slide in this link the 
point of cut-off is varied at will. The arrangements are 
the same for all three cylinders. We have next to con- 
sider the means by which the counter shaft is put in 
motion. 

On the forward end of the main shaft, and between the 
last engine frame and the bulkhead, is keyed a spur wheel 
about 3ft. Gin. in diameter and 12in. or 14in. wide on the 
face, geared with wood, the cogs being secured each by a 
couple of bolts passing through and screwed up behind the 
rim. The counter-shaft carries a wheel similar—as far as 
regards the gearing—in every respect save that it has cast 
iron cogs. It is obvious that these wheels being geared toge- 
ther, the counter-shaft with the eccentrics would be caused 
to revolve when the engines moved ; and the effect of the ar- 
rangement would then be the same as though the eccentrics 
were keyed on the main shaft. Thus far no provision is 
made for reversing. The link being excluded, two systems 
remained available for the purpose. In the first, the eccen- 
trics being loose might be caused to make half a revolu- 
tion in the way that reversing is habitually effected even 
in the present day, on board the majority of paddle-wheel 
steamers. In the second, the driven wheel on the counter- 
shaft might be made loose, and the shaft caused to perform 
half a revolution within it, with precisely the same effect. 
This is the arrangement actually ore: | and the partial 
rotation of the shaft is effected very ingeniously. The cast- 
iron wheel really constitutes a semi-rotatory engine ; that 
is to say, a rotatory engine with a fixed instead of a 
movable steam stop, which stop answers the purpose of 
the snug commonly employed to drive loose eccentrics. 
Thus, let us suppose that the engines are going ahead, the 
piston of this rotary engine, rigidly attached to the counter- 
shaft, will then bear against one side of the fixed stop, and 
be driven by it. 


If now it is wished to reverse, it is only | 


necessary to admit steam between the piston and the stop, | 
the form-<r will then make the requisite part of a revo- 
lution, aml with it the eccentrics on the counter-shaft, and 
the pw will then bear against the opposite side of the 
fixed stop, and be driven as before, but in the oppo- 


| 





but we feel that without numerous drawings it would 
be hopeless to attempt to convey a just idea of the elegance 
of invention—if we may use the phrase—displayed at 
every turn in the design of this valve gear. The system of 
packing adoptedis very peculiar, andissuch that the pressure 
of the steam brings the surfaces into contact and makes 
the joints tight. e admission of steam is regulated by a 
slide valve worked by a hand-wheel, conveniently located 


on the starting platform. 
As the pressure is t, it has been deemed advisable 
the friction of the 


to adopt some expedient for reduci 

slide valves. The purpose is eff by casting cavities 
in their faces, into which oil is forced, under a pressure of 
about 200 Ib. per inch, by a pump worked by the <>. 
The oil, which escapes by partially lifting the valve from 
its seat, being returned to the tank from which the pum 
draws. We may add that a subsidiary valve is fs 
lower down in the box than the grid valve, and by. opening 
this, steam is admitted continuously to the main valve 
chest, no special cut-off then taking place. 

The steam on leaving the cylinder enters a surface con- 
denser disposed horizontally on the larboard side of the 
engine-room. This condenser is a cast iron cylinder, 3ft. 
6in. in diameter, containing a great number of brass 
tubes, in. in diameter and 13ft. long, packed at each end 
with india-rubber. There are two air and circulating 

umps driven by horizontal arms from the auxiliary cross- 
ae of the outer cylinders. These pumps have a stroke 
of 4ft. and a diameter of Sin. They have solid gasket 
packed pistons, and they act the double part of circulatin, 
and exhausting pumps—exhausting below the pistons an 
circulating above. e steam passes through the tubes, 
the water outside. The cylinders are each provided with 
a very elegant water trap to keep the jackets free, and the 
collected water is of course returned to the condenser, and 
thence to the boilers. Two large plunger feed pumps are 
driven from the countershaft. 

The main crank shaft has a diameter of 7iin. in the 
engine-room and through the saloons fore and aft, until it 
reaches the second bulkhead at each end of the ship, 
where it increases to 8in., passing through thrust bearings 
supported by the bulkheads. These thrust bearings are 
carried in gimbals, so that it matters very little whether 
the shaft is or is not in line. The thrust is taken through 
exceedingly short and stout springs, to avoid shock or 
strain in the engine-room. The propeller bosses are, as 
we have already stated, 4ft. in diameter, and they are each 
intended to carry nine true screw blades, Each blade has 
a flat foot, by which it is attached to the boss by 
bolts having nuts within slots in the boss, The pitch can 
be varied by changing the blades, and so can the number 
of the blades. The diameter of the complete screws will be 
22ft., and they are intended to make from forty to fifty- 
five revolutions per minute, according to the pitch, when 
the vessel is at full speed. The velocity corresponding to 
piston speeds of 320ft. to 440ft. per minute. The engines 
were actually run while the ship lay on the stocks, at 
seventy-five revolutions per minute. The shaft is sup- 
ported in a self-adjusting bearing in each bulkhead, and 
of course passes through stuffing-boxes, so contrived that 
the packing may be tightened from either side of the 
bulkhead. In the ends of the ship eight powerful screw 
bolts are fitted in such a way that should the shaft break 
they can be brought to bear hard against the boss, locking 
it, and thus preventing the screw from thrashing about. 
Pipes are also fitted here for supplying water to the lignum 
vite bearings if necessary. The bearings in the engine- 
room are all made of a particular brass alloy, which 
Mr. Winans has found to answer his purpose even better 
than white metal. 

We have yet to describe a very singular device which 
we have illustrated in another page. This is the ballast 
engine, and its purpose will be easily understood. If we 
suppose the screws to be held fast and the engines put in 
motion, the whole vessel would obviously revolve on her 
axis. The propeller blades must, however, under all circum- 
stances revolve with more ease than the hull. Still as this 
has no keel, and partial rotation does not affect her dis- 
Sng oy the action of the engines would cause her to 

ist either way as the engines ran ahead or astern. To 
—— this a mass of ballast is shifted larboard or star- 

ard at will, to bring her into proper trim. As will be 
seen, the ballast engine is a very curious affair. A hori- 
zontal cylinder 24in. in diameter and 5ft. stroke, contains 
a piston, which is connected with the weight sus- 
pended by an arm from the crank shaft bearings close up 
to the after bulkhead. The valve placed within the steam 
chest, and used for the admission of steam to and from this 
cylinder, is an ordinary slide valve, so connected with the 
reversing apparatus of the main engines that when these 
are reve’ the slide valve is also simultaneously reversed, 
and remains in a fixed position, ready open for the admis- 
sion of steam on one side and its discharge from the other 
side of the piston, until the propelling engines are again 
reversed, when this valve is again simultaneously reversed 
and placed in its proper position open and ready for the 
admission of steam to and its discharge from the proper 
side of the piston respectively. The steam is taken from 
the main steam pipe, and thus, when the throttle valve is 
either closed or open, steam is simultaneously shut off from 
or admitted to the steam chest of the ballast engine, and a 
ee increase or diminution of pressure is secured, 
so that when the propelling engines are stopped by shutting 
off the steam the weight falls back to its vertical or central 
position, and when steam is admitted to the propelling 
engines it is moved either one way or the other to a 
greater or less distance from its central position corre- 
sponding to the pressure of the steam used, so as to 
counteract the tendency to list. As the different forces 
which tend to careen the vessel vary in intensity 
at different times, it is necessary that the pressure in 
the cylinder should also be varied, while the pressure in 
the steam chest and pipes of the engines remains the same. 
To accomplish this, two valves a b, Fig. 11 (page 180), of the 








versing valve before described, which is partitioned so as 
to form two compartments, One of the valves allows the 
steam to pass into one compartment which has a direct 
communication with the actuating cylinder, and the other 
valve ais placed in the partition between the compart- 
ments, so as to allow steam to escape from the first 
compartment into the condenser, through the exhaust 
pipe A. These valves are so placed that their stems 
Which run up through the stuffing boxes ¢, c, in the 
top of the box are el and of the same height. 
Upon the tops of these valve stems there is placed a cross 
bar d, which is kept in position horizontally by two bolts 
or guides 7, 7, which pass through slots in the ends of the 
cross and are screwed into the steam chest, the cross- 
bar being free to move vertically within certain limits so 
as to permit these valves to open when the pressure upon 
them from below is greater than that from above. The 
top of this cross-bar is made circular, with its concave side 
upwards, thus forming a curved inclined plane either way 
from the centre of its length. The requisite pressure is 
placed upon it for controlling the action of the valves by 
means of a small steam cylinder 7, placed vertically at a 
convenient height above the centre of the cross-bar, and 
connected with the main steam pipe, so that the same 
pressure will always be maintained upon the piston that 
there is in the main steam pipe. The diameter of this 
cylinder is made somewhat greater than that of the largest 
of the two valves, and the pressure upon its piston is 
transmitted to the cross-bar by means of a p* ston rod 
having a knuckle joint at the upper end, by wiich it is 
connected to the piston 4, and provided with a roller or 
small wheel at the lower end, the roller resting on the 
top of the cross-bar. The lower end of this piston rod 
is controlled and held in any requirel posit’»n by a screw 
o operating through a bent lever p, and the link g, Figs. 8 
and 9, the screw being under control and actuated as circum- 
stances demand by the attendant. This enables the 
pressure to be thrown either upon one or the other of the 
valves, or to be divided between them in any desired pro- 
portion ; thus, if thrown upon a, Fig. 11 (p. 180), the whole 
pressure in the steam pipe would be allowed and main- 
tained in the actuating cylinder ; if thrown upon 3, the 
steam would be prevented from entering the actuating 
cylinder ; if thrown half way between a and b the pres- 
sure in the actuating cylinder would be only about half. 
Thus the pressure of steam within the actuating cylinder 
may be varied from nought to the full pressure of steam in 
the main steam pipe of the propelling engines, and the 
pendent weight may be maintained in any required 
position. 

Fig. 1 is a transverse vertical section taken through 
the engine-room and showing the ballast engine in side 
elevation. 

Fig. 2 represents an end elevation of the apparatus ; 
Fig. 3 is a plan of the balance weight or cradle ; Fig. 4 is 
a sectional elevation of the cradle, showing the mode by 
which it may be held in any — position ; Fig. 5 is a 
longitudinal vertical section taken in the line 1, 2, of Fig. 
3; Fig. 6 is a transverse vertical section taken in the line 
3, 4, of the same figure; Fig. 7 is a plan and sectional 
view of the rack used for holding the trimming cradle in 
any given position. 

a, a, is the propeller shaft. 
plummer blocks | bearings 5, b, from which is suspended 
the weight c, c, by a pair of vibrating arms d, d. The 
weight c is composed of a cast iron cradle, carrying at 
present twelve tons of lead in pigs. The remaining figures 
show various views of the valve chest and valves for 
regulating the admission of steam to the cylinder e. 
Fig. 8 being a front view; Fig. 9 a side view; Fig. 10 a 
plan view; Fig. 11 a longitudinal vertical section taken in 
the line 1, 2, of Fig. 9; and Fig. 12 a transverse vertical 
section taken in the line 3, 4, of Fig. 11. The action 
of the various parts will be easily understood from 
what has gone ell It is obvious that from the 
great size of the cylinders and the pressure of the steam 
used, the balance-weight might be flung to one side or the 
other with great force were not special precautions taken 
to avoid such an event. But by the aid of the equalising 
valves, &c., the pressure is always kept just sufficient for 
the required purpose, and the piston is effectually cushioned 
some time before it reaches either end of its stroke. 

We believe that we have now placed before our readers 
an account of every important feature of the cigar ship. 
Yet we conclude with a feeling of some regret that space 
did not permit us to describe more at length the little 
points of detail in which we find the skill and talent of her 
designers displayed at every turn. In a word, nothing 
appears to have been forgotten, and we may add that 
everything has been worked out complete in the drawing- 
office. Each plate of her hull was put in place at once and 
rivetted up without trimming or fitting. Her machinery, 
in like manner, was put on board almost without the use of 
achisel ora file. It has been designed throughout by Messrs. 
Winans, assisted by Mr. James Murray, of Baltimore, 
United States, and constructed by Messrs. Jackson and 
Watkins, of the Canal Ironworks, Poplar. The workman- 
— throughout of the very first class. 

e have studiously avoided expressing any opinion as to 
the probable success of the yacht, but we cannot conclude 
without wishing Messrs. Winans success in their magnifi- 
cent experiment. They have taken no money from anxious 
shareholders; the venture is wholly their own, and the very 
sharp criticisms, not to say ridicule, with which the entire 
scheme has been visited from certain quarters, display the 
almost equal absence of good taste and ignorance of 
mechanical science on the part of authors who have 
jumped at conclusions instead of waiting for facts. “The 
“foundation of all knowledge is experience,” writes Bacon ; 
and we think it best to reserve our judgment until our 
knowledge of cigar ships has been developed by experi- 
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| ments which have yet to be made. 








THE Emperor has had a present from the Taicoon of Japan of 
15,000 cases of silkworms’ eggs, which have arrived at Marseillcs 
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ON EXPLOSIVE MATERIALS FOR MINING AND 


QUARRYING. , 
Mryine and quarrying operations, involving as do 
the expenditure of considerable sums of ae Sp as 


vast labour, demand a large amount of care and experience 
from those on whom their execution devolves ; and all 
practical men know how much of the success that crowns 
their labour depends on the explosive agent that is em- 
~— Until a comparatively recent period the miner 
no choice of materials to select from, gunpowder—not 
unusually of a very inferior ing the only 
explosive agent known that admitted of practical application 
in the hands of uninstructed men, such as miners usually are. 
Within the last twenty years, however, other explosive 
compounds have come into competition with gunpowder, 
and although the latter still holds the first position— 
rating it at the ey annually consumed—there seems 
to be a reasonable probability that before very long the use 
of gunpowder will be yoy npr a oyna A brief 
review of such agents as the miner has the sonny of 
turning to his use will, it is hoped, not be without interest, 
and possibly not without instruction to those who have 
confined their experience to old-fashioned and somewhat 
unscientific methods of blasting. 

As far back as 1833 M. Braconnet described a curious 
organic substance called xyloidine, which he obtained 
by acting on starch, sawdust, cotton, and various other 
substances, with concentrated nitric acid; when using 
starch his mode of preparation was to boil it in stron 
nitric acid until he obtained a solution of xyloidine, whic 
he precipitated by cold water ; the precipitate, a white 
neutral substance, when collected and dried is highly ex- 
plosive, inflaming at about 355 deg. Fah. 

There appear to have been several claimants to the 
honour of having discovered xyloidine, or nitramidine, as 
M. Dumas called it, but M. Schénbein seems to have se- 
cured to himself, in 1846, thecredit of introducing it in the 
form of gun cotton, as a substitute expected to replace 
gunpowder for almost all purposes in the arts, He brought 
the subject before the British Association, and afterwards 
patented his discovery, or the special application of it. 

That gun cotton has not been received with more favour 
as an agent for quarrying and blasting is not to 
altogether attributed to the cause that is generally 
assigned — to wit, the danger attending its use. For 
it is highly probable that ignorance and prejudice 
amongst quarrymen and miners have done more to ex- 
clude it from general adoption than any real danger 


attending it, as compared to gunpowder. Certain acci- 
dents have undoubtedly occurred in using gun cotton, not 
a few of them the result of ignorance and inexperience, 


but there is nothing reliable to show that, as regards 
danger, a less return of death and injury would be 
recorded for the use of powder during a given time than 
the experienced application of cotton would furnish. 

It is quite possible that very disastrous results have 
followed the use of gun cotton by clumsy, uninstructed 
men; and regarding the slovenly, hap-hazard way in which 
blasting is usually conducted, it would be a matter of some 
surprise if casualties were not of frequent occurrence, as 
they are even when the comparatively slow commercial 
powder is used. 

The truth is, as regards the question of safety, that, after 
several years’ experience of its use, practical men have 
pronounced gun cotton to be in a marked degree more safe 
asa mining agent than gunpowder. 

The advantages of gun cotton for mining purposes con- 
sist in—first, its immense power and velocity of discharge; 
secondly, the absence of smoke; and, thirdly, that if ex- 
posed to damp it can be restored by drying, and rendered 
as effective as at first. 

Relatively to ordinary: gunpowder, the prepared cotton 
is found to possess a high + ac of efficiency, usually 
about four times the strength of the powder; and an 
eminent authority, in comparing the relative effects of both 
compounds in strong solid rock, says that, weight for 
weight, gun cotton has the advantage in the proportion of 
6°25 to 1. This result is deduced from experiment, but 
there appears to be ample evidence of a general character 
to show that many practical quarrymen and miners regard 
gun cotton, when properly prepared, as very far superior 
to blasting powder. 

Not only is gun cotton found to furnish considerably 
more power than gunpowder, but the discharge is im- 
measurably more rapid, giving much larger results when 
the material to be excavated is of an open or fissured 
character. Gunpowder, it is well known, produces but an 
unsatisfactory result when employed for nro in soft or 
unsound material; -while gun cotton, owing to the extreme 
velocity of the explosion, gives most excellent results. 

An interesting and simple experiment will serve to com- 

re at once the superior rapidity of explosion possessed 
by gun cotton over powder. A small quantity of powder 
is placed on the hand, and over this is laid a piece of gun 
cotton; on applying a heated wire to the cotton it will be 
found to ignite it, leaving the powder behind unconsumed 
—the principle being that, although ample heat is deve- 
loped to explode the powder, sufficient time does not elapse 
to admit of the powder being raised to the requisite tem- 
perature for ignition. 

The inconvenience felt from the presence of smoke when 
powder is used is often very great, particularly in tunnel- 
work, and the fact that good gun cotton gives a smokeless 
explosion is no small recommendation to its use. It is 
true that a white vapour occasionally accompanies the 
ignition of gun gotton, but this is an indication that the 
cotton has been badly prepared, and shows that nitrate of 
potash or some other salt has been used in the manufacture 
without due precaution being afterwards taken for its 
removal. The sanitary effect of cotton as compared to 
powder was made a matter of special investigation by the 
commission appointed in 1864 to inquire into the condition 
of mines in Great Britain, and the verdict pronounced on 
the occasion was so conclusive as to leave no doubt re- 
garding the ae in this respect of the prepared 
cotton over powder. 





veral experiments were made at the 





‘time and a careful examination of the products of the com- 
‘bustion carried out, resulting in the conclusion that the 
oxides of nitrogen so se agra 6 gm after the ignition 
of gunpowder, were only to found in such minute 
quantities as could have no detrimental effect on the health 
of the operatives. 

The mode of preparing gun cotton is very simple, and 
is gf nerally understood. A mixture of nitric acid 
an phuric acid is first made, the proportion being 
three measures of sulphuric acid of a specific gravity 
1°85 to one measure of nitric acid of the specific gravity of 
1°45 to 1°50. Considerable heat being developed by the 
page Mf the acids, it - He - allow —_ 
to stand till the temperature en to 50deg. or 60 deg. 
Fah. before mh further. Some per, wel 
then immersed in the mixture; the texture of the cotton 
being first well opened to admit of free exposure to the 
nitric acid—which, it should be observed, is of itself suffi- 
cient to change the properties of the cotton—the sulphuric 
acid being only added to absorb any water that the nitric 
acid may contain. The cotton having remained in steep 
for a few minutes, is removed to another vessel and gently 
pressed to free it from the acids, after which it is allowed 
to stand for an hour, it is then thoroughly washed in run- 
ning water till no trace of free acid can be detected. The 
cotton should be next ially dried by pressure, and 
washed in a solution of nitrate of potash of the strength 
of one ounce to the gallon of water—this latter part of 
the process adding, it is said, materially to the explosive 
power. Finally, the cotton is dried at a temperature 
ranging from 150 deg. to 170 deg. Fah. This process, 
besides rendering the cotton highly explosive, in other 
respects changes its properties; it becomes eminently sus- 
— of electrical excitement, adhering to the fingers 
when gently rubbed. It is harsh to the touch, and gives 
a crepitating sound when pressed in the hands. The 
cotton is found to gain considerably in weight by this 
process, 

Two points are urged against the use of gun cotton for 
purposes of warfare, both of which appear to be fatal 
objections. First, the explosion liberates a quantity of 
water which proves injurious to the arms after continued 
use of the cotton; and, secondly, water is quietly absorbed 
from the atmosphere by the cotton if it is left exposed. 
This it was hoped to obviate by making up the ammunition 
into cartridges, but when so prepared it was not found to 
explode with certainty. These objections will not, how- 
ever, lie to the application of gun cotton to mining 
or quarrying. The production of a little moisture in a 
blast is a matter of no importance, and, with due pre- 
caution, the cotton may be preserved dry enough to insure 
its perfect ignition. 

The high degree of perfection attained in the manufac- 
ture of gun cotton is due to Baron Von Lenk, and the 
patented article, as manufactured by Messrs. Prentice and 
Co., of Fenchurch-street, leaves nothing to desire as an 
explosive medium. The cotton is prepared in regular 
charges in the form of rope, which can be cut to any 
length required, different sizes being manufactured to suit 
holes of all diameters. The method of using the patent 
gun cotton differs little from the powder process, a few 
simple precautions only being necessary to insure safety 
and success, The ordinary fuse is inserted into the charge, 
which must be allowed to pass freely to the bottom of the 
hole without the application of force, and a wad of paper 
or a small wisp of hay | placed over the charge, the 
tamping may be proceeded with in the usual manner. 
Whilst it is desirable that the charge should be passed 
into the hole without the exercise of force, it must be 
borne in mind the more confined the charge is, within 
certain limits, the greater will be the velocity of the ex- 
mig ag and the greater, consequently, the effect produced 
vy the blast. General Lenk has, indeed, demonstrated 
that the velocity of explosion can be regulated within 
very wide limits, depending on the degree of closeness 
with which the charge is made to fit its receptacle. The 
speed of explosion can be varied from one foot per second 
to forty feet, which is the velocity of gunpowder, and even 
to one foot in the ;s4,5th part of a second—a speed that 
may practically be considered instantaneous. 





e process of preparation given above answers very | 


well for the convertion of small quantities of cotton—but 
when the manufacture is conducted on a large scale a more 
complicated mode of treatment becomes necessary; the 
several processes of carding the cotton, steeping it, drying 
it, &c., being usually carried on by machinery. 

An additional property is possessed by the gun cotton 
aig according to General Lenk’s process: it is rendered, 
oy the operation of coating the fibre with silicate of lime, 
impervious to the action of moisture, and a further 
advantage said to be gained by the process is that the 
velocity of explosion can be reduced considerably, rendering 
the cotton more suitable of application with fire-arms. 

There are a few points to be observed in using gun cotton 
for blasting, the cardinal rule being that the best effects 
are produced when the lowest effective charge of cotton is 
used; increasing the charge beyond what is sufficient is not 
only useless and wasteful of the material, but the unneces- 
sary violence of the explosion shatters and projects the 
fragments of rocks to an inconvenient degree. 

When a shot is lost no attempt to drill out the charge 
for re-loading should be made, But an increase of useful 
effect may be gained by drilling a new hole sufficiently 
close to the first one to admit of the explosion com- 
municating with the first charge. 

Gun cotton is found to be equally effective in dry and 
wet work; and for poe gaa in the latter, waterproof 
charges are prepared, which are used in a similar manner 
to the hollow rope employed in dry situations. 





SoutH KENSINGTON Museum. — During the week ending 3rd 
March, 1866, the visitors have been as follow :— On Monday, 
Tuesday, and Saturday, free days, open from ten a.m. to ten p.m., 
10,404. On Wednesay, Thursday, and Friday, students’ days, 
admission to the public, 6d.), open from ten a.m, till five p.m., 
1,735. Total, 12,139. From the opening of the museum, 
5,849,275, 
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February 2nd, 1866. 
M. Nozo, President, in the Chair. 

Arter the minutes of the previous meeting had been read, 
M. ConTaMIN observed that he was ae Saree the problem 
presented by the lattice girder had been solved by M. Desmous- 
seaux de Givré. On the contrary, he believed that while his 
learned colleague had pointed out the direction in which the 
required solution was to be sought, and although he had — 
arrived at formula for the functions of the principal li of 
elasticity, still it must be borne in mind that these were sub- 
ordinate in effect to the principal elastic forces, and the functions 
of these lasthad not been determined in the case of a beam deflected 
under the action of forces not reducible toa couple. If he, M. 
Contamin, insisted on this point, it was because the importance of 
the question demanded that any solution of it, evenan approximate 
one, on the mathema theory of elasticity, was worthy of 
attention. It was not for the purpose of criticising the paper, 
which had been yoy Fy that he made those observa- 
tions, but in the hope that Desmousseaux de Givré might be 
induced to join in the inquiry. 

M. CHAVES, in accordance with the wish of the president, ex- 
hibited to the society two machines, to which the inventors MM. 
Carlier, Vignau, and Fillion, have given the names of Extincteur 
and Parafeu. The Eztincteur consists of a cylinder of wrought 
iron, containing an inner tube secured to its upper portion. ‘ter 

lacing a quantity of carbonate of soda within the cylinder, it is 
ed with water; the small tube is then supplied with tartaric 
acid and closed by an earthenware stopper, and inserted in its 
position in the cylinder. By means of suitable apparatus tho 
stopper is removed as soon as the lid of the cylinder is hermetically 
closed, and the acid consequently mixes with the solution of 
carbonate of soda, dissolving in the water. The solution of the 
crystals proceeds, and under the influence of the temperature 
determined by the heat generated Se chemical reaction, and of 
the affinity of the water for the carbonic acid gas then produced, 
the internal pressure is raised to 10 or 12 atmospheres ; but after a 
few hours cooling, and absorption of the carbonic acid gas by 
the water reduces this to 4 or 5 atmospheres. The apparatus is 
then ready for duty in extinguishing incipient fires, to which end 
it is fitted with a flexible tube, nozzle, and stopcock. M. Chavés 
explained the working of the machine to be as follows :—The 
pressure of the gas serves to expel the water charged with carbonic 
acid gas on the fire, the salt of soda being of additional service 
by forming a kind of coating which becomes vitrified by the action 
of the heat. An ingenious addition to the machine consists in re- 
placing the earthenware stopper by one of some soluble material, 
as sugar ; two manipulations are thus rendered unnecessary, and the 
chemical combination then proceeds more slowly, and the metal 
cylinder is thus spared severe strains. Some members of the 
society asked for information respecting the weight of the appa- 
ratus, which was intended to be supported on the back of a man, 
and how its working condition might be ascertained. 

Dr. CaRLIER, one of the inventors, who had been requested by 
the president to be present at the meeting, replied that the weight 
of the extincteur when charged was about 43 kilogrammes (95 1b.). 
To test its condition all that was necessary was to attach to the 
nozzle a small stop-cock, and if on turning the tap the liquid was 
projected to a distance of five or seven yards it was in good work- 
ing order. It might be retained charged for several months with- 
out detriment. 

The Prestpent stated that the Northern Railway Coumeey. 
after having made some experiments as to the efficacy of the 
machine, had purchased a number for use in the small stations. 

M. Caves then described the parafeu, which is designed to put 
out fires in chimneys. This as consists of a disc of iron, 
or damper, which is placed in the upper part of the chimney. This 
disc is movable on a horizontal axis, and is kept in its place by 
the aid of two counterweights, one fixed to the disc and the other 
suspended to the extremity of a chain the lower links of which 
are fusible at a temperature of 100 deg. Centigrade. This chain 
hangs in the chimney so that the fusible links are at a distance of 
two or three yards from the fire. If a fire occurs in the chimney 
the links melt, the weight is released, the counterweight attached 
to the disc brings it into a horizontal position, and thus closes the 
chimney. 

The Paxarpent again brought up the discussion on M. Contamin’s 
theory of the lattice girder. 

M. ConTaMIN wished to give certain explanations of the division 
of the strains to which the lattice girders are subjected. In con- 
sequence of some observations which had been made to him by 
M. Leygue, he had again examined that part of the question, and 
with the following result:—The hypotheses on which theory is 
founded is simply that ‘‘the lattice comports itself as the plate 
girder, that is to say, it is admitted that the upper and lower por- 
tions of the girder deflect in such a way that the constituent parts 
of these members, originally in a plane normal to the neu- 
tral axis, re-arrange themselves in a plane normal to this 
axis after deflection. As for the parts of the lattice originally in 
this plane we are, as yet, ignorant of their position after deforma- 
tion. In calculating the proportion of the rending strain diffused 


over the upper and lower members of a given section of a girdcr, 
it is assumed that the complement of the total strain in the section is 
diffused uniformly among the superficial elements, passing through 
those intersections of the lattices which fall at the plane of section. 
This granted, in order to ascertain the value of the forces 
exerted at the lower extremity p, ¢, of each bar, we consider the 

uilibrium of a portion of the girder—already defined many times, 
The values of the elastic forces, which proceed from the portions 
of the girder to the left of the isolated section, have the approxi- 
mate values already given— 

"1 v1 Y% 
_ ff tm} on 
F= T dvz and “2 dv Jvedv, 
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Approximate values, because the hypothesis of the constituent 
parts in one section re-forming in the same plane after deflec- 
tion is not strictly correct; but the error, as would easily be 
seen, was not large. The elastic forces due to the parts of the 
girder to the right of the isolated portion had the same values 
already given. With regard to the strains which arise in the 
lattice, it is to be remarked that in order to ascertain the equili- 
brium of that portion of a bar comprised between the horizontal 
plane and the vertical cutting plane, it was nece that the 
vertical reaction exercised by the lattice on the isolated portion of 
the girder should equal the rending strain acting on the other 
extremity of the isolated section. Its real value equals this 
rending strain, augmented or diminished by the sum of the 
projections, on a vertical axis, of forces already quoted. 
The total of the horizontal components equal F — F', and 
it might be admitted that they were equally distributed between 
the intersections of any two bars abutting at the same 


point of attachment to the horizontal plane. Such is the 
principle of the method detailed—a method which allows of the 
calculation of the dimensions which it is expedient to give to the 
different parts of the bridge, lattice bars, rivets, &c. Aftér 
having explained how the most convenient dimensions for 

on the ascending system may be calculated, M. Contamin showed 
that the resultants of the forces which are exerted at each 
extremity of the same bar, being different not only in intensity but 
in direction, the rational form of the lattice is not the one 
adopted, that is to say, a straight girder. He demonstrated also 
that lattice girders are not only submitted to the action of 
forces in the direction of their axes, but also to the action of 
oblique forces and couples; they are consequently submitted 
in practice to conditions more varied than are assumed in the 
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It might be that the limit of elasticity is not only 
the magnitude of a force, but also by its duration 
(which may not be sufficiently prolonged) to produce a permanent 
deflection). It was well to bear in mind that the resistance of bridges 
diminishes with time, and that consequently one cannot calculate 
too cautiously; that it is also necessary that care should be taken 
that delicate lattice structures should not be exposed to heavy 
strains acting on a few points only. The meee explained seemed 
rational to M. Contamin, so far as it accorded with the method 
a a for the calculation of the plate girder. : 
CoLLicNnon, Ingénieur du Ponts et Chaussées, who was invited 
to take part in the discussion, said that he approved of the labour 
that M. Contamin had undertaken to elucidate the problem of the 
calculation of lattice girders. He agreed with M. Contamin to a 
certain point. With regard to the criticism the latter had made 
on his theory, M. Collignon stated that far from pretending that 
he had originated a perfect theory, he declared it to be open to 
great amendment. At that time he was occupied in the construc- 
tion of a large number of lattice girders, and his endeavour had 
been to arrive at some formulz of easy practical application, and 
based upon easily admitted hypotheses. He believed the formula 
of M. Contamin to be of a very difficult application, and he con- 
sidered that the same results might be attained by making use of 
the theory of finite differences in place of the differential calculus. 
With regard to that which referred to the shearing strain 
exerted on the rivets which formed the bars of the lattice, he agreed 
with it fully; and far from adhering to the calculated dimensions 
for the diameter of the rivets, he always increased them in a 
notable proportion. 

The Presipent thanked M. Collignon for his explanations. 

M. ConTAMIN repeated that the hypothesis assumed by M. Col- 
lignon, that is to say that the various parts of the bridge, plate, 
girder or lattice, are only submitted to the action of forces in the 
direction of their axes, was evidently favourable to the resistance 
of materials, and in consequence, would lead to the adoption of 
small dimensions. He further stated that the principles of his 
theory were those of M. Bélanger, and if he had not stated so at 
the outset, it was because it was left to him to develope them. He 
ought to the responsibility of his own labour; he wished 
others to take up and discuss the question, and the authority of 
M. Bélanger might, perhaps, have interfered with true criticism. 

M. NoRDLING repeated that in order to calculate the strain 
of the lattice bars it was 1ecessary to take account of the vibra- 
tions produced by the passage of vehicles, as in the case of the 
Cologne bridge. 

M. DuBIED made an observation relative to the arrangement of 
the cross girders or transverse road supports in large bridges. The 
method generally adopted consisted in uniting these parts to the 
main girder in such a manner that they might be considered as 
being built in, as regarded extremities, in the girder. The result of 
such an arrangement was that the vertical strain exerted on the 
girder on the passage of a train—a strain which naturally causes 
deflection—exerts a torsional strain on the main girders, which in 
their turn tend to twist and vibrate laterally in following the 
movement of the cross girders. Perhaps it was here that the ex- 

lanation of the vibration observed by Mt. Nordling might be found. 

t might be admitted that the upper portion of the girder does not 
move laterally; there being always sufficient flexibility in the web 
of the girder to prevent this. In order to avoid these vibrations 
it was possible to employ an arrangement which consisted in 
simply resting the cross-beams on the girder without building 
them in them in such a way that the point of contact of the two 
should be exactly in the vertical plane of the longitudinal girder. 
The vertical strain being then exerted on the large girders in this 
plane, there was no lateral movement. The cause having dis- 
appeared, the effect, that is to say, the lateral vibration, naturally 
ceased. Being completely a stranger to the practice of this kind 
of work, M. Dubied did not know whether the theory explained 
did not present other inconveniences which would suffice to cause 
it to be rejected in practice. He believed, nevertheless, that in a 
theoretical point of view it deserved the attention of engineers 
engaged in the manufacture of wrought iron bridges. 

M. Da.ot agreed with M. Dubied, and described a system of 
girders which he had designed, in which the girder was submitted 
to a strain in the direction of its transverse axis ; the cross-beams 
being rivetted at their ends against the vertical web. 

M. Dusiep preferred the arrangement where the cross-beams 
were supported by a joint in the plane of the a:cis of the girder. 

M. Yorrt believed that it was not by the disposition of the 
material that the vibration of railway bridges could be remedied, 
but by the mass; every bridge vibrated, except those of stone. 
It was necessary to form a mass by means of ballast, for example, 
so that the vibrations might be transmitted from the rails to the 
bridge by the intervention of a non-vibrating substance, as sand. 


theory. 
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ATLANTIC TELEGRAPH.—The report of the directors states that 
the only way in which the undertaking can be completed this year 
is by the creation of a new company, to act as the agents of this 
company for carrying out the work, and accordingly the “* Anglo- 
American Telegraph Company has been formed, with a capital of 
£600,000, and a privileges as it is expected will cause the shares 
to be readily taken up. The contractors are proceeding with the 
manufacture of the cable, and the necessary work has also been 
commenced on board the Great Eastern, so that the expedition 
may be ready to sail as early in the season as possible. 

Wuat Does ir MEAN ?—We extract the following mysterious 
paragraph from the Times:—‘*The Daniie, 4, screw sloop, 1,081 
tons, 300-horse power, the further construction of which, at Ports- 
mouth yard, was temporarily suspended some little time since, 
has been again taken in hand and will now be completed with her 
new form of fore-body—an entire alteration of her lines from the 
**dead flat” forwards, and the substitution of an upright for an 
in-falling stem from above the water-line. By this alteration it 
would appear that the Admiralty have at length discarded the 
fanciful theory of the modern school of French naval architecture, 
the submerged bluff plough-coulter-shaped bow, and have allowed 
their chief constructor, Mr. E. J. Reed, to give the Daniie a fore- 
body more in accordance with his own ideas.” We were under 
the impression that the ‘‘submerged plough-coulter bow” was a 
favourite with Mr. Reed ; and we are certain that the Zimes has 
informed us over and over again that it was introduced at the 
suggestion of the chief constructor. We suspect that the Times 
has been blundering again. 

Mr. Benson, of Ludgate-hill, the watch and clock maker, has 
just completed extensive premises in Old Bond-street, of which 
the Builder this week gives an engraving. The premises were 
formerly the banking-house of Messrs. Call, Marten, and Co. 
The front itself consists of two windows, each 21ft. long, divided 
by a spacious lobby, the floor of which is laid with encaustic tiles, 
with a margin of Sicilian marble. The entablature, extending 
along the whole length of the front, is of Portland stone, supported 
by columns and pilasters of Lizard serpentine marble, on rubbed 
Portland stone bases. These columns have fluted and gilt caps 
and moulded bases, the arches being also moulded, and the 
spandrils engraved and gilt. The frieze on the entablature 
contains black marble tablets, on which the name and number are 
cut in, and gilt. The front is illuminated at night by lamps 
placed in the shop above the inner cases of the windows, and is 
secured by means of revolving iron shutters, which descend behind 
the marble columns, so that these are still visible when the shop is 
closed. The entrance lobby is fitted up inside with pelished 
mahogany columns, and the stanchions supporting the girders are 
hidden by silvered glass, which also gives a light and handsome 
appearance to this portion of the front. The interior decorations 
of the walls and ceilings are most tasteful and elegant. The shop 
front commends itself to attention by a design that avoids the 
insecure aspect of the majority of such formations, and by the 
richness of the materials employed. 








SOCIETY OF ENGINEERS. 
March 5th, 1866. . 
Mr. ZERAH CoLBURN, President, in the Chair. 
“ON ARCHED ROOFS.” 
By Mr. C. R. WESSELY. 

THE present paper does not aspire to exhaust the very interesting 
subject of arched roofs as it stands at present before the profession. 
Its purpose is only to describe some structures of this kind recently 
carried out with success, and to make a few comparative remarks 
upon their main features and merits. In offering the same to this 
society it is the hope Ahoy author to ae Bject a 
different an a discussion of a subject on the theory 
and sof which very little has been published hitherto, 
throw more light upon the many important questions connected 
therewith. It is a desideratum universally felt in the engineering 
profession to have as complete as possible a collection of the designs 
and details of im tt engineering structures; a contribution 
towards such a co! ion, however incomplete, may not be thought 
out of place before a society entirely devoted to the advancement 
of engineering science. 
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A 
Arched roofs are the production of the conjoint requirements of 


beauty and strength. So long as a roof is destined to serve as a 
mere object of utility, an engineer would spend very little troublein 
designing fine outlines and selecting noble proportions. Economy 
of material and workmanship dictate such plainness of design, 
that, firstly, the engineer shall be able to take out the strains so 
minutely as to reduce the sectional area to a minimum; and 
secondly, that the roof is carried by itself and does not induce 
any transverse strains in the structure supporting it. The usual 
triangular principle is adopted in such cases. It is a very dif- 
ferent matter when a roof is to be made for an architectural 
building, for instance a large hall, where it is often the main 
feature of the structure. Fine outlines and simplicity, two main 
components of noble appearance, will be required most particu- 
larly. No obstructions to the view, as ties, struts, Xc., are 
admissible. Architecture having been always represented in 
stone, forces its newly acquired material, iron, into the customary 
shape of the pure arch. A more or less powerful horizontal 
thrust has now to be provided for, and a certain deficiency in the 
practicability of minute calculation of strains under unequal loads, 
must be compensated for by the sound judgment of the engineer. 
Many different arrangements can be embodied in the structure 
supporting arched roofs, for taking the horizontal thrust, but no 
rules can be given for it. In each separate instance the arrange- 
ment must be adapted to the peculiar nature of the case, and 
depends for its degree of perfection entirely upon the skilful design 
of the engineer. A few words on scientific investigations with 
regard to wrought iron arched ribs, may not be out of place, before 
beginning the description itself. 

The calculation of strains in arched roors is one of the most diffi- 
cult mathematical problems in engineering, partly on account of 
somewhat complicated principles, on which a thorough investiga- 
tion should be founded, partly on account of a great variety in the 
position of the different parts of the structure. 

Unfortunately there is very little information on this subject to 
be found in English engineering literature, and not much more in 
that of other nations. An investigation can therefore only be a 
rough approximation. 

It is well known that the way of at present ascertaining the 
stability of a stone arch is to draw the curve of equilibrium, 
— must remain within the depth of the voussoirs of the 
arch. 

This is not necessary in the case of iron-arched ribs, which can 
be strained by tension as well as compression. 

The outer forces, which act upon an arch are, 1, its own 
weight ; 2, the vertical; 3, the horizontal pressure due to the 
resistance of the abutments. The latter is transmitted unaltered 
through the whole of the arch, since there is no other horizontal 
strain acting upon it but that of the abutments ; 4, the pressure of 
wind and snow. 

In every arch there must be somewhere one particular point in 
which this horizontal strain is not co-existing with any vertical 
force ; therefore, if we cut the arch through this point in two 
pieces, in either of them the state of equilibrium will be con- 
served by replacing the action of the other by that horizontal 
strain. 

This point is coincident with the point of action for the resultant 
of all the vertical forces acting on the whole arch. 

Thus in an arch under its permanent load, the section before 
mentioned will be at the crown ; in an arch under both its perma- 
nent and unequal loads, it cannot lie in its crown. The curve of 
equilibrium passes through that section with its vertex. 

The way to find the horizontal strain is as follows :— 

Given a semicircular arch, loaded on n points, whose horizontal 
distances from the left hand springing ,are x, 7,... xy, with 
weights p, p, ... p" accordingly, and B x m the distance of the 
vertical section before mentioned, we find p, 2, + p,2,+... 4 


pre =" p«x=H~y, where H is the horizontal strain and 
we 
y the rise of the curve of equilibrium. 


—_—Tm 


This equation Sz, P*= Hy ) does not determine H or y, 


but assuming one of them, it ascertains the other. 

y taking y=y™ (the height of the neutral fibre in section m) 
the vertex of the curve is drawn through point C; H is thus 
determined, and section m is in compression according to H. 
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in this case fall within the neutral fibre of the arch, but will take 
Se ee ee ee 

This causes a tendency for point B to move in 
direction of the arrow, and strains in the flanges at that place will 


be effected accordingly. aft: aide 
of the ribin B really not be sueng Aaouae 
to withstand this strain, there is nonecessity yet that they sho 
break, but the case will be as follows :— 

y m=y is assumed, so that the. curve of equilibrium passes 
through B, and renders this point to be simply in compression. 

My x 

H is determined by the equation Hi= —s ana acts on a 


y 
lever=y m;, or in to section mona lever ¥ iy—y m, and 
will effect a compression in the upper flange and a tenison in the 
lower one at this place. : 


Thus the fact that the section at B is in mere conipression is 
pone any sar | and depends entirely on the presence the said 
strains in the flanges at section m. 


In respect to these considerations, it is certain that stability and 
vigitiy of an iron arched rib can be fulfilled by different arrange- 
men 

Although it appears strange at first sight that in an arch, of 
which the architectural outlines are given, there should be no 
restriction in assuming the rise of the curve of equilibrium, 
according to which the different sectional areas ph be deter- 
mined, and that nevertheless the stability of the structure can 
be effected. i ill become obvious from the following 
example :— 

Given an elliptical arch, in which the different areas in flanges, 
&c., have to be determined. The distances of the points where 
the load acts, and the loads are determined. 

Thus the Carty =p « = H'y can be formed, by which it can 
be seen that H', the horizontal strain, might be taken ad libitum, 
and that H will then be ascertained according to the equation. 
For instance, y may be taken equal to a', which is greater 
than the rise of the arch, the vertex of the curve will be in C', 
<> branches will go through the points of support, as shown in 

e 





H! is determined by putting a' for y in the equation. 

The position of this curve leads to the remark, that in the 
crown, besides the horizontal strain H,, which is transmitted 
through the structure and taken by the abutments, there will 
be a certain tension in the lower, and a compression in the upper 
flange, due to H, acting on the lever CC;; and that, following 
the line of the curve from C; towards A, or A, there is a point 
B; or B on each side, where the curve of equilibrium inter- 
sects the neutral fibre of the arch, and where only compression 
exists. 

The segment between B: and B, therefore acts as a girder, while 
the joints at these points could safely be replaced by hinges as long 
as the load is equally distributed. The abutments will, in this 
case, react with a horizontal strain equal to H,. 

Now, instead of the abutments, a tie may be supposed between 
A, and A, and a screw in it, to effect any required horizontal 
strain on these points, and it may be arranged so that this hori- 
zontal strain is = Hz. By putting this H: into the equation, the 
calculation gives y = a:, which is smaller than the rise of the arch. 
A, C, A is now the curve of equilibrium. 

The horizontal strain H, is transmitted through the crown un- 
altered, but, besides this, there exists at the crown tension in the 
upper and compression in the lower flange, due to H and the lever 
CC, on which it acts. According to the curve assumed in this 
case, the whole of the arch will act as a girder under forces acting 
upwards, and the dimensions of the flanges and diagonals have to 
be determined accordingly. 

No doubt, by means of the supposed screw, a horizontal strain, 
H, can be applied to the arch, so that the corresponding y becomes 
equal to the rise of the arch a, in which the entire section at the 
crown is in compression due to the force H. In other words, by 
means of a tie and a screw in it, the curve of equilibrium can be 
forced to pass through the crown, or through any other point in 
the vertical C' C", and if the material is distributed in the struc- 
ture according to a certain curve of equilibrium, it will enable 
the abutments to bear the horizontal strain belonging to this 
curve, 

On the other hand, this does not require that a wrought iron 
arched rib of a certain shape must have abutments of a certain 
strength, there being even a chance for the stability of an arch 
without any abutment or tie. The only consequence of this is 
that the rise of the curve of equilibrium becomes ©, and the 
horizontal strain by the equation becomes 0. 

The crown of the arch will, therefore, be strained as if it were 
the centre of a straight girder of the length A A'. Now the 
question arises, which curve of equilibrium, among so many 
which do not exclude a chance of constructing the arch, will be 
that one according to which the least quantity of material is 
required ? 

Although the solution of this question with mathematical 
accuracy is a matter of almost impracticable complexity, the 
following consideration leads to a sufficiently practical result: 
namely, it can be proved by simple calculation, and by many 
instances of penciled cnakaneteas, that a certain load distributed 
over a given space can be supported in a more profitable way by 
an arch, in which only compression prevails and which rests 
between abutments, than by a straight girder. Therefore it is 
more profitable to arrange the material in a structure so that it is 
strained only by compression, than to have compression and.tension 
coexisting in every part of the structure. 

From this truth a rule can be derived to lay the curve of equili- 
brium so that its points may be as close as possible to those of the 
neutral fibre. 

The further calculation of strains in the different parts of the 
structure (flanges and diagonals), can be dealt with by starting at 
an intersection of the curve of equilibrium with the neutral fibre, 
where the strain is known from the curve and continuing by proper 
combination of this strain with the vertical loads. 


(To be continued.) 





RoyaL NAVAL ENGINEERS.—The following appointments have 
been made since our last publication :—Engineers : James Ritchie 
and Jeremiah P. Lloyd to the Sphinx, 6, paddle sloop, on the 
North America and West India station ; George W. Siveright to 
the Indus, for service in the Nassau, 4, screw gun-vessel, at Pem- 
broke ; Henderson Leslig to the Simoom ; Samuel Swan to the 
Wasp ; William ‘ obinson to the Victory, for the Sprightly.— 
First-class Assistant Engineer David Francis to the oon, for 
service in the Whiting.—Second-class Assistant Engineer George 
John James to the Racoon, for service in the Whiting. 
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RAILWAY MATTERS. 

THE Mid-Kent Railway has at length been. purchased by the 
South-Eastern Company, though the terms are not yet stated. 

THE Great Luxembourg dividend is expected to be 4 t. 5 
it may be a little more, and its Sates aay be omnes to niad 
still better dividends, from traffic from other sources. 

Some of the stone on the Leaderfoot viaduct of the Berwickshire 

ilway has splintered under the weight lof heavy engines and 
trains, and thirty or forty workmen are engaged in building strong 


supports on either side. 

Last week the Kettering, Thrapston, and Huntingdon Railway 
was ed for traffic, giving the Midland trains a new and direct 
route between Cam and the whole of the Midland Railway 
system with the Eastern Counties. 

Tue Grand Trunk Railway Company have issued a circular 
notifying the agents that in co uence of the abrogation of the 
Reciprocity Treaty they have decided in the meantime to give the 
preference to the shipments of all freight for the United States. 

THE Metropolitan are commencing at last with goods and coal 
traffic between King’s-cross and the Chatham lines, but the addi- 
tional lines to Finsbury are not expected to be ready for traffic 
until May, and then a considerable improvement in the receipts 
may be expected. 

THE Mid-London Railway bill was thrown out on second ars | 
on Tuesday last. This line was proposed to run from Notting-hil 
along Kensington-gardens, between Hyde Park Corner and 
Paddington, and so on between Oxford-street and Grosvenor- 
square until it joined the Chatham and Dover at Farringdon-street. 

THE snow storm last week was very severe in Scotland, drifting 


in some places to the depth of several feet, and compelling the , 


railway authorities to employ men and use snow-ploughs on the 
Highland Railway. On some of the line the snow is said to 
have been twenty feet deep. Near Dalwhinnie a passenger train 
was delayed all night, and the passengers had to alight and 
seek shelter in the town. 

Ir is understood that in order to avoid the construction of three 
lines between Glasgow and Kilmarnock, the Caledonian has 
offered the Glasgow and South-Western Company an equal 
ownership of the Barrhead line, and with the approbation of the 
directors of the Crofthead and Kilmarnock of the extension line 
to Kilmarnock, stipulating, however, that the Barrhead line shall 
be extended to Bridge-street station for the convenience of the 
passenger traffic. 

Ir has been stated that the plan of pneumatic travelling now in 
course of execution in the Whiteh and Waterloo Railway is 
novel. It may be so in many of its details; but it is, however, 
true that not less than thirty or thirty-five years ago a plan was 
agitated and experimented upon by which it was intended to 
convey passengers between London and Brighton in a closed tube, 
similar to that now being placed under the Thames a little to the 
south of Hungerford Bridge. 

Ir is stated that the London and North-Western Railway Com- 
pany purpose making important alterations in the passenger traffic 

tween London and Liverpool. They are now building sets of 
saloon carriages in which all desirable comforts will be provided. 
There will be smoking-rooms, coffee-rooms, &c. The express 
trains will not stop at any intermediate station, as water will be 
taken up at Rugby, while the train is in motion. The journey 
will be performed in four hours. 

A NEw circular railway, to connect the various lines approaching 
Paris at a distance of thirty or forty leagues from their point of 
arrival, is rapidly advancing in the section comprised between 
Amiens and Rouen. This section is seventy-five miles long, and 
may be opened in the course of the year. Another section, that 
from Orleans to Rouen, is the subject of a survey. It will render 
great service to the manufacturers in Normandy by enabling them 
to transport their merchandise to the great lines. The survey of 
two other sections has been completed; one from Orleans to 
Joigny, and the other from Joigny te Amiens. 

A MEMORANDUM from the Great Indian. Peninsular Company 
gives the following information respecting that line:—The gross 
traffic of this railway for the half-year ended 31st December, 1865, 
amounted to £614,166, against £313,175 for the corresponding 
| yes of 1864. The average number of miles open in 1865 was 

, as compared with 565 in 1864; and the receipts per mile of 
open railway, respectively, for the two half-years, £1,018 and 
£554, showing an increase of £464 per mile in last half-year. The 
receipts per train-mile were for half-year lls. 3d., against 
6s. 114d. in the corresponding half of the year 1864. 

Tue American railway companies are complaining of taxation. 
For example, the axles of an engine are first taxed in the form of 
pig iron, then as bar iron, then again when wrought as a forging; 
then again when fitted to the wheels, six per cent. ; and again, the 
fifth time, when affixed to the engine, six per cent as a part of the 
completed machine. Then a tax of two and a-half per cent. is 
imposed on the gross earnings of that machine; and again, five 
per cent more on the nett earnings or dividends; and, finally, the 
engine is again assessed as a part of the corporate valuation on 
which the companies pay taxes to the commonwealth. 

THE construction of a railway from the River Plate across the 
Andes to the Pacific is believed likely to be realised within the 
next ten years. Already 240 miles.of the route are in course of 
rapid construction from the port of Rosario, in the River Plate, 
to the interior city of Cordova. Mr. Wheelwright, who may be 
considered the father of the project, writes as follows; “Tam in 
hopes to find means to re out and complete the survey of the 
Cordillera from the point called the Southern Pass, in Chili, down 
north to Copiapo, in order to determine if a more favourable pass 
can be found than that which I have had already surveyed—the 
Pass of San Francisco,” 

AccorDING to a return just issued by the Minister of Public 
Works the total length of railways at work throughout France on 
the 3lst December last was 8,473 miles, against 8,158 miles at the 
close of 1864. The total income for the year 1865 amounted to 
559,997,018f., against 525,580,630f. in 1864, the increase being 
34,416,388 . The aranegy product per mile in 1865 was 67,674f., 
and in 1864, 67,960f. That decrease is the co uence of the new 
lines opened during the year. The quarter which produced the 
largest receipts is the third, next the fourth, then the second, the 
first being the smallest, The product in round numbers and. in 
millions was 153, 148, 138, and 121 respectively. 

Mr. Dan. Goocu presided on Friday last, Yor the first time, at 
the meeting of the Great Western Company, and indicated his 
policy, which was not that of promise but performance. He 
thought they should abstain from taking upon themselves those 
heavy liabilities which they had been too much accustomed to do, 
in buying off opposition from lines which were not made for the 
benefit of the particular districts, but for the profit of individuals. 
Let them leave those lines to their own resources. He stated that 
it would not now be n to build carriage shops for some 
time to come, and also suggested that the adoption of the narrow 

uge should be at once considered. Great hopes are entertained 
from Mr. Gooch’s management, 

THE engineer to the South-Eastern Company reports that the 
City terminus is far advanced towards mein, and will be 
ready for opening as soon as the works of the Metropolitan District 
Railway under the fore-court of the station have been completed ; 
and it is expected that the new line to Dartford will be ready for 
opening at the same time. To provide for the better accommoda- 
tion of traffic, and the e' working of the trains on the new 
lines about to be opened, the directors. propose a further expendi- 
ture on capital account upon new station and widening of the line 
at Spa-road (Greenwich branch) ; sidings at goods ware- 
hones at Strood, | pe ata “ St. Neola ton station ; 
230 goods wagons and carriage trucks, and seven bogie tank engines 
for City and Charing Cross traffic. : 





NOTES AND MEMORANDA. 
. Tue thickness of the film of a bubble has been ascertained 
-to vary from 1-19,000th to 1-35,0008h of an inch. 
CHABERT, called the ‘‘ Fire ee iomeiy entered an oven 
of a temperature varying from 400 deg. to deg. 
Tue earth moves upwards of 68,000 miles - hour, whilst 
Mercury travels at the rate of 30 miles per secon 
In photographing the sun it is found that the actinic effect 
diminishes considerably towards the circumference. 
A ornysTAL of California gold of an octahedral form has been 
found, which, if perfect, would measure 2in. on a side. 
Ir has been ascertained by means of the Sirene that the wings of 
the mosquito vibrate at the rate of 15,000 times a second. 
Durie the year 1865, 91,595 gold and 200,418 silver watches, or, 
in all, nearly 300,000, were manufactured at Besancon, France. 
SnurFF becomes poisonous if kept in leaden vessels or wra 
in tin foil containing lead, by taking up a portion of the me 
Ir an adult of mean height and of active habits consume less 
oo 30 oz. weight of dry food daily his strength will rapidly de- 
cline. 
AxsouT 147,070 tons of carbon are calculated to be the annual 
an of the respiration of the inhabitants of Great Britain and 


THE greatest distance to which a ball from a fire-arm can be pro- 
jected occurs when the weapon is at an angle of 45 deg. with the 

orizon. 

On confining a taper in a vessel of air until its extinction, 
the quantity of carbonic acid present was found to be 3°046 
per cent. 

THE production of terrestrial magnetism is ascribed to the 
rotation of the earth. The sun is also stated to derive magnetism 
from rotation. 

THE coalfields nearest to Hamburgh are those of Westphalia. 
The importation of coal to Hamburgh was, in 1863, about 10,880,000 
centners of coal, 

ONE volume of water at 32 deg. produces 1,694 volumes of 
steam at the temperature of 212 deg. Fah., and a pressure of 
29°912 inches of mercury. 

WHEN animals were removed from 4 reservoir of air, on 
becoming comatose, the average amount of carbonic acid present 
was found to be 10°42 per cent. 

Mr. W4RD, reporting upon Hamburgh and Northern Germany, 
states that there are no coalfields within the Hanseatic territories, 
or anywhere in the northern parts of Germany. 

THE undulations of waves are performed in the same time as th® 
vibrations of a pendulum, the length of which is equal to the 
breadth of the wave, or the distance between the two cavities. 

THE eagles which surmount the colours of the French army, 
formerly made of copper gilt, by = are now made of 
aluminium, thus lightening the weight of the flag by nearly 2 Ib. 

TRovT will not do well where the temperature of the water rises 
in the summer above 60 deg., or 64 deg. at most. The best 
temperature to grow them to perfection is between 50 deg. and 58 
deg. 

VALENTINE foundthatthe whole quantity lost by exhalation from 
the cutaneous and respiratory surfaces of a healthy man, who 
pa a daily 40,000 grains of food and drink to be 19,000 grains 
or 34 Ib. 

A SUDDEN change in the height of the barometric column has 
been observed simultaneously with the occurrence of a peal of 
thunder: a contemporaneous effect was produced on the ther- 
mometer. 

Maps were invented by Anaximander, a Grecian, B.c. 570. 
Charts were introduced by Bartholomew Columbus to illustrate 
his brother’s theory of the location of the American continent, 
A.D. 1489. 

PROFESSOR ANDREWS, of Belfast, succeeded in decomposing 
water by atmospheric electricity by means of a kite, although so 
slowly that 1-700,000th of a grain of water required an hour for 
the process. 

In 1823 the price of gas in London was 15s. per 1,000ft., and 
5 guineas for each public lamp per annum, In 1844 the price of 
gas was reduced to 7s. per 1,000ft., and the public lamps to four 
guineas each. 

In support of the theory of the preservative action of copper 
against cholera it is affirmed that the great district of copper 
yrites of the Riotinto, and its en on the Heulva in 

pain, has never been visited by cholera. 


Ir has been ascertained that sheet iron may be protected from, 
oxidation by coating it with a thin fused layer of magnetic oxide. 
For this purpose it is embedded in native oxide of iron in a state 
of powder, and kept at a red heat some hours. 


| CHRONICLERS report that the winter of 1420 was so mild that 

cherries were ripe in August and grapes in May. It is stated that 
the corn was in the ear at Easter 1585. January, 584, was famous 
for the quantities of roses gathered in the fields round Paris. 


G£oLocIsts state that most of the West Indian islands contain 
petroleum and bitumen. Schomburgh’s History of Barbadoes 
states that in many places in the parish of St. John, petroleum 
oozes out of the rocks near the beach in large quantities. 

THE opium of the carnation PopPy contains from 14 per cent. to 
23 per cent. of morphia; that of the purple poppy, from 10 per 
cent. to 12 per cent., whilst the white poppy affords an amount of 
morphia which varies from 3°27 to 7 per cent., and rarely reaches 8 
per cent. 


Ir has been suggested that a large fraction of the heat by which 
the temperature of the body of the sun is maintained is the result 
of the continual recurrence of the _— of magnetisation by the 
impinging action of the ether of space. The penetration of 
costnical matter into the photosphere is another source of heat. 


M. CHEVREUL has found that although complementary radiations 
of the spectrum produce white, those radiations which emanate 
from complementary colouring matters, applied in succession or 
simultaneously to the cloth, &c., afford, according to the pro- 
portion, black, brown, or grey. Thus a blue pattern printed on 
orange will appear black. 

InsTEAD of a liquid containing tannin for leather tanning, 
M. Pfanhausen uses that obtained by heating to redness sulphate 
of iron, which is kept constantly stirred, dissolving the residue in 
water allowing the solution to settle and then pouring off the clear 
portion. Weak solutions are used at first, the process of tan- 
ning is completed in a few days. 

THE commerce of the Mississippi river ouapers 910 steamers, 
with a capacity of 272,144 tons, valued at 24,556,600 dols. St. 
Louis has 210 steamers, with a capacity of 110,769 tons, valued at 
8,830,000 dols. The next yew is Cincinnati, 151 
steamers ; New Orleans, 81; Pittsburg, 78 steamers and 81 tugs ; 
Louisville, 66; Memphis, 60; Wheeling, 44; St. Paul, 39. 

In 1837 the exportation of gloves from France was estimated at 
5,516,600F. ; in 1849it had reached 25,000,000F. ; in 1853, 30,900, 000F. ; 
and is still on the increase. The skins used for the best descrip- 
tion are pre at Paris, Grenoble, Annonay, Romans, and 
Chaumont. workmen employed by the best manufacturers 
come principally from the departments of the Oise and Seine-et- 





and which are used inside out, Paris and Grenoble are the only 
twe wholesale depots. : eg 





MISCELLANEA. 

AN immense ironfoundry has been completed at Honolulu, in 
the Sandwich Islands, ~~’ 

TuE celebrated pitch lake of the island of Trinidad is upwards 
of three miles in circumference. 

THE first pontoon of the floating dock at St. Thomas was 
launched at noon on the 12th of February. 

Ir has been proposed to utilise the arches of the different metro- 
politan railways as workmen’s dwelling-houses. 

Ir is now said that a good roadway can be secured from Charing 


Cross to the river without touching Northumberland House. 
VALUABLE veins of tin ore, yielding about 75 cent. "pure 
metal, have been opened near the north end of Mountain, in 


Idaho, 

Tue highest tide of the year 1866 in France will take place on 
the 16th inst. In the northern ports it will be about four feet above 
the average. 

By the Panama mail route to New Zealand, about to be esta- 
blished, the course of post will be about 119 days, instead of 135 
days, as at present. 

A BAR of weighing 284 ox. 6 dwt., the result of six weeks’ 
work by owore men, oye brought to Halifax, N. 8., from the 
Wellington Company’s claim at Sherbrooke. 

THE Lancet says it is now an established fact that in this 
country males are cut off in a higher proportion than females, and 
that the ratio of that higher death-rate in the males is nearly 
constant from year to year. 


A NEW lo-American Telegraph Company is being established 
with a capital of £600,000, to take over the old concern, and to 
attempt this year a successful deposit of the ‘cable which is now 


being manufactured at Greenwich. 

_ A NEW gas, made from crude petroleum, is 

into Chicago. The Chicago Post says the light of the 
gas is fully four times greater than the light of the e 
that it can be made at a much less cost. 

Amonest the marvels to be presented to the public at the Paris 
Exhibition of 1867, will be an aquarium, which will have thirty 
yards of frontage by 20in. width, wherein the most curious speci- 
mens of the submarine world will be visible. | 

From Prussia and the interior of Germany the Westphalian coa! 
is gradually taking the place of English. It is believed the use of 
Westphalian coals at Bremen in preference to English is more | 
likely to gain ground than otherwise in future years. 

In 1864 the Imperial Gas Company made a gross profit of 
£560,000, out of which they paid a dividend of 10 per cent. on 
their capital, and 20 per cent. on their bonds, besides crediting 
=e to their contingent expenses, and £93,000 to their reserved 
‘und. 

Some jasper quarries of great value have recently been discovered 
in the ~ of Upper Savoy, France, and the builders of 
the new Opera-house at Paris contemplate having twelve columns 
of that structure and forty medallions made of that beautiful 
material. 

THE gross profits of the Central Gas Consumers’ Company in 
1864 were £47,428; they divided 10 per cent. upon their capital of 
£185,400; they paid a further sum of £11,871 on arrears of 
dividends, due upon former years, and they carried forward to the 
next year a further sum of £17,017. 

THE average speed maintained by the three new vessels of the 
South Eastern Company —the Victoria, Albert Edward, and 
Alexandra—during the half-year, has been 17°277 statute miles 

r hour. The fourth new vessel, by the same builders, the 

Napoleon III., has been recently delivered at Folkestone. 

Mr. DicGue, of Higher Hall, Lancashire, has now twenty-six of 
his stock in his coal mines, were shippons with every convenience 
have been fitted up for their reception. Water-pipes have been 
taken down the shaft, and the temperature is lated at about 
fifty-seven. They appear to be exceedingly healthy, eat well, and 
are made comfortable. 

THE Atheneum has heard from Mr. Hyde Clarke, now at 
Ephesus, that the late attempt to find the Temple of Diana, b 
driving a gallery into the mound outside the city walls, has failed. 
Some beautiful broken pottery was found in the heap. The works 
at the Odeon are progressing; the marble is as white and shining 
as if polished only yesterday. 

In the United States Senate a bill for authorising the Interna- 
tional Ocean Telegraph Company of New York to construct a line 
of telegraphic communication with the West Indies has been read 
a second time. The bill provides that the line shall be in opera- 
tion within five years of the passage of the Act, and shall have a 
monopoly for twenty-five years. 

THE following mode of storing grain is pursued by the Russicn 
farmer: A pit is dug in the ground, in a well-drained place, aid 
the sides hardened by a long exposure to fire. Before the grain is 
introduced straw is ignited in the pit to purify and dry the air. 
The grain is thrown in and packed close, It is said to have, been 
preserved in this way forty years without deterioration. 

Tue white crust which forms around sticks of phosphorus kept 
in water has long been a subject of contention amongst chemists. 
M. Bandrimont, in a paper recently read to the French Academy, 
states that this white crust is only formed in water containing 
much air, and can be very rapidly formed by exposing the phos- 
phorus to a current of water containing plenty of air. 

A STRIKE among the engineers of Hull, which threatened to 
assume greater proportions, has been terminated by mutual con- 
cessions, and a similar result has attended an agitation among the 
silk weavers in Macclesfield. The power-loom weavers of Black- 
burn are asking for an advance of wages, and the manufacturers 
have offered an increase of 5 per cent., which it is alleged the men 
have declined. 

IN consequence of an increased demand from British India the 
exports of railway iron from the United Kingdom revived last 

ear. They amounted to 431,910 tons of the value of £3,541,296. 

his branch of our iron exports cannot be said to be increasing 
upon the whole, and a contrary result could not be anticipated, 
having regard to the virtual completion of the great arterial lines 
of British India. 

N1vE months ago Pithole City, in Pennsylvania, consisted of two 
houses, A daily paper issuing 3,000 copies, twelve thriving hotels, 
over 50,000 letters received a month, indicate what the place now 
is, Three weeks ago it was discovered that the oil at ous places 
was oozing from the surface of the ground, wells of water seemed 
suddenly to be changed to petroleum fountains, and men, women, 
and children rushed with every available vessel to scoop up the 
fluid from holes only a few feet deep. 

Tue Builder gives the following remedy for damp walls :— 
Three-quarters of a pound of mottled soap to one gullon of water. 
This composition to be laid over the brickwork steadily and care- 
fully wit ee flat brush, so as not to form a froth or lather on 
the surface. The wash to remain twenty-four hours, to become 
dry. Mix half a pound of alum with four gallons of water ; leave 
it to stand for twenty-four hours, and then apply it in the same 
manner over the coating of soap. Let this be = in weather. 

Mr. Bazatenrre reports, with regard to the Em ent 
between Westminster and Waterloo Bridges, that 3,391ft. of 
timber and iron caisson dams are either completed or in various 
stages of prog The pleted works com: about 1,347ft. 
in length of the Low Level Sewer, 384ft. of sewer for inter- 
cepting the smaller drains formerly discharging on the fore-shore 
of the river, and 916ft. of the subway. About 409,000 cubic 

i i y from the 


introduced 
troleum 
gas, and 





of earth and other like obtained 
d and y from the river, have been filled in behind the 
ub ent generally, 
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theory. It might be that the limit of elasticity is not only 
measured by the magnitude of a force, but. also by its duration 
(which may not be sufficiently prolo: ) to produce a permanent 
deflection). It was well to bear in mind that the resistance of bridges 
diminishes with time, and that consequently one cannot calculate 
too cautiously; that it is also nec that care should be taken 
that delicate lattice structures should not be exposed to heavy 
strains acting on a few points only. The th explained seemed 
rational to M. Contamin, so far as it accorded with the method 
a er for the calculation of the plate girder. “ 

- COLLIGNON, Ingénieur du Ponts et Chaussées, who was invited 
to take part in the discussion, said that he approved of the labour 
that M. Contamin had undertaken to elucidate the problem of the 
calculation of lattice girders. He agreed with M. to a 
certain point. With regard to the criticism the latter had made 
on his theory, M. Collignon stated that far from pretending that 
he had originated a perfect theory, he declared it to be open to 
great amendment. At that time he was occupied in the construc- 
tion of a large number of lattice girders, and his endeavour had 
been to arrive at some formulz of easy practical application, and 
based upon easily admitted hypotheses. He believed the formula 
of M. Contamin to be of a very difficult application, and he con- 
sidered that the same results might be attained by making use of 
the theory of finite differences in place of the differential calculus. 
With regard to that which referred to the shearing strain 
exerted on the rivets which formed the bars of the lattice, he agreed 
with it fully; and far from adhering to the calculated dimensions 
for the diameter of the rivets, he always increased them in a 
notable proportion. 

The PresiDENT thanked M. Collignon for his explanations. 

M. ConTamn repeated that the hypothesis assumed by M. Col- 
lignon, that is to say that the various parts of the bridge, plate, 
girder or lattice, are only submitted to the action of forces in the 
direction of their axes, was evidently favourable to the resistance 
of materials, and in consequence, would lead to the adoption of 
small dimensions. He further stated that the principles of his 
theory were those of M. Bélanger, and if he had not stated so at 
the outset, it was because it was left to him to develope them. He 
ought to assume the responsibility of his own labour; he wished 
others to take up and discuss the question, and the authority of 
M. Bélanger might, perhaps, have interfered with true criticism. 

M. NoRDLING repeated that in order to calculate the strain 
of the lattice bars it was necessary to take account of the vibra- 
tions produced by the passage of vehicles, as in the case of the 
Cologne bridge. 

M. Dusrep made an observation relative to the arrangement of 
the cross girders or transverse road supports in large bridges. The 
method generally adopted consisted in uniting these parts to the 
main girder in such a manner that they might be considered as 
being built in, as regarded extremities, in the girder. The result of 
such an arrangement was that the vertical strain exerted on the 
girder on the passage of a train—a strain which naturally causes 
deflection—exerts a torsional strain on the main girders, which in 
their turn tend to twist and vibrate laterally in following the 
movement of the cross girders. Perhaps it was here that the ex- 

lanation of the vibration observed by M. Nordling might be found. 

t might be admitted that the upper portion of the girder does not 
move laterally; there being always sufficient flexibility in the web 
of the girder to prevent this. In order to avoid these vibrations 
it was possible to employ an arrangement which consisted in 
simply resting the cross-beams on the girder without building 
them in them in such a way that the point of contact of the two 
should be exactly in the vertical plane of the longitudinal girder. 
The vertical strain being then exerted on the large girders in this 
plane, there was no lateral movement. The cause having dis- 
appeared, the effect, that is to say, the lateral vibration, naturally 
ceased. Being completely a stranger to the practice of this kind 
of work, M. Dubied did not know whether the theory explained 
did not present other inconveniences which would suffice to cause 
it to be rejected in practice. He believed, nevertheless, that in a 
theoretical point of view it deserved the attention of engineers 
engaged in the manufacture of wrought iron bridges. 

M. Daiwor agreed with M. Dubied, and described a system of 
girders which he had designed, in which the girder was submitted 
to a strain in the direction of its transverse axis ; the cross-beams 
being rivetted at their ends against the vertical web. 

M. Dusiep preferred the arrangement where the cross-beams 
were supported by a joint in the plane of the axis of the girder. 

M. Yorrt believed that it was not by the disposition of the 
material that the vibration of railway bridges could be remedied, 
but by the mass; every bridge vibrated, except those of stone. 
It was necessary to form a mass by means of ballast, for example, 
so that the vibrations might be transmitted from the rails to the 
bridge by the intervention of a non-vibrating substance, as sand. 





ATLANTIC TELEGRAPH.—The report of the directors states that 
the only way in which the undertaking can be completed this year 
is by the creation of a new company, to act as the agents of this 
company for carrying out the work, and accordingly the “ Anglo- 
American Telegraph Company has been formed, with a capital of 
£600,000, and such privileges as it is expected will cause the shares 
to be readily taken up. The contractors are proceeding with the 
manufacture of the cable, and the necessary work has also been 
commenced on board the Great Eastern, so that the expedition 
may be ready to sail as early in the season as possible. 


Wuat Does tr MEAN ?—We extract the following mysterious 
paragraph from the T'imes:—‘‘The Daniie, 4, screw sloop, 1,081 
tons, 300-horse power, the further construction of which, at Ports- 
mouth yard, was temporarily suspended some little time since, 
has been again taken in hand and will now be completed with her 
new form of fore-body—an entire alteration of her lines from the 
“dead flat” forwards, and the substitution of an upright for an 
in-falling stem from above the water-line. By this alteration it 
would appear that the Admiralty have at length discarded the 
fanciful theory of the modern school of French naval architecture, 
the submerged bluff plough-coulter-shaped bow, and have allowed 
their chief constructor, Mr. E. J. Reed, to give the Daniie a fore- 
body more in accordance with his own ideas.” We were under 
the impression that the ‘‘submerged plough-coulter bow” was a 
favourite with Mr. Reed ; and we are certain that the Times has 
informed us over and over again that it was introduced at the 
suggestion of the chief constructor. We suspect that the 7'imes 
has been blundering again. 

Mr. Benson, of Ludgate-hill, the watch and clock maker, has 
just completed extensive premises in Old Bond-street, of which 
the Builder this week gives an engraving. The premises were 
formerly the banking-house of Messrs. Call, Marten, and Co. 
The front itself consists of two windows, each 21ft. long, divided 
by a spacious lobby, the floor of which is laid with encaustic tiles, 
with a margin of Sicilian marble. The entablature, extending 
along the whole length of the front, is of Portland stone, supported 
by columns and pilasters of Lizard serpentine marble, on rubbed 
Portland stone bases. These columns have fluted and gilt caps 
and moulded bases, the arches being also moulded, and the 
spandrils engraved and gilt. The frieze on the entablature 
contains black marble tablets, on which the name and number are 
cut in, and gilt. The front is illuminated at night by lamps 
placed in the shop above the inner cases of the windows, and is 
secured by means of revolving iron shutters, which descend behind 
the marble columns, so that these are still visible when the shop is 
closed. The entrance lobby is fitted up inside with polished 
mahogany columns, and the stanchions supporting the girders are 
hidden by silvered glass, which also gives a light and handsome 
pi eageon 4 to this portion of the front. The interior decorations 
of the walls and ceilings are most tasteful and elegant. The shop 
front commends itself to attention by a design that avoids the 
insecure aspect of the majority of such formations, and by the 
richness of the materials employed. 





SOCIETY OF ENGINEERS, | 


March 5th, 1866. 
Mr. ZeRAu CoLBuRN, President, in the Chair. 
“ON ARCHED ROOFS.” 
By Mr. C. R. WESSELY. 
THE present paper does not aspire to exhaust the very interesting 
subject ef arched roofs as it stands at present before the profession. 
Its purpose is only to describe some structures of this kind 


carried out with success, and to make a few comparative remarks 
upon their main features and merits. In off the same to this 
society it is the hope of the author to elicit le criticism from 


different and by a discussion of a subject on the theory 
and Me of which very little has been published hitherto, { 
throw more light upon the many important questions connected 
therewith. It is a desideratum universally felt in the engineering 
profession to have as complete as possible a collection of the desi 

and details of im t engineering structures; a contribution 
towards such a co! ion, however incomplete, may not be thought 
out of place before a society entirely devoted to the advancement 


of engineering science. 
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Arched roofs are the production of the conjoint requirements of 
beauty and strength. So long as a roof is destined to serve as a 
mere object of utility, an engineer would spend very little troublein 
designing fine outlines and selecting noble proportions. Economy 
of material and workmanship dictate such plainness of design, 
that, firstly, the engineer shall be able to take out the strains so 
minutely as to reduce the sectional area to a minimum; and 
secondly, that the roof is carried by itself and does not induce 
any transverse strains in the structure supporting it. The usual 
triangular enggos a is adopted in such cases. It is a very dif- 
ferent matter when a roof is to be made for an architectural 
building, for instance a large hall, where it is often the main 
feature of the structure. Fine outlines and simplicity, two main 
components of noble appearance, will be required most particu- 
larly. No obstructions to the view, as ties, struts, Xc., are 
admissible. Architecture having been always represented in 
stone, forces its newly acquired material, iron, into the customary 
shape of the pure arch. A more or less powerful horizontal 
thrust has now to be provided for, and a certain deficiency in the 
practicability of minute calculation of strains under unequal loads, 
must be compensated for by the sound judgment of the engineer. 
Many different arrangements can be embodied in the structure 
supporting arched roofs, for taking the horizontal thrust, but no 
rules can be given for it. In each separate instance the arrange- 
ment must be adapted to the peculiar nature of the case, and 
depends for its degree of perfection entirely upon the skilful design 
of the engineer. A few words on scientific investigations with 
regard to wrought iron arched ribs, may not be out of place, before 
beginning the description itself. 

The calculation of strains in arched roors is one of the most diffi- 
cult mathematical problems in engineering, partly on account of 
somewhat complicated principles, on which a thorough investiga- 
tion should be founded, partly on account of a great variety in the 
position of the different parts of the structure. 

Unfortunately there is very little information on this subject to 
be found in English engineering literature, and not much more in 
that of other nations. An investigation can therefore only be a 
rough approximation. 

It is well known that the way of at present ascertaining the 
stability of a stone arch is to draw the curve of equilibrium, 
= must remain within the depth of the voussoirs of the 
arch. 

This is not necessary in the case of iron-arched ribs, which can 
be strained by tension as well as compression. 

The outer forces, which act upon an arch are, 1, its own 
weight ; 2, the vertical; 3, the horizontal pressure due to the 
resistance of the abutments. The latter is transmitted unaltered 
through the whole of the arch, since there is no other horizontal 
strain acting upon it but that of the abutments ; 4, the pressure of 
wind and snow. 

In every arch there must be somewhere one particular point in 
which this horizontal strain is not co-existing with any vertical 
force ; therefore, if we cut the arch through this point in two 
pieces, in either of them the state of equilibrium will be con- 
served by replacing the action of the other by that horizontal 
strain. 

This point is coincident with the point of action for the resultant 
of all the vertical forces acting on the whole arch. 

Thus in an arch under its permanent load, the section before 
mentioned will be at the crown ; in an arch under both its perma- 
nent and unequal loads, it cannot lie in its crown. The curve of 
equilibrium passes through that section with its vertex. 

The way to find the horizontal strain is as follows :— 

Given a semicircular arch, loaded on 7 points, whose horizontal 
distances from the left hand springing are x,7,... xy, with 
weights p; p, ... p" accordingly, and B x m the distance of the 
vertical section before mentioned, we find p, 2, + p,2,+... 4 


pz = p«x=H-y, where H is the horizontal strain and 
y the rise of the curve of equilibrium. 

This equation ie pe=Hy ) does not determine H or y, 
but assuming one of them, it ascertains the other. 

By taking y=y™ (the height of the neutral fibre in section m) 


the vertex of the curve is drawn through point C; H is thus 
determined, and section m is in compression according to H. 





not all the other points of the curve will 
in this case fall within the neutral fibre of the arch, but will take 


the position as shown by the dotted lin it must go th 

the supports. This causes a tendency for point B to move in the 
ion of the arrow, and strains in the flanges at that place will 

be effected accordingly. ent ante . 

If the of the 1 fo. sheapld sealiy not be strong snouah 

to withstand this strain, there is nonecessity yet that they sho 


no 
break, but the case will be as follows :— 


y m=y is assumed, so that the curve of equilibrium’ passes 
through B, and renders this point to be simply in compression, 


My 
His determined by the equation Hi= es 


y 
lever=y m,, or in to section mona lever y i—y m, and 
will effect a — in the upper flange and a tenison in the 


and acts ona 


‘lower one at this 


Thus the fact that the section at B is in mere conipression is 
conditio: and depends entirely on the presence of the said 
strains in the flanges at section m. 

In respect to these considerations, it is certain that stability and 
rigidity of an iron arched rib can be fulfilled by different arrange- 
men 

Although it appears strange at first sight that in an arch, of 
which the architectural outlines are given, there should be no 
restriction in assuming the rise ef the curve of equilibrium, 
according to which the different sectional areas could be deter- 
mined, and that nevertheless the stability of the structure can 
be effected. This will become obvious from the following 
example :— 

Given an elliptical arch, in which the different areas in flanges, 
&c., have to be determined. The distances of the points where 
the load acts, and the loads are determined. 

Thus the equation = p « = H'y can be formed, by which it can 
be seen that H', the horizontal strain, might be taken ad libitum, 
and that H will then be ascertained according to the equation. 
For instance, y may be taken equal to a', which is greater 
than the rise of the arch, the vertex of the curve will be in C', 
— = branches will go through the points of support, as shown in 

e 





H' is determined by putting a' for y in the equation. 

The position of this curve leads to the remark, that in the 
crown, besides the horizontal strain H,, which is transmitted 
through the structure and taken by the abutments, there will 
be a certain tension in the lower, and a compression in the upper 
flange, due to H; acting on the lever CC;; and that, following 
the line of the curve from C; towards A, or A, there is a point 
B: or B on each side, where the curve of equilibrium inter- 
sects the neutral fibre of the arch, and where only compression 
exists. 

The segment between Bi and B, therefore acts as a girder, while 
the joints at these points could safely be replaced by hinges as long 
as the load is equally distributed. The abutments will, in this 
case, react with a horizontal strain equal to H,. 

Now, instead of the abutments, a tie may be supposed between 
A, and A, and a screw in it, to effect any required horizontal 
strain on these points, and it may be arranged so that this hori- 
zontal strain is = Hz. By putting this H: into the equation, the 
calculation gives y = a:, which is smaller than the rise of the arch. 
A, C, A is now the curve of equilibrium. 

The horizontal strain H, is transmitted through the crown un- 
altered, but, besides this, there exists at the crown tension in the 
upper and compression in the lower fi , due to H and the lever 
CC, on which it acts. According to the curve assumed in this 
case, the whole of the arch will act as a girder under forces acting 
upwards, and the dimensions of the flanges and diagonals have to 
be determined accordingly. 

No doubt, by means of the supposed screw, a horizontal strain, 
H, can be applied to the arch, so that the corresponding y becomes 
equal to the rise of the arch a, in which the entire section at the 
crown is in compression due to the force H. In other words, by 
means of a tie and a screw in it, the curve of equilibrium can be 
forced to pass through the crown, or through any other point in 
the vertical C' C", and if the material is distributed in the struc- 
ture according to a certain curve of equilibrium, it will enable 
the abutments to bear the horizontal strain belonging to this 
curve. 

On the other hand, this does not require that a wrought iron 
arched rib of a certain shape must have abutments of a certain 
strength, there being even a chance for the stability of an arch 
without any abutment or tie. The only consequence of this is 
that the rise of the curve of equilibrium becomes ©, and the 
horizontal strain by the equation becomes 0. 

The crown of the arch will, therefore, be strained as if it were 
the centre of a straight girder of the length A A'. Now the 
question arises, whigh curve of equilibrium, among so many 
which do not exclude a chance of constructing the arch, will be 
that one according to which the least quantity of material is 
required ? 

Although the solution of this question with mathematical 
accuracy is a matter of almost impracticable complexity, the 
following consideration leads to a sufficiently practical result : 
namely, it can be proved by simple calculation, and by many 
instances of practical engineering, that a certain load distributed 
over a given space can be suppo' in a more profitable way by 
an arch, in which only compression prevails and which rests 
between abutments, than by a straight girder. Therefore it is 
more profitable to arrange the material in a structure so that it is 
strained only by compression, than to have compression and,tension 
coexisting in every part of the structure. 

From this truth a rule can be derived to lay the curve of equili- 
brium so that its points may he as close as possible to those of the 
neutral fibre. 

The further calculation of strains in the different parts of the 
structure (flanges and diagonals), can be dealt with by starting at 
an intersection of the curve of equili. rium with the neutral fibre, 
where the strain is known from the curve and continuing by proper 
combination of this strain with the vertial loads. 


(To be continued.) 





RoyaL Naval ENGINEERS.—The following appointments have 
been made since our last publication :—Engineers : James Ritchie 
and Jeremiah P. Lloyd to the Sphinx, 6, paddle sloop, on the 
North America and West India station ; George W. Siveright to 
the Indus, for service in the Nassau, 4, screw gun-vessel, at Pem- 
broke ; Henderson Leslie to the Simoom ; Samuel Swan to the 
Wasp ; William ‘ obinson to the Victory, for the Sprightly.— 
First-class Assistant Engineer David Francis to the Kacoon, for 
service in the Whiting.—Second-class Assistant Engineer George 
John James to the Racoon, for service in the Whiting. 
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RAILWAY MATTERS. 

THE Mid-Kent Railway has at length been. purchased by the 
South-Eastern Company, though the terms are not yet stated. 

THE Great Luxembourg dividend is to be 44 per cent. ; 
it may be a little more, and its future may be expected to yield 
still better dividends, from traffic from other sources. 

Some of the stone on the Leaderfoot viaduct of the Berwickshire 
Railway has splintered under the weight of heavy engines and 
trains, aa ee? Lxty Werkusen are engaged in building strong 


supports on either si: 

Last week the Kettering, Thrapston, and Huntingdon Railway 
was opened for traffic, giving the Midland trains a new and direct 
route between Cambridge and the whole of the Midland Railway 
system with the Eastern Counties. 

Tae Grand Trunk Railway Company have issued a circular 
notifying the agents that in consequence of the abrogation of the 
Reciprocity Treaty they have decided in the meantime to give the 
preference to the shipments of all freight for the United States. 

THE Metropolitan are commencing at last with goods and coal 
traffic between King’s-cross and the Chatham lines, but the addi- 
tional lines to Finsbury are not expected to be ready for traffic 
until May, and then a considerable improvement in the receipts 
may be ex 

TE Mid-London Railway bill was thrown out on second coins 
on Tuesday last. This line was proposed to run from Notting-hi 
along Kensington-gardens, between Hyde Park Corner and 
Paddington, and so on between Oxford-street and Grosvenor- 
square until it joined the Chatham and Dover at Farringdon-street. 


THE snow storm last week was very severe in Scotland, drifting | 


in some places to the depth of several feet, and compelling the 
railway authorities to employ men and use snow-ploughs on the 
Highland Railway. On some of the line the snow is said to 
have been twenty feet deep. Near Dalwhinnie a r train 
was delayed all. night, and the passengers had to alight and 
seek shelter in the town. 

Ir is understood that in order to avoid the construction of three 
lines between Glasgow and Kilmarnock, the Caledonian has 
offered the Glasgow and South-Western Company an equal 
ownership of the Barrhead line, and with the approbation of the 
directors of the Crofthead and Kilmarnock of the extension line 
to Kilmarnock, stipulating, however, that the Barrhead line shall 
be extended to Bridge-street station for the convenience of the 
passenger traffic. 

Ir has been stated that the plan of pneumatic travelling now in 
course of execution in the Whiteh and Waterloo Railway is 
novel. It may be so in many of its details; but it is, however, 
true that not less than thirty or thirty-five years ago a plan was 
agitated and experimented upon by which it was intended to 
convey passengers between London and Brighton in a closed tube, 
similar to that now being placed under the Thames a little to the 
south of Hungerford Bridge. 

Ir is stated that the London and North-Western Railway Com- 

ny pu making important alterations in the passenger traffic 

tween London and Liverpool. They are now building sets of 
saloon carriages in which all desirable comforts will be provided. 
There will be smoking-rooms, coffee-rooms, &c. The express 
trains will not stop at any intermediate station, as water will be 
taken up at Rugby, while the train is in motion. The journey 
will be performed in four hours. 

A NEw circular railway, to connect the various lines approaching 
Paris at a distance of thirty or forty leagues from their point of 
arrival, is rapidly advancing in the section comprised between 
Amiens and Rouen. This section is seventy-five miles long, and 
may be opened in the course of the year. Another section, that 
from Orleans to Rouen, is the subject of a survey. It will render 
great service to the manufacturers in Normandy by enabling them 
to transport their merchandise to the great lines. The survey of 
two other sections has been completed; one from Orleans to 
Joigny, and the other from Joigny te Amiens. 

A MEMORANDUM from the Great Indian. Peninsular Company 
gives the following information respecting that line:—The gross 
traffic of this railway for the half-year ended 31st December, 1865, 
amounted to £614,166, against 13,175 for the corresponding 
pees of 1864. The average number of miles open in 1865 was 

, as compared with 565 in 1864; and the receipts per mile of 
open railway, respectively, for ‘the two half-years, £1,018 and 
£554, showing an increase of £464 mile in last half-year. The 
receipts per train-mile were for last half-year lls. 3d., against 
6s. 113d. in the corresponding half of the year 1864. 

Tue American railway companies are complaining of taxation. 
For example, the axles of an engine are first taxed in the form of 
pig iron, then as bar iron, then again when wrought as a forging; 
then again when fitted to the wheels,.six per cent. ; and again, the 
fifth time, when affixed to the engine, six per cent as a part of the 
completed machine. Then a tax of two and a-half per cent. is 
imposed on the gross earnings of that machine; and again, five 
per cent more on the nett earnings or dividends; and, finally, the 
engine is again assessed as a part of the corporate valuation on 
which the companies pay taxes to the commonwealth. 

THE construction of a railway from the River Plate across the 
Andes to the Pacific is believed likely to be realised within the 
next ten years. Already 240 miles.of the route are in course of 
rapid construction from the port of Rosario, in the River Plate, 
to the interior city of va. Mr. hese s a who may be 
considered the father of the project, writes as follows: ‘“‘I am in 
hopes to find means to out and complete the survey of the 
Cordillera from the point called the Southern Pass, in Chili, down 
north to Copiapo, in order to determine if a more favourable pass 
can be found than that which I have had already surveyed—the 
Pass of San Francisco.” 

AccoRDING to a return just issued by the Minister of Public 
Works the total — of railways at work throughout France on 
the 3lst December last was 8,473 miles, against 8,158 miles at the 
close of 1864. The total income for the year 1865 amounted to 
559,997,018f., against 525,580,630f. in 1864, the increase being 
34,416,388f. ‘The av product per mile in 1865 was 67,674f., 
and in 1864, 67,960f. That decrease is the consequence of the new 
lines opened during the year. The quarter which produced the 
largest receipts is the third, next the fourth, then the second, the 
first being the smallest, The product in round numbers and. in 
millions was 153, 148, 138, and 121 respectively. 

Mr. Dan. Goocu presided on Friday last, for the first time, at 
the meeting of the Great Western Company, and indicated his 
policy, which was not that of promise but performance. He 
thought they should abstain from ing upon themselves those 
heavy liabilities which they had been too much accustomed to do, 
in buying off opposition from lines which were not made for the 
benefit of the i districts, but for the profit of individuals. 
Let them leave those lines to their own resources. He stated that 
it would not now be n to build i shops for some 
time to come, and also suggested that the adoption of the narrow 

uge should be at once considered. Great hopes are entertained 
from Mr. Gooch’s management. 

THE engineer to the South-Eastern Company reports that the 
City terminus is far advanced towards cones, and will be 
ready for opening as soon as the works of the Metropolitan District 
Railway under the fore-court of the station have been completed ; 
and it is expected that the new line to Dartford will be ready for 
opening at the same time. To provide for the better accommoda- 
tion of traffic, and the effec working of the trains on the new 
lines about to be opened, the directors propose a further expendi- 
ture on capital account — new station and widening of the line 
at Spa-road (Greenwich branch) ; sidings at Redhill, goods ware- 
houses. at Strood, and enlargement of St. Lawrence station; 
230 goods wagons and carriage trucks, and seven bogie tank engines 
for City and Charing Cross traffic. : 





NOTES AND MEMORANDA. 
. Tue thickness of the film of a eebile Ire te prperteingd 


.to wary from 1-19,000th fo 1-35, 

CHABERT, called the ‘‘ Fire te uently entered an oven 
of a temperature varying from Top eg. 10 B00 deg. 

THE earth moves upwards of 68,000 miles - hour, whilst 
Mercury travels at the rate of 30 miles per secon 

In photographing the sun it is found that the actinic effect 
diminkahes considerably towards the circumference. 


A crystal of California gold of an octahedral form has been 
found, which, if perfect, would measure 2in. on a side. 

Ir has been ascertained by means of the Sirene that the wings of 
the mosquito vibrate at the rate of 15,000 times a second. 

Durine the year 1865, 91,595 gold and 200,418 silver watches, or, 
in all, nearly 300,000, were manufactured at Besancon, France. 

Snurr becomes poisonous if kept in leaden vessels or wrap 
in tin foil containing lead, by taking up a portion of the me 

Ir an adult of mean height and of active habits consume less 
o 30 oz. weight of dry food daily his strength will rapidly de- 
cline. 


AxsoutT 147,070 tons of carbon are calculated to be the annual 
ano of the respiration of the inhabitants of Great Britain and 


THE greatest distance to which a ball from a fire-arm can be pro- 
jected occurs when the weapon is at an angle of 45 deg. with the 

orizon. 

On confining a ape in a vessel of air until its extinction, 
the quantity of carbonic acid present was found to be 3°046 
per cent. 

THE production of terrestrial magnetism is ascribed to the 
rotation of the earth. The sun is also stated to derive magnetism 
from rotation. 

THE coalfields nearest to Hamburgh are those of Westphalia. 
The importation of coal to Hamburgh was, in 1863, about 10,880,000 
centners of coal. 

ONE volume of water at 32 deg. produces 1,694 volumes of 
steam at the temperature of 212 deg. Fah., and a pressure of 
29°912 inches of mercury. 

WHEN animals were removed from 4 reservoir of air, on 
becoming comatose, the average amount of carbonic acid present 
was found to be 10°42 per cent. 

Mr. WARD, reporting upon Hamburgh and Northern Germany, 
states that there are no coalfields within the Hanseatic territories, 
or anywhere in the northern parts of Germany. 

THE undulations of waves are performed in the same time as th® 
vibrations of a pendulum, the length of which is equal to the 
breadth of the wave, or the distance between the two cavities. 

THE eagles which surmount the colours of the French army, 
formerly made of copper gilt, by = are now made of 
aluminium, thus lightening the weight of the flag by nearly 2} lb. 

Trout will not do well where the temperature of the water rises 
in the summer above 60 deg., or 64 deg. at most. The best 
temperature to grow them to perfection is between 50 deg. and 58 
deg. 

VALENTINE found thatthe whole quantity lost by exhalation from 
the cutaneous and respiratory surfaces of a healthy man, who 
consumed daily 40,000 grains of food and drink to be 19,000 grains 
or 34 lb. 

A SUDDEN change in the height of the barometric column has 
been observed simultaneously with the occurrence of a peal of 
thunder: a contemporaneous effect was produced on the ther- 
mometer. 

Maps were invented by Anaximander, a Grecian, B.c. 570. 
Charts were introduced by Bartholomew Columbus to illustrate 
his brother’s theory of the location of the American continent, 
A.D. 1489, 

PROFESSOR ANDREWS, of Belfast, succeeded in decomposing 
water by atmospheric electricity by means of a kite, although so 
slowly that 1-700,000th of a grain of water required an hour for 
the process. 

In 1823 the price of gas in London was 15s. per 1,000ft., and 
5 guineas for each public lam r annum. In 1844 the price of 
gas was reduced to 7s. per 1, t., and the public lamps to four 
guineas each, 

In support of the theory of the preservative action of copper 
against cholera it is affirmed that the great district of copper 
yrites of the Riotinto, and its or on the Heulva in 
ake, has never been visited by cholera. 


Ir has been ascertained that sheet iron may be protected from 
oxidation by coating it with a thin fused layer of magnetic oxide. 
For this purpose it is embedded in native oxide of iron in a state 
of powder, and kept at a red heat some hours. 


| CHRONICLERS report that the winter of 1420 was so mild that 
cherries were ripe in August and grapes in May. It is stated that 
the corn was in the ear at Easter 1585. January, 584, was famous 
for the quantities of roses gathered in the fields round Paris. 


GEoLoGIsts state that most of the West Indian islands contain 
petroleum and bitumen. Schomburgh’s ew! of Barbadoes 
states that in many places in the parish of St. John, petroleum 
oozes out of the rocks near the beach in large quantities. 


THE opium of the carnation poppy contains from 14 per cent. to 
23 per cent. of morphia; that of the purple poppy, from 10 per 
cent. to 12 per cent., whilst the white poppy affords an amount of 
morphia which varies from 3°27 to 7 per cent., and rarely reaches 8 
per cent. 

Ir has been suggested that a large fraction of the heat by which 
the temperature of the body of the sun is maintained is the result 
of the continual recurrence of the pans of magnetisation by the 
impinging action of the ether of space. The penetration of 
costnical matter into the photosphere is another source of heat. 


M. CuEvREUL has found that although complementary radiations 
of the spectrum produce white, those radiations which emanate 
from complementary colouring matters, applied in succession or 
simultaneously to the cloth, &c., afford, according to the pro- 
portion, black, brown, or grey. Thus a blue pattern prin on 
orange will appear black. 

InsTEAD of a liquid containing tannin for leather tanning, 
M. Pfanhausen uses that obtained by heating to redness sulphate 
of iron, which is kept constantly stirred, dissolving the residue in 
water allowing the solution to settle and then pouring off the clear 
portion. Weak solutions are used at first, and the process of tan- 
ning is completed in a few days. 

THE commerce of the Mississippi river wor7 910 steamers, 
with a capacity of 272,144 tons, valued at 24,556,600 dols. St. 
Louis has 210 steamers, with a capacity of 110,769 tons, valued at 
8,830,000 dols. The next Fae rt is Cincinnati, 151 
steamers ; New Orleans, 81; Pittsburg, 78 steamers and 81 tugs ; 
Louisville, 66 ; Memphis, 60; Wheeling, 44; St. Paul, 39. 

In 1837 the exportation of gloves from France was estimated at 
5,516, 600f. ; in 1849it had reached 25,000,000f. ; in 1853, 30,900, 000F. ; 
and is still on the increase. The skins used for the best descrip- 
tion are pre at Paris, Grenoble, Annonay, Romans, and 

umont. The workmen employed by the best manufacturers 
come principally from the departments of the Oise and Seine-et- 
Oise. The second quality is chiefly manufactured at Grenoble. 
Those called Swedish are made from skins unfit for the best kind, 
and which are used inside out. Paris and Grenoble are the only 
twe wholesale depots. 








MISCELLANEA. 

AN immense ironfoundry has been completed at Honolulu, in 
the Sandwich ‘ 

Tue celebrated pitch lake of the island of Trinidad is upwards 
of three miles in circumference. 

TuE first pontoon of the floating dock at St. Thomas was 
launched at noon on the 12th of February. 

Ir has been proposed to utilise the arches of the different metro- 
politan railways as workmen’s dwelling-houses. 

Ir is now said that a good roadway can be secured from Charing 

to the river without touching Northumberland House, 

VALUABLE veins of tin ore, yielding about 75 cent. ‘pure 

zou, have been opened near the north end of Mountain, in 
0. 


Tue highest tide of the year 1866 in France will take place on 
the 16th inst. In the northern ports it will be about four feet above 
the average. 

By the Panama mail route to New Zealand, about to be esta- 
blished, the course of post will be about 119 days, instead of 135 
days, as at present. 

A BAR of weighing 284 oz. 6 dwt., the result of six weeks’ 
work by twelve men, has been brought to Halifax, N. 8., from the 
Wellington Company’s claim at Sherbrooke. 

THE Lancet says it is now an established fact that in this 
country males are cut off in a wo proportion than females, and 
that the ratio of that higher death-rate in the males is nearly 
constant from year to year. 

A NEw Anglo-American Telegraph Company is being established 
with a capital of £600,000, to take over the old concern, and to 
attempt this year a successful deposit of the ‘cable which is now 
being manufactured at Greenwich. 

A NEW gas, made from crude petroleum, is ny J introduced 
into Chicago. The Chicago Post says the light of the petroleum 
gas is fully four times greater than the light of .the coal gas, and 
that it can be made at a much less cost. 

Awmonest the marvels to be presented to the public at the Paris 
Exhibition of 1867, will be an aquarium, which will have thirty 
yards of frontage by 20in. width, wherein the most curious speci- 
mens of the submarine world will be visible. 

From Prussia and the interior of Germany the Westphalian coa! 
is gradually taking the place of English. It is believed the use of 
Westphalian coals at Bremen in preference to English is more 
likely to gain ground than otherwise in future years. 

In 1864 the Imperial Gas Company made a gross profit of 
£560,000, out of which they paid a dividend of 10 per cent. on 
their capital, and 20 per cent. on their bonds, besides crediting 
— to their contingent expenses, and £93,000 to their reserved 

und. 

Some jasper quarries of great value have recently been discovered 
in the department of Upper Savoy, France, and the builders of 
the new Opera-house at Paris contemplate having twelve columns 
of that structure and forty medallions made of that beautiful 
material. 

THE gross profits of the Central Gas Consumers’ Company in 
1864 were £47,428; they divided 10 per cent. upon their capital of 
£185,400; they paid a further sum of £11,871 on arrears of 
dividends, due upon former years, and they carried forward to the 
next year a further sum of £17,017. 

THE average speed maintained by the three new vessels of the 
South Eastern Company —the Victoria, Albert Edward, and 
Alexandra—during the half-year, has been 17°277 statute miles 

r hour. The fourth new vessel, by the same builders, the 

Vapoleon III., has been recently delivered at Folkestone. 

Mr. DiaGue, of Higher Hall, Lancashire, has now twenty-six of 
his stock in his coal mines, were shippons with every convenience 
have been fitted up for their reception. Water-pipes have been 
taken down the shaft, and the temperature is ee at about 
fifty-seven. They appear to be ex ingly healthy, eat well, and 
are made comfortable, 

THE Atheneum has heard from Mr, Hyde Clarke, now at 
Ephesus, that the late attempt to find the Temple of Di b 
driving a gallery into the mound outside the city walls, has failed. 
Some beautiful broken pottery was foand in the heap. The works 
at the Odeon are progressing; the marble is as white and shining 
as if polished only yesterday. 

In the United States Senate a bill for authorising the Interna- 
tional Ocean Telegraph Company of New York to construct a line 
of telegraphic communication with the West Indies has been read 
a second time. The bill provides that the line shall be in opera- 
tion within five years of the passage of the Act, and shall have a 
monopoly for twenty-five years. 

Tue following mode of storing grain is pursued by the Russicn 
farmer: A pit is dug in the ground, in a well-drained place, ar 
the sides hardened by a long exposure to fire. Before the grain is 
introduced straw is ignited in the pit to purify and dry the air. 
The grain is thrown in and packed close. It is said to have, been 
preserved in this way forty years without deterioration. 

THE white crust which forms around sticks of phosphorus kept 
in water has long been a subject of contention amongst chemists. 
M. Bandrimont, in a paper recentl to the French Academy, 
states that this white crust is only formed in water containing 
much air, and can be very rapidly formed by exposing the phos- 
phorus to a current of water containing plenty of air. 

A STRIKE among the engineers of Hull, which threatened to 
assume greater proportions, has been terminated by mutual con- 
cessions, and a similar result has attended an agitation among the 
silk weavers in Macclesfield. The power-loom weavers of Black- 
burn are asking for an advance of wages, and the manufacturers 
have offered an increase of 5 per cent., which it is alleged the men 
have declined. 

IN consequence of an increased demand from British India the 
exports of railway iron from the United —— revived last 

ear. They amounted to 431,910 tons of the value of £3,541,296. 

his branch of our iron exports cannot be said to be increasing 
upon the whole, and a contrary result could not be anticipated, 
having regard to the virtual completion of the great arterial lines 
of British India. 

NINE months ago Pithole City, in Pennsylvania, consisted of two 
houses, A daily paper issuing 3,000 copies, twelve thriving hotels, 
over 50,000 letters received a month, indicate what the place now 
is. Three weeks ago it was discovered that the oil at various places 
was oozing from the surface of the ground, wells of water seemed 
suddenly to be changed to petroleum fountains, and men, women, 
and children rushed with every available vessel to scoop up the 
fluid from holes only a few feet deep. 

THe Builder gives the following remedy for damp walls :—- 
Three-quarters of a pound of mottled soap to one gullon of water. 
This meetin to be laid over the brickwork steadily and care- 
fully with a large flat brush, so as not to form a froth or lather on 
the surface. The wash to remain twenty-four hours, to become 
dry. Mix half a pound of alum with four gallons of water ; leave 
it to stand for twenty-four hours, and then apply it in the same 
manner over the coating of soap. Let this be weather. 

Mr. BazaLcetre reports, with regard to the Em ent 
between Westminster and Waterloo Bridges, that 3,391ft. of 
timber and iron caisson dams are either comp or in various 
stages of progress. The completed works com about 1,347ft. 
in length of the Low Level Sewer, 384ft. of sewer for inter- 
cepting the smaller drains formerly discharging on the fore-shore 
of the river, and 916ft. of the subway. About 409,000 cubic 
zends of sont and ies The. raptengls, aesinss ly from the 

d and y from the river, have been filled in behind the walls 
and the Embankment generally, 
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Arter the tubes of a multitubular boiler have been well 
widened out against the plates by means of a mandril, they are 
clinched either by rivetting back the protruding edge on the plates 
or by driving in an open thimble termed a ferule. The best, 
locomotive practice now confines itself to the use of ferules at 
the fire-box end of the tubes, the smoke-box end being merely 
well hammered back on the plate to form a joint. A ferule is 
thus a small wrought iron cylinder made with a slight taper 
inside and outside and a slight chamfer at the end. The peculiar 
powers of expansion of volume under alternating changes of tem- 
perature possessed by steel to a greater amount than by wrought 
iron, prevents the adoption for ferules of the first material, as 
it has been found to lead to the leakage of the tubes. The 
exact adjustment of the ferule inside the tube is, in fact, a 
delicate operation, and the outside of each ferule is generally 
turned in the lathe to the exact size required. This is, of 
course, expensive work in the aggregate of a set of tubes for 
a firebox, though the numerous repetitions of the same operation 
may allow the use of a special slide-rest, as at the Gorton 
foundry. On the London and North-Western Railway the 
numerous ferules are shaped ready for insertion in quite a 
different way; and though in this, as in other things, the 
engineers of that line have been favoured by the system 
of uniformity of type in their work so thoroughly worked 
out by Mr. Ramsbottom, we think that engineers will agree 
that the plan they adopt possesses a degree of adaptability 
which ought to render it of much more general application in 
locomotive works, Premising that the London and North- 
Western ferule is welded up into a cylinder from No. 9 wire- 
gauge plate, and that its shape when finished is that of a cylinder 
ljin. deep, tapering from about 1jin. to 1,;in. inside, and from 
ljin. to 1gin. outside, we may define the leading idea of this 
special tool as consisting in an adaptation of the principle of 
rolling the ferule into shape while yet hot from the operation of 
welding. The cylinder is temporarily slipped on a mandril, and 
then inserted between three projecting rollers, the top one of 
which is adjustable, and is gradually screwed down on the work. 

In our late account of the Crewe Locomotive Works we briefly 
alluded to this ferule rolling machine, the invention of Mr. F. 
W. Webb, the indoor manager. We have since been favoured 
with a drawing of this valuable tool, from which our 
dimensioned illustrations have been copied. Figs. 1, 2, 3, and 4, 
respectively show a longitudinal sectional elevation, a front and 
au end elevation, and a plan of this elegant machine; while 
Figs. 5 and 6 give the mandril upon which the ferule being 
shaped is temporarily slipped in order to be slid forward between 
tle three rollers. The main framing of the machine is cast in 
one piece, somewhat similar to the headstock of a lathe; and it 
is supported at a convenient height for the operative by a bracket 
fixed to the wall, or by any other usual means. The Ift. 6in. 
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udar overhead pulley, which makes about 100 revolutions per 
hnemuce. 
Sin, diameter, and with sixty-six teeth. The rim of the internal 
wheel is flush with that of the pulley, and they revolve on a pin 
screwed at one end into the framing of the machine, and adjusted 
into a long boss cast on the pulley. The internal gearing works 
into three pinions, 3jin. diameter pitch line, and with twenty- 
four teeth. The centres of all the three wheels are on a circle 
5jin. diameter from the centre of this pin. The bearings of the 


spindles, on which are the two bottom pinions, revolve in ordi- 
nary bushes let into the framing; but the top spindle turns in a 
brass bearing, the outside of which is fitted into a square slide 
cast in the framing, and surmounted by a cap somewhat similar 
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at the back of the tool is driven by a belt from the | 


To this pulley is bolted a wheel with internal gearing, | 
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WEBB'S FERULE ROLLING 


to that in an ordinary set of rolls. This slide is kept down by 
means of a set screw, with its tip bearing on the top of the slide, 
so as to allow to the collar, with the spindle which it embraces, 
a slight oscillatory adjustment. 







Fig. 3. 
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Advancing to the other and right-hand end of the machine, 
we find that it is here where the operation of shaping or rolling 
the ferules is conducted. On a boss turned on each of the spindles 
is adjusted a steel roller, each shaped to the contour of the in- 
tended ferule, and held on by means of central disc and set screw. 
The top roller has here rather more range of adjustment, being 
screwed down on the two rollers by means of a screw and 
hand-wheel; the general features of the cap and slide being similar 
to those of the bearing of the top roller at the other end. 
Exactly equidistant from the three rollers is a small stop 
screwed into the framing, and against which is set the ferule 
while being shaped. A wrought iron bracket screwed to the face 
of the tool, carries a lever which vibrates on a joint set 3hin. from 
the centre of the stop, and that of the point equidistant from the 
two bottom rollers, and the top adjustable one whenset. The forked 
joint forged on the top end of this levercarries ascrew bolt, on which 
a cap, formed with a recess, can slightly vibrate, and the top end 
of the bracket is cut out to form a guide for the mandril shown 
in Figs. 5 and 6. On one end of this mandril is keyed a steel 
stop, shown in section in Fig. 5, and the butt of the mandril is of 
a shape and size suitable for the reception of the ferule. The 
operative inserts this end into the rough cylinder as it is welded 
up and places it in the machine between the three rollers, with one 
end against the central stop and the handle end adjusted with 
the cap on the lever. The operation is then completed by simul- 
taneously screwing down the top roller on the ferule by means 
of the hand-wheel, and by pressing forwards the mandril in which 
it is threaded by means of the hand lever. 

The result is a beautifully shaped ferule, with taper and 
chamfer complete and accurate, and ready to be driven into the 
fire-box end of the tube. It has aglassy smooth surface, and there 
can be little doubt that such a ferule is much tougher in its con- 
sistency than one from which the skin and other metal have been 
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wastefully turned off without any of that consolidation by pres 
sure which is found so beneficial to wrought iron. With two 
men welding up the rough rings, and one man occupied in 
inserting the rough ring thus formed between the three rollers, 
the machine has been found capable of turning out not less than 
from sixteen to seventeen gross of ferules a week of six working 
days. We can only add that the construction of this tool is not 
protected by a patent, so that anyone who may wish to initiate it 
can do so without paying a royalty to Mr. Webb. 





Hoists ror CupoLas.—At the Messrs. Grissell’s works, in the 
Eagle Wharf-road, some very simple hydraulic hoists are in use 
for raising the materials to the firing — of the cupolas. They 
each consist of a small iron table, raised by a ram 6}in. in diameter, 
and guided by a frame of angle-irons. The pumps by which the 
water is supplied to the hydraulic cylinders are worked by a belt 
from the shafting of the shops. They are fitted with a cock placed 
upon their suction pipe, and another cock is placed upon the 
discharge pipe leading from the hydraulic cylinder to the tank 
from which the water is drawn. When it is desired to raise the 
lift, the cock on the discharge pipe is closed, and that on the 
suction pipe opened by one motion of a lever. On the arrival of 
the lift at the proper height, a projection on the table strikes a 
lever, and closes the cock on the suction pipe, and the cock on the 


discharge pipe still remaining closed, the table is supported in its 
ition. en it is desired to lower the lift, the lever, which we 


ve already mentioned, is merely pushed a little further over, 
when the cock on the disc e pipe is opened, and the water 
being released, the table descends by its own weight. In case of 
accident to the cock gear, the table is prevented from rising too 
high by a hole being formed through the lower end of the ram, so 
that when this rises above the packing of the cylinder, it allows 
the water to escape as rapidly as it is pumped in. The hoists will 
raise about two tons each, and were designed by Mr. John Ives, 
the head foreman of the works.—Building News. 

THE INTENDED CENTRAL HALL OF ARTS AND SCIENCES AT SOUTH 
ang te ale gp and Brompton will be in a bustle at 
the beginning of tj il, when the National Portrait Exhibition 
will be opened ; and this bustle will scarcely have subsided when 
it will be renewed by the International Horticultural Show; to say 
nothing of a possible royal ceremony in connection with the 
Central Hall of Arts and Sciences, proposed to be erected on the 
plot of land, belonging to the Exhibition Commissioners, between 
the conservatory in the Royal Horticultural Gardens and the 
Kensington High-road, and nearly opposite to the Prince Consort 
memorial, now in slow progress. For the purchase of stalls and 
boxes in the — sum of £47,300 has been already subscribed, 
the price for a box in the first tier in perpetuity being £1,000, 
poll > by instalments ; for one in the second tier, £500; and for a 
stall in the amphitheatre, £100. The Hall,—which is to be 
available for, amongst other purposes ected with and 
art, congresses (both national and international), performances of 
music, conversazioni, and exhibitions of works of art and industry, 
—consists, according to the published ry of an arena, an amphi- 
theatre, and two tiers of boxes, with a spacious corridor above 
these, affording room for the exhibition of pictures and sculpture. 
The building is an oval in plan, about 270ft. one way and 215ft. 
the other ; is to accommodate 5,600 persons ; and is estimated to 
cost £200,000, exclusive of the value of the land, which will be 
granted by the commissioners for 999 years, at a merely nominal 
rent. The commissioners will also guarantee a considerable part 
of the money required for the pte 3 rovided the public 
subscribe the remainder needed, say £150,000, by May, 1867. If 
we understand rightly, the design ye by the promoters of the 
unde ing, was made by the late Captain Fowke. They, will 
now, doubtless, call in for their aid the best professional advice 
that can be obtained; at any rate, they will be unwise if they do 
not, --Builder, 








Marcu 9, 1866. 





THE ENGINEER. 


177 











ON MODERN LEGISLATION IN REGARD TO 
THE CONSTRUCTION AND EQUIPMENT OF 
STEAMSHIPS. 

By THomas Grar, Esq., H.M.C.S. 
(Concluded from p. 156.) 

Tue case of the Times showed that the system of statutory 
su ision was not then by any means ect as regards the 
boilers and machinery, as other cases had shown that it was not yet 
perfect as regards boats and bulkheads; and in 1854 the “‘ Mer- 
chant Shipping Act” _ dealt with the question. To ensure 
the surveyors doi eir duty now a surveyor-general was 
appointed. The safety valve clause was re-enacted as follows, 
viz., Every steamship of which a survey is required, “‘shall be 
Pe with a safety-valve upon each boiler, so constructed as to 

out of the control of the engineer when the steam is up;” and if 
such valve is in addition to the ordinary valve it have an 
area not less, and a pressure not greater, than the area of and 

pressure on that valve. The surveyor is, by the Act of 1854, 
uired to declare the limits of the weight to be placed on the 
ety-valve, and a ‘atid of £100 is imposed on any person 

increasing that weigh 

9. safety-valves, ‘‘ The Board of Trade Instruc- 
tions ”* say (paragraphs 143 to 151) that ‘‘the valves are to be so 
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14. Mr. Galloway, in his evid stated that “‘ the surveyors 
made inspections in addition to the six- ; that the 
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appearance of being a self-acting one. either ves 
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Another engineer eg that “the stays been so far 
corroded that they would not, in his opinion, sustain 131b.” The 
coroner, in summing up, said the owners of the vessel would not 
be liable criminally unless they absolutely knew the fact that the 
boilers would not bear a due pressure; and they could not be 
liable, moreover, because at the very time the accident occurred 
the vessel was running with a proper certificate 
Trade. By no possibility, however, could the sligh 
to the owners. The o: 


the 
charge of the boilers at the time the accident happened. With 
reference to the Government valves, he (the coroner) was much 
struck with an observation made by Captain Robertson, and also 
by the chief engineer of the ship, that it would be desirable to 

































































TRANSVERSE SECTION OF THE GREAT BRITAIN THROUGH ENGINE ROOM, SHOWING FRAMES, BULKHEADS, AND THE PITCH-CH\IN 
GEAR FORMERLY USED FOR DRIVING HER SCREW PROPELLER. 


fitted that the engineer may not have the power of increasing the 
weight on them when the vessel is under steam. The valve may 
be contained wholly within the boiler, and accessible through the 
manhole only,” or *‘ on the outside of the boiler, enclosed in a box 
sufficiently large only for the weights and the necessary motion for 
them; and, secondly, by a lock, of which the key is to be kept by 
the master of the vessel, who will be responsible should any addi- 
tional weight or pressure be placed on the valve.” These regu- 
lations are explicit. To them into effect surveyors were 
appointed with fixed yearly salaries, and these officers were not 
only to survey the machinery once every six months, but were to 
take frequent ae of visiting every ship arriving in the 
port; so that thus a constant system of official inspection and 
supervision was inaugurated, and was superintended by a surveyor- 
general. This was in 1856. 

10. On the 30th of November, 1860, the boilers of the Tonning 
exploded. It appears from the report of the inquest at Lowestoft, 
in the Shipping Gazette of the 5th of November, 1860, *‘ that five 
men and three boys disappeared altogether at the time of the 
explosion, and were never end of afterwards, that five people 
were landed, dead or dying, by smacks, and five badly scalded, 
and that out of thirty, the whole number of persons on board, 
seventeen only escaped alive ; and out of these twelve only were 
uninjured.” The Tonning’s boilers were fitted in accordance with 
the requirements of the Act, and the Board of Trade detailed in- 
structions. They dad been surveyed by one of the Board of Trade 
a surveyors in the preceding June, and the vessel had a 

oard of Trade certificate, and yet the boilers exploded ! 

11. This case and its attendant circumst deserve careful 
examination, as they bear out the conclusion arrived at in the case 
of the Times, whilst they show that however conscientiously the 
surveyor may do this duty, the evils sought to be avoided are 
sometimes actually created by statutory regulations, and also shows 
that the regulations are not yet sufficient in detail or stringency if 
this system of minute statutory requirements is to be continu 

12. One of the most essential adjuncts to a safety-valve is lifting 
gear, to ease the boilers ; but the Act, although it goes into details, 
does not provide for this. It rather forbids it than otherwise ; for 
it says that the valve ‘‘ shall be out of the control of the engineer 
when the steam is up.” The Board of Trade, however, have in 
their instructions added to this clause, so that the surveyors are to 
read it as if it were ‘‘ so that the pressure cannot be increased when 
the steam is up.” But if a lifting gear is not fitted (and there are 
many valves without lifting gear even now), the Board of Trade 
surveyors have no power to require it under the statute ; and if 
there is only one valve on the boiler, that valve without lifting 
gear will be locked up and the key given to the master. The 
locking-up is a mere delusion, because the padlocks generally 
used are sold by the gross or by the pound, and can be opened by a 
bent nail or wire. 

And there is nothing to prevent the weights from being increased 
when the steam is not up. If an engineer is dishonest he will 
increase the weight when the steam is down. If a master is con- 
scientious, and is ignorant of steam, he will keep the key from 
one six months to another, and will not allow the valve to be 
opened. . The loaded valve may burst the boiler; the locked-up 
valve may set fast and do the same. Thus, the probability of an 
explosion is not provided against in the one case, and the very 
elements of an explosion are actually provided in the other. 

13. In the case of the Tonning the safety valves had been looked 
at by the surveyor and locked up by him. The key was given to 
the master, who kept it, and nobody ever saw the valves again. 
The master never gave the key to the engineer. He had com- 
manded several other steamers besides the Tonning, and had never 





examine such valves more frequently from time to time. But it 
appeared from the evidence that all other engineers of steamers 
were in the habit of trusting entirely to the examination of 
Government surveyors, and therefore, ——- it might be very 
proper and desirable that engineers should look at Government 
valves, he did not think the fact of their not having been looked at 
in this instance ought to bear hardly against the chief engineer of 
the Tonning. One could scarcely expect the engi of a st 

to look at the Government valves unless some rule of a general 
character was laid down on the subject. It is needless to say that 
the Board of Trade did not with the coroner’s summing up, 
and issued a circular to the effect that the survey does not relieve 
the owner and his servants of their responsibility. 

15. In the case of the Cricket the valves were left open, and a 
drunken engineer tied them down. In the case of the Times the 
surveyor was kept in ignorance of the real state of the boiler, and 
received a severe reprimand from the Board of Trade for not giving 
the key of the locked-up safety-valve to the master. In the case 
of the Tonning the valves were locked up, and the key given to a 
conscientious man, who would not open them in the absence of a 
Government officer. The result was the same in each case—an 
explosion, but each worse than the former. 

16. It must be evident from what has already been stated, first, 
that the Act, stringent as it is, is not the cause of our immunity 
from accident; secondly, that if it is to be relied on it must either 
be made more stringent or to a great extent modified. 

17. It may be asked how is it that there are not more explosions 
if the Act is so defective? The answer is, that the surveyors—the 
working staff—on whom the real duty and naibility must 
rest, are practical men, and that they are looked on, in the 
majority of cases, rather as friends and advisers of owners, 
masters, and engineers, than as surveyors, inspectors, and detec- 
tives. They act as ex-officio consulting engineers to owners, and by 
their practical experience, by their tact, and by their sound com- 
mon-sense, they are able to induce owners, by reason and for their 
own advantage and self-interest, to effect improvements and re- 
pairs without reference to the requirements of the statute; but 
wherever the statute has been of value it has been in spite of, and 
not because of, the requirements respecting the details of construc- 
tion. And it is by mutual confidence and good understanding that 
enactments, insufficient and comparatively useless and delusive in 
themselves, have been rendered harmless in very many cases; but 
in some cases, where a strict adhesion to the Act is relied on, the 
surveyors have great difficulty, and give their declarations in fear 
and trembling. One of the difficulties a surveyor often meets with 
is in limiting the steam pressure. In settling the pressure to be 

laced on the safety valves, the engineer has two points to consider. 
th these points frequently give much trouble—points on which 
the Act is silent, on which it would be impolitic, for obvious 
reasons, for the State to lay down any fixed rules, and yet points 
on which the chief surveyors throughout the country have had to 
come to a mutual understanding among themselves. I refer, firstly, 
to the proportion of area of safety valve to grate surface; and, 
secondly, to the stay power of boilers. 

18. The pi i of the surveyors in passing safety valves 
may be comprehended in a general way as follows:—They first 
ascertain the pressure that the stays will bear, at the rate of 
5,000 Ib. to the sectional inch. They then see that the safety valve 
is not pork omy of half an inch of area to each square 
foot of grate. ey then place the proper weight on the valve. 
It must be here observed that the maximum of 5,000 lb. pressure 
on stays, and the minimum of half-an-inch area of valve to a foot 
of grate surface, is not an arbitrary rule, never to be rot from 
in special cases, and likely to prevent improvement; that it is not 
a statutory rule, nor a rule made by any State department; but 











* These instructions can be purchased at the Queen's printers for 2s, 6d. 


that it has been adopted by the surveyors amongst themselves 





practice, for the time 
in thecountry. It would, we 
may conclude with — altered to-morrow if it no longer 


¢.g., a rule to limit the “" * of 

i to limit men in the use 
and application of material, is ob ; but for practical sur- 
veyors to lay down a rule as a daily guide, embodying the known 
practice of the best makers and varying from time to time to keep 
pace —_ improvement and —— is advan ae . 
minw ial supervision is to it, is necessary e benefit o 
such a rule must have been shown in cases in which the safety 
valves have been y small, or in which an unsafe pressure 
may have been otherwise placed on the stays. 
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20. It is scarcely credible that at the present day the r) 
or absence of pro dupe tne bation Geel eatin et be urged 
ing to obtain a 


by an owner as of no moment when endea 
Board of Trade certificate, and yet this is the case. 
answer at once then is, the statutory surveys do because 
they prevent those boilers, imperfectly stayed, and with small 
valves, from being used in steamers carrying poner, But look 
back a little, and it will be seen that the explosions and loss of life 
mentioned have happened on board vessels under the statu- 
tory survey, and that the loss of life from explosions in vessels 
ing the Board of Trade certificate exceeds greatly the loss in 
vessels not so certified. In fact there has been no serious explo- 
sion on board a steamer without a Board of Trade certificate. It 
must also be borne in mind that if there were no detailed statutory 
requirements, the owner of a steamer would have his responsibili- 
ties before his eyes, and would have his boiler properly made and 
worked, or would, if he used a dangerous boiler, do it on his own 
risk, and without the protection of the statutory details. But, as 
there are detailed tions, if he meets these regulations and his 
defective boiler and valve manage to pass the surveyor, he would 
carry the Board of Trade certificate, and would, oy | to the 
mistaken views expressed in the Lowestoft case, allow the pas- 
sengers on board his vessel to be blown up on the authority of the 
statu survey and certificate. And again, we know that a 
Board of Trade certificate is in many cases obtained simply to sell 
a vessel, and so long as the seller can sell his vessel ay sufficient 
under that certificate, he will, if she is an old vessel, do as little 
as he can and va | a enough to comply with the statute and 
pass the a. the boilers will hold out for a month (and they 
must be poor boilers that will not do this), and if they will only just 
stand double the working pressure under cold water and without 
reference to stay power, that may be enough for a man who wants to 
sell an old vessel; but it would not be enough for aman who would 
work a boiler on his own responsibility, and it is not enough for 
the safety of the public; and yet some owners would think them- 
selves sorely ill-treated if a statutory declaration and a passenger 
certificate were not granted under the circumstances; and, more- 
over, the public at large, finding that they are in continual safety 
on board a passenger steamer, believe t this safety is due to 
statutory interference in details of construction. 


ITV.—ComPAssEs, 
The next subject for consideration is the clause relating to the 


com of iron ships. 

This clause appears for the first time inthe ‘‘ Merchant Shipping 
Act, 1854,” sec. 301. 

I had written a chapter on the subject of compasses, but as the 
question has been so thoroughly reviewed, and so thoroughly 
ventilated lately, I thought it to strike out my review of the 
facts, and in lieu to remark that the real point at issue between 
the President and Council of the Royal Society and the Board of 
Trade may be summed up in a few words stating that the 
Royal Society wish to force the Board of e to undertake a 
—_— of compass supervision similar to the system adopted in 
the royal navy. The Royal Society are not prepared, however, 
with any practical rules for the guidance of the mercantile 
marine—they want a com) department and officers established 
first, and the practical rules afterwards. The Board of Trade do 
not see the question in the same light. The Astronomer Royal 
and the mercantile marine do not agree with the Admiralty and 
the Royal Society as to the method of applying the corrections, 
and a third person now comes forward to remove the cause of 
difference altogether by demagnetising a ship. The correspondence 
containing the facts has been published, and has doubtless been 
read by every one interested; so that correspondence will serve as 
a basis for discussion better than any remarks I might make, I 
now pass on to the next subject. 

V.—ANCHORS AND CABLES. 

The next and the last subject for consideration is recent legis- 
lation respecting the ground tackle of ships. 

1. Chain cables both for mooring purposes and for ships’ armour, 
were, it would appear, known in the time of Julius Cwsar.* They 
were revived for mooring ships at the beginning of the present 
century by Captain Brown (Brown, Lenox, and Co.), and they 
were recently used by way of defence in the Kearsarge, during her 
celebrated encounter with the Alabama, 

I do not propose to enter into any historical details, nor do I 
propose to express — on the merits of the various anchors 
and cables with which the seafaring man and the Patent- 
office are so familiar. Chain cables have now utterly displaced 
the hempen cables as moorings for ships. It is on her anchors 
and cables that a ship and her valuable freight of human beings 
and merchandise often have to rely for safety on a lee shore, and it 
is by the failure of cables that fearful losses are too frequently 
incurred, as in the case of the Royal Charter. 

2. That iron cables have become shamefully bad there is no 
doubt, when we contemplate the number of anchors lost on our 
coasts in each year. There is no official return from which I can 
quote figures showing the exact number of anchors lost, but from 
a calculation of my own I am satisfied that somewhere between 
700 and 800 anchors are picked up by boatmen on the coasts of 
the United Kingdom alone in each year. It is true that each of 
these anchors does not represent a bad cable, since many are 
Sues papete, and some are lost through carelessness, or by 
the total wreck of a ship; but eliminating these, we may be safe 
in assuming that much not less than 400 anchors are lost annually 
on our coasts through bad cables. This being the case, it became 
a matter of serious consideration whether something should not 
be done to improve the manufacture, and to insure a sufficient 


test. 

3. The matter was taken up by Mr. Laird, M.P. for Birkenhead, 
Sir James Elphinstone, and Mr. John Trotman, of anchor celebrity ; 
and on the Band June, 1864, through their exertions, the Chain 
Cables and Anchors Act became law. 

This Act provides ‘ that it shall not be lawful for any maker of, 
or dealer in, chain cables or anchors to sell, or contract to sell, for 
the use of any vessel any chain cable whatever or any anchor 
a 168 ib. in weight, unless previously tested and stamped ” 
at a machine licensed by the Board of Trade; and it empowers 
the Board so a to license machines belonging to any “ cor- 

ration, ic , com , or person or persons” i 
the ee a the Board of e inspector, This Act A py 
done good that it has called the attention of the public at 


f it is so, the 


large, and especially of the shipowner and insurer, to the fraud 
oa “dened i in a certain class of the anchor and cable 


e. 
gm it is _——— —— ¥~ will A. -. the 
service t prom anti or w er it is 
fadeed what the promoters rally desired As it stands, it is 4 
favourable example of an Act does too much and yet too 
little. It gives the Board of Trade power to license a ne as 
fit to test anchors and cables; but it provides no guarantee for the 
faithful and honest use of that ine when once licensed. It 
imposes a penalty for breach of its provisions, but it gives no 
* See note in Lemaire’s edition of Cxsar's works, 
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power to an officer of customs to stop a ship without properly 
tested cabl 


es, 
5. It errs, it has been alleged, in giving ———— the power 
to test his own cables for a certificate of pub! Mickae th and some 
even go so far as to say that it errs through not gi the Board of 
Trade power to te the selection of the iron for the manu- 
facture of the cable, the process of testing, and the — 
of the ——— shed. ied my — it —_ — -_ pie | 
in making the test com at m ry an 

as the Act is, it is a matter mf common knowledge and observation 
that it is evaded daily. ‘ 

6. Public sympathy will with certainty be enlisted on the side 
of Mr. Laird and the promoters of the bill in their endeavours to 
save human life; and the majority will be with me when I say 
that I am wholly on the side of Mr. Laird and the promoters of 
the bill as to many advantages to be gained by testing-houses, 
properly established and properly used; but I wholly object to 
anything but public independent proofs. I am satisfied by obser- 
vation, and I am confirmed in my conviction day by day, that the 
Act which does not now require this must be amended, or it will 
become a mere delusion, like other ee statutes. They 
rely on supervision and penalties, Government help, and Govern- 
ment prosecutions, rather than on self-interest. 

7. From articles that have appeared in the public prints, and 
from questions put to and answered by Mr. Milner Gibson in the 
House, we know that great pressure was brought to bear on him 
to induce him to refuse to license a maker to test his own goods in 
his own yard for a public proof mark under the existing Act; but, 
however much Mr. Gibson might agree with the necessity for 
public test alone, his reply was in effect, ‘‘How could he do so in 
the face of the Act?” e views, urged with great reason and 
force, were, in effect, ‘‘ How can Mr. Gibson refuse to license Mr. 
Lenox as Mr. Lenox, or Mr. Parkes as Mr. Parkes, when Mr. 
Lenox or Mr. Parkes, by making their concerns into Lenox and 
Co. (limited), or Parkes and Co. (limited), and keeping the greater 
number of shares to themselves, could claim a license as a company? 
Or, again, if he refused Mr. Parkes, Mr. Lenox, and Mr. Woods 
singly as manufacturers, how could he, as required by the Act, license 
them in the aggregate if they formed a testing company. It 
would, indeed, have been a fatal mistake, and, at the outset, the 
machines at Tipton (to which the Liverpool merchants specially 
objected) could not have been licensed, and the trade must have 
been stopped. 

8. People who object to the Board of Trade granting a license to 
a maker under the Act say, ‘‘We do not let a jeweller test his 
own watch-cases = nor are we willing to allow him to affix 
the hall mark.” , then, should a department of the State 
authorise a cable maker to test his own chain cables for public 
proof under the recent statute, and affix his proof-mark? The 
answer is perhaps as follows :— Assuming that the cases are 
analogous (and th's remains to be proved), and assuming that the 
granting or refusing a license to an individual rests with any 
department of the State, then that department ought not to grant 
a license to allow a maker to test his own cables. But are the 
cases analogous? Here the argument breaks down. They are not 
analogous. The statutes are essentially different, and before the 
action in both cases can be assimilated, the later statute must be 
altered to agree with the other. It is, of course, idle to argue on 
general grounds that because a certain course is adopted in one case 
it should also be adopted in all others, If this were so we should 
simply go on applying rules according to precedent indiscrimi- 
— and without inquiring whether the precedent is good 
or bad. : 

9. To the honest and efficient manufacturer testing and superin- 
tendence under the Chain Cables Act are needless and useless; to 
the dishonest trader, with a licensed machine in his own works, 
the test is equally useless for public safety, but more mischievous, 
because he can alter it the t he has obtai his license, and 
he can then give a certificate of proof with a bad cable tested at a 
false machine. 

10. Whilst these objections can be urged inst the existing 
Act, it may with reason be argued that public proving houses, 
worked by public servants or public corporations, and totally 
unconnected with trade influences, would be of value as a 
guarantee beyond dispute between buyer and seller, as they have 
usually been in the case of jewellery and plate, and on the whole, 
as stated above, a majority will be found in favour of such a test. 
But it must be voluntary to be bond fide ; the moment it is made 
compulsory it becomes a delusion. The end sought might. be 
attained if corporations had power to erect machines to be licensed 
by the Board of Trade, and if every purchaser had the power of 
having his chains tested at those machines at the expense of the 
seller, with the understanding that they were to be returned on 
the seller’s hands if not up to the test. There would then, ina 
short time, be but few bad chains in the market. The maker 
would, for his own self-interest, provide a proper machine in his 
works, and for that self-interest o would use it efficiently, so as 
not to cheat himself. The shipowner would appreciate its value 
by obtaining insurance at a lower rate. e insurer would not 
insure a vessel at the current rate unless her chains were 
represented to be efficient. The foreign buyer would make 
it a sine qué non that his chains and cables were proof 
marked; and, above all, loss of life would diminish--a reality 
would be substituted for a delusion—and this would be effected 
not by compulsory interference and dictation, but by enlisting 
self-interest on the side of the trader, and by leaving trade to its 
own resources for free and healthy development. 


CONCLUSION, 


1. This paper is, as has been already pointed out, intended to 
open up a discussion of the question whether the objects sought to 
be attained by the detailed statutory regulations to which I have 
referred have been attained; and, granting this, whether those 
objects have been attained in the easiest and best manner. 

2. Mistake is frequently made when, in speaking of an adminis- 
trative department of the State it is said, ‘‘ Why does this depart- 
ment do so and so?” or, ‘‘ Why does not that department interfere 
to protect us?” Peopie who ask these questions do not think that 
the department they are condemning may be tied down by the 
express provisions of a special statute. The question ought not to 
be, “Is such a department right in requiring this, or wrong in not 
requiring that?’ but, ‘Is our Legislature right in requiring this, 
or wrong in not requiring that?” And so to-night our question is 
not whether certain statutory provisions are properly administered, 
but above and beyond that, ‘‘ whether, on public grounds, those 
statutory provisions should exist ?” 

4. I have endeavoured to point out :— 

(a.) As regards bulkh that the statutory regulations, if 
observed, would have caused ships to be sent to sea absolutely 
unsafe, and that safety has been obtained through a total departure 
from the statute; and I have given examples in which ships fitted 
according to the Act have been lost under circumstances in which 
a fitted regardless of the Act have been safe. 

(6.) As regards boats and life-buoys, that the boat scale is against 
reason, and op to experience; and that the provision for life- 
buoys allows the seven-hundredth part of a buoy to a passenger. 

(c.) As regards safety-valves, we have seen that an explosion, 
each worse than the former, followed every addition to the 
stringency of the regulations; and that locking up the safety valve, 
as required by the Board of Trade regulations, and giving the key 
to the master, who knew nothing about steam, instead of to the 
engineer who did, was the cause of the worst explosion of all. 

’ d.) As regards compasses, whilst the Admiralty and Royal 
Society are at variance with the Astronomer Royal and the 
mercantile marine, and now that Mr. Hopkins proposes to take 
the bone of contention away from the philosophers altogether by 
demagnetising a ship, the Board of Trade are called upon to 
exercise @ more direct and systematic supervision over the adjust- 
ment of the compasses of ships of the mercantile marine, and are 
informed that the theory of deviation, its causes and its iaws, are 








thoroughly understood; and that results have been obtained 
modes for constructing iron ships. As the subject is so 
understood, it is to be hoped that the mercantile 


suggested oie of constructing ships. If the information is so 
thoroughly reliable, and the suggested modes of construction so 
good as to commend themselves, where is the necessity for 
statutory regulations and State supervision ?—and if the informa- 
tion should not be reliable, and if the modes should not be believed 
in ical men, the State ought still not to interfere. 

(e.) As regards anchors and cables, the defects of the existi 
system have been: pointed out, and a course that is likely to 
to better restilts, without any of the objections to the present 
system, has been s 


uggested. 

5. And now let me ask what has all the State nursing of the last 
few poe led to that people should want more of it? Does it not, 
in theory, lead to an abandonment of individual character and 
self-reliance, and has it not done so in fact? There are some 
sterling officers of the mercantile marine whose individuality and 
self-reliance it would be impossible to impair, but, in too many 
cases, the good old maxims of the good old seamen seem to be 
forgotten under the paternal rule. All sorts of excuses are_some- 
times urged for not using the lead, or for not taking observations, 
or for relying on a compass-needle as an instrument of mathe- 
matical y and precision. Scarcely a ship is now stranded 
on our coasts without the casualty being followed by a recom- 
mendation to the Board of Trade that a buoy, or a beacon, or a 
lighthouse, or a light vessel, or a harbour of refuge be erected, and 
this, in two cases out of three when a single cast of the lead, or 
the - eee attention to seamanship would have saved the 
vesse’ 

6. There are present this evening many shipowners and ship- 
builders; we hope to hear from them whether they think it possible 
for a ship to be constructed and equipped without statutory 
regulations in details. If so, I ask them to say so. There are 
also many of the public here who may think that an owner and a 
builder ought to os looked after; to these I would s that 
before they ask for more Government supervision, let them show 
that it has saved, or that it will save, life and property. A 
synopsis of the Acts of Congress, issued by Mr. Chase, the Secre- 
ber to the Treasury at Washington, is appended. This abstract 

ill show that, under the Uni States Government, a statutory 
code has been passed far more stringent than any ever passed in 
this country. The results we have heard of. 

7. I will now conclude by reading one of the tables* appended to 
this paper, viz., a list of 24 large vessels, of the aggregate tonnage 
of 16,074 tons, lost, with 460 lives, on the east coast of Ireland 
alone, from 1856 to 1865, with the cause of each loss. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opini 
Correspondents. ) 


PRACTICAL PUDDLING. 


Srr,—My “‘Papers on Puddling” having attracted the attention of 
Mr. W. Corbett, of Clayton, he has kindly promised to review them 
and “point out” where he thinks I shall find room for improvement; 
he will also inform me ‘‘which is the best system ever invented 
for gray castiron.” I regreton my own behalf that he has not pointed 
this out before, and on behalf of all interested in ironmaking, that 
this superlative ‘‘ invention” has been kept a secret solong. As 
Mr. Corbett has undertaken the task of a reviewer, perhaps he 
will not object to his opinions on the subject being reviewed. 
Nowhere in the ‘‘ Papers on Puddling” have Isaid that the system I 
have described is the ‘‘best ever invented.” I know by practice 
what has been and can be done by it, still I do not say that 
Mr. Corbett cannot supersede it; but judging from his ideas of the 
nature, properties, and manufacture of iron, as set forth in his 
letter, I do question his ability to produce even what he says he 
has done. The first passage he quotes is in reference to the 
absence of carbon, &c., forming wrought iron, and to prove this 
incorrect he brings forward the Bessemer process. He says Mr. 
Bessemer ‘‘ oxidised all the carbon,” &c., and that before the 
‘addition of pure carbonised pig” the result of the process was 
“iron, neither 'forgeable nor weldable.” 

The next passage is where carbon in certain proportions forms 
steel; this, he says, is not correct, and to prove it he tells me to 
take a “‘charcoal bloom,” &c. Now I have heated too many 
thousand tons of charcoal iron in the ball furnace, and seen it 
heated in other ways, to be entirely ignorant of its nature. 

If your correspondent had read alittle morecarefully than heseems 
to hae done, he would have seen that these passages are from Dr. 
Percy’s work; for, being convinced of my inability to produce any 
idea orl. anguage that could indicate the important part carbon 
acts in iron, I borrowed them, and still adhere to the same. To 
say that ‘‘ iron and carbon will not make steel in any proportion 
whatever” is such a palpable absurdity that it needs no farther re- 
futation. 

He tells us the ‘‘ best way to puddle iron is to keep all the 
carbon in, which will make it work better in every process.” Not 
wishing to occupy any more s than is necessary, I will, be 
content with the opinion of Mr. 








of our 





I 

J. A. Phillips on this point: 
‘* When steel contains a more considerable amount of this sub- 
stance it becomes harder, less tenacious, and more difficult to weld, 
and when the quantity of carbon present exceeds 1°75 in 100 parts, 
the compound no longer admits of being welded at any 
temperature. Iron containing two per cent. of carbon does not 
admit of being forged under the hammer, and this may be regarded 
as the test, by means of which cast iron is distinguished from 
highly carburetted steel.” 

Again, he says ‘‘ the object of boiling pig iron is to oxidise the 
foreign matters;’ but ‘‘in doing this we cannot help destroying 
the carbon.” And regarding, as he does, the presence of carbon to 
be essential to good wrought iron, he seeks to replace it by the 
introduction of charcoal dust. But mark the stage of the process 
when he throws it in —‘‘ as soon as the iron has done boiling;” that 
is, when the iron has passed into the malleable state. But it is as 
liable to become as non-effective at this part as though it had been 
destroyed by being introduced sooner; for were it possible for the 
carbon in the dust and the iron to combine, not one half of the 
heat would be carbonised, because they could not be brought into 
contact, so as to produce a uniform effect. 

There is another point in his letter that requires a little atten- 
tion, viz., his idea of the nature, properties, and value of charcoal 
iron. Its nature: it ‘contains more carbon than any steel.” Its 
properties : it is the “softest iron we have;” and, though it con- 
tains so much carbon, it ‘‘shows no signs of steel, neither is it 
susceptible of being hardened. Its value is enhanced from £8 to 
£18, £20, and £22 per ton.” I do not question this, but I con- 
tend that its value is not increased by its being recarbonised in the 
charcoal process after the carbon has been destroyed by puddling. 
I will come to the point at once. The iron, whether fine metal 
or crude pig, is brought into a fluid state in the charcoal fire; it is 
then manipulated till it comes into the malleable state, when it is 
ready for consolidation (sinking). It is now put into such a posi- 
tion that every part as it “sinks ” may be subjected to the action 
of the blast. 

Iassume that Mr. Corbett has seen a scrap or other ball at the 
“*stopen hole” of a puddling furnace, when the temperature of the 
latter has only been at a red heat, while the former has shown an 
intense heat, which certainly was not produced by the heat of the 
furnace, but by the combination of the oxygen of the air and iron. 

The temperature of the iron in the charcoal fire before sinking 
commences, is very low, but when exposed to the action of the 


* As this table is exceedingly voluminous, and does not add much interest to 
Mr, Gray’s paper, we have omitted it, 
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blast a most intense heat is ‘developed—not by the combustion of 
ae Ce on ve, 
Such is the oxidising effect of the air forced into-the iron that 
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nor weldable,” till revived by the addition of 

pure melted oa eng any ht hmgrag 

forgeable and weldable without this addition or any other; there- 

fore, how any one'can arrive at the conclusion that the softness of 
charcoal ie 


taining more. carbon than any steel, I 
Perhaps he will enlighten me on this also 


employed in the charcoal. fire,” but his uct was 
a neither forgeable rr 





PUDDLING IRON. 


S1r,—Please pe me to ask Mr. William Corbett, who wrote 
to you on the above subject on 27th ult., to confirm his astounding 
statements by answering the pay Sager to 

ist. If carbon and iron will not e steel in any proportion, 
then what really does constitute steel ? 

2nd. How has he ascertained that a “charcoal bloom contains 
more carbon than any steel;” and that ‘‘ good charcoal iron is the 
purest combination of iron and carbon ?” 

3rd. When he has thrown a bucketful of ground charcoal into 
the puddling furnace what becomes of that charcoal ?—Does he 
find it in the iron afterwards ? 

If Mr. Corbett can prove his assertions to be true I shall not 
only adopt his theories, but proclaim him the greatest discoverer 
of the century. B. O. W. 

Paris, March 3rd, 1866. 


BURGLAR-PROOF SAFES AND LOCKS. 

S1r,—The evidence of Mr. Bramwell and Mr. Wilson, given in a 
recent trial, shows the necessity of bringing scientific and mecha- 
nical knowledge to bear in the arrangement of even the simplest 
and most ordinary constructions in common use, and in none more 
so than in safes and locks. None but a very ignorant and 
incapable mechanic would think of making the main beam of an 
engine of the strength of the piston rod, and the piston rod the 
stre of the beam, or of attaching the fly-wheel to a mere 
splindle of slight proportion ; and yet so long as the Ey | - 
mained at rest no fault would be pons or proved by failure. 
No sooner, however, would one “put the steam on” than the 
whole would collapse and break down. Just so a safe may contain 
similar absurdities of construction, and yet seem impregnable so 
long as it is let alone, never exposing its weakness until put to the 
trial. The absurdity of attaching a strong lock bolt to a thin sheet 
iron casing, py which its holding power was measured, might 
seem evident to the most ordinary mechanic. Indeed, it would 
appear from the evidence given that with the very same weight 
and strength of materials properly and distributed as an 
engineer would have arranged them, the resisting power of the safe 
against burglarious attempts might have been greatly increased. 

It would er as though this particular manufacture had been 
hitherto overlooked and neglected by the engineering profession; 
and yet it is a subject well worthy of their attention. Iwas, how- 
ever, pleased to notice in the hardware department of the Dublin 
Exhibition last year, some specimens of safes manufactured by an 
——— firm in Lancashire, who appear to be moving in the 
right direction, and these appeared to me so well worthy of notice 
that I obtained permission to have some samples, in various stages 
of manufacture, of the different of safes in detail, exhibited 
in the —. department, which was under my direction. In 
this way the subject has been brought directly under my notice, 
and I have since had opportunities of making myself better 
acquainted with the whole process of manufacture employed by 
this firm, 

It may be aeiteg to refer briefly to a fewsef the contrivances 
I saw employed to baffle the arts of the burglar, The most power- 
ful tool known to the burglar is thé serrated wedge. By simply 
—e edges of the door and the seat against which it fits of 
a curvilinear form, so as to afford no hold or purchase for a wedge 
this tool has been rendered useléss tothe burglar. Nevertheless, 
in addition to this, the bolts are arranged so as to resist lateral as 
well as cross strain. The doors and siéles of the safe were com- 
posed of double ‘steel plates, between which a layer of very hard 
metal was run in in a molten state, filling a series of conical inden- 
tations in the outer plate. 

A composite plate was thus obtained, combining toughness and 
brittleness, and absolutely impenetrable by any cutting tool, as it 
is clear that any cutter in its progress coming in contact with the 
hard metal points would ata rendered useless. The use even 
of gunpowder was rendered harmless by means of an ingeniously 
contrived valve or ‘‘escapement,” which, by slightly opening 
under pressure of an explosion, permitted the escape of the gases 
without damage to the safe. ese are a few of the most notice- 
able points I observed—but I may state that the whole arrange- 
ment, fitting, and workmanship, was equal to engine work, and 
most carefully pre-arranged and worked out in the drawing office. 
No doubt the lead taken by this firm will be followed by others, 
and the sooner the better. Surely the — with all the 
advantages of his tools and skilled labour, ought to be in a position 
to defeat the attempts of a ‘“‘self-taught mechanic” like the 
convict Caseley, compelled, as he was, to “‘labour under such 
disadvantages” in attacking the work constructed under such 
superior advantages. 

think this is a subject worthy of some attention from engineers, 
and this must be my excuse for thus inviting attention to it 
through the medium of your valuable paper. JOHN STURGEON. 

Burley, near Leeds, February 24th, 1 





RIGG’S PROPELLER. 


Srr,—I conclude, from the explanation which Mr. Rigg has been 
kind enough to supply, that he considers positive“and 
negative slip to be the result of the relative resistance of the screw. 

As, in the case of the screw, propulsion is effected by the motion 
of inclined planes, and not by the currents which this motion 
generates, I am still of the opinion that the direction which these 
currents take after having been driven off from the blades, cannot 
effect the result in the slightest degree. Nor can I see any reason 
whatever why there should be a vacuum behind each deflector. 

If Mr. Rigg should be successful in establishing the superiority 
of his duplex screw propeller—which I sincerely hope he may—it 
can only be because the resistance which the deflectors meet with 
in their e through the water is much more than counter- 
balanced by the effect which the currents produce upon the 
deflectors in the contrary directi At p t I do not see how 
such a result is ible; and the particulars of the experiments 
made by Mr. , which have been published, do not, in my 
“a, prove that it has been attained. C. 

March 6th, 1866. 








THE VENTILATION OF BUILDINGS. 

S1r,—Till now I have not found time to reply to Dr. Edwards’ 
able and courteous critique on my scheme for ventilation. Well 
versed, as the author of that letter seems to be, from long study of 
the subject, with the true conditions of the problem which we 
have been independently endeavouring tosolve, it is very satisfactory 
to find so near an approach to coincidence in our views as to its 
axioms and its exigencies ; and these will, I think, be found to 

ximate still more closely towards unity than would, at first 
Edwards’ letter, whén a few misconceptions 
of my description are removed. Of 


these, those which relate to the offices of certain of the construc- 
tive details are the following, viz, :—First, the relative place in the 
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om held by the exhaust flues with their conical caps; Suendy. 
e importance attached to the assistance of the fire; Thirdly, the 
reason for aes the terminals of the induction flues above the 


top of the 5 

With respect to the first of these I have long arrived at the con- 
clusion reached by Dr. Edwards, that all devices in ‘he shape of 
pg , Ww , — Samet it is to w ge ~ 
ascending vapours from the discharging es, Wl, under 
certain mt fail in their action; and it was this conéingency, 
and the discovery of its cause, which led to the invention of the 
four-way introducts. Experiments have shown that these latter 
are several times as efficacious as the former, which, though their 
place in the system be but a subordinate one, lend assistance to, 
and in their turn receivé it from, the complementary members. 
From these experiments it also became evident that the 
assistance of the fire, useful it be as an auxiliary, 
is by no means essential to the effectual working of the 
system, which depends for its action mainly upon the 
dynamic “7 of aérial currents, but when these are entirely 
quiescent, falls back upon the simple action of the laws of 
asrostatics, which will then have untrammelled freedom of ir 
‘The reason for placing the mouthpieces above the top of the 
building was not, as Dr. Edwards sup to feed them with air 
of superior purity—it being a well-established fact that there is no 
appreciable difference in the composition of the free atmosphere 
in all accessible situations—but solely because this is the only 
»osition where they would be directly exposed to the play of every 

reeze. 

Your correspondent takes exception to two of the five axiomatic 
principles enumerated in my letter, and has attributed to them a 
scope and a literal rigour of meaning which they were never 
intended to bear. It was difficult to express apothegmatically, 
otherwise than in an inflexible form, truths which, in their full 
definition, would be found to be saddled with numerous con- 
ditions. As the points noticed by Dr. Edwards are of great 
importance when viewed in connection with our present inquiry, 
I will beg leave to enlarge on them in order to define the ground 
which it was intended these axioms should cover. By couplin 
together water and air in the first of these, it was not intend 
to argue from one to the other, but merely to incidentally express 
the fact that, different as these media are in some important par- 
ticulars, they act, dynamically, to a + extent according to the 
same laws. Let us take the more palpable substance of the two— 
water—to illustrate some of the principles of fluid influx and 
efflux. I believe it may be satisfactorily shown that if a reser- 
voir be provided with two or more emissaries, by which 
its contents are simultaneously discharged, the action of 
each of these will, to a greater or less degree, conflict with 
that of the other, so that the aggregate discharge will be 
less than the sum of those of the separate outlets acting alone 
and also (taking no account of friction in the orifices) less than 
that of a single orifice of a sectional area equal to the sum of the 
smaller ones. In the case of a natural lake, drained by more than 
one effluent (if there be such an instance in the world, it is known 
to be excessively rare), it may be shown that, as these can never 
be precisely alike in every particular of width, depth, sectional 
area, exposure, &c., erosive forces will: transfer in a constantly 
increasing ratio, the preponderance to one of these, which, in 
time, will extinguish all competitors and monopolise the whole 
duty of the discharge. The case is entirely different when we 
consider the affluents. How numerous soever they may be each 
of these remains for ever unchanged as respects the drainage area 
of its own hydraulic basin, either by the deepening of its own bed 
or those of its co-tributaries. In fact, to borrow an appropriate 
expression from the science of mechanics, the affluents, be they 
many or few, may be said to be in a condition of stable, and the 
effluents (if they are more than one) in a condition of unstable 
equilibrium. This may derive the happiest illustration among the 
deltas at the mouths of certain rivers where incessant change of 
channels is always progressing. In the case with which we have 
now more immediately to do, the freedom of the aérial feeders of an 
apartment is, in like manner, quite untrammelled, save that those 
which have the advantage of the most direct access to the exode will 
always be the most vigorous; and the escape of the gases by more than 
one outlet is effected by precisely those disturbing infl that have 
been found to modify the discharge of a reservoir of water. Nature 
appears, therefore, if I may use the expression, to have a preference 
jor unity of efflux, but places no limit to the divisibility of the 
channels of influx. It is in this sense that my first axiom is to be 
understood. In the fifth, it was not intended to assert, as Dr. 
Edwards seems to suppose, that, if air be forced into an apart- 
ment, it will drive out the whole of that which was previously 
therein before any portion of itself is in turn expelled. The 
degree to which it would so act is modified by the relations ex- 
isting between the sectional figures and areas of the apartment and 
of the apertures of ingress and egress; by the distance between 








the two latter ; by the degree of coincidence of their directions; by 
the velocity, intermittent or constant, of the entering current ; | 
and by the temperature and specific gravities of the contained and | 
the displacing fluids. Extreme cases may easily be imagined, in | 
one of which all of the contained air will be forced out before the | 
escape of any of that which enters to dispossess it; and in the | 
other the air shall no sooner enter than it will issue unmingled | 
with any of the resident fluid. In every ordinary case, however, 
there is a period, dating from the impact of the entering current, 
and terminating with the restoration of equilibrium to the 
contained air, during which the discharge of the latter is equal to 
the supply of the former. In the case of the Brompton Hospital, 
which Dr. Edwards mentions, it appears that the displacing 
medium was warm air, while that which was contained in the 
wards was not the pure atmosphere, but air loaded with carbonic 
acid and other weighty substances. In this exigency we shall find 
the advantage of the alliance between the principles of impulsion 
and suction which my system includes. It seems to me to be 
essential to the success of any such renovating process that the 
temperature of the supply should be lower than the average of that 
of the air in the room, and that it should enter and perform its 
functions as quietly as possible. It is assisted in doing this by 
being relieved from the duty of feeding the fire, for, without for a 
moment disputing the truth of his assertion, that its supply will, 
to a certain extent, seized for that purpose, I cannot agree 
with Dr. Edwards that the provision of a separate and more direct 
feed for the latter will not, to an eminent degree, reduce the 
«iraught upon that which is appropriated to the former. In touch- 
ing upon this — Dr. Edwards does not explain how, by a single 
supply for both purposes, he would avoid the serious inconveniences 
which my suggestion was intended to remove. 

In nn to another objection made by your correspondent, the 
plan of providing two separate flues for the discharge of the smoke, 
and of the products of respiration and illumination, was adopted 
chiefly on practical grounds; although it is possible that, theoreti- 
cally, the smoke flue would alone perfectly suffice for both pur- 
poses, yet such a plan seemed tobe liable to these objections:—First, 
the gases escaping at the upper part of the room and mingling in 
the chimney with those more highly heated ones, cugusiionelt by 
the fire and carrying carbonaceous bodies in suspension, would 
suddenly cool these and retard the velocity of their ascent; Second, 
the same result would to a small d accrue from the sudden 
widening of the flue at the point of entrance of the ventilating 
orifice (for they should not meet at a right angle); Third, that 
this sudden change of temperature woul, introduce a complica- 
t'on into the proportioning of the sections of the flue, which 
would thus not be so simple of construction; and Fourth, when 
sweeping the chimney the soot would with difficulty be kept from 
escaping at the orifice into the room, and would always lodge on 
the ledge between it and the flue. An. unfailing source of draught 
might, however, enable us practically to eliminate all of these 








objections but the last; and were it not that this would yer ng hi 
should be inclined to think, with Dr. Edwards, that it might 


preferable to make the smoke-flue the only outlet for both pur- 


poses, if the plans which we have proposed for maintaining a con- 
tinuous upward current in such passages are found, after sufficient 
practical ‘trial, to be absolutely certain in their action. 

When alluding, in my former letter, to Dr. Edwards’ smoke 
vomitorium, I was not aware that he entertained the idea of com- 
plementing it “ ¢ the other provisions which ect ventilation 
requires, nor do I gather from his second letter (the first not being 
just now accessible) how he intends to accomplish this. I cannot, 
therefore, understand what he means by the allusion, in his letter 
of the 18th ult., to his design of ‘ ing the air, in cold 
seasons, in its passage inwards,” and to the “ admission 
of air through the ceiling in the manner I have suggested.” It is 
possible that, were these defined, our two —— would present 
many points of contact which are not yet evident. Taking a broad 
view of the subject, it appears that the distinctive difference 
between Dr. Edwards’ system and mine is that the former depends 
entirely oe the principle of exhaustion, and the latter chiefly, 
but not solely, upon that of impulsion. The former has, therefore, 
a larger control of the outlets, and none over the inlets; the latter 
more or less completely regulates the introduction of air, and 
limits it to suitable channels, but has also some voice in determin- 
ing the action of the escaping currents. Theoretically the former 
4 le is considered more effective than the r, and in so far 

; y highly i ious invention merits the 
highest place; but it remains to be proved which of the two 
systems will in practice most completely fulfil all the requirements 
of the problem, But, whatever plan shall be finally adopted, 
I trust we shall not rest satisfied with half measures in dealing 
with the gigantic evil which lurks in our modern architecture. 

Southport, March 6th, 1866. Cc. W. Dymonn, C.E. 


THE COLLAPSED BOILER, 


Srr,—I expected that some of your correspondents would have 
made a few observations on the collapsed boiler, the account of 
which appeared in THE ENGINEER of the 23rd ult. It appears 
that the collapse was caused by atmospheric pressure (which is 
about 15 lb. per square inch) on the exhausted boiler. From this 
accident it would ap; that Dr. Fairbairn’s rule * for collapsed 
flues will not apply for collapsed boilers. Taking the mean thick- 
ness of plates given = 4 (74 + §) = 0°3437, length of boiler = 30ft., 
and diameter = 10lin., we have by the rule— 

Log. P = 1°5265 + 2°19 log. 100 X 0°3437 — log. 30 30 : 
Hence log. P = 1°4092912, that is, the collapsing pressure (accord- 
ing to the rule) in this case would be _ lb. per square inch; but 
in reality it could not be more than 15]b., i.¢., the atmospheric 
pressure. W. SHAWCROSS, 

Hanley, March 3, 1866. 








THE FAIRBAIRN Company (LimITED).—A few years ago the 
work of Messrs. W. Fairbairn and Sons was carried out at four 
separate places, at some small distance from each other, in the 
Ancoats district of Manchester. Since the formation of the 
limited company this has been altered, and all the operations are 
now concentrated in the ‘‘engine side,” and the former boiler 
—_ To this last portion has been removed the present very 
arge foundry. A large fresh plot of ground has here been pur- 
chased, affording an extensive area, now being covered by new 
workshops. Very considerable contracts for bridge work, prin- 
cipally for Indian lines, are now being executed by the com- 
pany. 

Borer INSPECTION IN CaLcuTTa.—Under this title we gave an 
account on the 26th Fe last, of the measures adopted by the 
Governor-General of or the prevention of steam boiler ex- 
plosions in Calcutta, e havé since been informed that these 
regulations of the Indian Gorvernment were drawn up according to 
the full particulars of the modes of procedure adopted by the 
Manchester Boiler Association. Mr. Fletcher, C.E., of Man- 
chester, was written to by Captain Hyde, R.E., Master of the 
Calcutta Mint, for all.the reports and written forms of the 
Manchester Association for the Prevention of Boiler Explosions. 
There can be-no doubt that the results obtained during the last 
few years by the association, and disseminated with such 
liberality, have already had great, though perhaps unacknowledged, 
influence on boiler legislation in many countries. 

LonpDON ASSOCIATION OF FOREMEN ENGINEERS.—The ordinary 
monthly meeting of members of this society took place at their 
rooms in Doctors’ Commons, City, on the 3rd instant, Mr. Joseph 
Newton, president, in the chair. The early re of the sitting was 
occupied with the reception of the minutes of the preceding meet- 
ing, the election’ of ‘a considera! number of new members, 
ordinary and honorary, and a discussion upon the progress and 
prospects of the institution; In the course of the latter it was 
suggested that the time was approaching when it would be necessary 
to consider the propriety of obtaining a more commodious place 
for assembling, and, in fact, of establishing a Foreman’s Hall. 
This, if accomplished, it was said, would remove the objections, 
which some employers were known to entertain, to sharing in the 
deliberations the members, and thus add materially to the 
srosperity of the association. We cannot but agree with this idea, 
or a tavern, however well conducted, is scarcely a fit place for the 
consideration of scientific questions, or for carrying on the ordinary 
business of a scientific society. It is hardly to be doubted that if 
the foremen engineers of the metropolis were to exert themselves in 
the direction indicated, they would meet with the moral and 
material co-operation of their masters—at least, they would deserve 
it. The paper read on the 3rd instant was a very lengthy one, 
written by Mr. J. M. Oubridge (of Messrs. Simpson’s, Pimlico), on 
the ‘‘ Various Modes of Smelting Iron and their Results.” The 
reader prefaced his remarks upon the subject by some observations 
as to the desirability of a yet closer union between employers and 
foremen, in order the more effectually to stem the tide of foreign 
competition in the several branches of engineering science, and 
which was advancing with great force. If the employers of 
mechanical labour consulted more frequently with those 
who were entrusted with the realisation of designs, and the 
reduction of theory to practice, all would benefit by the 
arrangement, and they need have little fear of ‘“‘the foreigner.” 
Mr. Oubridge then proceeded to trace the history of iron smeltin 
from the very earliest periods of recorded time, and by means o 
diagrams, which he drew en courant, illustrated clearly the gradual 

rogress of improvement down to our own day. As a practical 
ironfounder the reader recounted much of his own experience, and 
said that the great secret of economical and effective melting con- 
sisted in obtaining for the es a rapid current of common air, 
so as to produce complete combustion of the fuel employed; and the 
speedy creation of a large quantity of carbonic oxide gas was the 
consequence of such an arrangement. The blast pipes should in 
all cases fit the tuyere holes closely, so as to prevent the waste of 
air and to direct the full force of the current into the furnace. It 
was desirable also to adopt what was known as the ‘“‘ drop bottom ” 
in furnaces, so much used in America, and he was sorry to say as 
yet so seldom adopted in this country. It was desirable to lessen 
as far as possible the expenditure of manual labour, and this last 
arrangement was essentially a step in that direction. After a man 
had been engaged in oerting a furnace for several hours it was 
rather hard to give him the task of raking it out and quenching it. 
By means of the drop bottom this might be accomplished in a few 
minutes, whereas it was a laborious and tedious process in the 
other case, and much more costly. Mr. Oubridge concluded his 
paper with some statistics in regard to melting operations in the 
establishment with which he was cted, and r d his seat 
amidst the plaudits of his fellow members. A discussion, which 
the lateness of the hour prevented extending to any length, fol- 
lowed. In this Mr. Keyte and Lapses shared, but finally, and 
after a vote of thanks had been a ied to Mr. Oubridge, it was 
adjourned until the next meeting of the society in April. 


* “ Useful Information for Engineers,” Part L., p. 41. 








.a vessel of 6,621 tons. 





THE INSTITUTION OF CIVIL ENGINEERS. 
February 27, 1866. 
JouN FowLeR, Esq., President, in the Chair. 


THE paper read was on ‘‘ The Hydraulic Lift Graving Dock,” by 
Mr. Edwin Clark, M. Inst. C.E. 

It was stated that this invention dated as far back as the year 
1857. At that time the Victoria (London) Docks were just com- 
pleted ; and the engineer, Mr. Bidder, being anxious to adopt 
some cheaper system of docking vessels than by an ordinary 
oo dock, or any modifications of it, considered various scheines 

r floating docks. These were, however, all found to be more or 
less objectionable, from the difficulty of designing such large floating 
structures with sufficient ey to preserve their form under 
very variable strains, and of insuring that stability of flotation 
which was wanting in all floating docks then in use, as well as from 
their enormous cost. It then occurred to the author, who, under 
the direction of Mr. Robert Stephenson, had designed the 
machinery, and superintended the raising of the Britannia and 
Conway tubular bridges, that a similar process might with 
advantage be applied to the docking of a vessel. The problem was 
simply to raise a given weight to a moderate height in the most 
rapid and economical manner, and there appeared to be no reason 
why a vessel should not be dealt with in the same way as any other 
load. The weight actually lifted at the Britannia bridge, with 
only three presses, was equal to that of a vessel of 1,800 tons. 

In noticing the early history of graving docks, it was remarked 
that the expedients at first adopted continued in use in their 
original form, the er ag ger involved haying in no wa 
de from; so that a modern first-class graving dock only 
differed in its dimensions and details of construction. Allusion 
was next made to the dry docks at present in use, and the dimen- 
sions were given of a work of this kind recently completed at 
Portsmouth, which was sufficiently for docking the Minotaur, 
The inclined plane, or slip, ‘had also 
received its share of improvement. In situations where the fore- 
shore was favourable it was observed that the slipway was 
peculiarly applicable for small vessels on account of its economy, 
and that the hydraulic press had been used advantageously as a 
hauling power. But a graving dock of large dimensions was 
necessarily a costly work. It must be approachable by a deep 
channel, and must therefore be adjacent to deep water. In a 
gravelly soil, or in rock penetrated by fissures, the Nifficulties were 
sometimes nearly insurmountable. Doubtless the great cost of 
these docks, and the impracticability of making them at all in 
some situations, led to the use of floating docks. These were at 
first built of timber, of moderate size ; and a description was given 
of a work of this kind in the harbour of Marseilles. The same 
principles were subsequently applied to docks of large dimensions, 
constructed of wrought iron, and furnished with elaborate 
pumping machinery. This system attaine! considerable develop- 
ment in America, there being tin ber docks on this principle at 
New York, Charleston, Savannah, Mobile, New Orleans, Ports- 
mouth, and Pensacola, a full description of which would be found 
in Mr. Stuart’s “‘ Naval Dry Docks of the United States.” Those 
at Portsmouth and Pensacola were so arranged that, after a vessel 
was placed on the pontoon, it might be hauled ashore on its cradle, 
on bedways prepared forthe purpose. The dimensions of that at 
Pensacola, which was completed in 1851, with the cost, were given. 
The floating sectional docks at San Francisco and at Philadelphia 
were next described. It was contended, that the use of floating 
docks was necessarily limited, not only by their enormous cost in 
construction and manipulation, but by their liability to accident 
from mismanagement, of which instances were cited. 

It was with a view of meeting, as far as possible, the objections 
to existing systems, that the author proposed the Hydraulic Lift 
Graving Dock as an efficient and economical substitute for the 
requirements of the Victoria (London) Docks. The works were 
ultimately undertaken by “‘ The Thames Graving Dock Company,” 
the site selected beinga plot of twenty-six acres of land lying between 
the Victoria Docks Pee the Thames, and below the toon of high 
water. This site admitted of a direct entrance from the docks, 
with a permanent water level, without the cost and delay of a 
special entrance from the river. The soil was a deep bed of bog 
and alluvial mud, on a substratum of vel, The only excavation 
necessary was the lift pit, and its deep entrance to the dock, 
where a coffer-dam was employed. The depth of water in the lift 


was 27ft.; over the i water space it was only 6ft., which 
was the maximum draught of the pontoons. In the shallow-water 
space there were eight on berths, separated by jetties, for 
workshops and access. ey were all 60ft. wide, and from 300ft. 
to 400ft. long. The area of shallow water was 16 acres, or sufficient 
for floating fifteen or twenty pontoons, which it was estimated was 
about the number that might be kept employed by a single lift. 
The docking of a vessel isted of two distinct operations --— 
first, the direct raising of the weight on the lift; second, the 
transportation of the vessel to any convenient position for its 
repair on the pontoon. The lift was a direct hanical appli 
for raising the vessel by means of hydraulic presses. It consisted 
of two rows of cast iron columns, each 5ft. in diameter, sunk 
about 12ft. in the ground. The clear space between the rows was 
60ft., and the columns were 20ft. apart from centre to centre, and 
were placed on each side of the lift pit. There were sixteen 
columns in each row, giving a length of 310ft. to the dock; bu’ 
as vessels might overhang at the ends, there was a practi 
working length of 350ft. “The columns were sunk in the usual 
manner, about three or four being fixed per week. When the 
requisite depth was attained, the base was filled with concrete, 
and covered with a layer of planks, to act as a cushion for the cast 
iron seat on which the press rested. The columns supported no 
weight, but acted solely as guides for the cross-heads of the 
presses, which moved in slots, reaching from the top of the presses 
(just clear of high-water) to the top of the columns. The column 
was covered by a cap, and each row was firmly connected together 
at the top “by a wrought iron framed platform, running from end 
to end of the dock on each side. This platform formed a con- 
venient permanent scaffold for raising the rams. The whole 
length of a scaffold was 68ft. 6in. Each column enclosed a 
hydraulic press of JOin. in diameter, having a length of stroke of 
25ft. The rams were solid, and each carried a boiler-plate cross- 
head 7ft. Gin. long, thus extending 1ft. 9in. beyond the column on 
each side. From the ends of the cross-head were suspended two 
iron girders, each 65ft. long, extending across the dock to the 
corresponding column and press on the opposite side. There were 
thus sixteen pairs of suspended girders, forming a large wrought 
iron platform or gridiron, which could be raised or lowered at 
pleasure, with a vessel upon it. The sectional area of each ram 
ing 100 circular inches, a pressure of two tons per circular inch 
gave 200 tons as the lifting —— of each press, or 6,400-tons for 
the whole lift; but to find the available lifting power, it was 
necessary to deduct 620 tons, being the weight of the rams, cross- 
heads, chains, and girders, leaving 5,780 tons for the pontoon and 
vessel. The water was forced into the presses immediately beneath 
the collars at the top, this being an accessible position. The 
grouping of the presses was an important consideration, Stability 
was secured by arranging them in three groupe 5 one group of 
sixteen presses, occupying the upper part of the lift, the remaining 
eight presses on one side forming a second group, and the opposite 
eight constituting the third group. The presses in each group 
were all connected, so that perfect uniformity of pressure was 
secured in each group as regarded its individual presses; while 
the three groups were arranged so that their centres of action 
formed a tripod —— upon which the pontoon was seated. As 
any one point of the tri might be raised or lowered, without 
regard to the other two, by the most simple manipulation, the 
mtoon could be either maintained perfectly level, or any 
inclination could be given to it that was desired. Any pair of 
presses might be instantly cut off in the valve room, by means of 
a plug, even during the operation of lifting, without interrupting 
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the process. It was stated that the raising of a vessel occupied 
about twenty-five minutes ; and that during the severest cold, a 
few occasional strokes of the engines were sufficient to keep all in 
motion, and prevent congelation. 

This lift was all that was required for raising or docking a 
vessel, and it was believed that it would be found more economical 
and convenient than any ordinary dock ; but it would accommodate 
only a single vessel, whereas, by the use of pontoons, an indefinite 
number of vessels might be placed afloat, whilst the most costly 
part of tie system remained constantly available. The following 
was the arrangement adopted : An open pontoon, Re me to 
the size of the vessel to be docked, was selected. Keel blocks and 
sliding bilge blocks adapted to the vessel formed part of the 
pontoon, which was placed on the cross girders, and sunk with 
them to the bottom of the dock. The vessel was then brought 
between the columns, and mooreil securely over the centre of the 
pontoon. By lifting the girders the keel blocks were first brought 
to bear under the keel of the vessel. The side blocks were then 
hauled in, by chains laid for the purpose on each side of the dock, 
and the girders and the pontoon, with the vessel upon it, were then 
all raised by the presses clear of the water. The pontoon was 
provided with valves in the bottom, and thus emptied itself of 
water. The valves were closed, and the girders again lowered to 
the bottom, but the pontoon, with the vessel upon it, remained 
afloat. Thus, in about thirty minutes, a vessel drawing 18ft. of 
water was left afloat in a shallow pontoon drawing only 4ft. or 6ft., 
and might be taken into the shallow dock prepared for its 
reception. The details and dimensions of the seven pontoons at 
present in use were given. The cost of the lift complete and 
jixed, including columns, presses, girders, and pipes, had been 
£20,300; of the 50-horse power condensing engine and pumps, 
&c., £3,600; and the connecting pipes &c., £1,628. At the end 
of last year one thousand and fifty-five vessels had been lifted, 
of an aggregate tonnage of 712,380 tons, without a single casualty. 

The advantages of the pontoon were then discussed, and certain 
proposed modifications of the system, showing the practicability 
of enlarging it to meet the requirements of vessels of any size, 
were described. 

In conclusion, the author considered the principal features of the 





system were its economy of first cost, by the short time required 
for its construction and erection, and in subsequent maintenance; 
by the simple and durable character of all its parts; its adaptability 
to almost any situation, especially in harbours or tideless seas, by 
which an area of shallow water could be rendered available as a 
dock for the largest vessels; its capability of almost indefinite 
extension, by the use of additional pontoons, or, as regarded the 
lift, by the addition of extra columns ; its rapidity of manipulation 
with a small staff, by which even vessels in cargo could be docked, 
with freedom from all strain; and the convenient accessibility it 
afforded to all parts of a vessel, and especially in painting iron 
ships free exposure to light and air. These characteristics 
were the result of direct experience; others might be indicated. 
Thus, it was evident the system afforded ag | means, by the 
construction of a shallow canal, of transporting the largest vessels 
in cargo, either across an isthmus or over shallow rivers, and of 
removing vessels of war inland, either for their protection or for 
their employment as a means of internal defence; or for the 
laying up under shelter, or building, or navigating vessels in 
any shallow-water space, rendering unnecessary the large area of 
floating dock accommodation now requried, by which a considerable 
portion of the enormous expenditure which characterised such 
works might be economised. 


Tue INSTITUTION OF CiviL ENGINEERS.—At the last meeting of 
the members of this society, on the 6th inst.,—Mr. John Fowler, 
| president, in the chair,—twenty-five candidates were balloted for 

and declared to be duly elected, including four members, viz. : Mr. 
Hugh Carlisle, resident district engineer on the Dunaburg-Vitepsk 

Railway; Mr. Edward Read Nelson Druce, resident engineer of the 
| Harbour of Refuge Works, Dover; Mr. Richard Hassard, West- 
| minster; and Mr. Robert Morgan, Local Government Act Office ; 
; and twenty-one associates, viz.: Mr. Henry Anderson, Messrs. 

Penn’s factory, Greenwich; Mr. Charles Ormsby Burge, West- 
minster; Mr. Edward Charles Cracknell, Superintendent of Tele- 
phs in New South Wales; Mr. William Dempsey, Westminster ; 

fr. Hamilton Edward Harwood, Westminster; Mr. David Marr 
Henderson, Messrs. Chance’s Lighthouse Department, ween 4 
‘ham; Mr, Graham Hewett Hills, marine surveyor, Liverpool; 
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Mr. George Knowles, Westminster; Mr. John Lean, resident 
engineer of the Vale of Neath Railway; Mr. James Campbell 
Ledger, Westminster; Mr. George Leeman, M.P., deputy-chairman 
of the North-Eastern Railway Company; Mr. Samuel Henry 
Louttit, secretary of Hamilton’s Windsor Ironworks Company; 
Mr. Emile Martin, Adelphi; Mr. Edward Adolphus Fenwick 
Mayer, late engineer and secretary to the Municipal Commissioners 
of ‘jeeling; Mr. Henry Oakley, secretary to the Great Northern 
Railway Company; Mr. John Robinson, Bombay; Mr. Thomas 
Harrison Seacome, Kensington; Mr. George Thornton, acting 
| provincial engineer and inspector of roads for the province of 
| Canterbury, N.Z.; Mr. George Careless Trewby, superintendent 
| of the Westminster station of the Chartered Gas Campany; Mr. 
| William Vawdrey, resident engineer of the South Staffordshire 
Waterworks; and Mr. Henry William Wickes, Bromley. 
| THE ‘‘ ScIENTIFIC AMERICAN ” ON LocoMOTIVES.--Our New York 
| contemporary, the Scientific American, has been blundering again 
—nothing very new, our readers will say. Some time since we 
illustrated, as a matter of curiosity, a remarkable design for a 
locomotive proposed by M. Thouvenot, a French engineer. We 
were favoured with M. Thouvenot’s views, and these formed the 
subject of a leading article. The Scientific American now gravely 
announces that this very engine is being actually built in England ! 
and calls us to task for stating that the design in question “ repre- 
sented the most advanced practice of the day, a practice to which 
| we are rapidly drifting.” Yet these statements are substantially 
true, whatever the Scientific American may think to the contrary. 
We are drifting towards the use of excessively heavy engines sup- 
rted on double bogies ; and M. Thouvenot’s design is advanced 
use it departs widely from present English practice. The 
design, in fact, embodies many points of acknowledged merit ; to 
these we referred, not to its defects. It is to the last degree im- 
robable that precisely such an engine as this in question will ever 
constructed in England, and our contemporary may rest assured 
that he shall be supplied by us with the earliest possible intimation. 
THE GorTON FouNDRY.—-Within the last three or four years 
these first-class works have been nearly doubled in extent, and 
very extensive alterations and enlargements are even now being 
carried out, 4 














Maxcu 9, 1866. 


THE ENGINEER. 


181 


—_—-— 





TO CORRESPONDENTS. 


Norice.—A Spscta Eprrion of THe Encrnzer is published for 
Foreten Crrcunation. This edition, printed upon 
manufactured for the purpose, will pass through the frags 
post offices at the charge of a single postage. 

*," Letters intended for publication must be accompanied by the 

names and addresses of the writers, not necessarily for insertion, 

but as an evidence of good faith. 

*," We cannot undertake to return drawings or manuscripts, and 

must, therefore, request our correspondents to keep copies. 


T. A.— We regret that we cannot find room your letter this week.~ 
J E.—Letters lie at our office for this panel we -ang and for A.C. 
by actual expe- 


HARMONIOUS BLACKSMITH,—The point can only be decided 
riment, 

T. K.—Procure Binn’s treatise on geometrical drawing from Messrs. Spon, of 

ury. 

F. AND B, (Parkersburg, U.S.)—You call our attention to the boiler, but omit to 
send us any particulars of its construction. 

A. C.—As far as we can see, the invention is sufficiently novel to constitute a good 
subject for a patent. You will not jind it very easy to make the valve tight. 
T. G.—l. With a good draught the boiler should make steam enough tf you 
lengthen the grate by 3in. 2. Yes. The rule is of very little value, however. 

3. A 3-l6th plate is quite sufficient. 

CONSTANT READER.— We regret that we are unable to point out any work which 
will supply the information you require. We purpose giving one or more 
papers on the subject in a little time, 

Il. L.—Your scheme for protecting safes would work very well no doubt, and is a 
good subject for a patent; but the great cost of the apparatus would, in our 
opinion, effectually prevent its adoption. 

T. W. (Brixworth).— The arrangement is as old as the double-acting steam engine. 
The engines of the Adriatic steamship were fitted much as you propose, In 
practice these valves cannot be kept tight because of unequal expansion. 

TERRUM.—Percy’s treatise on iron will possibly suit you better than any other 
we can recommend, Truran's is an excellent work on the manufacture of tron. 
Fairbairn’s works are possibly the best published on the strength of the material. 

TREGON.—You have apparently adopted a very judicious course of reading, 
which should suffice for the present. You might possibly add ** Gregory's Mathe- 
matics for Practical Men,” last edition, with advantage, and, after some time, 
“ Rankine’s Applied Mechanics.” 

P. J. L.—Jt is quite true, as you suppose, that we are all Englishmen here, but 
that is no reason why we should refuse an American credit for his invention. 
We have always understood that Englishmen can afford, and are proud to be 
just. Wherein do you contend that there .is an infringement of your patent ? 
If you will specify particularly, and we find we have overlooked the point of 
resemblance, we shall be very happy to vindicate your title to the invention, 

M. A. (Oxford).—The neutral axis of the bar is not the place for the 
steel rods. Wewould suggest that a flat strip of steel, curved to the shape of the 
bar, be let in on the lower side, the strip to be, say, 3-4ths of an inch wide, and 
1-16th of an inch thick. If the bar is intended to rotate, then let in, round its 
circumference, eight or ten longitudinal steel wires, 1-20th to 1-\6th of an inch 
in diameter. These can easily be fitted in brass caps at the ends of the 
bar, so contrived that the wires may be tightly strained. Would not a thin 

with 


cold-drawn steel tube of the proper diameter, covered , answer a 
better purpose than the ash bar? 
W. L. (Kirkstall-road).—1. There is nothing lous in the two stat 





A 
partial vacuum was made in the boiler simply because steam escaped faster than 
it came in, just as a tank may be emptied by taking out more water than flows 
in, although the flow may be constant, The vacuum in this case was destroyed 
because the engines were not working, and the condenser therefore became hot. If 
the injection had been turned on the condenser would have filled with water, because 
the air pump did not keep it free. 2. The principal duty of the pump is to 
remove water, but a certain quantity of air always finds its way to the con- 
denser, which it must also remove. 3. In the case of the locomotive there would be 
a partial vacuum behind the pistons. 4. Surface condensers have air pumps of 
smaller size than those used with the injection condenser, because there ta less 
water to remove. 

THE MIDLAND STEAM BOILER INSPECTION AND ASSURANCE COMPANY.— 
The annual report of the engineer to the company, Mr. Bindon Marten, was 
presented to the directors of the pany at Wolverhampton on Wednesday 

| .afternoon. We are reluctantly compelled to hold it over until next week by the 
pressure of other matter, 











PILE-DRIVING MACHINERY. 
(To the Editor of The Engineer.) 
Sir,—Would you kindly give me the names of the best makers of pile- 
driving machinery ; also the makers of plate iron chain pumps ? Cc. F, 


DEODORISING SEWAGE, 
(To the Editor of The Engineer.) 
$1R,—I should feel obliged if any of your readers will inform me of any town 
or village deodorising the sewage by using earth in connection with the privies. 
Any information to that effect will greatly oblige your correspondent. TANO, 
(Mr. White, Bedford-street, Covent Garden, is agent for the Rev. Mr. Moule’s 
apparatus,—ED, E.) 





FRANKLIN FROCKS. 
(To the Editor of The Engineer) 

Str,—I shall feel much obliged if you will give the name and address of a 
m iker of frames or looms for manufacturing Franklin frocks. 

In your impression of last Friday the word “frock” was put in “ brick.” 

Devonport, March 6th, 1866. kK. H. 
(Our correspondent’s first letter was so illegible that we felt disposed to spare the 

compositors by putting it in our waste basket; we congratulate him on the slight 

improvement manifested in his last letter.—Ed. E.} 


THE NORTH-LONDON ENGINES. 
(To the Editor of The Engineer.) 

Str,—In your observations upon “ The Standard Engines of the North- 
London Railway,” last week, you say Mr. Ramsbottom ** makes the small ends 
of his connecting rods without straps and cotters, fitting them with a hardened 
steel bush working on a hardened steel pin.” 

Permit me to inform you that during my management of the Crewe Works I 
successfully introduced that arrangement about six years ago, the advantages 
of which, I have no doubt, have induced Mr. R. to adopt and extend the plan. 

London, 7th March, 1866. THOS. HUNT, 

ENGINEERING DIPLOMAS. 
(To the Editor of The Engineer.) 

Srr,—In answer to one of the inquiries contained in a letter signed “ A. M.,” 
which appeared in THE ENGINEER of the 2nd instant, I beg leave to state that 
students of engineering science in the University of Glasgow are not required 
lv possess any classical knowledge, nor to pass any preliminary examination. 
‘the matriculation referred to consists in the student's enrolling his name at the 
oflice of the Registrar, and paying a fee which entitles him to have access to the 
University library. The whole of the regulations, as to the study of engineer- 

ng science, are contained in the University Calendar.* 

Glasgow University, 3rd March, 1866. W. J. MACQUORN RANKINE. 

* See also THE ENGINEER, of the 8th December, 1865, page 368. 


CLEANING GLASS TUBES. 
(To the Editor of The Engineer.) 

Str,—In your number of February 23rd I read an article entitled “The 
Tritish Association Observatory at Kew,” in which the difficulties of getting a 
cle in interior surface of glass tubing for barometers are mentioned. I offer you 
tor publication, happy if it may render service, a very certain means to, obtain 
the cleaning of the interior of any shape of glass. 

I have been under the necessity to devote a considerable deal of time and 
attention to glass cleaning, either flat, curved, or round surfaces, to secure 
perfect products in my well-known method of silvering glass with pure silver. 
I may say, then, the process I offer is as infallible as it is simple. 

A very weak solution ot hydrofluoric acid being prepared is poured into the 
glavs tube (about one-quarter of its contents), both ends of the tube being closed 
with corks jcovered with well washed india-rubber. The tube is then shaken 
for a few minutes, the liquid poured off, and afterwards rinsed several times 
with pure distilled water. The glass being dried is perfectly clean, and will 
never present any traces of dirt at the surface of the mercury. 

22, Hornsey-street, Holloway, London, N., 

March 6th, 1866, 


T. PETITJBAN. 





MEETING NEXT WEEK. 


THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, 13th March, at 8 p.m.: 
Dis:ussion on “ The Hydraulic Lift Graving Dock.” 





Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same vate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in . 

_THE ENGINEER ts registered for transmission abroad. 

Le ters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE; all other 
letters and communicaticrs to ve addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 
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THE ATLANTIC CABLE, 

On Wednesday last an entirely new phase in the history 
of the Atlantic Tel hh burst into public life, in the 
announcement that “the Atlantic Telegraph Company had 
“arranged for providing the funds necessary for resuming 
“the work, by an issue of new 12 per cent. first preference 
“shares ; but having been recently advised that such issue 
“is not authorised by their Acts of Parliament, the proposal 
“has been withdrawn, and all the subscriptions are being 
returned.” Having apparently discovered at the eleventh 
hour that the capital aehanrtbed by a few individuals has 
been advanced illegally, the general public are by a pro- 
spectus invited to take shares in the “ Anglo-American 
“Telegraph Company (Limited),” capital £600,000, in 
60,000 shares of £10 each. e said £600,000 is to be 
paid to the Telegraph Construction and Maintenance Com- 
pany to make and lay a new cable to America, and to raise 
and complete the laying of the old one. Should the expe- 
dition be successful, the Anglo-American Telegraph share- 
holders are to receive £125,000 per annum out of the 
profits of the undertaking, the original Atlantic Telegraph 
shareholders £72,000, per annum, and the remaining 
balance to be divided equally. The New York, Newfound- 
land, and London Telegraph Company will pay £25,000 
per annum to the new company, making a total of 
£150,000. At the same time, should the attempt be suc- 
cessful, the Atlantic Telegraph Company has the right to 
buy up the shares of the new company for £1,200,000, on 
giving three months’ notice of such intention. The Atlan- 
tic Telegraph Company is therefore once more before the 
world, asking for capital to carry on the noble and spirited 
enterprise; and, despite the mismanagement of last year, 
we trust their application will succeed. The warmth of 
the Americans in the undertaking was chilled by the 
biassed book printed by the company in its early days, so 
support in that direction was cut off, and the secresy and 
mystery still hanging over the last expedition has shaken 
public interest in the scheme in England. Such is the 
effect of a ae rey departing from its legitimate 
business to print books. 

With every desire that the present appeal to the public 
may prove successful, we submit that the surest and 
quickest way to attain the desired end will be to publish a 
full account of the last expedition, that shareholders may 
understand clearly how the money already subscribed has 
been expended. Dr. Russell’s book is not satisfactory. 
First, because he does not understand telegraphy or tele- 
graphic instruments. Secondly, because the great jerks 
given to the cable every three or four minutes in the opera- 
tion of picking up are undescribed, the readers being left to 
infer that the operation was continuous. Thirdly, Guten 
he describes the twisting of the chain stopper round the 
cable as if it were a proper and ordinary operation, whereas 
a sea captain would punish a sailor for twisting a chain 
stopper round a hawser, even of any value, Fourthly, 
because the great scientific triumph of the expedition, the 
instruments on a new principle for working through the 
cable, are undescribed, Dr. Russell, doubtless, not knowing 
their value. Fifthly, because some of those engaged in the 
expedition give accounts of the vital facts differing from 
those narrated in the book. And, sixthly, because the 
official report of the engineer as to what took place on board 
has been withheld from the public, and refused to the 
shareholders who asked for it at a public meeting. 

All this is so very different from the early ~ of the 
Atlantic Telegraph Company, which was so open and plain 
that if their attempts fatled, they failed with credit to the 
men at the helm of the undertaking. A question of much 
interest to the public, and to the scientific world is the 
possibility of maintaining a cable at the bottom of the 
Atlantic, should it once laid there. When the first 
cable failed, Mr. Varley, Mr. Henley, Professor Thomson, 
and other gentlemen not connected with the company, 
were allowed to test it at Valencia, to make experiments 
with earth currents, and to publish all the scientific infor- 
mation they could gain. Last year 1,000 miles of good 
strong cable were laid at the bottom of the sea, and if the 
insulation is as good now as ever, after ing a winter 
beneath the Atlantic, the question of safety when laid is 
practically solved. Yet no man of eminence has this year 
examined it and certified to its good condition, and in the 
published ap oy of the Anglo-American Telegraph 
Company the onus of proof of its present efficiency is 
thrown upon the clerks, thus:—“The whole length of 
“ 1,212 nautical miles of cable laid from the Great Eastern 
“in July last continues perfect, according to the daily 
“ reports of the electricians.” Should the directors once 
more return to their ancient policy, make public all the 
facts of the last expedition, and work openly in future, 
from that moment their endeavours will rise in the esti- 
mation of the public, and stand a better chance of general 
support. If, on the other hand, the expeditions are to be 
of a private character, it will necessarily follow that few 
will care about subscribing to them. 

It is not stated whether, in consequence of the formation 
of the new company, the directors will be able to start the 
Great Eastern in the middle of June, as previously an- 
nounced, Any delay would have to be deplored, as the 
action of sea water upon the iron sheathing of cables eats 
away the wires in a very short time, and renders them too 
weak to be raised without breaking. All previous attempts 
to preserve sheathing wires have been total, or nearly 
total, failures ; but with the special care taken with the 
Atlantic cable, it is to be hoped that a year under water 
will not have done much harm. The demand, however, 
for fresh capital is imperious, as every month's delay in- 
creases the risk of failure to raise the length of cable 
already laid, in any but short pieces, the thick shore 
end excepted. The success of the appeal, as regards 
the general public, will depend largely upon the direc- 
tors resuming their original open course of action; for the 
demand of the shareholders at the last meeting was 














most reasonable, that they should be allowed to see the re- 
rt of their own engineer. He was sent out to overlook 
ut not to interfere with the proceedings of the contractor’s 
men, and nothing can be more in accordance with custom 
and common sense than that the engineer’s report should 
be emg owe with that of the directors, and that the share- 
holders should be informed whether or not he has certified 
that a proper and reasonable amount of care was taken to 
lay the cable successfully. From the moment this open 
course is taken by the directors the fortunes of the com- 
y will stand a chance of rising once more, and the pro- 
jectors of occupying that position which the nobility of 
the enterprise entitles them to take, did they work more 
upon a public and national basis. 


STEAM ON THE HIGHWAY. 


Wuat does it cost to move a ton of goods one mile on a 
common road with a traction engine? A — very 
easily asked, but far from easy to answer. Yet steam has 
been so long employed in hauling heavy goods on English 
and colonial roads, and the solution of the problem so 
vitally affects the competition between steam power and 
horses, that it might be supposed that the matter was 
so fully investigated by this time that we should be 
able to determine with the utmost accuracy the relative 
cost of the two modes of conveyance,: That such is not 
the case depends on various considerations, which it is not 
necessary we should dwell on just now. We shall do better 
service to-our readers by endeavouring to present them 
with a practical solution of the problem, than by laying 
before them an elaborate disquisition on the peculiar 
idiosyncracy which apparently prompts men the moment 
they obtain a traction engine to abandon for ever any 
attempt to discover what its use really costs. 

In Kent the employment of steam power on ordinary 
roads is now very common. Messrs, Aveling and Porter 
have done much to render the traction engine a 
useful machine rather than the hobby of an inventor 
or the toy of an amateur. The moment it was 
fairly demonstrated by these gentlemen that the trac- 
tion engine could be worked for days and weeks to- 
gether without a break-down, a great step—the first great 
step—was gained; but it remained to be proved that the 
use of the machine was not only practicable but economical. 
We shall not, ory * greatly err if we state that, up to a 
very recent period, the members of the firm which we have 
named remained in comparative ignorance of the real cost 
of moving a ton of s by one of their own engines ; but 
the traction engine has become so ee in Kent, and its 
use so habitual, that it has been felt for some time that 
it was exceedingly: desirable to carry out experiments 
sufficiently elaborate to set a point often disputed at rest, 
at least for the present. With this object Mr. Aveling 
determined to transport, on the first opportunity that 
offered, an average load over the ordinary country roads, 
for such a distance as would suffice to render the experi- 
ment tolerably complete. On Monday last such an oppor- 
tunity occurred, and as we personally attended the trial 
we can vouch for the accuracy of the following statement, 
which has indeed been principally compiled from our own 
notes. 

An ordinary traction engine, built by Messrs. Aveling 
and Porter on a pattern now so well known thiat it 
requires no special description at our hands, formed the 
subject for the experiment. The engine has a single 
cylinder llin. diameter, the stroke of the piston being 
l4in. The area of grate surface is 9°1 square feet nearly ; 
the total heating surface 298 square feet, of which 248ft. 
are distributed among seventy-seven tubes, 2{in. diameter, 
and 5ft. Gin. long, arranged within a flush boiler, of which 
the shell is 3ft. 3in. in diameter. This boiler is made of 
very heavy plates efficiently stayed; the safety-valves, of 
which there are two, were screwed to exactly 100 Ib. per 
inch, the usual working pressure being 120 !b., however. 
The driving wheels are 6ft. 6in. in diameter, put in motion 
by a steel pitch chain, 4in. wide, from a counter shaft, also 
of steel, which admits of being driven from the crank shaft 
at two speeds ; the weight of the engine full is as aney 
as may be 14 tons. The work performed consisted in haul- 
ing from Rochester to Harbourne House, near Tenterden, 
three wagons, containing 5 tons of lime, 2 tons of oil cake in 
barrels, 3 tons of broken rag stones, and 5 tons of coal ; the 
gross weight of the train, as determined at a public 
weighing machine, amounting as nearly as possible to 
21 tons. It was at first proposed to take a fourth wagon, 
with 5 tons of deals, but it was found that this extra load 
would require the use of the slow speed gear so fre- 
quently, that the journey—twenty-six miles—could not be 
accomplished before nightfall. This much premised, we 
fancy we cannot do better than place the details of the trip 
before our readers in the exact words of. the notes taken, 
which runs as follows :— 

Left Rochester on Monday, March 5th, 1866, at 5.55 
a.m. ~— at 6.15 opposite Watt's Charity, to adjust slide 
valve, and lost ten minutes. 

On arrival at Watson’s farm, left behind timber car- 
riage with five tons of deals in order to change to quick 
speed; lost ten minutes. Arrived at the second milestone 
at 7.10; third milestone at 7.30. Stopped for water at 
Bridgewood Gate, took in ninety-two pails; time lost, 
twenty-five minutes. Sixth milestone passed at 8.53; 
stopped at Sandling for water and lost twenty-two 
minutes, taking in same, and oiling wagon wheels, Took 
in sixty-five pails. 

Arrived at Maidstone at 10 a.m. Stopped opposite Mr. 
Neve’s farm about 1la.m. Took off cylinder covertotry and 
stop a leak between cylinder cover and valve-box cover ; 
found that the steam came from the steam chest cover, which 
could not be taken off without lowering the steam, the 
spring balance of front safety valve being attached to it. 

‘ook in seventy pails of water and lost thirty-three 
minutes. Passed the eleventh milestone at 11.58; twelfth 
at 12.20; thirteenth at 12.38. Arrived at Sutton at 12.50. 
Stopped for refreshments; lost fifty minutes. Passed fif- 
teenth milestone at 2.11; took in eighty pails of water, 
lost eleven minutes, 

Arrived at Headcorn at three p.m. ; took in 10 ewt, 
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coal and lost-twenty minutes. Passed nineteenth mile- 
stone at 3.45; twentieth at four. Took’ in sixty pails of 
water and lost nine minutes... Passed -second mile- 
stone at 5.6 Took in eighty pails of water and lost 
twelve minutes. ; 
Arrived. at. Mr; Latter’s farm, at Harboumne; at 6.30. 
Found six inches depth of water in tank, or, say eighty- 
seven gallons, and 5’ cwt. coals left on tender... Distance 
run twenty-six miles, no trouble whatever with horses. 
Thus far, we need hardly point out that in a merely 
mechanical point of view the sagutneye was ectly 
successful. The engine worked 
satisfactory manner, notwi ing the constant heating 
of one of the counter-shaft brasses, which was ibly not 
bored out truly ; a deal of power was thus wasted, 
and the constant blowing of steam from the leak in the 
valve chest lid raised at once the consumption of fuel and 
of water. In the fact that the engine performed its task 
with the utmost efficiency there is, of co nothing novel ; 
it was just what might have been predicted—neither more 
nor less. The point of real importance is the cost, and this 
we took much pains to ascertain. The load drawn was 
carefully weighed, as were the coals delivered to the engine; 
the water was carefully measured by counting the number 
of bucketfuls used. e have collected all these particu- 
lars into the following tabular form for convenience: — 
Gallons. 


The water in engine tanks at starting was ... .. 369 
Water taken in on the road, 447 pails, equal to ... 1,230 





Deduct water left in tank at journey’s end... ... 87 





Coal on engine tender at start ... we see eee vee «18 
Taken ip.om thejrond | * so ‘coo © cvs): ooo ove cee cos =O 


Less remaining at journey’s end ... 2 s+ we o- 5 


23 


Showing an evaporation of 5°87 lbs. water for each pound of coal; 
taking the gallon of water to weigh 10 lb. 
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Or say at the rate of three miles per hour. 
Turnpike Tolls. 


Bridgwood £ . , £sd 
ridgwoo 0 
Tyland ... 03 0 
Otham ... «. 060 
Franksbridge ... in a ee a ae © 
WE css. sek et “ern ee es ae OSG 
Northstreet jG? Bet ot oe oe BBG 
Dashmanden ... ete "eve ove tee Ge B.D 
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2 3°6 
Cost of Working. 

23 owt. codle atls... ... ww. w« . 13 0 

Oil and cotton waste . 0 3 6 
i 638 

Labour. 

Driver ool {pee 050 

Steersman = 03 0 

Attendant... «.. 03 0 

Lad with flag ... 02.0 
013 0 

Wear and tear on engine and wagons, valued at 
£800, for one day at 20 percent. .. .. .. 0 8 9 

Interest at 5 per cent. on £800 for one day, spread 
over 250 working days ... ... sw. ow. w« O 3 6 
211 9 
Turnpikes 23 6 
£415 3 


Cost per ton per mile of working expenses equal 1°592d., or 14d. 

Cost of turnpikes ng! ton per mile equal 1% , or 1}d, 

Cost per ton for the journey of 26 miles equal 6s. 4d. 

It will thus be seen that the cost of conveyance just ex- 
ceeded 14d. per ton permile, exclusive of turnpike tolls, which 
actually added on 1id. per mile. Or in other words, the tolls 
nearly equalled all the other expenses. It must be under- 
stood, however, that the district traversed—the Weald of 
Kent—is exceptionally badly off in this respect at present, 
and that it is anticipated that the toll system will shortly 
be abolished altogether. As it is, the engine is no worse off 
than ordinary horse wagons. We have taken pains to 
ascertain the usual price charged for the conveyance of 
goods by the road in wagons from Maidstone to Tenterden 
—no railway running to the latter town—and we find that 
it amounts to about £1 per ton, or nearly three times that 
of steam power. 

The road was in excellent order on Monday ; it has several 
hills, one especially, rising from Maidstone, for two miles 
on an average ient of about 1 in 26, increasing in places 
to 1 in 20; it was, in short, a fair specimen of ordinary 
country roads, seen under favourable conditions of weather 
and repair. The entire experiment 8 so much 
interest that we hope to see it shortly repeated by other 
makers. In this way, and in this way alone, can really 
valuable data be collected. Messrs. Aveling have set a 
good example, which may be followed by others with great 
advantage. It is fair to add that every possible facility 
was placed in our way for verifying the results of the ex- 
periment, and we have, therefore, no hesitation in pro- 
nouncing the figures we havé laid before our readers to be 
substantially accurate in every respect. 


THE CONSTRUCTION OF SPECIFICATIONS. 

A KNOWLEDGE of patent law and patent jurisdiction forms 
a portion of the multifarious acquirements of an engineer 
—of certain classes, indeed, more than others but there 
are few to whom an acquaintance with patent law is not 
more or less necessary. Many a good invention has been 
spoilt by bad law; and, as patent agents are not yet 
subj like barristers and solicitors, to an official 


examination, it behoves every patentee toat least carefully 
examine the draught of his specification. The origin of 
the great majority of patent suits is traceable to some 
defects in this document. A patentee should remember 


; his patent means neither more nor less than the right’ 
| grated’ hime: by’ i 


the Crown - bring = action at law 
any one who ma on an industrial property, 
the eater ne of which ave laid down in his tent speci- 
fication. But this specification is also a double-edged 
weapon, which may be turned against the holder. The in- 
sufficiency, the confusion, or complication of the description 
is often sufficient—quite apart any considerations of 
novelty—to render it bad. The English law, in accordance 
with English character, is particularly severe in dealing 
with any apparent double dealing. A slight inexactitude, 
which may be construed into an attempt to mislead; a 
claim “fraudulently ” inserting a process into the complete 
specification which had not been foreshadowed in the 
provisional ification, is quite sufficient to invalidate a 
patent. It is, for instance, not so long ago that Riepe’s 
— for puddled steel was upset in a court of ‘law 
use the puddling furnace at a certain — of bee 
temperature was only spoken of as being at a “ cherry-red ” 
heat. Few specifications would such a strict_ordeal ; 
but these exigencies of the law are thoroughly justifiable. 
The first principle of patent law is that the monopoly of a 
tent is granted in return for a complete disclosure of the 
invention ; no equivocal statements which can be turned 
against the public or other inventors can be tolerated ; and 
the insertion of one or more inventions in a single patent 
is neither more nor less than fraud on the Exchequer. But 
much greater evils are continually caused to the public by 
litigious and unprincipled patentees, who stretch an elastic 
claim to suit subsequent conditions. In no department of 
the law isa poor man more at the mercy of misdirected 
wealth than in a patent suit as at present conducted. The 
extortions continually submitted to with such a knife at 
one’s throat as a costly patent suit, or rather succession of 
suits, form the main evil results of the present law. When 
such iniquities are perpetrated under the protecting 
obscurity of a patent specification, it is perfectly natural 
that loud cries should be heard against the very existence 
of patents. 

It is evident that any reform in the law must begin at 
the beginning—must begin with the framing of the speci- 
fication, and with the construction of, or meaning to be 
given to, that specification in a court of law. Some con- 
siderations on the construction of specifications have been 
lately published by Mr. Spence, whose name is often to be 
seen in our correspondents’ columns, and who, some years 
ago, also wrote a compendious little pamphlet on the pro- 
visional specification under the British law. Briefi 
stated, his present work may be looked upon as an ampli- 
fication of the opinions he expressed on the subject before 
the late Commission on Patent Law, and an amplification 
fortified by citations from evidence given and judgments 
expressed by our principal jurists, either before the Com- 
mission itself, or on other occasions. 

It is certain that, whatever the eventual changes in 
patent law and patent jurisdiction, the principles according 
to which a specification ought to be framed will ever 
remain the same. What the invention is, and how it is to 
be carried into effect, will always be the questions to be 
answered by a legal document which merely gives the 
right to bring action at law upon certain defined grounds, 
in return for the publication of an improvement or process 
' of manufacture. No ghost need rise from the dead to 
tell us such an obvious truth, and Mr. Spence informs us 
that the object of his pamphlet is, in the first place, to 
“ erect a standard of construction for the class of written 
“ instruments in question ; and then, in the second place, 
“to try a few reported cases by reference to such 
“ standard.” 

According to Chief Justice Erle and Vice-Chancellor 
Wood, both of great experience in patent causes, a 
patentable invention may be held to consist of a new 
mechanical or chemical means for the attainment of some 
useful end. Either the end itself or the meansof attaining 
it must be new—or must be a step in advance of what is 
known. But the end itself, or the principle per se, is not 
patentable ; though the same end, intention, principle, 
or object may be carried out in a different way, only the 
| mechanical or chemical means employed is patentable—or 
can stand a legal assault in a court of law. Under present 
circumstances, it happens that the process of construing 
a specification can only be done at a cost of several thou 
sand pounds. The disproportion between the carlessness 
with which such an instrument is granted and the elaborate 
process by which it is afterwards tested in a court forms 
an illogical anomaly which ought to have long ago directed 
attention to the great evils of the system. As, in the pre- 
sent state of the law, it is only the baptism of fire of acourt of 
law which practically determines the soundness of a speci- 
fication—the really valuable and practical part of our pre- 
sent patent law is built up from the decisions of judges in 
these necessarily ruinously expensive suits. 

Mr. Spence tells us that Lord Westbury has dwelt with 
more force than a any other judge on the necessity 
for determining the exact nature and limits of the inven- 
tion, “ by construing strictly all the statements purporting 
“to disclose the same before considering whether or not 
“ such ostensible invention be sufficiently described.” In one 
word the document has to be taken as a one and indivisible 
whole. The three main inquiries are these:—What is the 
end it is proposed to attain! What are the physical means 
by which this end is to be attained? And, lastly, are the 
object of the invention, and the means for ing out that 
object, sufficiently, clearly, and honestly defined? Drawin 
an analogy between the legal mode of interpreting a will an 
that of construing a specification, the judgment of a court 
has in both cases to “ be simply declaratory of what is in the 
“instrument ”—to use the words of Sir James Wigram. 
“This rule, when applied to specifications, comprises a strict 
“ construction of provisional specifications, as indicating the 
“ ostensible considerations for the grants from the Crown; 
“and of complete specifications, as to those parts of them 
“ which purport to define the nature and limits of the inven- 
“tion as asserting the extent of the claim to exclusive right 
“in relation to the public.” But while wills and similar 
documents deal with cases of social life, the relations of 
which the mere fact of having five senses enables all to 
understand, the great hitch in our patent jurisdiction 








— consists ‘in the fact that complicated scientific 
quéstions are placed for solution before men who, however 
able, are quite unprepared to them. This is the 
self-evident cause‘of so much delay, expense, and uncer- 
tainty to the unhappy suitors whom a patent case drags 
into our courts ‘of Any adventurer can’ set up as a 
patent agent, and“his erude descriptions and incorrect 
drawings are laboriously tested by men whose education 
has indeed fitted them to deal with words but not with 
principles of manufacture. 

Mr. Spence does not question the competency of judges 
to decide patent'cases, and he cites the profound remark 
of Chief Justice Erle, that “although there may be now 
“a delay of other causes by protracted trials of patent 
“ cases, still the remedy, by eliminating for future times 
“ cases involving questions of science from the jurisdiction 
“of the superior courts, would introduce a great evil.” It 
is probable, indeed, that as questions of science enter 
more and more into daily life, this evil would increase. 
But no objection seems to be made against the appointment 
of scientific persons for aiding the judge, as was recom- 
mended by Sir John (now Lord) Romilly, the present 
Master of the Rolls, before the late Commission on Patent 

Ww. ‘ 

The views we hold about patent law reform are, firstly, 
that a proper administration of the present law would 2 
away with most of the evils and objections which are now 
so justly complained of. It is certain that the experiment 
of properly administering the present laws has not yet 
been tried. As we have pointed out before, the chief law 
officers have ample powers under the present Act for seeing 
that only honest and properly drawn out specifications 
receive the official seal. In the next place we think that 
the common sense fact that the great majority of patents are 
for improvements in engineering, has not been sufficiently 
taken into consideration—neither by the Patent Commis- 
sioners nor by Mr. Spence. Amongst the ten Patent 
Commissioners there was only one engineer; manufacturing 
chemistry was not represented at all; and six of these 
gentlemen were lawyers, at least four of whom, being 
practising cotton, bon a direct interest in keeping up 
a system which, at the expense of unhappy suitors, brings 
them in enormous incomes. We do not think that any 
lawyer has ever so neatly defined the requirements of a 
eee as Mr. E. A. Cowper, when, in his answers to 
the inquiries of the late Patent Law Commissioners, he writes 
that the specification should be thoroughly examined “to see 
“if the object of the invention is clearly pointed out, the 
“ distinction between the ofd and new parts is drawn, the 
“ principle of action is mentioned, the means of carrying 
“it out expressly specified, and the claims very positively 
“put as to everything, or every combination claimed, so 
‘that no questions hereafter shall arise in such specification 
“ as to any ‘ variegatedcombinations.’” As the real language 
of mechanics is graphic delineation, a proper system of 
drawings to be attached to any specification would be of 
the greatest value, and we do not see why the aid of 
chemical notation should not be relied upon with 
chemical patents. After all, in the enactment of strictly 
detined claims, clearly shown by drawings or models, we 
are only approaching the American law. And there are 
more flourishing patents and fewer patent suits in the 
United States than in any other country. 


CENTRIFUGAL FANS AND PUMPS, 


WE recently drew the attention of our readers to centri- 
fugal fans adapted to pumping air or other elastic gases; 
we propose now to consider them with relation to water or 
inelastic liquids) In the former case the small specific 
gravity of the fluids and the freedom with which their 
particles move render great nicety in form and proportion 
unnecessary. With water the case is different ; it cannot 
be forced through small orifices and along tortuous passages 
without the exertion of comparatively great power, and 
consequently small modifications of form produce sensible 
effects. In other respects the laws which govern the action 
of centrifugal fans appear to be identical for air and water. 
To produce a given pressure in the closed air pipe, or to 
maintain a column of water at a given height without 
discharge, requires the periphery of the fan to move at the 
velocity which a body would acquire falling freely through 
a space, in the first case equal to a column of air of uniform 
density equal to the given pressure, and in the second case 
through a height equal to the given column of water. The 
truth of this proposition has been abundantly demonstrated 
by Mr. W. Buckle in his papers on the fan blast read 
before the Institution of Mechanical Engineers in 1847, in 
which he shows the coincidence between theory and 
practice with velocities of periphery ranging from 144ft. to 
237ft. per second. Again, before the same Institution in 
1852, the late Mr. Appold showed how accurately his 
carefully conducted experiments demonstrated the same 
fact when the fans revolved in water. It is therefore very 
easy to assign the speed of fan to produce a given static 
pressure for any given fluid of known density, and the 
results are not in any way affected by the form of the 
blades or passages. When, however, a discharge has to be 
produced, or in other words motion to be communicated to 
the fluid, two resistances have to be overcome. Firstly, 
the force necessary to produce the required velocity of 
motion must be provided, and secondly, the resistance of 
friction and bends has to be encountered. The head of 
fluid representing the former is readily calculated when the 
velocity of discharge is known, that necessary to overcome 
the latter is the index of the quality of each particular form 
of pump, the lower it is the better the duty that may be looked 
for, the higher it is the more contracted will be the passages 
and the worse proportioned the fan. It is manifest that 
at least the following main conditions should be complied 
with :—The passages conducting the fluids to and from the 
fan should be as large as possible, they should be free from 
sudden changes of form and sharp turns; the fan itself, in 
which the greatest velocity is attained, should have its 
blades curved so that the passages should be of the most 
advantageous form for discharge, and they should deliver the 
water as nearly in a radial direction as possible. These 
conditions have been approached very perfectly in Mr. 
Appold’s pump, exhibited in 1851, and described in his 
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read before the Institution of Mechanical Engineers 
In the year following. The duty then attained appears to 
have reached 72 per cent. The pump erected at 
Whittlesea Mere upon a similar model, the experiments on 
which are given in the same paper, further justifies the 
conclusions drawn, <A series of experiments on a large 
seale, and carried out with minute accuracy, on one of 
Messrs. Easton, Amos, and Sons’ centrifugal drainage 
pumps at Wexford, and recorded in a paper read before 
the itution of Civil Engineers of Ireland, in 1863, and 
published in this journal, indicate the injurious effect of 
increasing, even to a small extent, the length of . inlet 
passages ; for an analysis of the work done shows the re- 
sistance of friction and bends to be more in proportion than 
in Mr. Appold’s original arrangement or in the pump at 
Whittlesea Mere. it is very much to be regretted that 
trustworthy experiments—we mean not mere results for 
the correctness of which the word of the experimenter 
must be taken, but’ data, minutely detailed, as in the 
Wexford investigation—are not more abundant. It would 
be interesting to ascertain the variation of the co-efficients of 
resistance for different makers, to note how far a departure 
from the form experimentally determined by Mr. Appold 
as the best, affected the results, or if any other form of fan, 
such as that advocated by Professor Thomson possesses 
advantages over an arrangement which commends itself to 
common sense. 

We doubt. whether any published experiments beyond 
those already quoted exist. Mr. Clark’s report on the pum 
in the Exhibition of 1862, though it confirms the results 
arrived at twelve years before by Mr. Appold, must be ac- 
cepted with great caution when, applied to the pumps proper, 
because they involve the engines in the comparison, and 
besides, it was evidently impossible to make any trust- 
worthy gauging of water in a state of violent agitation. 
The size and proportion of fans is evidently in a manner 
arbitrary; but it is not a little curious that Mr. Buckle 
assigns exactly the same relative dimensions to his blast 
fans that Mr. Appold found to be experimentally best 
suited for water, viz., the inlet half, and the delivery one- 
fourth the outer diameter; and Lloyd’s fan, confe' ly the 
most efficient blower of the class, has all the characteristics 
of the best form of pump—the curved blades and roomy 
case with free ge all round for the escape of the air. 
The greatest number of revolutions at which it may be 
economical to run fans is a problem depending more upon 
the mechanical details of the stalling. bones and bearings 
than upon the nature of the fan; probably the true form 
will require modification or distortion at lifts beyond, say, 
25ft., but on this head also experimental investigation is 
sadly wanted. 








NOTES ON PRIVATE BILLS. 

WE notice from the votes and proceedings of the House of 
Commons that the number of petitions for private bills pre- 
sented on and after February 7th, number 407; and the 
number of bills read a second time number 349. Amongst 
those which have passed the ordeal of second reading we notice 
the Edgeware, Highgate, and London Railway; the Great 
Eastern; the Great Northern, and Manchester and Sheffield 
Railways ; the Great Eastern (additional powers); the Hamp- 
stead, Highgate and Charing-cross; the Hemel Hempstead, and 
London and North-Western; the Kensington Improvement; the 
London and Worthing direct; London City Traffic Regulation; 
Manchester Central and Manchester Royal Exchanges; Man- 
chester, Sheffield, and Lincolnshire Central Station and lines; 
North British (Tay Bridge); Thames River Purification, with 
divers others of greater or less importance. With regard to the 
petitions for and against private bills, it may be said with truth 
that “the cry is still they come,” The London City Corporation 
Gas bill has, we notice, twenty-eight petitions in favour from 
the wards and gas consumers generally. The Mid-London 
Railway, which has excited so much interest and opposition, 
has thirteen petitions in its favour and eight in opposition. 
The Birkenhead and Liverpool Railway is opposed by twelve 
petitioners, many of them powerful bodies ; and the London, 
Lewes, and Brighton has, we notice, as many as thirty-nine 
petitions entered against it, one of them being curiously enough 
irom the shareholders of the South-Eastern Railway Company, 
who are principal promoters of the bill. The Lords’ Standing 
Orders Committee have during the week held their first meeting, 
and commenced proceedings by a wholesale slaughter of the 
innocents. They threw out the Metropolitan and the Liverpool 
tramways bills, the Kennington, Clapham, and Brixton, mainly 
upon technical objections. The Courts of Referees are now very 
hard at work. Much interest has been excited during the 
week in the referees’ courts by the Birmingham Water 
bill, and the Maryport Docks and Harbour bill; as also in 
the referees’ courts and committee rooms by the Sheffield 
Gas bill. On Monday in Referees’ Court A the Aldrington, 
Hove, and Brighton Gas, and the Elham Valley Railway bills, 
both unopposed, were reported, as also the Newcastle and Gates- 
lead Water bill. In Court B, on Monday, the Ilfracombe Rail- 
way, unopposed, and the Bromsgrove and Droitwich, were also 
reported, with the Stourbridge Railway, also unopposed. The 
Court has also taken the evidence necessary for report upon a 
Hereford Extension, and in Court A, on Tuesday, the Stafford- 
shire Water was examined so as to be reported on, and the 
Brighton, Hove and General Gas bill was postponed. Lord 
Redesdale on Tuesday very summarily disposed of the Skipton 
and Whorfdale, the Birkenhead and Liverpool Tunnel scheme 
by Mr. Fowler, C.E., with the Devon Central. The Worthing 
direct passed after very long consideration; the Mid-London was 
thrown out without a division; the City, Kingston, and Rich- 
mond has been opposed because it was supposed it would inter- 
iere with the right of the public to the use of Ham Common; 
but further consideration of this case has been postponed till 
Monday. 

The examiners have now gone through the lists, and have only 
a few postponed and adjourned cases to deal with. 

Our readers will have noticed from the morning papers that 
considerable interest has been excited in the Houses, both of 
Lords and Commons, by the railway schemes of the present 
session—Lord Carnarvon, in the House of Peers, being much 
alarmed by the encroachments made by new railway schemes, 
and “Tom Brown,” in the House of Commons, has shown great 
anxiety for the accommodation of the working classes in the 
matter of their displacement by new works, railway or other. 





LABOURERS’ DWELLINGS—PROPOSED LEGISLATION. 
Tue vitally important social problem of providing, as is ur- 
gently needed, more and better dwellings for the. labouring 
classes, is beginning to excite something like the degree of 





niin. aipention tin, Inupartance dampens, In addition to the 
bill introduced on of Government by Mr. Childers, the 
Chancellor of the Exchequer, and Mr. Brace, Mr. McCullagh 
Torrens, Member for Finsbury, has also introduced a bill to 


provide means for erecting improved dwellings for artisans and 


labourers.* ‘The provisions’ of Mr. Torrens’ bill may be briefly 
stated thus :—Whenevér the Home-Office has reason to suppose 
action necessary, or when the authorities of that office are called 
upon by any corporate body, or, in default, by twenty rate- 
payers of any district, to direct an inspection to be made of 
places where pestilence is supposed to be raging, or where over- 
crowding has become.so great as to render the dwellings unfit 
for human habitation, the Home Secretary shall call upon the 
local authorities to form ‘an estimate of the expense to be in- 
curred by the removal and rebuilding of the houses; and it 
shall be competent for the Public Works Commissioners to grant, 
on the security of the rates of the district, such sums as may 
enable the local authorities to execute the required works. _No 
limit is to be placed upon the discretion of the Home para! 
The loans are to be at 54 per cent, interest, and repayable 
within thirty years. In addition to this bill we have before us 
the Government bill of Mr. Childers, referred to above. It 
states that it is intended that this—‘The Labouring Classes’ 
Dwelling-houses Act”—shall be incorporated with “The Labour- 
ing Classes’ Lodging Houses Act, 1851.” This bill is substantially 
for the same objects, and to be carried out through the same 
instrumentality, as are indicated by Mr. Torrens. TLe Public 
Works Loan Commissioners may, it is proposed, advance loans 
for the purchase of land and buildings, and in the erecting, 
altering, and adapting of dwellings. for the labouring classes, 
with all buildings and conveniences which it may be deemed 
expedient to provide in connection with such dwellings. Such 
advances are to be at interest, at such a rate as may be agreed 
upon, but ata rate not lower than 4per cent. per annum, and 
are to be repaid within a period of not exceeding thirty years. 
Loans will only be granted on the approval of the Commissioners 
of the Treasury, who shall make the rules and regulations to be 
observed in applying for loans, rendering accounts, and regarding 
the class of houses or dwellings for the building of which such 
loans may be made, and as to the means to be provided for their 
maintenance, repair, and insurance. The provisions of the bill 
are very liberal as regards the parties eligible to apply for ad- 
vances on loan. They may be councils, 8, or commis- 
sioners, authorised ‘to into execution “The Labouring 
Classes Lodging Houses Act, 1851 ;” any local or other autho- 
rity invested with powers of town government and rating, under 
any local Act; any local authority under “The Nuisances 
Removal Act, 1855;” any corporation, company, or society, 
established, or existing under, or by virtue of, any Charter or Act 
of Parliament, or otherwise; any commissioners, trustees, 
feoffees, or body of persons constituted or acting under any Act 
of Parliament, will, deed, or other document, or otherwise, for 
public, or private, or charitable, or other purposes; any asso- 
ciated body of persons incorporated or unincorporated ; any 
private person entitled to any land or estate for life, at law. or in 
equity, whether in his own right or in right of his wife, and 
including any married woman so seised or possessed, and whether 
restrained from anticipation or not. Any such local or other 
authority, or any.such body. or proprietor, may from time to 
time borrow from the Public Works Loan Commissioners such 
money as may be required for the purpose of the Act. The bill, 
of course, provides for the security of the advances, as well as 
for the mode of their application. 

We can only hope that Government is in earnest in intro- 
ducing this bill, that the Public Works Loan Commissioners 
may have very large funds at their disposal, and that large, but 
legitimate demands may be made upon them. If our legis- 
lators exhibit but half the alacrity and zeal to arrest and 
remove a prolific source of disease and death to men, women, 
and children which they have shown in relation to the cattle 
plague, and this bill, arnended where it may need it, becomes 
statute law, we may soon expect to be gladdened by appreciable 
progress in the removal of an evil which is an anomaly in a 
civilised community, a shame and a reproach to a city so 
wealthy as London, and a kingdom so prosperous as the British 
Empire. 





LITERATURE, 


The Atlantic Telegraph. By W.H. Russert, LL.D. Illustrated 
by Robert Dudley. Dedicated, by special permission, to 
H.R.H. Albert Edward, Prince of Wales. London: 1866. 
Day and Son. 


Tus book, the advent of which has attracted so much 
prospective attention in THe Evorvrer, has at last fallen 
silently from the press, unheeded by few except those more 
or less connected with the undertaking. Dr. Russell, it is 
pleasing to state, has performed his task well in recording 
the early history of the Atlantic Telegraph scheme, so 
that his account differs most reigry. oh from the anonymous 
history first published by the Atlantic Telegraph Com- 

. The two books differ materially. In the first 
book, as already pointed out in Tue Enoineer, the 
greatest injustice was done to the Americans, who sub- 
scribed so much capital and labour towards establishing 
telegraphic communication between New York and London, 
yet nearly all information about their acts was suppressed 
the remainder condensed into a dozen or two lines, and in 
those the American company insulted by an offensive 
remark, It is not necessary to repeat once more all the 
unpleasant facts connected with the last expedition; hence- 
forth the company may be allowed to redeem the past. 
As, however, the telegraph officials have printed a second 
book about themselves, it is as well to place on record 
what portions of it are trustworthy and what are not. 
The public of the present day do not over-estimate its 
value, but the readers of the next generation may not be 
aware of the veil of Secresy thrown over the last expe- 
dition. 

The facts thrown into the background in the first book 
receive their proper amount of attention at the hands of 
Dr. Russell, who has devoted page after e to the 
narration of the exertions of those who labo for years 
in forcing on a line of telegraph from the States through 
wild uninhabited countries, through forests and + arms 
of the sea, till at last the wires reached the inhospitable 
shores of eastern Newfoundland. Then he narrates how 
Mr. Field came to London, created the Atlantic 
Telegraph Company, and took £88,000 worth of the shares 
himself. In short, nearly all the facts are reproduced that 
were published some ménths i in Tue Enornzer. 
Dr. Russell, in this case, has honourably performed an act 
of justice. 


In other respects the book deserves’ Tt is hand- 
somely and clearly printed, with taal covel waving 
excellent simile. of a section of the last cable’ in 
centre. e description of all that Dr. Russell saw is 
interesting and pleasingly wri but as a scientific his- 
tory of a scientific ition, the book” is worthless. 
There are no sectional drawings of the ap 
machinery used, and Dr, Russell, a military authority, 
knows scarcely anything about electricity or ‘lease ) 
instruments, hence in thi > wg he was completely in 
the hands of the other officials of the company. 
fact completely unfitted him for writing an account of an 
electrical expedition. As a f he stood in this 
unfortunate ition, the ftlowing is his description of 
the state of the batteries after the breaking of the cable, 
as published in his long report to the morning rs: 
“ The electrician’s room was closed, all their subtle appa- 
“ ratus stood functionless, and cell-zinc and copper threw 
“ off superfluous currents in the silent chambers.” 

How amalgamated zinc plates, in a battery with its 
circuit uncompleted, threw off superfluous currents, and 
where the term “cell-zinc” was coined, it is beyond our 
power to tell, yet the comparison of the sentence just 
bee with the opening words in Dr. Russell’s book, is 

elightful :—“I shall not detain the readers of this brief 
“narrative with any sketch of the progress of electrical 
“ science !” 

After this rich remark, Dr. Russell forgets his wise 
resolve, and forthwith detains his readers for four pages 
in sketching the progress of electrical science. ter 
stating that the sources to obtain information on 
electrical science “are text-books, Se ga and trea- 
“ tises,” he quotes, on the authority of Humboldt, the 
line erected by Salva in 1798 as the first electric tele- 
graph ever constructed. He seems not to be aware that 

sarge erected an electric telegraph in 1774 at Geneva, that 
another was erected by Lomond in 1787, a third by Betan- 
court in 1787, a fourth by Reizen in 1794, and a fifth by 
Cavallo in 1795. 

Thus, then, the able historian of the Eastern war 
was placed in a false position in consenting to accept office 
under the Telegraph Company, and, in addition, he was 
down in the saloon when the vital incidents of the voyage 
occurred, namely, when the fatal fault was first seen and 
when the cable broke. We repeat that a point of vital 
interest to the shareholders is statistical information as to 
how many miles of bad cable were payed overboard after 
the fault was seen, Off Valencia the picking-up machinery 
was proved to be worthless, and to endanger the cable by 
giving it a sharp jerk every three or four minutes. There- 
fore, how came the last "Toult to travel about six miles 
from the ship when the cable was sufficiently strong to hold 
together in water six times the depth of that part of 
the Atlantic? On this point Dr. Russell simply says: “ As 
“the ship drifted the cable was let run out, and the brakes 
“ were regulated to reduce the strain below 30 cwt.” He 
says nothing about the length of cable thus payed out to be 
regained with so much risk and difficulty; neither does he 
say what the engines of the ship were doing all the time. 
Much remains to be told about this oy of the operations. 

When the fault was first seen Dr. Russell says the 
engines of the ship were stopped, and he fixes the time 
of the first appearance of the fault within a second or two 
of eight a.m., Greenwich time, by the ship’s chronometer, 
Wednesday, August 2nd, 1865. By the electricians’ orders, 
forty minutes after every hour all instruments were taken 
off the cable end at Valencia, and the conducting wire 
connected direct to the earth for ten minutes, so at 7.50 a.m. 
that morning by the chronometers, the Great Eastern 
spoke to Valencia, and began sending Mr. Glass the fol- 
lowing message, which was published in all the London 


papers :— 


E 


“On board the Great Eastern, 
** Wednesday Morning. 

“1,200 miles payed out at 7.50 a.m. 

** 1,050 miles run by the Great Eastern at 6,50 a.m, 

“ All going on well.” 

Now with the utmost speed at which the cable could be 
worked this message could not be sent through it in less 
than six minutes, and, if sent so quickly, the line was 
right to 7.56 a.m., but within five minutes afterwards the 
officials at Valencia must have seen the break-down in the 
cable. Mr. Glass, however, sent the message on to London. 
Did he instantly follow it by another saying what had 
happened? Not at all. He waited till eight o’clock at 
night (twelve hours), according to the morning papers, and 
then sent the following message :— 

“Valentia, Aug. 2nd, eight p.m, 

‘*The signals from the Great Eastern e unintelligible at 
noon to day. No communication has been had with the ship 
since, and no information has been received. Cause unknown.” 

The news so much wanted in the City was thus to hand 
a day late. Mr. Glass, at Valencia, told us the oe 
became unreadable “at noon.” Dr. Russell, on the Great 
Eastern, says the fault occurred at eight a.m., and that 
“at 9.58 am., Greenwich time, the cable was cut and 
“slipped overboard,” after which, one of the men said, 
“ Away goes our talk with Valencia.” With such con- 
contradictory statements, what is to be believed? Again, 
the message from the Great Eastern says that 1,200 miles 
were payed out at 7.50a.m. Dr. Russell states that when 
the cable was cut 1,186 miles had been payed out. 

When sailors wind in a hawser with a great strain upon 
it, over a cylindrical drum—a most clumsy contrivance for 
the purpose—the coils of rope round the drum do not 
increase in number, but shift their position from the centre 
to the end of the cylinder, and would then slip right off 
were the winding continued. The other end of the rope 
which unwinds trom the drum is kept tight by twisti 
round a mast or other fixed object. On slacking this 
for an instant, the strain is able to act on the loosened 
coils on the drum, me instan pa’ fl peer A centre, a 

t jerk is given to the apt ad the operation 
Soy then. be repented, ‘Under such circumstances, for 
safety, another rope is fastened to a fixed object and tied 
‘im a peculiar knot te the .incomi “near the 





bulwarks of thie vessel, so. that the j re; 
hawser near the drum, this “stopper” saves it from 
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overboard. Such was the picking-up plan on the Great | Company and the Construction Company did not fit out ha more.courageously employed by Continental engineers than 
Eastern, and Dr. Russell, in his book, says not one single | the expedition in the full desire that the. cable should be those of our own country, where, indeed, the natural features of 
2 . our island do not present the same necessity for sharp gradients. 


word about the periodical jerks given to the cable. “Chain 
stoppers” have been known to cut hawsers in two from 
the hard mass of iron links in a chain knot; and if a 
sailor made a chain stopper for a valuable hawser, every 
nautical reader of these lines knows he would deserve to 
be punished, and in most cases would be sent up to the 
mast-head, there to repent at his leisure. The Construction | 
Company’s officials, however, took a chain stopper, twisted 
it round that valuable piece of property, the Atlantic 
cable, and tied it in a knot. 

Nobody would learn the above facts from Mr. Russell's 
book. His descriptions of the knot are hazy. He says, “a 
shackle, chain, and rope belonging to one of the cable- 
buoys were passed over the bows, and secured in a bight 
below the hawse-pipe to the cable.” His readers are thus 
allowed to choose between the “shackle, chain, and rope,” 
and not a hint as to the stupidity and dangerous nature of 
the use of the chain stopper is given. 
fact as if it were a matter of course, and a praiseworthy 
engineering operation. Next, Mr. Russell, in his report to | 
the newspapers, said that, a jerk having been given “ just | 
as the cable reached the dynamometer, it parted, and with | 
one bound leaped, as it were, over a few feet of intervening | 
space into the sea.” In his recent book he adds—* he | 
cable parted, and flew through the stoppers.” A sailor | 
would say the harder the pull at a chain or rope stopper | 
the harder it will bite. We hold information on this great | 
incident of the voyage, from eyewitnesses, who give dif- 
ferent statements to those repeated by Dr. Russell. Mr. | 
Dudley, again, in his picture in the J/lustrated London 
News, makes the cable break two yards inside the chain 
stopper, only an inch or two of which is visible. With- 
out accepting any of the conflicting statements it may 
be well to suspend opinion till the report of the engineer 
to the Atlantic Telegraph Company, who had nothing to do 
but to report, is published. At the same time, it is im- 

ssible to believe that the chain knot was tied round the 
cable without remonstrances from the surrounding sailors. 
As for the hawse-holes in the stern of the Great Eastern, 
they are rounded masses of iron as smooth as the bottom 
part of a street lamp-post, and are faithfully represented 
in Mr. Dudley’s pictures. The remarkable fact is that 
Mr. Dudley published no picture of the arrangement of 
the cable and chain; while Mr. Russell gives a laboured 
description of all but its essential points. 

What took place at the breaking of the cable depends 
upon the evidence of the contractors’ men and the sailors, 
Dr. Russell and the chiefs of the expedition being below 
deck at the time. But he says not a word about the great 
scientific fact of the expedition—the novel description 
and principle of the instruments used. These were in- 
vented by Messrs. Varley and Thomson ; and, unlike any 
telegraph apparatus ever made, they send five or six cur- 
rents into the cable to produce one signal only at the other 
end. They will work so fast through a large amount of 
induction as to increase the message-transmitting power 
of long cables 20 per cent. and upwards, so are the most 
important commercial innovation telegraphy has seen for 
many years. In another essential respect the book is at | 
fault. Dr. Russell enters the names of all the officials | 
of the telegraph companies but his own, so that readers | 
in future years cannot learn from the book that it is one 
published by the actors in the expedition, recording their 
own deeds, and written by a salaried officer. 

There were two gentlemen on board, Professor William 
Thomson and Mr. C, F. Varley, who are known through- 
out England for their scientific attainments; whose ability, 
also, is recognised by learned institutions, such as the 
Royal Society, the Royal Institution, the University at 
Glasgow, and the Institution of Civil Engineers, The 
are well known as thoughtful philosophers, and their 
words will carry weight. On board the Great Eastern 
they had nothing to do but report facts; and although the 
leading men of the expedition, they were bound down by 
the companies not to interfere or express an opinion about 
what they saw done. They did so report; and being 
scientific men, they were able to do it efficiently. That 
report of the engineer and his colleague the directors have 
not published, thus departing from the established custom 
of all other telegraph companies and their own precedents. 
Moreover, when the shareholders asked for it at a public 
meeting’ it was refused, those present yielding the point, 
and passing the resolutions the directors required to be 
confirmed, The chairman gave shifting and evasive answers 
about the report; he said truly, “ It contains nothing 
inimical to the cable,” which nobody ever supposed it did ; 
still it was a “ private” document, and would not be pub- 
lished. If the shareholders sonnet a committee to 
examine the report, and say whether it agrees with Dr. 
Russell’s diary, or whether it would injure the company to 
publish it, still it would most likely be withheld. Infor- 
mation has reached us, which, it is to be hoped, is not 
authentic, that such is the excitement caused by the report 
that it has led to a breach between Mr. Varley and the 
company, and that the shareholders have lost his assist- , 








ance. 
There is evidence that Dr. Russell has performed his 
task better than others might have done under similar | 
difficulties, since he has upset the first book published by 
the directors, and performed an act of justice to the Ame- 
ricans ; also, everything he saw, except the jerks in picking | 
up the cable, he has recorded, softening down the bungling 
of the officials as much as possible. That the vital statis- 
tical facts of the expedition are yet unwritten is not his 
fault, from his absence of knowledge of telegraphy. The 
book is faulty more from what is unsaid than from what is 
written, Everybody knows the old story of the man who | 
stated, “My father died on a public platform at a great | 
public meeting,” which was the truth, yet conveyed no 
impression to the hearers of the fact that his sire was 
“hanged.” In an independent article in the “ Fortnightly | 
Review” Dr. Russell has said much more than in his book, | 
repeating the rumours on board that “the cable was never | 
intended to be laid.” The same tales reached us; still 
there is no reason whatever to believe that the Atlantic | 





e mentions the | = 


laid successfully. Mishaps, however, occurred; these, 
there is strong reason to believe, were made much worse 
by the clumsy acts of the officials, whose want of ability 

been glossed over in an unscientific book written by a 
military gentlemen, and published by the chief actors in 
the expedition. How far the bungling of the contractors’ 
staff influenced the final catastrophe will not be generally 
known till the Atlantic Telegraph Company prints the offi- 
cial report of its engineers. 





THE INSTITUTION OF CIVIL ENGINEERS OF 
IRELAND. 


THE PRESIDENT’S ADDRESS.* 
(Concluded from p. 167.) 

In iron shipbuilding there are no radical changes to note, but a 
steady improvement in the proportions of parts is observable. 
e necessity of iron decks, in order to complete the upper 
member of the ship, viewed as a hollow beam, is becoming 
admitted. The recent loss of the London will accelerate their in- 
troduction, inasmuch as iron decks admit of the construction of 


engine hatchway in much stronger and safer ways than 
| with wood decks and rome he coamings. That all such hatchways 


ought to be fitted with that excellent form of self-releasing iron 
shutters, known as “the butterfly coaming shutter,” and that 
ventilation to supply the furnace draught in the boiler room, when 
these are closed by stress of weather, ought to be provided by a 
concentric cylindrical casing surrounding the funnel, with air 
8 between, the loss of this ship proves. A lamentable form of 
demeutiiation however, and one that was not needed by any of our 
best iron shipbuilders, whose designs are too often compelled to 
yield to the merely financial wishes of owners. It may be hoped 


| that after this catastrophe Lloyd’s rules may embrace those requi- 


sites as indispensable to a seaworthy steamship. 

Tron hollow masts and yards are being largely adopted, partly re- 
commended on mistaken mechanical siasigion, but mainly from 
their cheapness, and the increasing difficulty alleged in procuring 
large fir spars. Such hollow, and relatively very thin tubes, are enor- 


| mously stiff ee but, in relation to their stiffness, very 
the: 


weak. Asa result o ir extreme stiffness every variable or im- 
pulsive transverse strain, in place of being diffused, and producing 
flexure over the entire length, and so easing the material, as in a 
wood mast, is transferred almost completely and at once to the 
lowest point of the mast at the resisting fulcrum, and where the 
stress is necessarily greatest. If fracture occur it is by the nature 
of the material, and of these conditions, at this point and directly 
transverse; the iron mast thus presents scarcely any of the chances 
of temporary use, or of refitment at sea, possessed by the long 
splintering timber spar. 

The employment of twin screws for propulsion has, after slow 
and cautious trials, proved of great value, not only for the navi- 
gation of rivers and other shallow waters, and for affording the 
means of steam propulsion to the larger boats carried by ships of 
war, but in the case of these ships themselves, enabling them to 
turn almost upon their own length; a precious element in enabling 
an enemy’s fire to be partially avoided. I may be permitted to 
mention that in the two great mortar floats, designed by myself in 
1854, for our own Government, and intended to carry the 3vin. 
mortars before Sebastopol and Cronstadt, twin screws were 
—. 

e increased tonnage and the length of iron a. and their so 
far unpreventable tendency to foul at sea, and still more in har- 
bour, and most of all in the warmer latitudes, have produced the 
necessity for graving docks on many foreign stations. For struc- 
tures of this character, always costly, and in tideless seas expensive 
to work, floating docks built of iron have been produced by Messrs. 
Rennie, of London and Deptford, for the Spanish and other 
governments, and their use is extending. 





As regards direct improvements or changes in construction of | 


steam engines for land use, there is not much of importance to 
notice, The applications, however, of steam power become day by 
day more universal and varicd, as well as powerful. 

Steam ploughing, as well as steam traction on common roads, 


| may be said to have become practically established and in use, 


although the short-sighted prejudices of land owners and local 
authorities have done their best to retard these beneficent substi- 
tutions of elemental for animal power. 

It may be doubted whether such voluntary steam boiler associa- 
tions are competent to deal with existing evils; and although opposed 
to our common prejudices in favour of that very hazy notion called 


| self-government, it would seem that the time has fully come when 


the Board of Trade might, with great public advantage, have its 
legal powers of effective surveillance and control greatly extended, 
and based upon the legislation of France and Prussia in regard to 
Government interference with dangerous and insalubrious trades. 
It is absurd, that while the Board of Trade investigates the nature 
and causes of railway accidents, and elaborately points these out 
in annual reports, their causes should remain unaltered, and that 
there should exist no legal power of compelling the removal of any 
one, even the most certain, obvious, or easy of remedy. 

It has been proposed to form a distinct express passenger 
trunk line upon the broadest known gauge, to unite the great 
centres north and south of Great Britain, and to travel thereon at 
a speed which, including the effect of reduced number of stoppages, 
might nearly double our present rate of express trains. Probably, 
asa whole, this project may beeven yet premature. In one respect, 





however, the proposition of reverting (not to, but towards) the broad | 


gauge is far from premature. 
able traffic, and for high speed, during several years has beenattended 
with this amongst other effects—that the size, height, and weight 
of the rolling stock of the broad gauge of Brunel has been gradually 
more and more approximated to in the engines, carriages, and 
wagons, Xc., placed upon the narrow 4ft. 84in. gauge. 


The pressure both of a scarce manage- | 


The result | 


has been, especially in the engines, to raise the height of the centre | 


of gravity to a dangerous height above this narrow base in many 
instances. Engines of express trains may now be seen with the 


i i i i than 7ft. above the | - 4 a 
contre of gravity, when in running trim, more than 7ft. above the | another and « distant river basin, viz., from the upper reaches of 


slightest obstacle or cause of lateral oscillation may throw the | the river Severn. 


4ft. 8jin. rails. With a co-efficient of stability thus reduced, the 


engine off the rails. 
In the locomotive engine many important improvements—tend- 


| ing to reduced the cost of traction, to increase its power upon steep 


gradients, or to facilitate management and diminish repairs --have 
been made comparatively recently in Great Britain and abroad. 
Mr. Fell’s engines, grasping laterally by friction a deep middle 
rail—-which are but the carrying out of an old idea many times 
suggested, and perhaps originally traceable to the invention of my 
predecessor in this chair, Mr. Vignolles—have been found compe- 
tent to ascend with facility, certainty, and sufficient econoiny, 
gradients the most severe that are necessary to ascend the crest of 
the Alps. Adapted to this principle a railway is about being laid 
over the crest of Mont Cenis, to unite the Italian and French sides 
of the mountain, through the bowels of which the gigantic tunnel 
of Mont Cenis is simultaneously being cut. This great tunnel, 
although advancing at a rapid and satisfactory rate per day, is 
not likely to be perforated through, and the rails ready for traffic, 
for probably five to seven years at least; and in this interval it is 
expected that the supra-montane railway will have returned a 


4 : Hi > 
seapeseeaie GON, ane may Cee 7008 tp the leveling competitor | the highest importance ; not second, indeed, to the improvements 


Sharp inclines have been at all times, but increasingly of late | made by the application of machinery to the puddlin 


beneath. 





* We have been reluctantly compelled to somewhat abridge the latter portion 
of Mr. Mallet’s admirable address in consequence of the exces ive pressure on 
our space, ; 


The Giovi and Sénnering inclines called forth engines of previous] 
unexampled power, but even these have been exceeded by still 
heavier and more powerful engines. 

The latest of these is the engine designed by M. Thouvenot (for 
certain Swiss railways), which may be viewed as two locomotives 
applied end to end at the fire-boxes, which are thrown into one 
greatly enlarged, and fed at the sides. These engines will weigh 
eighty tons, and in size and weight far exceed those of M. Petit on 
the Great Northern of France. Into the details of this engine we 
cannot go. It proposes several, some of which are. real, in addi- 
tion to evaporative power, and great and uniform adhesion, 
but its effects on any ordinary rail will be damaging, especially on 
curves, 

Coal-burning in 1 ives has b universal; and, although 
the coal supplied in France is aay inferior in quality to our 
own, the perfection of the combustion, and freedom poe smoke or 
smell, are in advance of our general practice. A still further 
advance has been very recently made on one or two of the French 
lines, in the adaptation of the fire-box arrangements, specially for 
consuming very small coal (so small as to be almost coal dust) 
without material waste. The results obtained are satisfactory, and 
of high importance in many parts of Europe, especially in such 
regions as Bohemia and Hungary, where the coal is tertiary (lig- 
nite, in fact, though, presenting when first dug out the aspect of 
good Newcastle coal), and yet slacks to pieces and falls into dust in 
a few days. Such coal dust is compressed in hot cast iron moulds, 
and re-consolidated into bricks, which are used as fuel in the steam 
vessels aanteptins the Theiss and Danube, &c. 

Steel fire-boxes have been in several instances substituted for 
those of copper on the French railways, upon which, as well as 
upon our Indian railways, and upon some of our British lines, the 
Giffard injector has almost superseded the feed pump. The 
theory of this remarkable instrument has within the last year or 
two received striking advances at the hands of French and 
German engineers, 

The Mont Cenis tunnel, to which I have already alluded, 
presents the first example, upon a great scale, of the successful 
application of power to the perforation of rock. The origination 
of the machinery directly employed is unquestionably due to an 
English engineer, the late Mr. Bartlett; while the special ma- 
chinery, by which the natural torrents descending from the flanks 
of Mont Cenis are made available to compress air as the motive 
power and means of ventilation, are due to MM. Sommieller, 
Grandi, and Grattone, the engineers now charged with this magni- 
ficent work. 

The success of these machines for jumping holes in rock, now 
some years proved, has since led to many others for like purposes, 
andto the admirable coal-cutting machinery driven by compressed 
air now at work both in the north of England and in South Wales. 

In noticing the methods of tunnel-cutting by machinery I may 
not omit to notice the remarkable work of Herr Rziha, and his 
admirable substitutions of wrought iron framing, Xc., for the 
mass of timbering usually employed in tunnelling operations. 
Nor, as being works highly analogous, and cnn full of 
difficulties requiring to be overcome, can I pass the beauty of the 
methods, and the success with which vertical shaft-sinking, 
whether for colliery or other purposes, has been achieved in 
Northern Prussia and in Belgium. Amongst those, the successful 
methods of M. Guibal for sinking through running quicksand 
without air pressure, or pumping out the water, are worthy of all 
attention. : 

Tunnelling in water-bearing strata, as beneath the beds of rivers 
or estuaries, which received from the disasters of the Thames 
Tunnel a shock that prevented any like undertaking for many 
years, has once more resumed the position from which it ought 
never to have been displaced by the wholly exceptional conditions 
in which the elder Brunel placed himself. The Thames Tunnel 
was, in fact, bored not so much beneath as through the Thames, 
for it was in some places but 4ft. below the bed, the latter being of 


+ 





| mud almost as liquid as cream. Why this disastrously high level 


was chosen we need not now go into. If, however, the level of a 
tunnel be so fixed beneath a large river as to leave an abundant 
thickness of covering material above it, the work in reality presents 
no conditions different, or more difficult to be coped with . well- 
known means than those constantly met with in every land 
tunnel through a hill of water-bearing beds, the water supply of 
which may be practicably inexhaustible; as, for instance, was the 
case at the Kilsby tunnel on the London and Birmingham 
Railway. 

And in accordance with this view I may mention that a leader, 
whose practical ability is greatly valued in our profession, my 
friend Mr. Hawkshaw, has recorded his readiness to undertake a 
new tunnel under the Thames, and has expressed to myself 
personally his unhesitating willingness to undertake one beneath 
the Straits of Dover; and I should not be surprised if in the 
progress of events he may yet live to be called upon to do so. 

Another and wholly different method of tunnelling beneath 
rivers or arms of the sea has also been matured since Brunel’s 
early day, in which the work is done in segments from above and 
partly by cofferdamming or the sinking of iron caissons. This 
admits of placing the level of the roof of the tunnel actually no 
lower than the bed of the river. 

This method has been proposed for crossing beneath the Mersey 


| above Liverpool, and it is at this moment in active operation in 


London for passing the new tunnel that is to carry the Pneumatic 
Dispatch Railway from the Waterloo station south of the Thames 
to the north side at Whitehall, under the direction of Mr. Rammell. 

In project only as yet, but likely to become an accomplished 
work, we have the gigantic railway viaduct intended to cross the 
Frith of Forth, and that proposed by Mr. Fowler across the Severn 
below Gloucester. 

Steam ferries, to carry railway trains unbroken across the 
English Channel, and so to unite the English and Continental 
systems, have found projectors sanguine enough to propose them, 
and, no doubt, they are probabilities of the future. 

To the same distant, though probably less distant horizon in 
time, belongs Mr. Bateman’s bold project for the supply of London 
with 200 million gallons of water per day, to be abstracted from 


Second to none of these in ultimate importance to mankind, and 
in the immediate interest which it justly excites, is the Atlantic 
te'egraph, now gathering its strengh afresh, after a second defeat 
for what we hope may prove a final conquest over natural diffi- 
culties. 

Human power over both cold and heat in their applications to 
the arts of industry, has received lately not unimportant acces- 
sions. 

The ice-producing or freezing processes of M. Carré by ammonia, 
of Harrison and Siebe by ether, and of Kirk by expanded air, have 
already found important applications in chemical and other manu- 
factures, and perhaps ere long may be employed as refrigerators 
for the brewer ; while the methods of heating by gas burnt with 
only its exact equivalent of air, first brought prominently and prac- 
tically into use in the arts, by the classical researches and labours 
of Ebelman, have received fresh interest from those of Deville, 
who has shown that the most refractory metals can be fuzed by 


| the heat of gas furnaces ; and based on this and on the freedom of 


| 


| 


gas flame from the impurities evolved from coal fuel, has pointed 
out applications to metallurgy, and to that of iron in particular, of 


process, 
which has recently become in France and in South Wales an ac- 
complished end. 

While thus referring to the progress of foreign technology a 
word may be given to note the improvements in relation to public 
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health, effected in pate baths and lavatories, and in the heating 
and ventilation of public buildi in France; the latter are 
largely indebted to the labours of Morin, whose able work on the 
subject appeared at Paris the year before last. Nor should we 
wholly pass the new process of sugar manufacture invented by 


Kessler, and perf by M. Demiautes, by treatment with the 

— ee of lime, which seems likely to prove of great im- 
ce. 

+ thus dwelling u 


nm the progress and improvements 
in other lands, though I fear at too great le . for the subject is 
exhaustless, I have felt that I was more likely to interest you than 
by referring to matters better known to you perhaps, as being 
constantly under your eyes in Ireland. 

Before concluding, however, a few such remarks, as time may 
yet permit, will be allowed me in special reference to progress in 
this country. 

Our past president, Mr. Mullins, has given us an admirable 
resumé of the later history of Civil Engineering in this country, 
extending over about two centuries. It embraces nearly all that 
the practising engineer need, perhaps, care for. 

I cannot but wish, however, that some one yet would give us the 
much earlier history of engineering in Ireland, which blends into 
that of its domestic, ecclesiastical, and military architecture. 

For, notwithstanding what we owe to Petrie, whose recent loss 
we still regret, to Wilkinson, and others, we remain in want of one 
to tell us with the same loving zeal and earnestness that Viollet 
le Due has given to the history of the military architecture of 
France between the eleventh and thirteenth centuries who and what 
were the men that, for example, reared the perfect jointed ashlar 
of the Tower of Clonmacnoise, thé quaint cloisters of Muckross, 
and the walls of Jerpoint ; who delicately chiseled, six centuries 
ago, the limestone mullions of Howth Abbey; by whom the 
groining of Clare-galway, and the Spanish doorways of the old 
City of the Tribes were drawn ; who designed and constructed the 
defiant walls and castles of Limerick, Tredagh, and Carrickfergus; 
whose taste decided the flowing lines of the palatial buildings at 
Kilmallock; who planned the many residential fortalices of 
Elizabeth's reign ; or, later still, who designed and fixed the details 
of Strafford’s Palace at Naas, with its Dutch brick and coloured 
tiles, and its brickwork, even now in its tenantless ruin, the delight 
of the modern mason’s eye. 

These would be noble historic memories, gentlemen, to call up; 
though even these cannot be without occasional bitternesses and 
regrets, for much even of the architectural history of this country 
is stained with violence and bloodshed, and when these must be 
referred to, it had best be with the out-spoken truth with which 
a has lately told one of its saddest stories. 

But while the historian or the archzologist has occasion to refer 
to old antagonisms, and does it truthfully, for the heartburnings 
they have left to our own day can never be repressed or removed 
by falsification or palliation of wrong on any side, let us all, as 
practical and thinking men, say of them now, “‘ the past is past;” 
nor dream of redeeming its errors by flying into new ones ; for if 
our own profession, which is one with progress itself, or if any art 
or trade is to root and prosper in this land, it can be alone upon 
the basis of genuine tranquillity, and the abandonment by every 
class of every chimera. — 


provision was made for the effective future maintenance of those 
com 


ow here is a class of works that no laissez faire policy, even 
though it were applied to the richest country in Europe, can get 
effected; which even in where t is sup- 
posed to do all things, has stood ost stock Aull, 

They were being carried out in a country here, still covered by 
millions of acres of wet and sterile bog, with a climate exag- 
geratedly declared to be so moist as to be only fit for pasturage, 
and from which the culture of wheat (the very fype amongst crops 
of social advancement) is Sees and yet these great drain- 
ages were showing distinct meteorological signs of ameliorating 
this condition of climate, at the very time they were suddenly 
oreveryent that at th t time, afte’ 

ing seems to point out at the present time, r 
due cuniiiion and f meen eae A of the Arterial i Acts, 
so as to adapt them to those changes which circumstances and the 
lapse of years have produced, those works might with the greatest 
pe acckrnb ng ublic and private, be now resumed. 

I have detained you long in thus looking back upon the 
shadowy side of the landscape. We, however, who are familiar 
with the country know that it, here and there, is not devoid 
of sunshine also. Though there are few important public or 
private works of engineering recently. begun and completed to 
which we can refer, there are yet some which have been growing, 

ear by year, in importance to which we may advert with satis- 
fection Amongst these some of our harbour works stand pronii- 
nent. The port of Dublin affords a fine example of the success 
that can attend a single well-devised work in harbour engineering; 
for although the steam-dredging operations so long carried on by 
the ballast corporation have considerably deepened the ch 1 
of the river Liffey ‘iteclf, it is chiefly by the direction given to 
the tidal scour by the Clontarf wall, s ted by Chapman, and 
carried out by Giles and the elder Halpin, that the increased 
depth of water upon the bar has been produced. 

e steam- ing operations upon the river have been con- 
ducted with improved appliances 4 the existing engineer of the 
corporation, our fellow member, Mr. B. B. Stoney, who has had 
constructed iron hopper barges for removing, by steam towage, the 

material tosuitable places of deposit, of the unprecedentedly 
large burden of 1,000 tons. 

Belfast harbour is another favourable example of harbour engi- 
neering under circumstances of considerable difficulty and com- 
nlexity; an excellent account of which has, up toa rather late 

ate, been given here by my predecessor, Mr. M. Mulli At 
the present time vessels drawing 22ft. of water can come up to 
the town at high water of ordinary beg so that the effect of 
the works executed has been practically to more than double the 
available harbour depth, and to give the town a fine chain of docks 
and basins, with a wharfage of nearly 8,000ft., and ata very small 
outlay under the circumstances. 

A third harbour, to the improvements of which we may point 
with pleasure, is that of Londonderry; at present, probably, the 
most rising town and port in Ireland. 

I have been favoured by my friend, Mr. Thomas Stevenson, of 
Edinburgh, one of the engineers e ed in these improvements, 
with the following brief account of the works, to the complete 
of which I can speak from personal knowledge, having been 








The social circumstances of Ireland are excey » and 
peculiarly unfavourable in some respects for the development of 
engineering or industrial works. No great staple manufacture has 
rooted in the soil, with the exception of that of linen in the North. 
With few large cities or towns (in the history of all countries, the 
centres from which arts and industries have spread)—almost 
without a middle class, to connect property in land and capital 
with labour—and with a labouring population almost wholly agri- 
cultural, and, perhaps, more deplorably ignorant of everyt 
that relates to industrial arts or commerce than any civilis 
people in Europe—what wonder is it, even apart from the diffi- 
culties of polemics and politics—which I do not wish to refer to 
further here—that in money-returning products Ireland stands at 
the lowest point of the commercial scale? that even the very 
crudest articles of manufacture, if not imported, are produced 
generally of the most wretched quality; so that, for example, from 
one end of Ireland to the other scarcely a good brick can be 
purchased, and that even the streets of this city are paved with 
“* setts” imported from Wales, while better material, from which 
skilled labour might have fashioned these, exists in abundance 
within forty miles of Dublin. 

The law of progress in every country is from pasturage to 
agriculture, thence to commerce, and ultimately to manufactures ; 
yet here we find a return to pasturage, the one stage above 
nomadic life advocated, and such the prevalent want of knowledge 
of the conditions of manufacturing success or failure that, when 
a fitful gleam of prosperity induces some little stir, projects as 
chimerical and baseless as a plate-glass manufacture, a beet-root 
sugar, or a peat paraffin company find subscribers and supporters, 
whose notions, when by deo vemenedion logic of events con- 
founded, serve long to damp or prevent every well placed and 
considered enterprise. 

Yet there are many sorts of manufacture, many industries or 
arts, that may be attempted in Ireland—bearing in view its 
actualities, both natural and social—with rational grounds and 
good hope of suceess. I must not detain you with particulars, but 
I may say, in general, that to give the best hope of commercial 
success, industrial enterprise here should seek to bring forth the 
crude riches that nature has placed below the surface of Ireland, 
and subject these to such primary transformation as may make 
them, in the first place, articles of export— ultimately, perhaps, 
of manufactures—and that no industry which is either rm od 
exotic and refined in character, or which demands a large supply 
of the higher order of skilled labour, is likely to prove for a long 
time to come permanently successful. 

An improved systematisation of the railway traffic of this 
country and reduction of rates, as advocated by so much concur- 
rent and independent testimony before the Parliamentary Com- 
mission on railway fares of last session, if carried out upon 
comprehensive principles, would not only permit and awaken 
many such enterprises, but is the indispensable preliminary to 
their success. Nothing, also, could better tend to develope the 
completion of the network of the Irish railway system, necessary 
to bring all parts of the island into contact with the points of 
import and export, which are so much confined to the northern, 
eastern, and part of the southern coasts. 

In the existing state of Ireland, and of the railway interests 
helonging to it, it may be said with certainty that the system 
of county guarantees is nugatory as promoting public works in 
railways, 

I have, carly in this address, alluded to the bad policy with 
which, as it appears to me, nearly all promotion, or even direction, 
of public works wes, about fifteen years since, abandoned by the 
executive in this country. In one special department this aban- 
donment seemed suicidal; and it appears to me that the time has 
fully come when the Government in this country might wisely, 
and with great advantage, retrace its steps. I allude to the stop- 
page of the arterial drainage of Ireland. I shall not go into any 
of the vexed particulars of that time, but these are the main facts. 
The Acts under which the arterial drainage was effected, wisely 
framed by the Legislature, and, on the whole, not unwisely nor 
incapably administered, though brought face to face with the 
tremendous fiscal and social convulsion of the potato famine, 
were set aside, and their operation suspended in permanence 
without any authority of palianens by an act of the executive, 
moved to it by the clamour of Irish landowners, who, some of 
them no doubt, found themselves in a position of financial 
difficulty through the pressure of the times, from which this 
course presented in so ir the readiest but the most shortsighted 
exit. 

Not only were works in progress brought to hasty or abortive 
conclusions, and matured projects abandoned, but no sufficient 








myself entrusted by the Port and Harbour Commissioners with 
the valuations of the whole of the ancient quays, frontage, and 





tonnage of the port has nearly doubl , and, by 
secretary in his letter of 2nd October, 1 “it is the general 
opinion of the commissioners that the same amount of accommoda- 
tion has nowhere been supplied at a smaller cost ; and every por- 
tion of the work maintains the same stability and effectiveness as 
when completed.” 

The Vartry Waterworks, for the supply of Dublin, though a 
needlessly am project, will, no doubt, when completed 
afford an excellent supply. Of these some account was recently 
given by Mr. Neville to the meeting of the Mechanical Engineers in 
this city, which was probably listened to by the majority of our 
own members. 

Before concluding I will briefly advert to one topic more, though 
a little out of its proper place, inasmuch as it is one that pre- 
sents the fairest opportunity of establishing in this country a new 
branch of manufacture, and a genuine source of remunerative 
return, under conditions which Ireland presents peculiarly well 
developed. 

Henri Sainte-Claire Deville, the illustrious French chemist, in 
course of certain recent researches, has discovered that some com- 
pounds of hydrate of lime and hydrate of magnesia afford a 

t of inently hydraulic properties, and setting rapidly 
under water. He has further found that the natural yp Pad 
which consist of carbonate of lime and carbonate of magnesia in 
proportions either of one atom of each, or of two or three atoms 
of the lime carbonate to one of magnesia—if calcined at a very low 
red heatand ground to powder, produce, withoutany other treatment, 
a fast-setting hydraulic cement, which becomes so hard that it may 
be employed also as an artificial stone, which, for architectural pur- 
poses, retains the fine warm tint of colour of the dolomite in its 
ratural state. Now in many parts of Ireland dolomite is abundant 
as a quarry rock. It can be obtained of a fine creamy-white 
colour, and very free from iron and manganese, which would in the 
preparation darken its colour as a t. The t of heat 
required for its calcination is very slight, and may with great 
advantage and cheapness be communicated in furnaces heated by 
gas evolved by the imperfect combustion of t, rs a 
modification of Charles Siemens’ regenerative amen. The cal- 
cined stone can be ground by water power, and the casks for pack- 
ing the cement may be a subsidiary manufacture, and even made 
from small native timber; but little skilled labour is required, the 
materials are all at hand, the product directly marketable, and at 
a ayy that ought to vr with Portland cement. The process 
which has been given to the world by Deville is hampered with no 

tent. Here seem to be the conditions for at least one new 
industry in Ireland. Let us hope that the hint may not fall 
wholly unproductive. 

Gentlemen, I have at length done. I am conscious that I have 
occupied your attention to an almost unreasonable length, but we 
have had a wide scope of subjects to engage us ; and while none 
are without points of contact to us as engineers, on some that have 
been touched upon we must, whether as connected by different 
ties to this country, or as British subjects, feel deeply interested, 
for they bear upon the welfare of all most dear to us. Gentlemen, 
I thank you once more for the honour you have done me, and for 
the patience with which you have heard me. 































THE accompany engraving almost explains itself. 
produced fac-similes of three diagrams, taken from the vertical 
** Allen” engine, at Messrs. Evan Leigh and Sons, of Manchester. 
This engine has a 20-in. cylinder, mo three-feet stroke. 
time the diagrams were taken the number of revolutions was 
exactly 100, corresponding to a mee stroke of 600ft. per minute. 
And the diagrams have been taken several times over, as will be 
seen, the variations in the lines being due to the action of the 
governor, which determines the point of cut off. We need scarcely 
add that the diagrams are «| excellent, and show that the steam 
is used to much advantage. They have been taken with a Richards’ 
indicator, display a very moderate amount of oscillation, notwith- 
standing the high speed, and much interest, constituting as 
they do an excellent means of estimating the true qualities of an 
engine of which a good deal has been heard. 








MARSEILLES owes its importance and prosperity in very large 
measure to the soap trade, which has originated ¢ improve- 
ments in chemical productions and in the mechanical indus- 
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try of oil mills. These three great trades 
almost entirely support the workin 
population and the mercantile navy o! 
this great city, and employ about the 
following quantities of raw materials :— 
Oil seeds, 120,000 tons; olive oils or 
essences, 15,000 tons; raw sulphur, 
25,000 tons; refined sulphur, 42,500 tons, ; 
nitrate, 2,900 tons ; seasalt, 16,500 tons ; 
and coal, 200,000 tons. There are in 
Marseilles sixty-two soap manufactories, 
verfectly organised and in full activity. 
Tn general, 159 kilos, of soap are esti- 
/ mated to every hectolitre of olive oil, 
or of oil seeds manufactured. 


A Lasour Test.—No arrangement would seem more equitable 
than subjecting a skilled smith, for instance, to a short trial before 
permanently engaging him, as to the amount of work he can turn 
Such a plan is, indeed, when systemati- 
cally carried out, a very ingenious means of eliminating inferior 
workmen from any given workshop, and it is only a wonder that 
it has not beer generally carried out. On reflection, however, it 
will be seen that this mode strikes at the very root of the main 
objects sought to be attained by the Trades’ Unions, who wish to 
ee the good and bad workman, after having once served the 
egitimate apprenticeship, on the same level as to wages. Accord- 
ingly, last Monday, in one of the largest locomotive works near 
Manchester, there having been a foreman appointed who had 
elsewhere made himself obnoxious to the Amalgamated Engineers’ 
Union by this course, all the smiths struck work and left the shops 
the very instant the new official came in at the door. When we 
say that this occurred at Messrs. Beyer, Peacock, and Co.’s esta- 
blishment, we need not add that the employers of these men are 
well known for a uniformly just and liberal treatment of their 
servants. 
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THE ay referred in terms bd well-merited ba- 
tion to the Ecole des Mines and Ecole Centrale des Arts et Metiers 
in agile These establishments, admirable as they are, form 
pe A ry ion of the system of professional education which has 
e in France, in a more or less efficient state, for many years, 
and which is being perfected at present by the Government, and, 
with the aid of certain societies and private individuals, with great 
assiduity. Prominent amongst the establishments of old date is 
the Conservatoire des Arts et Metiers, the buildings of which are 
now being materially enlarged. This institution contains a very 
large museum of machinery, philosophical, scientific, and educa- 
tional apparatus, agricultural implements, naval architecture, 
glass, ¢ , and earthenware, with their component materials, the 
commencement of chemical and agricultural collections, a library 
of scientific works, and a bureau containing an immense collection 
of drawings of patented and other inventions and applica- 
tions; there is a grand old hall, formerly the c = 
of the monastery of St. Martin, suppressed at the Revolu- 
tion, in which a number of machines may be seen in action. 
There is a good collection of hydraulic and hydrostatic ma- 
chinery, from the screw of Archimedes and the rude Chinese and 
other wheels, to the modern pumps and the turbine, of which 
French engineers have made such extensive use; a fine series of 
planing, drilling, and slotting machines, by Nasmyth and other 
makers; and, as a curiosity, one of the earliest, if not the earliest, 
attempt at a steam locomotive for common roads, a military car- 
riage with a circular boiler in front which could run for twenty 
minutes or so at a time and only required the fire to be made up 
again and the water to be replenished and heated to enable it to 
run another twenty minutes; it was the invention of a French 
soldier and its authenticity is beyond ti Napoleon had the’ 
matter inquired into, and the new machine was favourably reported 
upon by an artillery officer who had himself been working on the 
same idea with less success. The Conservatoire sses a staff of 
eminent lecturers in mathematics, mechanics, physics, chemistry, 
dyeing, and ot':er sziences and industries, and schools for plain and 
ornamental drawing. The whole is thrown o gratuitously to 
the public, and the schools and lectures are well attended, and often 
thronged, principally by young artisans and apprentices, for whom 
it is specially prea Ae § Twice in the week the museums and 
machinery hall are open gratuitously, and on other days there is 
a fee of a franc for admission. 

Until very lately the schools of architecture, although popular 
and celebrated, had been almost exclusively artistic, and it was 
notorious that many a young architect whocould make a beautiful 
set of drawings had scarcely a notion of the practical portion of 
his profession. In order to supply this deficiency, the Ecole 
Centrale @ Architecture has been founded on the model of the | 
Ecole Centrale des Arts et Metiers. The new school commenced | 
working in November last only, and the following programme of 
the course of study therefore supplies.at present the only means | 
of judging of the probable utility of the institution. The heads 
of instruction are:—Stereotomy, perspective and shadows, physics, 
chemistry, the inechanism of construction, the history of civi- 
lisations (material), geology, natural history, sanitary science, 
construction, theory of architecture, comparative history of 
architecture, legislation as relating to construction, estimates and 
measurements, political economy. The course is to extend over 
three years, and the employment of the pupil’s time is thus 
parcelled out :—One hour and a half per day in the lecture room, 
and five hours and a half divided between the drawing school and 
the atelier. In the last-named the pupils will perform in their 
own way the tasks imposed upon them, whether designing, pro- 
jecting, or carrying out the subjects of the lessons received in the 

ecture room. At the end of the course of study those pupils | 
who pass through an examination with credit will receive the 
diploma of architect; but if not competent to pass they may 
remain for an additional time in the school. Applicants for 
admission will be submitted to re-examination, and must possess a 
certain amount of scientific knowledge and be able to draw. The 
whole of the instruction is gratuitous, but the professors are men 
of high repute in their various departments. 

Another highly important establishment has just been set on foot 
by the Government, namely, a normal school for special education, 
to supply teachers of technical matters in the same manner as the 
central normal school of Paris provides them for the general 
branches of education. This new college is placed in the building 
of the ancient abbey of Cluny, admirably situated for the purpose, 
it being in the midst of a fine agricultural region, and at the same 
time within moderate distance of some of the most important 
manufacturing districts. The Government and the provincial 
authorities have established a number of free scholarships in this 
school, in order to obtain a supply of teachers for the colleges, but 
the other pupils will pay a moderate sum for their education. The 
special normal college will be supplied with ateliers and all the 
means of technical education and practice, and a great school will 
be attached to it, in which the pupil teachers of the college may at 
once put into practice the lessons they have learned from their own 
professors. This is the most important addition that has been 
made of late to the French system of technical instruction, and re- 
flects the greatest honour on the present Minister of Public 
[nstruction. 

Another important establishment is now being organised by the 
Société Centrale des Beaux Arts applied to industrial purposes. 
This society, to which was due the admirable exhibition of ancient 
and modern art manufactures held last year in the Palais de I’In- 
dustrie, is avowedly founded in imitation of the establishment at 
South Kensington. It has already its library, museum, and courses 
of lectures in the Place Royale, and it has undertaken the esta- 
blishment of a special training college at the instance, and with the 
aid of, the indefatigable Minister of Public Instruction and M. 
Guichard, the president of the society. This school, for the 
education of youths intended for art workmen and superintendents, 
is to be a self-supporting establishment, but classes for non-resi- 
dent pupils, children of workmen, will be established, for which 
the fees will be extremely moderate. A considerable sum has 
already been subscribed, and a plot of ground for the erection of 
the school, and also for the library and museums of the parent 
society, has been purchased in the great industrial quarter of 
St. Antoine, near the old Barriére du Trone. 

Aschool for the education of superior miners-—maitres-ouvriers 
mineurs—has been established for twenty years or more at Alais, in 
the department of the Gard; and means are now being taken to 
extend the education of this useful class of well-instructed work- 
men and overseets. 

The Government has also recently established a school for the 
training of boys intended for the trades of watch and clock- 
making, with the view to the improvement not only of the work- 
men themselves, but also of the methods and tools used in these | 
important manufactures. | 

Jpon another occasion we shall have to speak of the Association | 
Polytechnique, of Paris, which gives gratuitous instruction to | 
working men. 

It must be mentioned in connection with these means of technical 
education that the French Government esses the means of 
distributing practical rewards to educated workmen and superin- 
tendents in the shape of employment in the governmental manu- 
factories, such as the porcelain works at Sévres, the Gobelins and 
Beauvais tapestry and carpet works, the tobacco factories, and 
other — establishments, the workmen and assistants in which 
are all drawn either from the celebrated Ecole Polytechnique or 
from some of the other colleges and schools for technical educa- 
tion. 

Your readers have already beea informed briefly of the esta- | 








rietor of the hotels of Rosa and Riffell, at Zermatt, 
made the assent with one guide, and astonished the observers 
by a visit. The usual route up the mountain is inaccessible in 
winter on account of the avalanches, so M. Seiler and. his com- 
ion had to take a circuitous path, but they arrived at the 
Matterjock, the culminating point of the Col du Cervin at the 
altitude already given, in six hours and eight minutes, havi) 
haised ou the seat end eaten ooubstantiol lungh. ‘The delight 
the three scientific hermits at the arrival of visitors must have 
been of no common ‘kind. M. Seiler says that he and his guide 
were regaled with good roast mutton and excellent Italian wine, 
and there is no doubt that the best of sauces, appetite and good 
humour, were plentiful. The visitors give the following extracts 
from the ings of the thermometer in the observatory during 
this remarkable season :—On the 12th December the temperature 
was about 1 deg. Fah: ; on the 13th, 2 deg. ; on the 14th, 6 deg. 
During the rest of the month it between deg. and 
10 deg. Fah. On the 5th January, at 12 o’clock, in the sun, the 
mercury mounted to 53 deg. ; on the 13th it had fallen to 4 deg. ; 
on the 16th, at 12 o’clock, it was over 61 deg. ; at 2 o’clock it was 
only about 35 deg. ; on the 30th at 9 o'clock, it was only about 
11 deg. ; on the 30th at 12 o’clock it was about 38 deg. i 
the rest of January it varied between 10 deg. and 3deg. A 
variation of 26 deg. in two hours, as recorded on the 16th of 
January, must be enough to make delicate people feel as if they 
had been plunged in a cold -bath, to say nothing of the effect of 
repeated changes to that extent on the health of those subjected 
to them. 

Experiences of a curiously opposite character are recorded by 
M. Liais, one of the astronomers of the Paris Observatory, who 
undertook a voyage on his own account to Brazil ; this gentleman 
has recently published an elaborate work, entitled L’Z. 
et ls Nature Tropicale, beautifully illustrated, in which the skies, 
the sea, the virgin forests, the rivers, the animals, fishes, reptiles, 
and insects—in fact, the whole face of tropical nature, is delineated 
with great ability. M. Liais recommends the establishment of an 
observatory on that of the equator included in the dominions 
of the Emperor of Brazil, who is himself a scientific astronomer ; 
and the savans of France are now engaged in endeavouring to bring 


| about the creation. there of a model establishment for tropical ob- 
| servation. The same persons are also occupied on the arrange- 


ment of a systematic plan of operations for the Observatory of 
Quito, which is situated on a large plain nearly 3,000ft. above the 
level of the sea, and with, it is said, a truly Euro climate; 
lastly, the Government of Equador applied to France some 
time since for astronomers and instruments, but for some reason 
or other the application was not successful. 

The French press abounds at the present moment with popular 


' works and compilations relating to science and industrial matters. 


It is a pity that some of the authors are more intent upon the 
manner in which the information is conveyed than a tp its 
exactitude, but all are not open to this objection. Le Monde de la 
Mer, by Alfred Frédol (9 pseudonym adopted by the late eminent 
naturalist, Moquin Tandon, of the French Institute) for instance, 


| is equally remarkable for its attractive form as for its accuracy, 


and the wonders of the skies have been handled in the same happy 
manner by M. A. Guillemin, another savant. -M. Léon Denard 
has just published a little volume entitled Les Merveilles de Art 
Naval, intended to convey to young readers a notion of the 
immense amount of science and industry called into action in the 
production of our floating ramparts. Amongst the annual records 
of scientific and industrial facts the Année Scientifique et Indus- 
trielle, edited by M. Louis ee the author of the ‘‘ World 
before the Flood,” recently published in an English dress, and of 
many other popular works, deserves special notice; it contains a 
vast amount of useful information in a small compass. The tenth 
volume, which has just appeared, includes, in addition to the 
general matter, a scientific obituary for the year and a bibliogra- 
phical catalogue. M. Henri de Parville’s Causeries Scientifiques, 
too, is another work of the same class, and is the fifth of the 
annual series. The Annuaire Scientifique, edited by M. Dehérain, 
Professor of Chemistry in the new architectural school, is perhaps 
the most important of its class; it is a veswmé of the scientific 
discoveries and labours of the year, but in the form of reviews or 
studies, by various eminent writers. Thus the volume for the 
resent year, the fifth of the series, contains papers ‘‘On the 

ecent Researches into the Physical Constitution of the Sun,”: by 
M. A. Guillemin; one on ‘‘ Migratory Fishes,” by M. Duméril; a 
highly interesting treatise on the ‘‘ History of Coral and the Coral 
Fisheries,” by M. Vignes; an article, by M. Margollé, ‘‘On the 
Last Discoveries in Meteorology;” another ‘‘ On the Formation of 
Wells in the Sahara by the Application of noe ge Methods,” 
by M. Zurcher; a resumé of the various projects for piercing the 
American isthmus, by M. Menu Saint Meslin; two papers by the 
editor—one a resumé of the labours of M. Wurtz in chemical 
classification, for which the great biennial prize of 20,000 francs 
was awarded; the other on the deposits of salt recently discovered 
at Stassfurt, between Prussia and Anhalt. Such are a portion of 
the contents of this valuable annual. 

The attention given at present in France to all matters connected 
with the rights of artists, authors, and inventors’ property in their 
works, and everything connected with legislation and jurispru- 
dence touching art and industry, is remarkable, especially as such 
matters are in a sad state of indecision in our own country. The 
Annales de la Propriété Industrielle Artistique et Litteraire, con- 
ducted by M. J. Patelle, one of the advocates of the Cour Impériale 
of Paris, with the aid of three other advocates, is published 
monthly, and has now reached its eleventh year, and it contains 
excellent reports on all patent and other similar cases. The 
editor, in conjunction with M. A. Huguet, Doctor of Law, has 
recently published a handy volume containing the treaties and 
codes of all nations having relation to industrial, literary, and 
artistic property. 

In connection with this subject may be mentioned two recent 
decisions respecting accidents by machinery. In the first case an 
apprentice, fifteen years of age, employed in a printing establish- 
ment, had his hand crushed by the machinery of a steam press 
while lighting his lamp at another hanging over the press. It was 
clearly his own fault, but the court condemned his employers to 
pay sixty pounds damages. The case was brought to the 
Cour Impériale of Paris on appeal, and the judgment was con- 
firmed by the superior tribunal, the judges ruling that ‘‘ when 
women and children are employed about machinery so dangerous as 
steam presses their masters are bound to protect them against the 


| effects of their own carelessness and imprudence while executing 


the orders given to them.” In the other case a boy, fourteen 
years of age, mounted astride of a shaft in defiance of orders to 
the contrary (not special, but general orders probably), was caught 
by the machinery, and had both his legs broken. € proprietor 
of the works was condemned to pay the parents a sum of twenty 


pounds, and, in addition, an annuity of twelve pounds for life, as | 





would appear, the court declaring —‘‘ That the want of discretion | 


in a child of fourteen years of age, and the want of prudence or 
of attention consequent thereon, ought to be guarded against as 
it would be by a vigilant father of a family, and that all measures 
should be taken to supply what the child is wanting in to protect 
it against possible dangers.” 

The Minister of Public Works has just caused to be published 
aa account of the accidents caused during the first half of the past 


year, by the employment of steam engines and —o in | 


factories. The total number of accidents registe 


in the six | 
months amounts to only five, but eleven deaths were caused | 


‘one to the conduct of persons not engaged in connection with the 


machine in question. - 

In our last we spoke of the experimental trials of steam 

omnibuses, or rather trains, for the conveyance of passengers and 
merchandise on the common roads; the idea seems to have been 
partially abandoned for the present, nothing more is said about 
the apparatus which was lately exhibited in Paris, and we are 
informed that the use of the steam conveyance in ‘the neighbour- 
hood of Nantes has been discontinued from two eauses—first, the 
noise, which terrified horses so much that it was difficult to make 
them pass the engine; and, secondly, the clouds of dust created 
by the machine, when og Sey only a moderate pace, were so 
great that no passenger who once undergone the trial could be 
induced to venture or face it a second time. This was not the way 
the inventor intended to raise the dust, and so for the present he 
has withdrawn from the road. Other experiments of the kind are 
however spoken of, but if anything more than heavy slow traflic 
be attempted, their fate will probably be the same as that of their 
precursors. 
Incurious contradiction to the complaints concerning the noise of 
the locomotives we have an application from the governor of the 
French settlement in Cochin China for a steam roller for making 
new roads there, in which one of the special recommendations set 
forth is the very noise so distasteful in Paris, that the machine, 
excellent as it is, is rarely used now amid general traffic. The 
governor says that no roller propelled by cattle would be of much 
service in Cochin China, for the tigers would pounce upon and 
devour the horses or bullocks and perhaps the drivers also, and he 
believes that the noise of the engine would keep the brutes at bay. 
It would be a brave beast at any rate who would face a steam 
whistle, and the question ma worth the attention of our 
colonistsin Singaporeand other p where thesedreadful creatures 
abound. The men might easily be protected in such a machine by 
an iron hood and side plates, at the music of the engine would 
most probably be quite sufficient to charm away the striped or 
spotted marauders. 

A Brussels journal speaks of a trial made the other day on the 
Northern Railway of Bilston of a train composed of carriages 
lubricated with water, on the plan invented by MM. Aerts fréres. 
The experiment was made in the presence of several Belgian and 
Dutch engineers. The working of the system is reported to have 
been quite satisfactory at a speed of eighty kilometres, or rather 
more than forty-eight miles an hour, and the carriages in question 
are, it is said, to form part of the regular express train between 
Brussels and Ostend. 

The oo authorities of France are now making experi- 
ments with a new kind of electric cable, of which the covering is 
composed of esparto, or mat weed, which grows plentifully on the 
coasts of Algeria, and which was for some time considered as 
likely to replace rags in the making of paper. The new covering 
is the invention of Captain Roux, of the Imperial navy, who has 
had the honour of presenting a specimen of the cable to the 
Emperor. It remains to be seen whether esparto, or ‘‘ sparte,” as 
it is called in France, has any advantage, as regards strength and 
durability, over hemp. A comparatively light and inexpensive 
cable is so great'a desideratum that every step to such a result is 
an important event. 

Two other desiderata which for twenty or thirty years have 
danced before the eyes of the mechanical world—namely, a perfect 
composing machine, and a machine for reporting speeches verbatim 
— are said to have been achieved at one blow by a native of 
Modena. The report is from a Modena journal, and runs thus :— 
““T was invited to see a machine invented by Maitre M. L. 
Casolari, with the Syndic, the Marquis Campori, and other 
persons. To our great surprise we saw composed, by means 
of the apparatus, five verses of Dante, with a learned com- 
mentary, at the rate of nine seconds per line of thirty 
letters. We composed our own names by simply touching 
the keys. The inventor easily convinced us that with the aid of 
one of these machines a speech might be composed and printed 
before the speaker had left the tribune.” We fear that the writer 
of the above is not particularly well-informed on such matters, 
and that he is not aware of the many attempts that have been 
made, in his own country as well as others, towards the same end; 
the absence of any mention of distributing as well as composing 
also creates a further suspicion of the non-practical character of 
M. Casolari’s audience. The solving of the problem of literal 
mechanical reporting is looked for with far more eagerness in 
France than in England. In the latter the art of shorthand 
writing has been brought to great perfection, while in France the 
supply of stenographers is so extremely limited that a petition has 
just been presented to the Senate by the shorthand writer to the 
Corps Legislatif, suggesting the introduction of stenography into 
the University course cf education, and the Senate has referred 
the subject to the Minister of Public Instructiun. 

Another hopeful report is that of a discovery of a school- 
inaster in the neighbourhood of Lyons, who, it is said, has found 
the means of ae the fibre of wood for papermaking wihout 
any previous reduction; he plunges the tree into a bath, of which 
the composition is not revealed, and in a few hours all but the 
required fibre is removed. The harder the wood the finer the 
~— made from it. It is said that the new discovery is about to 

carried out on an extensive scale. We hope the report is not 
too brightly coloured, but we confess to a certain amount of 
incredulity. 

Paris, March 7th, 1866. 
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Grants and Dates of Provisional Protection for Six Months. 

3035. THEOPHILUS BERRENS, Boulevart de Strasbourg, Paris, “ An improved 
system of pavement to supersede the macadamised system used in the main 
streets of large c'ties and causeways subject to a great circulation of vehicles.” 
—z5th November, 1865. 

18. HENRY ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in apparatus for sowing grain or seed, and performing cer- 
tain other operations connected therewith.”—A communication from Alfred 
Jean Baptiste Bruillon and Pedro Martinez Lopez, Passy, near Paris.—3rd 
January, 1866. 

191. ADOLPHE FRANCOIS MINEUR, Treguier, France, “New or improved 
description of manure.”—20th January, 1*65. 

276. HORACE WILDE, Great Mitchell-street, City-road, London, ** New or im- 
proved means or apparatus for effecting communication between guards and 
passengers in railvay carriages.” —27th January, 1866. 

286. JAMES ROBERTSON, Glasgow, Lanarkshire, N.B, “Improvements in 
machinery for cutting, excavating, sinking, dredging, and cleaning water- 
courses, basins, channels, foundations, aud roadways, such improvements 
being also applicable to other similar purposes.” —29th January, 1866. 

288. JORGEN BALTHAZAR BALHOFF, Copenhagen, Denmark, ** Improvements 
in the manufacture of files by means of machinery for smoothing and cutting 
them.”— 30th January, 1866. 

301. CLARENCE DELAFIELD, Staten Island, Richmond, New York, U.S., 
“Imp in the fi e of saltpetre and white lead.” 

304. COLEMAN DEFRIES, Houndsditch, London, “Improved apparatus or 
means for securing the safety of persons travelling by railway trains.” 

506. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in lamps.”—A communication from Victor Delaye Le Paul 
and Jules Garrigue, Place de l'Opera, Paris. 

308. GEORGE GREAVES, Blackburn, Lancashire, “‘ Improvements in treating 
certain chemical matters and compounds for producing glazed surfaces.”— 
3ist January, 1866. 

313. GEORGE DAVID JONES, Caledonian-road, London, “ A new and improved 
construction of pocket fur male or female attire, whereby the property 
contained therein is rendered secure from theft or accidental loss.” 





thereby, and the total number of sufferers amounted to twenty- | 317. THomAS JENKS, Birmingham, “ A new or improved method of manufac- 


four, The returns indicate the nature and situation of the esta- ' 


turing those kinds of ornamental metallic chains known as * Brazilian,’ or 
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“snake, and other like patterns, and in machinery or apparatus to be em- | 470. RICHARD BURGESS PILLINER, “Improvements in | 2782. JAMES BUCKINGHAM, Westmoreland House, Walworth-common, Surrey, 
ployed therefor.” —lst February, 1866. putes and Jn pressing black lead and other materials.” “ in. chucks,”—Partly a communication from Charies 
328. JAMES CHARLES PATRICK, -street, Clerkenwell, London, | 474. J. SOAMES JAMES KOLLE SOAMES, Thames Soap Works, Green- Churchill, New York, U.S. 
“ Improvements in cutting ployed in the manufacture of boots, | ~ “ Improvements in paraffin.” a 2786. HENRY LARKIN, Torriano-cottage, Leighton-road, “ Improvements in 
shoes, envelopes, and various other articles.”—2nd February, | 473. HENRY wera: SEWeae. “lane, a rege Improvements in lamps for the combustion of magnesium,and in preparing magnesium for 
1866. optical instruments. from Leon Joubert, Boulevard burning.” 
THEOPHIL' GLB! WILLIN' Ross- Rankigne®. Beaumarchais, 2787. JAMES HUNKS and JosErH HUNKS, Birmingham, eamerovements, tt in 
gy rng " ren ne pag wee x~) es yy im precio, | 4. pater Leg gen hing collar cul —. ~ ee lamps a sad paraffin oil and other volatile liquid hydrocarbons.” — 
mean —_, ‘ebruary. machinery making col! cuffs, Ww bands, October, 
ooo “7 ph nenigs) ne we na of dress.”—A Yaya elle Henry Francis Knapp, New York, | 2792. ALEXANDER Braquenrz, Paris, ‘‘ A new kind of double-faced carpet or 


ale, ampton Wick, 
ments in barrows, carts, trucks, or other vehicles.”—7th February, 

380. SAMUEL JOHN SALKELD, Middle-row, Holborn, London, “ Improvements 
in spring bed bottoms.”—A comifumication 


EDWARD 





Dedham, Massachusetts, U.S. ‘ 
381. JOSEPH SAWYER, a, and SAMUEL MIDDLETON, St. John’s- 
Jane, Smithfield, London, “ Imp: in fire- 


383. PIERRE ALEXIS FRANCISSE BOB@UF, Rue Baffault, “paris, “ Improve- 
ments in the manufacture of artificial coal tars and their solid derivatives, 
such as phenical soaps and salts.” 

334. HENRY DEYMANN, Gilly, Belgium, “An improved rotary steam en- 
gine ” 

535. JOHN BOWMAN ATWATER, Chicago, Ilinois, U.S., “ An improved appa- 
ratus for raising or forcing water by the ald of steam "and air for supplying 
locomotive tenders, and for cther purposes.” 

487. RICHARD EDWIN HIGSON, Macclesfield, Cheshire, **Certain improve- 
ments in the ornamentation of silk and satin fabrics.” 

388. JOHN SHAW and JOHN WHITAKER, Oldham, Lancashire, “Certain 
improvements in mechanism for and cleaning cotton and other 
fibrous materials.” 

389. ROBERT BOND and WILLIAM JOSEPH ewe age t Newport, | and BEN- 
JAMIN SAMUEL FISHER, Tredegar, ‘An i d substitute 
for emery to be used for cutting, grinding, and polishing metal, marble, glass, 
precious stones, and other hard substances. 

392. JOHN GILBERT AVERY, Little Britain, London, “An improved appa- 
ratus for raising water in shower baths.”—A communication from Henry 
Wilson Lee, Wisconsin, U.S. 

393. WILLIAM ROCK, Harp-lane, London, ‘‘ Improvements in printing ma- 
chines.” 

394. HENRY EDWARD FRANCIS DE BRIOU, St. George’s Lodge, Marlborough- 
hill, St. John’s-wood, Middlesex, ‘‘ Improved compositions for preserving 
metals from oxidation, corrosion, and galvanic action, for protecting metals 
used in the construction of ships against the destructive effects of sea water, 
and preventing their fouling, for protecting wood from the attacks of 
animalcula, and preserving wood from damp, rot, and decay, for excluding 
damp from walls, and for use in submarine and other telegraphy.” 

395. SAMUEL BRUCKSHAW SIMON, Castle-street, Falcon-square, London, 
“Improvements in the manufacture of hats, and in apparatus employed 
therein.”— A communication from John Thomas Jones, New York, U.S. 

396. JOHN HENRY DALLMEYER, Bloomsbury-street, London, “‘ An improved 
photographic lens.” 

397. NATHANIEL HENRY FELT, Florence-street, Islington, London, “ Improve- 
nients in the manutacture of stiffenings for the heels of boots and shoes.”—A 
commurication from John Gillingham Felt, Salem, Massachusetts, U.S.— 
8th February, 1866. 

399. EDWARD BEVAN, Birkenhead, Cheshire, and ABEL FLEMING, Liverpool, 
* Improvements in the construction of furnaces and kilns employed in the 
manufacture of glass, and in the heating and burning of articles of glass and 
earthenware.” 

401. JOHN WALKER, Staleybridge, Cheshire, “Certain improvements in looms 
for weaving.” 

402, ROBERT WILLIAMS ARMSTRONG, Belleek, Fer 
in preparing clay, dust, and similar materials for making earthen and other 
ware, aud in machinery for moulding hollow articles in earth, clay, and other 
like materials.” 
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Middlesex, “Improve- 
1866, 


from John Jay Haley, South f 


articles 
U,S.— 14th February, \ 
‘477. "Smern ROTHERY, Weiesico Main Colliery, wees Leeds, “ Improvements 
in machinery or apparatus for cutting coal and o ther minerals, and in the 
means for driving or actuating the same.” 
479. THOMAS ADAMS and GEORGE JOHN PARSON, Duke-street, son, 
x ay and applicable to slide valves, pistons, and 


483. ARTHUR HILL HASSALL, Wimpole-street, London, “ Improvements in the 
preparation of meat for food.” 

485. GEORGE BEDSON, Manchester, “ Improvements in machinery for rolling 
wire and wire rods.” 

487, CHARLES GALL, Bridgenorth, - 
for e edteting the consumption of ead ts teeta bee anh eter ier tats 


naces,”"— 1866. 

491. WILLIAM SPINKS RILEY, Birmingham, “ Improvements in breech-loading 
fire-arms.” 

493. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘* Im- 
proved machinery or apparatus for reducing the thickness of parts of calf 
skins, or of other skins or hides.”—A communication from Adolphe Bel, 
Autun, France. 

495. JOHN PATERSON, Staining-lane, London, “ Imp 
to, sewing machines.” 

499. JAMES HEYWOOD WHITEHEAD, Royal George Mills, Saddleworth, York- 
shire, ‘‘ Improvements in the manufacture of fabrics composed of india-rubber 
and cotton, or other vegetable fibres.” 

501. JAMES HEYWOOD. WHITEHEAD, Royal George Mills, Saddleworth, York- 
shire, “ Improvements in the manufacture of endless cloths.” 

503. JAMES HEYWOOD ‘WHITEHEAD, Royal George Mills, Saddleworth, York- 
shire, “ for heating the feed water for steam 
boilers.” — 16th F . 

505. WALTER BENTLEY Woopsury, Worcester Park, Surrey, “ Improve- 
ments | in the production of ornamental surfaces for jewellery and other pur- 


gh ii 





Aate, 





in, or 





t*P 


507. SAMUEL NELSON, Manchester, o pa tenn in shuttle tongues.” 

509. HENRY LEA, Bi P in looms for weaving.” 

513. JOSHUA KIDD, Battersea Rise, Surrey, “I in car 
low pressure superheated steam, air, or coal gas for lighting and heating pur- 
poses, for generating steam or hydrocarbon vapour, and in apparatus 
employed therein.” !7th February, 1866 

515. JOSHUA WHALLEY, Blackburn, Lancashire, “ Improvements in the means 
of, and apparatus to be employed for, cutting fustians or other similar fabrics.” 

—19th Fe 1866, 

519. JOHN HENRY WALSH, Kensington, Middlesex, “ Improvements in breech- 
loading guns and rifles, and in cartridges to be used therewith.” 

523. THOMAS WILLIAMSON and EDWIN PATRICK MARREN, Staleybridge, Lan- 
cashire, “ Improvements in valves.” 

425, JAMES BARRY, Ballyclough, Cork, “ An improved dye.” 








tapestry bee pe ee ge ned age Teton tg: 
™, EDWARD MELDRUM, Bathgate, Linlithgowshire, NB. “ Improvements 
aaa, tprrenene an employed therein.” 


2822. EDWARD GEDG@ | -lane, 
London, “ An improved apparatus for increasing draught in and preventing 
or curing and ecohomising heat.”- 

Francois sl Faubourg St. Martin, 


Paris. 
, Improvements in goffering and 


plaiting machines,.”— 2nd November, 1865," 
2857. WILLIAM JIGHE HAMILTON, Belgrave-sq » Rathmines, Dublin, 
* An improved bit for boring mortices in wood or ye material.”"—6th No- 


1865. 

2892. THEOPHILUS REDWOOD, Moft Russell-square, London, 
= Improvements in the preservation of meat and the concentration of its 
juices.” 

= ALFRED VINCENT NEWTON, Saeen, London, “ Improvements 

n the of ."—A communication from Henry 

May and Henry Taylor Blake, Delbpeper’ Connecticut, U.8.— 10th November, 

1865. 


2904. ALFRED VINCENT NEWTON, Chancery-lane, London, “‘ Improved ma- 
chinery for rolling shafts and axles."—A communication from Thomas 
Cooper, Ci Ohio, U.8. 

2906. JOHN MILLAR, Bethnal Green, London, “Improvements in cartridges.” 
— 11th November, 1865. 

2911, WILLIAM TIGHE HAMILTON, Upper Rathmines, Dublin, ** An improved 

apparatus for cutting tenons.”—13th November, | 

2934, JULES THEODORE ANATOLE MALLET, Boulevart St. Martin, Paris, “ A 
new or improved process for the manufacture of oxygen.”—i4th November, 


1865. 

2959. THOMAS JOSEPH PERRY, Highfields, near - mene Staffordshire, “ Im- 
provements in hinery for the of moulds for casting metallic 
wheels.”— 17th November, \ 1865. 

3002. SAMUEL ALEXANDER BELL, Epping Villas, Stratford, Essex, “ An 
cater tana in the manufacture of friction matches and tapers.”—22nd No- 








1865. 

3009. THEOPHILUS REDWOOD, Montague-street, Russell-square, London, “* Im- 
provements in the preservation of animal sub such i 
being especially useful when these substances are inteuded for use as food.” — 
23rd November, 1865, 

3099. THOMAS BELL, Plaistow, Essex, “ Improvements in treating the oxide 
= iron — of gas purifying, in order principally to extract sulphur there- 
rom ” 

3355, EDWARD VINCENT GARDNER, Berners-street, and LOUIS ASH ISRAEL 
and oe ASH ISRAEL, jun., 1, Crescent, London, “Improvements in 








527. AUGUSTUS BRYANT CHILDS, New Oxford-street, London, “ An imp; 
automatic apparatus for roasting coffee and other substances,”—A communi- 
cation from Abner Baker, New York, U.S. 

529. WILLIAM EDWARD NEWTON, Chancery-lane, London. “ Improvements in 
breech-loading fire-arms, and in cartridges for the same.”—A communication 
from Hiram Berdan, New York, U.S —20th February, 1866. 

537. HENRY BAYLISS, Birmingh .m, * Improvements in brushes or cleaners for 

gun barrels and other tubular articles.” 





403. FREDERIC THOMAS BAKER, Fleet-street, London, “ I in 
breech-loading fire-arms.” 

406. WILLIAM CLISSOLD, Dudbridge Works, near Stroud, , Gloucestershire, “A 
improved construction of clutch for Griving machinery.” 

407. JAMES HIGGINS, Salford, L the 

of rings for the ‘ ring and traveller’ pon Eh of spinning or twisting fibrous 
materials.” 

408. JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, ‘‘ Improvements in 
spinning and drawing rollers.”- A communication from Henry Hall, Lam- 
bertville, New Jersey, and Thomas Finlay and Isaac Schiichter, Philadelphia, 
Pennsylvania, U 3. 

409. GEORGE FITZJAMES RUSSELL, Piccadilly, London, “ Improvements in 
the manufacture of wheels for vehicles, railway rolling stock, the propulsion 
of vessels, and other purposes.” 

412. CHARLES EMILE GIAJOLA, Birmingham, “Improvements in Privies and 
commudes, 

413. JOSEPH WARNER, Redditch, Worcestershire, “Improvements in fish- 
hooks.” - 9th February, 1866. 

415. ERNEST SEYD, Finch-lane, London, “ Im e 
of woullen damasks.”—A communication from Wilhelm Vogel, Chemnitz, 
Saxony. 

417. JOHN BINNS and WILLIAM BINNS, Halifax, Yorkshire, “Improved ma- 
chinery or apparatus to be employed in the manufacture of Jacquard wires 
used in looms for weaving.” 

418. JOHN RYLEY, Nottingham, “ Certain 
employed in the manufacture of * hair-cloth.’ » 

421. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * Improvements in carriages and castors for sewing machines.”— 
A communication from Nesbitt De Laney Stoops, Newark, Essex, New 
Jersey, U.S. 

422. JAMES HENRY BURTON, Harrogate, Yorkshire, **Improvements in the 
construction of breech- loading fire-arms.” 

425. BARNARD WILLIAM FAREY, Bermondsey, Surrey, “ Improvements in 
steam engines.” 

426. JOHN HUGGETT, Terminus-road, Eastbourne, Sussex, “ Improvements 
in the manufacture of horse nails, and in apparatus ~~ therein.” 

427. JOHN G OFF E CLARKE, Brackley, Northamp * Impr 
range ovens.” 

428. GEORGE HART, Regent-street, London, “Improvements in the manu- 
— of hats, caps, and other coverings for the head.”—10th February, 

866. 

430, JAMES TOMLINSON, Soho Ironworks, Rochdale, Lancashire, “ Improve- 
ments in machinery for hackling and opening hemp and other fibrous mate- 
rials. 

436. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of port stopper, applicable to turret ships and land and float- 
ing batteries..—A communication from John Ericcson, New York, U.S. 

437. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Improved ma- 
chinery for manufacturing paper collars, cuffs, wristbands, and other articles 
of similar character.”—A communication from Edwin Blood, Newburyport, 
Massachusetts, U.S. 

439. FREDERIC PELHAM WARREN, East Court, Cosham, Hants, “ Improve- 
ments in the construction of, or arrangements for, removing water from the 
interiors of sea-going and other vessels, and in closing or stopping leaks in 
such vessels.”—12th February, 1866. 

442. ALFRED STODDART, Brook-street, Kennington-road, Surrey, ** Improve- 
ments in apparatas to be employed in iDusory exhibitions.” 

443. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in’ cartridges for breech-loading fire-arms.”—A coumnnunica- 
tion from Colonel Thomas Laidley Springfield, Massachusetts, U.S. 

44°. WILLIAM YOUNG, Queen-street, Cheapside, London, “Improvements in 
aud applicable to — and in the meee of fixing the same.” 

446. JOHN PATTERSON, ti Pp in hi 
the pile of woven Suavion id 

448. JOHN TOWNSEND, Shelf, near Halifax, Yorkshire, “ Improvements in 
or applicable to machinery or apparatus for spinning and doubling fibrous 
rubstances, patt of which improvements are also applicable to other pur- 
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450. THOMAS WHITLEY, Holme-lane, Tong, Birstal, Yorkshire, “ Improve- 
ments in means or apparatus for combing wool and other fibres.” 
451. SAMUEL DRAKE, Aucklaud-strect, Vauxhall, Surrey, “ Improvements i 


combining together surfaces of wood.” 





457. WILLIAM BROWN and CHARLES NEALE MAY, Senge Wilts, = Improve- 
ments in apparatus fur operating on straw, appl ig 
or otherwise.” 


453. SAMUEL WILLIAM KELLY, Cardiff, Glamorganshire, ** Improvements in 
the manufacture of rails. bars, and girders.” 


454. JOSEPH BEVERLEY FENBY, Birmingham, “ Improvements in pumps for | 


raising and forcing liquids.” 

4545. JOSEPH VERO, Dewsbury, near Leeds, ** Imp in 
felting the bodies of hats and other coverings for the heads.” 

4+, JOHN OGDEN, Leeds, and ABRAHAM ROGERS, Morley, near Leeds, “ Im- 
proved means or apparatus for the extinguishing of fires in steam vessels, 
inills, and other buildings in which steam is used.” 

459. WILLIAM COTTER, Edith-street, Great Cambridge-street, Hackney-road, 
Middlesex, “ Improvements in heating apparatus used for.melting glue, and | 
tor heating wood and irons.”—13th February, 1866. 

460. HENRY BURGESS YOUNG, Instow, Devonshire, “ Improvements in screw 
propellers.” 

461. ALEXANDER CARNEGIE KIRK, Auchenhard, Linlithgow, N.B., “ Improved 
arrangements for distilling.” 

462. SAMUEL MASON, Birmingham, ‘Certain improvements in the manu- 
facture of water, beer, and wine taps, applicable for other similar pur- 
r08e3.”” 

463. FREDERICK RICHARD WHEELDON, Wolver t 
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» “ Cer- 





‘ain improvements in casting chilled rolls,” 

465. JOSEPH HOLDING and PETER TODD, Wheelton, Lancashire, “Certain im- 
provements in looms for weaving.” 

467 ROBERT SMITH, Paper Staining Works, Hyde-road, Manchester, ** Certain 
improvements in printing designs on paper for hangings, coverings, sun blinds, 
and other purposes.” 
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539, HENRY SPINK SwIirt, Peckham, Surrey, “‘ Improvements in the con- 
struction of pumps.” 
543. NATHANIEL RICHARD HALL, aa, Kent, “ Improvements in 


weighing apparatus.—2\st February, | 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications 

533. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, * Improvements in the construction and arrangement of steam 
boilers."—A communication from Thomas Mondini, Passage des Tetites 
Eeuries, Paris.—2I1st February, 1866. 

535. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** Improvements in drills and in chucks for holding and operating the same 
and similar articles.”.—A communication from —- Ambruse Marse, New 

* Bedford, Massachusetts, U.S. 21st February, | 

554. CYRILLE JEAN CAUMON, New York, U.S., * Manufacturing iron. and 
steel, and the alloyage of metals, together with preparing ores for the same.” 

—23rd February 1866. 

573. JOSEPH INGALL BARBER, Sheffield, Yorkshire, * Improvements in 

skates.” —24th Febs'uary, 1366. 


Patents on which the Stamp Duty of £50 has been Paid. 

535. HENRY EDMONDS, Peel Lodge, Stoke-road, Gosport, Southampton, “ Ven- 
tilation of ships.” --26th February, 1863. 

567. JOSEPH MAXFIELD, Warrington, Lancashire, “ Brewing.”—28th February, 





1863. 
rae EDWARD PAINE, Liverpool, “ Cleaning vessels’ bottoms.” — 28h February, 


ne EDWARD HAYES, Stoney Stratford, Bucks, *‘ Supplying water to surface 
condensers.” 28th February , 1863. 

585, JOHN SCOTT WELLS, Mount-strect, Nottingham, ‘* Manufacture of stuck- 
ings.” - 2nd March, 1863. 

599. BARNET SOLOMON COHEN, Magdalen-row, Great Prescott-street, Good- 
—_ Fields, Middlesex, “ Protecting the points of pencils.”—3rd March, 


8.3. 
ot. Sir ALBERT KELLER, Zurich, Switzerland, “ Reeling silk.”—9th March, 
1863. 


739, SAMUEL LEONARD CROCKER, Taunton, Bristol, Massachusetts, U.S., 
* Yellow metal sheathing nail or spike.”—19th March, 1863 

571. THOMAS EDWARD SYMONDS, Adam-strect, Adelphi, London, “ Screw- 
propelled ships, and disconnecting, withdrawing, and lifting screw propellers.” 

—2sth February, 1863. 

602, CHARLES MARK PALMER and JOHN MCINTYRE, Jarrow, Durham, 
= Applying and fi metal hing to ships’ bottoms.”—4th March, 
1863 

584. C HARLES GARTON, Bristol, ‘*‘ Manufacturing and refining sugar.”—2nd 
March, 1863. 

594. GEORGE PRICE, Wolvert and WILLIAM DAWES, 
Bolton, Lancashire, tev ‘safes and strong room doors. "— 3rd 
March, \#63. 

598. DAVID BALL PARSONS, Upper Thames-street, London, ‘* Reaping and 
mowing machines.”— 3rd March, 1863. 

629. JOSEPH ELSEY, Nottingham, “ Apparatus for winding lace.”—5th March, 





fordchi 





1863 

587. THOM AS EDWARD SYMONDS, Adam-street, Adelphi, London, “ Steering 
ships.”—3rd March, 1863. 

632. WILLIAM HENRY BUCKLAND, Barge-yard, London, “ Gas for illuminating 
and heating.”—5th March, 1863. 

694. JOSEPH TANGYE, Birmingham, * Hydraulic punching machines,”—14th 


March, 1863. 


Patent on which the Stamp Duty of £100 has been Paid. 


545. DAVID LICHTENSTADT, Henry-cottages, Park-road, Peckham, Surrey, 
“ Converting vegetable substances into fibrous materi mel st March, 1859. 





Notices of Intention to Proceed with Patents. 

2711. WILLIAM BLACKETT HAIGH, Oldham, Lancashire, and WILLIAM Bis- 
SELL, Wolverh ire, * Improvements in machinery or appa- 
ratus for moulding or cutting moulds and planing wood and other sinilar 
inaterials.”"—20th October, 1865. 

2745. HYDE BATEMAN, Barnes, and EDWARD GOOCH GERRARD, Vauxhall, 
Surrey, ** Improvements in the construction of ~— for raising or forcing 
water or other liquids or tluids.”— 24th October, 1865 

2751. GEORGE LAMB SCOTT, Manchester, ** Imp for 

moulding toothed or other wheels or pulleys or portions of soa for casting.” 
— 25th October, 1865. 

2767. GEORGE WASHINGTON BACON, Paternoster-row, London, “An im- 
proved apparatus for gymnastic exercises.”— Partly a communication from 
Edwin Faxon Bacon, New York, U.S.--26th October, 1865. 

2768. SCIPION SEQUELIN, Camden Town, Middl pr in the 
purification and preparation of animal and vegetable wax, stearine, sperma- 
ceti, paraffin, and o:her solid waxy or fatty substances.” 

2769. EDWIN HEYWOOD, Sackville-street, Manchester, “ I 
calendering and finishing woven fabrics, and in apparatus meee 
therein.” 

2773. JOHN GARNETT, Windermere, W its in driving 
or actuating machinery.” 

2774, JULIAN BERNARD, Lincoln’s-inn-fields, London, “Improvements in 
tovls and apparatus employed in blasting, boring, and cutting rock, stone, 
and ‘other hard substauces, and in the means employed for making such tools.” 
— 27th October, 1865. 

2776. THOMAS BROWN JORDAN, Milton-cottage, South Lambeth, Surrey, 
“Generating steam in i 

















Jand T. 





and disinfecting. "— 28th December, 1805. 

112. eoron A AUGUSTUS DUFRENE, South-street, Finsbury, London, 
iuuproved machine for pressing bricks.”"—A from 
Louis Thelohan, Redon, Lie et Vilaine France,—i3th January, 1866, 

168. GEORGE SPENCER, Cannon-street West, London, “improvements in 
vulcanised india-rubber springs for use in railway and other engines, car- 
riages, and trucks, and for other purposes.” —Isth ae 1866, 

288. JORGEN BALTHAZAR DALHOFF, Copenhagen. Denmark, ** Improvements 
in the manufacture of files by means of machinery for smoothing and cutting 
them,”— 30th January, 1866. 

380. SAMUEL JOHN SALKBLD, Middle-row, Holborn, London, ‘‘ Improvements 
in spring bed bottoms.”--A communication from John Jay Haley, South 
Dedham, Massachusetts, U.S. 

388. JOHN SHAW and JOHN WHITTAKER, Oldham, Lancashire, “ Certain im- 
ee in mechanism for opening and cleaning cotton and other fibrous 
mate 

389. KOBERT BOND and WILLIAM JOSEPH a Py g— and BEN- 
JAMIN SAMUEL FISHER, Tredegar, d sub 
Stitute for emery to be used for cutting, ¢ metal, 
mae glass, precious stones, and other be pan et ae February, 


“An 








iv 
Nieb': 





Laur 

460, HENRY BURGESS YOUNG, Instow, Devonshire, “ Improvements in screw 
propellers.” 

461. ALEXANDER CARNEGIE KIRK, Auchenhard, Linlithgowshire, NB. 
“ Improved arrangements and apparatus fur distilling.”—14th February, 1866 





All persons having an interest in opposing ‘any one of stich applications 
should leave particulars in writing of their ob to such 
the office of the Commissioners of Patents, within foarteen days of its date, 








List of Specifications Published during the week ending 
3rd March, 1866. 


780, 10d. ; 781, 4d. ; 782, 4d, ; 788, 4d, ; 784, 4d.; 785, 1s.; 786, Sd. ; 
787, 1s. ad. ; 788, 4d. ; 789, 2s. 8d. ; ; 790, 1s, 4d. ; 791, ls. 6d. ; 792, éd. ; 
793, 10d. ; 794, Is. 2d. : 795, 4d ; 796, 10d. ; 797, 4d. 5 "798, 4d. ; 799. 4d. ; 


800, 10d. ; + 891, 6d. ; £02, 4c. ; 803, 4d. , 804, 4d. ; 805, Sd. ; 406, 4d.; 

4d. ; 808, “lod."; 809, 6d. ; 810, 4d. ; 811, 4d. ; 812, “4d. ; x13, “6a. 3 814, 44. H 
S1b, 68, 4d. ; 816, 8d. ; Sti, 4d. 5 $18, Ts. 2d. ; 819, ls. 10d, ; 20 Sd. ; 821, 
3a. 5 822, 10d. ; 823, Is.; 824, 10d. ; 825, 4d. ; 826, Sl. 5 in 101. ; 828, 
10d. ; 8x9, 4d. ; 830, 4d. ; 831, ad. ; 832, ls. 2d. ; ; 833. 4a: ; 881, 4d. ; 835, 
10d. ; 836, dal. ; ” 837, 4d. ; 838, 8d. ; 839, 4d. ; 840, 4d. ; 841, 10d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and Sume ex 5s. must be remitted by 
Post-oftice Order, made payable ‘at the Post-office, 5, High Holburn, to Mr, 
Bennet Woodcroft, Her Majesty's Patent Office, Southampton-bulldings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents, 


Class.1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, "he. 


2062. H. CARTWRIGHT, Dean Broseley, Shropshire, “ Steam engines.”—Dated 9th 
August, 1865, 

The patentee claims the combination and arrangement of the parts of steam 
engines so as to dispense with the use of those crossheads which have been 
heretofore connected to the crank pins by means of a central rc rod or stem, and 
for this purpose to connect the outside or otber to 
the description of engine to which the invention is soetien) wi with single eloue 
gated crank pins, of such length as te admit of the working of the said rods 
between the crank arms, or with one shorter pin fixed to each crank arm, the 
requisite parallelism of the said pins being preserved by means of a parallel 
shaft and toothed wheels, as described. 

2069. J. W. LONGsTaFF, Stratford, ‘* Relieving slide valves of back-pressure.”— 
Dated 9th August, 1865, 

The chief object of this invention is to remove the pressure of steam from 
the back of the slide vaives of steam engines. ‘10 this end the inventor fizs in 
the steam chest, immediately over or in front of the ports, and at the back of 
the slide valve, an adjustable block, which he makes of such proportions as to 
cover the valve the whole length of its traverse. This block may be conve- 
niently let into the steam chest through an opening in the steam chest cover. 
This opening he forms with an inner lip or surrounding flange, against which 
the block fits; and to ensure a steam-tight joint he recesses the block at its 
upper part to receive packing. Into this recess enters the lip of a cover, which 
is screwed tightly to the block. and, while compressing the packing confined 
between it and the block, expands it ' laterally. The block is held down in close 
contact with the valve by means of screw nuts, which are applied to screwed 
studs projecting up fiom or bearing upon the back of the block. These studs 
project through cross bars fixed to the steam chest cover, which cross bars 
take the pressure of the nuts as they are turned to depress the studs and force 
the block down upon the valve. The block is cast hollow, to allow at the free 
circulation of the steam in the valve chest, that it reach the ports 
at either end of the valve. The valve he casts with T-shaped recesses, 
to receive the ends of the valve rods, which are made of a corresponding furm, 
—Not proceeded with. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road- _~ Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carta, 
Harness, &c. 

-_ 3 aes Leeds, “ Numerical registering machine.”—Dated 5th August , 


The object of this i is to register the number of an and 
ngers in cabs, coaches, and hansome, 





vertical 
~~ FREDERICK HERBERT fam prom "Widnes, Lancashire, “I 
for indi ‘ high 
are. STEPHEN COTTON, ian “Certain lapdovemmas in Siisitllsabe for 
hackling flax or other fibrous subsfances.”’ 











upon persons passing 
through toll-gates, horses passing through the same ; also the strokes of engines, 
and other purposes where it is desired to register the numbers. Taking an 
omnibus, fur instance, the inventor makes the second red guing inside to rest 





188 


THE ENGINEER. 





Marcu 9, 1866. 








upon a spring, aud to yield upon pressure being applied by the foot. In so 
yielding it depresses a vertical lever connected to it, which in turn is connected 
at its upper end with a horizontal lever working upon a fulcrum in a frame- 
work. Near to tne outer end of this second lever he connects a short one, the 
lower end of wh'ch rests in the teeth of a ratchet wheel working in the hefore- 
named framework, and having a pinion wheel on its axis. This pinion gears 
into a spur wheel, the shaft of which has also a pinion which gears into 
another spur wheel. Each shaft has a dial plate having nambers marked upon 
it, and the speeds are arranged so that ten revolutions of the dial handle cause 


possesses efficient means of ventilation, consisting of air 
passages through or between the spaces of the roof, whereby there is a perfect 
diffusion of atmospheric air, whilst draughts and strong currents are avoided. 
An arrangement is also supplied in each compartment for its efficient drainage 
and cleansing quite separate and apart from the rest. Water is also so supplied 
that each compartment ean be at any time separately flooded throughout its 
entire length, or, if desired, part of it. The 
admits of a more economical 
food. It is also proposed 
h hout with vitrified bricks, the glaze on the surface of which will prevent 





one of the second, and so on between second and third. Every depression of 

the step causes the ratchet wheel to move by means of intermediate levers, and 

thus to actuate the pinions and spur wheels before named. One passenger, 
however, treading twice upon the step, viz., once on entering and again on 

leaving, it will be necessary to take one-half the indicated number. A 

similar arrangement is used for the outside steps, the same being connected 

to the index frame, and having special dial plates if desired.—Not proceeded with. 

2037. T. SMITH and J. BROOK, Rodley, near Leeds,“ A self-acting coupling for 
railway carriages and wagons.”--Dated 5th August, 18h. 

For the purposes of this invention, in place of the ordinary screw and links, 
or hook and links, the inventors substitute one hook of flat bar iron, by pre- 
ference about eight or ten inches deep, working on the draw-bar as a fulcrum. 
A spring connected to the buffer beam presses against the back of the hook. 
On the same centre as the hovk the inventors connect the one end of a lever 
handle, the outer end of which extends without as far as the side beam of the 
carriage or wagon, and rests upon a quadrant affixed to the vehicle, having one 
or more catch notches or catch pins to retain the hook, either coupled or the 
reverse, as circumstances may require. By means of the handle which is, as 
before explained, connected to the hook they can uncouple with ease any 
wayons or carriages when the buffers impinge. On the other hand, in conse- 
quence of the spring placed behind the hook, and the curve given to the back 
of the head of the same in forging, when two carriages or wagons are brought 
together, they couple together without any extraneous assistance. The 
arrangement above notified has more special reference to ordinary wagons used 
for the purpose of conveying goods, and where the draw-bar is secured by 
means of a nut and washer to the cross beam. Where, however, as in the 
case of passenger carriages, springs are connected within the framework to the 
draw-bars, the ends of the springs abutting on shoes secured to the buffer-rods 
in the well-known manner, a modified arrangement is necessary. In such 
cases they place underneath the framework of the vehicle, and in proximity to 
the back of each draw spring, a cross shaft, at right angles to the sole beam of 
the carriage or other vehicle, and having small winch pulleys keyed upon its 
outer extremities without the sole beams, Suitable brackets are secured to 
the inner sides of the sole beams, adapted to receive the bearings which carry 
the cross shaft, such bearings having a V-section within the brackets, and being 
free to traverse horizontally for a purpose to be hereafter explained. Upon 
each of the cross shafts is keyed, or otherwise secured, a worm, which gears 
into a worm-wheel above it on the draw-bar. The inner end of the draw-bar 
passes through a hole made through the centre of the spring as well as through 
aclip “box” bracket secured to the centre or thickest portion of the spring. 
A thread is chased upon the inner end of the draw-bar, and likewise a corre- 
sponding female thread within the centre part of the worm-wheel before spoken 
of, such worm-whcel being placed within the box part of the clip-box bracket. 
The outer end of the draw-bar has a flange furged upon it to receive the pres- 
sure of a“ toe” forged upon the inner part of the hook. In this arrangement 
the small spring behind the hook is secured, by preference, to the draw-bar 
instead of to the buffer beam. The quadrant requisite in the first arrangement 
is also here dispensed with. 

2011. C. H. Stmpson, Bexhill, Susser, “ Apparatus for sustaining and lowering 
ships’ boats.”—Dated 5th August, 1865, 

This invention relates to apparatus for that purpose in which the boat, while 
being sustained at the ship's side, is held only by one attachment, and in which 
it is only necessary to perform one act, that is to say, cast off a single rope, or 
to operate some other simple and single contrivance in order to release the boat. 
‘The boat becomes detached in a certain predetermined position and height from 
the water, and this without any possibility of failure. 

2045. J. MEAD, Abridge, Esser, “ Apparatus for retarding or stopping railway 
carriages and trains.”— Dated 7th August, 1865, 

In place of applying the ordinary brake power to the wheels of the carriages 
and locomotive engines the inventor employs a series of combined brake levers, 
such levers being connected together by a rope, chain, “* coupling,” or other con- 
trivance,in order that they may all be acted upon simultaneously either by the 
guard or driver, so as to cause the ends of the whole series of levers to act with 
great pressure upon the permanent way of a railway, and thus offer a great 
amount of frictional resistance to the progress of the train. Upon the perma- 
nent way a suitable surface is laid (by preference of wood), for the lower end of 
each of the series of combined break levers to act upon, the ends of the levers 
being furnished with blocks of wood or other frictional surface.—Not proceeded 
with, 

2048. W. CLARK, Chancery-lane, London, “ Apparatus and fittings to be used in 
ships for facilitating the loading, unloading, and stowage of their cargoes.’ 
—A communication.—Dated 7th August, 1865, 

The patentee claims, First, the use of machinery on board ships or vessels 
actuated by motive power for effecting the loading and unloading of goods, that 
is to say, in trucks by means of suitable lifting and hauling apparatus, also 
placed in the vessel, all in the manner described. Secondly, the application of 
rails on the decks and at the lower part of vessels in the manner described, as 
also the use of turntablesto permit of discharging at the sides, the whole form- 
ing a continuous railway,for the purpose described. Thirdly, the use and 
application of trucks on board ship, as and for the purposes described. Fourthly, 
the application of these improvements to all kinds of steam and sailing vessels, 
barges, or otherwise, 

2052. H. FLETCHER and G, GORE, Gateshead, “ Apparatus for communicating 
and signalling between passengers, guards, and drivers of railway trains.”— 
Dated sth August, 1865. 

This invention consists in the employment of an apparatus for causing the 
contraction of a rope, chain, or wire, and thereby to communicate motion to a 
given signal, such as a whistle, bell, or gong, in the guard’s van, or on the engine. 
— Not proceeded with, 








Class 3.-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
bries, de. 

2115. W. GAbp, Nottingham, and J. MOORE, Manchester, “ Looms for weaving.” 

— Dated With August, 1865, 

This invention cousists in arranging looms for weaving so that they may 
produce two or more separate and distinct fabrics at the same time. For this 
purpose looms arranged according to this invention are provided with two or 
more sets of warps, one above the other, which may be operated by the same 
or by separate sets of healds so as to form two or more separate and distinct 
sheds; atthe same time for the passage of the shuttles they form the batten 
with two or more shuttle races and with two or more reeds, one above the 
other, according to the number of warps employed (or it may be with one 
broad reed); and in place of there being only one back and front bar as in the 
present arranzement of looms, according to these improvements looms are 
arranged wi h separate back and front bars one over the other for each set of 
warp threads empleyed. There will be separate weft forks for each fabric 
being woven, which may be arranged to operate upon the same or separate 
stopping apparatus. —Not proceeded with, 

2122. A. AKnRroyp and J. LISTER, Bradford, “ Shuttles for weaving purposes.” 

~Dated \ith August, 1865. 

The object of this invention is to weave piece goods more quickly than can 
he done by the present systems, and to attain this result without increasing the 
speed of the loom and causing extra depreciations of the same. The inventors 
effect this by passing through the centre part of an ordinary shuttle transversely 
a pin or centre which acts as a fulcrum for two or four bobbins, as may be 
required. Spindles of usual construction for such number of bobbins are 
connected by means of pins and ordinary joints to the axis or fulcrum. Eyes 
are also pierced on either side of the shuttle in the usual position to admit the 
threads. By this arrangement of shuttles two or four threads of various 
colours may be placed in the shuttle at one time, and thus in a faney piece, for 
instance, either two or more threads may be cast at one pick instead of each 
colour being cast at separate picks as is usual, and thus a great saving of time 
and consequent cost of production is eflected.—Not proceeded with, 


Class 4—AGRICUL'TURE.—None, 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2077. T. ALLCOCK, Birmingham, “ Machinery to be used in the manufacture of 
stair rods.” — Dated \Oth August, 1805, 

This invention consists in the employment in a lathe of a slide rest fitted 
with peculiar cutters; these cutters are, by the action of the slide rest, brought 
to bear upon the ends of the rods, and cut or turn such ends to the requisite 
form to receive the tips. This operation has hitherto been performed in an 
ordinary lathe with a single cutter worked by hand, involving much loss of 
time and uncertainty of performance; but by the employment of the slide and 
tools above named all irregularity of work and loss of time in shifting the reds 
ix avoided, at east one-half the time being saved in performing the operation. 
2102. J. GAMGEE, Albert Veterinary College, Bayswater, “ Construction of cow 

houses.””— Dated 14th August, \s65, 

This invention ‘vonsists in the arrangement and construction of cow houses, 
wherein the cows are housed in large houses or lots separated from cach other, 

house or lot being again separated into rews or compartments capable of 





accommodating a small number, say about twenty animals, and each of such 
compartments having a distinct entrance, the walls also of each being of solid 
ork, so that in case of disease in any one of such compartments there is no 
r.sk whatever of its spreading, by contagion, to the animals in any of the others. 





the walls absorbing injurious gases or fluid. 


Class 6.—PIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 


2108. J. BROWN, Ardgowan-square, Greenock, “‘ Improvements in revolving fire- 
arms, projectiles, and cartridges.” —Dated 15th August, 1865. 

This invention comprises improvements in imparting rotary motion to the 
projectiles of fire-arms, in lubricating fire-arms, and in the construction of 
revolving fire-arms. The First improvement dispenses with rifling, being 
applicable with a smooth bore, and consists in imparting the rotary motion to 
the projectile by means of the cartridge ; the projectile being connected there- 
with by a notch and tongue or their equivalent. The cartridge is itself made 
to revolve by re-action, being formed with a metal or other suitable core having 
one or more spiral flanges on it, and the explosion of the powder being by these 
flanges made to assume a spiral direction. It is preferred to make the core 
hollow to contain powder for direct propulsion, and a little powder is prefer- 
entially placed between the front of the cartridge and the projectile, so as finally to 
effect their separation. It is also preferred to use powdersofa kind burning with 
comparative slowness, and the hhole or fuse icates with the inner 
or back end of the cartridge. The Second improvement consists in lubricating 
the bore by means of the projectile, which, fur that purpose, is formed with a 
front and a rear belt fitting the bore closely, whilst the part between is slightly 
less in diameter. In front of each belt are a few small openings communicated 
with an internal cavity open at the back end. The cavity and passages from 
it are tilled with lubricating matter, and the force of the explosion acting on 
the back opening of the cavity causes the lubricating matter to exude in front 
of the belts, The Third improvement consists in fitting revolving fire-arms 
with a bolt, which, as each chamber of the revolving piece is brought in line 
with the barrel, projects through the chamber by the action of a spring, and 
carries the cartridge or charge into the barrel; and the charge is exploded in 
the barrel, and not in the revolving piece. The bolt is arranged to be with- 
drawn by the action which turns the revolving piece.—Not proceeded with. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 

2103. R. C. LILLEY and J. SUNDERLAND, Birmingham, “ Fastenings for 

sleeve links, solitaires, brooches, &c.” — Dated \sth August, 1865. 

For the purposes of this invention the patentees first provide a flat disc of 
metal (which is to form the back of the sleeve link or other article), which 
may be either oval, round, oblong, or of any other convenient shape; the disc 
being placed in a press, two holes are pierced therein opposite each other, and 
by the same action of the press the disc is slightly raised, and two joints are 
also formed upon the disc. One of these joints is that in which the shank is 
to work, and the other is that in which a swivel snap is to work, and into 
which swivel snap the free end of the shank is to take, as hereinafter 
described. The front of the sleeve link, which is to form the face thereof, is 
now effixed to the disc of metal by soldering or otherwise; a shank of the 
usual kind being provided it is hinged upon the disc, as is well understood. 
They then pass through one of the holes in the disc before mentioned a piece 
of steel watch spring (or any similar kind of spring may be employed), which 
is passed out through the other hole. The spring is so placed that one end 
thereof will press against that end of the shank which is nearest to the Joint 
upon which the shank works, and so that the other end may press against a 
three-quarter half-round tube or stamping, which is to form a swivel snap, and 
which works upon a joint opposite the other joint upon which the shank 
works. This swivel snap has a flat pierced top, into which the free end of 
the shank (which is provided with a catch) takes when pressed down, and is 
secured thereby. When it is desired to release the ehank nothing more is 
required than to press against the outer part of the swivel snap, when the catch 
being released the shank will be forced upwards by the action of the spring. 














Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

2003. J. W. PERKINS, Norfolk-street, Strand, London, “ Treatment of hydro- 

carbon or paraffin oils."— Dated 3rd August, 1865. 

The patentee claims the mode of treating crude hydrocarbon or paraffin oils 
at a temperature of about 100 deg. Fab., by means of certain oxidising agents 
in actual combination with and used in conjunction with sulphuric acid ; but 
he does not confine himself to the use of nitrous acid, nitric acid, or any of the 
soluble nitrates. He claims also for combining the heavy oil with a fresh 
portion of crude oil, as described, and also for the use of the soluble chlorides 
mentioned in connection with sulphuric acid for the conversion of any sulphur 
that may be present in such oils into chloride of sulphur. 

2015 E. L. RANSOME, Ipswich, ** Paints or preparations for coating surfaces.” — 
Dated 3rd August, 1865. 

For the pur d0ses of this invention the inventor mixes with a soluble silicate 
a pigment such as carbonate of lead, oxide of zinc, carbonate or sulphate of 
baryta, or a pigment-like substance, such as ground glass or stone, and he 
combines with the said mixture a material which decomposes gradually the 
soluble silicate, and causes it to deposit an insoluble silicate, and he prefers to 
employ lime water as the cheapest and most effectual reagent for the purpose ; 
aluminate of soda, alum, and other substances may, however, be employed. 
The following composition he has found very useful:—One gallon of silicate of 
soda of specific gravity 1450, 601b. of chalk ground fine, and 2} gallons of lime 
water. Or he uses one gallon of silicate of soda of specific gravity 1°450, 40 Ib. 
of ground bath stone, 201b. of ground chalk, 1 1b. of carbonate of lead, and two 
gallons of lime water. The materials should be ground in any suitable mill in 
the same way as ordinary paint is mixed, and the mixture is reduced with 
water to a paint-like consistency, or somewhat thinner; it should be ured 
within an hour or two of the time of mixing, otherwise it will set. 

2019. P. ROBERTSON, Jeffrey-square, St. Mary Axe, London, “ Improvements 
in drying and distilling, also in drying yeast, and in the apparatus em- 
ployed.” —Dated Ath August, 1865. 

For these purposes, in place of producing wort or wash in the ordinary 
manner, a close vessel is employed into which the bruised malt or grain is 
placed, and to which water at the temperature of about 165 deg. Fah., 
is forced by having the supply of water from an elevated position. The bruised 
malt is placed between pertorated plates situated near the top and bottom of the 
vessel, and there is a close lid at the top; a supply pipe and outlet pipe are 
applied to the vessel. There is an outlet and stop-cock at the upper part of 
the vessel to allow of the air being driven out of the vessel after the malt has 
been introduced, and during the admission of the water. The vessel having 
been filled with water, the further supply is to be shut off for a time till the 
wort or wash be produced, when water of a higher temperatnre is again 
allowed to flow into the vessel, by which the wort or wash previously pro- 
duced therein will be driven out through the outlet pipe into another vessel, 
and the water is to be allowed to flow into the vessel and through and amongst 
the bruised malt or grain till the water comes off free or nearly so, from any 
extract of malt or grain; or the inventor mashes the malt in any of the 
ordinary ways, and when the wort or wash is produced he fixes the perforated 
cover and lid at the top of the vessel, and introduces the water at the higher 
temperature below, which forces off the wort or wash produced into another 
vessel along with any further extract which is obtained. The products thus 
obtained may be mixed more or less, or kept separate, according to the 
strengths of wort or wash desired to be obtained.—.Not proceeded with. 

2023. J. A. LEON, G. TASSIMOND, and J. KISSACK, Liverpool, “ Apparatus 
for filtering sugar, &c.”— Dated 4th August. 1s65, 

In performing this invention the inventors construct a box or case of a 
rectangular or other shape, and support or form therein a perforated plate, to 
the under side of which latter they attach, in suspension, cotton or other 
textile fabric filter bags. The internal lower portions of the said filter are 
formed or fitted with sides or plates which s ope downwards to, or have a 
declivitous direction towards. the outlet cock. This cock they make much 
larger than outlet cocks have usually been made, say, double the size. When 
a solution of sugar or cane juice is run into the filter, it passes through the 
perforated plate into the filter bags, the first discharge of liquor is impure, 
consequently, they return it by a gutter or way into the pail cistern. As soon, 
however, as the liquor flows frum the cock in a clear and limpid stream, it is 
important that the liquor should be quickly directed into another gutter or 
way, and conveyel to suitable cisterns or pans. The inventors obtain a cock 
capable of being quickly moved by making the plug hollow, and attaching to 
the delivery nozzle a swivel or other jointed pipe, which can be moved so as 
to discharge its contents into any desired channel. 

2040. A. MILLOCHAU, New York, * Stills for the distillation of petroleum, &¢.”— 
Dated 5th August, 1865. 

This invention relates to a double distillation in a double still for combining 
and utilising the heavy and light products of the distillation of petroleum, or 
similar oils, and producing an oil of a medium gravity adaptet to burning. 
This invention cannot be described without reference to the drawings. 

2053. J, BUCHANAN, jun., Barrhead, Renfrew. and R. BOYD, Glasgow, “ Print- 
ing and dyeing yarns and fabrics of cotton or other vegetable materials,” — 
Dated 8th August, 1865. 

This invention has for its object the production of a black colour from 








aniline or yarns and fabrics of cotton, or other vegetable materials, by printing 





Class 9.—ELECTRICITY.—None. 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads; 
1927. M. J. ROBERTS, Pendarren, near Crickhowell, Brecknockshire, “ Apparatus 


friction or adhesion between pulleys, rollers, and the like, and 
cords, bands, belts, or chains passed over or round them.”—Dated 25th July, 
1 





865. 

The object of this invention is to obtain greater friction or adhesion between 
cords, bands, and other wrapping connectors, and the pulleys, rollers, or similar 
appliances over or round which they run, in order that less slip may oceur and 
at motion may btained. This invention consists in fitting to the pulley 
wheel or similar appliance an elastic material to support or embrace the band 
or cord, and press against it in its course round the pulley or wheel. Or con- 
versely, instead of fitting an elastic support to the wheel or similar appliance, 
the patentee sometimes imparts to the band or other wrapping connecter con- 

iderable elasticity ly or laterally, while it has much less elasticity 
lengthwise. For example, he sometimes uses two cords or chains side by side, 
and places an elastic substance between them: and he causes this combined 
band to run in a V or other shaped groove in a pulley. This invention is par- 
ticularly applicable to roller blinds, for which purpose he prefers to fit to the 
roller two rings of vulcanised rubber side by side, upon and between which the 
blind cord is supported, so that by the friction or adheston between the cord and 
the rings all slip is prevented. 

1940. 8. Lusty, Walworth, London, “ Fluid meters.” — Dated 26th July, 1865. 

In carrying out this invention the inventor employs a cylindrical chamber or 
barrel, at the bottom of which he places a straining receiver, into which he 
lets the ingress pipe above the strainer, and at the lower end of the barrel is 
fixed a double-threaded screw, between the threads of which the fluid enters 
the barrel; above this screw is mounted a revolving drum with fins and flanges 
on its periphery ; this drum fits the barrel with tolerable accuracy, and is hung 
upon a spindle whose lower bearing is in the centre of the fixed screw, and the 
upper end of which terminates in a worm which drives a reducing train of 
wheels, which work the indices of the dial fixed upon the top of the meter; 
above the revolving drum, and hung free upon the same spindle, is a second 
drum through which the fluid passes off to the exit pipe. The action is as 
follows: The fluid entering the straining receiver by the ingress pipe is 
filtered by the strainer, and is forced through the threads of the fixed screw, 
by which it takes a rotary direction into the fins or flanges of the revolving 
drum, which it drives round, and with it the spindle upon which it is fixed, 
and through this spindle actuates the train of wheels by which the registry is 
made upon the dial plate; the fluid then passes off the revolving drum into 
the second drum through a small hole in the bottom of it, and this second 
drum filling, the fluid passing through holes in the side of this drum, and filling 
the barrel, passes off through the exit pipe.—Not proceeded with 
1941. A. V. NEWTON, Chancery-lane, London,“ Sewing machinery."—A com- 

munication. Dated 26th July 1865. 

This invention cannot be described without reference to the drawings. 

1942, W. E. NEWTON. Chancery-lane, London, “ Machinery for planing metals.” 
—A communication.— Dated 26th July, 1865. 

The patentee claims, First, the use of traversing uprights to support the 
crosshead, and upon which the crosshead may be elevated and depressed to suit 
the varying heights of the rial to be op d upon, in bination with a 
fixed platform provided with ways, slides, or their equivalents, arranged so as 
to avoid the necessity of raising the materials to be operated upon trom the 
platform so as to come within reach of the cutting tool. Secondly, actuating 
the traversing uprights of planing machines for metal from a revolving shaft 
or shafts attached to and moving with the uprights, as described. Thirdly, 
the use of an endless belt in combination with fast and loose pulleys, or their 
equivalents, when applied to planing machines of the character described. 
Fourthly, reversing the di i of the mo of the cutting tool, as 
described, and for the object specified. 

1948. R. MORTIMER, Bush-lane, London, ‘‘ Instruments for marking or 
impressing railway tickets.” — Dated 27th July, 1865. 

In performing this invention the patentee hinges or joints to the top of an 
opening in the side of a cylindrical or other shaped case a hollow lever, the 
said hollow lever constituting a box or chamber in which the types for im- 
pressing the tickets are carried. The said lever is capable of advancing some 
distance into the case, its motion being limited by a stop. The said lever is, 
however, so hinged to the top of the opening iu the case that the greater part 
of it projects in its normal position outside the said case. In the box or 
chamber of the said lever another or supplementary lever is situated, the said 
supplementary lever carrying the types by which the railway tickets are to be 
impressed. The upper end of the type lever enters a V-shaped recess in a 
bracket on the interior of the case, and turns in the said recess as a centre, the 
said recess being below and at the back of the centre on which the principal 
lever turns. The lower end of the type lever is fitted iu a recess near the 
bottom of the principal lever, a bow spring in the said recess raising the said 
type lever, and keeping it to its bearing in the recess at the top of the case of 
the instrument. The type lever is thus connected at one end to the xed case, 
and at its other end to the principal lever. On the turning of the principal 
lever on its joint, the type lever is made to slide therein, the said type lever 
descending in the principal lever as the latter is forced into the case of the 
instrument, and rising as the principal lever returns to its normal position. In 
the front of the principal lever a slit is made, a support being situated at the 
back of the said slits and immediately below the types in the type lever. In 
impressing a railway ticket, that part to be impressed is passed through the 
slit described on to the rest or support, and the principal lever is pressed by the 
hand into the case. ‘The levers are thereby made to turn upon their joints or 
centre, the type lever descending within the principal lever and impressing the 
ticket. On taking the hand from the principal lever it returns to its normal 
position, the type lever rising from the impressed ticket, which can now be 
removed from the instrument. The type holder is constructed and attached to 
the lever in the following manner:—The type holder consists of a plate in 
which a recess is made near its bottom, into which the types are placed. On 
the back of the said holder a spring flap or cover is hinged, the pointed free end 
of which flap, when it is shut down, enters a groove in the types, and thus 
holds them securely in their places. The type holder is connected to the lever 
by a flange or shoulder on its upper end entering a recess in the lever, and is 
fixed in the said recess by a hinged spring flap on the lever bearing upon a 
projection on the said type holder. The type holder fs removed trom and 
replaced in the type Jever through a door in iront of the principal lever of the 
instrument. 

1919. W. E. NEWTON, Chancery-lane, London, ‘‘ Bolt-screwing machines.”—A 
communication.— Dated 2ith July, \*65 

In ordinary bolt-screwing machines the cutting dies revolve, and suitable 
contrivances are arranged so as to cause the driving power to operate in 
different directions at the will of the opsrator for the purpose of opening and 
closing the dies while they are in motion. The object of the present invention 
is to dispense with the driving power altogether as a means for opening and 
closing the dies, and to place these dies (when revolving) under the control of 
the operator, so that the operator may open and close them, or regulate their 
position r:dially, while they are in motion, precisely as he would do were they 
at rest, the revolution of the dies producing no effect upon the operation of 
opening and closing. The invention cannot be described without reference to 
the drawings. 

1952. H. SHERWOOD, Hatcham, Surrey,“ Apparatus for treating animal and 
vegetable fibrous materials.”— Dated 27th July, 1865. 

This invention consists, First, in improvements in the treatment of fibrous 
substances and rags composed of animal and vegetable fibres, in order to 
remove the vegetable fibres by disintegrating them without injury to the 
animal fibres; and to prepare the animal substances for again being used for 
manufacturing purposes Secondly, in recovering the vegetable fibres so 
disintegrated, and also in the disintegration of rags, both to be used as paper 
pulp. Thirdly, in the preparation or production by means of chemical agents, 
apparatus, and machinery of the requisite agents to be employed, and in pre- 
paring the products suitably for manufacturing purposes. And, lastly, in the 
application of the chemical agents, apparatus, or machinery to other useful 
purposes, such as for the preparation of vegetable fibres for textile fubrics, or 
for furnaces for steam boilers, and for metallurgical and other purposes. The 
specification of the invention is toe elaborate to be quoted here in detail.—Not 
proceeded with. 

1957. W. FE. NEWTON, Chancery-lane, London, “ Applying air-proof solutions 
to the interior of casks and barrels."--A communication.— Dated 28th July, 
1865, 

This Invention is particularly applicable to barrels or casks for holding coal, 
oil, turpentine, and all volatile substances which vaporise at a low temperature, 
and the storing of which for any considerable length of time is attended with 
material loss. The invention consists in heating the interior of the barrel or 
cask by means of hot air forced into it by a pump or other equivalent device 
for the purpose of drying the interior of the cask and opening the pores of the 
wood, The hot air under pressure permeates every recess so as to effect this 
object thoroughly. After the cask or barrel is thus acted upon, the solution, in 
a warm liquid state, is poured into the cask or barrel, and the latter is rotated 
so that its interior surface will be perfectly coated, and the hot air is again 
forced into the cask or barrel, and by means of pressure forces the solution 
into the open pores of the wood, and into every crevice and crack, the hot air 
at the same time keeping the solution warm and liquid, so that the pressure to 
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which it is subjected will cause it to effectually close every opening, and render | of £4 in the price of tin, was generally expected. At Bilston a fair 


the interior surface of the barrel or cask perfectly tight. 


1958. W..E. NEWTON, Chancery-lane, London, “ Water meter which may be 
oe ne a water, steam, or gas engine.” —A communication.—Dated 28th 
This invention consists of a group of any number of cylinders (four by pre- 
ference), each provided with a piston and arranged around a central axis of 
rotation. These cylinders are open at their lower ends, and in their revolution 
round their axes they pass in succession over an induction way to receive the 
water or other fluid which actuates and raises the pistons in the cylinders. 
The cylinders then pass over an eduction way through which the water or 
other fuid is discharged, and the pistons descend. The pistons are connected 
by rods with a plate mounted on a slab on the arms of a hub which turns 
on an axis placed at an angle with the axis of the group of cylinders. 
1964. E. SABEL, Moorgate-street, London, “ Manufacture of iron,” —A commu- 
nication.—Dated 29th July, 1865. 

The patentee claims, First, the use of rolls for rolling bar iron or steel by the 
two-roll system, when made with the necessary grooves for roughing and 
finishing, without the aid of separate roughing rolls, and at a single heat, up to 
flat bars of six inchesin width, and round and square bars of seven inches, iron of 
larger dimensions requiring separate roughing rolls by the two-roll method. 
Secondly, the use of rolls made with the necessary grooves for roughing and 
finishing all sorts of bar iron or steel by the three-roll system at a single-heat, 
and without the use of separate roughing rolls. Thirdly, the arrangement of 
the trains shown in the drawings, which arrangement perinits the working at 
the trains and furnaces, as set forth. 

1965. A. A. LARMUTH, Salford, Lancashire, ‘ Apparatus for cutting the edges of 
paperhangings.” —Dated 29th July, 1865. 

The paperhangings to be cut are, ding to this i tion, passed con- 
tinuously between two surfaces, the sides of one of which are provided with 
edges which project beyond the edges of the other, and thus form continuous 
shears. The inventor proposes employing a pair of rollers for carrying the 
ahove mentioned cutting edges, and which at the same time draw the paper- 
..iigings forward. These rollers he forms in two parts, as regards their length, 
and within them he places springs which force the two portions apart, or draw 
them together, thus causing the cutting edges to press against each other.—Not 
qr -eded with. 

1974, A. ¥. ReuM, Paris, ‘' Crinolines.”—Dated 31st July, 1865. 

‘The patentee claims the application of articulated spring arcs forming hoops 
in } ctticoats which fold up or extend at will, and the different improvements 
described, 

1975. J. RAMSBOTTOM, Crewe, Cheshire, ‘‘ Manufacture of hoops and tires.”— 
Dated 3\st July, 1865, 

This invention consists in reducing the quantity of metal removed by the saw 
by forcing into the circumference of the ingot (while it is being rotated on its 
avis by friction rollers) a revolving disc or discs, by which annular grooves are 
tormed, and the diamcter of the parts to be sawn is reduced. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

FrnisHeD Iron: Great Demand for Best Bars: Dearth of Orders 
for Boiler Plates: The Effect of Tight Money and the Rinderpest : 
The Foreign Trade—Pia non: Sales in Birmingham and Wol- 
verhampton: Attempts to get Advanced Prices Unsuccessful : 
Scotch Pigs, their Influence on the South Staffordshire Market : 
Remarks on the Glasgow Speculations—Coa.: Healthy : Labour 
Well Employed—Harvwakks : Active ; Branches Specified : Iron 
Safe Makers “‘ Equal to the Emergency :” Advancing Prices for 
Safes—PLANS FOR FLUES TO BLOCKS OF WORKMEN’S DWELL- 
1nGs : Interesting Improvements—GENERAL TRADE NOTES, 


EXcEPTING first-class merchant bars with hoops, strips, and some 
of the thin gauges of sheets, finished iron is not a difficult article 
to be procured with promptitude in the West Midlands... For the 
descriptions named the demand is very excellent this week ; and 
the mills in which they are produced are busily occupied. It is a 
very gratifying feature of the present demand in South Stafford- 
shire that good bars should be in so excellent request as they are 
at this moment, when there is more being done in them than is 
usual at this season of the year ; and the producers of them speak 
in encouraging terms of the condition of the trade. Such reports 
are not, however, made by firms whose leading trade has been in 
plates. There are makers of best boiler plates in South Stafford- 
shire, who for many years have enjoyed a great demand for their 
commodity, yet who are now so deficient of orders, that beginning 
to run their plate mills last week on Tuesday evening, they had 
worked out all their orders by Saturday afternoon, and have had 
this week to wait till Wedn y night for orders enough to come 
in to enable them to begin with a prospect of keeping on during 
the rest of the week. They et the boiler trade throughout 
this country to be in an extremely quiet condition. This state of 
things in the manufacturing districts they attribute to the tight- 
ness of the money market, and in the icultural districts to the 
losses from the rinderpest seriously checking the implement trade. 
A steady demand, but not a brisk one, is being experienced for 
sheets for galvanising. The States continue to send across orders 
for small quantities; and the deliveries are still hastened. A 
moderate trade is being done for India. The Canadian trade has 
scarcely more than opened ; and not enough is yet being done in 
it td justify an opinion as to what the demand may be. 





Sales are again taking place in pigs for next quarter’s delivery, | 


and transactions took place in Wolverhampton on Wednesday 
and to a larger extent yesterday in Birmingham. Certain of 
the vendors fought hard to get an advance of 5s. upon last 
quarter's contracts; but in cases in which the buyers were men of 
substance, and the sellers were producers of pigs in this district, 
the advance was not conceded. Buyers positively refused to 
advance; and makers yielded with the customary grace of “* not 
liking to lose an old customer.” These remarks apply as well to 
second as to first-class pigs, but there were instances in which the 
producers of the former quality declined to ask any advance, 
alleging their indisposition to “‘ take advantage of the peculiar 
position” of the finished iron makers, whose profits are now 
conceded to be such as would make it impossible for them to con- 
cede any considerable rise in pigs without requiring a corresponding 
advance in the price of finished iron, which would provoke a 
demand for increased wages from the men. The consumers, how- 
ever, assert that pigs are now at a price which cannot be long 
supported. Lag maintain that they have been forced up by their 
sympathy with the Glasgow market; and that, as the market must 
soon assume a less anomalous position than it now occupies, the 
fall there will bring about a reduction here. But the reduction 
will certainly not be so great as some of them anticipate, 
notwithstanding that many North of England pigs will then 
be turned from the channels in which they are now flowing through 
the high price of Scotch iron. Before the Scotch iron began so 
conspicuously to ascend, a large weight of Middlesbro’ pigs were 
sold here ; but by the rise of the Scotch market they have been 
bought elsewhere to supply the place of Scotch iron. Only, how- 
ever, a portion of the former supply will return to this part of the 
kingdom, for the Middlesbro’ iron is, by reason of the favourable 
situation of that district, finding increased markets for itself both 
in this country and also abroad, Still, as the production of pigs 
in Scotland is now 7,000 a week in excess of the consumption, and 
the over-supply is kept out of the market by speculators who 
cannot afford to let the market drop, it is clear that unless an ex- 
traordinary demand springs up, on an early day speculators will 
have gone to the length of their tether, and in a short time the 
market be flooded. According as finished iron makers here believe 
in this state of things being brought about at a late or an early 
period are they influenced in purchases in this district. 

Coal is in good demand ; and the men are working with as much 
regularity as is usual in this part of the country. 

A healthy tone continues to pervade all the leading branches of 
the hardware trades of the West Midlands. In Birmingham the 
metal rollers are exceedingly busy, the edge-tool trade is brisk, and 
the electro-platers, brassfounders, and light steel toy manufac- 
turers are well engaged. A good business is being done in hollow- 
ware, and in the fancy trades there is a very perceptible improve- 
ment. In Wolverhampton the japanners are working steadily, 
and the tin-plate workers, though not actively employed, have not 


wuch cause for complaint, The reduction, announced on Monday, 





amount of animation is observable in the blank tray, japan, and 
miscellaneous industries. Business in iron bedsteads was scarcely 
ever better than at the present time, and the demand for general 
ironfoundry is fully up to the a A lull—not expected to be 
more than temporary—-has taken p in the home inquiry for the 
door locks anna | at Willenhall, and the padlock makers, in 
some instances,:are badly off for orders. Rim and draw-back 
locks for shipment are in steady request, as also are eurrycombs, 
particularly on account of America, At Wednesbury and Darlas- 
ton activity rules at the rolling stock and the tube works, while 
the shaft and axletree manufacturers are doing a good trade with 
India and some parts of the Continent. At Dudley, West- 
bromwich, Tipton, and the adjacent villages, the varied branches 
of hardware manufacturers remain in a steady condition. The 
nailers throughout the district are perhaps rather unsettled, but 
there is a oa demand for their production. Cables are in much 
better request. Malleable castings and heavy machine castings 
are brisk, and the iron safe makers are improving their make and 
increasing their prices. The safe makers believe in their ability 
to prove themselves *‘ equal tothe present emergency.” Improve- 
ments are being made, according to our knowledge, by Messrs. 
Milner and by Messrs. Perry (Highfields), and they find no 
difficulty in realising the advanced rates which those improvements 
entail. Persons who use safes are now generally displaying a 
desire to possess those of the best quality and construction, and 
many of them are now exchanging their insecure safes for others 
of the improved and modern class. 

Mr. John Arrowsmith, engineer, of Bilston, has submitted to 
our inspection a plan which he drew some years ago for the con- 
struction of long rows or of squares of workmen’s dwellings. The 
leading feature of the plan is that there shall be one chimney 
stack for all the houses, communicated with by underground flues. 
It is the application to dwellings of the principle now in use at the 
finished ironworks, where the puddling furnaces are made to com- 
municate in this way with the flue in that part of the works in 
which they are severally situated. Mr. Arrowsmith believes that 
his system might be advantageously applied to the blocks of 
buildings now being put up in London as the result of Mr. 
Peabody’s beneficence; but how far the principle can be brought 
into successful work with erections of so great an altitude we are 
unable to decide. If, however, it could it would be a great source 
of comfort to the tenants. Not knowing that anyone else had 
thought of applying the principle to private dwellings, Mr. Wright, 
the manager of the Butterley Iron Company, in Derbyshire, 
adopted it in a spacious residence which he put up for himself 
some time ago, and it is working admirably. There are no smoky 
chimneys in his house, and the draught can be regulated by the 
turning of a tap. Mr. Wright also gets rid of his ashes and 
cinders by a similar method. Instead of being taken up from the 
grates they find their way by an inclined plane into one general 
receptacle. Mr. Arrowsmith’s plans also design a supply of water 
from one centre. He likewise suggests that the tops of the 
dwellings should be used as conservatories or winter-gardens, or 
drying rooms. The conservatory idea we remember was practically 
carried out some years ago on the top of Marshall’s great flax mill, 
in Leeds, but scarcely, we think, with success in that case. 

The proposed application of the Factory Acts to Wolverhampton 
and its vicinity is exciting considerable attention in that town, and 
a meeting of manufacturers to privately consider the question has 
been held. The result of the conference is not known at the time 
we write, 

The North Staffordshire Industrial Exhibition and Art Union, 
which was so unsuccessful last year, will again be held, in an 
extended form, at Hanley, during Whitsuntide week next. On 
the last occasion the exhibition was exclusively devoted to that 
portion of the country in which it was originated; but now the 
promoters have decided that it shall be open to the whole of Staf- 
fordshire. At Dudley, also, we shall have a similar kind of exhi- 
bition some time during July. 

Notwithstanding that the Great Western Railway Company 
have not finally decided to establish their carriage building works 
at Oxford, three towns in the MidlandCounties- Warwick, Dudley, 
and Westbromwich—are now candidates for the benefits expected 
to result from their being built in their respective vicinities. The 
corporation of the first-named town have even gone so far as to 
meet the directors, but the result of the interview has been any- 
thing but satisfactory. The chairman of the directors, in reply to 
the “yoy of Warwick, as to whether it might not be years 
before the works were removed, said ‘‘ Certainly not this year.” 
In the words of one of the deputation, this answer was a 
“* clincher.” 

On Friday last, at the King’s Heath Special Petty Sessions, the 
magistrates, after a consideration of four hours, granted for twelve 
months a license to Messrs. Knight, Merry, and Davis, of Brad- 
ford-street, Birmingham, to erect various sheds and buildings to 
constitute a fog-signal manufactory, at King’s Heath, but the 
bench reserved their decision for a fortnight as to how much gun- 
powder should be kept on the premises at one time. 

The adjourned inquiry into the causes of the deaths of the two 
men who, as we stated in our last, were killed by the explosion of 
a tuyere at the blast furnaces of Mr. G. H. Hickman, of Tividale, 
near ‘Tipton, was resumed on the Ist instant. The accident had 
happened a week previously, and the coroner had adjourned the 
inquest in order that scientific evidence might be produced. The 
furnace manager of some neighbouring furnaces, an experienced 
man, deposed that the exterior of the furnace at which the acci- 
dent took place was in good condition, but the interior was in a 
very bad state. The ‘‘boshes” were nearly all gone, and the 
bottom rose up considerably—too high to hold the iron with safety; 
while he found that the tuyere had had a hole drilled in its nose. 
The effects of the “‘ boshes” wearing away would be that the 
material would drop, and they could not tell from the outside that 
such was the case. The ‘‘ boshes ” usually lasted for some years; 
but in the present instance they had gone unusually soon. He 
hardly thought that the furnace had been carefully and properly 
worked; nevertheless, the tuyere was a good one, and he believed 
that the iron had come down to it, drilled the hole mentioned, 
and thus caused the explosion. The inquest was further adjourned 
until the 13th instant, in order that a man who was injured, and 
who was the alleged responsible person, might attend. 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tue IRON TRADE: Scarcity of Orders ; Works Regularly Employed : 
Confidence in the Future; Firmness of Prices ; Increased Demand 
for Pigs—TueE TIN-PLATE TRADE: Charcoals in Good Demand— 
SreaAM Coat TRADE: Increased Activity—Hovusre Coat TRADE: 
Larger Consumption : Prices in Favour of Sellers—Tut CAERLEON 
Trin Works—NeEGLEcT oF Duty BY A FireMAN—THE Risca 
Wipows’ AND ORPHANS’ FUND—PRESENTATION TO A FORGE 
MANAGER— HALF-YEARLY MEETING OF RAILWAY COMPANIES— 
THE PRODUCTION OF OIL IN WALES. 

Since last report the iron trade of Wales has not experienced any 

material change. Most of the old orders on the books have been 

executed, and as fresh ones come in but slowly, both on foreign 
and home account, some makers are looking out for specifications. 

Notwithstanding this drawback the ironmasters manage to keep 

their mills and furnaces going pretty regularly, and, taken 

altogether, the trade is not so flat in this district as it is said to 
be in otMer districts. There is a continued confidence that ere 
long business prospects will be brighter, especially if the antici- 
pated further reduction in the rate of discount takes place. It is said 
that there are plenty of orders ready to be given out, but merchants 
hold back until the money market is in a more easy position. The 
exports on American account are not so large as they were.a month 
or so ago, and according to the recent advices from New York 
the requirements of the States will not come up to the 





expectations entertained a short time since. If, however, the 
aspect of the American trade is rather cloudy, there is no cloud in 
connection with the present and future prospects of business with 
the Eastern niarkets. Considerable shipments of rails have been 
made, and several specifications are in course of execution and in 
hand ; and there is every reason to believe that the spring demand 
from that quarter (as reported last week) will be characterised 
by much briskness. There is no change to record in the amount 
of business doing with the republics of South America, and from 
the various Continental markets the inquiry is moderately good. 
Although as a rule — keep up, still there are instances in 
which makers have relaxed their terms a little. Business for the 
more general descriptions of iron is being gradually extended, and 
there is no doubt that it will soon become a most important branch 
of the iron trade of Wales. The demand for Welsh pigs on 
Staffordshire account, mentioned in last report, continues, and 
prices remain e 

There is an average business doing in tin plates, and for superior 
charcoals there is a ready sale at full prices; but for coke and in- 
ferior qualities the inquiry is not so brisk. 

_ The steam coal trade has not been in a better position for some 
time than it is at present. The collieries are in active operation, 
proprietors being well-off for orders, and large quantities are 
exported to the mail-packet coaling stations and the foreign 
markets, The inland trade is characterised by the usual activity, 
and if the district of South Wales had the benefit of the narrow- 
gauge on the Great Western Railway the traffic would be con- 
siderably enlarged. The consumption of house coal keeps 
increasing, and despite the ample supply quotations are more in 
favour of sellers than they were last week. 

The Caerleon Tin Works are about changing hands. They have 
been in the hands of the Fothergill family since 1817, and for very 
many years they were used as wire and tin-plate works. Of late, 
however, the establishment has been confined to the manufacture 
of tin plates. The new proprietors will be the Messrs. Moggridge, 
who are the owners of part of the freehold; and it is satisfactory to 
know that the management will continue to devolve on Mr. 
William Jones, who has so successfully carried on the works for 
the Messrs. Fothergill for upwards of thirty years. It may be 
remarked that Caerleon is the oldest tin-plate works in Wales 
with one exception. 

At the Pontypridd Petty Sessions on Thursday, Richard Watkins 
was charged with neglecting his duty at the Navigation Colliery, 
the property of Messrs, Nixon and Co. Mr. Linton applied in 
support of the information. Mr. George Brown, the manager of 
the colliery, and other witnesses were examined, and they stated 
that defendant was employed as a fireman. On Sunday, the 23th 
ult., he delegated his duty without permission to another fireman 
named Zephaniah Jones. The latter, not being thoroughly 
acquainted with Watkins’ district, left a portion of the eastern 
workings without having been examined, and on Monday morning 
an accumulation of gas was discovered in the same. Defendant 
received a good character, and Mr. Brown stated that he did not press 
for a heavy penalty, but he thought it his duty to bring the case 
before the magistrates as a warning to the other hands employed. 
The magistrates remarked that it was a very serious offence, as all 
the lives in the colliery were jeopardised by this one act of neglect. . 
In consideration, however, of the defendant’s good character, they 
would only fine him 40s. and costs, 

The annual meeting of the subscribers to the fund for the relief 
of the sufferers by the calamity at the Risca black vein pit has 
been held at Newport, Mr. T. F. Lewis, the mayor, in the chair. 
During the past year three widows have married, and received 
dowries varying from £20 to £15, and one has died; leaving on the 
3lst of December last twelve widows and thirty-one children, 
thirteen aged parents, and nine orphan children, weekly recipients 
of the fund. The sum of £483 6s. had been expended during the 
year, and the weekly payments are now £6 18s. 6d. The balance 
in the hands of the treasurer is £3,025 0s. 1ld. The total amount 
expended since the date of the calamity has been £4,415 Lis. 

The workmen at the Blaenavon Company's forge and mills have 
presented their late manager, Mr. J. Wharton, with a handsome 
silver tea and coffee service of the value of £55. The presentation 
was made at the Victoria Inn, by Mr. Thomas Phillips, roller, on 
behalf of the committee, who spoke of the deep regret felt by the 
workmen on account of Mr. Wharton leaving, and they wished 
him every success in his new situation at Hartlepool. Mr. Wharton 
replied in a feeling speech, in which he thanked the company for 
= a handsome manner in which they had testified their regard 

or him. 

At the half-yearly meeting of the Penarth Harbour Dock and 
Railway Company, a dividend of 1} per cent. per annum was 
declared. Messrs, H. J. Evans, J. H. Insole, and J. Dixon, the 
retiring directors, and Mr, T, Watkins, the retiring auditor, were 
re-elected. The twenty-fourth half-yearly meeting of the share- 
holders of the Vale of Towy Railway has been held at Llandovery, 
Mr. Davys in the chair. A dividend at the rate of 3 per cent. per — 
annum was declared on the share capital, and Mr. C. Bailey, MP. 
and Mr. T. Jones were re-elected directors. The meeting was then 
made special, and the lease of the line to the Llanelly Railway and 
Dock Company was appreved of and sanctioned. It was also resolved 
that all the eee shares should be converted into a general 
stock. At the ordinary half-yearly meeting of the Coleford, 
Monmouth, Usk, and fetgeed Railway Company, Mr. Thomas 
Brown in the chair, the directors’ report was unani ly adopted; 
a dividend at the rate of 3 per cent. per annum was declared for 
the half-year, and the retiring directors were re-elected. At the 
thirty-ninth half-yearly general meeting of the Llynvi Valley 
Railway Company, Mr. A. Macgregor in the chair, a dividend at 
the rate of 4 per cent. per annum, free of income tax, was declared 
on the ordinary stock of the company. Mr. A. M r and 
Mr. P. Rose were re-elected directors, and Mr. W. W. loitte 
was re-elected auditor. The traffic receipts for the half-year 
showed £11,217 19s, 7d., against £10,715 6s. 7d. for the correspond- 
ing period in the preceding year. 

The Vale of Neath Railway Company, at their half-yearly 
meeting, Mr. Vaughan in the chair, declared a dividend at the rate 
of 5} per cent. per annum for the half-year, being at the same 
rate as the previous half-year and 14 more than the corresponding 

riod of last year. This dividend is guaranteed by the Great 

Vestern Company under an arrangement effected between the two 
companies. A bill is now before Parliament for a ating the 
company with the Great Western, or with the Great Western and 
London and North-Western jointly. Messrs. Vaughan, T. Gibson, 
and F. 8. Head were re-elected directors, and Mr. 8S. Benson was 
re-elected auditor. Atthe thirteenth half-yearly meeting of the Pem- 
broke and Tenby Railway ym ae , held at Seubesie Dock, Mr. 
W. Owen in the chair, a dividend at the rate of 5 per cent. per 
annum was declared for the half year on the ordinary and pre- 
ference shares of the company. The chairman said the extension 
to Whitland would be opened in the first week in July; and that 
having failed in effecting arrangements with the Great Western 
Company for an extension ef the narrow gauge from Whitland to 
Carmarthen, they had a bill now before Parliament for construct- 
ing an independent line. At the half-yearly meeting of the 
Mid Wales Railway, the chairman (Mr. Whalley, M.P.) expressed 
his regret at the failure of Messrs. Watson and Co., the contractors 
and lessees, which had necessarily embarrassed the company’s posi- 
tion, and as the last half-year’s rent, due in January, had not been 
paid, the directors were unable to declare a dividend. In their 
payments to Messrs. Watson and Co. the company had exceeded 
their capital in their desire to open the line and get a supply of 
— ~ . and the po gee aa introduced a ill into Parlia- 
ment for the of raising the capital necessary to disch: 
all their liabilities. Securities, coutition of Lloyd’s bends oak 
bills of exchange, had been given to Messrs. Watson and Co., upon 


which | proceedings had been instituted inst the com 
but the lirelnon believed they had a just equitable dame 
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become noted as an oil-producing district. Already large quan- 
tities are being extracted from the coal and bog by the companies 
that have been established, and there is every probability of 
several fresh companies being formed, capitalists being induced to 
enter into the speculation by the favourable reports as to the 
profits made. Three of the companies have declared dividends at 
the rate of 10 per cent. per annum for the last half-year, viz., the 
Oil Seed Crushing Company, the Leeswood Cannel and Coke Com- 
pany, and the Coppa Oil Company. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Taz Gtascow Pic Iron MarKeT—MEETING OF MINERS IN Coat- 
BRIDGE —LIst OF VESSELS LAUNCHED IN THE CLYDE DURING THE 
Past MoytH—MEETING OF THE GLASGOW GEOLOGICAL So- 
creTY — LAUNCH OF A PoweRFUL DrepGeR— LAUNCH OF THE 
WEASEL, THE NORTHAMPTON, AND THE HERALD — CONTINUED 
Prosperity oF THE IRoN TRADES IN SCOTLAND — NEW 
MeETHop of Makina STeEL—TuHe TRIAL TRIP oF THE GREAT 
NORTHERN. 

Tue Glasgow pig iron market still continues in a very excited 

and unsatisfactory state. A few Liverpool’ speculators have 

succeeded effectually in “rigging” the market. ‘These Liverpool 
speculators, acting as ‘* bulls,” are in the meantine carrying every- 
thing before them, and the poor Glasgow speculators, who have 
been acting as ‘‘ bears,” are being gored most unmercifully by their 

Liverpoo! brethren. Were this fight confined merely to them- 

selves it would be a matter of supreme indifference to the general 

public, or, rather, were the effects of their ———- only the 
making of money by the ‘ bulls,” and the losing of it by the 

“bears,” it would call for little or no comment from outsiders; but 

as it is their operations are cramping and confining to a serious 

extent the legitimate trade. These speculators, who seem to have 
unlimited banking facilities, who produce nothing, who work at 
nothing, who use not the iron, nor sell it even to those who 
do use it, have by this combination forced the iron to such 
fancy prices that ironfounders, malleable iron makers, and others 
who devote their time, energy, and capital to this great branch of 
industry in Scotland, are in the meantime compelled to suspend 
operations, as rates for casting, malleable iron, and similar goods, 
equivalent to present prices, cannot be obtained; while those who 
have contracts on hand and have to buy their iron, are suffering 
severe loss; and these are merely afew of the effects upon the country 
of this most unwarrantable combination. Since our last quotation 
the prices have advanced rapidly; on the 1st inst. the market closed 
73s. Ud., sellersasking 73s. 10d. prompt; No. 1G.M.B., 73s. 9d.; No. 

3, 73s.; Middlesbro’ warrants, 59s. 6d. cash; while on the 7th inst. 

the price had advanced to 77s. 6d. cash, and 78s, 3d. one month, 

buyers even on former, with sellers on latter terms—No. 1 G.M.B., 

77s.; No. 3, 76s.; Middlesbro’ warrants, 60s. cash. 

On the Sth inst. there was anotier large meeting of miners held 
in the Adelphi Theatre, Coatbridge, for the purpose of hearing the 
replies given in by the various deputations appointed to wait upon 
the employers in the district, asking for more wages and fewer 
hours of labour. These reports were mostly of an unsatisfactory 
nature to the miners. Messrs. Donaldson and Rooney, and 
several others from the west district, then addressed the men on 
the importance of unity of action, after which several resolutions 
were passed ip accordance therewith, and after a vote of thanks to 
Mr. Neil Bell, the chairman, the meeting dispersed. 

The following is a list of the launches in the Clyde during the 
past month :—The Argyll, a paddle steamer, built by Messrs. 
Barclay, Curle, and Co., Stobeross, for D. Stewart, Esq., Glas- 
gow; the Pallas and Ceres, two lighters of 160 tons, built by 
Messrs. Barclay, Curle, and Co., Stobcross, for the Leith, Hull, and 
Hamburg Steam Packet Company, Leith; the Ajax, a screw 
steamer of 2,300 tons, built by Messrs. Scott and Co., Greenock, 
for Alfred Holt, Esq., Liverpool; the Villa del Salto, a paddle 
steamer of 600 tons, built by Messrs. J. and G. Thomson, Clyde- 
bank, for the Naeva Companie Saltena, Salto; the Minero, a 
barque of 540 tons, built by A. Stephen and Sons for James 
ifainsworth, Esq., Liverpool; the Gleniffer, a ship of 800 tons, 
built by Messrs. Barclay, Curle, and Co., Whiteinch, for Messrs. 
J. and A. Allan, Gla8gow; the Kittiwake, a screw steamer of 
380 tons, built by Messrs. T. Wingate and Co,, Whiteinch, for the 
North Lritish Railway Company, Carlisle; the Ardencaple, a 
paddle steamer of 275 tons, built by Messrs. Robert Duncan and 
Co., Port-Glasgow, for the Greenock and Helensburgh Steamboat 
Company (Greenock); and the Roseneath, a sister ship, by the 
sume builders, for the same company; the Cosmo, a twin-screw 
steamer of 400 tons, built by Messrs. A. and I. Inglis, Pointhouse, 
for the River Plate trade; and a dredger by Messrs. W. Simons 
and Co., for the Continent. 

The Glasgow Geological Society held their usual monthly meet- 
ing on Thursday last at the Andersonian University, Glasgow, the 
Rev. H. W. Crossby, one of the vice-presidents, in the chair. 
After admitting a number of gentlemen as members, Mr. John 
Young exhibited firm species of Foraminifera which he had 
collected lately from the limestones and shales of the Lanarkshire 
coalfields. Mr. White read « very interesting paper on the Clyde 
as a river and firth, its course, rocks, and geological aspects; and 
Mr. J. Donald Campbell, ina brief verbal statement, submitted for 
the consideration of the meinbers ‘‘ some difficulties in the ordinary 
theory of the origin of species,” which led to an animated debate, 
and the expression of opinions by many of the members adverse to 
those suggested by Mr. Campbell, who made an able reply. The 
ineeting then adjourned. 

A new iron dredger built and engined by W. Simons and Com- 
pany, London Works, Renfrew, was successfully launched on 
the last day of last month. This vessel is of the most powerful 
description, being calculated to dredge in 30ft. of water, at which 
depth each bucket will raise about one ton. A sister dredger will 
be launched in a few weeks, and both are intended to cut a ship 
canal on the Continent. These dredgers will be followed by a 
fleet of iron steam hopper barges similar to those constructed by 
this firm for the Clyde. 

On the Ist inst. a beautiful screw steamer, the Weasel, of 700 
tons and 150-horse power, was launched from the building yard of 
Messrs. J. and G. Thomson, for the Messrs. Burns, of Glasgow, 
to run between Glasgow and Belfast, to replace the Beagle, which 
was run down in the Channel last year. On Saturday Messrs. 
Charles Connell and Co., Glasgow, launched a fine composite 
sailing ship, of 1,300 tons, named the Northampton, for Messrs. 
Somes Brothers, London. Her place in the building yard will be 
occupied for the construction of an iron ship, of 1,200 tons, for 
Messrs. George Smith and Sons, Glasgow. And on the same day 
Messrs. Caird and Co., engineers and shipbuilders, Greenock, 
launched from their east building yard a paddle steamer named 
the Herald, to sail between Glasgow and Campbeltown. Her prin- 
cipal dimensions are :—Length, 200ft. ; breadth, 22}ft. ; depth, 
1lft. Her engines, which are oscillating, of 150-horse power, are 
made, and will be put on board by the builders. They are fitted 
with Caird’s patent expansion valves and feathering floats. 

‘The engineers, shipbuilders, machine-makers, and all the iron 
trades in Scotland still continue busy. Numbers have to re- 
fuse orders, quite unable to turn out orders as quickly as they 
come in. 

At present experiments on a large scale, with the most satisfac- 
tory results, are being carried on in Glasgow for the manufacture 
of steel direct from the iron ore. The patentee, and others who 
understand and have had large experience in the converting of 
steel, state that they will have no difficulty in making a superior 
steel at less cost than common malleable iron. 

On the Ist of this month the Great Northern, a new paddle 
steamer, built by Mr. John Key, engineer and shipbuilder, Kirk- 
caldy, for the Liverpool and Dublin Steam Navigation Company 
(Limited) perforined her first trial trip in the Firth of Forth, pre- 
vious to commencing to trade between the afore-mentioned ports. 











Her principal dimensions are: —Length, 250ft. ; breadth, 30ft.; | existing one on the main line, and joins that line at the old cattle 
depth of hold, 14ft. Gin.; tonnage, builders’ measurement, 1,050 | dock, near a The line crosses over the old Spital 


tons. The engines are oscillating, 350-horse power; cylinder, 
65in. diameter, 6ft. stroke. 
£35,000. From the excellent manner in which the Great Northern 
performed her trial trip it is confidently expected that she will 


make the passage between Liverpool and Dublin, a distance of | 


138 miles, in about eight hours, a speed hitherto unattained in the 
vessels employed in this service. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 


LiverPooL: The Mersey Tunnel Scheme: Liverpool and Dublin 
Steam Navigation Company : Mersey River Steamboat Company : 
Exports from Liverpool; A Great Public Park: The Mackay 
Cannon—Nortu-EAsterRN District: Blyth and Tyne Railway : 
Tyne General Engineering Company : Tyne General Ferry Com- 
pany: Central Northumberland Railway: Steam Shipping : 
North-Eastern Railway (Quayside Extension)—STatTE OF TRADE : 
Cleveland : Sheffield : Leeds: South Yorkshire : Great Grimsby— 
BRADFORD CORPORATION WATERWORKS—THE MIDDLE LEVEL. 


Tue Birkenhead Commissioners have resolved to petition against 
the Liverpool and Birkenhead Railway (Tunnel) bill on the ground 
that the proposed cutting to Price-street would seriously interfere 
with sewage and other works. The Great Northern, a new paddle- 
wheel steamer, built for the Liverpool and Dublin Steam Naviga- 
tion Company, is about to commence running on that station. 
She has cost £55,000, and was built by Mr. J. Key, of Kirkaldy. 
Her engines, which are on the oscillating principle, are of 350-horse 
power. On Saturday the Mersey River Steamboat Company’s 
steamer Siren went on her trial trip. The Siren is the third boat 
which has been built for the company, and engined under special 
contract with Messrs. Fawcett, Preston, and Co., of Liverpool. 
She was bult at Preston by Mr. M. Hearne, under the superinten- 
dence of Mr. Douglas Hebson, consulting engineer. The Siren 
proceeded northwards, along the Liverpool side, as far down as 
the north end of the dock works below Bootle. She then crossed 
over to the Cheshire side, and coasted up by New Brighton, 
Egremont, Seacombe, Woodside, and Tranmere. On _ passing 
Tranmere the company sat down to a collation. In replying to a 
toast, Mr. G. H. Horsfall stated that the success of the ferry was 
in every way gratifying, as it had been established more with the 
intention of supplying a much-needed accommodation to the 
inhabitants of the south end of the town. In evidence of this 
want it might, he said, be interesting to know that since the 
opening of the ferry in April of last year the number of passengers 


carried by the company’s boats was close upon 800,000, exclusive of | 


contractors, children, and others. Durmg January, 1866, the 
total value of British goods exported from Liverpool was 
£7,803,384, against £4,972,178, £6,027,316, and £3,906,866 for the 
corresponding month of the years 1865, 1864, and 1863. The de- 
clared value of exports from Liverpool to the United States for 
the month of January, 1866, was £2,878,301, against £648,662, 
£1,839,584, and £1,240,098 for the corresponding month of 1865, 
1864, and 1863. The Liverpool Corporation propose to purchase a 
quantity of land adjacent to the present Prince’s Park, which they 
intend to transform into a public park to rival the great parks of 
London and Paris. The Earl of Sefton is to receive £250,000 for 
the land, which is to be laid out in the first style of ornamental 
landscape grounds, with the long-desired addition of a ** Rotten- 
row,” where equestrians can enjoy horse exercise with comfort 
and pleasure, and in “ society.” On Saturday Mr. J. Mackay, the 
inventor of the cannon which bears his name, tried two new 
ones of steel and wrought iron on the Crosby Sands, near Liver- 
pool. The firing was at a target 9ft. square, with a 2ft. bull’s eye, 
and distant 500 yards from the muzzle of the gun. Allowing for 
the shaky platform from which the guns were fired, the practice 
was remarkably accurate. Nine shots were fired from the two 
guns—one steel the other cast iron —and it is worthy of note that 
the practice from both was equally good, although the latter was 
actually fired from the top of a “*lorry.”’ Every shot fired struck 
the target within a radius of 4ft., and three were within the bull’s 
eye. One splendid shot from the cast iron gun struck the exact 
centre of the bull’s eye. The longitudinal deviation, as evinced 
by the marks on the sand, was about 24ft., but three shots were 
beautifully in line. The lateral deviation was scarcely a yard. 
The following were the distances of shots from the centre of the 
target : 





Ft. In. Ft. In. 
Nearest .. ee 010 Next oo oe eo 2 0 
Next . j : 3 - iy Ge: a ee 
” o- oe eo , os oo o 2 4 
” oe ee 1 8 ” oe oe o 2 8 
” o- oe ’ 9 —_—- 
15 il 

Average ee ee ee ee = Ift. 9}in. 


With regard to the north-eastern district, we may note that the 
Blyth and Tyne Railway Company proposes to provide additional 
station accommodation at Blyth. The Tyne General Engineering 
Company are making a new issue of shares. In the new prospec- 
tus which the directors have issued, they state that they have 
acquired extensive works at St. Peter’s, the whole of which, in- 
cluding plant and machinery, have been paid out of the capital 
already subscribed. The Tyne General Ferry Company have made 
considerable progress during the past year, having added six new 
steamers to their line. ‘The saloon boats have had their saloons 
removed from the deck to make them more suitable to the increas- 
ing traflic. The fleet of steamers now comprises 21 boats, all of 
which are in efficient condition. The whole of the landing stages 
have been improved and enlarged. It is expected that a section of 
the Central Northumberland Railway from Gap to Rothbury 
will be completed in twelve months. The works, divided into 
eight contracts, have been let for £44,498. The iron screw- 
steamer Sado, built on the Tees, and fitted up by Messrs. 
Richardson, Denton, Duck, and Co., at Hartlepool, with 
engines, has left for the Mediterranean with a cargo of coal. 
She is intended to trade there amongst the islands. The Chilian 
screw steamer, built by Messrs. Pearse, Lockwood, and Co., Stock- 
ton, steamed away from Middlesboro’ out to sea on Saturday for 
Hartlepool, where her compasses will be adjusted. The North- 
Eastern Railway Company is proceeding with its Quayside line at 
Newcastle, after plans prepared by Mr. 'T. E. Harrison and Mr. 
R. Hodgson. Owing to the natural features of the ground the 
line throughout will run either in tunnels or open cuttings ; and 
in consequence of the Quay being so much below the level of the 
Tynemouth line, the gradient throughout will be 1 in 30. From 
the quay to the main line the new railway will assume the form 
of a semicircle. On the quay the works are very extensive. The 
line terminates near the old gasworks. By the removal of a 
large portion of the Ropery Banks, an extensive area has been 
gained for laying down lines of rails and turntables. It was 
originally intended to commence a tunnel shortly after the line 
curved in towards the bank, but the friable nature of the ballast 
and sand prevented this, and tunnelling will commence just to the 
west of the police station of the D division. The tunnel! will pass 
beneath the New-road at a depth of 45ft., and clearing the east 
end of St. Ann’s-row. Its length will be about 250 yards, at a 
curve of 8} chains radius. At the end of the tunnel an open 
cutting commences, and runs a distance about 176 yards on the 
west side of Lime-street. The line will then enter,a second 
tunnel, curve: in a radius of about 10 chains, and passing beneath 
Stepney Bank immediately below Mr. Harrison’s tannery. The 
roadway of the tunnel is about 20ft. below Stepney Bank, and the 


Tongues tunnel at two points of its course. The line throughout 


The vessel has cost upwards of | will be a single one, and will be worked by locomotive power. The 


| line running along the quayside will be constructed by the corpora- 

| tion. As at present arranged, it will not be extended between the 
river police station on the east, and the sixty-ton crane will limit 
it on the west. It will consist of two lines of rails, worked by 
turntables, the latter serving to place the trucks on the North- 
Eastern Company’s line. 

Strikes continue among the workmen engaged in the Cleveland 
iron trade. The state of the blast furnaces of the district is as 
follows :—In, 86; out, 21. For pig iron the demand is on the 
increase, and prices are on the advance. The make of finished 
iron has, on the whole, been very satisfactory, and some large 
orders for railway bars and angle iron have been sent off. There 
has also been a good quality of merchant iron, of all sizes and 
descriptions, sent by rail and by water. The demand forfoundry 
iron is greatly on the increase, there being some very large orders 
for railway chairs, pipes, and almost every description of 
casting to execute. There have also been some shipments 
of pig iron for France. At Sheffield, business continues active 
in nearly all branches. The orders from Canada for cutlery 
and hardware generally are unusually large. There are 
to hand from Canada good orders for steel and plated ware. 
From France, Germany, and some other continental states there 
are fair orders for poe a the lighter descriptions of tools. The 
Indian and Australian markets must still be considered rather 
languid, though there are fair orders thence for some descriptions 
of goods. There is still a good trade with the United States in 
cutlery, steel, tools, and general goods, The other markets show 
no change. The home markets are rather languid on the whole. 
There is no falling off in the railway orders. The file trade is ata 
standstill, in consequence of a great strike. The Masters’ Association 
have formed a Limited Liability Company for grinding files » - 
chinery, and it is understood that file-cutting machines will also be 
introduced if the men persist in their demands. With regard 
to the iron and machine trades of Leeds, it may be stated that 
the activity last reported is not at present so noticeable in the 
demand for common iron, owing to the great advance in pig iron, 
and the disinclination of purchasers to make the same advance in 
merchants’ iron. The makers of best descriptions continue fully 
employed. Steel tires also sell freely. The machine and tool 
trades are also in a flourishing state, and the same favourable 
report may also be made with respect to the locomotive and rail- 
way plant makers. The demand for the metropolitan market 
from the South Yorkshire coal-field is limited, and the same 
remark applies to the seaborne supply. The number of loaded 
wagons, both at London and Doncaster, is far beyond what is 
usual at this time of the year. For Sheffield, the inquiry is good, 
and for slack, both for the manufacture of coke and for the cotton 
manufacturing districts, there isa good demand. For Hull and 
Grimsby some collieries are doing a fair amount of business. The 
coke trade is active. The export of coal from Grimsby is largely 
increasing. In 1862, when the Royal Docks were opened, 4,000 
tons were exported, while the total in 1864 had increased to 
155,205 tons. Last year’s total was not expected, in consequence of 
strikes at the collieries, to equal that of 1864. The yearly ship- 
-ments since 1852 have been as annexed :-— 

Tons, Tons. 





3853 20 cc co ce co 4,000 1860 2c ce co co co 96,857 
1853 .. co os «0 9,500 1861 2... oe oe oe oo 114,500 
1864 .o co co co eco 28,388 1862 .. oe oe ce ov 105,800 
1955 .. «. oo oo 11,158 1463 2 oe oe oe oe 153,000 
18°6.. . cc cc ce 59,000 1864 .. oc co ce oe 155,205 
1857 .. cc co co co 93,000 1865 .. oe co ce co 96,983 
1853 2. 20 ce os oo 121,000 (Half-year to July only). 
1859 2. oc ce cf + 180,828 


1860 was a year of strikes at the collieries, Of the 155,205 tons 
exported in 1864, 22,000 were sent by the coasting trade ; 133,205 
for the Continent. 4 

Mr. Rawlinson, C.E., last week made an official inspection of the 
reservoirs of the Bradford corporation, including Doe Park, 
Barden, and Grimwith. He was accompanied by the mayor and 
several members of the corporation, and the result was satisfactory 
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Coprern—British—cake and tile,'| £ 5 
PCT LON secccececcreceee 94 0 0..96 0 0} 87 00. 00 @ 
Best selected... cececccceee | 97 0 0.. 99 O 0; 8810 0.. 8910 0 
Sheet ..cccccece cccceccee | 96 O 0..101 0 O} 94 0 0.. 95 0 O 
Bottoms...ccccccccecccosece 103 O 0..106 0 0] 99 O 0..100 0 O 
Australian, per ton.......++ -| 96 0 0..100 0 0; 8810 0.. 92 0 0 
North American .........-05| 0 0 0.. 0 0 0} 000... 000 
Spanish Cake .. eccccce | 88 0 0.. 91 0 Of 83 O 0.. 84 0 O 
Slab. for prod. 96 per cent. ..| 89 0 0.. 91 0 0] 81 0 0.. 82 0 0 
YELLOW METAL, per lb. ......| 0 0 7% O 0 8§| O O 7%... O O 84 
IKON, Pig in Scotland, ton......| 318 3 cash, | 210 6 cash. 
Bar, Welsh, in London ......} 715 0.. 8 0 0) 7 0 0.. 710 0 
Wales....c006 615 0.. 7 0 0} 6 0 0.. 610 0 
Staffordshire .. 815 0.. 0 0 0| 810 0.. 0 0 0 
Rail, in Wales ......+0+ eooee 615 0.. 7 0 0| 6 5 0.. 610 0 
Sheets, single in London ....| 1015 0.. 0 0 0| 1010 0.. 0 00 
Hoops, first quality..........| 915 0.. 0 0 0}] 910 0.. 0 0 0 
Nailrods..... 815 0.. 0 0 0} 810 0.. 0 00 
BOE  cccscosccosss eee 1110 0.. 12 O 0] 1115 0.. 12 0 O 
LEAD, Pig, Foreign, per ton....| 20 0 0., 20 5 0| 1910 0..19 15 O 
POG, W. Biscccsccvcscese Oe 8 HMO OT 8 8... 8 Oo 8 
Other brands .. -| 2017 6.. 21 5 0} 20 0 0..20 7 0 
Sheet, milled -|22 0 0.. 0 0 0} 2100.. 000 
Shot, patent .... 2315 0.. 0 0 0| 2300.. 0 00 
Red or minium...... 220 0.. 0 0 0/21 0 0.. 0 0:0 
White, dry..ceccoe --/ 2910 0.. 2915 0) 26 0 0.. 0 0 0 
ground in oil.... «| 2810 0.. 2910 0) 2610 0.. 0 0 0 
Litharge, W.B.... oo | 2415 8.. 25 0 0] 3 0 0.. 0 0 O 
QUICKSILVEK, per bot. ........| 715 0.. 8 0 0] 8 00... 00 0 
SPELTER, Silesian, per ton......| 24 0 0.. 24 5 0/1915 0.. 0 0 0 
English shevt ..cccccccece -- | 30 0 0.. 32 0 0} 24 0 0.. 2410 O 
White zinc, powder........+. 000. 00 0| 000... 0 0 0 
STEEL, Swedish faggot wot ©4640. C6 CH 6.6.9 6 8 
EB cecccosscsscccecscosoess 15 5 0..15 10 0/15 0 0., 0 0 0 
TIN, Banca, per ewt... 48 0. 0 0 0' 416 0., 417 0 
Straits, fine—cash . 440. 45 0} 48 0.. 4 810 
Prompt 3 months 470... 0 0 0} 410 0, 411 0 
English blocks .... 410 0.. 411 0) 414 0.. 417 0 
BOND cccccccccce e ooo | 411 0... 419 Of 415 0.. 418 © 
Refined, in blocks......++.. 418 0.. 414 0} 416 0. 50 0 
TINPLATES, per bx of 225 sheets 
IC COBC..ccccscee sscese oceoo} 17 6. 28 6] 216. 14 0 
SE iccccccccscees oo i’ &. 16% G1 TB 17 O 
IC charcoal .....0 cee 14 @. £10808 1217@. 1 8 8 
IX ited. coccccce eccccccccce 200.. 2 | 113 0.. 114 0 
PRICES CURRENT OF TIMBER. 
866 1885. || 1866. | 1865, 
Pericad £4 8. £ | 4 8. £ 8. |! Perload— #4 ws 45,2 802 
Teak......+.+++++-t1 10 42 10 | 123 10 13 10 || Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415] 31 415 || Canada, Ist quality 17 0 1910/18 019 0 
yellow pine. 215 310] 3 0 4 0} tnd co... 121014 0 1 1410 
St John’s N.B,yel.. 0 0 0 OO] O & uf a 18 10 1410 
Quebec, oak, white... 415 5 5| 510 610)) 111013 0 
-4 5 415 | 310 410); 01 0 
6 0 6/ 0 0 O || Memel - 00 0010 015 0 
elm ...... 310 6 0©| 310 5 0} Gothenburg, yel...49 011 6) 10 011 © 
Dantsic, oak ...... 310 6 0| 310 610 white 8 0 9 0| 9 0 910 
| fir........ 2 & 310] 215 310]! Geffe, yellow...... 10 0131 0] 101011 10 
Memel, fir +» 8 0 810) 310 4 0 |) Soderhamn ...... 91011 ¢| 91011 O 
| Riga ... «+ 3.5 310) 310 3 5) Christiania,perC. 
| Swedish — sees 3 0 210] 910 215) ian by aby Of ae 023 0118 023 0 
Masta, Quel - ne : _ ; . ; . : ;~ | na ore 
ine 
7d.pine 0 0 0 01 0 0.0 o|| pola at | 04 1 @ OM1 6 
Lathwood, Dantz.im. 510 610] 710 8 6 || Staves, per 
St. Peter's 7 © & 0} 810 9 10)) Quebec, pipe...... :0 085 (| 60 0 650 
| tert pa ree er ae Lele | dest puncheon 20 035 (/18 0 190 
u.bec, wht spruce 
Miduanwhtcprace 121918301130 15 0 | Mpipe..srre | 2700290 | $9 © Mero 


crown of it about a foot below the surface. The tunnel continuing | 


onward, runs beneath Davidson’s Buildings, and terminates at 
Register-strect, near the top of Elwick’s-lane. The line then runs 
on in an open cutting towards Ridley-villas, beneath a bridge at 
Union West-terrace, entering a tunnel running parallel with the 











: ===> 


CREWE.—We understand that Mr. F. W. Webb, C.E., the indoor 
manager, under Mr. John Ramsbottom, of the locomotive and 
Bessemer steel works at Crewe, has arranged to leave the service of 
the London and North-Western Company for a highly responsible 
engagement at the Bessemer Steel Works at Bolton, 
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is 

. : itt 
acid,-and is stated’ to . ae S of) at 
glycerine to three’ ; ot nitvie Biers. 
an oily. lig oa ate rigor , innate in water 
but welvi ye in and é oar. 
compound, is the violent effect that it produces on the 


small to - a si 
aaa renders. a certain 


it will be converted into a liquid that . 
violently under ‘the hammer, but if anh glycerine be ' 
treated in a similar manner it will yield a non-explosive 
body which burns without noise, (32 see OR 

_ Ase with gun cotton and gunpowder in point 
of explosive power has considerably the 
advantage, one volume of the blasting oil of the specific 
gravity 1°6 affording about 1,300 volumes of a mixture of 
steam and mixed and this without ing into 
account the expansion due to the heat developed by the 


samee pond te ee tama ee and the 
game of heat be supposed developed as the ex- 
plodiott of gtihpowder would give, an increase of volume 


equal to 5,200 times the volume exploded will be the result, 
Sete ee ey 
- to believe that ion of i i a 
much higher degres 8 heat than that of gun; wilde ad 
earns BS apne Fy rature for g wder, which it 
probably is, the result of the explosion will be 10,400 times 
Tasdgieat abana: aeneamdiesaiuns an tatinas-et 
- about 800 volumes: 

Now Soking weights instead of . volumes—which' will be 
more egy le in practice—the actual relative power of 
gunpow m gan cotton and nitro-glycerine for a given 
weight.of will be :—Gunpowder, 1 ; gun cotton, 6°25; 

nitro-glycerine,'8; 
‘The advantage claimed by the inventors and patentees 
of blasting oil are, first, the great rapidity of explosion, 
rendering it aa pa | applicable to the disruption of gpen 
and fissured rocks earth. : In the looser such as 
chalk and conglomerate, it is stated to be highly effective, 
the fact being only too well known that gunpowder produces 
in rocks of such a mea ete mas f i results, A 
further advantage lies in the economy of labour in boring, ow- 
ing to the small bulk of oil required to produce.a given éffect ; 
but even disregarding the economy in labour, blasting with 
nitro-glycerine is stated to be less e ive. than with 
gunpowder. The main superiority of ‘the blasting oil over 
powdér is by no means so apparent wlhien the rock to be 
ted on-is hard and sound—it is in loose, friable, and 
fissured formations that both nitro-glycerine and gun cotton 
prove so much more valuable and economical than gun- 
der. The excavations of soft and unsound material 
can only be effectively accomplished by some agent the 
explosion’ of which is instantaneots, or nearly so, and 
etinary blasting powder is found to be almost, useless, and 
certainly; far from economical, when such kind of rock has 
to be dealt with. 
Certain inconveniences, it must: be confessed, attend the 
use of nitro-glycerine, and one of these is’ the almost 
sonous effect that the unexploded oil produces when it 
yecomes diffused in any close ill-ventilated working; for 
e le, in, a heading or in a tunnel.. To obviate this 
draw however, the manufacturers prepare cartridges, 
‘which ‘ensure the perfect combustion of the entire charge 
of oil. And these cartridges, although expensive at. first, 
‘are said to reduce the cost of boring to an extent that 
fully compensates for the increase of price. 
«The process of blasting with nitro-glycerine is both 
simple and quick: the hole“is’ bored out te the ordinary 
‘way, and without any great nicety being observed to make , 
it absolutely dry before loading, the charge of oil is intro- 
duced a tube; o fuse, somrying on its extremity a 
patent capsule, is then passed down till the end is immersed 
in the oil, and the hole is simply filled up to the top with 
either water or sand; nothing further remains but to 
ly a match, and the operation is complete. It may be 
° ed that ite ng 4 reared of fire with the oil. does 
not produce explosion, but a 1 quantity of gunpowder, 
ora manufactured for the Perf seldom’ fails to 
effect the desired result, ae 
Nitro-glycerine, although pretty freely used on the Con- 
tinent, has-not as yet come to be at. all generally ad: 
in England. Its effects are pronounced to be by those 
‘who have given it a trial; and on the Dublin Waterworks, 
‘where a considerable quantity has been used, it has been 
on the whole found a satisfactory blasting agent. It is 
said that under certain conditions the meee | oil becomes 
susceptible to.a degree that is dangerous, the cartridges 
sometimes ‘exploding by a slight concussion, and even 
Gytaiae et ; if such be the case at all generally nitro- 
cerine is likely to meet with little favour. Its use bei 
much more general on the Continent than in England is, 


however, an. t that the liability to spontaneous 
combustion is i occurrence; and if the manu- 
facturer, M, Alfred Nobel, of Hambn to 


is 
guarantee the safety of the oil, he Til Seba ensure it 
a much more general adoption than it has heretofore 
established in 


The antiquity of gunpowder as an invention being so 


this: 





decomposition 





great, and the knowledge of its preparation and properties 





sah 





compound in which the m ab 


nd very 


—_ 1000 
ition is calculated—assuming all 


eens 1000 - 
Powder of this composi 
the constituent elements to be Sarge pure—to give a 
perfect decoinposition ‘when ignited, that is to say there 
would be no residue of unconsumed, material whatever, but 
: bla “Afestute parity ofthe apaterials in almoet 
practica “purity of ials is at 
impossible of ‘accomplishment, and in England the r-* 
tion of the component ingredients. is soméwhat'm in 
order to compensate for the impurities. ' 
The degree of useful effect to be obtained from a given 
charge would naturally be assumed to depend on the per- 
fection of the manufacture of the 


wder; but, strange to 
say, until lately 'a preference has Sen generally iven to 
the impure and slowly burning. powder, not. only bacsiie> 
it was cheaper, but on.account, as.was supposed, of its 
superior power in heaving the rock, an* idea that is as 
erroneous as it is old-fashioned - ‘Lieutenant-General 


Sir J. Burgoyne, after a careful ‘series of experimen 

arrived at the conclusion that the rule of a pa 
application, that the best is the cheapest, applied eminently 
to gunpowder. .He instituted: a. systematic comparison 
between the ordinary commercial powder and Government 
cannon powder, resulting in ‘the unqualified verdict that 
the cannon powder is in all respects thie cheepee Ane best, 
it being more powerful for a given weight blasting 
powder, admits of more easy it effects.a saving 
in labour, allows of a greater depth’ of tamping, and is 
much less subject to deterioration from keeping than 
ordi miner's powder. To go further, and use,the finest 
quality of rifle powder, appears to he of doubtful advan- 
‘ee r the increased cost of manufacture is not equivalent 
to the: advantages gained by its use. . Instead, therefo: 

of the common ‘blasting powder, there is no doubt that 
powder of equal quality “with that ordinarily‘ used in 
artillery service may be applied with advantage and 
economy to mining purposes. -It can be. produced ‘by the 
manufacturers for about the same price as the commonly 
used article, which “is ly very impure ; and of 
course it rests ‘wholly with the consumers whether they 
will go on using inferior or adopt some .cheaper, because 


more effective blasting agent. 

A compound, “known as Davey’s blasting powder, has 
found its way into the market, ‘but apparently without 
any Very preat consumption. ' Its composition’ is somewhat 
analogous to ordinary powder, a ion of ‘the’ charcoal 
being replaced by some organic substance supposed to be 
starch, bran, or other mucilaginous a This sub- 
stitution is said to At on’ during ‘the process of} 
granulatioti, and is ‘su ‘d to’ effect a’ saving ‘of 37 per 
cent, in the weight of powder used. Containing, as it does, 
less nitre ordinary powder; and its manufacture 
being more rapid this und is less expensive, weight 
for weight, than the powder ‘in‘eommon “use; arid further, 
it r said ‘to ‘be not so’ dangerous, and td* produce less 
stoke, 

M. Lannoy, of Brussels, has invented another powder of 
apparently very similar composition to the last noticed. It 
is called white blasting powder, and contains sulphur, 
saltpetre, and a third substance resembling bran or'sawdust. 
The preparation ig a secret, but it iastp that the bran 
is first. treated with nifric acid, w would give the 
compound in part the character of gun cotton. The powder 
being slowly inflammable, a precaution has to’be adopted to 
insure its ignition’: this is nr Beg unravel the fuse’ and 
then tie the strands in a knot re introducing it into the 
charge; task Wee respects the operation of blasting is similar 
to t inarily. 

The last of the list.of blasting compounds is a patent 
powder discovered by A. de Tree, it is composed of nitrate 
of soda, 52°5; sulphur, 20°0; -washed tan, 27°5; | total 
100°0. ‘The nitre is first dissolved in boiling water, thé tan 
is then added, and subsequently the sulphur; when the 
mixture is complete it is removed from the fire, and all the 
water carefully evaporated away; the dried powder is then 
packed in casks or for use. 

The latter-noticed compounds, it is allowed, are of little 
interest, and are added more to complete the category of 
mining agents than to recommend them for adoption. 

The main advantages appear, all things considered, to'rest 
with the patent.gun cotton ; it has received a fair trial 
under most i and has fully impressed 
those who have used it with its superiority over gun- 

wder.- As-com to nitro-glyeerine gun cotton has 
ess power, or uces in fact less gas tor a given ‘bulk, 
but ava set of ns been provounced magick gp its 
composition _hitro-glycerine, which, “with careless 
usage, has more than onee produced serious accidents. 
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“of the ‘Midland Steam Boiler Inspection and 
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The boilers under the care of the com 


following purposes :—604 in collieries; 1, in ironworks; and 
the rensiting 141 for other works and mills. are of the 
; and 359 


following general descriptions :— 1,495 fired 
fired internally. .I am happy to be able to state that many very 
old boilers have been removed, and replaced those of newer 


need of this has been pointed out the owners have willingly set 
about the work, even though as in some cases it has involved the 
removal of nearly all the boilers upon their works. I think general 
e ience and the explosions of the past year show that any 
boilers which have worked twenty years and more should be 
watched with extreme suspicion. 

There have been three serious cases of tubes drawn down out of 
shape through shortness of water, but they were stopped before 
the plates parted. : 

many externally-fired boilers: have been found more or less 
inj by the water being too low. One was owing to a chip, 
under the ‘blow-dff, letting the water out; arother to the un- 
certainty of @ float indicator when the water is boiling furiously; 
while several have been for the want of back valves to 
feed being foréed out of one boiler into another. 

If these most important valves are absent care should be taken 


prevent the 


to only feed one boiler at a time, and this es when they 
are furnace boilers, which vary so much in the heat to them. 

Several cases have been met with where the have been 
burnt out by accumulations of scurf emnting roper contact of 
she voter. Some of these have been tected af the time of inspec- 
tion, i 


danger averted by prompt attention. These have of 
i fired boilers, 


conrye Dappennd, in Cupane: 
deposited from the water to this dangerous thickness, but was 
fogzand bs Sha atlas fallen, fom. the aidee end bares into a thick 
i .. One or two of these cases are almost extensive enough 
to be ions, and placed the i d 
and need. 


hywaver, deprosste the violent chipping with » sharp tool te t 
the pea aunting up 0 wom evil by outting the-anrfase of 
the iron. I sometimes find this done. to get off very thin scurf 
from those parts of the boiler, where its presence is little 
eonsequence. A wavs, dlpe: work, egeine): ts sanety urious 
practice of emptying the boiler before the flues have sufficiently 

in order to make the scurf shell off by the more rapid ex- 
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really theextre safeguard that it is weight to ep 
yatta as Gee the lever and joint 
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’ wrong. 
they require frequent testing and attention. 
requires special notice, as it was attached toa 
the exact pressure of steam at all hours of the day an 
enabling the owner to judge how his interests were being 


As remarked in former reports the most frequent danger met 
with is corrosion, and that outside the boiler. In more than one 
case where I have insisted on making thi examination, not- 
withstanding the assurance of the attendants that all was in perfect 
order, I have found the most dangerous corrosion. It is often 
found on the tops of the boilers from leaking of the fittings or expo- 
sure to weather, but it is most to be beneath brickwork, 
where it extends in long lines. It is frequently said that corrosion 
will only occur in patches, which would blow out without causing 
danger, but the fi of this idea has been shown by more than 
one fatal explosion during the past year. Furrowing or corrosion in 
long lines, where the iron is weakened by strain or eaten away by 
leaking from spring seams, has been found on even comparatively 
new boilers. One singular case was far away from the fire where a 
spring rivet had caused several jets of steam, each of which, by 
long continuance, had cut channels nearly through the plate. 


5 


EXPLOSIONS. 


There were 55 boiler explosions during the year 1865, causing the 
death of 50 persons and the injury of 92 others, and damage to pro- 
perty amounting to very many th ds of pounds. 

I have myself visited the scenes of twenty of them, and others of 
your officers have seen seven more, and in three cases I have 
obtained reports specially prepared for me. For the rest of the 
information I am indebted to the careful reports of Captain Tyler, 
engineer to the Board of Trade, or to those equally reliable, fur- 
nished by the engineers of the other boilercompanies, with whom I 
have exchanged notes, and I must especially express my thanks to 
Mr. Fletcher, engineer of the original boiler association. Although 
I have the reports published in the newspapers in the neighbour- 
hood of nearly every explosion, I have not relied on them unless 
otherwise confirmed, as although they most correctly report the 
damage done, and the subsequent inquiry, they often make no 
mention of the most important points, and in many cases do not 





give even the size, description, or pressure of the boiler. The ex- 
ploded boilers may be classed under the following heads: — 

Killed. Injured. 

22 With tubes internally fired .. co 88 wc oo 

13 Plain cylinders externally fired 7 dk ee ae 

ll motives oo ce ee We cee 

5 Multitubular 8 . 0 

2 Balloon ec ce ce «8 cf 06 ef of @O oo o 0 

3 Teves Gaymnce mpright 4. cc cc ce oe ce 6B e 2 

1 House boiler eo ef ce of 0 “ 2 

_ Total _ _ 

55 50 92 

These boilers were used for the following purposes:— 

Killed, Injured, 

18 Collieries and mines .. gales, oe oe Babe nce se 

}1 Railway locomotives .. «2 oc «oc ‘s« of 10 o 2. 19 

GIFOWWOEES coece ce co oc 8 oe oo B 

4 Farms .. 12 cc 0c 06 06 ce ce of G@ wo oo © 

4 Ship-yards and engine works.. .. .. «+ & . 1 

3 Cotton and silk mills... a 0 a 0 

2 Fire-clay works .. .» oe A ve 5 

2 Breweries .. oo oe «se ee eo co ce 8 10 

2 Dye and bleach works .. «- oc o- of co J oo 2 

6 Waterworks, docks, steamboat, house, slaughter- 3 
howse, aml lent works 4. oc ce cc co ee co oe 5 
55 50 92 


It may be useful to give a very brief description of each explo- 
sion. They are numbered in the order in which information was 
received, but they are arranged according to the cause of explosions. 
All names of places or firms are omitted as needless for the present 
purpose, 

Seventeen boilers have exploded from faulty construction or from 
neglect of well-known principles with which all boiler makers 
should be acquainted. The sacrifice of life from these have been 
20, with 37 injured. 

No. 4 was a boiler 30ft. long, 4ft. diameter, with one tube, and 
was worked by two mill furnaces, There were two domes with flat 
tops about 2ft. Gin. diameter, in which were oval man-holes, which 
cut out so large a portion of the plate as to make the dome tops 
very weak, especially when strained in screwing on the lids with 
clamps; one of these man-lids tore itself out of the plate and blew 
away, and much damaged the works; and the reaction crushed the 


boiler down upon the seat, but did not{injure it. The edges of 
the man-holes should have been protected 7 strengthening rings. 
6ft. diameter, with one 


No. 7 was a Cornish boiler 32ft. long, 
tube 3ft. 9in. diameter, made of yin. bee. and working at 42 Ib. 
pressure. The whole of top of tube beyond the fire-bridge 
collapsed downwards, but the portion over the fire was uninjured. 
The cause of explosion was doubtless that the tube was too large 
to bear safely the working pressure, and should have had 
strengthening hoops of angle or T iron. 

So many explosions have taken place lately from the weakness 
of large and long tubes that the correctness of the calculations 
deduced from experiments are amply proved, and no owner should 
hesitate a moment to add the strengthenin; hoops. 

No. 8 was a locomotive, the barrel of which was 10ft. long and 
3ft. Gin, diameter. The whole of the barrel and the dome were 
blown away, the first rent having taken place along a line of rivets. 
The cause was attributed to the weakness of construction in 
having longitudinal seams running in one line from end to end 
without break of joint, and also to defective workmanship, with 
common iron not fitted for the purpose. 

No. 12 was a Cornish boiler Sere long, 5ft. 9in. diameter, made 
of jin. plates and working at 201b. pressure. The tube colla: 
from endtoend. It had done so jially before and had 
insufficiently repaired. The cause of this explosion is most easily 
explained to be the weakness of these large tubes when not 
strengthened, and especially when, as in this case, the tube was 
several inches out of the circular shape. The tube ought to have 
been a true circle, and properly stayed with strengthening hoops. 

No. 14 was a Cornish boiler 28ft. long, 7ft. Gin. diameter, with 
a tube 4ft. diameter, of y4in. plate, and worked at a pressure of 
501b. The tube collapsed from end to end, but the shell was 
little injured, although moved on its seat a little. The cause was 
without doubt that the tube of 4ft. diameter was not strong 
enough to resist the ordinary working pressure. This had been 
pointed out when a sister boiler exploded from the same cause at 
the same place a year before, but the truth of the calculations had | 
not been sufficiently believed in to have the tubes properly 
strengthened with hoops. 
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unable to bear the o working pressure, as it had not 


an: 
No. 31 was a : aaaiee teed Goring Be syestion at ome 
ent works. The le lid was fastened in by a defective 
It which gave way, and caused the scalding water to flow out, 
but the boiler was itself uninjured. . 
No. 32 was a Cornish boiler 17ft. long, 6ft. diameter, with one 
diameter, made of yin. plates, worked at a 
lb. The tube over the fire collapsed and was 
‘orced down w) the and allowed the steam and water to 
esca The shell was and unmoved. The cause was 
attributed to shortness of water, although this was not proved. 
It is more likely that it was from weakness of the tube from former 
injury, orinsuft cient repair, and from want of proper strengthen- 


0. % was a small boiler, 13ft. long, 5ft. 6in. diameter, made of 
~~ plates, and it was worked at 50 lb. pressure. There was an 
ternal furnace, with a return tube going out at the bottom. The 
tube was oval, 2ft. 6in. by 1ft. 4in., so as to be of the weakest pos- 
sible shape. The down tube, where the return tube joined the 
shell, was flat-sided, and consequently very weak. The oval 
return tube collapsed, and the flat down tube 
started the rupture of the shell, which was torn off and unroll 
in a spiral form. The tube was also blown out, and the main 
portion of the shell driven back. The cause was most palpable 
-—weakness of form, together with most careless working by an 
incompetent attendant, who had allowed the safety valve to be 
loaded to double the usual re. 

No. 43 was a Cornish boiler. The tube collapsed and blew out, 
and the pieces Were widely scattered. It was attributed to the 
water low, but it is most likely that the e diameter of 
the tube without strengthening hoops made it unable : 
usual working pressure; and this is the more probable as this is 
the third similar explosion at the same works. 

No. 44 was a three-furnace horizontal boiler, 32ft. long, 7ft. 2in. 
diameter, with a tube gin. diameter, of gin. plates, through which 
one furnace was made to work, and it was worked at about 55 Ib. 
pressure. The tube had collapsed sideways, and torn away from 
the plate at each end, allowing the steam and water to escape. 
The shell was uninjured and unmoved. The cause of the explosion 
was that the tube was out of the true circle some 3in., and was 
also weakened by corrosion and temporary repair with bolts, and 
having no meng hoops was unable to bear the usual 
working pressure. As the engine had been standing some time the 
pressure may have been raised a little at the time. 

No. 49 was a one-tube boiler, 35ft. 6in. long, 6ft. diameter, with 
internal furnace tube 3ft. diameter, continued as flue tube 2ft. 10in. 
diameter, made of jin. vo and worked at 60 lb. The tube 
collapsed beyond the fire- ridge, the bottom being forced upwards 
towards the top, tearing itself from the back end plate, and also 
breaking several transverse seams. Part of the tube and back 
plate were then blown out of the boiler, and the reaction drove 
the remaining portion of the shell, with the fire-place attached, in 
the opposite direction. The cause of the explosion was that 
the tube was without strengthening hoops, and unable to resist the 
ordinary working pressure, and therefore collapsed. 

No. 51 was a single-flued boiler, 30ft. long, 7ft. diameter, with 
two furnace tubes united to flue tube by an oval mouth-piece. 
This oval part gave way and crushed in e@ cause was 
insufficient strength, as the boiler in question was made long since, 
before due strength was allowed in this particular 

No. 53 was a boiler at an engine-works, of which no details have 
been obtained. The explosion took place from the blowing away 
of the man-lid while it was being screwed up. The cause was that 
the bolt broke, and as the man-lid was not constructed with inter- 
nal flange it opened and killed the attendants. 

Sixteen boilers have exploded from corrosion or ge tee J which 
might have been detected by proper inspection. The deaths from 
this want of care have been twelve, with twenty-seven injured. 

No. 6. Locomotive boiler, the barrel of which was 10ft. 6in. long 
and 3ft. 8in. diameter, and the front portion was blown into 
several pieces. The first rent took place at the bottom in a narrow 
belt which fastened the two portions of the shell together. 
Corrosion in a continuous narrow line had taken place in this belt 
from the effect of chemical action and mechanical strain. 

No. 10 was a two-furnace horizontal boiler, 14ft. long, 7ft. 6in. 
diameter, of jin. plates, with two tubes 2ft. diameter. It worked 
at 121b. pressure. It parted on one side of the shell, which blew 
away and was flattened out. The tubes were also wn some 
distance. This boiler was thirty years old, and had been standing 
unused, yet exposed to the weather, a good portion of that time, 
and it was very extensively especially where the wet 
had been held against it by the brickwork, so that there was not a 
doubt that the explosion was caused by the plates being thinned by 
corrosion until unable to bear the working pressure. 

No. 11 was a locomotive of same make and age as No.6. The 
barrel was 10ft. 6in. long and 3ft. 8in. diameter. The portion of 
the barrel next the fire-box and part of the fire-box itself was 
blown away to a great distance. The cause was attributed to 
furrowing or corrosion in lines, which cuts away the plate and 
causes it to be too weak to resist the ordinary welling pressure. 

No. 19 was one of a pair of marine boilers in a steamboat, and 
was 14ft. long and 7ft. diameter, with two internal fire-places, and 
worked at about 51b. pressure. The angle iron at the front gave 
way, and allowed the water to escape and scalded the attendant, 
but did not displace the boiler. e cause was without doubt 
that the boiler was so old and worn so thin that it would not hold 
even the low working pressure. 

No. 20 was a locomotive boiler, the barrel of which was made of 
three rings of gin. plates, and workingat 901b. The partattached 
to the smoke-box end gave way and the front part of barrel was 
blown into several pieces and scattered to a great distance. The 
cause of the explosion was most extensive corrosion near some of 
the seams of the barrel, especially at the bottom, where it was 
reduced to yin. thick, which of course was not sufficient to bear 
the ordinary working pressure. 

No. 21 was a — cylinder boiler, with flat ends, 25ft. long, 
5ft. diameter, made of gin. plates, and working at 501b. pressure. 
The boiler parted at the bottom and rent open for its whole length, 
and was thrown some distance by the reaction of the escaping 
steam. 

The cause was that there was the most extensive corrosion along 
the part near the bottom where the rent took place and where it 
had rested on brickwork, so that the boiler was so reduced in 
strength that it was unable to bear the usual working pressure. 

No. 24 was a plain cylinder boiler with round ends, 28ft. long, 


| 8ft. diameter, made of gin. and}; in. plates, and worked at a 


pressure of 181b. The boiler was rent into many pieces, but was 
not thrown far from its seating. The cause of the explosion was 
that the mgs were very much corroded in some places, 
leaving only ;,in. in thickness, especially where brickwork 
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is every reason to believe that the safety valve was overloaded. 


No. 45 was a plai de, gree or gy with nearly flat ends, 2ift. 
long, 4ft. di worked at 15lb. pressure. A piece of 
plate on the right side blew out and allowed the scalding water to 
escape, but without displacing the boiler. The cause was that 
ikotand the eedimary working poomure, This secreaies Bal ion 
withstan i ing pressure. i 
caused by leaking seams from insufficient repair by bolts instead of 
riv ai che ten water allowed to be retained 
plate by the brickwork. . 

No, 47 bps Se ong gy gp 16ft. 6in. ie oY: made 

lates, and working at ressure. le gave way w! 
Sos bottom joins the top, and the top then rose in the air and fell at 
a considerable distance from its seating. The cause was that the 
boiler had been used many years, and was in so leaky and corroded 
condition that water could not be kept in it curing Os night; and 
therefore at starting the crown plate was overheated, and 
forced into the fire, at the same time sending the bottom out. 
ued boiler 21ft. long, 7ft. Gin. diameter, with 
bes, and 3ft. fire-places, made of ;yin. plates, and 
worked at 221b. The shell was stripped off and thrown to the 
left, and the flues and ends were thrown a short distance to the 
front. The cause was extensive corrosion along the bottom of the 
boiler, where it had been in contact with brickwork, until there 
was only ,/;in. of iron left, so that the boiler was unable to with- 
stand the usual working pressure. 

Nine boilers have exploded from overheating of the plates, from 
shortness of water, or from accumulations of scurf, or other 
causes poomans mage oot of the water with the iron. The 
deaths resulting have three, with injury of two others. 

No. 5 was a three-furnace upright boiler, 24ft. high, and 7ft. 9in. 
diameter. A small piece, about 3ft. by lft. Gin., was blown out of 
the centre of two plates in the side, in consequence of its being so 
much overheated _ to cause > iron > ba ——* anny the 
worki e damage done was ie beside lace- 
sweet ire brick covering and a slight portion of aroof. It was 
said that the Ly 4 pee that ae yd - ation, and it has 
been ted that the very great hea was e to impinge 
pane surface of the water caused the steam to 


form so rapidly as to prevent the proper contact of the water, thus 
allowing the plates to become july heated. There was no posi- 
tive proof of this, but many facts lead to the supposition. 

No. 22 was a boiler 22ft. Gin. long, and 6ft. Gin. diameter with 
one internal tube 3ft. 4in. diameter. One furnace worked through 
the tube, and three others along the outside shell. The explosion 
was very slight, and only the tube was injured, the cause was 
that the water was low. The very 
boiler caused the water to boil so , and to. 
that it was difficult at times to judge of the 
the buoy, and as all the furnaces worked 
ebullition must have been so great 

vent contact of the water over the crown 
boiler had failed at this place once before. 

No. 35 was a locomotive, and the explosion though slight 
caused by the most wilful carelessness, by an incompetent man 

ing it without leave, and allowing it to gét very short of water. 

No. bn was a double flued boiler internally fired. The crown of 
the furnaces collapsed from shortness of water through the neglect 
of the attendant. The damage done would have been far 
if the tube had not been properly stayed with a T iron i 
hoop. 

o. 38 was a Cornish boiler, and burst on account of inefficient 
lap on one of the plates, and allowed scalding water to escape, but 
no details have been obtained. ‘ ; 

No. 39 was a boiler of peculiar construction, about 4ft. diameter, 
and‘required to be constantly fed to make it wae en. The 
explosion was caused by shortness of water, to its bad design 
rendered it peculiarly liable. 

No. 50 was a small Cornish boiler 10ft. Jong, by 4ft. Qin. 
diameter, with one tube, 2ft. 9in. diameter, made of jin. plate, and 
worked to a pressure of 40 lb, The tube had co! and torn 
away from the front end, allowi the steam and water to , 
and causing the boiler to be moved a little from its seating. 
cause was shortness of water, ag the crown of tube was crumpled 
up and crushed down upon the fire. There was a fusible plug on 
the boiler tube, but it had not acted. 

No. 52 was a two-fiued boiler, 32ft. long and 7ft. diameter, with 
two 2ft. Yin, tubes, and worked at 65 Ib. pressure. The eonmen 
the furnaces were both drawn out of shape, and one 
downwards and rent longitudinal af The cause was 
water, as the Bape was deceived by the stopping of one 
“cocks-to the uge. 

No. 54 was plain cylinder, with round ends, 34ft, 6in. 
4ft. Gin. diameter, made of jin. plates, and working at 26 Ib. 
sure. The plates over the fire had bulged outwards and 
and the reaction of the escaping steam had made the-boiler 
completely over. The cause was ——e of the plates from an 
accumulation of scurf, which had prevented the proper contact of 
the water. 

Six boilers have exploded from deteriorated plates from long use 
or from hidden flaws in the metal. These defects are more difficult 
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to detect than corrosion or bad design, but could generally be dis- 
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covered by the hydraulic test. The deaths from these have been 
twelve, with fifteen ~ a 

No. 2 was a locomotive, of which the barrel was 10ft. long and 
4ft. diameter, made of plates ;4in. in thickness. The engine was 
thrown over sideways, and the ring of plates next the fire-box 
were torn off, the rent commencing at a place where there were 
two old cracks or flaws. The boiler was under repair and was 
very imprudently being tested with steam pressure in an engine 
shed, and the immediate cause of the cxpiion was that it was 
being caulked while under high pressure, which caused the faulty 
places to give way. 

No. 15 was a locomotive boiler, the barrel of which was made 
with three rings of plates, and the centre one gave way in a 
longitudinal seam = tore completely off. The cause was attri- 
buted to an old flaw in a plate near the seam which had gradually 
weakened by wear until it gave way at the ordinary age 

No. 23 was a plain cylinder boiler with round ends, 28ft. long, 6ft. 
diameter, made of jin. plates, and working at 38 1b. p erwye It 
exploded by ing at a seam in the bottom, and it divided in the 
middle, and the ends were driven in opposite directions. The cause of 
this explosion was that the boiler had worked nearly thirty years, 
and had been frequently repaired, and one of the plates under the 
bottom was deteriorated. The first rent was sup’ to have 
taken place where a strain had been es by the cold feed 
being introduced immediately over the fire. 

No. 33 was a breeches tube boiler 26ft. long and 10ft. diameter, 
made of jin. plates. The tube—2ft. 6in. diameter—did not 
through the front, but returned with both ends fastened into back 
end. It worked at 181b. pressure. The first rent took place over 
the fire, where the pave a structure was weakened by injudicious 
repair, causing continuous longitudinal seams. The shell then 
opened out or unrolled and was thrown backwards, while the front 
end thus liberated was thrown in an — direction. The 
cause was undoubtedly the deterioration of strength by age and 
frequent repair, until the boiler was unable to bear the usual 
pressure. 

No. 42 was a portable multitubular boiler working at about 
40 Ib. pressure. The explosion, while the engine was at rest, was 
very violent, and threw the engine to a great distance. 

No. 46 was a locomotive working at 1001b., the plates of the 
fire-box had blown off. The cause was that the stays upon which 
the strength of the fire-box depended had been giving way one by 
one until not enough were left good to withstand the working 
pressure. 

Three boilers have exploded from undue pressure through want 
of sufficient safety ves, although otherwise in good order, 
causing injury to four persons. 

No. 1, small plain cylinder 5ft. 3in. by 2ft. 6in., with flat ends 
made of jin. plates. The manhole was much too large, and cut 
out so much of the shell as to make the boiler very weak. The 
front end was blown out, and the rest of the boiler was thrown 
backwards about 300 yards and fell through the roof of a public- 
house. The cause was most likely accumulated pressure from the 
smallness and inefficiency of the safety valve. 

No. 2 was a boiler behind a kitchen range to supply hot water 
to a room above. It had been disused for three days and the 
pipes had frozen, and when the fire was lighted the pressure of 
steam caused it to explode. 

No. 48 was a balloon, about 15ft. diameter, made of ¥,in. plates, 
and worked at 5 Ib. pressure. The angle iron, where the bottom 
joined the top, had given way on one side, and torn off nearly all 
round, throwing the boiler some little distance, but without being 

pletely detach There was no evidence of any extensive 
corrosion, so that most probably the cause of the explosion was that 
during the time the engine was standing the pressure rose higher 
than a boiler of such exceedingly weak construction could sustain. 

Four other explosions are reported, killing three persons and 
injuring seven others; but no reliable particulars have been 
obtained. 

No. 9 was a plain cylinder boiler, 20ft. long and 5ft. diameter, 
and was completely blown to pieces, which were scattered to a 

reat distance. The cause of the explosion has not transpired, nor 
ave I been able to ascertain any particulars that would enable me 
to form any conclusion. 

No. 13. —No particulars, 

No. 30 was a locomotive, but no particulars have been obtained. 

No. 40 was a portable farm engine boiler, and it burst soon after 
starting, after a short stand. The explosion was very violent, and 
scattered fragments a great distance, but no particulars have been 
obtained as to cause. 











SOCIETY OF ENGINEERS. 
ON ARCHED ROOFS. 
By Mr. C. R. WESSELY. 


(Concluded from p. 174.) 


Marin Arcnep Roor or THE DUBLIN EXHIBITION PALACE AND 
WINTER GARDEN. 


THE area devoted to the portion of the exhibition covered by 
this roof is 218ft. 10in. by 50ft. 6in. The space occupied by the 
Winter Garden, which is covered by a similar kind of roof, is 
353ft. Gin. by 50ft. G6in., having a transept 33ft. 8in. wide and 
5Oft. 6in. long. These two areas are divided respectively into 
thirteen and twenty-one bays of 16ft. 10in. It is proposed to con- 
sider the various details together, that is to say the roof proper 
comprising the principals, purlins, and covering, and the sup- 
porting structure, with the arrangements for taking the hori- 
zontal thrust. 

The outline of the arched rib principal is semicircular, the 
radius of the intrados being 20ft. 63in., and the extrados 
28ft. 1jin. The rib is thus at its crown lft. 6in., and at its 
springing 2ft. 8in. deep. It consists of a bottom and top flange 
each of two L-irons 3}in. by 24in. by Jin. throughout its length, con- 
nected together by diagonal bars. The four diagonals next to the 
crown of the rib are 2}in. by 7% in., the next three are 2in. by 
jin., then follow three of 3in. by }in., and the last three are 3}in. 
by ;3;in., the rivets for connecting the diagonals to the flanges 
being jin., Jin., and lin. diameter, according to the strength of the 
diagonals. At their intersecti the diagonals are ted 
jin. rivets. At each point where the dimensions of the diagonals 
vary, the purlins are fixed. There are therefore three purlins on 
each side exclusive of the ridge purlin at the top. The purlins are 
of cast iron, and their construction is well adapted for securing 
water-tight joints where the covering is fixed to them. They are 
cast in lengths of 16ft. 10in., 9jin. in height, and jin. thick, the 
bottom flange being din. thick. The web of the purlins is orna- 
mentally perforated, the perforations being glazed, and the joints 
of the purlins chipped. For connecting the purlin firmly to the 
rib, and to give it a certain amount of lateral stiffness two 
ornamental brackets are fixed by four bolts, lin. diameter, to the 
rib, so that one end appears to support the purlin to which it is 
well bolted, and the part fixed to the rib being jin. in thickness 
acts as a stiff strut. 

Under each of these brackets of jin. metal an ornamental 
finial is fixed to the soffit of the rib, on which a 7ft. by fin. board 
is fastened to cover the open space between Lirons. The two 
upper bolts of those connecting brackets to ribs serve for fixing 
the wind ties, the ends of which are flattened down in the usual 
way, and have right and left-hand screws for adjustment. 

The roof of the Exhibition Palace is covered with Italian zinc 
and glass. The zinc is No. 14 gauge on rolls 3in. by ljin., about 
1ft. 2fin. apart. 

The winter garden is covered with glass on sash bars 2}in., and 
2hin. by 1}in., about Ift. 2jin. apart. The glass or zinc overhangs 
centre of top flange of purlin 4}in, 

The ventilation in this roof is effected by a novel arrangement 














the top. The ribs carry in their centre cast iron standards, 
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for ventilation, and can be opened or shut by means of a valve 

consisting of a piece of convex sheet iron fixed to a spindle running 

cong Oe ee and having a bearing in each of the cast iron 


At ror ng «ey neg and balance weights are fastened to 
the spindle, from which a cord goes down to the floor of the 
buil By means of this cord the spindle and valve can be 
turned, and the opening or shutting of the ventilator controlled. 

The whole apparatus is covered by a piece of corrugated zinc 
forming the ri and fixed on small cast iron supports. 

The main ribs weigh each 2} tons. The weight of purlins in 
one bay is 1 ton 1 cwt. 211b., and the weight of brackets for one 
bay is 5 cwt. 421b. The entire weight of wrought and cast iron 
in one bay, exclusive of covering, is 3 tons 14cwt. Each of the 
ribs is ~~ by a cast iron column, 45ft. high from floor level, 
amy =a * - are ry — . columns 32ft. high 
in two le’ t. 10in. a) m the columns supporting the 
main roof, thus forming = of 16ft. 10in. The first tier 
columns at a height of 15ft. cast iron girders 2ft. deep, 
with ends widened out to brackets supporting the flooring of the 
gallery. At a height of 32ft. they carry a cast iron arched roof 
of 13ft. 5in. clear span. The inner columns support the ribs by 
brackets which are cast on the clerestery columns, the inner curve 
of which pletes the icircle of 24ft. 6jin. radius. The base 
rad ag rib is simply bolted to the top of springers with No. 6 1-in. 


The horizontal thrust is transmitted by this bracket, and a 
flying buttress is fixed to the column. The cast iron principal of 
small roof is fixed to the inner and outer columns by bolts. 

This thrust tends to overthrow both columns outwards from 
the top, but they are strongly connected under floor level by a 
cast iron girder lft. 6in. deep, and thus form, with the upper 
gallery girder and the arched roof, a strong frame. By having the 
connections made sufficiently strong, and the columns iricreased 
in thickness at the required parts to enable them to bear the 
transverse strain, this frame becomes perfectly rigid, and takes 
the horizontal thrust without the aid of diagonal bracing. 

The columns are cast in two lengths, one portion extending to 
the top of the — er, and the other to the lower and upper 
gutters in the first and second tiers. They are connected by four 
lin. bolts, two of which fasten the tie- for the diagonal thrust 
of gallery flooring directly to the column. The greater of the 
permanent and moving load of the gallery is thus brought directly 
on to the columns, and the gallery girder is left to take the thrust 
of the ribs. 

The columns are nearly alike, and have a uniform cross section. 

The capital of column supporting springing of cast-iron side roof 
is formed by brackets projecting from each side, leaving the 
column itself to pass through. The water is carried off from the 
gutters of the main roof by the columns. The sectional area of 
columns at connection with gallery girders is 0 square inches. 
The two sides acting as flanges in relation to the transverse strain 
arising from horizontal thrust is jin. thick, the remaining two 
sides are gin. thick. The longitudinal girders of the gallery are 
connected to the columns by dovetails cast on the columns at each 
end, fitting into ye grooves cast in the ends of columns, 
allowing fin. space, which is run with lead. 

The bottom girders have 58 square inches sectional area in the 
top and bottom flanges, and are widened out at both ends so as to 
form a sort of square box, to which the base of the columns are 
attached by four l}in. bolts. The columns with boxes and girders 
rest on foundations of concrete. The flying buttress is composed 
of several pieces, the joints being applied so as to secure correct 
action and good workmanship. The weight of iron work in one 
bay of supporting structure is 7 tons 18 cwt. 





ARCHED RooF or THE DERBY Market HAL. 


The area covered by this roof is a square space 192ft. long and 
86ft. Gin. wide. It is divided into eight bays of 24ft. each. The 
roof is hip at both ends, and therefore there are only five ordi- 
nary principals of 81ft. 5in. clear span. The principals consist of 
wrought-iron arched ribs, the inner and outer curves being true 
circles struck from the same centre, with radii of 43ft. 9in. and 
41ft. 5in. respectively, the springing of rib being 7ft. 6in. above 
centre. The height of rib at crown is 62ft. 10in. above the floor 
level. The wrought-iron rib is of the same depth throughout, and 
consists of a plate girder with jin. web, and top and bottom 
flanges of two | irons 34 by 34 by 1 

At every alternate supporting place of the purlins the web is 
joined by means of a joint plate 1ft. 9in. by 10hin. by din. thick, 
which te is also rivetted on to the web at the other purlins as a 
strengthening plate. Angle irons extend always over two lengths 
of web. The web is ornamented in an original way. A neat 
design of holes is punched out of the solid plate, leaving the 
material intact where it acts in a similar to diagonals. As 
holes show much better than mere lines or raised ornaments, the 
effect is much more powerful; besides, it seems the only right way 
of ornamenting a plate girder, because the main construction 
lines, adapted to certain” scientific laws, are not only left intact, 
but even brought out to a greater extent. Ornamentation b 

ings and or ts stuck on may be sometimes really re ot 
but if the real working structure can be made in itself good look- 
ing its merit is by far greater. These holes (about 6in. in 
diameter, the larger ones) were punched out by a simple screw 
= with long levers and heavy weights attached to them. 
When brought once into the swing the mere momentum suffices to 
drive the punch through the plate only }in. thick. The base of 
rib is horizontal, 2ft. long, while the flange is 2ft. 5in. above, 
carried vertically down. It is fixed by eight lin. bolts, on 
each side of the web, to the supporting cast-iron column, the 
angle irons of the bottom flange being carried round horizontally 
for that pu . Rivetting is done throughout with jin. rivets, 
about 4in. pitch. A board 8fin. wide by lin. is fixed to soffit of 
rib for mere appearance. e rib carries wrought-iron lattice 
purlins, at intervals of 6ft. 9in. On each side of such purlin a 
cast-iron strut is fixed to rib and purlin by 6jin. bolts. By this 
ane or a the projecting of the purlins beyond the ribs is pre- 
vented. 

The purlins, 23ft. 10in. long, 1ft. 6in. deep, consist of a top and 
bottom flange, made by two angle irons, 3ft. 3in. by gin., which 
are connec by diagonals of flat bars of 3ft. pitch. Those 
diagonals which would act in this simple lattice girder as struts 
are made of wood all over, 2jin. wide, and only put in for the sake 
of appearance; but the diagonals acting as ties differ in their 
dimensions, viz., two diagonals next the centre, 2}in. by }in., the 
next one 2}in. by jin., and the last one 24in. by fin. The purlin 
is supported at the end by a kind of bracket, forming the bottom 

art of the cast-iron strut on main rib, and is fixed to the former 

y two jin. bolts, serving at the same time as pins to the diagonals; 
besides the upper L irons are fixed by two jin. bolts to upper 
t irons of rib. The cast-iron strut is gin. thick all over, and so 
— as to use the least quantity of metal. 

e purlins carry intermediate wood rafters, Gin. by 3in., to the 
same pitch as the re oy are made. On top of ribs is accord- 
ingly a mag of wood, 54in. by 3in., fixed; on to this and the wood 

ters lin. —— is nailed, which is covered partly with Italian 
zine and partly with slates. 

On every second point where the purlin supports an intermediate 
rafter two cast-iron brackets are so fixed tHat one side of them acts 
in the girder as a strut, the other side supports the wood inter- 
mediate rafter. These brackets are fixed by four jin. bolts to the 
— irons of purlins, serving at the same time as pins fordiagonals, 
and are also bolted to the wood rafter by one in. bolt. At the 
other points of purlin, where it —- the wooden rafters, a 
simple strut is fixed on each side of it by four jin. bolts, having 











short lugs at the top for fixing the other wood rafters to it by a 
jin. wood screw. The bolts serve in this case as in the former one, 
— pins for the diagonals. The ribs carry at their crown a 


akylig t, 

e ends of the roof being hipped are formed two groving 
ribs, which are in general constructed like the i one, but 
stronger in cross i 

Connections of purlins are of course very similar to the regular 
ones, only that at the point where two ordinary ribs meet the 
growing one, struts connecting all become little more 
complicated. One ordinary rib weighs 5} tons, weight of purlins, 
standards, &c., for one bay, 9} tons. 

Iron work for one bay of roof weighs 14} tons. 

Each rib is supported on a cast iron column 23ft. high from 
floor level to bottom of gutter, of an octagon section, and 1}in. 
thickness of metal. The SS is also 2ft. 10in. high, and 
at the bottom of 2ft. inscribed diameter. At a height of 19ft. 7in. 
from floor level it widens out into an octagon capitol of 
2ft. 9in. inscribed diameter at the top. The base is plain. The 
top is a little ornamented by a kind of raised leaves. Above 
that the column widens out into a kind of flat box, 4ft. 2in. 
high, with a bracket in front supporting the horizontal plate to 
which the L-irons of base of columns are bolted. The horizontal 
plate extends over the middle of the continued column, leaving 
on each side of bracket oblong openings for receiving outlets of 
gutters; the column eg above this horizontal plate into a 
vertical piece of | section, lft. yp Ae wy 7din. by 1fin., 4ft. by 
4in. The vertical part of the of rib is ome Y as already 
mentioned, to the inner fi 10sin. wide. The bracket in front, 
being only a mere web, is hidden by a casing, a posing as an \ 
ornamental bracket of the same thickness as the flat box forming 


-part of column, which is in elevation shaped like the two brackets 


supporting the outlets of gutter on each side of column. The 
gutter joins the column by an elliptical arch forming the outlet. 
The casing is here required for the sake of ee and for 
saving a core. But it is not absolutely wanted, and would have 
been better avoided. To the back of upper part of column (sup- 
sorting outlets and the upper flange of the | iron), a frame 11ft. 6in. 
ong is fixed by six lin. bolts, It consists of an arch of 5ft. lin. 
radius of bottom outline, with a pretty wor ornament, and 
on the top a square frame 2ft. 6in. deep, main are 
8in. wide, jin. thick only, upper flange of frame 1ft. wide by jin., 
web being jin. thick. The other end of the frame is suitably 
provided with a vertical flange and a lug at the bottom, for 
resting to the half on the wall, being besides bolted to it by four 
lin. bolts. 

This frame would ny ge transmit the horizontal thrust to 
the walls enclosing the hall, but that is not the case. The hori- 
zontal thrust is in this roof taken by a very peculiar arrangement. 
On the top of the frames just described, on each end strong boxes 
are cast on, each of which contains a pin dropped into it 
from above. These pins connect the ends of diagonal bracing 
rod, with eyes on one end and key adjustment at the other. 
Along the outer bores a wrought iron flange runs throughout of 
the lengths of building, eee oy | towards the ends in strength, 
the diagonals increasing towards them. This flange, consisting of 
four plates, 1ft. by 14in., and two Loom, 3ft. by 3ft. by din. in 
centre, is connected by the pins to the diagonals. On the other 
hand, the gutter acts as the other flange of this horizontal girder, 
and is made sufficiently strong, being cast lin. thick. The single 
lengths of gutters are conn together by means of eight 2in. 
bolts, being equal in sectional area to the one of the gutter, ot 
course piercing the web of the |-shaped ore of The gutter 
being of castiron, and sometimes exposed to tensile strains, requires, 
therefore, the above-mentioned area. There are eight diagonals, 
one for each bay. The diagonals having to sustain just 
the same as the flanges contrary strains must be always of the 
same sections as them, because they can only act as the tics. 
At the hip of the roof only simple ties are required as 
diagonals. . 

The roof offering in its longitudinal direction a very at 
resistance, renders it unnecessary to provide for an extra hori- 
zontal thrust arising out of wind-pressure, Xe. f 

The corridor passing round the columns is covere“ simply by 
lin. boarding, resting on a flange of the gutter and on the upper 
1ft. wide flanges of the frames. ‘ 

The gutter, being 1ft. by 54in. deep, 1ft. wide, and 23ft. by 4in. 
long, 1gin. thick, has in distances of 3ft. small shoes cast on, 
which receive the ends of the intermediate rafters 6in. by 3in. 
The rafters are placed across the 12ft. corridor at a proper slope, 
laid with lin. Consdiine, and covered, like the large roof, with 
slates. The other ends of these rafters rest in shoes on the wall 
surrounding the hall. The gutter is covered by a snow grating, 
which is 1ft. by 3in. wide, and cast in lengths of 6ft. It rests on 
small supports fixed by two gin. bolts to cross pieces cast on the 
gutter at every second pair of shoes, and serving as distance 
pieces in the casting, while % cools and prevents it from warping 
into awkward shapes. These distance pieces must always be 
made with a top flange; otherwise the other parts of castings 
prove stronger in shrinking, and tear it in the middle. The rain- 
water is carried sideways by the bracket-shaped outlets of gutters 
into the column, and carried off by the same to the drain-pipes. 
The cast and wrought ironwork of one bay of roof weighs 143 tons. 
The cast and wrought ironwork of one bay of supporting structure 
weighs 17} tons. 





SypENHAM CRYSTAL PALACE Roor. 


There are two roofs of similar construction, but different span. 
The principals are, in both roofs, arranged in pairs, being 24ft. 
apart in each pair, but the pairs leaving a clear space of 72ft. be- 
tween them. The 120ft. span roof is to be described first, the 
alterations of dimensions in the 72ft. one to be given afterwards, 
the details being quite alike in regard to their general ,arrange- 
ment. 

The principal of this roof is very peculiar in its construction. It 
is an arch of such a depth that it carries partly as a girder, throw- 
ing upon its supporting structure a comparatively small horizontal 
thrust. The outer and inner outline of the arch is a per- 
fect semicircle, struck from the same centre, the rib has 
therefore throughout an equal depth of 8ft. — the inner radius 
being 52ft., the outer one 60ft. The rib st of ab tt 
and top flange, each consisting again of two L irons Gin. ty 34in., 
and a jin plate 10in. wide having an available sectional area of 9% 

uare inches. These flanges are a the length of rib 
of equal cross section, and are connected together by a double 
lattice-work made of flat diagonal bars. Each side of the rib is 
divided into eleven equal parts, between its springing and its 
centre. Each of these contains two diagonals one above the 
other, and struts radiating to the centre; one of the struts being a 
cast iron distance strut carrying purlins and connecting them to 
main rib, The other is a wrought iron strut made of two channel 
irons 4in. by ljin. by }in., having two distance pieces rivetted 
between them. The joints in 6in. by 3in. u irons are made 
alternately at intervals of about l4ft., proper distance pieces 
filling out the 3gin. space between L irons, its jin. rivets act only 
with single shearing area. At intervals of about 1ft. 9in., distance 
pieces are put between L irons, and fixed also by jin. rivets same 
as in WI struts. The di bars are throughout din. wide, 
jin. thick with an available sectional area of 1°2 square inches 
running always through two diagonals, and are not straight. But 
they are, for the sake of architectural appearance, so arranged that 
they cross exactly in the middle of rib, and in one fourth of its 
depth from its outer and inner outline. They are at 
intersections by a fin. rivet. A round ornamental knob, made in 
two halves, being connected er by three gin. tap screws, . 
covers this joint. The ends of di and W I struts are con- 
nected with the L irons by a 1}in. bolt. : 

The cast iron distance struts are shaped according to the W I 
structure, which it has to strengthen, and according to the cast 
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iron end pieces of purlins which are bolted to them by six or four ; © At the intersection of vertical diagonals a similar ad, con- y braced by channel irons and radial struts 
fin. alte as they belong to the Of, ov 34 door nesting ‘. | nection with a ring’and screws, as for wind ties, is ied, the | f the of the pur The feet or of the ribs, 
The strut has accordingly a cross section of seven square inches | whole being covered by an ornamental joint cover. entire | to a height of about from platform are constructed of 
sectional area, its gin. web is widened out.to a pocket for letting ing structure up to the frame very rigid, and besides | plates and angle irons rivetted . The intermediate ribs 
the di Parag, tetemmectng v8 Reet. The web at top heavily by having on the girders below floor level on one | are 10}in. deep, and will be made most probably of e irons 
and bottom of strut is brought out to two lugs, which fit with a | side a fire- ing of brick arches, and on the other side | braced wit bars. ‘The purlins are braced beams 18ft. 6in. 
washer between the two angle irons, and are each bolted to same | cast-iron ers fastened to brick foundatio takes easily the | apart. 2 so constructed that they stiffen the main ribs 
| hg > l1}in. bolt. Proper bosses are cast on to the web for eight | thrust arising more from wind pressure than the weight of | laterally. e bracing is so arranged as to carry the proper pro- 
jin. bolts connecting purlins to same. Underneath these struts, | the root, which is certainly taken partly by the rib itself, itbeing of each of the three intermediate ri es to 
ornamental pendants of about ;yin. metal, are bolted to soffit of | of so great a depth. The rain water is carried off in the us eep the bottom flanges of the main ribs in place. The whole of 
rib by four in bolts. There are two kinds of purlins, one kind | style by the hollow columns. the roof is horizontally to resist any strains ‘that may 
being 24ft. long and 6ft. deep, and the other 72ft. long and 3ft. 'deep. The smaller roof is vay ate to the larger one, as already | caused by the pressure of the wind either on the gable or on the side. 
The first serve for bracing each two ribs of one together, the | stated; the dimensions of the details being altered only. The Ventilation will be amply provided for by open — in the 
others act as pure purlins between each pair of ribs, that is, they | principals are in pairs, being 24ft. apart, each pair havi skylights, along the whole length of the ridges, and along the 
have the only distinction to support the intermediate rafters. a clear space of 72ft. between. The rib of principal has an eq eaves where the glass overhangs the gutters. The lower sides of 


The 6ft. deep purlins consist of a top and_ bottom flange of two 


L irons, 3in. by 2in. by }in. of two square inches available sectional 
area, they are conn by wrought iron struts and double lattice 
work. des ing intermediate rafters, they serve as ing 
of main ribs for gi them lateral stiffness. e struts are 8ft. 


apart, and consist of two T irons, 2in. by 2in. by }in., with 1jin. 
available sectional area, having between them in cases two 

‘onals, one above the other, similar to the lattice work in main 
rib. The diagonals are flat bars, 3in. wide, jin. thick; they are 
straight, and run always through two divisions of 8ft. At their 
ends proper cast iron pam struts are fastened to L irons by one 
1jin. bolt, the web is again widened out properly toa pocket for re- 
ceiving ends of two diagonal bars, which are each rivetted to casting 
by one jin. rivet. The 3ft. deep purlins serve only for carrying 
the intermediate ribs. They consist of a top flange of two L-irons, 
4in. by 2in. by }in., 2°44 available sectional area in centre, and a 
bottom flange of two flat bars being at end, 4}in. by jin. in centre, 
4hin. by jin., with 4°68 square inches available sectional area. 

ese flanges are connected by vertical struts 8ft. apart, and 
diagonal tie bars decreasing in the three diagonals next to end, 
from }}in. thickness to }in. to y;in., to fin. They are respectively 
fixed to top and bottom flanges by a > pe ljin., In., and fin. 
bolt. All bars 4in. wide (the struts are of cast iron of a X cross 
section, 2in. by 2in. by jin.); diagonals"of wood{are put across the 
diagonal tie bars, 4in. wide, jin. thick, fastened by jin. bolts. 

Both purlins carry above each strut an intermediate rafter, 
having the same outline as the main rib. It is made of a jin. 
web plate Lft. high, in length of about 8ft. 5in., with a top and 
bottom flange of two L irons 2in. by 2in. by fin. in lengths, of 
about 16ft. 10in. with 1} square inch available sectional area. A 
special arrangement is made for bracing purlins sideways to these 
intermediate ribs. The purlins at each bottom end of their verti- 
cal struts are suspended, as it were by two hanging rods, to points 
of the intermediate ribs, being just in the middle of two bearings 
or purlins. For that p wpose, a cast iron shoe is fixed to the 
bottom L irons of rafters at those points, by four jin. bolts of a 
proper shape, to fix on it the ends of the 5in. hanging rods, gin. in 
diameter, by keys. The other ends are widened out to an eye fixed 
to the bottom flanges of the 6ft. or 3ft. purlins by the bolts fixing 
end of vertical strut to the same. The details of this connection 
are for both purlins the same, except the altered angle of the hanging 
rods. Next to each of the cast-iron end struts of purlins a kind of 
pocket is rivetted on by eight fin. rivets, consisting of two gin. 
plates, with two L}in. thick distance pieces between them, for re- 
ceiving the ends of wind ties, flattened out to eyes, and fixed by 
one lin. bolt each. The wind ties are, throughout, round rods of 
ljin. diameter, and form the diagonal bracing between main ribs. 
At the point where they cross each other they are connected by a 
ring, to which each end of the four is screwed in the usual way, 
The ring is in this case of cast iron, and has a sectional area of 
98 square inches, strengthened by proper bosses round bolt holes. 
and besides by two wrought iron rings of lin. sectional area, put on 
while red hot. This connection serves for bringing strain on to 
these diagonal bracing rods. 

The covering of this roof is entirely of glass, on the “‘ ridge and 
furrow” principle. The main and intermediate ribs carry wrought 
iron gutters, 9in. wide at the top, 7in. at bottom, din. deep. They 
are rivetted to top L irons of main ribs with jin. bolts, about 9in. 
apart alternately, and to intermediate ribs by gin. bolts in the 
same way. To the edge of this gutter an L iron Ijin. by 1}in. by 

sin. is rivetted on, and to this a piece of wood 1fin. by 2}in. is 
Axed by gin. screws, about 6in. apart. Into this piece of wood the 
ends of the sash bars are let in about Ift. apart; the top being 
fixed to the ridge. This miniature roof runs right along the whole 
rib, from the main gutter up to lower standards of ventilator, and 
is hipped at its ends. The main ribs, as well as intermediate ones, 
carry at their crown, over the cast iron distance strut next to 
centre, a louvre standard of cast iron, 5ft. 10jin. high of H cross 
section. The sides are filled in with wood, to which the louvre 
plates are fixed. 

e ventilator is covered, as the other parts of roof, by a 
number of similar sinall hipped roofs, formed by mere slanting 
sash bars, having in this case only wooden gutters, each supported 
by the standard in centre of each rib. The outer standards of 
ventilator are kept up by a diagonal bracing running from each to 
the other, consisting of jin. round rods, passing through a 
slotted hole spaced out in the middle one. At the base of 
outer chandente a wrought-iron gutter runs along, supported 
by wood boarding, for conducting the water which drops down 
from ventilator covering to gutters on top ribs. The main rib 
weighs 10 tons. The purlins, which are 6ft. deep, weigh each 
12 cwt.; those 3ft. deep weigh each 1 ton 4 cwt. Total of 
ironwork in one bay of S6ft. weighs 61 tons 3cwt. Each of the 
main ribs is supported by two columns, 8ft. apart, so that each 
of the flanges starts over one of the columns. This is effected by 
means of a cast iron square frame, Sft. 8in. wide, and 8ft. high, 
bolted to top of each column by four lin. bolts, and also by four 
lin. bolts to top of girder, connecting top of columns. It con- 
sists of two pieces of the same section as the columns, con- 
nected by a jin. web with a large circular hole taken out in 
the middle and smaller ones in the corners. Proper flanges 
are cast on to the top corners of it, to which each of the 
flanges is bolted on by six ljin. bolts, by means of a strong 


bracket. The cross sections of this frame, through the 
weakest part of the columns, has 25jin. sectional area— 
columns being of Sin. outer diaimeter, octagon lin. thick, 


the web and its flanges jin. thick. The parts of frame acting as 
bracing to the angles has 9in. sectional area. Appropriate pockets 
for receiving ends of diagonals are constructed in the upper end of 
web, the outline of which is shaped like that of cast iron distance 
struts. The two diagonals in the middle are fixed to it by one 
liin. bolt, and the diagonals at springing of flanges by one lin. 
bolt each. On top of outer column of frame lugs are provided 
for fixing brackets of 6}in. inner width under water outlets 
of main gutter by four 2in. bolts, with lft. 2in. by 5in. 
waterway. The main gutter running along the whole roof is, 
on the average, 1ft. 9in. wide and llin. high. It is cast in 
lengths of 7ft. Ll4in., y;in. thick, the joints being made by 
eleven gin. bolts. The intermediate ribs are supported by cast 
iron standards 8ft. high, which rest on one deep cast iron girder 
3ft. deep and 23ft. 3}in. long, which serve in the whole building 
as bracing and floor-carrying girders between columns 24ft. apart. 
Such girders brace the columns also under the flanges of main rib 
lengthways. The before mentioned standards have the section of 
half a column of 9in. diameter, are of Zin. metal, and widened out 
at the top to a bracket, on to which the base of intermediate rib is 
bolted by six jin. bolts. The lowest of purlins connected to top 
of frame supporting main rib is also connected by four jin. bolts 
to this bracket, and proper lugs are cast on to the top of standard 
for fixing a bracket, by four jin. bolts supporting main gutter at 
each 8ft. The horizontal thrust of the main ribs is transmitted by 


the cast iron frame to the system of columns connected by cast 
iron girders as described before, and well braced by diagonals fixed 
to ends of girders by means of keys for giving the necessary strain 
to resist thrust: 





depth throughout of 8ft., the outer and inner outline of it Longe 
struck from the same centre respectively, with a radius 
36ft. and 28ft., its curve is a true semicircle. The top and 
bottom are connected by flat bar diagonals, wrought 
and cast iron struts. The flanges consist of two L-irons, 4in. 
% 4in. By e-, having an available sectional area of 6°36in. 
e diago are throughout flat bars, 4in. wide by ;in., 
having an available sectional area of lin. The vertical wrought 
iron struts are channel irons, 4in. by lin. by }in., with available 
sectional area of 1°37in. Each of these struts and diagonals are 
connected by one lin. bolt to the flanges, L irons are jointed 
about in lengths of 25ft. alternately. The arrangement of lattice 
work the same as in large roof; pendents being fixed underneath 
them to soffit of rib in the same way. There are also two kinds of 

urlins, 6ft. deep, nearly 24ft. long, and 3ft. deep ones nearly 
Pott. long. The construction and dimensions of them are like 
those in roof. The intermediate ribs are of the same con- 
struction and dimensions as on large roof; so is the arrangement of 
gutters fixed on top of it, and the covering the same. The arrange- 
ment of bracing and wind ties is also similar to that of the large 
roof; the ventilator is also the same. The main rib weighs 4} tons; 
one purlin, 6ft. deep, weighs 12 cwt.; one purlin, 3ft. deep, weighs 
1 ton 4 cwt, 

Ironwork of roof only in one bay of 96ft., that is from centre of 
one pair of main ribs to the centre of another pair of them, weighs 
35 tons. 

The main rib is supported by structure similar to that of the 
large roof, that is by a frame formed by two shorter pieces of 
columns connected by a web. To the outer one is the main gutter 
fixed of same dimensions as on large roof. The intermediate ribs 
are also like those of large roof supported, all the details of con- 
nections being the same. The 72ft. trussed purlins used in these 
roofs are the same trusses that were used for carrying the roof over 
the nave of the Great Exhibition of 1851. A large portion of the 
columns and girders, also employed in the Sydenham Crystal 
Palace, are the same as were used in the Great Exhibition building. 


AMSTERDAM CRYSTAL PALACE Roor. 


The area covered by this roof is 130ft. 8gin. long, and 64ft. 1}in- 
wide, on each side of an oval dome—the entire length of the 
nave being 329ft. lin. The roof is supported on each side of this 
dome by seven pairs of ribs, 2ft. 1yyin. apart, leaving a clear space 
between them of 19ft. 8}in. The ribs of principals are true 
arches. The intrados and extrados are concentric curves, being 
struck from the same centre with a radius of 31ft. 6in. and 
33ft. Ijin. They were so constructed that in being fixed they 
were made to spring 2fin. outwards, making the distance 
from centre of building to face of column 31ft. 7;;in. They 
consist each of a top and bottom flange of one T iron, 4#in, by 
ljin. by j;in. by gin., and a plate 4jin. wide y,in. thick, rivetted 
to it by 7’, rivets of about 4in. pitch. These two flanges are con- 
nected by two web plates, No. 9 B.W.G., 1ft. 6in. wide, one on 
each side of the T irons rivetted to them also with yin. rivets. 
The entire available sectional area of this rib is 10°56 square inches. 
The web plates are joined alternately in lengths of about 23ft. 4in. 
by one gin. joint plate placed between the two web plates. It is 4in. 
wide, and for the sake of architectural appearance rivetted to them 
with ten y,in. flush rivets. 

The rib is divided on its outer side between a point 10ft. 2in. 
above the springing line, and its centre into seven equal parts. 
The purlins are carried by it in these intervals. They consist 
of simple + irons 6in. by 3in. by fin. with an available sec- 
tional area of 1°08 square inches in the top and bottom flanges. 
They are joined in lengths of 21ft. 9y,in. between each pair 
of main ribs by two joint plates 204in. long, 5jin. wide, 
in. thick, and twelve gin. rivets. These purlins carry the 
W I skylight bars, one length of the former divided into twenty 
spaces gives the distance of each skylight bar about 13in. 

itch. The skylight bars are fixed to purlins by L iron 

rackets Ijin. by ljin. by }in.—3in. long. The purlins are 
fixed to main and intermediate ribs by two L iron brackets 3in. by 
3in. by gin., 4in. long, with four jin. bolts, with two gin. washers, 
and two gin. rivets. Between each pair of main ribs are two inter- 
mediate ones. They have the same extrados as main ribs, but are 
only 10in. deep. They consist of a top and bottom flange of one 
T iron 3}in. by 1jfin. by te by jin., connected by two web plates, 
like those in main ribs, No. 9, B.W.G., rivetted to them with 
yein. rivets of about 4in. pitch. The web plates are connected 
in lengths of about 23ft. 5in. by one joint plate placed between 
them, jin. thick, 4in. wide, and six /,in. countersunk rivets. The 
entire available sectional area of this rib is 7°11 square inches. 
Each of the ribs is supported by one column, so that t ne half 
of it is widened out to a sort of bracket, at a height of 11ft. og 
above its springing line. This bracket is strengthened by jin. 
plates placed between the two web plates, and two L irons 4in. by 
4in. by fin. rivetted to each side of webs, and to a base plate jin. 
thick, which is bolted to top of column with five lin. bolts. 

The intermediate ribs are supported at their ends by a timber 
beam. The inner T irons are Pent round, and the flange of the 
upper one, and both are rivetted to gin. base plate with eight yin. 
rivets, which plate is screwed to timber with three gin. coach 
screws, Each of the main and intermediate ribs carry in centre a 
triangular frame of cast iron, with ornamental filling in bolted to 
them by din. bolts 2ft. pitch. It is in centre 1ft. 7in. high, and 
extends on each side about 5ft. over ribs, and supports in the 
middle the cast-iron ventilator. The ventilator is formed by two 
ridge purlins of a proper cross section, covered by a small ridge 
roof. It consists of a simple plate of a very flat angle, with 
proper water-tight joints, and a pocket for fixing ridge ornament 
along the roof. 

The weights of this structure are as follows: main rib, 1 ton 
10} cwt.; intermediate rib, 13cwt.; purlins for one bay, 1 ton 
17 cwt.; skylight bars for one bay, 1 ton 18cwt. 2qrs. 11 1b. Total 
weight of wrought and cast iron in one bay of roof, 9 tons 15 cwt. 
The appearance of all the columns from inside the building is 
similar. The first tier columns support the gallery girders, and 
form an ornamental framework with brackets at joint with column. 
The columns rest on a stone foundation. 

Although this structure forms a sort of stiff frame for resisting 
the horizontal thrust of principal, still a strong wood structure is 
made of the roof of the gallery acting along the whole nave as a 
horizontal girder of great resistance against side pressure. 


PrRoposeD Roor oF THE St. PANCRAS STATION, MIDLAND 
RalLway. 


The area covered by this roof is 690ft. by 240ft. The main ribs are 
29ft. 4in. centre to centre, and have three intermediate ribs between 
them at equal distances apart, carried at every 18ft. 6in. by trussed 

purlins between the main ribs. The form of the ribs is entirely novel. 

y spring directly from the ground, and firmly connected ts 
massive brick piers below floor level. The curve of the ribe 
is of two radii of 160ft. and 57ft., meeting at an angle in the 
centre 100ft. above the level of rails. The ribs are 6ft. deep, 
end formed with open box flanges 10jin. deep; the flanges 





the roof are to be covered with glass ridge and . 
right es to the ridge, 152ft. wide, exten nearly the entire 
1 of the roof, there will be a gangway at the foot of each sky- 
ight along the whole lenge of roof, and each gutter of skylight 
will have a snow grating along its whole length, with cross stri 

to enable the w en to repair and paint any portion of the sky- 
light. The horizontal thrust is ly taken by the heavy brick 
piers, which act as abutments, and by a wrought iron tie 
running below level of rails across the platform forming one of the 
wrought iron girders supporting the latter one. 

Referring to the various roofs described, it is found that in the 
Dublin Crystal Palace roof, with a clear span of 49ft., one square 
of area covered with glass requires 9} cwt. of wrought and cast 
iron. The smaller roof of the Crystal Palace with a clear span of 
56ft., a square of covered area with requires 13 ewt. of 
wrought and cast iron. The Derby Market Hall roof, of 81ft. 5in. 
clear span, one square covered over partly with slates and Pg 
with aon uires 15 cwt. of wrought and cast iron. In the 
large roof of the Crystal Palace, which has a span of 104ft., a 
square covered with glass requires 12} cwt. of wrought and cast 
iron. In the Amsterdam Crystal Palace roof, which has a clear 
span of 63ft. 2fin., an area of one square covered with glass 
requires 15 cwt. off wrought and cast iron; and, lastly, in the 
Midland roof, of 240ft. , one square of area, covered partly 
with glass and partly with slate, requires 17 cwt. of wrought and 


cast iron, 

In each of the buildings covered by these roofs, we find a new 
principle employed in the construction of ribs and in the arrange- 
ments for taking the horizontal thrust. 

In erecting true arched ribs, it will be often the case that the 
feet of them must be made to spring out a little to fit the sup- 

rting structure; but it must be considered then, on the other 
a. that in all cases the are constructed stronger than 
minute calculation would require, and so the pressure may be 
increased a little in the top flange at or near centre, getting 
lessened at the same time in the bottom one, and that with- 
out any bad effect upon the structure itself. The Amsterdam 
ribs were, in fact, manufactured so as to spring out in erection 
2Rin., as already mentioned in the description. 

The most rigid of the various roofs treated of no doubt will be 
the Midland roof, as the stability or rigidity of an arched roof 
increases with its size—the same, for iastance, as in bridges. The 
great weight, therefore, of the Midland roof is a guarantee for its 
stability. This is shown to a certain extent by constructing the 
curves of equilibrium for the equal load and the unequal moving 
load, the vertex in the latter case not moving as much as it would 
in the case of a smaller, and consequently lighter roof. 

No apparent provision has been made in any of these roofs for 
expansion of the structure by temperature, as is commonly done in 
large roofs where trussed principals are employed. As the abut- 
ments are not allowed to give way the ribs will simply rise and 
fall at the crown like the iron arch of a bridge. 


furrow skylight, at 





THE PARIS EXHIBITION AND WORKING MEN. — The following 
is a translation of a paragraph published in the new French 
journal, Le Panthéon de UV Industrie et des Arts :—-‘‘The city of 
Lyons is at pou busying itself with the election of represen- 
tatives of the working population of that city, who are to be sent 
to Paris to the Exhibition of 1867. To enable this to be done, a 
subscription has been opened to cover the travelling and other 
expenses of living, &c., of the representatives sent. We greatly 
approve of this step taken by the city of Lyons; it is a good 
example to other manufacturing districts, which we hope to see 
imitated. We are convinced beforehand that the representatives, 
understanding the importance of their duties and honourable 
mission, will come to the Exhibition to study the useful and 
serious side of it; and we are sure that they will be but rarely 
seen in the foolish and enervating places‘ of frivolous amusement 
where the Parisian bohéme and demi-monde are in the habit of 
taking their fling day and night.” 

To BE TAKEN WITH A Goop DEAL oF Satt.—The alleged dis- 
covery of the grand réve of alchemists of olden times—the 
philosopher’s stone—whereby silver, mercury, and copper can be 
transformed into gold, m just announced, in a memoir 
entitled “‘The Transmutations of Metals, presented to the 
Academy of Sciences,” by MM. Henri Favre, doctor of medicine, 
chief editor of La France Medicale, and Juste Frantz, metallurgist; 
and on the evening of the 17th ult. M. Favre delivered a most 
interesting lecture on this subject to—as may have been expected— 
a densely crowded audience. The following is a resumé of their 
doctrines :—Hitherto the science of chemistry has been founded 
upon two terms essentially distinct—extraction and combination. 
Analysis represents the first, and synthesis the latter. Now, to 
these two terms we must add a third—transmutation, always 
suspected to exist but never proved. To do this it must be under- 
stood that all bodies in nature owe their respective properties 
solely to the fixations of forces passing momentarily to a static 
state, but always “‘evolutive” in a disposable field of action. 
These substances are then all produced by the action of one 
original and common principle brought into action. Their trans- 
mutation is effected by condensation, or by the displacement of 
the forces which hold them for the moment in equilibrio. It is 
an exchange between the dynamo-statical ony mg of each metal 
and the dynamo-tensional efforts exerted by the agent employed ; 
and, since the metals, simple in their chemical order, are com- 
pound in their dynamo-static state, it follows that the transmuta- 
tion of metals can always take place, provided they are in media, 
in which the suitable elementary culties will exist to effect the 
different changes. Such are the principles on which depend the 
operations of metallic transmutation. ey have their laws. The 
first is that of solutions. It is on the difference of solubility of 
the metals that all the secret of transmutation empirically depends. 
The decisive experiments by which the authors of this discovery 
demonstrate the transmutation of silver into gold, show that it 
depends on two distinct operations—the first is to change the state 
of the silver, producing another substance which is not yet gold ; 
the second consists in bringing the condition of this new under- 
mined substance to the state of pure gold. The process is thus 
described:—A certain quantity of chlorhydrate of ammonia is 
dissolved in liquid ammonia: this salt should be reduced to a fine 
powder. If the solution be turbid it is to be filtered ; chloride of 
silver, perfectly white and humid, is then added, and the bottle 
well shaken up. The chioride of silver is dissolved, the solution 
becomes yellow, and deposits a precipitate of the same colour, 
which must be collected most muta. The characters of this 
powder are—1. When introduced into aqua regia it is completely 
dissolved, and a new addition of ia precipitates it.—2. It is 
not fulminating.—3. Lastly, it furnishes gold by the galvanic pile 
—that is to say, when placed between the two poles of one of 
Bunsen’s elements. ere is produced the most remarkable 

henomenon—a transformation and a separation simultaneously. 
ammonia is the dissolvent of the chloride of silver, and at the 
same time the reactive of the metal transformed by the ehlorine: 
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RAILWAY MATTERS, 


ARRANGEMENTS have been made in d for the supply of 100 
locomotives and tenders to the Delhi Railway, a portion to be 
Given ie the present year, and a portion in each succeeding year 
up 

THE traffic on the Punjaub Railway is reported satisfactory, the 
receipts during the last five weeks, or which returns have been 
received, having amounted to £10,409. Saturday, the 10th of 
February, had been fixed for the public inauguration of the new 
station at Umritsur. 

Mr. LivesEY, superintendent of locomotives at Chester, has met 
with a serious accident. He was accompanying a train leaving 
Chester for Shrewsbury as far as the railway bridge, standing on 
the step of the locomotive. On jumping off his foot slipped, and 
the wheels of the train passed over his thigh. The limb been 
amputated. 

Lorp ELcuo stated, with regard to the railway staff corps, that 
its efficiency was such that it could in thirty hours place in any 

iven spot 150,000 troops, either volunteers or 5 

orses, and 100 guns. The corps could also collect together in 
twenty-four hours 80,000 navvies to throw up fortifications for the 
defence of any place. 

Ir is stated that at the close of 1866 upwards of 1,000 miles of 
line will be in operation on the system of the Roman way 
Company, commencing at the Spezia, and passing, vid Leghorn, 
Pisa, Florence, Rome, Naples, and Ancona, and accommodating 
the districts on the western spur of the Apennines and the Italian 
littoral of the Mediterranean. 

Last week the South-Eastern Company ran two experimental 
trains from the Addiscombe-road station to Cannon-street. The 
first train performed the journey in twenty-one minutes, including 
a stoppage at London Bridge, and the second train easily in twenty- 
one minutes. Each train consisted of sixteen carriages, and 
started from Addiscombe-road at 2.35 p.m. 

Tue Charing Cross line, of the South-Eastern Railway is no 
doubt exercising a beneficial influence upon the whole traffic. It 
is stated that three-fourths of the continental passengers have 
during the half-year booked to and from the Charing Cross 
terminus, while the short local traffic to and from stations near 
London has considerably increased during the same period. 

On Wednesday night Sir C. O’Loghlan!moved the second 
reading of the p< | Travelling (Ireland) Bill, which is intended 
to compel every railway company to run a train each way on 
Sundays, except when excused by the Board of Trade. There.are 
thirty-five par st in Ireland, of which thirty-two run Sunday 
trains. After a long discussion, the bill was thrown out by a 
majority of 200 to 83. 

GREAT anxiety had been expressed for a continuation of the 
Punjaub Railway from Moulton downwards, as by means of an ex- 
tension in that direction the through traffic to and from Kurrachee 
would carried on with much greater advantage buth to the 
railway and the public, and the efficiency of the company’s flotilla 
would at the same time be largely increased, the worst part of 
the navigation of the river being superseded. 

UNDER the existing law in India an import duty of 74 per cent. 
ad valorem on steel rails has been tim og As the duty on iron 
permanent way materials is only 1 ‘per cent., ad olorem, the 
Government of India has assimilated the duty on steel rails to 
that prevailing for iron permanent materials, and consequently 
has authorised the local governments henceforth to refund to 
importers of steel rails the difference between 7} and 1 yer cent. 

A WEEK or two ago 908 of the workmen employed at the engine- 
works of the North-Eastern Railway Company at York presented 
to the directors a memorial asking that their hours of labour 
should be reduced from fifty-eight and a half hours per week to 
fifty-four hours. The directors, however, declined to make the 
concession, and at a meeting held on Tuesday, the men resolved 
that unless their demand was complied with by the 2nd of April 
they would cease work. 

THE agent and superintendent of the Indus Steam flotilla, esti- 
mated on the 6th of February that the earnings of three of the 
Scinde Railway Company’s steamers, the Frere, Outram, and 
Stanley, on the last voyage made by each of them, would amount 
in the aggregate to upwards of £10,000. From a more recent re- 
turn it would appear that this sum must have been considerably 
exceeded, as the ings of the Stanley on her last down voyage 





alone were no less than £3, 

A FRENCH company is spoken of which has been founded, and , 
has already subscribed a capital of 300,000,000f. for the purpose | 
of starting a new mode of transit between India and England, by | 
means of a direct line from Calais to Marseilles, vid Paris, on ! 
which express trains alone would run, and by which 300 kilometres | 
of the present journey would be economised. The plan has been ! 
laid before the Council of State, is to be deemed at the Corps | 
Législatif, and the works will be commenced as soon as the bill is ; 
passed. 

Tue North British Railway Company lately offered premiums | 
for the best plan for a new station to occupy certain ground, and 
for which the constantly-increasing traffic has created urgent 
need. The choice of the directors has just been made, and the | 
first premium of £350 has been awarded to Mr. Charles Jopp, C.E., | 
Edinburgh, one of the engineers of the company, and the second 
£150 to Messrs. Bryce and M‘Master, London. These plans have 
been selected from about thirty competitive designs of greater or 
less merit. 

THE important controversy between the Pennsylvania Railroad 
Coupee and the Atlantic and Great Western Railway has been 
decided against the latter, the court granting an injunction deny- 
ing the right of the Catawissa Railroad Company to make a lease 
with the Atlantic and Great Western. The decision caused -an 
immediate transfer of over four thousand shares of the Catawissa 
stock. The course which a | be adopted by the Atlantic and 
Great Western to overcome this obstacle to their proposed con- 
solidations will be looked to with much interest. 

On Sunday morning Kirriemuir railway station, in Scotland, 
was entirely destroyed by fire. Nine wagons, loaded with flour, 
whisky, and general goods, and four passenger carriages, were 
also destroyed. One of the carriages was a new first-class, which 
recently cost the company £400. The damage done to rolling 
stock is estimated at upwards of £2,000, and the total amount of 
the property destroyed will not, it is believed, be much short of 
£5,000. The books, papers, and instruments of the company, 
along with some money which happened to be in the station, were 
likewise lost. 

GREAT preparations are being made for the commencement of 
the Shefield and Lincolnshire extension from Manchester to 
Liverpool. Messrs. Brassey and Co. have for some time been 
actively collecting materials at the Arpley goods station, Warring- 
ton, for the commencement of the work in that neighbourhood. 
The town of Warrington is in a state of expectation, as the com- 
pany, in addition to the main line skirting the borough, is seeking 
parliamentary sanction for a loop line to rtin through the middle 
of Warrington, a scheme ——- by the Town Council of the 
borough as judged favourable to the development of its trade. 

THE Maximilian Railway Company in Rhenish-Bavaria have 
built a bridge of boats over the Rhine at Maximiliansau on a new 
rng se over which passengers and goods have been carried for 
the last six months without any accident. It cost 163,183f1. The 
length is 100 metres over the river; including the approaches, 
362 metres. There are twelve pontoons, of two or t boats 
each, six of which can be opened for allowing ships to pass. The 
gauges have a width of 3°5 metres. The supports consist of six 
double supports (doppelbanken) and eight dighe. Arrangements 
are made, y a system of levers, to raise and lower the rails on the 
mainland on a level with those on the river. The pressure on the 





boats by the engine, of a weight of 350 cwt., is only 18 to 20 centi- 
metres, This engine carries over a brutto load of 1,600 ewt, 


NOTES AND MEMORANDA. 


In wood rubbing wn oil, grease, or blacklead, properly 


applied, reduces the on two-thirds. 
Or 150,601 oxen and bulls imported in 1864, London took 
115,219; of a total of 478,347 sheep imported, London took 322,409. 
13,392 tons of water are every day converted into steam and 
—— into the air from locomotive engines alone in Great 


From 1851 to 1861 the population of Canada increased at a 
greater rate than even that of the United States. The increase 
was 36 per cent. : 

In 1666 tea was sold in London for 60s. und, which cost in 
Batavia from 2s. 6d. to 3s. 6d. per pound. It continued at this 
price till 1707. Green tea was not used till 1715. 

Soon after the introduction of tea into England an Act of 
Parliament was , by which a duty of eightpence was laid on 
every gallon of the infusion sold in the coffee-houses. 

Ir the distances run daily in Great Britain on railways were = 
as one continuous journey it would be equal to taovdliine twelve 
times round the world in one day, or once round in two hours. 


AccorDING to Dr. Martin, Sir Isaac Newton had a magnet 
which was set in a finger ring, and which, though only three 
grains in weight, could sustain seven hundred and forty-six grains. 

THE value of the exports and imports at the port of London in 
1700 was about £10,000,000; in 1794 the amount increased to 
£31,000,000. The value of the exports alone reached, in 1864, to 
above £36,000,000, 

AmonG the early entries in the Journal of the Royal Society is 
the following :—‘‘ Dr. Clarke was entreated to lay before the 
Society Mr. Pellins’ relation of the production of young vipers from 
the powder of the liver and lungs of vipers.” 

WHEN polished steel moves on steel, or pewter properly oiled, 
the friction is about one-fourth of its weight; on copper or lead, 
one-fifth ; on brass, one-sixth. Metals have more friction when 
they move on metals of the same kind than when on different 
metals. 

Ir appears from two parliamentary returns issued yesterday 
morning, that during the year 1865, 140 cases of persons run over 
and killed in the metropolis came to the cognisance of the metro- 
politan police; 1707 were maimed or otherwise injured from the 
same cause. 

In 1848 the quantity of tea imported into the United Kingdom 
was 47,774,758 Ib., of which London took 33,630,653 Ib., or 70°39 per 
cent. of the whole. In 1864 the total 
124,359,243 lb., of which London took 122, 
cent of the whole. 

It ap from a number of experiments that the bronze, of 
which the ancients formed their weapons and other articles, was 
composed of ‘88 parts of copper to 12 parts of tin. It is remark- 
able that the same mixture has been employed by nations very 
remote from each other. 

Tue Chinca guano islands are three in number; the largest has 
a superficial area of two and a half square miles. About 400 ships 
visit these islands annually, and carry away guano worth 
£6,000,000 sterling. The islands have a population of 2,000, of 
whom 600 are Chinese. 

Upon the discovery of Madeira in 1420 sawmills were erected 
there. The city of Breslau possessed a sawmill in 1427; there 
was one at Erfurt in 1490. In Norway the first sawmill was built 
in 1530. It was not until the seventeenth century that sawmills 
were introduced into England. 

THE annual rate of mortality, according to the last return, 
was 26 per 1,000 in London, 27 in Edinburgh, and 32 in Dublin; 
29 in Bristol, 33 in Birmingham, 45 in Liverpool, 37 in Manchester, 
37 in Salford, 35 in Sheffield, 39 in Leeds, 26 in Hull, 36 in New- 
castle-upon-Tyne, and 33 in Glasgow. 

THE discovery of the deviation of the magnetic needle has been 
ascribed to Norman, who is said to have made it in 1576. A letter 
from Hartmann, vicar of St. Sebaldus, in Nuremberg, to Albert, 
Duke of Prussia, dated March 4, 1544, however, gives a full account 
of the phenomenon as observed by him. 

M. Joprn, in a paper recently addressed to the French Academy 
of Sciences, gives the results of some interesting experiments on 
the vitality of the leaves of different plants. The main conclusion 
he arrived at was, that depriving a leaf of oxygen and keeping it 
in the dark will kill it in a few hours, 


Ar the present time the population of London is about 3,000,000, 
and the annual consumption of coal amounts to about 5,300,000 
tons; but in Manchester, with a population of not more than 
380,000, the coal consumption is estimated at 2,000,000 tons per 
annum, within a radius of three miles from the Exchange. 

Durtne the present year, up to the end of February, 23 fatal 
cases of street accidents have been returned to the metropolitan 
police, and 231 cases of injury. In the city police district 
14 persons were run over and killed last year, and 207 were 
maimed or injured. Three were killed this year and 30 injured. 


Some of the early proceedings of the ey Society, as recorded in 
the Journal, were somewhat curious; the following is an extract :— 
“*A circle was made with powder of Unicorne’s horn and a 
spider set in the middle of it, but it immediately ran out, several 
times repeated. The spider once made some stay upon the powder.” 


THE average annual cost per volunteer, as shown by the esti- 
mates, is a little under £2, to which should be added about £1 
more for arms and ammunition, making a total charge of £3. The 
average cost of the yeomanry is above £6 per man, or more than 
double. The cost of the militia per head is probably about four- 
= that of the volunteers, and that of the regulars about twenty- 
fold. 

In the year 1541 the deviation of the magnetic needle from the 
meridian at Paris was found to be from seven to eight degrees to 
the east; in 1550 from eight to nine degrees, and in 1580 cleven 
degrees and a-half to the east. Norman, who first observed the 
deviation in London, found it to be eleven and a-quarter degrees in 
1596; and Gellibrand, at the same place, in 1634, four degrees 
towards the east. 

THE consumption of coal, including waste, in the United King- 
dom, amounts to three times the quantity expended in 1845. In 
the year 1845 the consumption in Great Britain, for domestic and 
all manufactuying purposes, was 31,800,000 tons, and there were 
exported in the same year 1,200,000 tons. In 1865, however, there 
were consumed for domestic and all purposes of manufacture 
87,000,000 tons, 9,000,000 tons being exported. 

To illustrate the enormous expansion of the shipping trade of 
the port of London, it may be mentioned that in 1702 the nwmber 
of A rues entered with cargoes was 839, the total tonnage being 
80,040, and representing an average of 96 tons; in 1864 it was 
11,608, the total tonnage being 3,441,519; 6,396 coasting ships 
entered the Thames in 1750. At the present time the number is 
above 20,000. 

M. PovucHeT sums up the results of his experiments on the 
effect of cold on animal life as follows :—1l. The first effect of con- 
gelation is to contract the capillary vessels. 2. The second effect 
is to disorganise the blood in three ways; either the nucleus breaks 
from its envelope and floats freely in the plasma; or, though still 
in its envelope, it is opaque and in an eccentric position; or, lastly, 
the globule is only more or less serrated on the border, and of a 
darker hue, the latter case being chiefly that of mammalia. 3. 
Every animal that has been thoroughly congealed is absolutely 
dead and cannot be revived. 4. When the congelation is but 
partial, the o: that has been exposed to it is attacked with 
gangrene and 
extent, life is net in imminent danger; 


— imported was 
335,601 lb., or 98°37 per 





estroyed, And 5. If the eongelation is of small | 
+ ef such goods to and from the Exhibition, 


MISCELLANEA. 
— city of New Orleans is to be lighted with 3,000 petroleum 
ps. 


THE imports of gold and silver in January were £1,303,487, and 
the exports £1,994,801. 

Tue workshops of James Wilson and Co., joiners, Bradford, 
were burnt down last week. 

In the parish of Legerwood, Berwickshire, numbering 600 in- 
habitants, there has not been a death for fifteen months. 

EXTENSIVE discoveries of gold have recently been made near the 

i i River, in the neighbourhood of Fort Benton. 

peepee preys 9d the cost of the Thames embankments 
will be provided out of the proceeds of the coal and wine duties. 

At the meeting of the Anglo-Swedish Steel and Iron Company 
held on Monday, it was decided to voluntarily wind up the com- 


Pere usual order has been made by the Master of the Rolls for 
winding Nad the Humber Ironworks and Shipbuilding Company 
Limited). 


THE blast furnacemen and puddlers employed at Messrs. 
Palmer’s works, Jarrow, are about to build 100 houses as rési- 
dences for themselves. 

Ir is understood that her Majesty's ship Northumberland is now 
in so forward a state that the Millwall Ironworks Company will be 
enabled to launch her on Saturday, the 17th instant. 

A SECOND very important discovery of coal has been made in the 
eastern island of the Falkland Isles, The coal is highly bituminous, 
and promises to be an excellent flaming coal for steamers. 

Works are erecting at Golden City, Colorado, for the manufac- 
ture of railroad bars. Extensive mines of iron ore have been dis- 
covered there, which promise to yield great wealth to the new 
State. 

SoME person, who withholds his name, has invented a 50-pounder 
breech-loader, and a gun carriage to mateh, which it seems beats all 
previous inventions into fits. The new gua is,about to be expcri- 
mented with at Toulon. 

CAMs for properties required for the new strect from Black- 
friars Bridge to the Mansion-house, amounting in the aggregate to 
£327,590, have been settled, according tothe report of tle Metro- 
politan Board of Works, for £288,991. 

Tue French ordnance committee have cdme to the conclusion, 
first, that breech-loaders are a mistake for ealibres ; and that 
for rifled guns, throwing heavy shot, the Whitworth gun is the 
best. The only thing against it is its cost. 

Tue telegraph has lately becn ex far up Fraser River 
en route for Russia, and is now im ig order from New York 
vid San Francisco, to a point 400 miles aboye New Westminster 
on Fraser River, making in round numbers about 6,000 imiles. 

Two singular proposals for raising the Atlantic cable have becn 
made. One was to cotitrive a tube whicli was to extend from the 
bottom of the ocean to the surface, and down which a man was to 
descend to find and secure the bight. The other was to raise the 
cable by means of a gigantic magnet. 

THE directors of the China Steamship and Labuan Coal Com- 
pany have for some time lately been’ making experiments, with 
the view of testing the oil-producing at ye of their coal. 
The result shows that Labuan coal is capable of producing large 
quantities of both lubricating and burning oil. 

THE Marquis of Hartington states that the 12-ton pattern gun 
was fired 135 rounds before it was proved. The same gun was 
afterwards fired 315 rounds, and its accuracy had been fully main- 
tained. The select committee reported that it had made the best 
practice that had ever been made by any rifle gun. 

Tue “Star Line ” of steamers between New York and Savannah 
has been discontinued, having had a singular series of misfortunes. 
The Idaho was lost on a voyage to New Orleans, the Weybosset 
was burnt at her wharf in New York, the Constitution was 
wrecked off Hatteras, and the America has been compelled to go 
into dry dock for extensive repairs. 

THE Liverpool labourers in the building trades have demanded 
an advance of wages at the rate of 2s. per week from March to 
November, and 1s. per week from November to March. A few of 
the employers have responded to the demand, but upwards of a 
dozen firms refused to accede to it, and locked out the labourers 
on Monday last. At present a settlement appears very remote. 


A 61N. iron plate, from the manufactory of Messrs. John 
Brown and Co., Atlas Works, Sheffield, underwent a severe teat 
recently. The general opinion of the most competent judges who 
witnessed the trial was, that it has proved to be a plate of surpris- 
ing quality, far exceeding all others previously tried at this port. 
The firing was conducted under the superintendence of Captam 
Key, C.B., H.M.S. Excellent. 

THE Chartered and City of London Gas Companies have 
amalgamated, and their bill for new works at Hackney has already 
pone the second ‘ing. If passed the new works will be the 
argest in the world, having nearly 2,000 mouthpieces, and being 
capable of carbonising 1,200 tons of. coal daily. e retort houses 
alone will cover eight acres, and be equal to the daily production 
of nearly 12,000,000 cubic feet of gas. 

Mr. TARBOLTON, corporation surveyor of Nottingham, says that 
the first subway made in that town was completed three years ago, 
and contains the sewers and branch drains, the gas and water 
pipes. ‘* It is well ventilated; no escape of gas or water has, to 
my knowledge, taken place, although the interior has been 
constantly visited and worked in by the men employed by the 
corporation and the gas and water companies.” 


THE endurance trial of the experimental Fraser gun, of cheap 
construction, manufactured in the royal gun factories at Woo!l- 
wich, terminated on Friday last at the Royal Arsenal butt. The 
gun having been ordered to be tested, according to the official 
term, “‘ to destruction,” burst at the four hundredth round, after 
resisting the force of upwards of thirty-six tons of metal and 
—— tons of gunpowder expended in the charges fired during the 
trial. 

A GENERAL meeting of the Builders’ Association was held on 
Wednesday, at Manchester. Branches have now been established 
in thirty-six towns. A discussion took place on the subject 
of contract agreements, the method of taking ‘“ quantities,” 
and other things affecting the relations existing between con- 
tractors, engineers, and architects. A very general opinion was 
expressed that but little difficulty would be experienced in 
pas such matters on a footing much more satisfactory to the 
trade. 


Tue men employed in the manufacture of slate nails (1}in.) in 
the neighbourh of Dudley work from seven a.m. until 
eleven p.m. for 9s, or 10s. a weck, out of which they have to 
pay for fuel, tools, and carriage. It is but fair to mention, how- 
ever, that this statement is made on the authority of one of the 
nailers themselves—a man working at Rowley, who, nevertheless, 
had the candour to admit that, on account of competition, the 
masters were not in a position to help them. 


THE Gazette contains a copy of a despatch from Vienna, stating 
that an Agricultural Exhibition will be held there in May next. 
It will be international, as agricultural machinery and 
implements for agricultural and forest purposes, in which irrigation 
machinery and hunting and shooting weapons will be included. 
Goods intended for it are to be sent to the chief custom-house at 
Vienna, where the amount of duty to which t 
of sale in Austria will be assessed ; the duty will not, however, be 
exacted in case the goods are re-exported. arious Austrian 
railways will reduce considerably their charge for the conveyance 
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THE accompanying engraving represents a useful form of tipping 

wagon now at work on that portion of the Thames embankment 
contracted for by Mr. Ritson. The object of this wagon is that 
when loaded its contents may be tipped out on either side as re- 
quired. 
: Fig. 1 of our illustration is a side elevation; Fig. 2 is an end 
elevation; Fig. 3 is a plan of the wagon, and Fig. 4 a plan of the 
underframing. The letters refer to the same parts in the different 
views. 

The body of the wagon, is supported at each end by the 
hinged joints placed exactly under the centre of its width. 
The two sides of the body swing upon hinges, and are held 
by suitable catches, so that by removing the catches either 
side can be let down at pleasure. The hinged joints rest on 
packing pieces secured to the under framing, which, by 
means of suitable bearings, is carried by wheels and axles 
in the usval way. A, B, are stays used to keep the body of 
the wagon in the horizontal position. These stays rest upon the 
bottom framing, and are made to swing upon strong bolts secured 
to the timbers forming the framework of the body of the wagon, 
and are held in the vertical position by the movable pins at the 
upper ends. 

Supposing the wagon to be full and it is required to tip out its 
contents on the left-hand side, the side or flap on the left is let 
down, the pins at top are removed, and the stays B are struck a 
moderate blow near the bottom, when they will swing on the 
centre bolts. The left-hand side of the body of the wagon being now 
unsupported is easily tilted down, and the contents shot out on 
that side. It will readily be seen that by removing the stay A 
instead of B, the wagon may be tipped on the right-hand side. 





GUN CARRIAGE COMPRESSERS. 

Ly our impression for February 2nd we referred incidentally 
to certain compressers fitted to the competitive gun carriages 
tested on board the Minotaur. We hope very soon to be able to 
lay before our readers accurate drawings of the gun carriages 
themselves ; meanwhile we illustrate two of the compressers in 
question—one designed by Colonel Clark, R.A., the other by 
Commander Scott, R.N. Guns on being fired’recoil with more 
or less violence, their carriages running in upon the supporting 
slides. In order to arrest this recoil in old times, when guns 
were light, the friction produced by the weight of the gun, and 
rope tackle sufficed; but these were not the days of 40 Ib. 
charges. Under the influence of such a charge a 12-ton gun 
would recoil some 16ft. to 18ft. if left to itself. Therefore 
compressers, or, in other words, brakes, are used. Col. Clark em- 
ploys, as will be seen, a couple of clutches, which grasp the sides 
of the slide. The arrangement will be understood at a glance, and 
it will also be seen that it is not very mechanical. The gripping 
plates e are removed to such a distance from the centres ¢ that 
an ugly cross twist is produced on the levers f. Again, there 
are no joints atc, the levers being secured only by the pin d 
passing through enlarged holes. The frictional surfaces are 
too small, the grip too elastic, and therefore the compresser 
totally failed to hold the gun, which recoiled with great violence, 
although the screws a, which act to a great disadvantage, were 
tightened up as hard as they could go by two men to each. 

Commander Scott's compresser consists, as will be seen, of 
heavy timbers affixed to the slide, and four plates attached to 
the carriage. The transverse screw works in the cheeks of the 
carriage, and is put in motion by a hand wheel a, which can be 
fitted on either end, or supplemented by a second if necessary. 
The levers f work to great advantage, their rounded ends acting 
the part of cams, and tightening up plates and timber into 
almost a solid mass. In order to run his gun in and out, Com- 
mander Scott uses chain gear, of which we shall not at present 
say more than that the toe shown on the left-hand lever catches 
this chain—shown in cross section just above—when the com- 
pressor is slackened, so that the operations of slackening, and 
throwing the gun carriage into gear with the chain, are simulta- 
neous. The frictional surfaces are very large, and the grip is so 
solid that there is no vibration, and, in addition, the wedge-like 
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shape of the bars effectually binds the (carriage down to the 
slide and prevents jumping. This compresser has hitherto 
given complete satisfaction. The recoil of the gun is limited to 
three or four feet by adjusting the hand-wheel a, and in the 
Minotaur experiments the gun was fired with the utmost ease 
at the top of a roll of 105 deg. 
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has contributed in no small degree to secure the success of Com- 
mander Scott’s gun-carriage. A heavy gun in a rough sea is an 
exceedingly unmanageable affair, and very powerful tackle is 
required to hold it. The compressor, therefore, plays fully as 
important a as the training or running-out gear. The 
former, indeed, is seldom called upon to resist anything like the 
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Two different sections of slide are shown ; the box girder on 
the right being that used on board the Minotaur, as there was no 
Tiron available at the moment it was wanted. That on the 
left shows the arrangement adopted more recently on board 
H.M.S. Research. 

The value of a machine increases, as a rule, with its simplicity ; 
and fewness of parts is nowhere more valuable than on board 
ship. The following comparative table wlll show at a glance 
which compresser has the advantage in this respect :— 




















Faicra | Friction Total No. 

Handles.) Screws.) Fulcra. supports.| plates. Levers. o¢ pieces. 
Col. Clark 2 2 4 2 4 4 18 
Com. Scott 1 2 2 1 4 2 12 

















“Tt is impossible to doubt that the efficiency of his compresser 
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strains thrown upon the compresser. One great advantage 
of the Scott compresser is found in the fact that one man 
is competent to work it, and that delicate adjustments 
can therefore be effected with ease and certainty. The 
great size of the sliding surfaces, too, reduces wear—a com- 
paratively moderate pressure being sufficient not only to bring 
up the gun, but to hold it steadily when brought up, until 
it is loaded and ready to be run out, when a single turn of the 
hand-wheel releases the carriage. 





Scurete’s New Fan.—It is not perhaps as yet very generally 
known that the fan sold by C. Schiele and Co., under the name of 
the ‘‘ Excelsior Noiseless Fan,” is upon quite a distinct principle 
to that sold by the North Moor Foundry—being a modification of 
the ordinary fan with radiating blades. Mr. Schiele himself has 
left England, being now established in Germany, and he is 
engaged in manufacturing his fans and turbines. 
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THE MANUFACTURE OF COLD-DRAWN STEEL TUBES. 
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NEARLY two years ago* we drew attention to a new and 
exceedingly remarkable process—the manufacture of steel tubes 
by cold-drawing. At that time this process was so far in its 
infancy that it could hardly be considered as more than a scien- 
tific curiosity. The machinery erected at Willow-walk, Ber- 
mondsey, although sufficiently complete to demonstrate the fact 
that steel tubes could be made by boring out an ingot and pass- 
ing it through dies, was still so far from perfection that it could 
not be regarded in any other light than as the embodiment of 
first, and, in a sense, crude ideas. But to active minds two 
years afford ample time for the production of great results, and 
at the moment we write an influential company has been esta- 
blished, and steel tubes are now manufactured under the patents 
of Messrs. Harding, Hawksworth, and Cristophe, on an extended 
scale by elaborate machinery ; while the details of the process 
have been so far perfected that therd is no reason to doubt that 
the cold-drawn steel tube manufacture will very soon occupy an 
important place in the trade of the country. Boiler tubes are now 
used annually by hundreds of tons. Hollow shafting is not in 
demand solely because a demand could not hitherto be supplied 
at a moderate price. Lining tubes for ordnance, rifle barrels, 
surface condenser tubes, &c. &c., are manufactured yearly in 
immense quantities; and it is certain that any sensible improve- 
ment on existing means of production will be fully appreciated 
by the public. We regard, indeed, the operations of the new 
company as being important in the fullest sense of the word, and 
we feel some pleasure in laying before our readers ample details 
of this, possibly, the most remarkable invention in the art of 
working in metals which has been introduced for many years. 

Nearly five years have elapsed since the first experiments 
were made with the view to produce cold-drawn steel tubes 
commercially. The credit of the first idea is due, we be- 
lieve, to Mr. G. P. Harding and Mons. L. Christophe, 
who, while residing in Paris in 1851, had constant oppor- 
tunities for observing the remarkable softness, toughness, and 
ductility of a peculiar steel manufactured by Mr. Hawksworth, 
of Linlithgow, N.B. This gentleman has for many years 
devoted his attention to the production of a very peculiar soft steel 
intended for the rolls of calico printing machines, on which, as is 
well known, the pattern or device is impressed by causing them 
to revolve under excessive pressure in contact with a very hard 
steel roll, on which the device is first engraved. After years of 
experiment Mr, Hawksworth succeeded in making steel of a 
uniform quality which left nothing to be desired, and it is to 
this steel that the process under consideration is indebted for its 
development. It is true that tubes can now be drawn from 
almost any good steel; but this was not the case in the 
beginning, and it is possible that the numerous failures met 
with in the earliest stages of the invention would have proved 
sufficiently discouraging to lead to its abandonment had it not 
been for the peculiar facilities afforded by Mr. Hawksworth’s 
steel. Prior to the year 1851 tubes had indeed been made cold 
from steel, but only as curiosities. The method of manufacture 
consisted in beating up a short tube from a circular steel disc 
into a cup shape, and then driving this cup once or twice 
through a die. In this way only short lengths could be pro- 
duced at an immense expense. In a word, such tubes were, as 
we have said, curiosities and nothing more. 

The first experiments in the new process were made at Paris 
by Messrs. Harding and Christophe, and the results were 
upon the whole so encouraging that these gentlemen, in com- 
pany with Mr. Hawksworth, patented the machinery employed. 
The process itself is, perhaps, hardly a good subject for a patent. 
It is not so much a novel invention as the legitimate development 
of an old idea—that of drawing wire. That steel could be drawn 
into tubes constitutes a discovery, not an invention. Neverthe- 
less the history of this process affords a striking illustration of the 
amount of time, skill, energy, and capital required to bridge over 
the space intervening between an original idea and its commercial 
realisation. No one can imagine that in this case the realisation 
would ever have been effected but for the protection afforded by 
the patent laws. Even now the success of the process depends 
almost altogether on the machinery employed, and on delicate mani- 
pulations, the knowledge of which has only been acquired by dearly- 
bought experience. e earlier experiments conducted at Paris 


*See THE ENGINSER, May 27th, 1864, 
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went little beyond affording proof that the manufacture of tubes 
on a large scale by the new process was possible, but all the 
operations were confined—and are still, as far as regards Paris— 
to the production of rifle barrels, Sufficient was done, however, 
to show that there was a good opening for the investment of 
capital. Machinery of a more powerful kind was therefore 
erected on temporary premises in Bermondsey in 1864; and after 
a time a company was formed under the title of the “Cold 
Drawn Steel Tube and Ordnance’Company (Limited).” The pre- 
mises of the old London Zinc Company, in Macclesfield-street, 
City-road, were taken, the powerful machinery which we illus- 
trate erected, and after many and unavoidable delays the manu- 
facture of steel tubes in quantities as a commercial speculatiun, 
has at last been commenced, and we believe we are correct in 
stating that the new company is now m a ition to execute 
very large orders. But it is not to be supposed that the ma- 
chinery as now constructed is identical with that originally 
patented. On the contrary, many patents have been taken out, and 
various improvements have been introduced from time to time 
during the last five years. The engravings, however, have not 
been prepared from the specifications, but from the actual working 
drawings from which the machinery was constructed, courteously 
placed at our disposal by Mr. Harding, who, as provisional manager 
for the company, has superinterded the erection and arrangement 
of almost every portion of the plant from first to last. The pre- 
mises at present occupied by the company although tolerably con- 
venient, are only to be rded as temporary, as there is every 
reason to believe that with the extension of its operations the com- 
pany will require more space, As to the machinery, that in use 
represents the best that has been hitherto done, and it answers its 
purpose so efficiently upon the whole that it is very unlikely 
that any very radical change on the existing arrangements will be 
introduced for some time. 

The process of manufacturing steel tubes of equal diameter 
from end to end is exceedingly simple. A solid ingot of suffi- 
cient size is placed in a drilling machine and bored right through 
from both ends at once. The size of the ingot and the diameter 
of the hole depend on the kind of tube to be produced, A short 
and very thick steel pipe is thus produced, and this pipe is then 
threaded on a rod having an excessively hard steel acorn-shaped 
head. This rod or mandril is secured to one head-stock of an 
hydraulic press. To a central framework or head-stock a die is 
fixed, exactly within which stands the acorn-head of the mandril. 
The end of the tube having been slightly tapered down is then 
introduced into the die aperture, and affixed to the crosshead of 
the moving ram by means to which we shall refer presently. 
The force pumps are then put in motion and the tube is drawn 
through the die, thereby having its external diameter reduced, 
while the acorn-head of the mandril imparts a beautiful 
glossy surface to its interior. After a few passes through 


the dies the tube is annealed, and then passed again, and so on, 


until the required length and thinness is attained. In 

tubes for surface condensers, for example, a bar of steel 2ft. long 
and 2in. in diameter is taken ; this is perforated from end to end 
with a jin. hole, and then drawn out through a series of dies 
into a tube or tubes }jths of an inch in diameter, synd of an 
inch thick, and 60ft. long, weighing }lb. per foot of length 
instead of 104 1b., the weight of the original bar ; and so far is 
this severe manipulation from injuring the metal that such a 
tube will resist a bursting hydraulic pressure of*7,000]b., or 
more than three tons, per square inc The change which 
takes place in the position of the molecules is very remarkable; 
and in the fact that this change is so radical, resides, strangely 
enough, one of the best aids to the commercial success of the 
process, Only a good steel will endure the first and second 
drawing, which embody the most severe test to which the metal 
is exposed. The least flaw is thus detected in the earliest stage 
of the process, and the ingot can therefore be rejected before 
much labour has been expended upon it. The first two passes 
through the dies accomplished, the production of the finished 


‘tube becomes a matter of certainty, as the metal is ntly 


so consolidated by the drawing that it becomes enabled to resist 
all the rough to which it is subsequently submitted ; and it 
must be borne in mind that the strain to which the metal is 
exposed becomes gradually diminished in amount as the frictional 
surfaces and the thickness become less. 

It is obvious that where large quantities of tubes are 
to be produced, drilling the ingots constitutes a very important 











plate by the hand-wheels and racks, 

gear the the drills are at work, the headstocks being then 
caused to advance towards the central plate by the right and 
left-handed screws driven by gear shown at the right-hand 
end of the machine. A tube carries a uumber of small 
nozzles, through which soap and water is injected into the 
tubes to keep the drills cooled and lubrica the requisite 
pressure being obtained from the force pump, F, which 
draws from the tank G, into which all the water is returned 
from the drills. Ten ingots are drilled at one time, with such 
approximate accuracy as suffices for every purpose. The 
machine only requires the attendance of one man and a boy, 
and can turn out from ten to twenty ingots, each producing from 
20ft. to 40ft. of tubing according to thickness, in ten hours, At 
present it is principally employed in drilling ingots for rifle and 
musket barrels, a special branch of the company’s operations, the 
consideration of which we shall reserve for a second . 
Ingots of large size are sometimes drilled separately, much in the 
ordinary way, calling for no very special mention, but they are 
mostly produced by casting hollow, or by punching and rolling. 

The drilling effected, the tubes are next brought to the draw 
bench. There are two of these benches at Macclesfield street. 
The larger of the two, constructed by Messrs. Peel, Williams and 
Peel, of Manchester, we have selected for illustration; it is 
shown at 200 in longitudinal elevation partly in section, 
by Fig. 3. Fig. 4 is a plan, and Fig. 5 sections through the 
lines.A, B, and C, D, toa scale of one-quarter of an inch to the 
foot. It consists of two pairs of hydraulic cylinders 13in. dia- 
meter and 12ft. stroke; the four rams are attached, as will be 
seen, to a very massive crosshead supported by slide bars; and 
the tube to be drawn, shown at H, is placed between one pair of 
cylinders and coupled to the centre of the crosshead by means 
which will be understood by a glance at the engraving. The 
dies I are all formed in segments and packed tightly around the 
tube and within the die-holder. The mandril G is placed at the 
same time within the tube to maintain its internal diameter, or 
to increase it, as may be desired, The dies and mandril head 
are shown in section in Fig. 3. Power is communicated by 
a set of six, geared, two-inch pumps, capable of producing a 
pressure of three tons per square inch, or 800 tons on the pair 
of rams. The velocity at which the rams move is 15in. per 
minute, and the motion is perfectly equable, steady, and without 
vibration. The cylinders are fixed to strong cast tron bed 
and are heavily stayed both transversely and longitudinally. 
The die-holder is forged from a solid block of wrought iron, and 
has a sectional area at the weakest place of 160 square inches. 
The entire apparatus weighs 90 tons, of which the cylinder, 
framing, &c., form 75 tons, the rams and crosshead weighing 15 
tons. It constitutes as a whole, possibly, the most powerful 
hydraulic machine ever devoted to manufacturing purposes, and, 
alike from its magnitude and design, it is well hy ony, 
attention, even if we disregard the object for which it has been 
specially constructed. Although small tubes could be drawn b: 
this press it would be sheer waste of power to employ it for sue 
a purpose. It is devoted to the production of hollow shafting, 
lining tubes for ordnance, &c., and will draw tubes from 3}in. to 
18in. in external diameter, an overhead traveller being employed 
to move such heavy masses of metal. Smaller tubes are drawn 
by a second apparatus with a single pair of 11lin. rame and a stroke 
of 10ft. Heavy flanges cast on the cylinders constituting the 
die-holders, half a dozen tubes may be drawn at once. 

One of the greatest difficulties encountered lay in devising a 
“grip” which would hold a tube securely enough to resist the 
force of the “draw,” and yet be easily anil rapidly adapted to 
various sizes of bore, At first a screw tapped into the end of 
the ingot being drawn, was employed, and is so still for some 
purposes, but this plan has been found too tedious and expensive 
in practice for rapid working. It has therefore been almost 
superseded by other methods, one of which will be shown in our 
next impression, as fitted to the beautiful machine employed for 
drawing taper gun barrel tubes. 

(To be continued.) 








NEWSVENDERS’' BENEVOLENT AND PROVIDENT INSTITUTION, — 
We would remind the patrons of the Newsvenders’ Benevolent and 
Provident Institution (President, Charles Dickens, Esq.) that 
W. T. McC. Torrens, Esq., M.P., will take the chair at the 
annual dinner, to be held on the 20th inst, at Freemason’s Tavern, 

Tue New Sremuer Lens.—Up to a recent date the photo- 
grapher has been unable to compete with the artist in ramic 
pictures of landscapes because of the limited area of view a lens 
will cover, hence the demand for what are technically termed 
“wid le” lenses. To meet this demand Mr. Dallme 
the other London opticians have done wonders in Cinging 
lenses to perfection, till an announcement in the foreign 
took the scientific world by surprise, that Professor 
succeeded in turning out a lens of 10in. focus, covering a 
20in. in size, the angle included, being 90 deg. Some 
editors of our Lg ey my or ag pronounced the statement an 
impudent hoax, the th ing impossible, and contrary to all 
— experience. However, the celebrated optician, Herr 

oigtlander, of Vienna, secured the patent right to vend the 
Steinheil lens in England, and within the last few days the first 
batch of the new lenses reached his t in London, Mr. 
Callaghan. The new lens is com two lenses of crown 
glass, no flint glass whatever being used, yet it is perfectly 
achromatic, and in this _—— differs from all lenses commonly 
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ofin by 7jin.; number four, Zin. £ angle Ol deg., 
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size of plate, 30in. by 20in.; number seven, 23in. focus, 

76 deg., size of ‘ 
will be seen that for width of the lens far 
heretofore attempted; its chief fault is ed Sony ny 
used, ond ng, Se Devices have been 
pho to ee 4 Co 
plates, or by moving the lens, 

taken opticians by surprise, 


and 
had 


i 


London 









a 











ON SATURATED VAPOURS. = °° 


By W. J. Macquonw Rawknve, C.E., UL.D.,F.R.SS.L. and E., &e.* 
and it was not suited for being read to a meeting, and there- 
-short abstract of its contents was‘alone offered for 


read aloud. 
P hical Journal” for July 1849, the 
author proposed the following formula for the pressure of saturated 
vapour corresponding to a given boiling-point, 


lgp=aA—B_OC, 


oP 
where ¢ is the absolute temperature reckoned from the absolute 
zero, and A, B, and C are three specific constants, to be determined 
from at least three experiments on each substance; and he showed 
that the results of- that formula agreed better with experiment 
than those of any other formula eratetning: thespsounente only. 
Koyal Socisty of Balinburgh in 1860 and cary and 
iet i in uent in 
other Slee cee, the oon female & eoketed te its use 
exemplified in varions ways. 
The first division of bt apev paper gives the results of the 
computation of the values of the constants A, B, and C for several 
fluids 1 for which they had not emer, Bo computed, the data 
being taken from the second volume of it’s Relation des 
apériences, &c., published in 1862; and it is also shown that by 
the formula a conclusion was anticipated which M. ult has 
deduced from his experiments, viz., that “‘ the elastic force of a 
vapour does not increase indefinitely with the temperature, but 
converges towards a limit which it cannot exceed” (Relation des 
Expériences, vol. ii. p. 647). 

e second division of the Da 29 is occupied chiefly with a com- 
parison betweon the actual values of the pressures of saturation 
of the vapours of various fluids, and the values which those pres- 
sures would have if the vapours were perfectly gaseous. 

In the first of the papers already referred to, read to the Royal 
Society of Edinburgh, and published in their ‘‘ Transactions” in 
1850, the author proved, from the principles of thermodynamics, 
that the ‘‘total heat” of evaporation of a perfectly gaseous 
vapour must be represented i dynamical units by the expression 


’ 

where } is a constant to be found by experiment, c’ the specific 
heat of the vapour at constant pressure, and J the dynamical 
equivalent of a unit of heat, ¢ being the absolute temperature, as 
before. In a paper read to the Royal Society of Edinburgh in 
1855, but not published, the same formula was shown to express 
in dynamical units the total heat of gasefication of any substance 
under any constant pressure when the final absolute temperature 
is ¢. In the present ;aper the author equates that expression to 
another expression f r the total heat of evaporation from the 
absolute zero, at a gi .n absolute temperature t, as follows :— 


t 
d 
Jb + Je't =f c'dt +t - (v—v'); 


in which v and v" are the volumes of unity of weight of the sub- 
stance in the gaseous angl liquid states respectively, under the 
pressure p and at the absolute temperature ¢. Then putting for v 
its value in the perfectly gaseous state, namely, 

pic J (c—e)t ; 


where ¢ is the specific heat of the gas at constant volume, and 
neglecting v" as very small in comparison with 7, there is found by 
integration the following value of the hyperbolic logarithm of the 
pressure of saturation (a being a constant to be deduced from one 
experiment for each fluid), 


b ¢ 1 dt 
hyp1 =~¢— __—- hyp log t——_—. - 
yp log p= 4 — 7," +g hyplog refi a few. (A) 
o 0 


When ec" is constant (as is approximately the case in some 

instances), the preceding equation becomes 
b c'—d 
"tab hyplogt. . . (B) 

The pressures of various vapours as calculated, on the supposi- 
tion of their being perfectly gaseous, by means of the preceding 
equations, are compared’ with their actual pressures—the general 
result being that when the vapours are rare the differences are 
small, and that when the densities increase the differences in- 
crease. For example, in the case of steam, the pressures calculated 
by equation B agree very closely with the actual pressures from 
0 deg. to 160 deg. Cent. ; but above the latter temperature the 
difference gradually becomes considerable, and at 220 deg. Cent. 
is about one-tiftieth part of the whole pressure. At 0 deg. Cent. 
one pound of saturated steam occupies about 3,400 cubic feet; at 
160 deg. Cent. about five cubic feet; and at 220 deg. Cent. about 
1°4 cubic foot. 

The author also makes some comparisons between the actual 
volumes of saturated vapours at given boiling points, and the 
calculated volumes which they would fill if they were perfectly 
gaseous--and also between the actual latent heat of evaporation 
and the calculated latent heat of perfect gasefication. The general 
results are in accordance with what is already known, viz., that 
the actual volumes of vapours are less than those corresponding 
to the perfectly gaseous state, and the actual latent heat of 
a less than the latent heat of gasefication; and the 
author further points out that the differences, in the case of steam, 
increase nearly as the absolute temperature. 


hyp log p = a — 


* Abstract of a paper read to the Royal Society of Edinburgh. 
¢ J+ in this expression corresponds to ¢ in the preceding paper. 








FOREIGN SCIENCE. 


EARTHQUAKE IN InprA.—-At ten o'clock of the last day of last 
year the shock of an earthquake was felt rather severely at 
Ningasoogoor, injuring some of the houses, and especially damaging 
the roofs of the Government arsenal and magazine. Later in the 
day a second shock was felt. 

A Turret CLock ror HyYDERABAD.—A subscription list has 
been opened at Hyderabad, and 5,000 rupees collected towards a 
turret clock, with dials 4ft. in diameter, which is to be bought in 
England. When purchased and obtained, it is intended to place 
it on a turret 60ft. or 70ft. high, and as near the centre of the town 
as possible, 

A METEOR AT BEEJHULPOOR.—Several persons saw a brilliant 
meteor at Beejhulpoor on the banks of the Jumna, at ten p.m., 
on the 14th of December last. It was accompanied by a loud 
rumbling noise like low thunder, so it is supposed that the 
phenomena were caused by an aerolite falling not far from the 
place occupied by the witnesses. 

THe NaGpore Exuipition. —An_ industrial exhibition was 
opened at Nagpore on the 26th of December last, with much 
military show and local demonstrations. The chief articles 
exhibited were jewellery, cloths, glassware, silks, minerals, and 
pottery. Machinery was also represented. The exhibition, which 
was held in the new unopened ‘railway terminus, was expected to 
last for a month, and up to the ‘time the last mail left, had been 
much thronged by natives and Europeans. 

Pustic Works at Care Town.—With the drought and other 
adverse circumstances, great destitution and misery prevail at 
the Cape of Good Hope. The inhabitants are urging the Governor 
to authorise the construction of irrigation or railway works. 

COMMUNICATION WITH INDIA.—There is still great delay on the 
Indo-European line of telegraph, messages taking from a fortnight 

oa month in transmission, so as frequently to arrive after the 
post letters. Those which through Russia are, as a rule, 
more unreadable than those transmitted by the ordinary route. 
The Bombay Chamber of Commerce has petitioned Parliament to 





investigate unsatisfactory state of the Indo-European 
telagraph, and recent motion of the House of Commons will 
to the publication of the receipts and of this line. 
are in con! tion to a weekly mail 

and India, and the speed of transit of 

those mails through the Red Sea demands attention on the part 
of the Governmen ee ee ees eae 
by the Bombay and Bengal Steamship Company, in the Red Sea, 
we learn from the Times of India that the Kri is the largest 
employed as yet. This vessel was built by Messrs. Vernon and 
Sons of Liverpool, her burthen being 1,500 tons. She has surface 
cond engines, by Messrs. Fawcett, Preston, and Co., and 
they are of the direct acting horizontal form. The Krishna ran 
11} knots per hour on her trial trip, and 10 knots is ex; to be 
the ordinary average speed. Her arrangements for the accommo- 


acco’ 9 
that the last November mail carried by the Peninsular and Oriental 
Steam Navigation Company pom wr there five days after the 
contract time. 

INDIAN SCIENTIFIC JOURNALISM.—A new scientific journal, the 
Indian Medical Gazette, has just made its appearance. It is pub- 
lished monthly, has a creditable appearance, and will probably 
prove useful in a land where medical science is, unfortunately, too 
much requi 

A LarGe Gravine Dock. —A large graving dock is now in course 
of construction at Williafistown, Australia, capable of accommo- 
dating ships of large size, from the Warrior downwards. At 
present there is no such dock in that part of the Southern hemi- 
sphere. The dimensions of the one now ing are 450ft. long, 
80ft. across in the clear, and S0ft. across at the bottom; it is 
intended to take vessels up to 30ft. draught of water. Messrs. T. 
Glaister and Co. undertook the contract for £23,000 of a part of 
the scheme. 

THE AUSTRALIAN MAILS.—Australia is raising the same cry as 
India as to the delay in the carriage of mails by the Peninsular 
and Oriental Company, which, as a rule, provides good accommo- 
dation, but is very backward in the matter of speed. The 
Adclaide Register says that during the last two years the steamers 
of the Peninsular and Oriental Company have been eighty-two 
days behind, and that the company ought, therefore, to be held 
liable for £16,000 penalties; that the company cannot or will not 
perform the service effectually, and that the service will never be 
satisfactorily done till a colonial company has been formed to 
undertake the contract. A motion has n tabled in the Legis- 
lative Council, in which the irregularities of this mail service are 
termed ‘‘an intolerable grievance.” The Government of Queens- 
land, in consequence of these i larities, has chartered a 
steamship, the Souchays, for the performance of the mail service 
for twelve months between Port Denison, Queensland, and 

, vid Torres Straits. At Koepang the Souchays will meet 
the Dutch packets running between that place and Singapore. 

Harr’s Quartz CrusHinc Macuine.—Just before the departure 
of the last Australian mail preparations were making at the Era 
Ironworks, Melbourne, for the castings for the large cylinders of the 
quartz crushing machine on Hart’s patent. For these castings thirty- 
six tons of iron were to be melted in one cupola. The diameter of 
the outside cylinder was to be 8ft., the metal 3in. thick, and the 
total weight 10 tons 12cwt. The inside cylinder 16 tons, 8in. 
thick, 5ft. Gin. in diameter. These cylinders, says the Melbourne 
Argus, will be the largest castings ever made in the colony. The 
result of the experiment is looked forward to with great interest, 
as the new machine, if it realises the expectations of the patentee, 
will go far to revolutionise quartz crushing. Under stampers, two 
and a-half pennyweights per ton is the smallest proportion of gold 
to quartz which has been’ made to pay working expenses. The 
expectation, however, is that half that quantity of gold will pay 
well in the new machine. 

New ZEALAND MINERALS.—Gold has recently been discovered at 
Wangarei by a man named Clinch, and specimens forwarded to 
Auckland. The land on which it-was found belonged to the 
natives, and has since been purchased from them by Mr. White, 
Lands Purchase Commissioner. Copper ore has been found on the 
sea-beach at Matakohe, near which place it has also been found at 
a depth of 30ft. by a gold prospecting party. Mr. Lomax 
has found a coal deposit in the Wangarei district —a neighbourhood 
which geologists have predicted to be rich in mineral veins. The 
coal vein is a thick one, cropping out at intervals along the back of 
a saddle range, running due north and south to the sea, and is 
clearly visible along the sea-beach, when it runs east and west. 
Specimens of the coal have been sent to Aubrey for examination. 
The new vein is close to a deep-water channel, sufficiently deep, in 
fact, to float a line-of-battle ship. Major Heaphy, chief surveyor 
to the General Government of New Zealand, who has given much 
attention to the geology of the colony, says of it that from 
Motutapu to Maraitai, and along the west side of the Gulf of the 
Thames, up to Harapipi, is a continuous metalliferous clay slate 
ridge. The whole range is metalliferous. From Cape Colville, past 
Coromandel to the mouth of the Thames, is a slate range, hidden 
however by a mass of old volcanic rock, except in those places where 
it has been cut by streams. Gold has been found in most places 
where streams have cut through the quartz rock, as at W: i, 
at the Bay of Islands, at Hokianga, at which places also slate is 
concealed by volcanic masses. He said that the Auckland district 
is a basin; Waiheki, Maraitai, and the adjacent highlands form a 
boundary of basaltic rock, and the mountains about the Manukau 
Heads, Waitakerei, and towards Kaipara, form the other boundary 
of trachytic rocks. Fossils are very scarce in all parts of New 
Zealand, because of the tremendous volcanic action to which the 
district has been subjected, so that geologists have a difficulty in 
classifying its rocks with those of Europe. Within thirty miles in 
one direction there are no less than sixty-two independent craters, 
There are also boiling springs at Rotomahama and Rotorna, 
resembling in all respects the geysers of Iceland. Some white 
freestone, of a close hard grain, has been discovered in large quan- 
tities near Auckland. Imported stone in that town costs six 
shillings per cubic foot, and it is estimated that the stone just dis- 
covered can be sold at one-third of that price. 

SHIPBUILDING AT AUCKLAND.—Auckland has always been the 
chief shipbuilding port of New Zealand, and the deep-water 
frontage of the north shore in that town has been found very suit- 
able for the work, so that within a few years it has become 
covered with a little cluster of building yards. Eligible sites in 
that neighbourhood now fetch £30 per foot and upwards. At the 
~ of Messrs. Niccol and Son a patent slip, on which vessels of 

arge size can be repaired, is in course of construction. Such a 
slip is needed in the district, since repairs to ships and steamers 
plying about that coast have to be exeeuted at present at Sydney. 
A few months ago H.M.S. Eclipse bumped on a rock on the east 
coast, and was greatly injured, Dut could not be repaired in the 
colony. The new slip, it isstated, ‘‘ will be strong enough to take 
on a vessel of 800 or 1,000 tons, and will be 500ft. in extreme 
length. The cross sleepers on which the whole structure is to rest 
will be strong blocks of timber, 36ft. in length, and 12in. 
square. On these are laid longitudinal ways, with three lines of 
strong iron rails, in which the carriage runs which carries the ship. 
This carriage, or series of carriages, is to be 230ft. long, but parts of 
it may be detached if the vessel to be repaired does not require 
the whole length. The incline of the rails is to be three-quarters 
of an inch to the foot, which will make a difference of level 
between top and bottom of about 30ft.” The rails, heavy gearing, 
and ether iron work for the slip, arrived out in November, in the 
ship Siam, the whole being supplied by Messrs. Macintyre and Co., 
on the Clyde. In consequence of the attention necessary to the 
construction. of this slip, only one vessel has been built in the yard 
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the graving dock. The plans include offices, extensive 
paeke | and wooden houses for natives, but these works 
are all in a ward state. The report complains of the opposi- 
tion of the Calcutta harbour officials to the Mutlah marine im- 
provements, but are sanguine that the natural advantages of the 
situation are such that the Calcutta merchants will find it much to 
their interest to use Port Canning as a terminal port. 

A CALIFORNIAN OPAL Minz.—An opal mine has oe been dis- 





covered in Calaveras | , California, the dep ing clai 
by seven different The vein is from 4in. to 8in. thick, 


contai large quan of opalite minerals, sometimes in the 
shape of Edney, and sometimes resembling the branches of a tree 
in form, Some specimens are coloured, some are pasty, and others 
are a dead white all through, like chalk; others again are of much 
transparency and purity, and yi on analysis—silex, 90°50; 
water, 9°50; total, 100, these being, in fact, the elements of pure 
o 

Labour IN EnGuisH Factories. ‘The Scientific American has a 
leading article on the abuses practised in England by the employ- 
ment of children of tender age, as well as men and women, for long 
hours in ill-ventilated rooms. Cupidity and carelessness of masters, 
workmen, and its, are stated by our contemporary to be at the 
root of the evil It is stated that the fork grinders of Sheffield 
suffer from the fine dust from the steel and stone with which 
they work, and that although a preventive is known it is not 

An exhaust fan can be employed to clear away the dust, 
but instead of providing these fans as a part of the machinery of 
the factory, the owners, says the Scientific American, compel the 
workmen to purchase them, on the plea that as they alone derive 
the benefit, they should bear the expense. Artificial flower 
making is said to be the deadly occupation of 10,797 persons in - 
England and Wales, nearly all that number being females. What 
with the confinement, labour gaslight, and dirty character of 
the trade, it is most trying to the young. In glass manufacturing 
boys have to bear a heat of 120 deg., and in sheet-glass factories 
the “ shovelholders ” stand in a temperature of 130 deg. Instances 
are given where. children of from nine to fourteen years have 
worked sixty hours on a stretch, with but six hours intermission. 
Also in the boot and shoe trade there are plenty of youths who 
work sixteen hours a day. Our contemporary very justly laments 
the existence of these facts, and adds:—‘*‘No such ales are 
practised in this country to our knowledge, though it is but a few 
years since the fourteen-hour system was abrogated by law, and 
eleven hours adopted as a proper length of time to work; and 
this time is shortened one hour in a large proportion of the shops 
in the country.” 

THE ALDEN TYPE-SETTING MACHINE.—The Tribune newspaper 
in New York now has its t¢ set and distributed by Alden’s 
machine, which, it is stated, enables one person, man or woman, to 
do the work of eight compositors, It was originally invented by 
Timothy Alden, of ussets, who spent a lifetime in the 
attempt to perfect the machine, but died without seeing the 
realisation of his hopes. Henry W. Alden, his cousin, next ex- 

mded much money on the invention, but was as unsuccessful as 

is relative, till the machine finally fell under the eyes of Mr. 
Charles C. Yeaton, of Brooklyn, who induced other capitalists to 
join him, and to complete the work. The first company will 
shortly merge into another, baving a capital of three million 
dollars, to establish a factory capable of turning out five ect 
machines per day. The machine is very complicated and delicate 
in construction, yet has worked for some time without getting out 
of order. A book entering in detail into the construction of its 
parts has been gem in New York, but. the machine is already 
patented in all European countries. The Americans are going 
ahead in the invention of machines to aid the rapid spread of 
intelligence. The Morse telegraph instrument has been made to 
a nearly all others the Electric and International 
Telegraph Company, because of the superior certainty and deci- 
sion of the signals recorded by the apparatus. Hoe’s machines , 
print our largest newspapers, and now a type-setting machine 
threatens an invasion from the other side of the Atlantic. 

Sarety VALVE INSPECTION.—Mr. Maudslay, at arecent meeting 
of the Society of Arts, mentioned some curious facts, proving how 
Governmentinspection of marine boilers frequently fails in practice in 
France and America. In Francethe Gover tengineer ti 
drills a hole in a boiler, which is afterwards stopped by a plug of 
fusible metal, so that should the pressure of the steam be raised 
too high, the plug is melted, and no accident can follow. When 
the engineer however desires more steam, he places a little jet of 
cold water so as to play upon the plug, and the precaution of the 
Legislature is rendered useless, In America a safety valve is 
properly fitted and examined, yet the driver is never at a Joss for 
steam. When the boiler is opened to be el d, he gets inside, 
and fixes an additional weight to the valve, within the boiler. The 
inspector afterwards examines the outside of it very learnedly, 
without dreaming of the interior contrivance. Finally in a race 
** down river,” after all the hams, tallow, and logs on board have 
been heaped on the fire, the engineer climbs on the top of the 
boiler, and sits on the valve. 

A New Pump. —The Melbourne Avgus thus mysteriously describes 
the model of a pump, designed by Mr. George Dunn of that town. 
“*The new pump can be used as a single or double acting pressure 
engine, but the novelty claimed by Mr. Dunn is the use of water, 
not only by its statical pressure, but also in its gravitating descent 
from the engine, by means of a vacuum made behind the piston. 
The piston is pressed backwards and forwards alternately by water 
and atmospheric air, so that two strokes of the piston are obtained 
by the expenditure of one volume of water.” The engine can also, we 
are told, be placed on the level of thesource of omar end heabiren 
its passage to a lower level gives a power equal to that due to its 
vertical descent from the upper to the lower level, less the amount 
of friction, _The engine is capable of being worked above the 
levels of supply and large, its feed and discharge pipes then 
acting like see Tea water falling from a higher 
to a lower leyel, being uti y the piston. The engine is fitted 
with a short pipe as a feeder, and a long one as a discharge pipe; 
a vacuum is formed by means of valves at the extremities of the 
pipe, and the power diminishes as the levels and lengths of the two 
pipes are equalised. 
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PRACTICAL PUDDLING. 

Str,—In reply to your correspondents ‘“‘ B.” and “‘ B. O. W.,” I 
will answer three questions put by the latter—First: What 
constitutes good steel? A combination of iron, ogen oxygen, 
with a trace of aluminium. Nitrogen must combine wi 
to form a before it can play any part in steel. It is well 
known to blacksmiths that if they heat steel too long the gas 
all goes out and it has lost its hardening properties; but if they 
heat-it and dip it into water and pull it out quick the 
perce ail eee tthe gas from escaping; the 

i still hot the gaa keeps rlaing to the surface, but can no 
farther. There you may see it combine with the " 
a straw colour; then, as more comes to surface, it 
masters the - 


i 


is for cutting is 
quantity of oxygen it contai - If 

put some oxidising t into melting 
that have been heated hot and steam 

as much oxygen as they will take up. 
rich in oxygen, will give a soft weldable steel. 
dent will take a short bar of good steel 
heat it red-hot, then pass hy: through 
gas will come out, and the s will become soft 
That will prove that the hydrogen has found nitrogen in the steel, 
and taken it out to form ammonia. 

The second question is soon disposed of : Let him take one pound 
of iron out of _— charcoal bloom and dissolve it in some acid ; 
all the carbon will float on the top—take it off and ascertain the 
quantity. Then repeat the iment with one pound of good 
steel, and he will soon find which contains the most carbon. The 
reason I know it is the softest and purest is because instrumentr 
and light articles can be made from it that cannot be made from 
any other iron we have. 

ird question: Do I ex to find the bucketful of ground char- 
coal in my finished iron? Certainly not; I do not put it in for that 
purpose. When my iron has done boiling I have lost as much and 
more carbon than I want to lose, therefore I introduce. that 
carbon to seize on all the oxygen that passes through the furnace 
and spare my iron. I have proved that o: will combine with 
that carbon before it will take the chou suigttnal carbon out 
of the iron. 

As regards “B.” heating so many thousand tons of charcoal 
blooms, that is no criterion; I myself was puddling and. ball- 
furnaceing fifteen years before I knew that iron contained carbon, 
or cinder oxygen. According to his theory his master takes one 
part of his pig iron to the puddling furnace to oxidise the carbon, 
and the other to the charcoal fire for the same p' ; so now 
we have an oxidising furnace and a carbonising furnace, both 
answering the same p er! 

I can assure your co mdent “‘B.” that they take pig or cast 
iron to both furnaces to give it oxygen and thus make it malleable, 
and as the charcoal fire will do so, and still retain the most carbon, 
that is the furnace that will produce the best iron. I assume that 
“B.” is not aware that all cast iron must receive oxygen before it 
can become malleable. Ina bar of finished iron, the oxygen, 
iron, and carbon, are so blended together that the properties of the 
one is lost in that of the other, the absence of oxygen in cast iron 
makes it unweldable, the overplus in cinder makes the latter 
unweldable, but get between the two and you have it malleable. 

W. Corbett. 





Srmr,—Permit me to make a few remarks on a letter which 
appeared in your last but one paper, signed ‘, William Corbett,” 
pretending to correct certain views advanced by the author of your 
recent ‘‘ Papers on Puddling,” and also offering to show w: 
is the best system ever invented for puddling gray iron. 

I think when a gentleman undertakes to enlighten others he 
should be careful nét to advance anything but what he can prove 
to be correct. 

Yourcorrespondent says ‘‘a good charcoal bloom” contains more 
carbon than any steel, and afterwards he describes the bar from 
such 9 bloom as being “‘ the softest and-purest iron we have, and 
never showing signs of steel.” This is a startling absurdity, and it 
need.hardly to be stated that blooms, to produce such bar, as a 
— no more than one-half per cent. of carbon, and are not 
steely. 

Your correspondent does not seem to be aware of the fact that 
in many parts of Europe crude steel is made from blooms made in 
a peculiarly constructed charcoal fire, and worked so as purposely 
to retain carbon, such blooms being steely and containing above 
one per cent. of carbon. 

The object and principle of the puddling and charcoal fire 
process is to every intent ae identical. In the one 
we 'may produce, according to different modes of working, highly- 
carbonised puddle steel or less carbonised puddle iron; in the 
other a highly-carbonised steely charcoal bloom, capable of forging 
out into a bar of crude steel; or a c loom of the more 
usual description, much less carbonised and not steely, and which. 
when hammered out, will produce that soft and fibrous charcoal 
iron which your correspondent refers tu. 

Mr. Corbett apparently has yet to learn that suitable pig iron 
submitted to the Bessemer process may, by stopping the 
at the proper time, be made to yield all the’ tions from very 
hard steel, not weldable and approaching pure cast iron, to the 
very softest kind weldable and approaching wrought iron; and it 
is only because the proportion of carbon necessary to make it 
forge and weldable is so small that the difficulty has been 
experienced of stopping the decarbonisation at the exact time, and 
for this reason only the practice of a d nising, and then 
adding a definite quantity of carbon in the shape of pure gray pig 
iron, has been —— : 

Your correspondent also says: ‘‘ The best way to puddle iron is 
to keep all the carbon in we — can ”—very well; when we 
do our utmost the result is puddle steel. And then he goes on to 
say “‘that by cutting up a puddle bar in bits and taking these to 
the charcoal fire a master would pay the puddler for burning out 
the carbon, and then pay the man at the fire for putting it in 
again.” This is covtuian y not the object with the second working 
in the charcoal fire. By that means the object of making a 
superior article is gained, but only gained because of the compara- 
tively pure puddle bar being subjected to a second process of 
purification. A puddle bar made from a heat brought out very 
young may contain more carbon than the subsequent bloom out of 
root he and thus the improvement in quality is not due to carbon 


Your correspondent further mentions the well-known effect of 
throwing ground charcoal into a puddling furnace after the iron has 
ceased boiling, and by his remarks one to infer that he by 
that means adds carbon to the iron. In this he is also equally 
wrong. The throwing in of charcoal has the effect of protecting 
the iron from the oxidising power of the flame and to ent it 
from being burnt and losing too much carbon, rather than to add 


any. 
Thad expected that Mr. Corbett would, in a second communica- 

tion, further have explained in what that best ever in- 

vented for working gray iron consisted, and for, that reason with- 

held my letter last week. As the matter now stands most of 

your readers are, I am afraid—and certainly I am—entirely in the 

dark. iN. 
Middlesbro’-on-Tees, March 13th, 1866, 
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physical ‘ 
had to be given to the legal aspect of the subject, But I 
should be extremely sorry even to a) indifferent to the fact 


you refer to. Indeed, I am persuaded that one of the leading 
arguments in favour of patents in the present in relation to 
that fact, And I am to view such be in connec- 
tion with another i 


i - vig., the great efforts 


Fowler’s able address as to the future of the ; g 

sion show the great importance of encouraging all efforts made by 
rising young men to strike out new paths of practice, not for the 
mere sake of novelty, but on account of the novelty-as well as the 
increased magnitude of the future works requiring to be designed 
and executed. . . 

And it is to be remembered that this will involve the necessity 
of t+ mechanical improvements and fresh adaptations of 
i and tools as accessories to the works ref: to. 

ence arises the need fora due | recognition of the contribu- 
tion furnished by each engineer to the general advance in practical 
knowledge. 

The mechanical branch of the profession more especially stands 
in need of some recognised mode of putting on regord the special 
improvements introduced by each individual member of it—and 
the existing means for this purpose is the law of patents. With- 
out this, or some equivalent public ition.of individual 
efforts, it appears to me that the mechanical engineer is placed 
rather at a disadvantage as compared with the eivil engineer 
(whose work speaks for itself), and, what is worse, in all branches 
of the profession, without some such equalising machinery, the 
rising man is placed at a disadvantage as compared with the risen 
man. Surely the genius of the age is against any such consumma- 
tion as this ! 

It is obvious that the quality of specifications is a most impor- 
tant a in this view of patents, as those documents are the 
records referred to; and the effective construction of specifications 
acquires great importance when regarded from the same point of 
view. My belief is that Mr. E. A. Cowper and myself are quite 
agreed both as to the practicability and the importance of 
specifications so as to fix the limits of — inventions 
place ambiguity at a discount. We have both experienced the in- 
convenience and occasional perplexity caused by the want of a 
definite construction of documents with authority to be taken as 
the basis of scientific evidence. Owing to this cause there is often 
an apparent confliction of evidence where there is in reality an 
agreement as to the science. WILLIAM SPENCE, 

8, Quality-court, Chancery-lane, Assoc. Inst. C.E. 

13th March, 1866. 





STEAM LIFEBOATS, 

Srr,—In reference to the communication of Messrs. Vaughan 
and Deacon respecting steam lifeboats, I wish to state that I 
submitted a plan of a double engine twin screw steam life- 
boat to the National Lifeboat Institution on the 28th July, 
1865, similar to the enclosed sketch. The cylinders are double, 
having a partition in the middle. The propellers I mentioned 
might be caged in to prevent fouling. 

e means of obtai steam was by having a boiler constructed 
to burn a number of to consume either oil, spirits, or 
naphtha, the tanks to be p in the most suitable part of the 
boat. There was also to be an arrangement for a balance weight 
attached to the valve for shutting off the steam and_ spirits or oil. 
In 1 4 the boat capsized these once shut remain so until again 
opened, 

I -feel glad to find others are advocating steam  quanes In 
these days I think England should take the lead in eve 
useful where steam can be applied. Messrs. Vaughan an 
Deacon stated in their letter that they intended submitting their 
model to a well-known philan ist. They have my best wishes 
for success, but at the same time I must say I should prefer seeing 
the first steam lifeboat presented by the engineers of Great Britain 
to the National Lifeboat Institution. G. Watson, 

London, 5th March, 1866. 

[The sketch referred to shows an ingeniously arranged boiler, 
and two pairs of direct-acting twin screw engines, which would, 
we fear, prove unn ily heavy and complicated for. the 
intended purpose.—Eb. E.] 








SreaM Fire ENGInE.—A new and powerful steam fire engine, 
built by Messrs. Merryweather and Sons, London;added to the 


fire e of Portsmouth dockyard, underwentits official trial on 
Th y, 1st March, in that d in a Rear-Admiral 
Superintendent G. G. Wellesley, Mr. Murray, chief of the 
e department of the yard, Mr. Cradock, master ship- 


wright, and other officials. The engine is of the same dimensions 
as the engine, by the same makers, which gained the first prize at 
the Crystal Palace competition in 1863, and which now forms part 
of the fire brigade apparatus of her Majesty’s dockyard at Devon- 

rt. Having successfully passed its trial yes , it will now 
be handed over to Mr. Superintendent Grey, as of the esta- 
blishment of ‘the doc Metropolitan Police Fire. Brigade. 

BortER Explosion IN CLERKENWELL.—As showing the neces- 
sity for some legislative reform in these matters, may be cited a 
boiler explosion of a very disastrous nature, by which seven men 
were dreadfully inj which occurred on. the mises of 
Messrs. 8. Roberts and Co., cigar manufacturers, St. John- 
street, Clerkenwell, on Monday week. At the time stated several 
men who were on the premises were alarmed by aloud hissing 
noise ing from the engine-room of the manufactory, in 
the rear of the premises. This noise was almost immediately 
followed by a loud report. Two men who had been at work there 
were found lying in the room in an insensible state.. The engine- 
room famed the ground-floor of the cigar f and several 
persons were at work in the cigar-making room, w! received so 
much damage that it was found impossible to communicate with 
the inmates — by getting a ladder and removing the tiles 
from the roof of the factory. This was speedily effected, and five 
injured men were taken up through the roof, — were fright- 
fully disfigured, some of them having been scalded over all the 
. The sufferers were at once removed to St. Bartholomew’s 
Hospital. The boiler was not blown to pieces, but the —— 
valve and the upper portion of the boiler were blown up 
when the explosion took place. Of the seven men who were 
taken to the ital two, who were less severely injured, were 
Shocking! 1y sealed, d jo ed to th he ital suff 
shocki and when removed to the hospital were er- 
ing oot gms. We heard — that these men are slowly 
recovering, or, at any rate, may only die months hence, In this 
case, not even a coroner’s inquest will be held, and a more than 
probable preference, on the part of the ietors, of risk to 
expense, will be allowed to pass without the least censure. No 
wonder that our hospitals, workhouses, and casual wards get 
filled with paupers, the supply of which is continually kept up in 
this way. 





THe ConsTanog, OcTAVIA, AND ARETHUSA.—On the motion of 
Mr. Graves, in the House of Commons on Tuesday sy the 
following return was ordered:—Return of tonnage power nominal 
and indicated), deseription of and displacement of the 
ships Octavia, Constance, and setting forth the results 
of eo. Saleh EE ences Se eeeee, in, * teheleeed 


‘ and arrival, when ng 
docked, the total and number of hours under steam 

a dally distance — , total and daily consumption of coal, 
description on 

number of SS oe ge ee Si, Somes 
pressure on that a OOS SORRY Sn a Saeene 





increased the last ten years ;— 

Metrical Quintals. i Metrical Quintals. 
In 1584 itamounted to .. 72,257,005 | In 1841 it amounted to .. 84,000,000 
oy 185! my, e+ 79,017,567 1 - +» _ 94,000,000 
oil ye +») 78,525,674 | |, 1863 a + «105,944,009 
» 1859 e 3 e+ 74,825,718 | ,, 1864 n «+ 111,000,000 
+» 1860 o +» 80,891,084] ,, 1865 a e+ 113,000,000 


The demand is equal to the supply, which explains the firmness of 
co. Vane to a further rise. The of iron in 
ris varies from 218f. to 220f. the ton, 210f. at i 


. in 
the South; and from 215f. to 218f. in the West. iron is 
quoted at 350f. the ton at Bordeaux. 

Cornish. Borers at Home.—(From our C ndent.)—I 


réturned from visiting the scene of a boiler explosion 
place on Saturday, 3rd inst., at South Basset mine. 

It was one Of two boilers placed side by side, measuring about 
34ft. in length, and 4ft. 9in. outside diameter, with a single flue 
running from é@nd to end of 3ft, 9in. diameter, fired internally. 
The flue pom recently repaired, and the plates are pone? gin. 
thick; they collapsed at the end furthest from the fire, probably, I 
should think, from their being out of maps, and shortness of water. 
There was no one? glass on either boiler; only two small cock 
very much ed.and very close together. I believe the us 
pressure te from 27 Ib. to 301b. per inch. The boiler does not 
seem to have stai its seat, but the masonry of the house 

ite the flue was blown nearly 100 yards from the boiler. 

iaan.,was killed, and at the inquest the usual verdict of 
** Accidental death” was given. Two new boilers are being fixed 
on the other side of the engine-house, one of which is at work; 
there is no spring balance, and the safety valve is weighted down 
with. a_pieceof iron, besides the proper weight, There is no 
gauge glass on the.ney boilers. 

"MANGANESE -ALLOYS.—Reference was some time since made in 
the Mining Jowrnal to the improvements in the preparation of 
alloys of manganese with iron or copper, invented by Mr. E. O.. 
Prieger, and it appears that the process has been established on a 
commercial scale in Germany. To prepare ferro-manganese, 

i madeaanixture of pulverised oxide of m 
coal dust (corresponding in quantity to the o: ‘the oxide), 
and of metallic iron sufficiently broken up, such as minute grains 
vef cast iron filings or steel, &c. The mixture was put into a 
graphite ene: which would hold from fifteen to twenty-five 
oegressien covered with a coating of charcoal, dust, sea 
salt, &c., and heated for a few hours at a white heat. After 
eooling there was at the bottom of the crucible a metallic homo- 
eous mass, containing but very insignificant quantities of 
Eeclen bodies. Of these alloys the most important, are those 


. 


containing two equivalents of manganese to one of iron, and four 

uivalents of esia to one of iron, and corresponding to 
663 per cent, and OT r cent. of ese. Both are harder 
than tempered steel; are — of receiving a ty | h 
polish; they melt at red heat, and can be easily poured; they do 
not oxidise in the’air, and even in water only superficial ; their 
white colour is of a shade between steel and silver. loys of 
copper and ese are much harder and more durable. Alloys 
of tin are vi fusible, durable, and easy to work; in colour and 
brillianc may be compared to silver. The iron and man- 
ganese alloy furnishes a simple means of adding to iron or steel a 
given amount of ‘manganese; by the addition of from 1-10 to 5 per 
cent. very satisfactory results are obtained. 


Tue ANGLO-Frencn Exuipition. — A few days since, at 
a meeting of the Society of Arts, Mr. Robert, Coningsby, 
who worked. so energetically to establish the last Anglo-French 
Exhibition. at, the = alace, announced that he and his 
coadjutors had reached the end of their tether, and could go no 
further. At the same time the last exhibition, though a failure 
to the extent of £600, was in every other respect sucoéssful, from 
the great eagerness with which it was taken up by workmen in 
Paris and London. They had the warmest meetings ther in 
both towns. ~ Mr. Coningsby, therefore, cupeeed that next 
summer tlie society should invite a congress of ch gentlemen 


and to meet in London and e a common ground 
of v entertainment then given to French workmen in 
London would be gure to be repaid with interest in 1867 to 
ge visitors to Paris. The amalgamation of such a scheme 
with the art exhibition of the Society of Arts would, he 
thought, give impetus and greater popularity to both, so that at 
last w exbursion trains for workmen London sud 


bécome common boons during the summer months. 
Mr. Whiteing, the representative of the — Paris, said 
that last year the general impression among the h workmen 
‘or preparation was too short, so that many of 
the numerous hearty supporters of the schéme could note t. 
But for this he knew the profits would haye been .—Mr. Baily 
stated that the extra charge of threepence for 
gallery of the! association at the Crystal Palace told greatly 
against the ner jc nay wand it was unexpected by the public. 
—Mr. Figgins said he’ knew from his own experience that if the 
manufacturers would take the subject up and sell tickets to their 
workmen at ‘a)reduced rate, the went Sa succeed 
capitally.—Mr. Graham said that these exhibi did not pay 
well, except in those instances where music and other attractions 
are also o' ote -— enone in ten - 
are quite enough, he thought, to benefit art or pine sped, 

he thought the i of Arte should not take mp.the suggested 
scheme.—Mr. Lavanchey endorsed the same views, and that 
the Frenchmen went back disappointed, and described the exhi- 
bition to their countrymen as a greater failure than it was in fact. 
He wished the society would take some steps to send a number 
of English workmen over to the next Paris Exhibition in 1867.— 
Mr. Dernacoeur, secretary to the South London Exhibition, spoke 


George 
ressed the meeting, the 
ject should suelo careful consideration at 


louncil. 
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DRILLING MACHINE AND HYDRAULIC DRAW-BENCH. 


(COLD-DRAWN STEEL TUBE CO.’S WORKS, CITY-ROAD.)—(For description, see page 197.) 
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TO CORRESPONDENTS. 
Norice.—A Sprcrat Eprrion of THE ENGINEER is published for 


Forzren Crmoutation. This edition, printed upon 
the purpose, will through Fo 
offices at ae a of a = sie 


to go to earl ee of 

us to go to press at an iy i 

pubtaton, Advertisements, to ensure insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week ; any’ received after that time must neces- 
sarily stand over till the following publication. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. . 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

H. P. H.—Barlow and Fairbairn’s. 

SPERO.— We fancy the idea is novel, but it is certainly not worth a patent. 

A. G.—There is much force in your , and a total absence of novelty. 

H. C.—Thanks Sor your thought, of which you will see we have availed ourselves. 


possibly be laid, nor do we 
pa on other systems already before the 


BETA,— We cannot recommend a better book than Gesner’s, though it is very far 
JSrom being all that is desirable; in fact, such a work as you want has yet to be 
written. We shall take your suggestion into consideration. 

A. R. M.—Your invention is not novel, although it is sufficiently ingenious, an 
apparatus almost identical with yours having been used many years ago by Mr. 
Babbage in carrying out a series of experiments on train resistance on the 
Great Western Railway. 

L.—AU communications made to us regarding novel inventions, &c., are 
as being strictly confidential. It will be mere waste of time to apply to the 
Government. You will stand a better chance with large banking and jewellery 
establishments, 

W. B.—We are really at a loss to put the expression into a more explicit form. 
The velocity is that which would be acquired by a body falling through the 
entire distance specified, and not that acquired by falling through a given 
— of ~ ieee A moment's thought should have removed all uncertainty 
on . 


INGENIEUR.— Possibly the best single work is Bourne’s treatise on the steam 
engine. In order to obtain a provisional specification you must apply at the 
Great Seal Patent Ofice for certain forms, to be filled up with a declaration 
that you are the true inventor,and a short description of the general nature of 
the invention. The cost for stamps is £5 2s. 6d. 

R.—The liquid to which you refer is simply petroleum, or coarse whale oil; resin 
has also been used to supply gas to country mansions, A system of lighting 
railway carriages by ing common air through a hydro-carbon has been tried in 
France, and we believe the engine-room of the Warrior was thus lit at one time. 
We cannot say whether the idea is patented in this country; possibly some of 
our lents will favour you with fulier particulars. 

E. A.—The construction of wire suspension bridges is one of the many engineering 
subjects upon which no full separate work has been published. What printed 
information does exist is scattered amongst a number of publications, and a 
complete search would be impracticable without the devotion of a very large 
amount of time. You will find something in German in the “ Zeitschrift des 
Vereines Deutscher Ingenieure” for 1863. The builder of the famous wire 
suspension bridge over the Niagara, Mr. J. A. Roebling, of Trenton, New Jersey, 
U.S., has also written about his own work, You will find something in 
the French work, “ Love sur les Resistances de la Fonte, &c.” (Paris: E. 
Lacroix); and you will also meet with information scattered up and down our 
own volumes, and particularly in that for 1858. As wire-rope bridges have 
been little used in this country you must look to French and American sources of 
information, 

THE FRICTION OF SLIDE VALVES.—We have received a somewhat lengthy 
letter from Mr. Thomas Adams in reply to Mr. Selis’ ication, published 
in our impression of March 2nd, We had not space for this letter last week, 
but Mr, Adams has been more fortunate in another quarter, and we beg to refer 
those interested in the subject to the “ Mechanics’ Magazine” for March 9th, 
where they will find Mr, Adams’ reply to Mr, Sells’ printed at length, 








PAPER ON ARCHED ROOFS. 
(To the Editor of The Engineer) 

§1R,—In the mathematical formule printed in your last impression the 
following alterations are required :— 

The arrow at point B in first diagram to point outwards instead of inwards. 
Tn eleventh line from bottom of middle column, at page 174, for z y read am, 
In seventh line from bottom of same column, for p x read pm rm. In tenth 
une from top of third column, at page 174, for y m read ym,. In twelfth line 

ei " —_—Tm 
from top of same column, for =n? « in fraction, read =r, ‘px. Inthe 


thirty-second line from top of same column, for = pz, read = pe fa 

thirty-fourth line from top of same column, for H read y. In fifty-fifth line 

from bottom of same column, for cc, read ¢ cg. In fifty-sixth line from bottom 

of same column, for H read H,. C, WESSELY. 

(Un justice to ourse?ves, we must add that these errors occurred, one and all, in the 
copy of the paper with which we were supplied.) 





MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.— Tuesday, March 20th, at 
eight p.m.—Discussion upon “ The Hydraulic Lift Graving Dock ;” and, time 
permitting, the following paper will be read: *On the Maintenance and 
Kenewal of Permanent Way,” by R. Price Williams, M. Inst. C.E. 

SOCIETY OF ENGINEERS.— Monday, 19th March, at seven o'clock p.m.— 
Adjourned discussion on Mr, Wessely’s paper “ On Arched Koots.” 
Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 

on Thursday evening in each week, The charge for four lines and under is 

three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) lis. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, 

THE ENGINEER is registered for transmission abroad. — 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE, ad 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 
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WORKING HEAVY GUNS. 

THE armament of England’s navies is at this moment 
one of the most interesting topics which we can possibly 
discuss. It has formed the subject for several warm 
debates in the House of Commons, and in the House of 
Peers it met with unusual consideration on Monday night. 
Captain Coles and his partisans have at last succeeded in 
writing and talking the turret system into notoriety if not 
celebrity, and we regret that we are unable to congratulate 
the gallant captain on the result. Far from bringing the 
system with which he has identified himself into favour, 
we can detect an under current of feeling among those 
most competent to judge, which sets against, the scheme. 
In point of fact it becomes daily more and more apparent 
that there are really two sides to this as to every other 
question, and that until recently we have heard but one. 
The tongues of Admiralty officials are very properly tied by 
a species of service regulation thanks to which we have 
been spared an undignified paper war; still this reticence is 
in a certain sense to be deplored, because it has precluded 





the public from hearing both sides, the only practical 
means of arriving at the truth in the fullest The 
events of the last few months, have powerful 

wwhghics i ny Sg anh allan egg 4 
side system, and it is certain ese arguments will 
gather weight daily, and that no undue care will be taken 
in Official quarters to prevent them from becoming public. 
Captain Coles has once and again asked that his turret 


> i might meet with an impartial trial, and to this 
ere can be no reasonable objection. But the experiments 
recently conducted on the Minotaur have gone 
far to show that such a trial is no longer indispensable. So 
pin fy it could be maintained that it was impossible to 
work 12-ton guns on the broadside, those who upheld the 
turret system had a ificent ent in their favour, 
inasmuch as they maintained—and it is only fair to add 
proved—that they could do that which could not then be 
accomplished by the advocates of the rival system. - But 
this argument no longer exists, as the trials to which 
we refer proved conclusively that, as far as regards 
the practicability of working heavy guns, the broadside 
and turret systems are equal, while it may be shown 
that ships built to carry their guns on the broad- 
side possess certain advantages which cannot possibly 
be imparted to those which carry turrets. It forms 
no part of our purpose ro sera to enter deeply into the 
consideration of the multifarious questions connected with 
the construction and equipment of ships of war as far as 
regards their seaworthiness and habitability, but we may 
point out one or two of the more important objections 
which exist to turret ships regarded as mere machines for 
carrying and protecting ordnance. It is sufficiently obvious 
to those who consider the matter impartially that the 
necessity for carrying guns at a considerable elevation 
above the line of flotation of a ship is in but a remote de- 
gree connected with their efficiency. It is indispensable 
that fast ships, whether broadside or turret, should rise some 
14ft. or 15ft. out of the water in order that they may be 
enabled to steam against a head sea, which would other- 
wise bury them. The Scorpion has been cited as an 
existing proof that it is possible to construct a sea-going 
turret ship with much less than 14ft. free board, but the 
fact is that the Scorpion is fitted with a forecastle, by 
which her free board at the bows is greatly increased, and 
the value of this forecastle was rendered apparent by 
an event which occurred on her first voyage—from Liverpool 
to Devonport. The turret ship ran into a large merchant 
vessel; part of her forecastle was carried away, and her 
commander, attempting to follow the ship with which he had 
come into collision, found it impossible to drive his vessel 
at full speed without running the risk of swamping her. 
The presence of a forecastle is a matter of little consequence 
ina Proadside ship, as it does not interfere with the work- 
ing of her guns. But the forecastle of the Scorpion effec- 
tually robs the forward turret of the power of firing ahead ; 
it limits, in short, that area of fire which is the prominent 
advantage of the turret system. We shall have the voice 
of the majority of naval constructors in our favour when 
we state that turret ships, to be seaworthy and comfortable, 
must have quite as much free board as those which mount 
broadside guns. The importance of this fact will be 
realised in a moment. 

Even Captain Coles will, we think, admit that unless the 
hull of a turret ship is plated all over she will be relatively 
weaker than a broadside ship so plated. But the weight of 
a turret cannot fall much short of 70 tons, and may be very 
much more. Here, then, for every turret put on board we 
at once saddle our ship with what is simply a deck load of 
70 tons. If the turret covers but one gun, we may safely 
assume that one-half its armoured circumference is practi- 
cally useless, Heavy plating is at all times objectionable in 
that it detracts from the sea-going qualities of a ship, and 
in the fact that armour cannot |= possibility be more 
wastefully employed than in the form of a turret lies a ve 
forcible argument for the opponents of the system. If it 
could be proved that so long as the turret was shot-proof 
the hull might be left to take care of itself, the ques- 
tion would assume a very different aspect of course. But it 
appears to be certain that, even though the bow and 
stern of a ship are left unarmoured, still that section 
on which the turret is erected must be protected. It 
may easily be shown that this is in great measure 
necessary to the safety of the mechanism employed 
to cause the revolution of the turret. Captain Coles 
of course gets over the difficulty by a free 
board, but we cannot see why his ships should be able to 
dispense with this qualification any more than other 
vessels, The presence of the turret certainly cannot 
impart a peculiar buoyancy, and although we are not pre- 
pared to dispute the statement that a turret ship with her 
decks near the water may be able to fight her guns 
in a heavy sea, it does not follow that she must therefore 
be seaworthy. The question of free board is, in short, one 
which may be fairly discussed without reference to guns at 
all; and we fancy that lessons may be drawn from our 
merchant service which will show that it would be highly 
ae to reduce the height of our ships to the extent 
which Captain Coles thinks admissible if not desirable. 

Regarded as a machine for working heavy guns the 
turret is manifestly imperfect. On Monday night the 
Earl of Hardwicke, while speaking in its favour, said :— 
“ The question of having guns on a turntable was one of 
“common sense. Everyone had seen the enormous weight 
“ of an engine and tender turned on a turntable by the 
“power of one man.” And this has been a favourite line 
of argument. We fully agree with the noble earl that it 
is a question of common sense. In order to train a 12-ton 
gun we require on the turret system to put in motion a 
mass of matter weighing at least’ seventy tons—and it is 
to be remembered that the sole advan by the 
turret is this power of training—this is mechanically 
wrong, and absolutely without a parallel in railway 
practice. It may or may not be a good thing that a gun 
can be trained by one man; but we are di to believe 
that no sensible advantage would be conferred by such a 
power, even if it existed, and we must not ee that 
circumstances might easily arise, and have actually arisen 





in America, under which neither one man nor one hundred 
men could move the turret. We must have Nene Oa 
and could it but be proved that they could not be work 


save in turrets, well and let us have these turrets by 
means, We have y referred, however, to the 
Minotaur iments as proving that 12-ton can be 


worked on the broadside with a facility which has never 
yet been attained on board any turret ship; and the details 
of the first section of these experiments we took some care 
to place fully before our readers. We are now in a posi- 
tion to supply additional iculars of the last day’s prac- - 
tice, and we fancy that it is impossible for any dispas- 
sionate person to’ peruse the whole without feeling that the 
turret is no longer a necessity. 

We have already stated that the Arsenal and Mr. 
Cunningham's gun carriages failed, principally, because in 
the first case the compressers were not competent to the 
performance of their work, and, in the second, because the ~ 
apparatus for laying hold of the chain was defective. We 
may add that Mr. Cunningham’s m entails the 

resence of a complete meshwork of chains raised but a few 
inches above the deck, an arrangement which sailors will 
never tolerate. As we shall have something more to say 
on this subject we shall not dwell further on it just now. 
Under these circumstances Captain Key determined to 
some 9 the trials ~ a —_ and Commander Scott 
removed the front pin from his carriage preparatory to 
effecting some 59 Ah bor But.on the 7th Racuny it 
began to blow pretty hard, and in order not to lose an 
opportunity which might not again occur for weeks, 
Captain Key went to sea. Before proceeding further we 
may inform such of our readers as are not well up in naval 
gunnery matters, that the 12-ton guns are, like others, 
mounted on carriages which are in turn supported on 
slides, These slides consist of iron frames bi together, 
and supported at each end on brass trunnions or rollers 
a few inches in diameter, which run on brass rails or 
“racers,” formed to a curve, the centre of which is placed 
as near as possible to the middle of the port. The gun 
runs in and out on this slide, while the slide itself is 
trained right and left on the racers by suitable appliances, 
the breech end of the gun radiating, so to speak, while 
the muzzle, at or nearly at the centre of motion, remains 
at rest, The recoil of the gun is taken up by compres- 
sers, two systems of constructing which will be found 
at page 196. It is necessary therefore that the slide, which 
takes all the strain of the recoil, should be secured from 
coming in board, and this is usually effected by leading 
a >-shaped bar from the forward end of the slide to the 
port sill, where it is secured by a bolt passing through an 
eye in the tail of the >.. Commander Scott however is 
very properly unwilling to trust his gun and slide to this 
pin alone; and therefore between the outer racer and the 
ship’s side he bolts to the deck a brass curved slot, in 
which traverses a strong sliding block, which effectually 
secures the gun slide, On this slot all the strain was 
thrown on the day in question, the front pin having been 
removed as we have said. The sea was sufficiently heavy 
to cause the huge Minotaur to roll through 10} deg. occa- 
sionally, and just at the top of this roll the gun was fired 
several times with full charges—the single compresser, 
which we have illustrated, acting so well that the 
breechings were never tautened, Nineteen rounds were 
fired at slow time, purposely to catch the roll. During 
the firing of the first nine the maximum angle of 
list was 73 deg. to port, the minimum 2 deg. During 
the ten succeeding rounds the maximum roll was 
103 deg., the minimum 5 deg. We cannot wonder 
that those on expresssd their satisfaction, or that 
Captain Key should state that “No practical reasons 
“ exist why a heavy gun should not be worked on a broad- 
“side with the same security as in a turret; and I am 
“ satisfied that there is no difference between the two 
“systems in this respect.” Captain Key speaks as a 
seaman; we, speaking as engineers, fully endorse his 
opinions. Here we have the heaviest gur which has 9 
been introduced into the service managed by half a 
crew with the utmost certainty in a heavy sea, with-, 
out risking or even straining the tackle employed,’ 
while in moderately calm weather the same gun has been 
loaded and fired with full.charges at a speed which is 
without a parallel—70 rounds in 37 min. 48 sec., or nearly 
two rounds per minute ; the gun being aimed each time 
with quite sufficient accuracy to hit an object much smaller 
than a ship at a range of a mile. The gun was trained 
through an arc of 60 deg. in 7 sec. on one occasion. In all; 195 
rounds have now been fired from the Scott gun-carriage, 
which remains as perfect as at first, and we are at a loss 
to find that anything like these results have ever been 
obtained from the turret system—still more at a loss to 
form any conception of the nature of the arguments 
which can in future be brought up to show that turrets 
are indispensable to the working of heavy guns. Com- 
mander tt has apparently completely solved a very 
important problem, and we congratulate those who believe 
in the broadside system upon the fact. 


GOVERNMENT INTERFERENCE WITH CONSTRUCTIVE DETAILS. 
Ir is well known that the Emperor of the French and 
his ministers have now been en 1 for some time in 
submitting all the French legislation bearing on trade and 
industry to a strict examination, with a view to general 
reform. Sooner or later we shall have to do the same. 
Sooner or later we shall have to stitch together the 
ridiculous piecemeal rags of. legislation, now hanging on 
British roth into one logical whole. It is impossible for 
any one who looks around him in this country and sees the 
varying and illogical bits of laws bearing on our mercantile 
marine, our railways, our mines and factories, to repress a 
smnile of derision at the the ridiculous, weak, and varyin 
ways in which difficulties, substantially the same in kind, 
are attempted to be met by the great Palaver of the nation, 
But it unfortunately happens that party purposes and 
private ambitions are better served by introducing sensa- 
tional legislative measures than by devising means which, 
without pering trade, would at least partly prevent the 
serious waste and deterioration of life at present attending 
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engineering and other operations. We lately had an 
0 ity of directing attention to a protest of extra- 
i abili ar ty which 


7) against branch of our legi 
bears on “ the construction and equipment of steam ships.” 
We may as well say at once that, ing as engi 


we entirely concur in the conclusions which are deduced 
by Messrs. Gray and aera) gh experience 
in the working of that part of the Merchant ‘Shipping 
Act 8 yet — on the —— and equip- 
ment of s ips. In i i impotence 
of direct Government intcahontnse Site wiothentiond details, 
these rome servants have done a public service ps. sag 
to public discussion a matter concerning not merely this 
or that Government department, this or that Ministry, 
but, as long as steam vessels are used, concerning the 
public itself. ; 

It is scarcely necessary to say that a great variety of 
interests have been startled by such a co’ us step on 
the part.of Government officials; and that, while some of 
our contemporaries have written with great approval of 
the conclusions put forward by Mr. Gray, others should 
attack him with more or less virulence. It is almost ne- 
cessarily the fate of any departure from the beaten track 
to call forth opposition; but fortunately the novel opinion, 
popularly scouted in one year, often becomes a truth which 
everybody acknowledges, or at least ceases to oppose, in the 
next. Amongst the opponents of Messrs. Gray and Farrer 
may be noticed the Civil Service Gazette, which has devoted 
a couple of columns to a consideration of the results—we 
will not say the statements and arguments—of Mr. Gray’s 
paper. And the gist of all its forcible-feeble writin 
consists in the amiable lament that “if the views impli 
“so daringly by Mr. Farrer and Mr. Gray be adopted and 
“carried out, the surveying staff will be reduced, and more 
“men in the prime of life will be forced to retire and be 
“pensioned off.” Now this we consider by no means 
certain, as we can imagine a project of reconstruction in 
which even more good engineers would be required 
than at present. But we need not dwell any 
longer on the tears of the Civil Service Gazette. A 
much: more powerful adversary of Board of Trade 
reform is to be found in the last number of the Saturday 
Review. Our always eloquent, but often erring, contem- 
porary, had, in two previous articles, entitled “Free 
Trade in Shipwreck,” advocated by all the means in its 
power the ar by the Board of Trade of a super- 
intendent of the compasses of merchant vessels. It thus 
naturally looks with disgust upon Mr. Gray’s powerful 
arguments against compulsory Government interference 
with constructive details, and this third and last article is 
specially devoted to crushing him and Mr. Farrer. It is 
fortunate that a letter from Professor Airy to the 
Atheneum has simultaneously appeared ; and its state- 
ments, signed by the highest oneal in the country on 
compass equipment, go far to confute the supposed feasi- 
bility, at any rate for the present, of a system of Govern- 
ment interference with the compasses of merchant vessels. 

We are happy to say that we have read few productions 
displaying so much disingenuousness. In the first place, 
the Saturday Review ignores throughout that the carrying 
out of the fourth part of the Merchant Shipping Act is only 
a fractional portion of the duties of Messrs, Varrer and Gray. 
If these public officers recognise, in a matter of the greatest 
importance to the public, that a certain portion of their 
work is, from its very nature, ineffectual in performing its 
intended object, that is certainly no reason why “ the 
“instant resignation of their offices should be the logical 
“consequence of the principles they preach.” In the 
next, the Saturday Review as completely ignores the 
strong opinions expressed in favour of Mr. Gray’s conclu- 
sions, and against the position assumed by the Royal 
Society in the matter of compass adjustment, by a Fellow 
of the Royal Society of such acknowledged ability as the 
chairman of that Society of Arts meeting—Professor 
Huxley. He looked on the meeting over which he pre- 
sided “as one of the healthiest signs of our civilisation,” 
and in this view most men of sense will concur. “ England,” 
said he, “is conscious enough of her own power in indi- 
“ vidual action to be able to talk to the Government in 

this way, and the Government has sufficient confi- 
‘ dence in the innate energy of the people to submit.” 
But if Mr, Gray is abused, the abuse conferred on him is 
mild compared with that which falls on Mr. Evan Hopkins 
and his scheme, to which we alluded a short time ago, for 
os (not “demagnetising”) iron ships. Until it 
has proved successful his project is, of course, but a 
project, but its success would knock on the head the pet 
scheme of one section of the Royal Society and of the 
Saturday Review for the establishment of a compass 
department in the Board of Trade. For our own 
we, as we have said before, consider that Mr. Hopkins’ 
plan is at least worth a trial. Not so the Saturday Review, 
which asserts that he is “an inhabitant” of “the strange 
“penumbra of delusions, tinged with fragments of half- 
‘ digested knowledge” which “ surrounds the bright circle 
“of science,” in which region Mr. Hopkins has occupied him- 
self with such agreeable pursuits, as “squaring the circle,” 
“ devising perpetual-motion machines,” demonstrating that 
the world is as “flat as a pancake,” and so on. A demon- 
stration that Mr. Hopkins is indeed following a scientific 
delusion would have taken up less space than the caustic 
tirade against him, but it would have offered less space 
for eloquence, though certainly more for common sense. 
We should say that Mr. Gray will bear the accusation 
which next follows—of not understanding the question of 
compass adjustment—with all the greater equanimity when 
he sees such doctors differingas Prof. hired Mr. Archibald 
Smith. In his letter to the Atheneum Prof. Airy begins by 
mildly accusing Mr. Archibald Smith of neither more nor 
less than a departure from the truth in the latter’s history 
of the science of the deviation of the compass in iron shi 
and ends the epistle by stating that Mr. Archibald Smith’s 
mind is in “confusion” about a portion of the science. As 
to the boasted Admiralty Committee of 1840, about whose 
system of compass regulation in the royal navy so much 
has been heard, the Astronomer Royal writes that “the 
“result of their deliberations was simply to reject science of 





“every kind, and future, and, in fact, to treat the com- 
pass just a Femight have been ead iy Sebaaten Cate 

asco di Gama.” “In the whole history of science,” 
says Mr. Airy, “there has never been a step more deci ly 


than this.” He contrasts, very unfavourably, 
the i Spon “Ait thea geommammniad Me betel: 
he observes that “not one” of the scientific officers of the 


royal navy “had ever” even “entered into the evidence” 
of his theory, and that “ not one” of them appeared able to 
“conceive that a ship could carry in itself any magnetism 
“which would not vary with change of bearing and change 
“ of locality ;” and Professor Airy “ records this as a psycho- 
“logical curiosity.” So much for the supposed possibility 
of importing the Admiralty of compass adjustment 
into the Board of Trade; and Professor Airy’s letter has a 
direct bearing on the question in hand from the fact that 
the Saturday Review article is the thorough-going exponent 
of Mr. Smith’s views, and could not be more so, even if 
written by his own ‘ 

The simple fact is—and it has been proved long ago, and 
in many countries besides our own—that direct legislative 
interference with constructive details is a delusion and a 
snare. In the first place, even if such rules could be 
framed with the wisdom of angels, they cannot keep pace 
with the advances made in construction; or, at any rate, 
they cannot do so unless c impracticably often. 
Take, for instance, the French rules which were in exist- 
ence until last year for the construction of boilers. They 
fixed a minimum thickness of plate for a given diameter 
and pressure. But the wise framers did not take into 
account in their formula that a boiler shell, for instance, is 
never perfectly circular, and that a thick plate does not 
convey heat to the water with the same speed as a thin 
plate. And in altering this rule to the mere requirement 
of a determined hydraulic test, the French administration 
confesses to an error which has weighed for half a century 
like an incubus on French boiler making. In fact, it 
almost necessarily happens that rules framed by an adminis- 
tration get left behind by the progress of things. As Lord 
Wrottesley could tell Mr. Cardwell, it was actually pro- 
posed during the sitting of the Commission on Iron Struc- 
tures to limit the s of iron girders. In any case, no 
rule can take everything into account. The very fact that 
a mere sea captain can actually be placed as Surveyor- 
General over the steam passenger vessels of Great Britain 
is sufficient to condemn the whole system. This is mere 
accident, of course, but administrative rules, even when 
well administered, can never take into account the 
effects of wear and tear. A boiler, for instance, can, by 
downright negligence, be dangerously deteriorated within 
six hours of the delivery of the engineer surveyor’s certi- 
ficate for six months. 

Now the reason that we look with approval upon Mr. 
Gray’s timely exposure of the impotency of the fourth part 
of the evden Shipping Act, is that legislation of this 
kind is necessarily merely tentative. The success of this 
Act ought to lead to a sort of legislative revolution in 
matters of the kind; its non-success shows that we must 
try in another direction. That is to say, its scope is 
in any case only narrow; being mainly limited to 

nger vessels,§no attempt is made by the Legis- 
ature to — with the monstrous destruction of life and 
property taking place in the shipwrecks of other merchant 
vessels. In 1864, as appears by the last wreck chart and 
Bluebook issued by the Board of Trade, 516 lives were 
lost on the British coasts alone; no returns are made as to 
the number of seamen in British vessels lost in other 
parts of the ocean, but it has been publicly stated by 
Admiral Elphinstone that from 2,000 to 3,000 annually go 
to the bottom of the sea. The logical consequence of 
the success of Government interference with passenger 
vessels would be a system of direct Government interference 
and inspection of all these ships, and of the some 5,600 
locomotives in the United Kingdom. Human life is as 
recious on the land as it is at sea, and whether 
in a cargo ship or a passenger ship. Successful 
Government rules for marine boilers and ships’ hulls 
should tend to rules for railway engines and carriages. 
Nor should we have to stop here; almost 1,000 men are 
annually killed right off in the mines of Great Britain, and 
probably at least as many are injured for life. Must the 
steam boilers, the pit chains, the wire eo the systems of 
ventilation, the pit props of mines, be subjected to Govern- 
ment rules and special inspection? Nearly seventy people 
are annually killed, and at least three times as many are 
annually wounded by explosions of land boilers in England 
alone. Several lives have already been lost in making the 
Thames embankment, and rough coffins are kept there 
amongst the contractor’s stock. Nearly two hundred and 
fifty people are annually killed in the streets of London, 
and more injuries are thus caused than on all the railways 
of the United Kingdom. Many people are annually 
injured in gasworks; bridges sometimes break down; the 
cast iron columns used in public edifices, such as theatres 
and railway stations, sometimes give way. Is Government 
to lay down rules for the construction of gasholders and 
public edifices, or of street crossings? To do so is only 
the logical sequence of our present interference with pas- 
senger ships; and to do so would lead to all the evils 
pointed out by Mr. Gray with regard to legislation for 
passenger vessels. 

And yet it must be allowed that the present de- 
struction and deterioration of life form an enormous and, 
in a great measure, a preventible evil. The aggregate 
of lives annually lost and deteriorated indeed lead to a 
perennial supply of the workhouses, and a continual drain 
on the life-blood and wealth of the country. A reform 
must be made sooner or later. The present Board of 
Trade system is about as good as that of a doctor who 
should confine himself to applying a bit of sticking-plaster 
on a pimple in the face of a man bleeding to death from a 
mortal wound. ? 

We now take leave of a subject, which we are confident 
deserves great consideration, until a further opportunity. 
But we must again express our disagreement with the 
doctrine, so urgently set forth by our contemporary, that 
men with too much sense and energy to subside into 





official lotus-eating, and with sufficient to 
against one small of their duty, should therefore re- 
sign other. duties in which their services are known 


try 
to be allowed to remain in the civil service because ey 
exercise that common sense. We assert that all righ 

minded men will admire the candour and the fearlessness 
of ‘the author of the paper on “ Modern Legislation ;” and 
that all must admit that the question, now that it is once 
opened, must not be shunted off by side winds and 
— attacks, however witty and pungent, on those who 

ve had the courage to bring it forward. 





NOTES ON PRIVATE BILLS, 


Tue much-lamented illness of the Speaker of the House of 
Commons, and the excitement incident to the discussions upon 
the Government Reform Bill, have not diminished the patient 
assiduity of the committees and courts sitting “ up-stairs.” Mr. 
Dodson, the chief and directing official in the select committees, 
referees’ courts, committees on standing orders, committees for 
grouping, &c., has been occupied during the week with the more 
dignified and responsible duties attaching to him as de facto 
Speaker of the House ; but his co-labourers have not, during the 
absence of their chief, relaxed their energies. 

The people out-of-doors are apt to suppose that members of 
the House of Commons have only to get elected and pass as 
members without an opposing petition, and then to go to London 
or not, and, if there, to attend the House or not as they may 
feel agreeable, without any check upon them. This is a mistake. 
The roll of members is carefully scrutinised by the appointed 
official, as soon as a session of an existing or of a new Parliament 
assembles, and panels are struck, as soon as may be, of all the 
members liable to serve upon committees—members not being 
high in office nor above a certain age—such committees being 
election or other ; and as they are appointed so they must serve. 
What the penalties are for non-service, or when the Serjeant-at- 
Arms is called in to enforce obedience, and what penalty he may 
impose, we may not say; but defaulters are not allowed to 
escape unnoticed, even if they go unpunished. During the week 
several non-attending members of committees have been reported 
to the House. Mr. Ingham, chairman of group No. 4, reported 
one of his colleagues for non-attendance; and the House 
ordered peremptorily, that Mr. “do attend the committee 
to-morrow.” Mr. Clive, also, reported the absence of a defaulter; 
we know not whether that it was because the delinquent was a 
lord or not, but the decision of the House was, that “ Lord 
be discharged from further attendance upon the committee.” 
We should hope that in this case—indeed, we believe that in all 
cases—there is only a dispensation given from the onerous duties 
of serving on committees on good and valid reasons being shown. 

At the risk of being prolix we may mention, as touching the 
labours of popular members, that we had, once upon a time, 
occasion to wait every morning for several weeks upon a popular 
member, now a cabinet minister, in connection with a great 
public question in which we were interested. Often we found 
the hon. member as busily occupied, from and after ten a.m., as 
the leading member of a firm of consulting lawyers in the best 
practice might have been expected to be engaged. Three or 
four deep, waiting for audience, was not at all uncommon. On 
one occasion, we rethember, he broke off politely from a pro- 
vincial “ deputation,” and asked our company to Lord Russell’s 
house, at Chesham-place, on a matter about which he wished infor- 
mation, advice, or an inkling as to the probable views of Govern- 
ment. On another, he had to dispose of the waiting deputations 
and “ constituents” in the best way he could, and to get down as 
fast as his coachman could take us to the House, before twelve at 
noon, that he might get to the Commons’ Library and consult there 
some paper or return he had not at hand. The afternoon he had to 
devote to committee business, and the evening to the House, 
living, as we thought, from what we saw and knew, a life “fast” 
enough in one sense, but far from light or merry. Such, how- 
ever, is the public life of many of our members. Their private 
life and its enjoyments, during the session, is cut down to the 
narrowest margin and the most meagre amount. 

But all this is, we confess, a digression which might have been, 
but was not, suggested by the fact that on Tuesday Admiral 
Duncombe’s committee, Group 9, had to adjourn till yesterday, 
having “no business,” the referees having the cases in hand 
that the committee expected to have to deal with. 

The City, Kingston, and Richmond Railway Hill was read on 
Tuesday a second time and committed. This bill has met, up 
till now, with very strenuous and determined opposition, which 
will doubtless be continued through all its future stages. No 
fewer than eighteen petitions have been lodged against it within 
the last week. 

We notice, as touching the “Artisans and Labourers 
Dwellings” Bill, that petitions have been sent in, in its favour, 
from the operative printers employed by Messrs. Cox and 
Wyman, as also from the carpenters and workmen employed by 
Messrs. Cubitt and Co., of Gray’s Inn-road, St. Pancras. It is 
not to be wondered at that working men living in St. Pancras 
should be actively interested in this matter; considering the 
wholesale displacement of their class, and of the small shop- 
keeping class, in that parish, by the Midland and other com- 
panies, who are now exercising their powers to displace some 
20,000 people, many of whom cannot, by any means, find 
domiciles to suit their means and avocations. 

Unless one were endowed with ubiquity, and could attend and 
note the proceedings in every committee and court, or unless 
offices existed at which the results of the day’s business and 
inquiries could be accurately ascertained, it is next to impossible 
to give a correct account of what has been done during the week. 
We find, for instance, that the Times on Wednesday last reports 
the Brixton, Clapham, and Balham Extension as having been 
read a second time on the previous evening, whereas it was not 
so read; as also the South Eastern (London, Croydon, and 
Caterham junction) reported as having been read a second time, 
but which was not so read, but put off till Friday. _As also the 
Mid-Kent and South Eastern, not read on Tuesday for the second 
time, as the Times reports, but deferred till the 9th of April. 
The London, Croydon, and Caterham junction (a South Eastern 
project) was thrown out by the Lords committee on standing 
Orders: as also the Crystal Palace and South London junction, 
the Birkenhead and Liverpool junction, and the Tavistock and 
Gunnislake. Lord Redesdale, who represents the House of Lords 
in the conduct of private business, has the reputation of being 
very severe, and he has, in the present session, fully sustained 
his reputation. On Tuesday, for instance, he threw out the 
Flintshire Oil and Cannel Company upon grounds scarcely fair. 
The company has found a way of utilising the products of 
cannel coal, from which they can produce a gas of extraordinary 
illuminating power, and this they desired to apply in the first 
instance to the city of Chester. His lordship ruled against the 
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ner light Saas eesid est extend the face of hp 


On Wi ihe ¢ Commons committee on ned 
out the Harbour and Curragh Extension 
Bill; the, Aldershot Gas, the London Railways Gas Bill, the Swan 
sea General Station and Hotel, the Dublin and Rathmines 
bn pee y, and during the week divers others on standing orders 

et (lS ES courts during 
the week has been that of the Ruchieg Doce, whiee sesh © 

of the connection which has been so long and well f 
‘or between North Wales and Liverpool, under the designation 
of the Wrexham, Mold, and Connah’s Quay Company. bills 
are in the form of extensions, deviations, new powers, &c. ; but 
throughout they exhibit a vitality that must result in ultimate 
success. The evidence of Mr. James Brunlees—who is certainly 
the pioneer in engineering works where tidal waters have to be, 
or have actually been, crossed—was given in the most masterly 
manner. He was armed at all ts, and met every objection 
fairly, and fairly, as we — doug ht, p> cal of —_ his oppo- 
nents. Mr. Bateman, ater engineer, 
was kept in the chair f Tage ths gery and remy year te himself in 
such a way asany one who knew him might have expected. In 
: Reed manner, feeling that they had a gentleman to 
eal with, Mr. Rodwell and Mr. Saunders tried to shake Mr. 

wd but it was en useless. He had quite made up 
his mind—or rather his pit Para every point, and the 
cross-examination only strengthened his own, or rather the 
promoters’, cause. Many eminent engineers were examined in 
this case, and the referees were assisted by the display of a map 
about 18ft. by 15ft. in surface. 

Some important locus standi cases were heard in committee in 
the court of Sir Edward Colebroke and others ; but concerning 
these we may not dilate. 
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MARRIAGE. 

On the Ist inst., THOMAS H. PUNSHON, Esq., Chief Engineer, Royal Navy, 
to GEORGINA ELLEN, second daughter of JOHN SAVAGE, Esq., of ‘Frogmore 
House, Kingston-crescent. 

DEATHS. 


On the 7th inst., in her Sth year MARGARET HOLT, eldest daughter of JOHN 
RAMSBOTTOM, Esq., Chester-place, Crewe. 

On the 7th inst., at his residence, Brixton, H. M. BURTON, Esq., engineer, 
Holland-street, Blackfriars, aged 55. 








THe Fraser Gun.—The endurance trial of the experimental 
Fraser gun, of cheap construction, manufactured in the royal gun 
factories at Woolwich, terminated on’ Friday ms at the Royal 
Arsenal butt. The - Lie! been ordered to be tested, ac- 
cording to the offici “to destruction,” burst at the four 
hundredth round, pi resisting the force of upwards of thirty-six 
tons of metal and eight tons of gunpowder expended in the charges 
fired during the trial. Such endurance, it is stated, is without 
parallel in guns of equal weight... On we usual search and 
examination, it was discovered after the round that the steel 
tube had split. The outer portion of the gun afterwards 
gradually gave way in a longitudinal direction and burst, as above 
stated. 

Tue Roratine Fan.—The rotating fan is a very ancient instru- 
ment, being described by Agricola (De Re Metallica, a.D. 1530) as 
being used for ventilating mines, and we have indeed seen rough 
instruments of the kind at work in the mining districts of 
Eastern Europe. Its use in this way is the o of its French 
and German names—ventilateur, ventilator— also, indeed, of 
the English term fan. The origin of its _ in cotton mills for 
carrying off the dust in cleaning cotton is lost in the mists of time, 
and one of our most eminent engineers told us the other day that 
he remembered its employment for this purpose more than forty 

ears- ago. For exhausting air it is spoken of in Specification 

o. 1681, A.D. 1789. 

CoAL AND TIMBER IN JAPAN.—Mr. Enslie, in his commercial 
report on the trade of Hakodadi for last year, says:—“ Several 
mines are at present being worked in the island of Yesso, although, 
owing to the primitive system adopted by tlie Japanese, they are 
of little importance. A new coal mine has been lately discovered 
in the neighbourhood of Iwanai, in the north- —_ of the 
island; it is said to contain coal of a very good quality, and if 
properly worked might produce coal very far caaelr to that of 
the other parts of Japan. This mine is the first one worked 
according to the European system, and promises fair for the 
future. The island of Yesso is thickly covered with immense 
forests, containing numerous kinds of wood admirably adapted 
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Grants and Dates of Provisional Protection for Six Months. 
2790. FREDERICK TOLHAUSEN, Boulevart Destavert Engrate, Fore “Improvements in 
akates."—4 communication from Owen W Taff, New York, U.S.—30th 





a FRepEnicr TOLHAUSEN, Boulevart Magenta, Paris, “ its in 
ttle motion for looms.”—-A communication from Julius oe avo ter 

York, U.8.—3rd November, 1865. 
357. PETER AUGUSTIN USTIN GODEFROY, Church-roady Homerton, and JOHN 


, Glasgow, Lanarkshire, N.B., “ Improvements in 
preparing siz size or stifening, and in applying the same to textile materials or 


bad sab - SUTCLIFFE,  parmiey, qneetare, © eer 3 in o> wow 
eens See spinning cotton other fibrous sub- 

stances, which are also applicable to machinery or apparatus used for 
preparing fibrous materials to be span.” 
404. JAMES ROCK, jun., — aT eS pe 
wagons with folding “heads or coverings, aud in carriage '—9th 


‘ebruary, 1 
414. VICTOR THEODORE ne Old Cavendish-street, Cavefidish-square, 
“ Tmprovements in Vvacw apparatus employed for the cure or 


423. JOHN PINCHES, Canton tient, Westminster, “Improvements in stamp- 
used for embossing, coining, or stamping of devices 
» paper, or fabrics of any kind.”—10A 


432, ROBERT WOLSTENHOLME, Oldham, and RICHARD GREEN RODGERS, 
Manchester, te improvements in the manufacture of textile fabrics 
rpost | ond 


termed 
434. CHARLES DENTON ABEL, Southampton-bulldings, Chancery-lane, ame, Landen, 
bed lee opty in gas and air engines."—A communication from Eugen 


Langen icol Otto, 5 a. 
438. CHARLES ARNAUD, Morley’s Hotel, Trafalgar-square, London, “ Improve- 


ments in cop; presses, which improvements are also applicable to margles 
Within, London, 


or linen presses.”—12th ‘February, 1864. 
444. MONTAGUE RICHARD LEVERSON, Bishopsgate-street 

“ Improvements in the manufacture of gas suitable to be used for illumina- 
= or for obtaining heat or motive power."—A communication from Guil- 





me Lemaire Matherbe, Rue Trokay, Liege, Belgium. 
an rt MARLAND and WILLIAM HORATIO /SMITH, —- near 
, and WILLIAM W Manchester, “ btaini 
and applying artificial heat for producing light, atu! 1 for other dense | 
in the apparatus employed 
449. CHARLES GILPIN, Bedford-square, London, “ Improvements in the pro- 
duction of copper —— other metallic plates, for the — of printing there- 
Francis Kossath and Louis Theodore 


nication from Kossuth, 
Turin, Italy.—13th February, 1866. 

476. EDWARD* THOMAS HUGHES, Chancery-lane, London, “Improved mecha- 
nism for working apparatua for hoisting and —~ "—A communication 
from Dennis Frisbee, New Haven, Connecticut, 

484, PETER WARD, Cloud's Hill Villas, St. pombe ny Bristol, “ Improvements 
in preparing materials for preventing and removing incrustation in steam 
boilers, for lubricating » and for scouring cloth and other sub- 

stances.” 


486. ALFKED VINCENT NEWTON, Chancery-lane, London, “‘An improved 
mode of, and apparatus for, generating su steam.”—A communica- 
tion from Ebenezer Danford, Geneva, Illinois, U.S. 

488. COLIN MATHER, Salford lronwork-, Manchester, ‘‘ Improvements in pre- 
paring linen yarn.”—15th February, | 

492. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane 
London, * Imp’ in the carts and ‘other vehicles.” — 
A communication from Désiré Massé, esteoer St. St. Martin, Paris. 

496. PAUL EMILE PLACkT, Paris, “ An improved method of printing.” 

497. WILLIAM CLAY, Liverpool, *‘ Improvements in economising the heat of 
gas producers.” 

500. WILLIAM WooD ann a by gene Woop, Monkhill, near Pontefract, 
Yorkshire, *“ Imp: of t or liquorice 
cakes, rolls, and pipes, and br eos and other similar articles of con- 
fectionery, and in apparatus to be used in the manufacture of such articles.” 

502. ADOLPHUS HENRY LINNINGTON, Fenchurch-street, London, “ Improve- 
ments in rudders and steering apparatus.”—A communication from Peter 
Dinzey, St. Bartholomew, West Indies.—16th February, 1866. 

504, JOHN FLETCHER, Ashton-under-Lyne, Lancashire, ** Improvements in 
valves for regulating the pressure of steam and other fluids.” 

508. HENRY WILLIS and ronen RICE, Worcester, ** Improvements in me- 
chanism for converting rotary motion into reciprocating motion. 

511. JOSEPH GREENHALGH, Blackford Bridge, Lancashire, “ Improvements in 
producing ornamental designs in colour upon woollen, silk, cotton, and other 
fabrics. 

512. JOSEPH SMITH, Derby, “ Improvements in apparatus used for the protec- 
tion of trains on railways by pe B94 "—lith Fe 1866, 

514. MATTHEW ANDREW MUIR ‘alid JAMES MCILWHAM, Glasgow, Lanark- 
shire, N.B., “ Improvements in “ae relating to fence, gate, and telegraph 

ts.” 











516, PRINCE SMITH, £en., = oy DD Yorkshire, “‘ Improvements in weighting 
top pressing rollers, for dandy roving, and spinning of wool, worsted, silk, 
mohair, a! paca, and other fibrous substances.”—19th February, 1866. 

520. THOMAS KENNEDY, Kilmarnock, Ayrshire, N.B.,** Improvements in water 
meters.” 

522. GEORGE HILL and DAVID HILL, Manchester, “ Improvements in trusses.” 

556, CLIFFORD ETCHES WINBY and FREDERIOK CHARLES WINBY, Cardiff, 
Glamorganshire, “ Improvements in the construction of rallway wheels and 
in attaching them to their axles, part of which improvements are applicable 
to other wheels.” 











for building p med oak and ash come from the interior of this | 593, wi1LIAM MIRABEAU WELLS, Passage des Petites Ecuries, Paris, “A 

island. Asm rt trade has been carried on in this article | doudie-action harvesting and mowing machine.”—20th February, 1866. 

by one of the Britis merchants at this port, who has also erected 532. HENRY ADRIEN BONNEVILLE, lorchester-terrace, , Middlesex, 

a steam saw mill. As yet, little business has been tr ted . — ce - ~ — of a ‘pollens. ”—A communication 
rom Eugene I’ -Chaudoir, ’ 

with the Japanese, but there can exist no doubt that these endea- 534. WILLIAM ROBERT LAKR, Souts oe ‘idings, ain. 


vours will be ultimately crowned with a brilliant success, and that 
the Japanese will speedily appreciate the immense superiority of 
machinery over manual labour. 

SHort-Time MoveMENT IN THE NorTH. — Our readers are 
aware that there has been a movement amongst the workmen con- 
nected with the iron-trades in Perth for the reduction of the 
hours of labour from sixty to —" hours per week, without 
any corresponding reduction of w Several of the masters of 
the minor shops were stated to —_ agreed to the requisition 
contained in the memorial, but at a general meeting held in the 
Guildhall a Thursday evening last, it was intimated that the 
— e ers—including the Caledonian and 8 ih North- 

i Companies, and Messrs. C. D. Young and Co.— 
oa pk. no reply; while the Perth Foundry and St. John’s 
Foundry employers delayed giving their reply until they heard 
Mr. Young’s decision, —_ om at that time a deputation was 
engaged discussing the subject. After waiting some hours, the 
deputation at length made their appearance, and read the follow- 
ing report :—‘‘A deputation from each of the shops of the St. 
Leonard’s Iron and eering Works waited on Mr. Young this 
evening (Thursday), in reference to the memorial to the prone Amen 
in the iron trades in Perth, for his decision as to the reduction of 
the hours of labour from sixty to fifty-seven hours per week 
without a corresponding reduction of wages. After a lengthened 
and friendly ye eee the deputation have to report that Mr. 
Young is not disposed e to the request contained in the 
memorial; but he ex pent his readiness to discuss with his own 
men the reduction of the hours of labour upon an equitable basis.” 
On last Friday night the workmen in the employ of Mr. Young 
met in, and sent another deputation, withing Mr. Young to 
meet all his men. The Monday evening following being appointed 
for this purpose, the meeting was adjourned till then. It ac- 
cordingly took place ; and the men, after assuring Mr. Young that 
pony had separated themselves from all outside connections such 

e deprecated, pr d to d , in the most harmonious 
manner, the points at issue, resulting in a decision by Mr. Young 
being read, which was to. The matter thus stands—that if 
the rate of wages pdid by his firm, hour for hour, be in reality less 
than the wages paid by other firms, hour for hour, he will make 
up the difference by a corresponding advance ; but should the 
result show, and Mr. Young is confident it will, that the wages his 
firm is now paying, hour for hour, are more than the wages of other 
= s a nag te pay to aa Games 

r. Carrington, who joins oung as partner in usiness, 
was introduced to the posting, and and most cordially received: After- 
wards a vote of thanks to Mr. Young, for 

roposals, and the cordial manner with which 
Salen these important questions, was carried with m 
and the snoting @ then separated.— Perthshire Advertiser. i 











“ Improvements in pocket rules.”"—A communication from Benjamin Green 
Martin, Philadelphia, Pennsylvania, U.S. 

536. LUKE BROWN, WILLIAM WHEELDON, and GEORGE NICHOLAS WILLIAM 
TUAM THOMPSON, Derby, ‘‘ Improvements in stop-cocks.” 

538. WILLIAM WEBB, Smethwick, ee “ Improvements in the manu- 
facture of tubes and hollow cylinders, and in the machinery to be employed 
in the said manufacture.” 

540. BENJAMIN WARD RICHARDSON, Hinde-street, Manchester-square, London, 
“Improvements in the means of, and apparatus for, refrigerating or freezing 
liquids and for producing ice.” 

545. JOHN SMALLEY, Mellor, near Blackb L hire, “ Imp in 
looms for weaving a certain class of fabrics.” 

544. _ WILLIAM bey a NAPIER, George-street, Hanover-square, London, 

ins.”—2\st February, 1866. 

545. “JOHN nae BRUNTON, Leighton-crescent, Kentish Town, Middle- 

sex, *‘ Improvements in the manufacture of peat fuel, and in the machinery 
employed therein.” 

547. ELIAS LEAK, Longton, Staffordshire, “ Improvements in driving ; jiggers,’ 
lathes and throwing-wheels used by potters.” 

549, HENRY Basan, - Sa Leamington, Warwickshire, “ Improve- 
oa" in electric 

HENRY NARCISSE “LEGENDRE, Calais, France, “‘ Improvements in the 
po of lace, gauze, net, or elastic fabrics of that description.” —22nd 
February, 1866. 

555. JAMES Pass, ‘‘ Improvements in the manufacture of elastic reeds and 
combs for weaving and other purposes.” 

557. JAMES PARKER, Lilford-road, Camberwell, Surrey, “ Improvements in 
engines and apparatus for obtaining motive power and for using the foul air 
in mines a8 fuel.” 

559. WILLIAM TONGUE, Wakefield, Yorkshire, “ Imp ts in hinery 
for preparing fibrous materials for combing or spinning.” 

561. JOHN FULLECK HEARSEY, Park-place, Church-street, Brompton, Mid- 
dlesex, * An improved construction of spirit meter.”—A communication from 
Edward Payne, Montreal, Canada. 

563. THOMAS JONES SMITH, Whitechapel, London, ‘‘ Improvements in steam 

nes.” 


engines. 

565. ROBERT MILBURN, jun., Tulse-hill, Brixton, and WILLIAM HENRY 
BAXTER, Elm Cottage, srixton-hill, Surrey, ** Improvements in the treat- 
ment of brewers’ and distillers’ grains.” 

567. NICHOLAS FISHER, Milton, near th, Northamptonshire, ‘* Impr 
ments in machinery for cultivating land.” 

569, JOHN SCOTT RUSSELL, Westminster Chambers, Victoria-street, London, 
“ Improvements in building ships of war.”-—23rd February, 1866. 

571. ROBERT LEAKE and JOSEPH BECKETT, Strangeways pon preted Works, 
Manchester, “ Improvements in machinery for engraving and etching rollers 
and other surfaces.” 

575. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in on of ratlways.”—A communication frum 
Axa Bigelow, jun., and Swain Winkley, New York, U.8. 

579. cae CHARLES WINBY and CLIFFORD ETCHES WINBY, Cardiff, 

Glamo' re, ** Improvements in the application of power in actuating 
rolls in rolli 


ing metals.” 
581. PETER HENRY LEALAND, Euston-road, London, “ Improvements in bino- 
cular microscopes.” 
583. FREDERICK LAMB HANCOCK and CHARLES LAMB HANCOCK, Dudley, 
pe , “Improvements in driving belts or bands.”—24h February, 

















* Seymour-street, New 
FREDERICK AUGUSTUS WISHART, Sy Cee New 
detonating and signals for railways and 


Cross, Kent, “ Improvements in 
other uses.” 
~ CHARLES GREY HILL, Commerce-square, N. 
in machinery or eo ks ae Elta bee Siaelem 


603. HUGH pry | Motherwell, Lenetahion N.B., “ Improvements in 
So sete & and other fom Whuanoase eoeennen 208 


tbe manuinctens of whips tend Or aber 


60r. JOSEPH TRENT, Millerton, Dutchess, New York, US. “An even- 
balanced tubular slide valve for steam or other engines.”—27th February, 


1866, 
609. JOHN HICK, Soho Ironworks, Bolton, Lancashire, “ An improved clip for 
ng leather or other tips to billiard cues.” 

611. RICHARD —- Bn pee Fleet-street, London, “ Improvements 

in onntag 9 metals and ane em therein.”—A communication fram 
Antoine Barie Boud Se 

613. JOHN NORMAN and JAMES COPELAND, > een, Lanarkshire, N.B., 
“ Improvements in ces for 

615. HECTOR AUGUSTUS .DUFRENE, a Sa Finsbury, London, “*Im- 
provements and new applications in the manufacture of beer and alcoholic 
liquids.”—A communication from Monsieur Charies Tellier, Rue Boulam- 


villiers, Pass; ~ a, Paris. 

617. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
process of, and apparatus for, ex! tan, and other vegetable 
materials."—A communication from Samue! White Pingree, Lawrence, 
Massachusetts, U.S. 

619, RICHARD CLARK, Canon Farm, Pinner, Middlesex, “ Improvements in 
signal, street, and other lamps, and in gas burners.”—-286th February, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 
652. , a INGLIS, Edinburgh, N.B., “Steam boilers and engines.” —Oth 


Me 1 
770. GEORGE DAVIES, Corte ctoast, Lincoln’s-inn, London, ** Wrappers for 
needles."— 24th March, 1863. y 


651. CHARLES HENRY LBA, Shallowford, near Stone, Staffordshire, “Opening 
ond aentitaiienatatar cement a ae 1863. 

687. JOHN HENRY eg Lincoln's-inn-fields, London, “Fastenings for 
hi y 


, 1863, 

666, HENRY WILSON, Watling-street, London, “ Machinery for shaping wood.” 
—lith March, 1863. 

667. WILLIAM WOOD, Monkhill near Pontefract, Yorkshire, “ 
ornamentation of pomfret or liquorice cakes, &c.”—1ith March, 1863. 

673, WILLIAM ROSSETTER, Tee Lancashire, “ Back- beam 

Gee. Ww amy Li .w * Machinery tivating 

ILLIAM SMITH, Little Woolstone, Bucks, * for cul 

land.” —13th March, 1863. 

697. WILLIAM YOUNG, Fleet-street, London, “Type-composing and distri- 
buting machines.”—14th March, 1863. 

674. FREDERICK BUSER-KRAUSHAAR, Thavies’-inn, Holborn, London, ‘‘ Ap- 
paratus for w be "—I 2th March, 1863. 

727. BENJAMIN WREN, Stockton-upon-Tees, Durham, ‘Cleansing and treat- 
ing wheat and other grain."—1i8th March, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 
830. ARTHUR y= eae Leicestershire, ‘ Manufacture of looped 


fabrics.”—2nd A, 
642. ALFRED TYLOR, Warwick-lane, London, “ Regulating 


, Newgate-street, 
the supply of water to waterclosets.” "14th March, 1859. 





Notices of Intention to Proceed with Patents. 


2790. FREDERICK TOLHAUSER, Boulevard Magenta, Paris, “ 1 
skates.”—A communication from Owen Wilson Taft, New York, U.8. 

2791. ROBERT DOYNE DWYER, Liverpool, *‘An improved o—— for covering 
the bottoms of iron and steel ships, and other navigable v ppd ha aed 
works, to prevent oxidation and the adhesion of animal and 
thereto.” 

2794. ROBERT ne. Edinburgh, Midlothian, N.B., “ Improvements in 
envelopes and in the constructiun thereof.”— 30th October, 1 

2805. CHARLES EMMET, Dalton, near Huddersfield, 
in steam hammers, and in means of applying "them to the manufacture po] 
boilers and tubes.” 

2807. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in transmitting motion to propeller shafts.”—A from James 
Buchanan Eads, St. Louis, Missouri. U.S.—3\st October, 1865 

2820. JAMES CURTIS, Napier-place, Daiston Kise, Middlesex, “ Improvements 
one inery for mortising, tenoning, and boring hard or soft woods, and 

ing iron.” 

2825. LUDWIG SCHAD, Warrington, Lancashire, “ provements in the magu- 
facture of colouring matter for dyeing and ~ w... 

2826. ENOCK RUSHTON, Macclesfield, Cheshire, Wes oe meee og in machinery 
or apparatus for reeling silk, cotton, or other fi brous threads, in the form of 

improved 


skeins.” 
2829. LOUIS PEBEYRE, Rue du Four, St. Germain, Paris, “ An 
apparatus for burning petroleum and other volatile oils.” —2nd November, 
2836. FREDERICK TOLHAUSEN, Boulevard Magenta, Paris, “ Improvements in 


shuttle motion for looms.”—A communication from Julius Schotteufels, New 
York, U.S. 


ek abst “fF 





2837. JAMES JENNINGS MoCOMB, Liverpool, “I its in machinery 
for compressing cotton, pigeon. and other materials the economy of transit, 
which said relate to the more expeditious 





filling of the box of the press oe and atoning as Calas 

2838. JAMES BALLENY ELxrmeron, Newhall-street, Birmingham, “ Improve- 
ments in the manufacture of copper from copper ores. 

2839. RICHARD SMITH, Unity Flour Mills, Belper, Derbyshire, “ Impr 
in mounting and driving milistones.” 

2840. GEORG WILSON and WILLIAM KITCHING HypeEs, Sheffield, York- 
shire, “ An improved arrangement of buffing and drawing apparatus for 


railway 
2843. ARTHUR HEALD, Manchester, “ Improvements in looms for weaving.”— 
3rd November, | 


865. 
2844. HENRY JOHN SANDERS, Brighouse, Yorkshire, “A new or improved 
machine for drawing corks from bottles.” 
2845. HENRY RADCLIFFE, Adam-street, Adelphi, London, “ Improvements in 
apparatus for effecting communications b the , guard, and 
pan cad went A in Se for Amy J notice to engine drivers in 


Cornw: 
Fort William, case, 








allis Amesbury, 


2846, ALEXANDER JEMMETT, Binfield, Berks, “An improved apparatus for 
scattering lime, guano, or other artificial manure, elther in a dry or liquid 

state, or for scattering disinfectants.” 

2847. JEAN NADAL, Newman-street, Oxford-street, London, “ A new or im- 
proved bottle fountain for pocket and other purposes.” 

2848. WILLIAM BRETT, Gasworks, Hertford, “ An improved track or barrow 
for wheeling and tipping coke, coal, or other substances.” 

2850. JOHN KING, Endell-street, and ALFRED WATSON, Poa ears 





“ Improvements in the frames and fastenings of bags.” 
2852. WILLIAM GARDNER, Queen-street, Chopin Landon, > ha “ improvements 
in locks.” — , 1365, 


2859. ALFRED PARAF, Manchester, “Improvements in printing and dyeing 
textile fabrics and yarns.” 

2860. RICHARD CHRISTOPHER MANSELL, Ashford, Kent, “Improvements in 
the construction of wheels fur engines and vehicles used on raiiways.” 

2861. ROBERT FLUDE, Leicester, “ improvements in means and apparatas for 
finishing the soles of boots and shoes.” 

2862. WILLIAM HEBDON, ae De Beanvoir-square, om 
Middlesex, ‘‘ Improvements in machinery for measuring woollen other 


2865. WILLIAM ESPEN and JAMES | CLARKE, Liverpool, “ Improvements in 
steering gear for na’ vessels.” 
2871. HENRY — ortimer-street, Cavendish-square, London, “ An im- 
proved for surgical purposes. "—Tth November, 1865, 
2877. CHARLES MOLE, Pembroke-terrace, Regent's Park, ‘ ‘Improvements in 
the manufacture of boots and shoes.” 
Gray’s-inn-road, London, 
Improvements "—8th November, 1865. 
1 et ae omnes 
ing machine worked directly on the thrashing floor by oxen or horses.” 
2891. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ 
in preparing the surfaces of paper, leather, woven, and other 























Marcu 16, 1866. 





rods are to be placed at right angles to the draw-bars of each carriage and | cotton or other fibrous materials, instead of leather and other materials hitherto 
ee ee ee an Gh ek ae truck, and a handle is to be fixed to the extremity of each rod at a certain | used for that purpose, the inventor uses ordinary paper with flocks or other 
manication from William Gibson, New York, U.S.—9th November. 1865. angle with the lever catch or clamp, so that those who work the lever catch or | similar material attached to the surface thereof by some adhesive substance. 
2896 WILLIAM MIDDLETON, Ennismore-mews, Middlesex, handle will have a full view of the coupling motion above referred to, and the | Or, if found desirable, he covers the surface of the paper with caoutchouc in a 
1 in machines for fret-cutting or sawing.” upper part of each handle is to be supplied with a fender protection and | liquid state, which will give it the necessary required, aud reduce the 
piles en eae DAVIS. Globe Wharf, Mile End, Middlesex, “ Improve- stop. Fourthly, the end of the lever catch or clamp is to pass into the loop of | first cost very considerably below the value of leather. Or he t 
ments in treating brewers’ grains, in order to render them more suitable for the opposite carriage or truck at a sufficient depth to firmly secure each, thus | paper with woollen or cotton fabrics attached by any elastic gum or paste 
the food of animals.”—10th November, 1865. connecting the carriages or trucks in such a way that in case of either leaving | which makes an excellent covering.— Not proceeded with. 


2900. JAMES NORRIS, Great Russell-street, Bloomsbury, London, “ Improve- 
ments in hydraulic, steam, and other lifts for raising passengers or goods.” 
2902. CHARLES WILLIAM JONES, Cheltenham, Gloucestershire, “* Improve- 

ments in fire-arms and projectiles.”—11th November, 1865. 

2924. HENRY EDWARD NEWTON, Chancery-lane, London, “ An improved 
mode of ventilating millstones.”—A communication from Alexander Désiré 
Lagoguey. Boulevart Beaumarchais, laris.—13th November, 1865. 

2933. WiLLias CLARK, Chancery-lane, London, * Improvements in the means 
of connecting drums or pulleys with their shafts or drivers.”—A communi- 
cation from Leverett Homer Olmsted, Stamford, Fairfield, Connecticut, U.S, 
~-\4th November, 1865. 

2988. JAMES PITT, Cleckheaton, Yorkshire, ‘‘ Improvements in sewing ma- 
chines.”—20th November, 1865. 


ae <. E, STEVENS, Liverpool, “ Railway carriages.”—Dated ith August, 
In railway carriages improvements which 





3023. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Imp: 

in rece yd Bsr Springs for upholstery and other purposes, and in 

ring the same.”—A communication from Fre- 

derick Cheshrow Payne and John Spencer Giles, New York, U.S.—24th No- 
vember, 1865. 

3026. JAMES DRAPER and WILLIAM LEECH, Wigan, Lancashire, “ Certam 
improvements in water gauges to be in tion with steam 
boilers.” —25th November, 1865. 

3041. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machinery to be used in the manufacture of paper.”—A communica- 
tion from Heinrich Voelter, Rue St. Sebastien, Paris.—27th November, 
1865, 

3998. GEORGE ASH, Great Marlborough-street, London, “ Improvements in 

securing artificial teeth in the mouth.”— 

3316, WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements 
in astronomical instruments.”—A communication frem George Davidson, 
Philadelphia, Pennsylvania, U.S.—22nd December, 1865. 








Pied 


'LE, Oldham, Lancashire, ** Machine: combing cotton, wool, dc.” 
—Dated 23rd August, 1865, mar 
ition of machinerv for which letters 


description 

ie Bousfield, dated 20th September, 1861 (No. 2358), 
2th February, 1864 (No. 365), or to other combing 
of materials are drawn from detaining combs, and 
First, in an improvement upon that part of the said machinery in 
by Hope the material while a tuft is drawn there- 
to the arrangement described in the specifications 
patents, one comb only is used. The present patentee now 

to use two or more combs to each other to allow 





reiurned or closed by the guard or other 
key. At the time the said panel is being 
moved it comes into contact with and gives motion to a lever to operate the 
following self-acting means of signalling in trains, which constitute the 
Second part of the invention. The lever Leap mentioned is suspended on a pin 
carried by a bracket attached to the bottom of the carriage, and when motion 
is given to it, say at one end, = the hereinbefore-mentioned sliding panel, the 
other end is to approach the axle of the wheels and to bring into contact 
therewith a friction pulley or roller carried on a shaft or skid on the end of the 
lever, and guiding by framework attached to the bottom of the carriage. The 
said friction roller or pulley po instant it bears on the axle, rotates at great 
speed. On the said shaft or stud there isa pulley or wheel to carry a belt, 
cord, or chain, or there is a crank or eccentric and a counecting rod to convey or 
transmit the rotary motion to the end of the carriage or elsewhere, as may be 
d most advisable where the said motion is employed to give visual or 





5. THOMAS PRIDEAUX, Sheffield, Yorkshire, * Imp ts in — 
Ist January, 1866, 

19, JAMES PILLING and meee SCAIFE, Colne, Lancashire, “Certain im- 

fo preparing and spinning cotton and 
other fibrous materials. 8rd January, 1866. 

65, JOHN HENRY JOHNSON, Lincoin’s-inn-fields, London, “ A new or im- 
proved detergent to be used in the washing or cleansing of wool.”—A com- 
munication from Charles Dyonise Reinfeld, Paris.—9th January, 1868, 





sound signals, or both, of the following or any other kind, There are two signals 
which he prefers, the one appealing directly to the sense of sight, and the other 
to the senses of sight and hearing, and such signals may be used either 
together or separately. ‘The first consists of flugs or arms, and the second of 
rockets, both being caused to act by motion taken from the panel. 
2099. W. F. HENSON, New Cavendish-street, Portland-place, London, “ Railway 
chairs. ”—Dated 4th August, 1865, 
This i jon consists of improvements in railway chairs, and in an 





191. ADOLPHE FRANCOIS MINEUR, Treguier, France, “A new or imp 

-description of manure.”—20th January, 18' 

351. AMEDEE MAHIEUX, Rue des Martyrs, Paris, **A machine for cutting, 

and paper, » leather, india-rubber, and woven 
fabrics in yoy am A communication from Jean Carton, Paris,—5th 
February, 1866. 

369. URIAH ScoTT, Pratt-street, Camden Town, 
in various parts of railway and other carriages, some of which may be 
applied to other purposes.”—7th February, 186¢ 

386. JOSEPH TOWNSEND, Glasgow, Lanarkshire, N.B., ‘Improvements in 
preparing size or stiffening, and in applying the same to textile materials or 
fabrics.”—8th February, 1866. 

405. GEORGE DANIEL DAVIS, Woodstock-road, East India-road, Middle- 
sex, “Improvements in machinery for working rudders.”"—9th F ry, 
"866. 

449. CHARLES GILPIN, Bedford-square, London, “ Improvements in the pro- 
duction of copper or other metallic plates for the purpose of printing there- 
from.”—A communication from Francis Kossuth and Louis Theodore Kossuth, 
Turin, Italy.—13th February, 1866, 

483. ARTHUR HILL HASSALL, Wimpole-street, London, “ Improvements in 
the preparation of meat for food.” 

486. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘An improved 
mode of, and apparatus for, generating superheated steam.”— A communica- 
tion from Ebenezer Danford, Geneva, Illinois, U.S, 

488. COLIN MATHER, Salford Ironworks, Manchester, “ Improvements in pre- 
paring linen yarn.”—15th February, 1866. 

503. JAMES HEYWOOD WHITEHEAD, Royal George Mills, Saddleworth, York- 
shire, “ Improvements In apparatus for heating the feed-water for steam 
boilers.”—16th February, 1866. 

512. JOSEPH SMITH, Derby, “* Improvements in apparatus for the protection of 
trains on railways by signalling.”—17th February, 1866, 

520. THOMAS KENNEDY, Kilmarnock, Ayrshire, N.B., 
water meters. 

525, JAMES BARRY, Ballyclough, Cork, “ An improved dye.”—20th February, 
1n66. 

59. WILLIAM TONGUE, Wakefield, Yorkshire, “Improvements in machinery 
= preparing fibrous materials fur combing or spinning.”—23rd F ebruary, 
1866. 








“Improvements in 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
10th March, or 





812, 4d.; 848, 8d.; 844, 10d. ; 845, 4d.; 4d. ; 847, 4d. ; 848, 8d. ; 
S49, 4d. ; 850, 10d. ; 851, 10d. ; 852, 4d. ; 853, a 854, 4d: ; 855, 6d. ; 856, 
Ys. Sd.; 857, 4d.; 808, ‘4d.; 850, 8d. ; 860, Is. 4d. ; 861, 10d. ; 862, 4d. ; 
863, 10d. ; 864, 4d. ; 865, 4a. ; 80, 6d.; 867, =. ; 863, 1%.; 869, 8d. 3 870, 
84.5 871, 4d. 5 872, ‘ad. 3 873, “4d. ; 874, 4d.; 875, xd 6. 8d. ; 877, 4d. ; 
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of the amount of price and postage. Sums exceeding 5s, must be i by 


improved form of railway chair constructed in one or more pieces, having one 
side the usual form now in use or nearly so, the bed of the chair will be 
partially flat and partially raised upon the surface. Upon the flat portion of 
the chair the rail will be bedded upon the raised portion, a piece of metal or 
wood being so formed us to firmly fit upon the raised portion of the bed and 
abut itself to the side of the rail, and take the place of the ordinary wooden 
keys now used. ‘The whole is secured to the slecpers by bolts, spikes, or screws, 

The raised portion of the bed may be of any desired form. 

2120. S. PARRY, Leadenhall-street, London, ** Composition for coating iron or 
wooden ships’ bottoms.” — Dated 16th August, 1865. 

The inventor proposes, First, to paint over the bottom with zine white 
mixed with oxide of iron and red lead. Secondly, another coat of zine white 
mixed with oxide of iron. After which he proposes to mix and boil together 
the following ingredients, which are to be put on boiling hot—20 gallons palm 
oil, 14 1b. arsenic, 28 1b. red lead, two gallons boiled oil, 31b, black lead.—Not 
proceeded with, 
1154. W. SHAKESPEAR, St. Pancras, London, “ Mechanism for stopping or 

retarding railway trains.” —Dated 2\st August, 1865. 

This invention consists in certain mechanical arr which c 
a self-acting brake, the power being applied to the wheels of railway carriages 
or wagons by the action of the wheels themselves or in turning round on their 
axles, On a transverse beam forming a portion of the framing of the carriage 
or wagun the inventor has a pulley carrying an endless chain, which passes 
round the axle of one of the pairs of wheels. On one end of the axle of the 
above-named pulley is fitted h pinion working into a movable rack which 
actuates a double lever, and so presses the brake blocks in divers directions, 
The rack is released from the above-named pinion by an eccentric motion 
under the control of the guard or other attendant, and is brought back into its 
proper position by means of a spring of steel, india-rubber, or other elastic 
material. Any number of carriages may be connected together by means of a 
longitudinal bar with square socket joints, the longitudinal bar in cach carriage 
being connected with ~y eccentric, and the other portion of the mechanism, 
as above i from one brake only.—Not proceeded with. 
2159. F.C. B. eee Carlisle, “ Safety couplings for railway carriages.” — 

Dated 22nd August, 1865. 

Instead of the ordinary fixed hook attached to the end of the railway 
carriage, this invention consists in the employment of a tumbling hook, 
mounted in the outer end of a bar, the other end of which bar is pivoted to the 
draw-bar of the carriage. The tumbling hook is retained in a holding position 
by a fixed detent which les over the tail of the hook. The ordinary coupling 
chains being placed over this hook are securely held so long as they 
pull in a nearly straight line, but in the event of their pulling sideways, as they 
would do if one of the carriages went off the rails, the tail uf the huok is drawn 
from under the detent, when the hook turns over, releases the coupling chains, 
and disconnects the carriages.— Not proceeded with. 

2162. D. O. JONBS, Pontesford, Shropshire, “ Apparatus to facilitate the 
cleansing and examination of the bottoms of ships and other submerged struc- 
tures.” —Dated 22nd August, 1865, 

This apparatus consists of a waterproof frame with elastic joints and with a 
flexible face, closed at bottom and open at top. The patentee uses, in conjunc- 
tion with the waterproof frame, levers or beams, shaped in accord with the 
contour of the particular structure and part to which the frame is to be applied, 
which levers, on being pressed against the back of the frame, cause it to assume 
a form corresponding to that of the structure. He introduces an india-rubber 
tube in the face of the frame, and forces more or less air intoit. ‘To use the 
apparatus the patentee brings it in contact with the structure to be cleansed or 
examined, and pumps out the water from the inside thereof, when a tight 











Post-oftice Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty's Patent Office, ‘Southampton-buildings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 
The follinving descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 





Class 1.—_PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 

2080. W. T. COLE, Wenttcorth-road, Bow-road, H. 8. SoiTH, Hill-street, Peck- 
ham, and A. SOARES, Seething-lane, London, “ Obt ng and 
motive power.” —Dated \ith August, 1865. 

The patentee claims the application of the principle of unequal resistance to 
internal pressure, so 48 te create external motion or power applicable to various 
uvefal purposes, such as the propulsion of ships or vessels, to aerial navigation, 
to stationary engines and locomotives, or to carriages on common roads, 
to the driving of fixed machinery or agricultural implements, either as a power 
by itself, or in conjunction with an ordinary steam engine or other known 
motive power. 

2189. W. E, NEWTON, Chancery-lane, London, * Steam boilers or generators.” — 
A communication,—Dated 25th A ugust, 1665. 

This invention has for its object the rapid production or generation of steam 
with a minimum consumption of fuel. This result is effected by inserting 
between that portion or portions of the boiler subjected to the direct action of 
the fire from the furnace an: the main body of the water contained therein an 
inner dividing metallic plate or partition parallel, or nearly so, to the same, and 
With a small space or chamber between them. ‘This plate extends around the 

siler to the top edge of the fire-pot, or nearly so, and allows the water in the 
hoiler to freely communicate with and circulate through the space between it 
and the fire-plate, whereby but a comparatively small quantity of water (that 
is, that contained between the inner casing and the boiler plate) is subjected to 
the action of the heat from the furnace fire, thus causing steam to be rapidly 
eenerated therefrom, which, as it passes out of the chamber, escapes to the 
upper portion of the boiler in a complete, or nearly so, disengaged state.—Vot 
proceeded with, 





be ed hake 





Class 2.—-TRANSPORT. 
Lncluding Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, ke. 

2082. R. D. MORGAN. Hay, Breconshire, ** Couplings or fastenings of railway 
carriages or trucks.” — Dated \ith August, 1865, 

In carrying out this invention, First, instead of the draw-bar hooks to which 
the coupling chains are now attached, each end of the draw-bars passing under 
the carriages are to be formed into loops, or loops are to be substituted tor 
them, so as to constitute additional buffers if required. These loops are not to 
project so far as the outside buffers, and the loops of two carriages meet opposite 
each other within a certain dist j is to be welded 
on to the draw bars, or draw-bars are to be substituted with such projections, 
containing bores or holes through each to allow a pin or pins to pass through 
for supporting a lever catch or clamp. Thirdly, the lever catches or clamps 
are to be fastened to rods passing through the holes in the projections. The 











ided in which men may safely descend and work. 
2173. J. MOODY, Goole, Yorkshire, ** Floating lights, beacons, floating batteries, 
and other vessels,” ”— Dated 24th August, 1865. 

The object of this invention is so to construct a floating vessel that it may 
remain comparatively steady on a rough sea when a vessel of ordinary con- 
struction would roll violently. For this purpose the patentee makes the vessel 
of a star-like form, with four or other number of arms. It is made with a flat 
bottom, and over it is a deck arched in all directions. When the vessel is to be 
employed to carry a light or a beacon, he makes a tower-like erection at the 
centre of the structure, in which may be any doors or windows necessary for 
the convenience of the crew ; in all other places the arched deck has no opening 
made through it, or should such openings be required they are arranged so that 
they may be securely closed. A floating structure of this description, suitably 
moored, will be useful to support and secure telegraph cables from distance, > 
that should any fault occur, it will be one length only that it will be necessary 
to repair or replace. He also constructs floating batteries in a similar mamer. 
In this case the arched deck is formed of armour plates, and the central tower 
before mentioned is replaced by a battery for guns. The structure may also be 
propelled by steam power. The arched form of the deck in the floating light, 
or beacon, or telegraph station will deflect the waves which break on it, 
and will not oppose any great resistance to them. In the case of the floating 
battery the enemy’s shot will be similarly detiected from the arched deck. 


; Class 3._F ABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 
2113. J. smirH, Barenden, and W. SCHOFIELD, Heywood, Lancashire, ‘* Ma- 
chinery used in washing, bleaching, and dyeing yarns and textile fubrics in 
the hank,” — Dated \6th August, 165. 

This invention cannot be described without reference to the drawings. 

2126. R. A. BROOMAN, pe oon London, ** Improvements in washing fabrics 
and threads, in machinery employed therein." —A_ communication,.— 
Dated lith August, 1865. 

This invention consists in supporting the fabrics or threads upon a bed, 
maintained at or about the surtace of the water, and capable of yielding and 
again rising to its level on being acted upon as hereafter explained. ‘The 
inventor arranges a set or sets of beaters in the form of rods, and by cams or 
eccentrics causes them to fall in contact with and rise from the bed. The 
fabric or thread is made by any suitable means to move across the yiclding 
bed, and in its passage receives blows from the beaters; the bed, with the 
fabric or thread, is made by the action of the beater to dip into and rise from 
the water, whereby thorough washing is effected. This invention, among 
other uses, is particularly adapted to the washing of printed threads and stuffs. 
Al. hough the inventor prefers that the bed should be capable of yielding, yet a 
fixed bed may be used.—Not proceeded with. 

2131. R. CLARKE, Altrincham, Cheshire, “ Imitation embroidery to be employed 
the ornamentation of crinolines.”— Dated 18th August, 1865. 

This invention consists in applying ornamental patterns or designs to the 
skirts, after they are made or sewn together, by means of blocks or printing 
cylinders arranged in proper position for the purpose.— Not proceeded with. 
2147. R. A. BROOMAN, Fleet-street, London, “* Method of twisting threads.”—A 

communication, — Dated \9th August, 1865. 

This invention cannot be described without reference to the drawings. 

2157. J. A. TURNER, West Gorton, near Manchester, “ Covering for rollers cr 

cylinders,” — Dated 22nd August, 1865. 

For coveting drawing rollers or cylinders used in preparing and spinn’ng 








2171. EF. H. C. MONCKTON, Dublin, “ Manufacture of the straw of rye and other 
straws and grasses into fibre.” — Dated 23rd August, 1865. 

This invention relates, First, to the treatment of plants containing silica in 
order to obtain fibres and other products therefrom. The inventor takes the 
thrashed stalks or straw of wheat, barley, oats. and rye, which last he prefers, 
and also grasses, from which he first, when necessary, cuts off the heads or 
ears; he then subjects the straw to pressure between rollers, and then places 
the straw in a solution of caustic alkali, either applying heat with pressure, or 
steam under pressure, or otherwise; or else he employs the alkaline solution 
cold, He renews the alkaline liquors as they become entirely or partially 

d, and he Jerates the removal of the silica by subjecting the straw 
itation and n, hy employing press-boards raised and lowered 
naan and successively by cranks aes revolving, or by any other suitable 
means. The straw during these p d to rolling 
in order to separate the fibres and to pared the silica or the siliceous portions, 
The fibre so prepared may theu be subjected to the usual and common pro- 
cesses applicable to hemp, flax, tow, and other fibres, and is fit for tine or 
coarse purposes, according to the care with which it has been prepared; and it 
is also suitable for mixing with and forming combined fabrics with other fibres 
and wools. The inventor utilises the refuse, such as the heads, by removing 
the silica or siliceous portions, as above described, as applied to straw, and then 
pulping the fibre or residue and employing the same for any purpose for which 
such pulp is applicable, such as papier mache, by combining the pulp with 
cleansed and pulped leaves, pulped lump refuse, pulped wood fibres, and 
similar materials. He mixes these pulps with lac and gums by the hot 
process, or with solutions of the same, and at once makes useful articles by 
moulding and preparing them into suitable shapes and moulds; and the 
ultimate refuse, such as the saturated or partially saturated liquors containing 
alkaline silicates, he uses for artificial manures the soluble silicates, restoring 
to aw ground such matter as the plants have extracted from it.—-Vot proceeded 
with, 














Class 4.—AGRICUL'TURE—None, 





Class 5.—BUILDING. 

Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 

and House Fittings, Warming, Ventilating, dc. 

2138. G. HOWARD, Berners-street, Oxford-street, London, * Process for ornament 
tng walls and other surfaces of buildings.”—A communication.—Dated \sth 
August, 1865. 

This invention consists in covering such walls and other surfaces with thin 
sheets of ornamental wood, or thin veneers, instead of the paper coverings or 
painted surfaces usually employed. 

2149. W. E. NEWTON, Chancery-lane, London, Machinery for making bricks.” 
—A communication,— Dated \9th August, 1865. 

This invention relates to that class of brick-making ‘machines in which the 
clay is tempered by a series of knives secured in a revulving shaft, and the 
clay is afterwards discharged on a grate which forms the bottom of the box in 
which the plunger moves. By the action of the plunger the clay is forced 
through the grate into the moulds, which are fed to the machine through a 
lateral opening, and are brought under the grate by the action of a pusher 
working on a roller platform. ‘The invention consists in a peculiar mechanism 
for operating the plunger and the grate, which cuts off or opens a communica- 
tion between the box for tempering the clay and the press box, whereby very 
little friction is occasioned, and provision is afforded for conveniently regulating 
the movement of the plunger, according to the thickness of the bricks to be 
made, The press box is provided with a slide through which stones and other 
extraneous matters can be discharged from the press box at any moment, and 
the pusher, which serves to bring the moulds under the grate, is operated either 
by power or by a hand lever through the agency of a rock shaft furnished with 
toothed sectors gearing with racks on the pusher. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Iim- 
plements of War or for Defence, Gun Carriages, de. 
2151. W. Soper, Reading, “ Improvements in breech-loading fire-arms.”— Dated 
19th August, 1865. 

This invention cannot be described without reference to the drawings. 

2210. P. POLAIN, Liege, Belgium, ** Breech-loading revolvers.”—Dated 28th 
August, 1865. 

The tire-arm which forms the subject of the present invention consists of a 
cylinder provided with a number of chambers, in which is enclosed a corre- 
sponding number of short chambers or barrels to receive separate charges or 
cartridges. Each of these barrels or charge chambers is composed of a short 
tube or barrel, and they are all screwed at their outward ends into openings or 
holes in a circular plate or disc which is common to them all. This circular 
plate or disc, with the short tubes or barrels thereon, is capable of being slidden 
forward or backward on a central pin or axis which passes through the disc, 
and also through the centre of the enveloping cylinder. Openings are made in 
the sides of this cylinder for the purpose of introducing the cartridges or 
charges into the charge chambers, to do which the latter must be moved 
forward so that the charges may be inserted at their rear ends. When all the 
barrels are charged they are drawn back, and the edges of their open ends 
enter circular grooves made in the end plate of the enveloping cylinder, and 
thus the breeches are rendered close. 





Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, &c. 

215%. D. G. and §. STRAIGHT, Charles-street, Hatton-garden, London, ** Manu- 

Sacture of keys for pianofortes, &c.”—Dated 22nd August, 1865. 

This invention relates, First, to those keys termed “sharps,” which at their 
frout ends are usually made of ebony or other dark wood, and which are some- 
times blackened before being polished. The appearance of these keys is liable 
to be affected by the polish and stain employed coming off with continued use, 
as weil also by the cracking of the wood of which they are made, and the 
weight of such sharps requires a proportionate counterbalance to their opposite 
ends. The object of these improvements is to remedy these evils, and at the 
saine time to obtain lightness to such keys by making them, or a portion of 
them, of india-rubber, or a Pp d thereof, prepared to obtain the hardness 
and colour or appearance desired, us is well understood, and which is commonly 
called ebonite or vulcanite. This material the inventors mould or stamp to the 
shape required, and by preference, for the sake of lightness and economy, 
hollow or with chambers on their undersides. Sharps so formed not only 
possess greater strength and durability of colour than those of the ordinary 
construction, but present a much superior appearance. And, Secondly, the 
improvements consist in forming the fronts of the keys, commonly called front 
slips, of like material (india-rubber or compound thereof), which may be 
readily moulded or formed in'o any desired ornamental or other figure for such 
parts, by which economy with increased ornamental effect may be obtained.— 
Not proceeded with, 





Class 8.—CHEMICAL. 


Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

2070. L. SCHAD, Warrington, Lancashire, “ Production of violet colours from 

magenta for dyeing and printing.” —Dated 9th August, 1865. 

For the purposes of this invention the patentee takes either rocaniline or its 
salts and mixes it with chloride, iodine, or bromide of ethylene and spirit. The 
proportions may be varied, but he produces a good result by taking eight parts 
of chloride of ethylene, four parts of rosaniline and one part of spirit. He 
heats these substances together in a suitable close vessel capable of sustaining 
pressure from heating the mixture to a temperature of 300 deg. Fah. or there- 
about, which heat is to be maintained from two to three hours, or until the 
whole of the rosaniline is converted into the desired purple colour. The time 
required for this operation depends in great measure upon the capacity of the 
vessel, and will readily be acquired by experience. He then allows it to cool, 
connects the vessel with a condenser and distils off the excess of chloride of 
ethylene and spirit, which may be used again. ‘The yellowish-green residue 
left in the vessel is the chloride of the new colouring matter, and when 
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dissolved it is ready for ordinary use in dyeing and printing. The | strengthening material, a second drawing-off drum, driven by Sp Gioutey megs eguante Teh Sn emt ef Be peut 
ee eS Ua Gentes of clei ose ponder toe ate. frictional gearing. so as to go slightly faster than the first drum, if | the door a is formed, in which revolves a short axis, upon one end 
2071. M. BLANCHARD, “ Manufacture of terra cotta | ot checked. Between the two drums he allows the cable to fall in a bight whereof, and at the outside of the said door, a handle is securely fixed; and on 
or vitreous stone.” —-Dated 10th August, 1865. passing under a loose pulley loaded with the weight calculated to produce the | the other end of the said axis a toothed crown wheel is fixed, which takes into 
This invention consists in the application and conversion of the refuse ee See el on Se ee ee nes Gay te eee the teeth of four pinions respectively, fixed on four revolving spindies placed at 
of smelting and other furnaces, in combination with the of granite and regulates the speed of the second drum by a strap on a double | right angles to each other, and extending from the centre and inside of the 
slate or similar quarries and refuse, working in the several materials, also the cone or analogous contrivance.—Not with. door of the safe to the outer edges of the said door, through which the ends of 
* = a te chet “ag jana ne body ae’ ae pete no / When as on : tdeprah wires. tho doar tahoe Gems cone Ad pp es peat pe me 
sae many aus Sa te eek oa oe Kies sees tee 1865, oN Te v om or cavity of the door. The important feature of this invention therefore con- 
ki as cotta or stone, . . bd 
tural embell ts, and for other purposes for which terra cotta stoneware | The object of the First part of this invention is to permit of great battery pon cdgpenry RS Se es eee eee 
and plastic clays have been heretofore em: q power being employed without causing the copper wires to be united by fusion. pepe in forming corresponding screwed n ne . 
2084, R. W. ARMSTRONG, Delleck, Fermanagh, “Machinery for moulding aan don el ed ag Be Eg a pgs Tye Sie aur nae con agate = ty taretnn soued the honaia 
ilos di Mi ¥ ials.”— gutta- or a i ; oor aaah 1 spindl 
ee ee ee ee Dated \\th August, yey 4 Wa - situated at the or te vas te , the spindles 
This invention consists in constructing moulds in the manner hereafter | Other like glazed ware, glass, or vitreous composition ; such pipes are oF Py 8 yy — = 4 
stated. whereby articles are made with greater certainty than at present, and | intervals of, say, 2in., more or less, and the inventor prefers each to be | Pate and of the spindles into —o- A ty fy 
at the same time the article produced receives a more regular and uniform | *bout lin. long; and then he adds a coating of gutta-percha or other like | 5? en one ae at edges doors thereto 
consists of a cylinder fixed on a bed, under which the | insulating material. As many wires, coated and as aforesaid, as may | ®t 0ne, four, or more points.—. grees em. 
inventor places an inner die or ould, which gives form to a part or the whole be required, are used to form a cable. The invention further consists in | 1996. J. MCEWAN and W. NEILSON, Glasgow, Raising, lifting, or drawing 
of the inside of the article ired to be produced; this mould is free to rise embedding any number of wires, protected as aforesaid, or otherwise, in gutta- and forcing of water and other liquids.” — Dated tnd August, 1865. 
and fall inside the cylinder, and is furnished with a spring which tends con- or , to form a core, and in encasing this core in a metal The patentee claims, First, the general construction and arrangement of 
stantly to raise the mouid to its required t. The play of the | tubing, formed as hereafter described. He makes metal tubing in two halves, | apparatus er mechanism for the purpose of raising, lifting, or drawing and 
spring, and, consequently, the position of the mould are reguiated by a rod, | Jongitudinally, and makes the ends stepwise, reversed on each end. At one | furcing of water and other liquids. Secondly, the application and use of high- 
and set pin. When the mould is de to its lowest point it is stopped by, | D4 he makes two apertures, to receive two nuts or studs rising from the next pressure steam in the form of thin conical streams or angular circular jets 
and rests upon, a bed, Outside the first-named cylinder he fits another mould, | Jength, and he forms a groove for the reception of wire whereby to tie one | caused to pass through narrow or fine slits of the same shape formed round 
or tool, free to rise and fall and give shape to a part or the whole of the | length of pipe to the next, and so on. He thus forms a strong and flexible | and through the body of conducting pipes, so as by the direct action and force 
exterior of the article to be produced. This outside monld, as well as the | Joint. For convenience of coiling, he prefers the length of the pipes not to | of the steam to draw, raise, and force water or other liquid in a constant stream 
mould inside the cylinder, is in one or as many more pieces as may he | Xceed six inches, This cable may be used without further outer covering, or the | through the full bore of the said pipes. 
necessary to meet the required shape of article to be produced, and to allow the | tubing may be covered by hemp or other rope.—Not proceeded with, 1998. J. CREAN, East-road, City-rocd, and C. J. BARR, Chapel-street, Shore- 
escape and admission of air, as also the casy delivery of the article when —— us and means for giving alarm in cases of fire.” — 
made. Sometimes, instead of a spring fur pressing up the inner mould, he Class 10.—MISCELLANEOUS. Dated 2nd August, 1865. 
employs a rack and pinion which ‘will yield on pressure being applied. To 2 This invention consists of a peculiar application and combination of chemica 
ensure the proper working of the upper tool he emplo; that its| Including all Specifications not found under the preceding heads | agents or actions, a ts, fur the purpose of bringing 
into contact any two elementary bodies or chemical compounds (one being a 


ys guides, so 

lower edge descends between the guides and the outside of the lower cylinder. 

The materials to produce the required article being introduced (whether in the 

state of clay, dust, or powder, whether in a dry state or nearly so, or in a plastic 

state, as the case may be) into the space between the inner mould and the outer 
mould, pressure is applied either by a screw, hydraulic or other press, 
plunger of which may form another portion of the tools or moulds for producing 
the required articles. As soon as the pressure reaches the outer mould it 
descends, and with it simultaneously the inner mould, the pressure overcoming 
the maintaining agent until it comes down to its bed, when the pressure con- 
tinues until the whole of the materials confined between the moulds and 
plunger is thoroughly ted. The article produced will be found to be 
evenly and uniformly compressed, and in a condition fit for standing firing in 
ovens equally and proportionably.— Not proceeded with. 

2123. O. LAURENCE, Euston-road, London, “ A new medicine for the cure of thé 
diseases of the stomach (dyspepsy, cardialgy, indigestion) and the hemor- 
rhoids,” —Dated \7th August, 1865. 

This new medicine, composed of the entirely innocent substances, two 
ounces socatrine albes, half an ounce of zedoary, half an ounce gentian, half an 
ounce of rhubarb, half an ounce agaric, and half an ounce of saffron, mixed 
together with one gallon of pure corn brandy, is prepared by distilling at a 
moderate heat during eight days, and when strained through linen, and cool, 
will be fit for use. The prescription is two tablespoonfuls in the morning 
before breakfast, and in the evening before going to bed. It is a really effica- 
cious remedy for the cure of, First, the diseases of the stomach (dyspepsia, 
cardialgy, indigestion); Secondly, the hemorrhoids, especially such as have 
defied the hitherto known medical means, and were considered incurable.— Not 
proceeded with, 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2134. J. L. CLARK, Sydenham-hill, Kent, “ Apparatus for raising and recovering 
submerged telegraph cables.”— Dated 18th August, 1865. 

The First of these improvements refers to an apparatus for regulating and 
easing the strain on submarine cables while they are being raised to the 
surface. Between the bows of the vessel and the hauling-in machinery (which 
is supposed to be near the bows) the patentee places an apparatus consisting 
of an air or vacuum cylinder and piston placed (by preference) vertically ; on the 
top of the piston is fixed a pulley, or set of pulleys, revolving loosely on a 
common axis, and immediately above is a similar set of fixed pulleys; the 
cable-lifting rope after entering at the bow of the vi over the upper 
pulley, then round the lower pulley, which is attached to the top of the piston, 
then over another of the upper pulleys, and thence to the hauling-in ma- 
chinery ; a certain regulated degree of vacuum or pressure is maintained in the 
cylinder which draws or forces the piston down, but allows it to yield if the 
strain on the cable or lifting gear exceeds the regulated amount, and by its 
elasticity allows the cable or gear to give and take according as the rise and fall 
of the vessel renders it necessary. As the piston is lifted in the cylinder the 
vacuum or p , and the q' strain on the cable, greater, 
and the amount of this increase may be regulated by connecting the cylinder 
with other vacuum or pressure chambers of suitable dimensions, so as either to 
make the strain nearly uniform through the whole length of its stroke, or to 
make it increase rapidly with the movement of the piston. Vacuum is 
empleyed by preference, and the cylinder and piston are connected with an air 
pump in constant action, so as to maintain a continual vacuum, and the degree 
of vacuum is kept constant by a self-acting pressure regulator which opens a 
connection with the air pumps whenever the vacuum falls below its desired 
minimum. This minimum is regulated at will by the simple movement of a 
handle and index ; the piston and pulleys are controlled by suitable guides, and 
should be made of steel, aluminium, or other light material. The Second im- 
provement consists in a grapnel for raising submerged cables, and is designed 
to obviate the strain which arises when the bight of a cable is hooked on the 
grapnel and raised to the surface in deep water. For this purpose the patentee 
so makes the grapnel that it grips the cable securely, and immediately after 
severs it in two, so that one end falls back to the bottom, and the other end is 
retained and raised to the surface. The grapnel in its general form resembles 
inore or less an anchor, that is to say, at the end of a shank connected with 
the raising tackle are grapnel arms; it may be on one or on both sides of it. 
At the lower or inner end of the grapnel arm is the clamping or holding 
apparatus, which consists of two cheeks with suitable vice-like teeth upon 
them. These cheeks are connected together by screws; these screws act 
simultaneously in closing the jaws. On the axis of the screws are rollers, 
round which a chain or rope is wound which is connected to the main grapnel 
rope. As soon as the cable is caught by the grapnel arms it is led by them 
into the holding jaws. When fairly in this position the cable will press on a 
suitable instrument placed between the jaws with sufficient force to move it and 
cause it to withdraw a bolt and allow the chain or rope to be drawn off the 
rollers by the strain on the tackle, which being thus rotated will turn the 
screws and force the jaws together so as tightly to nip the cable. In order to 
divide the cable outside the grapnel so as to avoid the strain arising from 
raising a bight of the cable, crippling blades are applied, which either entirely 
divide the cable, or else so weaken it as to ensure its breaking at this point as 
soon as a heavy strain comes upon it. 

2144, J. 8. WATSON, A. HORWOOD, and C. BRUMFIT, Pall Mall West, London, 
“** Constructing constant galvanic batteries for giving a signal or alarm in case 
of fire,and any other telegraphic purposes.” — Dated 19th August, 1865. 

This invention is carried out as follows :—For the purpose of making a gal- 
vanic battery more constant than others, the inventors place on the top of any 
description of battery cell a flat or bulb-shaped bottle, with or without a neck, 
made of any kind of material, but which they prefer to be made of glass ; before 
placing the “ supply bottle” on the top of the cell they fill it with any kind of 
liquor that may be considered most desirable for generating electricity, and then 
turn it upside down with the neck or mouth end touching the level of theliquor 
in the battery cell, at the same time allowing the bottle to rest on the top of 
the cell ; and it will be seen that, as the liquor for generating electricity in the 
battery cell b either di posed by an electric action, or evaporated or 
wasted from any other cause, it will receive a fresh and sufficient quantity of 
liquor from the supply bottle, so as to always keep the liquor in the battery cell 
filled up to one desired height. This is accomplished by the liquor in the battery 
cell being either d posed, or evap d, or wasted, below the level of the 
neck or mouth of the supply bottle, which then allows air to pass through the 
liquor in bubbles up the inside of the neck or mouth of the supply bottles into 
the interior in sufficient quantity to allow some of the liquor contained in the 
supply bottle to flow into the battery cell and replace that liquor which had 
previously been either decomposed, or evaporated, or wasted. ‘The arrange- 
ment which the inventors preier for generating electricity in a galvanic battery 
consists of an amalgam of zinc and mercury (in addition to acids) ; they purify 
the zine in the ordinary way, and then place it in the melting pot with some 
mercury, and amalgamate them hy fusion, and then cast the amalgam in the 
shape of a flat plate with the bottom edge or edges turned upwards, so as to 
form one or two chambers for the purpose of holding a quantity of mercury. 
For the purpose of detecting the presence of fire in any building or ship they 
place the air thermometer in each apartment constructed with three chambers, 
viz.: Ist, the expanding chamber; 2nd, the reservoir for holding the mercury ; 
and 3rd, the receiving chamber for the mercury, two of the chambers being 
arranged in a veriical position, and the glass tube gradually on the incl with 
the 1eceiving chamber at the top; they then place two insulated wires into the 
top or receiving chamber in the circuit with an electric alarm bell or battery.— 
Not proceeded with. 

2155. F. JENKIN, Duke-street, Adelphi, Strand, London, “ Machinery to be used 
in the manufacture of telegraph cables.” —Dated 2\st August, 1365. © 

According to this invention the inventor subjects the cables as manufactured, 
and before or while being finally coiled away on board ship, to a maximum or 
proof strain. By this means weak places may be di d in the h 
ing coverings of the cables, latent flaws in the insulating material may be 
developed by the stretching of the core, and, in fine, any likely to occur in 
paying out the cable may be fi lied died. He places in front of 
the drawing-off drum of the machine, by which the cable is covered with the 




















regulating the illuminating effect of either bat's-wing, fish-tail, or 
similar gas burners, by regulating exactly the quantity of atmospheric air to be 
admitted to the gas flame. For this pu is on ti 


outside with a movable jacket, socket, casing, or cap, having one or more 
openings through which either the gas flame or the entire top or part of the 
tup of the burner may be caused to 5 being made for allow- 
ing the setting of the said jacket, socket, tube, casing, or cap at any required 
height, and thus allow more or less air to be admitted to the flame, and 
regulate the intensity of this latter, and according to the nature of the gas and 
amount of p By prefe a@ male screw thread is cut in the outside 
of the burner, which screw enters into a female screw thread 
provided in the inside of the jacket, socket, tube, casing, or cap ; or this latter 
may be arranged in such manner as to allow of its gliding gently over the 
smooth outer surface of the burner; or, in fact, any other suitable mechanical 
arrangement may be resorted to that allows of regulating at will the position 
of the opening or openings of the jacket, socket, tube, casing, or cap, in respect 
to that of the slit or slits, hole or holes, or other openings of the burner through 
which the gas takes its exit.— Not proceeded with. 
1972. B. ROBINSON, Stainland, near Halifax, and J, VARLEY, Mold-green, 
near Hi &e the combustion of fuel in 
whereby 





smoke is prevent 
This invention consists in the application of a 
ordinary plain door of such furnaces, both being 
manner that after the charge of the 
plain door left open for any suitable lengt 
application of a series of steam jets or perf pipes 

the ash pit at the feeding end of the furnace with a supply pipe having a tap 
thereto which is capable of being regulated so as todischarge more or less steam 
under the furnace, ding qui And also in the employment of 


bed, and a large opening in the front part of the said bridge under the grate bars 
towards the ash pit, which is provided with a hinge door or flap capable ot 
being opened or closed by a rod attached thereto and extending to the front of 
the furnace, where it can be operated by the attendant te admit air in more or 
less quantities, as may be required, into the hollow bridge, from whence it will 
pass through the perforations to the flame bed, 

1976. E. SABEL, Moorgate-street, London, “ Manufacture 

."—A communication.— Dated 3\st July, 1865. 

This invention consists in new forms or sections of ridged or flanged bars or 
and once rolled iron (*‘fer corroyé,” hereinafter termed 
No. 1 iron) for manufacturing rails and girders, which Ganged bars permit the 
rolling of the faggots flatwise, instead of on edge, thus giving a much botter 
rolling with heads of a single piece for the rails, while saving a great part of 
the No. | iron required in faggots rolled on edge. 

1978. A. APPLEGATH, Dartford, “ Machinery for printing in colours.”— Dated 
Bist July, 1865. 

This invention has for its object improvements in colour printing by the use 
of engraved copper plates, and also a system of copper-plate machines con- 
nected with each other, and which may likewise be combined with other ma- 
chines for printing in relief when such work is more conductive to the effect 
intended by the artist. For this purpose the patentee prefers the copper plates 
to be curved and d upon cylinders in machines furnished with colour 
rollers and ductors in the manner of calico printing, and he also prefers the 
work in relief to be upon circular blocks which are affixed to cylindrical ma- 
chines having inking rollers and other requisites for letter-press printing. 
These machines, one for each colour, may be arranged in one or more straight 
lines, each hine being d to the next by bearing bars or rails planed 
up to two frue edges or with V’s, and they may be moved in unison by a longi- 
tudinal shaft, having bevel wheels upon it, which act into the bevel wheels of 
the machines, or by any other suitable means of producing uniform motion. 
1981. A. V. NEWTON, Chancery-lane, London, “ Ejectora for discharging bilge 

water.” —A communication.— Dated 3\st July, 1865. 

The object of this invention is to make a simple and effective provision for 
the removal of obstructions from the induction pipe of ejectors while the ejector 
remains in its operative position. To this end the steam nozzle is made rever- 
sible in order that it may be turned from the eduction pipe towards the induc- 
tion pipe at pleasure.—Not proceeded with. 

1982. W. CLARK, Chancery-lane, London,‘ Apparatus to be used in swimming.” 
—A communication.— Dated 31st July, 1865. 

This invention consists, First, of a sandal or sole piece; and, Secondly, of 
what may be termed a fin. These two parte may be used together, and are 
attached to the foot and lower part of the leg. ‘The sandal is formed of wood 
or other light material, adapted and fitted to the foot, the sole presenting a 
larger surface for acting on the water than that offered by the foot. The fin is 
attached to the ankle or calf of the leg, and is formed of a ribbed expanding 
surface, in such manner that on the leg making the return movement the fin 
closes, so as to offer as little resistance as possible, while during the progressive 
or propelling motion of the leg the fin is expanded in order to act on the water 
and impel the swimmer forward.—Not proceeded with, 

1983. T. W. TOBIN, Wood-green, and COLONEL STODARE, Egyptian Hall, 
Piccadilly, ** Apparatus for illusory exhibitions.”— Dated ist August, 165, 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

1988. W. SINGLETON, Sheffield, “ Apparatus for cutting scales for knives and 
forming metal webs for knives.” — Dated \st August, 1865. 

The appararus for cutting scales consists of a table, across which, for about 
two-thirds of its breadth, there is a slot or saw-gate, and a portion of the table 
from the saw-gate to the end farthest from it is removed, to allow of the inser- 
tion of a frame carrying the scale to be cut ; the table carries clamping screws, 
to hold the scale firmly in its place. The table is held upon axes, and is 
maintained in a horizontal position by a spring or springs. Under the table, 
and in a line with the saw-gate, is a circular saw. After the scale is ia 
position the pressure of the spring is overcome, and the table is inclined down- 
wards, to cause the saw to enter the saw-gate and cut off that portion of the 
scale extending beyond it. 

1993. A. Forp, Arthur-street West, London, “ Forming india-rubber, gutta- 
percha, or such like balls."—Dated 2nd August, 1865. 

The novelty of this invention consists in the application of what are known 
as pill machines, adapted, as described, to the production of india-rubber or 
other like balls.—Not proceeded with. 

1994. H. LEVY, Glasgow, “ Means for testing alloys of gold.” —Dated 2nd August, 
1865. 


This invention has for its object to provide improved means of testing alloys 
of gold, such means comprising a conveniently portable case, formed with 
three compartments, oue for a piece of , such as is commonly used 
for testing gold; the second for a bottle of nitric acid, which is used in the 
testing operation; and the third for a testing i which 4 the 
most important feature of the invention, while in the lid or cover of the case 
there is fixed a table of alloys and prices of gold. Articles of gold are usually 
made up of fourteen different qualities, differing by one carat each. In making 
the improved testing instrument samples of gold alloys are carefully prepared 
of each of these qualities, and a small portion of each is fixed on the end of a 
small bar of brass or other convenient metal. The fourteen testing bars thus 
formed are strung or centred on a pin fixed on a suitable holder in such a wey 
that they can be opened fanwise. This combination forms the testing instru- 
ment, in using which, the article to be tested, having been rubbed on the 
touchstone, two or three of the bars having qualities near that supposed to 
belong to the article to be tested are also rubbed on, and the nitric acid is 
applied, when the colour developed will at once show by comparisou the precise 
quality of the article. —Not with, 

1995. T. ANDRBW and J. W. TAYLOR, Commercial-street, Spitalfields, London, 
“ Mech l arrang ts or fastenings applicable to the doors and cases of 

safes and strong rooms.” —Dated \st August, 1865, 

This invention consists in adapting to the doors of safes and strong rooms 





of iron rails and 

















on being brought together, and thereby giving an alarm, either by a succession 
of explosions, or by releasing a spring or weight acting upon the striker of a 
bell, or by releasing an expansive gas or gases or compressed air contained in a 
suitable vessel to which a whistle is attached. 
2001. H. FRANKENBURG, Snow-hill, “ Construction of travelling and other bags.” 
-—Dated Ind August, 1865. ” 
This invention consists in applying to bags such as those known as travelling, 
dressing, and courier bags, a flap or pocket-book, or flaps or pocket-books, to 
The flaps are united, by preference, to the lower 
against the sides thereof are covered by a 
part of the bag. ‘The lower flap is seoured by. 
or webbing attached to the side of the bag, and by loops of elastic or 
material, and through which, by preference,a paper knife is passed. 
The outex flap is secured by clips or other fastenings to the lower flap. The 
inner side of the flap or pocket-book is Atted with tapes of, by preference, india- 


other articles, as desired.—Not proceeded with. 
2003. R. BAILEY, Hoxton, and J, EAGLAND, Hatton-garden, London, “ Fastening 
or lock.” — Dated Ind August, 1865, 

This invention consists in the employment upon one part to which the fasten- 
ing is to be applied, say, for instance, to the top of the bottom rail of a window 
sash, of a plate carrying a bolt in the form of a cranked lever centred upon a 
stud ; the short arm of the lever has pinned to it one end of a link, the other 
end of which is embraced by the forked end of a steel spring. ‘There is also 
fitted under the plate a spring catch formed at its front with a step. When the 
fastening is open, the spring catch rises and holds back the long arm or bolt of 
the cranked lever. Upon the other part, to which the fastening is to be applied, 
in the present case the top rail of the bottom sash, the inventors fix a plate 
carrying the usual curved bolt catch, and provided at its front with a projection. 
Now, on bringing down the top sash to close the wimlow just before the sash 
reaches its lowest point, the projection comes in contact with the step on the 
spring catch in the opposi te, dep it, and releases the bolt, which is 
then thrust forward by the action of the spring connected to the short arm 
thereof and is engaged in the curved catch on the upper rail of the lower sash. 
To release or the fastening, push back the bolt until it passes the spring 
catch first-mentioned, when this catch rising retains it until the catch is liberated 
by hand, or in manner before described.— Not with, 

—> —_y Ampthill-square, London, “ Burglar-proof safes.” — Dated Ind 
’ 


A ding to in jon the pat the safe of any suitable 
form, either cylindrical, square, or polygonal, or of any other convenient form. 
In ing the imp d safes he casts the parts of the safes in such 
manner that all the surfaces to be presented on the outside become chilled iron, 
that is to say, the iron becomes chilled in the process of casting, which is well 
known is the result of using metal mounds, and is commonly practised. 

2007. J. H. TYLER, Bermondsey, “ Apparatus used in rolling leather.”—Dated 
2nd August, 1665, 

This invention relates to imp in actuating the ordinary gun metal 
roller and weighted box used in rolling Jeather. For this purpose the patentee 
attaches a rack by a universal joint or otherwise, which rack is actuated by a 
pinion keyed on a shaft mounted between two frames of the required height, 
and which pinion is driven with two pairs of fast and loose strap pulleys on the 
same shaft, which are thrown in and out of gear by a suitable clutch or 
clutches ; or the two single strap pulleys may be used with friction clutches, or 
clutches of any other description; or the machine may be driven by means of 
bevel gear instead of pulleys, with clutches of communication in the samo 
manner, and driven by a co’ ding wheel on a driving shaft in either a 
horizoutal, perpendicular, or other direction ; the clutches are thrown in and 
out of gear by tappets on the rack taking effect on the arms attached to a 
second or oscillating shaft between the frames before mentioned, and to which 
shaft is fixed a coarse screw, on which is fitted aclutch arm. This screw, by 
the oscillation of the shaft, imparts a to-and-fro motion to the clutch arm, 
resulting from the action of the tappets attached to each end of the rack, 
which may be altered to any distance to suit the required length of stroke; 
the clutches are held in gear by means of a we'ghted or overbalancing lever 
attached to the oscillating shaft; the rack also passes over two flanged runners 
to guide it under the pinion before mentioned. The roller box has two runners 
attached at the top, running on a rail, which serves to keep the box a trifle 
off the bed, if required, and to prevent it slamming when it runs off the ends of 
the leather; this may be adjusted to any required height by means of a set 
screw or screws; and the rail also serves as a guide to keep the roller in the 
centre of the bed. 

2011. W. H. Brookes, Rock Ferry, Cheshire. “ Fastening or securing the tongue’ 
or reeds of fog-horns.”— Dated 3rd August, 1865. 

The object of this invention is to improve the tone of fog-horns, and to render 
them capable of maintaining for an almost indefinite length of time the said 
improved tone, and to diminish the likelihood of their getting out of order, and 
this the inventor accomplishes as follows:—He forms or shapes the tongue or 
reed and the pipe or tube of a foz-horn in the usual way, and fastens the 
former to the latter by plates and screws, or rivets, or bolts and nuts. In the 
arrangement which he prefers onc or more plates are placed across the tongue 
or reed near the rear end thereof, and such plates are fastened to the pipe or 
tabe by screws, which fit closely in and pass through such plate or plates into 
the metal of the pipe or reed. 

2012. E. SABEL, Moorgate-street, London, “ Machinery to be used in the manu- 
Sacture of or sheet iron.” —A communication.—Dated 3rd August, (R65, 

This invention consists in a new arrangement of trains with triple rolls for 
rolling sheet iron or steel plates, with pressure obtained by wedges, also with 
triple slab “ brame” rolls (rolls with long grooves) and with vertical rolls, by 
which means sheet iron is manufactured without cuttings directly from the 
faggots at a single heat from the greatest thickness to that of less than one- 
twenty-fourth of an inch, 

2013. W. MORGANS, Brendon Hills, Somersetshire, “ Improvements in coke ovens 
and in the manufacture of coke.” — Dated 3rd August, 1865. 

This invention consists, First,.in constructing coke ovens with movable 
bottoms. The inventor either hinges the bottom to the oven or he makes the 
lower part and bottom of the oven capable of being separated from the upper 
part and mounts such lower part and bottom upon wheels. When the coking 
is completed the charge of coke may be wheeled away and readily removed. 
Or he fixes the ovens so that they may be tilted to allow of the charge issuing 
from the ordinary doors. & dly, in ing the floors of coke ovens 
inclined with one or more feed apertures at top and with one or more doors for 
the discharge at the bottom of the incline. These inclined floor ovens may be 
in single rows, or they may be arranged back to back with fines running 
between and under the floors, as well as on all sides of each oven; or the ovens 
may be set radially. Thirdly, in fitting ovens with trunnions in order to their 
being turned to render the coking more uniform and to facilitate charging and 
discharging ; or, instead of trunnions, in fitting them upon bearings which 
allow of the ovens being revolved. The invention also consists in running coke 
betore cooling directly from the ovens into closed boxes or reservoirs to keep it 
from contact with the atmosphere until cold, and in introducing jets of water 
or steam to remove saiphur and impurities from the coke. The boxes are 
provided with suitable inlet and outlet passages and dours.— Not proceeded with, 
2018. E. SABEL, Moorgate-street, London, “ Machinery to be used in the manu- 

facture of iron.” —Dated 4th August, 1865. 

This invention consists in the construction of new puddled bar rolls with a 
slitting groove, by means of which the inventor obtains from the principal bar 
made by these rolls all the inferior widths, say from two inches up to five 
inches, in the whole eigh di quisite for the fi of 
merchant iron from the small train. 

2024. E. WILD and W. WESEL, Berlin,“ Wick-holders or burners for lamps."”— 

Dated 4th August, 1865, 

This invention consists in forming the wick-holder of a circular shape, 
the bottom than at the top, and leaving in the bottom a wide gap 
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‘This presser plate, when attached to 


fe the foot of the ordinary presser 
the table it is pierced for the needle to pass 


bar. 
the table, has the clip secured to it, and 
through. 

2038. J. HH. JOHNSON, Lincoln’s-inn-flelds, London, “ Ornamentation of glass.” — 
A communication.— Dated 5th August, 1865. 

The patentee claims, First, the manufacture of platinised mirrors having 
designs fixed upon the non-reflecting surface, which designs become visible on 
placing the mirror in such a position as to allow the rays of light to pass 
through it. Secondly, the manufacture of platinised plates or sheets of glass 
having reserved or non-platinised portions left therein, and the application to 
such sheets or plates of coloured fabrics or materials so as to be visible through 
the non-platinised portions of the glass, substantially as described. Thirdly, 
the peculiar mode or method of obtaining or producing reserves or transparent 
pors.ons of platinised glass, as described. 

2043, A. A. FouBert, St. Heliers, Jersey, “ Apparatus for regulating the 
passage or flow of steam, water, and other fluids,” —Dated 7th August, 1865. 

This invention carmot be described without refi to the drawing 
2049. A. V. NEWTON, Chancery-lane, London, “ Facilitating the transportation 

and delivery of letters, newspapers, and other freight.” —A communication.— 
Dated 7th August, 1865. 

This invention consists in the transporting and delivery of letters, parcels, 
and other freight by means of a system of travelling endless bags, pouches, 
receptacles, belts, or canals, contained in tubes of iron or other material, which 
may be lald like gas or water mains below the level of the roadway, and must 
extend to the points desired to be brought into communication. These 
receptacles, belts, or canals are of such construction that letters, parcels, and 
other freight may be readily deposited therein at different points while they are 
in motion. 

2055. T. G. MESSENGER, Loughborough, ** Portable machine or apparatus for 
the cutting of screw threads on pipes, or on solid materials, and for the 
cutting of pipes asunder,”—Dated 8th August, 1865, 

This invention consists of a frame having a hole on each side, through each 
of which holes is passed a flanged pipe, its flange being about the centre of the 
length of the pipes, and it is secured to the framing by screws passing through 
the flanges into the framing, or the pipes may be screwed into the framing 
itself. The portion of each pipe which stands within the framing is tapped 
with a screw thread, and upon these pipes a cylinder is free to turn tapped at 
each end to receive the screwed ends of the pipes. This cylinder has two or 
more chambers at the side, in each of which a cutter or chasing tool is free to 
slide, the distance between the points of which is regulated by a clamp which 
has a right and left-handed screw at one end arranged so as to be turned by a 
hand lever (or by equivalent contrivance); one of the first mentioned threaded 
pipes has on its outer end chambered projections, through which pass the 
sterns of a pair of V-clamps, the outer ends of the sterns of which are held by a 
clamp frame in such manner that the clamps may be moved nearer to or farther 
from each other by means of a screw. These V-clamps are employed for 
placing and receiving a pipe, rod, or bar in which a thread is required to be 
cut in the centre of one of the first-named screwed pipes; the other screwed 
pipe is provided at its outer end with a cone or its equivalent, which receives 
the end of the pipe to be operated upon. The chambered cylinder before- 
mentioned is provided at one end with a spur wheel, the teeth of which gear 
into and slide ina similar wheel which forms part of or is connected with a 
bevel wheel, which is moved by another wheel actuated by a hand winch. 
The machine is provided with legs, or with a stand, so that it may be used 
either upon the ground or upon a bench. By this machine the inventor is 
enabled to cut a screw thread perfectly true with the pipe, that is to say, the 
cutters are always at right angles with the pipe, and he can give a perfect 
thread, sharp and deep, and both as plug and taper.—Not proceeded with, 

2056. W. Rock, Wahcorth, “Printing machines,”— Dated 8th August, 1865, 

This invention consists in constructing machines for printisg on one or both 
sides of sheets, and in a new arrang and bination of hi 
whereby many colours may be printed. The invention also consists in means 
of securing curved stereotype and other blocks upon type cylinders. and in 
apparatus for cutting paper after having been printed when the feed is from a 
continuous web of paper; also in a frisket or apparatus for piling paper.— Not 
proceeded with, 

2058. S. MIDDLETON, Shoemaker-row, Doctors’-commons, London, “ Machinery 
Sor brushing hair.” — Dated 8th August, 1865. 

This machinery is made and fixed inside a movable pedestal, and is acted 
upon by # weight in the following manner :—The inventor makes, First, a 
hollow pedestal and fixes therein two or more shafts, one parallel and the other 
or others perpendicular. He ts these shafts by bevel wheels; upon the 
parallel one he aiso fixes a small cog wheel, and over or upon the shaft he 
works a chain or rope, to which he attaches a weight equal to the amount of 
work required to be performed. ‘Tho bevel wheel upon the parallel shaft he 
makes much larger than the one or ones upon the upright shaft or shafts, 
which will cause it or them to revolve much faster than the one to which the 
weight is attached, and thereby give ample revolutions to a pulley (or pulleys) 
which he fixes to the upright shaft or shafts, for the purpose of actuating a 
brush or brushes by means of a band or bands as used in the ordinary way for 
brushing hair. ‘This pulley or pulleys he fixes nearly parallel with the head 
or heads of hair to be brushed, and by this new arrangement of machinery or 
pedestal one or sev’ral heads of hair may be operated upon at the same time,— 
Not proceeded with. 

2064. C. WEST, (Queen’s-place, Kennington-road, London, “ Apparatus for 
giving immediate warning of undue heat, whether occasioned by fire, spon- 
taneous combustion, or any other causes, of leakage in ships, and of the sudden 
irruption of water, and of the accumulation of choke-damp in mines.”— 
Dated 9th August, 1865, 

For the purposes of this invention the patentee uses an apparatus which 
will give an instantaneous alarm upon the increase of the temperature in any 
room, or compartment, or place where it may be fixed, whether the increase of 
temperature may arise from spontaneous combustion or from any other cause. 
The apparatus consists of a hollow iren tube of such size and diameter as may 
be most suitable to the special place to which it is to be applied. The metal 
tube is closed at the large: end, and he fills the whole of this part with 
mercury. He then inserts in the remaining part or neck of the tube a closely- 
fitting insulating wire, descenting to within a short distance of, but not 
touching, the mercury; the wie may be made adjustable by having a screw 
thread cut upon it working into a corresponding thread cut in the vulcanite or 
wooden tube. Usually, however, it is better to fix the wire after setting it in 
the first instance. When the apparatus is exposed to heat, the mercury, from 
its well-known property of expansion under heat, will rise in proportion to the 
increase of temperature, and make contact with the wire in the neck of the 
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This invention ing jets of steam, and by preference, super- 
heated steam, in contact with incandescent fuel in a closed fire-place, 
and in conveying the gases pipes from the fire-place to 

meet atmospheric air driven by a fanor other blast through 

pes and are t being similar to that of the 
oxyhydrogen blow pipe. The ited gases directly through tubes, as in a 
tubular boiler, or first centre pipes lined with fire-clay or retorts of refractory 
earth con! in h tubes or otherwise, according to the 


2074. C. O. CrosBy, New Haven, Connecticut, U.S., “ 
Sacture of needles.” — Dated 10th August, 1865. 
This invention relates to improvements in machinery or apparatus for mak- 
ing sewing needles, whereby the wire from which the needle is to be made is 
supplied to an organised hine, which, iving the wire ically, 
passes it through the several operations required to form the nzedle perfect and 
complete, in which condition the needles are disch d from the hii 








extent of of volatile gas evolves ; and when ordinary 
coal gas is supplied to the vessel through the telescopic tube it incorporates 
gas possessing a 


2096. R. A. W. WESTLEY, one eaaterag ae ~—— ae ro pobre 
and acles : , tran: » isc e n 
fy por taal oe pov Shan tanuna communication.— Dated 14th 

August, 1865. 





The invention cannot be described without reference to the drawings. 
2075. C. J. R JOHNS, Berlin, ‘‘ Mounting telescopes and microscopes.”—Dated 
Oth 


August, 1865. 

ding to this i in arranging telescopes for the purpose of 
measuring angles the telescope is mounted on an axis or otherwise, so as to be 
free to move ouly in one plane, namely, the plane of the angle to be measured, 
and a disc or flat surface is caused to bear on the telescope so as to touch it 
only in a straight line parallel with its axis. The disc or flat surface is also 
mounted on an axis or is otherwise so arranged that it can be rotated truly and 
steadily, the axis of rotation being in the plane of motion of the telescope and 
inclined at a certain known angle to the dise or flat surface. With this 
arrangement it will be seen that when the telescope is at the same time moved, 
and when the disc or flat surface has been turned one quarter round or through 
an angle of 90 deg., the telescope will have swept over an arcequal to the angle 
of inclination of the disc to its axis of rotation, and when the disc or flat sur- 
face is turned half round, the are swept over by the telescope will be double 
this angle. In connection with the disc or flat surface is a graduated semi- 
circle on which the angle, through which the disc or flat surface is moved, can 
be accurately measured, and the arc swept over by the telescope is thus 
ascertained as it is proportioned to the angle so measured. If the disc or flat 
surface and its axis are nearly at right angles, the angle of inclination being 
very small, the arc swept over by the telescope will bear a very small propor- 
tion to the angle through which the disc or flat surface is moved, and the arc 
will, consequently, be very accurately ascertained. If the angle of inclination 
is greater the arc also is increased, but the instrument will not be able to 
measure it with the same accuracy .— Not proceeded with. 

2078. J. FAREN, Belfast, ** Machinery for cleaning China grass and flax, and re- 
moving therefrom the resinous and woody matters that adhere to the useful 
Sibres of the plant.” —Dated \0th August, 1865, 

The object of this i jon is to sup le the ordinary scutching operation 
whereby the woody and resinous matters are now removed from the fine fibres 
of the plant. In carrying out this invention the stalks or straw are first passed 
between crushing rollers for the purpose of breaking down and loosening the 
woody and resinous parts. The crushed straw is then placed in clamps or holders 
similar to those used in heckling machines. The pendant flax straw is then passed 
through the improved machine, which consists mainly of sets of pins, or points like 
heckle pins, set horizontally in brasses attached to vibrating or reciprocating bars, 
to which a to-and-fro motion is communicated by means of cranks, eccentrics, or 
other equivalent means, ted fromthe main driving shaft. The flax passes 
between two of these sets of pins, one set being made to operate on one side 
and the other set on the opposite side of the flax. The principle upon which 
the invention is based consists in causing the pins, which are set pretty close 
together, say, about ten or twelve to the lineal inch, to pierce the straw and 
thrust the loosened woody matter away from the fibres so that it may fall 
down and leave the fiax fibres clean.—Not proceeded with. 

2079. W. E. NEWTON, Chancery-lane, London, “ Machines for making eyelets.” 
—A communication. - Dated \Uth August, 1860. 

The object of the present inyention is to make eyelets from sheet metal by 
means of machinery in which all the operations are automatic, so that the 
machine will only require feeding with the strip of sheet metal from which the 
eyelets are to be made. This invention cannot be described without reference 
to the drawings. 

2081. P. C. KJELLBERG, Minories, London, “ Firing safes, bores, or other 
depositories, for the protection of papers or other materials from fire.”— 
Dated \\th August, 1865. 

This invention consists in so fixing safes that the fire or heat of the fire 
causes them to descend to the bottom of a pipe or into a recess out of reach of 
the fire when it occurs. To carry out the invention the patentee makes use of 
an iron pipe, cylinder, or shaft, placed vertically, extending some distance 
below the floor or into the ground, and also rising above the floor or ground, 
and provided with a proper door or doors. In the part of the pipe*above the 
floor is placed the safe fixed or suspended by ropes or other fusible or inflam- 
mable fastenings, so that the fire coming in contact with the said iron pipe, 
the heat would destroy the connection between the pipe and the safe or box, 
which latter would then descend to the bottom of the pipe. ‘The top of the 
said pipe, in place of rising above the floor of ground, may be on the same 
level, but in this case the safe instead of being placed in, must be suspended 
over the top of the pipe or shaft, when the heat of the fire would cause it to 
descend as before. In this arrangement a cover should be provided, which, 
after the descent of the safe, would fall over and fit into a rabbet in the top of 
the pipe, thus effectually closing the opening. 

2083. R. A. BROOMAN, F'leet-street, London, “ Treating and printing threads 
employed in weaving.”—A communication.— Dated \\th August, 1865. 

This invention consists in causing threads to adhere by gum or otherwise, 
for the whole or part of their length, upon a bed before, during, or after being 
printed, so that the printed threads may be wound off without becoming 
entangled or intermixed preparatory to their being employed in weaving.—Vot 
proceeded with. 

2085. J. H. JOHNSON, Lincoin's-inn-fields, London, ** Manufacture of candles.” — 
A communication.—Dated \\th August, 1865. 

According to this invention it is proposed to employ hollow or tubular woven 
wicks, and to introduce them into the moulds by means of a flexible mandril, 
which, by preference, is made of india-rubber. ‘The mandril remains inside the 
wick until the tallow, wax, or other composition of the candle has set, when 
the mandril on being withdrawn will leave the wick perfectly tubular and 
open, and so afford a free passage for the air through the centre of the candle 
to the part of the wick which is being burnt.—Not proceeded with. 

2090. J. KNOWLES, Hagley Bank, near Bolton, Lancashire, “* Machinery for 
lubricating the axles of colliery and other similar wagons and trucks.” —Dated 
12th August, 1865. 

This invention cannot be described without reference to the drawings. 

2093. W. BETTS, Wharf-road, City-road, London, “ Manufacture of capsules.” 
— Dated 12th August, 1865. 

This invention relates to the ure of capsules for bottles. It is 
intended that the cork shall protrude or extend beyond the neck or rim of the 
bottie, and consists in the manufacture of capsules corrugated or indented longi- 
tudinally in that portion of their surface which extends from the apex of the 
cork to the rim of the bottle. The capsule may, if desired, be inanufactured of 
rather stouter material than ordinary capsules, so that in combination with the 

















tube at the degree of heat to which the instrument may be regulated. He 

solders or attaches a wire to the outside of the metal tube; this wire is 

insulated and leads to the alarm and indicator, and through these the metallic 

connection is continued to one of the poles of a battery. 

2065. A, BUDENBERG, Manchester, “‘ Apparatus for adjusting levels and other 
instruments.”— A communication. — Dated 9th August, 1865, 

For the purposes of this invention the patentee uses a block, plate disc, or 
collar, with an oblique upper surface free to be turned round, thereby bringing 
the oblique plane or face into different positions. It works on or in a plane, 
surface frame, or collar. Another disc or piece may be mounted parallel with 
the first-named oblique plane or face on its axis, or on a pillar connected with 
it, so that the two may work together. The plane or collar on which the 
obiique block or face turns may work on a hinge, wedge, or otherwise, and a 
screw or like contrivance is applied for adjusting it. The latter motion, and 
that of the block or disc with the oblique surface, are the means for adjusting 
Icvels or other instruments according to this invention. 

2066. W. ASLON, Birmingh ** Manufacture of linen buttons.”—Dated 9th 
August, 1865. 

The object of this invention consists in the thickening and supporting linen 
buttons, that under pressure of mangling or otherwise they shall not be so 
liable to be flattened and thereby injured. The inventor effects this by the use 
of two metal shélls with central holes passing through them, and concentric 
raised flanges formed around such holes, so that when the two shells are placed 
together in the formation of a button the two concentric flanges shall be in close 
connection one with the other, the flange of the front shell spreading radially 
over the inner edge of the back shell, while the front edge of the concentric 
flange of the back shell rests against the inside of the front shell, thus affording 
great strength at this part. This may be effected with ordinary press tools and 
appliances commonly in use, and well understood by workers in the manufaeture 
vf buttens,—WVot proceeded with, 








corrugation it affords great additional security to the contents of the bottle, 
while it retains its original shape when on the botile, and cannot be easily 
indented cither in packing, transit, or in subsequent storing; the corrugations 
alone, even with material of the ordinary strength, greatly increasing the 
strength of the capsules. 


2094. H. WOODWARD, Cannon-street, London, “ Gas burners.”—Dated 12th 
August, 1865. 

In this invention the inventor forms, on the top of the burner at each side of the 
orifice, a grooved arin, and suspends to each arm a rod or pin carrying a small 
piece or bead of glass ; the groove or channel on each side being for the purpose 
of spreading the flame and the bead of glass for keeping the flame steady. He 
also forms ,in the chamber below the orifice a valve seating, and places in the 
chamber a valve having grooves in its surface, so that when the gas is turned 
on it shall press the valve to the seating and only allow the gas to pass through 
the grooves, and thus regulates the quantity of gas to be consumed with great 
certainty and efficiency.— Not proceeded with. 

2095. H. WoopWARD, Cannon-street, London, “ Improvements in carburetting 
coal gas, and manufacturing artificial gas, and in the machinery or apparatus 
employed therein.” — Dated 12th August, 1865. 

This invention consists, First,in improved apparatus for carburetting ordinary 
coal gas, fur the purpose of increasing its illuminating powers, and, Secondly, in 
improvements in the manufacture of artificial gas and in the machinery and 
apparatus connected therewith. The patentee employs a vessel or chaniber of 
a circular or oval, semi-circular, or semi-oval, or other form, composed of suit- 
able metals or materia), and places in it a number of perforated plates covered 
with cotton wicks or other material capable of acting with capillary attraction, 
which plates rest upon a horizontal plate above the bottom of the vessel or 
chamber, thus leaving a space which he fills with naphtha or the hydrocarbon 
supplied by an inlet pipe at the exterior of the vessel. At the centre or side of 





consists in the methods adopted in the formation of such 
receptacles as tanks, whether of turned iron. wood or other materials, com bined 
with apparatus suitable for the applicatio:. thereto of hydostatic, pneumatic, 
or hydraulic forces, and any of these combinue:! ticrewith, according to the 
particular uses of such fluids, affording the means ofsturing, transferring, and 
discharging fluids from one reservoir or tank to another part of the same or other 
kinds when situate on the same or on higher or lower level, without recourse to 
the ordinary means of or necessity for pumping, and by such method preserving 
such fluids while in the tanks or reservoirs or while being trarsferred or dis- 
eharged from excessive agitation in the body of the fluid, or from contact with 
the atmosphere or water, whereby some such fluids become deteriorated and 
others dangerous. ‘The fluids principally to be thus stored, preserved, and acted 
upon, are wines, malt liquors, certain spirits, fluid drugs, essential and other 
oils, some of which fluids have an affinity for oxygen, absorb it from the atmo- 
sphere or water, and form acids therein ; while certain others, such as naphtha 
or petroleum, generate or diffuse explosive gases or detonating vapours. 

2097. F. BRAMPTON, Birmingham, ‘‘ Files or holders’ for holding letters and 

music.”—Dated 14th August, 1865. 

This invention, as applied to a letter file, ig described as follows:—The 
patentee makes a case or cover, similar to the case or binding of a book, and 
inserts in the back of the case four or any other number of springs made from 
sheet steel, the said spring being enclosed in the material of which the back is 
made, and crossing the said back of the cover in a manner similar to that in 
which the bands used in bookbinding cross the back of the book. The said 
springs are nearly flat, but are tarned inwards at their ends at an angle some- 
wiiat more than a right angle. A metallic bar is fixed along one side of the 
beck by being screwed or otherwise attached to the ends of the springs at that 
side or to the inner edge of one side of the cover, and the said bar is provided 
with a series of pointed pins which extend across the inside of the back, their 
enis engaging under the opposite turned-in ends of the springs. In order to 
file letters and papevs the side of the cover to which the bar is attached is held 
down by one hand, while the other side is lifted so as to partially unbend the 
springs in the back and allow the points of the pins to pass from under the 
turned-in ends of the said springs; letters or papers may now be put on the 
pins. In order to press down the letters or papers a metallic tube is connected 
to the bar, carrying the pins by means of an elastic cord passing through it, the 
ends of the said cord being attached to the ends of the bar. ‘The filed letters or 
papers are held and pressed hetween the bar and the said tube as well as being 
fixed on the pins; to the said tube a flap of strong card is fixed in the position 
of the fly-leaf of a book. By taking hold of the said flap the tube may be 
raised from off the letters or papers and passed to the other side of the pins, 
which requires to be done after the lifting of the cover and the liberation of the 
points of the pins. After the placing of the Ictters upon the pins the flap is 
lifted and the tube brought over the pins, so that the said tube and flap may 
press upon the letters. By lifting the cover so as partially to unbend the 
springs the pins may be engaged underneath the turned-in edge of the back, 
and the filing of the letters or papers is complete. 








SPEcTRUM ANALYSIS IN THE BESSEMER PROCESS, — We hear 
that Mr. Ramsbottom, of Crewe, has for the present given up his 
attempts to utilise the spectrum in ‘‘ Bessemerising.” Professor 
Roscoe is, however, still going on with his trials. It is stated, 
with what truth we know ‘not, that Messrs. Petin, Gaudin, and Co. 
have used the spectrum for some time in this way—but they 
unfortunately work with closed doors. 


Dr. Farapay.—It is with great pain that we hear that Dr. 
Faraday is in a declining state of health. This is the more to be 
regretted in the cause of science, as so many of his admirable 
lectures on various subjects are inaccessibly dispersed in different 
a aeagy while some are actually not published at all. This 

as more especially reference to the lectures delivered by him 
at the Royal Institution during the interval (from about 1830 to 
1851) when the Proceedings were not published. 

Steam CYLINDERS.—Mr. Erastus W. Smith, the American 
engineer, cast a cylinder some eight years ago, at the Novelty 
Works, of 103in. in diameter, and 12ft. piston stroke. This at 
the time was considered a wonderful feat, and a dinner was 
served inside it to show its huge dimensions. Mr. John Roch, of 
the Etna Ironworks; New York, has just cast a cylinder for a new 
steamboat company, the internal diameter being 110in. by 12ft. 
piston stroke, and the weight 18 tons; nett length, 13ft. 8in.; 
steam port, 60in. by 12in., and the walls of the cylinder about 
24in. thick. The surface condenser is of rectangular form, 12ft. 
wide, 9ft. high, 18ft. long, weighs 23 tons, and its average thick- 
ness is lin. 

THE ARTESIAN WELLS oF CHICAGO.—The great Artesian wells 
near Chicago discharge one and a quarter millions of gallons of 
very pure water daily. They are situated out on a level prairic, 
with no hill within hundreds of miles, so it is difficult for 
geologists to surmise the source of the water. The depth of the 
wells is 700ft., and the water, instead of being above the mean 
temperature of the air, is 57 deg., or considerably below it. 
From the force with which the water comes to the surface, it is 
computed that it has a head 125ft. above the level of Lake 
Michigan, and that if the diameter of the bore of one of the 
wells were enlarged to 20in., a supply of water to the extent of 
17,000,000 gallons of water per day, would follow. 

OFFICIAL ScreENTIFIC AID TO CoRONERS. -—— In the last report 
(1866) of the chief engineer of the Manchester Boiler Insurance 
Company, Mr. Longridge says :—“‘ What I should suggest is the 
appointment of an engineer officer, whose duty it should be to 
make a searching investigation into the ‘cause of every boiler 
explosion which might take place in the United Kingdom, and, in 
case of loss of life, to assist the coroner at the inquest.” It 
must be pleasing to the gentleman who first published this sug- 
gestion (Mr. Paget, in his paper ‘‘On the Wear and Tear of Steam 
Boilers,” read last May, before the Society of Arts), to find his 
idea endorsed by such a competent authority, but it would pro- 
= been still more pleasing if its source had been acknow- 
edged. 

TRIAL Trip OF THE BELLEROPHON. The partially armoured 
iron frigate Bellerophon, Captain E. Tatham, made a private 
contractors’ trial of her machinery on Wednesday, off the east end 
of the Isle of Wight, previous to entering upon her speed trials 
over the measured mile in Stokes Bay, which had been arranged 
to commence on Thursday. Mr. E. J. Reed, chief constructor to 
the navy, and the — of the ship, with Mr. John Penn, the 
head of the firm which has supplied the engines, embarked on 
board about eleven a.m., and the frigate immediately afterwards 
weig anchor and steamed out eastward, where she remained 
up of three hours under steam. On the ship’s return to 
Spithead, it was considered by Mr. Penn that the general results 
of the day’s steaming were such that a second preliminary trial is 
necessary. cial trials of the ship, therefore, have been 
postponed until after a second private trial by Mr. Penn, or his 
representatives. It will probably take place to-day, and, if satis- 
factory, the first official trial of the ship will be made on Saturday, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Ow °CHANGE IN BIRMINGHAM: Slightly in Good Tone : Confidence 
in the Future: Forward Orders for Pigs: Firm Prices : Steady 
Foreign RaILway Work : Competition in Permanent 
Way Fastenings—PROPOsED NEW AXLE AND TIRE WoRKS—A 

Jort-Stock InoN AND CoaL COMPANY FORMING FOR NORTH 

Wates— Coat: Active—HarpwareEs: Brisk — BIRMINGHAM 


—-TIVIDALE BoILER EXPLOSION : 
F. SmitH on CoLureRY AccipeNTS—MuntTz Metal COMPANY-— 
BIRMINGHAM AND STAFFORDSHIRE Gas LicHtT ComMPANy — 
CovENTRY CHAMBER OF COMMERCE—BOARD OF TRADE RETURNS: 
Metals and Manufactures Specified. 
YestTerDAy (Thursday) in Birmingham the tone of Change was 
more encouraging than it was last ee As the year 
advances the impression is becoming prevalent that the iron trade 
will partake of the ity which the hardware branches are 
enjoying, and the confidence of the finished ironmakers in the 
future is shown by a growing — on their part to purchase 
pig iron for forward delivery. is disposition is more marked 
now than it was a week ago. To so great an extent has it pre- 
vailed that agents of pig-making firms in Lancashire, Yorkshire, 
and Cumberland have just booked orders for deliveries, not in the 
quarters ending with Midsummer and Michaelmas next alone, but 
certain of them even with the quarter ending with Christmas. 
Prices, therefore, whilst they are not advancing, are strong at last 
uotations; and it is clear that whatever may take place in the 
Gieagow market, these transactions will prevent any serious 
decline. Excepting in rare instances, stocks are still ge, 
low in consumers’ hands, and although the consumption is ly 
an average of this season, yet the supplies come in very tardily. 
The demand from America for finished iron is slightly improved 
this week. It is almost exclusively for iron ordered by American 
consumers from inerchants and agents of English houses in the 
country. There is still, however, great difficulty experienced in 
getting the iron away from Liverpool with the dispatch that is 
necessary to satisfy the consumers’ demands, even with freights at 
from 35s. to 40s. aton. On account also of Russia and India, 
there is a fair demand springing up, and even plates have, in some 
instances, slightly improved. : 

The makers of railway work of all descriptions are doing a 
brisk trade, but the competition in the screw, nut, and bolt line 
keeps the prices for those articles very low. 

is competition is not, however, observable in the shaft and 
axle department. Here the production is under the demand; and 
to increase it a new company is now “‘ out” for erecting a works in 
South Staffordshire for the production of iron and steel work of 
this class. The a are, — only one exception, directors of 
wagon companies in thi edhe iom. 

A conigony is also being got up for the development of a tract 
of mineral property near to Wrexham in North Wales. There is 
an ironworks upon the anagem | which has lately been in the 
a ge of a Bilston firm, an ddled iron has been produced 

be worked up at the South Staffordshire works. There is coal, 
ironstone, and an abund of fire-clay on the estate; and fire- 
bricks have also been made as well as iron. 

There is a large quantity of valuable mineral land in North 
Wales, in a virgin condition, through the heart of which a railway 
is now being formed, which will connect Wrexham and the Great 
Western Railway with the port of Connah’s Quay; and there can 
be no doubt that much capital and industry will soon be expended 
in ironmaking and coal mining in that part of the kingdom, for in 
addition to its natural resources its contiguity to Liverpool will 
yield it many advantages that are unpossessed by South Stafford- 


The coal trade is still very active. 

The hardware trades of the district exhibit little or no change as 
compared with their condition when we last wrote. In Birming- 
ham manufacturers report that business is brisk in all the principal 
branches; whilst at Wolverhampton there is not much spare labour. 
At Bilston the japanners and tin-plate workers are well off for 
orders, as are also the ironfounders. The metallic bedstead makers, 
especially, continue to be extremely busy. At Willenhall there is 
a good demand for locks, though some masters could do more, and 
the large works at Darlaston and Wednesbury still give active 
work to all their hands. The anchor and cable industries of 
Dudley, Tipton, Westbromwich, and Stourbridge are improving, 
and the ironfounders at those towns are in the receipt of a fair 





inqui The nail makers in the adjoining hamlets are working 
steadily. In other parts of the district es g band taken place to 
prevent the continuance of a healthy state of things. It 1s gene- 


rally thought that as the year advances a still greater improvement 
will become manifest. 

The Birmingham Chamber of Commerce continue to give much 
attention to the Austrian tariff question. Last week they re- 
ceived Mr. Louis Mallet, of the Board of Trade, and pointed out to 
him the imperfect classification of Birmingham g in the tariff 
which is to serve as the basis for the assessment of values by the 
commission. They urged that a moderate duty should be placed 
on rough or semi-manufactured iron, copper, and brass 
under 251b., as well as above that weight, as is at present pro- 

The necessity of a distinct enumeration of Birmingham 
articles was enforced from the fact that at present many of them 
were liable to be classed as ‘‘ small wares,” and thus be subject toa 
duty of from 50 to 100 per cent. The Chamber promised to 
classify the principal articles; and Mr. Mallet said he would give 
his best attention to the various details submitted to him. 

The man for whose evidence the inquiry into the cause of the 
explosion of a tuyere at the Tividale Works, Tipton, was adjourned, 
as stated in these columns last week, has since died, and the jury 
have returned a verdict of “accidental death” as regards all the 
fatalities arising from the occurrence. 

A conversazione and exhibition of fossils, philosophical instru- 
ments, and the like, was held in Dudley on Friday last, under the 
auspices of the Geological Society of that town, and it met with a 
fair amount of success. Mr. Frederick Smith, speaking of the 
objects of the society named, remarked that, although the quantity 
of minerals raised in the Midland Counties had been yearly in- 
creasing, the loss of life attendant thereon had decreased. In 
1864 upwards of ten and a quarter of millions of tons of coal were 
raised throughout the district, and 119 lives were lost—one life 
for every 1,000 tons of coal raised; and he believed that the 
statistics for 1865, when published, would be even more favourable. 

Muntz’s Metal Company (Limited) will hold its annual meeting 
next week. The report, to be then presented, shows the profit of 
the past year to be £47,867 16s. , which, with the amount 
brought forward from last account (£6,070 17s. 1d.), will leave a 
disposable balance of £53,938 13s. The sum of £4,000 will be 
provided for all probable liabilities; £11,400 written off from 
good-will (thereby reducing that item to £30,000), and £3,000 from 
plant and machinery, thus leaving a net — of £35,538 13s. 6d., 
out of which a dividend of 10 per cent., free of income tax, will be 
recommended. There will then be a balance of £10,753 12s, 3d. to 


forward. 

The Birmingham and Staffordshire Gaslight Company held their 
half-yearly meeting on Tuesday. The profits were stated to be 
£21,683 10s. 6d., out of which the usual dividend was paid. 

The Coventry Chamber of C ce, which had for a long time 
been in a very unsatisfactory condition, was re-organised on a new 
basis on ea | last, 

The Board of Trade returns for January show an enormous 
increase in the exports from this country, as compared with the 
corresponding period of the two preceding years. The total value 
of the exports was £14,354,748 against £10,489,339 in the first 
month of last year, and £10,413,586 in that ef 1864, This great 














increase extended to all the principal articles except copper and 
brass, leather eee and machinery. advanced from 
£17,036 to £19,407, and ew es ON oo SES, conte, 
- te tote vert paneer Hee eet 
e country wy - 
wares from £34,327 to £31,944, the decrease extending to 
every coun’ the Hanse Towns, Canada, the United States, 
and Brazil; but light wares increased from £201,181 to 
— the cxcess was limited to the exports to France, 
= olland, Canada, the United States, and Brazil. The value 
the steam ines exported fell from £182,154 to £91,469, the 
I 0 ee tee Base lo tn Bind al: hone 
other descriptions of machinery from to £306,201; though 
there was an increased to Belgium, Hollan 
Dam, and Anstesie. e export table of the metals is as 
ws -— 
Month of January, 
1864, sd 1865, 1866. 
Pig and puddiediron.. .. .. £62,011 .. £71,062 .. £86,216 
Bar, angle, bolt, and rod... .. 181,444 .. 140,764 .. ——*177,308 
Railway iron... «+ os oe 193,415 .« 168,877 .. 234,135 
Iron wire .. 22 oe oo oo 26947 «» 25,480 4. 34,197 
» castings .. os oo oo 26,0984 o- 34,475 1, 50,668 
” ae ee 109,176 4. 93,644 4. 115,791 
oo WFOUgMt 2. ce co co 800,715 «. 138,261 .. 155,827 
Sa ie : o 4... 1,024 
Steel, unwrought .. .. «. 68,577 .. 37,393 .. 74,483 
Total .. 771,554 .. 710,349 . 929,574 
Copper, unwrought .. .. «. 46,567 .. 12,854 .. 18,550 
oe a 170,936 .. 242,184 .. 106,857 
» Of othersorts .. .. 3,912 .. 7,100 .. 5,745 
WER sc dc es ve 86 oe 9,642 .. 15,840 .. 18,167 
Total .. .. 231,057 .. 277,978 .. 149,319 
EOOG cd cc an. we 0s oc oO 28,529 .. 43,538 
ne ee ee ee ee 7,406 7,233 .. 14,607 
Tin, unwrought.. .. «. o 49,802 .. 21,751 .. 37,353 
Tin plates .. ve co oo oo 745638 .. 71,258 .. 199,499 
Zinc or spelter .. «+ «+ «os 9,369 .. 6,829 .. 12,247 


The increase in the exports of pig and puddled iron was to the 
United States only, and that in bar, angle, bolt, and rod iron was 
to the Hanse Towns, Holland, Turkey, the United 
States, British North America, and British India. 'Railroad iron 
was sent in increased quantities to Russia, the United States, 
Cuba, Australia, and other countries; whilst the increase in iron 
castings applied to France, the United States, British India, and 
other countries. That in the exports of hoops, sheets, and boiler 
se was to the Hanse Towns, Holland, France, the United 

tates, British North America, British India, and Australia; in 
wrought iron, to Holland, France, the United States, British 
North America, British India, and other countries. In unwrought 
steel the increase was to France, the United States, and other 
countries. There was no decrease to any country as regards 
unwrought steel. The increase in the exports oF unwrought 
copper was to France, British India, and other countries; 
and that in wrought copper to the Hanse Towns, Turkey, 
and the United States. Russia, the United States, China 
and Hong Kong, British India, and other countries took in- 
creased quantities of lead, which was sent in diminished supplies 
to France and Australia only. The increase in the exports of 
unwrought tin was to Russia, France, and other countries, Turkey 
alone taking a decrease; whilst the United States monopolised the 
enormous advance in the exports of tin-plates. Among the 
a principal exports, we find that oud and culm advanced 
from £267,763, to £297,011. 


The metallic imports were as follow :— 


1865. 1866, 

Tons. Tons. 
Tron ee 1,063 . 812 
Steel 378 . 101 
Lead ee 797 ° 881 
Zinc ° 910 .. 818 
Tin ee ° 38) .. ee ee _ 
Copper .. o ee 6604 .. °° oe ee 285 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

THE IRON TRADE: Close of the Quarter: Expected Improvements : 
The American Trade: Indian and Canadian Business: Good 
Demand for Pigs—TxHe Trn-PLATE TRADE—STEAM AND HovseE 
Coat TRADE—TRADE OF THE SOUTH WALES PorTs FOR FEBRUARY 
—TxHE AVoNSIDE ENGINE Company (LIMITED)—NEW SPRING 
AND AXLE CoMPANY—HALF-YEARLY MEETING OF THE SOUTH 
WALES CoLLiery Company (LimiteD)—THE ALEXANDRA Docks 
—DarReE VALLEY Rartway Company v. WAYNE AND Co.—HA .r- 
YEARLY MEETINGS or LocaL RAILWAY COMPANIES—THE ASHTON 
Va.e Iron Company (LIMITED). 


Ir is satisfactory to note that if there has been no improvement in 
the Welsh iron trade during the past week, there has been no 
retrogression. As orders are executed others come in gradually, 
so that ironmasters are still in a position to keep their mills and 
furnaces going, as reported this day se’nnight, and they are 
unwilling to make any further concession as to prices. The 
close of the quarter is near at hand, and merchants only give 
out specifications for immediate requirements. There is still a 
strong feeling pervading the district as to the future, and a general 
steady trade is expected by most parties. There are also hopes 
that in the forthcoming quarter a material reduction will take 
place in the rate of discount, and this will induce buyers to give 
out orders more freely. The firm ery of President Johnson 
will no doubt have considerable effect upon the iron markets 
of America, and as it is now accepted as a settled fact that there 
will be noincrease in theimport duties oniron, thereisa prospect of the 
depression which has characterised the trade with the United 
States for some weeks past giving way to a more satisfactory state 
of things. At present orders are scarce on American account, and 
the amount of business done is below the average. The iron- 
masters are pushing forward specifications on Eastern account, 
being anxious to be ready for the expected contracts from the 
Indian Railway companies. The Canadian and North American 
trade has just commenced, and it is expected that business with 
those ports will be satisfactory during the os quarter. There 
is nothing new to record with respect to the South American trade, 
except that a few orders have been given out for Mexico, and if 
M ilian can m e to tide over the present difficulties which 
beset him, and establish a firm government, Mexico will become 
a large customer for rails. Some orders have been received on 
Continental account, and the usual amount of business is being 
done with the various markets. The demand for Welsh pigs 
continues good, with prices firm, and it is not likely there will be 
any change in quotations for the next two or three months. 

The tin _ trade is moderately active for cokes and other 
inferior qualities at easier terms, but prices for best descriptions of 
charcoals rule firm with pressing inquiries. 

In steam coal business is brisk, and proprietors are availing 
themselves of the present favourable weather of exporting con- 
siderable quantities to the foreign markets. They are well off for 
orders, and trade is likely to maintain its present prosperous state 
for some time, both as the home markets and on forei 
account. The inland t is peculiarly active, and is noted for its 
gradual improvement. The increased demand for home qualities 
reported last week, keeps up, but the consumption appears to be 
still below expectations. 

The half-yearly meeting of the South Wales Colliery Company 
ana has been held at the company’s offices, Ethelburga 

ouse, Mr. C. — M.P., in the chair. The directors’ report 
stated that the profits for the half-year amounted to £873, and 
out of this it was to pay a dividend at the rate of 





February, 1866. cs heen 
Cardimm oe ce oe oe ce SBRIBB oe cco ce co co 194,907 
Newport... .. oe MOD +e co co co co 92,901 
Swansea .. o oo co GBI 2. os co ce oo 44580 
Lianelly .. ove" ve ¢ te os os oe 1496 

SHIPMENTS COASTWISE. 

» February, 1866 February, 1865 
Tons, Tons. 
Cardifg 4. ce ce oe oe GOBTB oe oe ce oe ce 667,486 
Wewport co co 0 ce co | =SBMEB. ce 0:00 ce vo, S188 
Swanses .. «2 oc oo ce 18,700 2c ce co ce ce 16,755 
ec of ec co eco 10,678 eo eo ce oo b1319 

increase in the of coal from Ne was 


The large exports wport 
attributable to a brisker demand for steam coal, and the fact that 
a good number of orders were in arrear at the commencement of 
the month, owing to the stormy. weather which prevailed in 
January. From the af Corll there wea. chee enpevind 
9,238 tons of iron and 2,026 tons of patent fuel, from Newport, 
2,889 tons of iron and 30 tons of patent fuel; and from S 
177 tons of iron and 14,729 of patent fuel. Of the iron exported 
—= Newport, no less than 1,772 tons was cleared for Vera 


Zz. 

The re of the Avonside Engine Company (Limited) shows 
an available total of £17,080, and recommends a dividend at the 
rate of 15 per cent. annum, and the aj riation of £3,500 
to the reserve which will leave to be i 
= the several 

0! e new companies about being formed in South 
Wales is the Malleable Iron Foun and Spring and Axle 
Works Company. A large portion of the capi is said to have 
been already subscribed, and the works will be established at 
a where there is every facility for carrying on an extensive 

e 


It is reported that the ceremony of cutting ‘“‘the sod” of the 
Alexandra Docks, Newport, will take place in April. A meeting 
of the directors of the company was held last week at Newport, 
Lord Tredegar in the chair, when measures were adopted to 
enable Messrs. Tredwell and Co., the contractors, to make a 

igorous start with this large undertaking. 
t is with much pleasure we notice that Mr. John Lean, the re- 
os resident engineer of the Vale of Neath Railway, has been 

ected an associate of the Institution of Civil i 

In the Vice-Chancellor’s Court on Friday (before,Sir W. P. 
Wood) the Dare Valley Railway Company sought an injunction to 
restrain Messrs. Wayne and Co., of the Gadlys Ironworks, Aber- 
dare, from dist them in the execution of certain works. 
Mr. Rolt and Mr. Kay appeared for the plaintiffs, and Mr. Giffard 
and Mr. Everett for the defendants. defendants originall 
opposed the railway, which would pass over some of their land, but 

=f papel agreed to refer the question as to the quanti 

and to be taken to Mr. Dobson, who made an award, in w! 

he specified the quantity and situation of the land which the com- 
pany might take for their works and purposes, and which included 
a private cart road used as a communication between the defen- 
dant’s collieries and mines. In out their works the rail- 
way company had to divert a public i 
a bridge over their railway and a private railwa onging to de- 
fendants, and between them was the roadway which the company 
was necessitated to dig up, and render a portion of it im le. 
The defendants alieged that it was never intended by them that 
any of the private road should be taken, and that they had been 
deceived by the cmpeey as to the arbitrator appointed and the 
land awarded; they, therefore, sent a number of workmen to 
forcibly stop the plaintiff's works. The Vice-Chancellor said the 
— made in the clearest terms, and granted the injunction 
as or. 

At the half-yearly meeting of the Swansea Vale Railway Com- 
pany a dividend at the rate of one per cent. 
declared. The report, which was adop stated that the traffic in 
metals had increased, especially in iron and tin plates. The 
adjourned half-yearly meeting of the proprietors of the Brecon and 
Merthyr Tydfil] Junction Rai was held last Friday, Mr. W. L. 
Banks, F.S.A., in the chair. The chairman said the board much 
regretted their inability to declare the usual dividend. The reason 
was that they let the whole of the lines to Mr. Savin on his a 
ment to pay five per cent. on all the stock and securities. 
wees were a made up to the 30th of June, but in 

anuary, when the next -yearly payments became d 
Savin was compelled to ask the forbearance of his creditors. 
claims, however, would no doubt ultimately be met. The 
that £2,000 a fortnight was paid in workmen’s wages showed 
something at any rate had been done. The 
Merthyr, which would very likely be com 
October, would probably increase the of 
£1,000 per week. He deeply sympathised Mr. 
had done more for the principality than any o 
whose failure was solely due to the adverse condition of the 
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of the shareholders of the 


At the eral half-yearl 
ie oe ), Mr. W. H. Miles in the 


Ashton Vale Iron Company (Limi 
chair, a dividend at the rate of 10 per cent. per annum was 
declared for the half- . Acco: to the chairman’s statement 
the company had £15,000 worth o #, 4 manufactured by 
them on beats they had also expend ,000 on the new mills, 
which would be started in about a month or six weeks, and £7,000 


or £8,000 on the South Liberty. The new which 
were erected by the Messrs. Bush, engineers, of will when 
in full working order be able to turn out upwards of 500 tons of 


finished iron per week. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent, ) 


THe GLascow Pic [Ron MARKET—EXTRACT FROM A LETTER BY A 
Gtascow Iron on Pic Iron SpeouLaTION—DeEpPar- 
TURE FROM THE CLYDE OF THE _ Crty or GLAsGow 
Union RatLway—Launcu BY Messrs. AITKEN AND MANSEL— 
MEETING OF THE ASSOCIATION OF ASSISTANT ENGINEERS—W ATER 
SupPLy FOR PAISLEY AND GREENOCK—LAUNCH OF A SALOON 
PADDLE STEAMER BY Messrs. BARCLAY AND OCURLE, GLASGOW-— 
OPENING OF THE RAW SUGAR MARKET IN GREENOCK--LAUNCH 
or A Composite ScREW STEAMER BY Messrs. A. STEPHEN AND 
Sons, GLASGow—MEETING OF MINERS IN GLASGOW—-LAUNCH 
OF ,THE GUAYCURU AND CHARRUA—GENERAL TRADE IN SCOTLAND. 

ANOTHER week of intense excitement in the Glasgow pig iron 

market has passed with prices ee ye the same as last week, 

although on the forenoon of the inst. 80s. cash was paid for 
warrants; but from that date up till now prices have grad 

od y a as follows :—No. 1, G.M.B., 77s. ; No. 3, 

6s. ; Midales P 
AG iron 
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“bulls” and “‘ bears,” states that it is idle, worse idle, to speale 
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to such men of failing and of foreign competition rapidly 
zing up to fi ee It to their cheek no 
blush of shame to be charged with more t suspected com- 
plicity in the antes < Siargeemetion ening ie 
industrial classes of the mining districts, and with comm 
articles which appear from time to time in regard to these move- |, 
ments, Insolvency, from which every t-dispositioned man. 
shrinks with terror, is regarded by the men among them 
with no such feelings, for having been in that position themselves, 


some of them for the third or fourth time, and knowing the 
proverbial ease with which, from the demoralisation of the trade, 
defaulters can shake themselves loose from their obligations, 
and laugh at the sufferings of their victims, they regard such a 
contingency with indifference. 

Certainly the most melancholy effect of the trade as at present 
carried on is the immorality which it tends to produce. Im- 

tient of the old-fashioned and antiquated mode of carrying on 

usiness, and realising the honest profits of legitimate trad- 
ing, these healthy conditions are thrown aside for the whirl 
and excitement of gambling speculation-—-as painfully wit- 
nessed in the exchange—and all the immoral tendencies 
that spring out of them. It is open to any one to suggest 
some corrective of this gloomy state of matters; but, from 
the very nature of the case, some influential interference is 
imperatively demanded, and I need not say that the only 
feasible remedy that has been suggested, and the only one at 
all likely to be attended with , is for banks, financial 
companies, and private capitalists—that have been furnishing so 
liberally the sinews of war—to discountenance (if they can resist 
the temptation of the usurious rates offered) this crusade against 
morality, against legitimate trade, and against the best interests of 
a large portion of the population of this district, and thus put 
an end to a state of things which will otherwise in the long-run, 
and perhaps before long, react against themselves. 

The screw steamer Pererie, a very handsome vessel, fitted with 
every appliance that ingenuity could devise to ensure speed and 
sea-worthiness, lately built by Messrs. Robert Napier and Sons, 
Glasgow, for the French Transatlantic Company, left Greenock 
early on Saturday morning, and arrived at Havre after a remark- 
ably speedy run of forty-eight hours. The vesssel is at once to be 
placed on her station to run betwixt Havre and New York. 

The works of the City of Glasgow Union Railway are now fairly 

tants, are 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


-Laverroot District: The Birkenhead Ferries : Mersey Docks and 


Harbour Board: Shipbuilding on the Mersey—PRroGREss OF 
Rattway REVENU ATE OF TRADE—Sheffield : South York- 
shire: Cleveland—-BRADFORD WATERWORKS: The Doe Park 
Reservoir—Nonrtu-Eastern District : Trial Tripof the Camel (s.): 
Industrial Progress on Tyneside — FRYER’S SUGAR CONCRETOR : 
Trial and Explanations at Manchester. 
WE commence with the Liverpool district. At the last sitting of 
the Birkenhead commissioners, it was stated that the receipts of 
the ferriee for the past month amounted to £2,685, against £2,572 
in February, 1865. From = 24th, 1865, to February 28th, 1866, 
the total receipts had been £34,454 against £33,771 in the corre- 
sponding period of 1864—5. The expenditure in 1865—6, was 
226,051 inst £23,556, in 1864—5. e proceedings at the last 
sitting of the Mersey Docks and Harbour presented no 
special features of interest. In the course of last week the 
Achilles, a fine new iron cli ship, just built by Messrs. T. 
Vernon and Son, was stranded at Seacombe Ferry. She has since 
gone into i lock for repairs. The Achilles is built of iron, 
with mand ange mg has a deck-house combined with a small poop, 
and a to} t forecastle; it is a full-rigged ship, with iron lower 
masts and bowsprit, and metal lower spars. She is 223}ft. long, 
374ft. broad, and 25ft. deep, and measures 1,520 tons. She is 
owned by Messrs. W. H. Dixon and Co., and is, we believe, 
covered by insurance. Messrs. Laird Brothers have completed an 
iron turret-ship for sea-going and coast defences, named the 
Bellona. She is 1,340 tons, and has engines of 300-horse power, 
by Ravenhill, Hodgson, and Co. She is fully protected by armour 
sletis 4}in. thick, tapering slightly at the ends, is fitted with 
double screws, and rigged asa barque. The turrets are on the 
rinciple of Captain Cowper Coles, and are the same as those on 
oard H.M. ships Scorpion and Wyvern, the Huascar, Peruvian 
armour-cased turret ship, and the Minerva, constructed by the 
same builders. Each turret is covered with 4}in. armour-plates, 
except opposite the ports, where it is Tin. thick. She will carry 
four 150-pounder Whitworth rifle guns, two in each turret. The 
Bellona went out for a trial trip on the 22nd ult., being fully 
leted for sea (except guns, ammunition, and sea stores), 





on the move; Mr. Blair, the engineer-in-chief, and 
day by day actively putting their plans into — operation. 
Mr. Milroy, the representative of the firm of Messrs. Brassey and 
Co., contractors for the works, is busy forwarding arrangements for 
the constructing of the bridge which is to carry the railway across 
the Clyde, from Adelphi-street on the south side to East Clyde- 
street on the north side, and Messrs. William Sim and Co., con- 
tractors, Glasgow, are, under Mr. Milroy’s directions, progressing 
with the first section of the viaduct, consisting of fifteen arches, 
and abutments for two bridges, from <Adelphi-street to Govan- 
street. The works would have been opened up and commenced at 
various other points only that a reasonable consideration for the 
people has debarred the contractors, from asking them to remove 
at this inclement season. 

On the afternoon of the 8th inst. Messrs. Aitken and Mansel, 
Whiteinch,, launched a very handsome saloon paddle steamer of 
283 tons burthen. Her principal dimensions are:—Length, 145ft. ; 
breadth, 20ft.; and depth, 7ft. She will be fitted with a pair of 
engines of 60-horse power nominal, with oscillating cylinders, by 
Messrs. James Aitken and Co., Cranstonhill. She was named the 
Lord Aberdour, and is intended for the passenger trade between 
Leith and Aberdour. 

The Association of Assistant-Engineers held their usual monthly 
meeting in Glasgow on Tuesday last, the president in the chair. 
The minutes of the last meeting were read and approved of, when 
Mr. Crain read a paper on ‘ Railway Earthworks,” descriptive of 
various methods used in the formation of cuttings, embankments, &c. 


The towns of Paisley and Greenock are at present in want of 
more water for manufacturing and domestic use; and as is gene- 
rally the case, various schemes have been proposed, causing a good 
deal of opposition. The Greenock authorities have been requested, 
by a deputation sent from a public meeting held in the town on 
Tuesday night last, to withdraw for the present the bill now before 
Parliament. But it is not likely from present appearance that 
they (the authorities) will yield. -On the 8th inst. there was 
launched from the building-yard of Messrs. Barclay, Curle, and 
Co., Glasgow, a saloon paddle steamer, for Captain Stewart, to 
run betwixt Glasgow and Rothesay. Her principal dimensions 
ave:— 190ft. long, 18ft. broad, and 74ft. deep. She is to be pro- 
pelled by engines of 80-horse power, which are made and will be 
fitted on board by the builders. 

On the 8th inst. there was opened for public business a very 
handsome room in Greenock as a raw sugar market. Mr. Robert 
Blair addressed the meeting, and said :—‘‘ It has long been felt to 


, be an anomaly that while sugar is landed in Greenock—ware- 


housed in Greenock—refined in Greenock—and finally sold in 
Greenock-—-that the custom has been to send the samples of im- 
ported sugar to Glasgow, there to be sold to the Greenock sugar 
refiners ; and while the sugar is lying at their door they have 
to sacrifice a whole day of their valuable time to go to Glasgow to 
buy it, or to take the risk of buying from a broker by an 
unguaranteed sample of about an ounce—the representation of 
hundreds of tons. which has caused much dissatisfaction and 
dispute between the broker and refiner.” After a few more re- 
marks he stated that the reom was now open for business from nine 
till three. 

Last week Messrs. A. Stephen and Sons, shipbuilders, Kelvin- 
haugh, launched a fine composite screw steamer, named Thomas 
Roys, 300 tons, and twelve years Al at Lloyds. Her engines are 
7 oe power. She is to be employed in the whale fishing trade, 
and is fitted with all the modern appliances for that purpose. 


Another large meeting of miners was held in Glasgow last week, 
at which it was stated that the eight hours’ movement had been 
generally adopted. After some discussion it was unanimously 
resolved that the employers be solicited for an advance of one 
shilling per day; that those works in which the short time was 
already acted on should adhere thereto, and where it had not yet 
been adopted it should begin next day, the eight hours to be counted 
from entering the pit till arriving again at the pit bank. 

There was launched on Tuesday forenoon, from the shipbuilding 
yard of the London and Glasgow Shipbuilding Company (Limited), 
Govan, two double screw.steamers, named respectively the Guay- 
curu and Charrua, for the Compania Oriental de Navigacion 
a’ Vapor, and intended for the South American river trade. They 
will be handsomely fitted up for passenger accommodation. The 
Guaycuru is 155ft. long by 25ft. broad by 9ft. Gin. deep and 460 
tons B.M. She will be titted with two pairs of direct-acting engines 
of 60-horse power. ._The Charrua is 160ft. long by 26ft. broad by 
Oft. Gin. deep and 520 tons B.M. She will be fitted with two pairs 
of direct-acting engines of 80-horse power. These vessels have been 
built and equipped under the superintendence of Don Pedro L. 
Flores, manager of the company. 

Trade of nearly every description is at present in a very flourish- 
ing condition in Scotland—the chief difficulty experienced with 
= and others is the obtaining a sufficient number of 

lands, 








CoAL IN DENMARK.—With regard to Denmark, it appears that 
nearly the whole of the coal imported is derived ce Great 
Britain.. Mr. George Petre reports that the only two coal mines 
existing in the kingdom of Denmark are in the island of Born- 
holm. The produce of these two mines is merely sufficient to 
supply that island with fuel, and no coal is expo to other parts 
of the kingdom. The quantity of coal:annually yielded by. the 
two mines in question, one situated at Rome and the other near 
Hasle, in 1864 was about 19,300 Danish, or 2,757 English tons. 





and had on board twenty tons of coal, draught of water being 
about 1lft. mean. The speed obtained at the measured mile 
was a mean of 11°23 knots, under the unfavourable circumstances 
of a stormy day and cross sea. In smooth water no doubt a 
speed of twelve knots would have been obtained. The Minerva, a 
double screw turret ship of 1,000 tons, and 140-horse power, 
built and engined by Messrs. Laird, made the*passage from Liver- 
pool to Rio de Janeiro in thirty days, including all stoppages, 
which gives a speed of nearly nine knots per hour; and although 
only drawing 8ft. of water, proved herself during the voyage an 
excellent sea-boat. The performance of these vessels at their 
trials, and at sea, prove the advantages to be derived from the 
application of the double screw system to turret ships of light 
draft of water. Messrs. Laird Brothers have other double screw 
vessels in hand at the works at Birkenhead, one being an armour- 
clad turret vessel of more than 2,000 tons, specially designed by 
them for sea-going, with engines of 400-horse power, to carry four 
12} ton guns, which, from her speed and heavy armament, will 
prove a formidable ship of war. 

The railway traffics thus far this year promise tolerably well. 
The Great Eastern, which is struggling against the cattle plague, 
had acquired to March 4th this year £284,216, against £279,513 in 
the corresponding period of 1865; the Great Northern, £310,821, 
against £307,906; the Great Western, £321,848, against £307,906; 
the Lancashire and Yorkshire, £362,445, against £317,111; the 
London and North-Western, £925,803, against £870,032; the Man- 
chester, Sheffield, and Lincolnshire, £176,202, against £152,719; 
the Midland, £428,479, against £398,343; and the North-Eastern, 
£563,665, against £514,320. The Great Western return runs from 
Feb. 1, the others from Jan. 1. 

As regards business affairs at Sheffield the steel trade is said to 
be scarcely so brisk as at the close of last year. This arises mainly 
from a falling off in the orders from America, which, though still 
considerable, are not so good as they were a short time ago. The 
home orders for steel, for railway and general purposes, are, how- 
ever, large; and there is an average export to France and other 
Continental states. The armour plate mills are busy, and there is 
a fair amount of business doing in both large and small castings. 
There is a very good demand for steel wire for home use and ex- 
port. One firm is very busy in the manufacture of wire for the 
Atlantic cable. In the crinoline branch there is a stagnation in 
the trade in flat steel, but an active demand for wire, which is super- 
seding the heavier material. The machinists and tool makers are 
well employed in nearly all departments. The saw trade is duller, 
and though some business houses are well employed, there is a 
falling off in the orders for plated ware, especially for the country 
districts. The stove-grate trade isimproving, though not busy. The 
file trade is still almost stagnant, not for want of orders, 
but because of the strike and lock-out, which is still unsettled. 
There is a one a of the file cutters separating from the 
grinders, and resuming work on their own account. In South 
Yorkshire, recent severe weather has had the effect of increasing 
the demand for coal for the metropolitan district, though business 
is far from being what it was this time last year. Many of the 
collieries are doing a good business for the ironworks, and the in- 
quiry for slack is large. The requirements of Lancashire are not 
equal to what they were a fortnight ago, but the export trade at 
Hull and Grimsby is active. Coke makers are fully employed, 
not only in meeting local requirements, but for the iron districts 
of Staffordshire and Lincolnshire. The coal and coke trades in 
Derbyshire are moderately active; many coke ovens are in course 
of construction there. 

In the Cleveland district, Bolckow, Vaughan and Co. (Limited), 
have adjusted matters with their men. Pipes and foundry castings 
are in fair demand. As regards manufactured iron the men at 
some of the mills are still on strike. Some unsuccessful attempts 
have been made by the union men to compromise the rates first 


demanded for rolling light rails ; but, considering the dulness of | 


this branch of the trade, their employers do not think they are 
justified in increasing the district price. The bar and plate mills 
are scantily supplied with orders, and the demand generally shows 
little improvement, but the rail mills for ordinary sizes are pretty 
well employed. The iron shipbuilders seem further off than ever 
from settling the dispute with their men; a large meeting at 
Stockton on Friday was without any favourable result. 

Since the visit of Mr. Rawlinson, C.E., Mr. Gott, borough 
engineer of Bradford, has discovered the leak in the new embank- 
ment at the Doe Park Reservoir. The leak is one which will 
admit of ready and speedy repair, and is such, it is said, as could 
never have caused any danger to the-security of the embankment. 

We have one or two matters to note in connection with the 
north-eastern district. On Saturday morning the steamtug Camel, 
one of two recently built by Messrs. Palmer and Co. (Limited) as a 
despatch and tug boat for the Admiralty, went out to sea for her 
trial trip. She was steamed to the measured mile, which she ran 
in five minutes seventeen seconds, equal to nearly twelve miles an 
hour, although she had on board an extra cargo of coals and was 
very deep in the water. In the afternoon the Camel was taken 
into the Tyne dock while Mr. Cuthbert Hutchinson adjusted the 
compasses. She will sail for Portsmouth when she leaves the Tyne. 
Messrs. Thomas Hepple and Son, of Low Walker, will launch a 
new -steam ferry-boat for the Tyne Commissioners next week. 
any A have laid down some new iron tugs for the Clyde. Messrs. 
Schlesenger and Davies, of Wallsend, are building three iron 
ships; and the Low Walker yards are well employed. The Tyne 
Metal Extracting Company are rapidly completing their extensive 
works at Hebburn, and they will soon in full operation. 
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ale, Fryer 

. Fryer, of the firm of Messrs. Fryer, Benson, and Forster, of 
, patented some time since what he terms a sugar concre- 
tor. Inorder to utilise the invention, the firm has purchased 
estates in the island of Antigua, upon which the concretor 
shortly be in operation. See ie es eee party 
assembled at Chester-street, Manchester, to receive exp! 

as to the apparatus. Mr. Fryer explained the principle u 
which it was constructed. He showed that eated experiments 
had demonstrated the fact that cane juice subjected to a rapid 
ebullition does not sensibly lose its colour or crystallising power, 
provided the process is only continued for a very short time, and 
its density not increased beyond 32 deg. Baume. When the juice 
attains this density the temperature must be kept down to a point 
below its normal boiling point, and the duration of the heat 
must not be protracted. The concretor is an application of 
those principles. The juice ogy cage clarified in the usual 
way, but without the addition of lime, is allowed to flow in a 
careful, regular stream over that part of the concretor which is 
called the trays. These trays are shallow rectangular cast 
iron vessels, each about one and a half yards by two yards, and 
are divided on the inner surface by ribs alternately extending from 
one side nearly to the other. ese trays are seven in number, 
and each is connected with its neighbour in such a manner as 
to allow for expansion or contraction. The whole series are 
placed in an inclined position, and subjected to an intense fire of 
megass or other fuel, the flame from which passes underneath 
their whole length. The cane juice enters upon the trays at the 
upper or furnace end, and flows backwards and forwards through- 
out its entire length, until it passes to the lowest point, rapidly 
boiling all the time, so that its density on leaving the trays 
is raised from about 10 deg. to 28 deg. The depth of the stream 
does not exceed half an inch, and the process of concentration is 
completed in a very short time. The products of combustion, having 
traversed underneath the trays, pass through a number of cast iron 
pipes, 2in. in diameter and 6ft. long, which are placed vertically 
within a circular wrought iron vessel, upon which is placed a chim- 
ney. By means of a fan a current of air is made to pass among 
these pipes, and the air becomes raised to a temperature of about 
320 deg. Fah., and furnishes the needful heat for concentration in 
the following manner:—A cylinder, about 4ft. in diameter and 
20ft. long, is placed horizontally in such a manner that the current 
of heated air before-mentioned traverses it. The ends of the 
cylinder are fitted with annular pieces, so that it may contain 
liquid 4in. or 5in. in depth. The cylinder is filled from end to 
end with a series of spiral volutes of wrought iron, so arranged 
that when the cylinder is caused to revolve, the liquid flows over 
their whole surface, and thus exposes a very large area to the dry- 
ing action of the heated air. A small pump raises the thickened 
cane juice from the trays into the cylinder at the end most distant 
from the ingress of the , sara air; and as the juice —now converted 
to a syrup—passes along the cylinder it steadily increases in density 
until at last it eme of a consistency not unlike thick water 
porridge, which, with cooling, solidifies to a hard concrete. The 
sroper fuel for the concretor is megass, for its steady long flame 
Go the juice in every tray in astate of uniform ebullition. 











PRICES CURRENT OF METALS. 




















1866. i865. 
CorpreR—British—cake andtile,| £ s. d. £ 8s. dj £ 8s. d. £ 8. d. 
TON seccccccccceeecs |} 94 0 0.. 96 0 0] 87 0 0.. 88 0 0 
Rest selected......+-ceccsees 97 0 0.. 99 0 0] 89 0 0.. 90 0 0 
Sheet ...cccccccccccscccsses 96 0 0..101 0 CC) 9 O 0.. 9510 0 
BottOMsS..ceceseccccescesece 103 0 0..106 0 0} 99 0 0..100 0 0 
Australian, per ton.....-+++ 96 10 0..100 0 0) 89 0 0.. 92 0 0 
North American ........++++ 000.000) 000. 000 
Spanish Cake .....++0+ -| 83 0 0.. 91 O 0] 8 O O.. 84 0 O 
Slab. for prod. 96 per cent 89 0 0.. 91 0 O} 81 O O.. 82 0 0 
YELLOW METAL. per Ib. 0 0 7% +O 08% 0 0 7f.. 0 O84 
1RON, Pig in Scotland, ton 3 17 0 cash, 210 6 cash. 
Bar, Welsh, in London 716 0.. 8 0 0] 700... 710 0 
Wales... . 615 0.. 7 0 0} 6 0 0.. 610 0 
Staffordshire..| 815 0.. 0 0 0} $10 U.. 0 0 0 
Rail, in Wales ....+..++ eeeee 615 0.. 7 0 0| 6 5 0... 610 0 
Sheets, single in London ....| 1015 0.. 0 0 0| 1010 0.. 0 0 0 
Hoops, first quality....seee+. 915 0.. 0 0 0}; 910 0.. 0 0 0 
Nailrod8..ccccceessscceccecs $15 0.. 0 0 0} 810 0.. 0 0 0 
Swedish ccccccsssccccccess 1110 0.. 12 0 ~ 1115 0.. 12 0 0 
LEAD, Pig, Foreign, per ton.... | 20 0 0.. 20 5 0) 1910 0.. 1915 0 
English, W. B....... eeeeeees 22 5 0.. 2210 0} 21 5 0.. 000 
Other brands .... oo | 2017 6.. 21 5 0] 20 0 0.. 20 7 6 
Sheet, milled .. 22 0.. 0 0 0} 23 0 0...0 0 0 
Shot, patent .. 2315 0.. 0 0 0) 230 0.. 0 0 0 
Red or minium 22 0. 0 0 0/21 00. 000 
White, dry 2910 0..2915 0| 26 00.. 0 00 
ground in 2810 0.. 29 10 0} 2610 0.. 0 0 0 
Litharge, W.I}..... 2414 0.. 25 0 0) 23 00.. 0 0 0 
QUICKSILVER, per bot. .. -1| 735 0.. 800) 800. 090 0 
SPELTER, Silesian, per ton...... 240 0.. 0 0 0} 1910 0.. 0 00 
English sheet .....cccccccce 30 0.. 32 0 0) 24 0 0.. 24 10 0 
White zinc, powder.......... 000... 0006 000. 000 
STEEL, Swedish faggot ....... 000... 000/600. 000 
Keg..oee Svecescaccoveovcese 15 5 0.. 15 10 0} 50 0.. 000 
TIN, Banca, per cWt....seceeee 470.. 00 0: 416 0. 417 0 
Straits, fine—cash ........66 4410... 4 510) 47 0.. 4710 
Prompt 3 months -| 46 0.. 4 7 0} 410 0.. 411 0 
English blocks .. 410 0,.. 411 0} 414 0.. 417 0 
Bars ccccccccce 411 0.. 412 6) 415 0.. 418 © 
Refined, in blocks 413 .0.. 414 0} 416 0. 5 0 0 
TINPLATES, per bx of 
IC COB... ccccccccccccccccee . . - :s.@'t i Ge. 2.5.2 
IX ditto: . .ccccccccccccccece 113 6 1Ké 6 17 8.. 13 8 
IC charcoal cccccccccccccces 14 0 1315'°0]} 170... 186 0 
IX ittO. ccescccccecsesececs 200 21 0, 113 0. 1H O 








PRICES CURRENT OF TIMBER. 











1866. | 1865. | 1866. | 1865, 
Perlosod— £ 5. 2 5. AEE AE Perlood— £58 £8 £5 £ 58, 
eak J1 10 12 10 | 18 10 13 10 || Yel. pine, per reduced ©. | 
. 415) 310 415 || Canada, Ist quality 17 1020 0 18 019 6 
310};3 040 2nd do,.. 13 101410 13 01410 
0 0); #© © O © || Archangel, yellow. 12 913 10 13 10 14 10 
510] 510 6 10 | St. Petersburg yel.. 10 1012 6 111013 0 
415| 310 410 | Finland ....... 8 010 0 8 6W 6 
0 0} 0 O O O || Memel .......... 0006 1 015 0 
5 0| 310 5 0 || Gothenburg, yel... 9 © 11 0 10 O11 O 
0 6 0] 310 610) white 5 © # 0 9 0 910 
5 310|] 215 3 10 || Gefle, yellow...... 10 O11 © 10101110 
0 310/ 310 4 0 || Soderhamn ...... 91 © Y9I1O1L G6 
5 310) 310 4 5 Christiania.per C. ? 
5 210/210 215|| 12f%.by3 by 9% 18 023 0 18 023 0 
® 810) 610 810)! in. yellow os 
5 0 6 0] 5 O 6 O || Deck plank, Dut. ' 
rd. pineO 0 0 0} 0 0 0.0) Terao ie f O11 © ou 16 
Lathwood,Dantz.fm. 510 610] 710 8 © || Staves, per standard M. 
‘St. Peter's 7 0 8 0| 810 910 | Quebec, pipe...... 89 085 0 6 065 0 
D als, per C., 12ft. by 3ft. 9in. . 1} saas puncheon 20 025 0183 OW © 
Quebec, wht.spruce 13 119 0/14 018 0} tic crown = o 
StJobn.wht, spruce 13 015 0113 015 0 || pipe........ } 170 0.390 0:0 0 200 





A Steam Horst.— At the Newark Castle Wharf a steam hoist 
(without any engine), made at the Trent Iron Works, has been 
successfully tried. A timber frame forming the base of the 
machine, encloses a large cylinder. On the steam being admitted 
to it a beam of iron, armed with strong teeth, is forced out, and 
from this motion is given through a simple arrangement of wheels, 
which causes the chain barrel to revolve. The direct action of 
steam is thus brought into use without the intervention of a 
steam engine as in ordinary steam cranes. ‘The working is easy, 
and without noise. This particular machine was designed for 
raising building materials at some of the large iron furnaces now 
being constructed in the north of England, A Mr. Nicholson is 
the inventor.— Builder. 
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‘TRON-CLAD SHIPS. 

Tux important questions connected with the construc- 
tion of iron-clad-ships have been more fully discussed in 
Parliament during the present session than on any 
former occasion, and up to ‘a certain point the Admi- 
ralty has upon the whole successfully defended its 
policy. The arguments adduced by Lord Clarence 
Paget in defence of the broadside system, and in 
favour of large ships, possess much weight, and it 
is well to remember that any defects which they have 
manifested are in great measure due to the fact that his 
lordship is not himself a practical shipbuilder, that he 
has had nearly all his information at second-hand, .and 


that he has had to cope with men not only possessed of 
considerable talent, but of an intimate practical acquaint- 
ance with the details of the subject as well. Did the 
circumstances admit Mr. Reed and shipbuilders who adopt 
his views, to personally support their opinions and their 
practice, we have no doubt that Messrs. Laird and Samuda 
—the opposition, in short—would have found sterner 
materials and more weighty reasoning to contend against. 
We ‘have no desire to defend the Admiralty when 
its polity has been obviously defective, and we believe that 
in those cases where it has acted for the best the fact is 
due in no small degree to the pressure brought to 
bear by outsiders. But where the truth of a principle is 
concerned we shall invariably adopt that side which 
appears to us to be right, regardless of the position of 
those who think with us, or with whom we think, as the 
case may be. It matters nothing that the Admiralt 
wastes money or displays favouritism. So long as the oe 
which it produces deserves praise, we shall praise the 
work, however much we may deprecate the means by which 
it has been accomplished. Extravagance or nepotism are 
certain to be detected and exposed at the proper time and 
in the se place, but they really concern the merits of 
our iron-clads, regarded as warlike machines, not at all; 
and they are in great measure subjects which it does not 
come within our province to treat of. Even if this state- 
ment deserves some qualification it is still certain that far 
more important questions deserve consideration first, and 
their proper discussion leaves little space at our disposal 
for disquisitions on the merits of dockyard regulations” or 
the expediency of going to private yards for our ships. 

The advocates of turret ships display a wonderful 
unanimity in ignoring every objection to their pet system. 
And they have said so much on the subject that it is in 
no way remarkable that their arguments should jbegin to 
grow wearisome from their sameness. New facts in favour 
of turret ships are not brought forward, possibly because 
there are none to bring. We are continually referred to 
small vessels like the Wivern, Scorpion, or Huascar, as 
examples of what may be accomplished by a skill and 
talent which we are told neither the Admiralty nor its 
servants possess. Yet we are at loss to find that there is 
any good ground whatever for assuming that vessels such 
as these would prove substantial additions to England’snavy. 
They are comparatively small and low, and both in frames 
and plating are weak and even flimsy. British tars stood 
a good deal of rough usage under Nelson and Collingwood, 
and were not over particular in the matter of accommo- 
dation, but civilisation has extended even to our fleets, and 
neither officers nor men would now submit to be lodged 
and fed as they were during the years of the great French 
war. A powerful stimulus is absent now which then 
existed in full force. There is no prize money to be had, 
and the sailor who would willingly put up with a wet 
ship and short rations, seeing that the chances were all in 
his favour that at the end of his cruise he would pocket a 
couple of hundred -bright guineas, will think very dif- 
ferently when he has only his pay to draw. Our sailors 
must have comfortable ships, but the most uncomfortable 
vessels afloat are small turret ships, and it is not too much 
to say that their general adoption would greatly increase 
the difficulty of manning our navy and maintaining dis- 
cipline; and in this expression of opinion we are fully 
supported by every naval officer with whom we have 
conversed on the subject. If we are to have turret ships 
which will redound to England's credit, and will be capable 
of sailing as well as steaming, and of cruising on foreign 
stations, they must be large. 

Many people have given in their adhesion to Captain 
Coles without duly weighing the merits of the question. 
When we proceed to ask what are the peculiar advantages 
of the turret, we are told of course that it. saves armour; 
that in action it is not necessary to manceuvre the ship, 
which, taking up a given position, can fire away at her 
foes all round; and, finally, that it enables guns of maxi- 
mum weight to be carried. The warmest advocates of the 
system no longer attempt to maintain, in the face of the 
Minotaur experiments, that the 12-ton gun cannot be 
worked save in turrets. Driven from. twelve tons, they 
fallen back upon 20-ton guns. Lord Dunsany stated, on 
Monday week, that if 20-ton guns were used it must be in 
turrets. This perversity is very remarkable. The turret 
does not hold out a single mechanical advantage for work- 
ing guns that*may not be be secured for the broadside. 
The statement may appear to be dogmatic; we only beg 
that it may. be impartially covitienll onl .that the ques- 
tion may be fully investigated with a proper perception of 
all the conditions—and this can only be possessed by those 
who have a competent knowledge of mechanical engineer- 
ing, and have seen heavy guns worked—before it is con- 
demned. 

In order to work a gun three principal motions only 
require to be imparted to it. It must admit of being 
raised and lowered vertically like a scale beam, on its 
trunnions ; of moving in and out in a horizontal direction 
from and towards the ship’s side; and of being turned round 
in a horizontal are, in a that it may be brought to bear 
on objects included with a considerable area. Now the 


turret provides means for effecting one, and one only, be it 
The gun is trained by the 


observed, of these motions, 





Pep an of ay tu = 
e elevation or depression, must be effected as though 
pissy did not ext The, latter ot = emotions we 
may er di e weight of the gun is so 
nearly Todleneed upon its ienntons” that the power of a 
single man will suffice to raise and depress even a 20-ton 
gun with ease and certainty. The running in and out 
present, we think, the maximum difficulty. 

A 12-ton gun running down an inclined plane of 10 deg. or 
12 deg., due to the roll of a ship, when recoiling under the 
effect of a 40 Ib. charge fired behind a 220 Ib. shot, repre- 
sents a tremendous force — one which is practically 
without a parallel in training. _So long as the ship remains 
—- upright it is obvious that the only resistances to 

overcome in training are those due to the inertia of 
the mass and the frictional resistances of the racers and 
rollers, As she heels over, however, more or less, ter or 
less opposition will be offered by the force of fans to any 
attempt made to bring the gun up from either side to a 
right angle with the keel, or from the right angle to 
either side ; but this force can never in practice equal that 
due to the’ recoil of the gun—in the first place, because 
the force due to the action ‘of ‘the powder has not 
to be dealt with; in the second, because the gun slide may 
always be regarded as being held at one end; and, in 
the third’ place, because at the worst it never + pee 
within 60 deg. the horizontal position from which a maxi- 
mum effort would be required to bring it up. But in a heavy 
sea. the 12-ton gun may recoil down an incline of three to 
one; the force of gravity alone then equals four tons, to 
which if we add that of the recoil, hardly admitting of 
estimation, it can scarcely be doubted that the power re- 
uired to train a gun is strictly moderate as compared with 
that required to control its motion in and out, 

Nor is it to be assumed that a gun within a turret 
requires less force to train it when the ship is rolling than 
if it were mounted on the broadside. Taking the diameter 
of a turret at 22ft. we have a radius of 11ft., and it will 
easily be seen that the forces required to move the gun 
through equal arcs will be at least as great in the former 
as in the latter case. The sole advantage in this 
respect ssed by the turret lies in the fact that 
friction is reduced by the mode in which the weight is 
carried on revolving balls, and that the power is favourably 
applied. Nevertheless while a gun can be trained on 
the broadside by tackle through 60 deg. in 7 sec., it 
requires at least 30 sec. to move a turret through a space 
which will bring the gun to bear over an equal 
area. Again, we must bear in mind that an enor- 
mous mass of iron and timber must needs be put in 
motion to train the gun through even a single inch. 
Last week we gave the minimum weight of a small turret 
intended to carry a single gun as being about 70 tons. 
For obvious reasons we Mesixed to under, rather than over 
state facts which bear favourably on our arguments. But 
it may be as well to say here that the turret of the Royal 
Sovereign weighs, without the guns, but with all its appli- 
ances, no less than 162 tons, to which the guns add about 
28 tons more. A very fair deck load, we conceive, for any 
hull. What would be said of an engineer who used 
162 tons to put in motion 28? Of course it may be 
urged that the weight is used to protect the gun, not 
to work it ; but it is easy to see that the weight of armour 
is rendered neces by the system of training, and by 
that alone, and that it could be employed under a different 
system to protect four guns instead of two. Nor does it 
follow that the armour which if the guns were mounted 
on the broadside, would serve to protect them, can be 
altogether dispensed with. 

We cannot conclude this article without expressing a 
wish that the Admiralty would choose an early opportunity 
for testing the value of the cupola under fire. A very few 
shots from the 300-pounder, fired at one of the turrets of 
the Royal Sovereign, would set many questions now in 
dispute at rest. That the experiment would be costly, 
we do not dispute, but the results would be simply invalu- 
able at the:present moment. The best form of turret has 
never yet been tested under a really heavy fire. We are 
referred, as a rule, to the American war for examples of 
the powers of the system, but such a reference is hardly 
fair to Captain Coles, inasmuch as the American turrets 
will not bear comparison with those of the Royal Sovereign. 
It is to be remembered that throughout the American war 
the Confederates never possessed either powder or guns 
competent to test the principle properly. The dispatches 
which passed between General Gilmore and Admiral Farra- 
gut prove conclusively enough that the latter officer was 
unable to cope with the light guns of Fort Sumter until they 
were partially silenced by the land forces under General 
Gilmore. e believe that the heaviest rifled gun mounted 
at Fort Fisher was a 32-pounder. At Charleston the 
double-turrettéd monitor, Reokuk, was sunk on the 7th 
of April, 1863, by a single shot from a 7-inch Brooke rifled 
gun firing a 14 ]b. charge, at a range of 900 yards. The 
reports of Captains Drayton, Rogers, Downs, Worden, &c., 
of the Weehawken, Nahant, and other monitors engaged in 
the siege of Charleston, are most damaging to the system, 
and when they first reached England it was assumed that 
the Confederate guns must have been of great power. 
General Gilmore has effectually cleared up the point, and 
we now know that the heaviest guns mounted on the 
Charleston or Sumter works were three 10-in. Columbiads; 
cast iron guns throwing a cast iron shot weighing 127°5 lb., 
with acharge of but 18 1b. of powder. The bulk of the ar- 
mament consisted of 421b. and 241b. guns, and a few mortars. 
It is no longer matter for wonder that the monitors were 
not pierced. On the contrary, it is remarkable that they 
suffered so much as they did. American experiences are 
now out of date, and they never afforded any very valuable 
data with which to compare the best English practice. 
The sooner we set about supplying ourselves with that 
which is so much wanted just now—information as to 
the powers of endurance of modern turrets under the fire 
of modern guns, the better. We know of what the broad- 
side is capable; it-is a time that our knowledge extended 
to the turrets, and we believe we are correct in stating that 
no one desires such a trial more heartily than Captain Coles. 











but the running in and out, and | ON THE FORCES CONCERNED IN LAYING AND 


LIFTING DEEP-SEA CABLES. 


Art the uest of the Council of the Ro iety of 
r Peodener William Thomson, L. D. of Glas 


Edinbu 

ow, delivered the following address “On the Forces 
oncerned in the Laying and Lifting of Deep-sea Cables,” 
on Monday, December 18th, 1865, Sir David Brewster, 
President, in the chair :— 


The forces concerned in the la and lifting of submarine 
cables attracted mucli public attention in the years 1857—58. 
An experimental trip to the Bay of Biscay in May, ae 


the possibility not only of safely laying such a rope as old 
Atlantic = wes ee Were but of lifting it from the 
bottom without fracture. e speaker had witnessed the almost 


incredible feat of lifting up a considerable length of that t 


and ingly fragile thread from a depth of nearly two au 
half pase miles.* The cable had actually brought with it 
safely to the surface, from the bottom, a splice with a 
weighted frame attached to it, to prevent untwisting between 
two ships, from which two portions of cable with opposite twists 
had been laid. The actual laying of the cable a few months 
later, from mid ocean to Valentia on one side, and Trinity Bay. 
Newfoundland, on the other, regarded mercly as a 
achievement, took by surprise some of the most celebrated - 
neers of the day, who had not concealed their opinion that 
Atlantic Telegraph Company had undertaken an im of 
blem. Asa Sacbanieal achievement it was completely su 3 
and the electric failure, after several hundred messages (comprising 
upwards of 4,359 words) had been transmitted between Valentia 
and Newfoundland, was owing to electric faults existing in the 
cable before it went to sea. Such faults cannot escape detection, 
in the course of the manufacture, under the improved electric 
testing since brought into practice, and the causes which led to 
the failure of the first Atlantic cable no longer exist as rs in 
submarine telegraphic enterprise. But the possibility of 

being done to the insulation of the electric conductor before it 
leaves the ship (illustrated by the occurrences which led to the 
pea cg loss of the 1865 cable), implies a danger which can 
only be thoroughly — against by being ready at any moment 
to back the ship and check the egress of the cable, and to hold on 
for some time, or to haul back some length according to the 
results of electric testing. 

The forces concerned in these operations, and the mechanical 
arrangements by which they are applied and directed, constitute 
one chief part of the present address; the remainder is devoted 
to explanations as to the problem of lifting the west end of the 
1,200 miles of the cable laid last summer, from Valentia west- 
wards, and now lying in perfect electric condition (in the very 
safest place in which a submarine cable can be kept), and ready to 
do its work, as soon as it is connected with Newfoundland, by the 
600 miles required to complete the line. 

Forces Concerned in the Submergence of a Cable.—In & paper 

ublished in THE ENGINEER in 1857, the speaker had given the 

ifferential equations of the catenary formed by a submarine 
cable between the ship and the bottom, during the submergen 
under the influence of gravity an f'uid friction and pressure; an 
he had pointed out that tho curve becomes a straight line in the 
case of no tension at the bottom. As this is always the case in 
deep-sea cable laying, he made no further reference to the general 
polion in the present address. 

When a cable is laid at uniform speed, on a level bottom, _ 
straight, but without tension, it forms an inclined straight line, 
from the point where it enters the water, to the bottom, and each 
point of it clearly moves uniformly in a straight line towards the 
position on the bottom that it ae occupies.t That is to 
say, each particle of the cable moves uniformly along the base of 
an isosceles triangle, of which the two equal sides are the inclined 

rtion of the cable between itand the bottom, and the line along the 
Cotten which this portion of the cable covers when laid. When the 
cable is paid out from the ship at arate exceeding that of the 
ship’s progress, the velocity and direction of the motion of any 
particle of it through the water are to be found by compounding 
a velocity along the inclined side, equal to this excess, with the 
velocity already determined, along the base of the isosceles 
triangle. 

The angle between the equal sides of the isosceles triangle, that 
is to say the inclination which the cable takes in the water, is 
determined by the condition, that the transverse component of the 
cable’s weight in water is equal to the transverse component of the 
resistance of the water to its motion. Its tension where it enters 
the water is equal to the longitudinal component of the weight (or, 
which is the same, the whole weight of a length of cable 
vertically down to the bottom), diminished by the longitudins 
component of the fluid resistance. In the laying of the Atlantic 
cable, when the depth was two miles, the rate of the ship six miles 
an hour, and the rate of paying out of the cable seven miles an 
hour, the resistance to the s of the cable, accurately measured 
by a dynamometer, was only 14 cwt. But it must have been 
as much as 28 cwt., or the weight of two miles of the cable 
hanging vertically down in water, were it not for the fric- 
tional resistance of the water against the cable slipping, as it were, 
down an inclined plane from the ship to the bottom, which, 
therefore, must have borne the difference, or 14cwt. Accurate ob- 
servations are wanting as to the angle at which the cable entered 
the water; but from measurements of angles at the stern of the 
ship, and a dynamical estimate (from the measured strain) of what 
the curvature must have been between the ship and the water, I 
find that its inclination in the water, when the ship's speed was 
nearly 64 miles per hour, must have been about 69 deg., that is to 
say, the incline was about 1 in 84. Thus the length of cable, from 
the ship to the bottom, when the water was two miles deep, must 
have been about seventeen miles. 

The whole amount (14 cwt.) of fluid resistance to the motion of 
this length of cable through it is therefere about ‘81 of a cwt. per 
mile. e longitudinal component velocity of the cable through 
the water to which this resistance was due may be taken, with but 
very small error, as simply the excess of the speed of paying out 
above the speed of the ship, or about one mile an hour. Hence, to 
haul up a piece of the cable vertically through the water at the 
rate of one mile per hour would require less than 1 ewt. for over- 
coming fluid friction per mile length of the cable, over and above 
its weight in water. Thus fluid friction, which for tho laying of* 
cable performs so valuable a part in easing the strain with Which 
it is payed out, offers no serious obstruction, indeed scarcely any 
sensible obstruction to the reverse process of hauling back, if done 
at only one mile an hour, or any slower speed. : 

As to the transverse component of the fluid friction it is to be 
remarked that, although not directly assisting to reduce the egress 
strain, it indirectly contributes to this result; for it is the transverse 
friction that causes the gentleness of the slope, giving the sufficient 
length of seventeen miles of cable slipping down through the water, 
on which the longitudinal friction operates, to reduce the egress 
strain to the very safe limit found in the recent expedition. In esti- 
mating its amount, even if theslope were as much as 1 in 5, we should 
commit only an insignificant error if we supposed it to be simply 
equal to the weight of the cable in water, or about 14 cwt. per 
mile for the 1865 Atlantic cable. The transverse component 
velocity to which this is due may be estimated with but insignifi- 
cant error by taking it as the ve —s a body ye 4 directly 
to the bottom in the time occupied in laying a | of cable 
equal to the seventeen miles of oblique line from the ship to the 





* Throughout the following statements the word mile will be used to denote 
not that most meaningless of modern measures, the British statute mile, but, 
the nautical mile, or the length of a minute of latitude, in mean 
which in electric cable reckoning is taken as 6,073ft.. For approximate state- 
ments, rough estimates, &c., it may be taken as 6,000ft., or 1,000 fathoms, ; 

t Precisely the movement of a battalion in line changing front. 
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bottom —thevefoue it must have been from 2 miles in 17 + 6} = , more rapid motion of the ship, or at still steeper slope with the| 4. That in a of over two miles four attempts were made 
2°61 hours, or ‘8 of a mile per hour. It is not probable that the same rate of motion of the ship. to grapple the In three of them the cable was caught by 


actual motion of the cable lengthwise through the water can affect 
this result much. Thus, the velocity of settling of a horizontal 


piece of the cable (or velocity of through the water, with 
weight just borne by fluid friction) would a to be about ‘8 of 
a mile per hour. This may be contrasted with longitudinal friction 


by remembering that, according to the previous result, a longi- 
tudinal motion through the water at the see of one mile per hour 
is resisted by only one-seventeenth of the weight of the portion of 
cable so moving. f 

These conclusions justify remarkably the choice that was made 
of materials and dimensions for the 1865 cable. Amorecompact cable 
(one, forinstance, with less gutta-percha, less orno towround theiron 
wires, and somewhat more iron), even if of equal strength and equal 
weight per mile in water, would have experienced less transverse 
resistance to motion through the water, and therefore would have 
run down a much steeper slope to the bottom. Thus, even with 
the same longitudinal friction per mile, it would have been less re- 
sisted on the shorter length; but even on the same length it 
would have experienced much less longitudinal friction, because of 
its smaller circumference. Also, it is important to remark that the 
roughness of the outer tow covering undoubtedly did very much to 
ease the egress strain, as it must have incre the fluid friction 
greatly beyond what would have acted on a smooth gutta-percha 
surface, or even on the surface of smooth iron wires, presented by 
the more common form of submarine cables. : F 

The speaker showed models illustrating the paying-out machines 
used on the Atlantic expeditions of 1858 and 1865. He stated 
that nothing could well be imagined more perfect than the action 
of the machine of 1865 in paying out the 1,200 miles of cable 
then laid, and that if it were only to be used for paying 
out no change, either in general plan or in detail, seemed 
desirable, except the substitution of a softer material for the 
“jockey pulleys,” by which the cable in entering the ma- 
chine has the small amount of resistance applied to it which 
it requires to keep it from slipping round the main drum. The 
rate of egress of the cable was kept always under perfect control 
by a weighted friction brake of Appold’s construction (which had 
proved its good quality in the 1858 Atlantic expedition) applied to 
a second drum carried on the same shaft with the main drum. 
When the weights were removed from the brake (which could be 
done almost instantaneously by means of a simple mechanism) the 
resistance to the egress of the cable produced by “‘ jockey pulleys,” 
and the friction at the hearings of the shaft carrying the main 
drum, &c., was about 2) cwt. 

Procedure to Repair the Cable in case of the Appearance of an 
Electric Fault during the Laying.—In the event of a fault being 
indicated by the electric test at any time during the paying out 
(as proved by the recent experience) the safe and proper course to 
be followed in future, if the cable is of the same construction as 
the present Atlantic cable, is instantly, on order from an autho- 
rised officer in the electric room, to stop and reverse the ship’s 
engines, and to put on the greatest safe weight on the paying-out 
brake. Thus in the course of a very short time the egress of the 
cable may be stopped, and, if the weather is moderate, the ship 
may be kept, by proper use of paddles, screw, and rudder, nearly 
enough in the proper position for hours to allow the cable to hang 
down almost vertically, with little more strain than the weight of 
the length of it between the ship and the bottom. 

The best electric testing that has been practised, or even 
planned, cannot show within a mile the position of a fault con- 
sisting of a slight loss of insulation, unless both ends of the cable 
are at hand. Whatever its character may be, unless the electric 
tests demonstrate its position to be remote from the outgoing 
gut, the only thing that can be done to find whether it is just on 
poard or just overboard, is to cut the cable as near the outgoing 

yart as the mechanical circumstances allow to be safely done. 

he electric test immediately transferred to the fresh-cut seaward 
end shows instantly if the electric line is perfect between it and 
the shore. A few minutes more and the electric tests applied to 
the two ends of the remainder on board, will, in skilful hands, 
with a proper plan of working, show very closely the position of 
the fault, whatever its character may be. The engineers will thus 
immediately be able to make proper arrangements for re-splicing 


and paying out good cable, and for cutting out the fault from the | forces o 
| means of keeping the ship in proper position during the process of 


bad part. 





The 
to the 
from the available rope, tackle, an 


onl par rm i uestion is: How is the cable to be ey of 
phe ain cooked ? The o; -_ of last August failed 
ling machine not being 


strong enough for this very unexpected work. On no occasion was 
the electric cable broken.* With s enough tackle, and a 
hauling machine, both strong enough, under perfect control, 


the lifting of a submarine cable, as good in mechanical cong as 
the Atlantic cable of 1865, by a grapnel or es m the 
bottom at a depth of two miles, is certainly practicable. If one 
attempt fails another will succeed; and there is every reason, from 
dynamics as well as from the 1865 experience, to believe that in 
any moderate weather the feat is to be accomplished with little 


delay, and with very few, if any, failing attempts. 
e several plans of proceeding that have been proposed are of 


two classes—those in which by three or more ships it is proposed 
to bring a point of the cable to the surface without breaking it at 
all; a those in which it is to be cut or broken, and a point of the 
—_ somewhat eastward from the break is to be brought to the 
surface, 

With reference to either class, it is to be remarked that, by 
lifting simultaneously by several grapnels so constructed as to hold 
the cable without slipping along it or cutting it, it is possible to 
bring a point of the cable to the surface without subjecting it to 
any strain amounting to the weight of a length of cable equal to 
the depth of the water. But so many simultaneous grapplings by 
ships crossing the line of cable at considerable distances from one 
another would be required that this possibility is scarcely to be 
reckoned on practically without cutting or breaking the cable at a 

int westward of the points raised by the grapnels. On the other 

d, with but three ships the cable might no doubt be brought 
to the surface at any point along the line without cutting it, and 
without subjecting it at any point to much more strain than the 
weight corresponding to the vertical depth, as is easily seen when 
it is considered that the cable was laid generally with from 10 to 
15 per cent. of slack. And if the cable is cut at some point not 
far westward of the westernmost of the grapnels, there can be no 
doubt but it could be lifted with great ease by three grapnels 
hauled up simultaneously by three ships. The catenaries con- 
cerned in these operations were illustrated by a chain with 15 per 
cent. of slack hauled up simultaneously at three points. 

The plan which seems to the speaker surest and simplest is to 
cut the cable at any chosen point, far enough eastward of the 
present broken end to be clear of entanglement of lost buoy-rope, 
grapnels, and the loose end of the electric cable itself; and then, 
or as soon as possible after, to grapple and lift at a point about 
three miles farther eastward. This could be well and safely done 
by two ships, one of them with a cutting grapnel, and the other 
(the Great Eastern herself) with a holding grapnel. The latter, on 
hooking, should haul up cautiously, never going beyond a safe 
strain, as shown by the dynamometer. The other, when assured 
that the Great Eastern has the cable, should haul up, at first 
cautiously, but ultimately when the cable is got well off the 
bottom by the Great Eastern, the western ship should move slowly 
eastwards, and haul up with force enough to cut or break the 
cable. This leaves three miles of free cable on the western side 
of the Great Eastern’s grapnel, which will yield freely eastwards 
(even if partly lying along the bottom at first), and allow the 
Great Eastern to oe up and work slowly eastwards, so as to keep 
its grappling rope, and therefore ultimately the portions of electric 
cable hanging down on the two sides of its grapnel, as nearly 
vertical as is necessary to make sure work of getting the cable on 
board. This plan was illustrated by lifting, by aid of two grapnels, 
a very fragile chain (a common brass chain in short lengths, joined 
by links of fine cotton thread) from the floor of the Royal Society. 
It was also pointed out that it can be executed by one ship alone, 
with only a little delay, but with scarcely any risk of failure. 
Thus, by first hooking the cable by a safe holding grapnel, and 
hauling it up 200 or 300 fathoms from the bottom, it may be left 
there hanging by the grapnel-rope on a buoy while the ship 
proceeds three miles westwards, cuts the cable there, and returns 
to the buoy. Then it is an easy matter in any moderate weather 
to haul up safely and get the cable on board. 

The use of the dynamometer in ing was explained; and the 
rating on the ship, the conditions of weather, and the 


But if the fault is between the land end and the fresh-cut sea- | slowly hauling in a cable, even if it were of strength quite insuffi- 


ward end on board ship, proper simultaneous electric tests on , 
board ship and on shore (not hitherto practised, but easy and ‘ ship, were discussed at some len, 
sure if properly planned) must be used to discover whether the | Great Eastern in skilful hands had been 
fault lies so near the ship that the right thing is to haul back the , better than could have been expected, anc 
If it is so, then steam power must } requirements in moderate weather. 


cable until it is got on board. 


cient to act when nearly vertical with any sensible force on the 
The manageability of the 
a? to be very much 

to be sufficient for the 
She has both screw and 


be — to reverse the paying-out machine, and by careful | paddles— an advantage possessed by no other steamer in existence. 
H 


watching of the dynamometer, and controlling the power accord- 
ingly (hauling in slowly, stopping, or veering out a little, but 


By driving the screw at full power ahead, and backing the paddles 
to prevent the ship from moving ahead,.or (should the screw over- 


never letting the dynamometer go above 60 or 65 cwt.), the cable | power the paddles), by driving the paddles full power astern, and 
(which can bear 7 tons) will not break, and the fault can be got on | driving at the same time the screw ahead with power enough to 


board more surely, and possibly sooner, than a ‘sulky ” salmon of 
30 Ib. can be landed by an expert angler with a line and rod that 


| 


prevent the ship from going astern, ‘‘ steerage way” is created by 
the lash of water from the screw against the rudder; and thus the 


could not bear 10 1b. The speaker remarked that he was entitled | Great Eastern may be effectually steered without going ahead. 


to make such assertions with confidence now, because the expe- 
rience of the late expedition had not only verified the estimates of 


| 


Thus she is in calm or moderate weather almost as manageable as 
a small tug steamer with reversing paddles, or as a rowing boat. 


the scientific committee, and of the contractors, as to the strength | She can be made still more manageable than she proved to be in 


of the cable, its weight in water (whether dee 
its mechanical manageability; but it had proved that in moderate 
weather the Great Eastern could by skilful seamanship 
position and moved in the manner required. She had actually 
been so for thirty-eight hours, and eighteen hours during the 


or shallow), and 1865, by arranging to disconnect either paddle at any moment ; 


which, the speaker was informed by Mr. Canning, may easily be 


be kept in | done. 


The speaker referred to a letter he had received from Mr. 
Canning, chief-engineer of the Telegraph Construction and Main- 


operations involved in the hauling back and cutting out the first | tenance Company, informing him that it is intended to use three 


and second faults, and re-uniting the cable, and, during seven 
hours of hauling in, in the attempt to repair the third fault. 


Should the simultaneous electric testing on board and on shore | attempt. 
| man who witnessed the Atlantic operations of 1865 shar 


prove the fault to be 50 er 100 or more miles from the ship, 
it would depend on the character of the fault, the season of the 


ear, and the means and appliances on board, whether it would be | 


etter to complete the line, and afterwards, if necessary, cut out 
the fault and repair, or to go back at once and cut out the fault 
before attempting to complete the line. Even the worst of these 
contingencies would not be fatal to the undertaking with such a 
cable as the present one. 
that almost certainly the fault would either be found on board, or 
but a very short distance overboard, and would be reached and cut 
out with scarcely any risk, if really prompt measures, as above 
described, are taken at the instant of the appearance of a fault, to 
stop as soon as possible with safety the further egress of the cable. 

The most striking part of the Atlantic undertaking proposed for 
1866, is that by which the 1,200 miles of excellent cable laid in 1865 
is to be utilised by completing the line to Newfoundland. 

That a cable lying on the bottom in water two miles deep can be 
caught by a grapnel and raised several hundred fathoms above the 
bottom, was amply proved by the nine days’ work which followed 
the breakage of the cable on the 2nd of August last. Three times 
out of four that the grapnel was let down, it caught the cable on 
each occasion after a few hours of dragging, and with only 300 or 
400 fathoms more of rope than the 2,100 required to reach the 
bottom by the shortest course. The time when the grapnel did 
not hook the cable it came up with one of its flukes caught round 
by its chain; and the grapnel, the short length of chain next it, 
and about 200 fathoms of the wire rope, were proved to have been 
dragged along the bottom, by being found, when brought on board, 
to have the interstices filled with soft light grey ooze (of which the 
speaker showed a specimen to the Royal Society). These results 
are quite in accordance with the dynamical theory indicated above, 
according to which a length of such rope as the electric cable, 
hanging down with no weight at its lower end, and held by a ship 
moving through the water at half a mile an hour, would slope 
down to the bottom at an angle from the vertical of only 20 deg. ; 
and the much heaver and denser wire-rope that was used for 
the grappling would go down at the same angle with a considerably 


3ut all experience of cable-laying shows | 





ships, and to be provided both with cutting and with holding 

pnels, and expressing great confidence as to the success of the 
In this confidence the speaker believed every — 
> as dil 
also, to his knowledge, other engineers who were not present on 
that expedition, but who were well acquainted with the practice 
of cable-laying and mending in various seas, especially in the 
Mediterranean. The more he thought of it himself, both from 
what he had witnessed on board the Great Eastern and from 
attempts to estimate on dynamical principles the forces concerned, 
the more confident he felt that the contractors would succeed next 
summer in utilising the cable partly laid in 1865, and completing 
it into an electrically perfect telegraphic line between Valentia and 
Newfoundland. 





CERTIFICATE SIGNED BY PERSONS OFFICIALLY ENGAGED IN LAYING 
THE ATLANTIC TELEGRAPH CABLE FROM THE GREAT EASTERN 
IN 1865. 

1. It was proved by the expedition of 1858 that a submarine 
telegraph cable could be laid between Ireland and Newfoundland, 
and ges tr itted through the same. 

By the expedition of 1865 it has been fully demonstrated :— 

2. That the insulation of a cable improves very much after its 
submersion in the cold deep water of the Atlantic, and that its 
conducting power is considerably increased thereby. 

3. That the steamship Great Eastern, from her size and constant 
steadiness, and from the control over her afforded by the joint use 
of paddles and screw, renders it safe to lay an Atlantic cable in 
any weather. 





* The strongest rope available was a quantity of rope of iron wire and hemp spun 
together, able to bear fourteen tons, which was prepared merely as buoy-rope (to 
provide for the contingency of being obliged, by stress of weather or other cause, 
to cut and leave the cable in deep or shallow water), and was accordingly all in 
100 fathom lengths, joined by shackles with swivels. The wire-rope itself 
never broke, but on two of the three occasions a swivel gave way. On the last 
occasion about 900 fathoms of Manilla rope had to be used for the upper part, 
there not being enough of the wire buoy-rope left; and when 700 fathoms of it 
had been got in, it broke on board beside a shackle,’and the remaining 
200 fathoms of the Manilla, with 1,540 fathoms of wire-rope and the graonel, 
and the electric cable which it had hooked, were all lost for the year 1865. 


t It is being done. 








eee, ae eee Sree ww Seed ly Se 
a to it. 

5. That the paying-out mpehinery eed, on board the Great 
Eastern worked perfectly, and can confidently relied on for 


laying cables across the Atlantic. 

% ‘That with the improved telegraphic instruments for long 
submarine lines a mee of more than eight words per minute can 
be obtained through such a cable as the present Atlantic between 
oundland, as the amount of slack actually payed 
out did not exceed 14 per cent., which would have made the 
total cable laid between Valentia and Heart’s Content less than 
1,900 miles, 

"7. That the present Atlantic cable, though capable of bearing a 
strain of 7 tons, did not experience more than 14 cwt. in being 
payed out into the deepest water of the Atlantic between Ireland 
and Newfoundland. : 5 

8. That there is no difficulty in meaning buoys in the deep 
water of the Atlantic between Ireland and Newfoundland, and 
that two buoys, even when moored y, A piece of the Atlantic cable 
itself, which had been previously lifted from the bottom, have 
ridden out a gale. i 

9. That more than four nautical miles of the Atlantic cable have 
been recovered from a depth of over two miles, and that the 
insulation of the gutta-percha-covered wire was in no way what- 
ever impaired by the depth of water or the strains to which it had 
been subjected by lifting and passing through the hauling-in 
apparatus. : . 

10. That the cable of 1865, owing to the improvements intro- 
duced into the manufacture of the gutta-percha core, was more 
than one hundred times better insulated than cables made in 1858, 
then considered perfect and still working. 

11. That the electrical testing can be conducted at sea with such 
unerring accuracy as to enable the electricians to discover the 
existence of a fault immediately after its production or develop- 
ment, and very quickly to ascertain its position in the cable. 

12. That with a steam engine attached to the paying-out ma- 
chinery, should a fault be discovered on board whilst laying the 
cable, it is possible that it might be recovered before it had reached 
the bottom of the Atlantic and repaired at once. 

S. CANNING (Engineer-in-Chief, Telegraph Construction 
and tenance Company). 

JAMES ANDERSON (Commander of the Great Eastern). 

DANIEL GOOCH, M.P.(Chairmanof Great Ship Company.) 

HENRY CLIFFORD (Engineer). 

WILLIAM THOMSON, LL.D., F.R.S. (Prof. of Natural 
Philosophy in the University of Glasgow). 
CROMWELL F. VARLEY (Consulting Electrician of 
Electric and International Telegraph Company). 

WILLOUGHBY SMITH. 
JULES DESPECHER, 








EMPLOYMENT OF GIRLS AT COLLIERIES.—Among the papers 
presented to Parliament is a report by Mr. Higson, inspector of 
collieries, on the death of a girl twelve years old, killed at the 
Moss-house Colliery, Rainford, I hire. On going to work 
last month, on the first morning of her engagement, she arrived at 
seven, ins of six o’clock, and consequently found no one in 
attendance at the surface, where she was to be employed, to 
instruct her in her duties. Setting herself to work as she best 
could, she made a mistake which released an empty truck on a 
descending railway, and not knowing what to do, was crushed in 
her efforts to stop it. Mr. Higson reports that in his district a 
great number of females are employed above ground to separate 
dirt and shale from the coal, 1 the railway trucks, and move 
them to and from the screens, but it is an exception for a girl of 
such tender age to be so employed, and he has not met with a 

arallel case. They are generally a few years older before they 
oe such work, and for some time it is made easy, and they are, 
as a rule, properly overlooked. No females are employed below 
ground, neither are they allowed to land the coal at the pit mouth. 
The labour of females above ground is not altogether excessive ; 
they have, however, to do some things for which they are not well 
qualified. In this case Mr. Higson at the inquest expressed his 
opinion on the transaction in very plain language, and was well 
supported by the coroner, but many of the jury would not say that 
the manager had, to say the least, acted unwisely in employing 
one so young. 


Our IroncLaps.—The following is a list of the ironclads we 
now possess either actually in commission or nearly ready for sea, 
and exclusive of those which, like the Hercules, &c., have not long 
been begun:— 
































| ry zs 
Ss | ee 
& | & | 4) ¢| = | Thickness] Thickness 
Ship’sName. | & * |Rls|e2 of of 
| 5 2 |§/8 | | Armour. | Backing. 
- s : 
ke } } gs 
| | Aq 
| Feet Feet | Inches, Inches. 
Achilles .. 6,221 | 1,250 | 380 53 26 | 4} 18 
Black Prince | 6,109 | 1,850 | 380 58 26 | 43 18 
Warrior 6,109 | 1,250 | 380 58 | 26 | 43 18 
Agincourt .. 6,621 | 1,350 | 400 59} 36 | 53 10 
Minotaur .. .. ..| 6,621] 1,350| 400 59 36 | 5 10 
Northumberland —..| 6,621 | 1,350 | 400) 59 | 36 | 5 10 
Hector oo ee 4,089 800 | 280 56 |- 32 | 4 18 
Valiant . 4,063 | 800] 280 56) 32 4 18 
Defence 3,720} 600) 280 54) 16 4 18 
Resistance .. 3,710} 600} 280, 54 16 4 18 
Wood = ship, 
Caledonia .. 4,125 | 1,000 | 273 59 | 32 4} { side 294in, 
thick, 
Ocean .. oe 4,047 | 1,000 | 273) 55 | 32 4} ditto 295. 
Prince Consort .. | 4,045 | 1,000 | 273) 58 | 32 44 ditto 29}. 
Royal Alfred +-| 4,068 | 800) 273 53 | 32 6 and 44 /ditto 295. 
Royal Oak.. .. “a 4,056 | 800} 273, 58 | 32 44 ditto 29h. 
Lord Clyde... «| 4,067 | 1,000 | 980] 59 | aif “and Pd { ditto 314. 
| | | =<. a8 
Lord Warden ««| 4,067 | 1,000 | 280, 59 34} berg | ditto 314. 
Zealous ++ 6/3,71G| 800} 252) 59 | 16 44 ditto 30}. 
Bellerophon ., ..| 4,246 | 1,000 | 300) 56 | 12 6 10 
| Wood ship, 
Pallas .. «+| 2,372 | 600) 225) 50 | 5 44 | side 22in, 
thick, 
Favourite . --| 2,094} 400] 225 47| 8 4} (ditto 26. 
Research . -| 1,253} 200} 195) 38 4 4 \ditto 19. 
Enterprise .. 993| 160| 190 36, 4 43 ditto 194 
Viper .. 737 | 160} 160 32 2 45 10 
Vixen.. . 754! 160/ 160 32, 2 4, 10 
Waterwitch 777, (167| 162, 32 | 2 45 10 
Prince Albert .. | 2,529 500 | 240 48 6 44 18 
| | | |Wood ship, 
Royal Sovereign 3,765 800| 240 62) 5 5} | side 36in. 
| thick. 
Scorpion .. .. «| 1,857 350)| 220 42 | 4 | 4hand3 9 
Wivern e 1,857 350) 220 42 4  4gand3 9 








The Times publishes this list, which is right; and adds a wish ‘‘that 
the Admiralty would adopt the French system of fastening on 
the plates with what are termed wood screws instead of through 
bolts,” which is wrong; going on to say that “‘the latter weaken the 
plate very considerably and do not hold it on at all, whereas the 
trials made with the French system of fastening at Shoebury 
showed it to be so superior to ours as to be literally above any 
degree of comparison.” This passage affords another excellent cx- 
ample of the blunders which people commit when they write about 
that which they do not understand. It is perfectly true that the 
wood bolts referred to did not break, and that for the best of all 
reasons—the wood did not afford sufficient hold to overcome their 
tenacity, the bolts drew bodily out of the timber, but the destruc- 
tion of the target was none the less complete because they did not 
actually break. 
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RAILWAY MATTERS, 


E1GuT miles of the Isle of Wight Railway are now open. 

A BILL has been introduced into Congress to prevent the issue of 
free railroad passes. ~ 

Tue cost of the transfer of goods from one gauge to another is 
said to average a shilling a ton. 

THE directors of the Furness Railway propose to lay down one 
mile of steel rails at each of the principal stations on trial. 

Tue chairman of the Dublin and Belfast Junction estimates that 
the company derived from £1,500 to £2,000 from the International 
Exhibition. 

Tue Andover and Redbridge Railway has now been in operation 
a full year, and the traffic, although not heavy, is greater was 
at first expected, and continues steadily to increase. 

A COLLISION, resulting in the death of one man and the injury 
of three others, oc on Monday peeing See the Middleton 
Junction station of the Lancashire and Yo: ire Railway. 

THE total length of the Beddgelest line is nine miles, of which 
six are reported as complete. A bill is before Parliament to 
authorise an tion with the Cambrian Railway Company, 

Ir ap from an official statement that the whole distance 
qxesutel, or" rather pierced, of the Great Mont Cenis tunnel works 
= 1865 was 4,110ft., or rather more than three-quarters of a 

e. 

Art the close of this year it is expected that the Roman Railway 
Company will have 1,060 miles in 0} tion, commencing at the 
Spezzia and passing vid Leghorn, Pisa, Florence, Rome, Naples, 
and Ancona. 

Axout thirty plans have been sent in to the directors of the 
North British, in compliance with an invitation for competing 
designs for projected improvements at the Waverley station, 
Edinburgh. 

TuE rolling stock of the Taff Vale Railway Company, exclusive 
of vehicles the property of freighters and others, comprises 2,749 
vehicles of all descriptions, of which 2,423 are 1 from the 
Taff Vale Wagon Company. 

Ir is said that as many as 20,000 of the labouring classes will 
this year be removed from their present dwellings through the 
operations of railway companies in the course of constructing new 
railways in the metropolis. 

Ir is hoped by the railways interested that the whole of the 
enormous coal traffic from South Wales to London will ultimately 
fall into their hands, and rates are being so adjusted as to bring 
the rail rate very near to that by sea. 

A NEW and commodious station has been opened at Stratford 
Branch Junction, on that section of the North London Railway 
which passes along the extreme eastern end of Victoria Park, in 
lieu of the old station at Hackney Wick. 

THE Metropolitan Railway Company have presented to Parlia- 
ment a bill asking for additional powers, and containing a clause 
limiting the company’s liability for injury by accident on the rail- 
way to cases in which notice of the claim is given to the company 
within two months. 

ANOTHER rolling-stock company is about to be started for Sout! 
Wales and the west of England, and the prelimi arrang t 
are already nearly completed. Several influential Bristol capita- 
lists are the principal promoters, and the greater part of the capital 
has been subscribed. 

Tue Stafford and Uttoxeter directors report that their line has 
been seriously retarded by the death of one of the contractors, but 
the works are now being pushed on with the utmost energy. 
Three engines are at work on the line, and the stations will be 
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Ir has been ascertained that railway carriages and wagons can be 
produced in Victoria fifteen per cent. less in cost than had been 
previously paid for imported carriages. Many hundred thousands 
of feet of colonial-grown blackwood and Sydney cedar have already 
been used for the purpose. 

THE Metropolitan District line between Kensington and West- 
minster Bridge is expected to be opened within eighteen months 
from the present. The Thames embankment portion has been 
delayed by the impossibility of —_— with the embankment 
and the railway simultaneously for want of room. 

THE works on the Denburn Valley Railway are being pressed on 
as rapidly as possible. The formation of the northern section of 
the Dundee and Forfar Railway will, it is expected, be commenced 
in a few weeks. The Crieff and Methven Railway is nearly com- 
pleted, and will be opened for traffic early in April. 

TuHE traffic on the Scinde railway has increased. The average 
receipts per mile of railway during the entire year amount to 
£14 8s. Ba. per week, and the receipts per train mile to 5s. 8d. 
The number of passengers carried during the year was 111,180, 
as against 100,724 in the previous year; and the traffic has been con- 
ducted without accident. 

THE Glasgow and South-Western Railway has a capital of nearly 
£6,000,000. Comparing the past half-year with the corresponding 

riod of the previous year, the increase of traffic has been 
Bos, 304, earned by an extra expenditure of less than £4,000, or 
about 14 per cent. The working expenses, including the renewal 
of way, were only 38 per cent. 

THE carriage of dead meat is becoming an object of attention to 
railway companies now that the conveyance of cattle is prohibited. 
The directors of the Bristol and Exeter line have established 
slaughter-houses at Tiverton and Bridgewater, and are considering 
the propriety of establishing them at other points of their line as 
a demand for them may arise. 

TuE gales and floods which have latterly prevailed throughout 
Devonshire and Cornwall have been unexampled in violence since 
the construction of the South Devon Railway, but, although the 
ordinary maintenance charges have been thereby in , it is 
satisfactory to report that no injury has been sustained by the 
company’s sea wall and defences. 

THE stockholders of the Southern Pacific Railroad have just 
held a meeting at New Orleans to take measures for the early 

rosecution of the work. The road is proposed to be constructed 

rom the Texas State line, between Shreveport and Marshall, to 
El Paso, a distance of 800 miles. There it will connect with the 
California Southern Pacific Railroad. 

GOVERNMENT does not think that it would be expedient to con- 
tinue for any considerable time the prohibition of the movement 
of cattle by railway. They think there ought to be substituted 
for prohibition permission to move cattle by railway, subject to 
restrictions and precautions, with the view to prevent the spread- 
ing of the disease. These restrictions will form part of the general 
order now in preparation. 

THE passenger cars plying at certain hours on Sunday in Pitts- 
burg having been suppressed by enforcing the law, the people 
retaliated by arresting the drivers of nearly all the private carriages 
on a particular Sunday. These were held toappear before the city 
authorities next morning, when their employers were duly fined 
for setting them to work on the Sabbath-day. After this trial the 
cars were permitted to run on Sunday without interruption. 

WE regret to state that on Tuesday last Mr. James, the assistant 
engineer to the Great Western Railwa: , was killed near Ealing. 
It appears that he momentarily stepped out of the way of a qk 
train coming up, into the down line, just as the 1.15 fast down 
train approached. The engine struck him with fearful force, 
hurling him to a iderable dist When picked up he was 
found to have been much injured about the body, and his skull 
fractured, and life was quite extinct. Mr. James was an old 
servant of the company and greatly esteemed. He leaves a widow 
but no family. 








NOTES AND MEMORANDA. 


As many as 12,500 facets have been counted in the eye of a 
dragon-fly. 

THE average daily yield of mineral oils in the United States is 
estimated at about 50,000 gallons. 

THE combustion of hydrogen gas gives off sufficient heat to melt 
315°2 times its weight of ice ; that of carbon 104°2. 

Sea water transmits the red rays of the spectrum more freely 
than any other, and reflects the violet most copiously. 

SmNcE 1859, 350 to 360 ships of the royal navy have been broken 
up. This is nearly at the average rate of one per week. 

THE aneroid barometer was invented by Vidi, and introduced to 
the British Association, in 1848, by Professor Lloyd, of Dublin. 

THE area of the South Staffordshire coalfield is ninety-thre® 
square miles, and it is estimated that the coal will last 120 years. 

Ir has been estimated that a ton and a-half of water falling 
~ foot per minute will grind and dress a bushel of wheat per 

our, : 

THE materials used in the construction of the Warrior weighed 
6,020 tons; in the Black Prince, 6,300 tons; and in the Hercules, 
6,740 tons. 

Ir hydrogen gas be breathed for a few moments it has the 
curious effect of changing the voice. The effect very soon dis- 
appears. 

THE invention of shells is claimed for the Venetians as early as 
1376, but some authorities name Malatesta, Prince of Florence, as 
the inventor of these projectiles. 

BlAIzE lately found in the tombs of the ancient Peruvians, 
which had been closed previous to the conquest by the Spaniards, 
has been known to grow when planted. 


THE vapour of water when present increases the absorption of 
heat by the air in a very extraordinary degree ; thus the heat of 
the earth is prevented from being radiated into space and lost. 

PLANTS which grow on high grounds, and in dry and cold places, 
are of a tonic, acid, and stimulating power ; while those which 
grow in low and moist grounds possess the contrary properties. 

ONE grain of zinc was found to raise only 8 lb. 1ft. high by 
means of an electro-magnetic engine ; one grain of coal in the fur- 
nace of a Cornish engine will raise 143 lb. through the same 
distance. 

It is stated that by transplanting flowering plants several times 
a year for two successive years without allowing them to bloom, 
they can be made to produce double blossoms, while the plant only 
previously gave single ones. 

THE passage of a current of electricity through an infusion 
hastens the production of infusoria. Atmospheric electricity, 
especially if the tension lasts for several days, is still more striking 
in its effect. 

PuGET succeeded in adjusting the eye of a flea so that by the 
use of the microscope he was enabled to see objects through it. It 
multiplied and diminished every object. Thus a soldier appeared 
like an army of pigmies. 

THERE is a colliery shaft in Belgium 932 yards indepth. In 
Saxony there is another upwards of 800 yards; and in the Dukin- 
field Colliery the black mine has been followed to the depth of 
940 yards from the surface. 

Ir has been ascertained that, using “Joule’s unit,” one pound 
of zinc consumed in a Grove’s battery would, if the heat were 
utilised, raise 1,698,0001b. one foot high; and one pound con- 
sumed in a Daniell’s battery 1,019,000 Ib. 

Ir has been found that 1 lb. of hydrogen combining with oxygen 
is capable of raising 51,146 Ib. of water 1 deg. Fah.; 1 lb. of 
carbon, 14,500 Ib. of water; 1 Ib. of phosphorus, 11,900 lb. of 
water; and 1 lb. of sulphur, 2,800 Ib. of water. 

Squares of gold-leaf have been obtained so small, that three 
billions eight hundred and forty million of them would occupy no 
more than a single square inch ; and yet each one would be visible 
under the best objectives of modern microscopes. 

THE Russians have taken photographic portraits of the various 
inhabitants of the Steppes of the Oural, with a view to ethnologi- 
cal studies. One view gives a profile, and another a full face ; the 
subjects were shaved to exhibit the true form of the head. 


Dr. TYNDALL states that the absorption of radiant heat by 
atmospheric air in a short tube, and at a tension of 30in., being 
taken as 1, chlorine would be 36; hydrochloric acid, 62; carbonic 
7 90; sulphuretted hydrogen, 390, olefiant gas, 970; ammonia, 

5195, 

THE waters of the Mediterranean contain 3°7 per cent. of salt’ 
those of the Atlantic, 3 to 3°6 per cent.; the north of the Cattegat 
1°8 to 2 per cent.; while the saltest part of the Baltic yields only 
AD wg cent. of salt. For this reason oysters are not found in the 

altic. 

The typhoons of the Chinese seas vary from 3 or 4 to about 60 
miles in diameter. In the Arabian Sea cyclones are supposed 
to be under 240 miles in diameter. In the Bay of Bengal the usual 
= — 300 to 400 miles, although they sometimes contract to 

miles. 


THE length of wave of the red lithium ray of light is 0006733 
millimetres. The wave length of the yellow sodium line is 
0005918 millimetres; that of the n thallium line is 0005348 
millimetres; while that of the blue strontium line is ‘0004631 
millimetres. 

PROFESSOR RANKINE has shown that the strain thrown on a 
bridge by a load moving at an infinite speed is precisely double 
that produced by the same load when at rest, consequently 
moving loads, such as railway trains, strain a bridge more than 
static loads in some determinate ratio to the speed. 

Ir all the seeds of a plant of hyosciamus, which of all known 
plants produces the greatest number of seeds, came to maturity, it 
would only require four years to cover the earth with a. And 
if all the ova of a herring became fish, eight years would suffice for 
its posterity to fill the whole ocean. 

THE comparative magnitude of the planets is as follows :—Sup- 

ing the earth to be 12in. in diameter, then Herschell is 4ft. 5in., 

turn 10ft., Jupiter 11ft. 3in., Venus 1ljin., Mars 6}in., Mer- 
cury 4jin., Pallas 3jin., Juno 2}in., Ceres 1jin., and Vesta only 
4in. The sun is 111ft. 8in., and the moon 3}in. 

THE lines of the Warrior and the Black Prince are the same, and 
the dimensions of the two are absolutely identical. The engines 
also are of equal power, and built by the same maker. Yet the 
8 of the Warrior is a full knot an hour in excess of that of 
the sister ship, a fact which is apparently totally inexplicable. 


THE iron-clad ship Research, on her return voyage from Water- 
ford to Cowes, attained a speed of 11°6 knots under sail and steam 
on one occasion, and she has run off 10°7 in a heavy sea with ease. 
These facts are indisputable. Mr. Reed’s small ships are not quite 
so bad as some people would have us think. 

Dr. Hauiey was the first to fit glass windows in the top of 
diving bells. Spalding subsequentiy placed panes in the sides. 
These did not give much light, and Triewald made a bell of copper 
tinned inside to give a high reflecting power. The amount of 
light taken in was increased by fitting three powerful convex 
lenses in the top of the bell. 

THE greatest pressure of wind ever registered at Glasgow 
Observatory was 55 Ib. per foot. Professor Airy, however, states 
that it may reach 80 Ib. ong foot in this country, while Mr. Scott 
Russell asserts that 40 lb. per foot is about the maximum force 
which it is necessary to reckon upon in constructing roofs, &c. 
This is identical with the maximum registered at Menai Bridge. 








MISCELLANEA. 


Mr. Henry Fenwick has resigned his place as one of the Lords 
of the Admiralty. 

A school of English opticians is growing up and already rivalling 
their foreign competitors. 

Tue Bridge-house estates committee is engaged in negotiations 
for the purchase of Southwark Bridge. 

Durine the past week twenty-eight wrecks were reported, 
making the total for the present year 527. 

Or the 529,241 persons who visited Kew Gardens last year 
260,040 arrived on Sundays, and 269,201 on week days. 

A SEVERE shock of earthquake was felt at Drontheim, Norway, 
on the 9th, at 2a.m. The shock lasted about a minute. 

Tue FreNcH Minister of Marine has issued a decree makin 
Cherbourg a port of the first class, ranking next to Toulon an 
Brest. 

THE Boston Board of Trade has appointed six delegates to go to 
Washington to advocate the merits and claims of the Northern 
Pacific Railroad. 

ALREADY the list of competitors for the honour of designing the 
new law courts has been reduced by the resignations of Messrs. 
Hardwick and Wyatt. 

THE gold-bearing quartz in the vicinity of the great falls of the 
Potomac, about fourteen miles from Washington city, is beginning 
to attract considerable attention. 

THE shipments of copper ore from San Francisco to Boston, 
during 1865, were 10,644 tons; to New York, 7,528 tons; to Great 
Britain, 10,762 tons. Total shipments, 28,934 tons. 

On Sunday, the 4th inst., the steamer Lockwood, on the 
Mississippi River, exploded her boilers when near Memphis, and 
= wholly destroyed. It is reported that twenty-five lives were 

ost. 

Ir is a curious astronomical fact that whilst there was no full 
moon this year in the month of February, both January and 
March each have two; January on the Ist and 30th, and March on 
the 1st and 31st. 

THE celebrated Saarbriick mines (Prussia) are about being sold 
or leased. The nett profit amounts to 2,000,000 thalers annually, 
and, it is said, may be doubled, without the coal being exhausted 
for centuries to come. 

THE race between the Winooski and Algonquin has taken place. 
The former vessel (Mr. Isherwood’s) beating the latter by seventy 
miles in 390. We have found it impossible to obtain anything 
like a trustworthy detailed report. 

A BLOCK of limestone of fine quality has been cut at the 
Carrigacrump Quarries, near Rostelian, measuring 30ft. in length, 
22ft. in width, and 7ft. in thickness, containing 4,620 cubic feet of 
stone, and of the weight of 355 tons. 

THE Oil Springs Chronicle, of Canada West, says that an extra- 
ordinary oil well has just been discovered in Canada. It yielded on 
the 21st of February 2,259 gallons of oil in one hour, which was at 
the rate of 1,692 barrels of thirty-two gallons each a day. 

Ir is stated that during the late gales the famous oneal 
of St. Nicholas Church, Newcastle —one of the most beautiful 
works of its kind in existence, and which is very much in need of 
repair—rocked to and fro so much that it was expected to fall. 

THE amount of steel exported by rail from Pittsburg, United 
States, in the year ending September Ist, 1864, was 11,874,202 Ib., 
against 7,824,873 lb. for the previous year. About the same 
amounts, with the same ratio of increase, are exported by river. 

SomE specimens of air from a London law court (the Court of 
Queen’s Bench) were recently examined by Dr. Angus Smith. He 
reports that “‘they are the most deficient in oxygen of any 
specimens found by me during the day in inhabited places above 
ground.” 

From fifty-two to fifty-six trains pass one way or the other on 
the New York Central Railroad daily. It has 168 engines, 366 pas- 
senger and baggage cars, and 5,254 freight cars. It carried 
3,783,262 passengers last year, at an average of about two cents 
fare a mile, and at an average rate of speed of twenty-eight miles 
per hour. 

Dr. FRANKLAND has made analyses of the drinking waters of 
London during the several months of the year, and has discovered 
that the amount of solid impurities in London river water is 
always greatest in wet weather, also that the organic matter 
it contains is greatly increased during rain. 

THE Societa Anonima Edificatrice of Florence has already been 
of signal benefit to the working classes. The buildings completed 
contain 930 rooms, which may in sets of from one to five at the 
following annual rents, which are paid half-yearly: one room, 
40f. ; two, 75f.; three, 110f.; four, 220f. ; and five, 300f. 

THE Registrar-General estimates as follows the population of 
the eight metropolitan boroughs on the 8th of April, 1866, midway 
between the Census of 1861 and that of 1871 :—The City, 104,908; 
Westminster, 261,389; Southwark, 204,872; Marylebone, 473,091; 
Finsbury, 423,560; Tower Hamlets, 710,179; Lambeth, 319,403; 
Greenwich, 160,086. 

In Mr. Siemens’ gyrometric governor for steam-engines a large 
metal cup dips into water, and produces a regulating effect by its 
overflow, in combination with wheels by which that effect is 
transmitted to the engine, whatever may be the amount of resis- 
tance. In this way the defect in action upon the valve which 
prevails in Watt’s governor is successfully overcome. 

A GREAT improvement has taken place in the carriages employed 
to convey the immense blocks of cut stone used in the new build- 
ings in Paris. For the clumsy two-wheeled dray is substituted a 
a carriage on four wheels made of wrought iron. It is further pro- 
posed to move those stone-drays by steam, in the same way as the 
a which are used in crushing the stones in the streets of 

aris. 

THE diving bell has been abandoned on the Thames in favour of 
the diving dress, principally because the men employed were found, 
while the Westminster Bridge was being built, to spend their 
time at the bottom in playing cards, and there was of course no 
effectual means of keeping a check on them, It is not easy to 
play cards in a diving dress alone, however, and the remedy has 
proved very satisfactory in its operation. 

OERSTED’S apparatus for showing the compressibility of water 
and liquefaction of gases effects its object by a neat and ingenious 
process. Within a large glass vertical tube smaller tubes are 
fitted, containing different gases, water, and mercury. Pressure is 
applied by means of an air-pump, and as the mercury rises in the 
tubes it compresses the gases, which presently are seen to liquefy. 
But on removal of the pressure they resume their gaseous con- 
dition. 

THE ber of proposing exhibitors for 1867 exclusive of the 
fine artsis2,280. In 1855 the number was 1,541. The total nett space 
demanded in the forthcoming Exhibition exceeds 305,000 square 
feet (exclusive of space demanded in the park). The nett space 
at the disposal of the British executive is 93,000 square feet, or 
cousidesehiy less than one-third of the space asked for, In 1855 
the nett space filled was 65,000 square feet. 

THE whole of the timber wharfing of the Dagenham Dock on 
the river front is completed, and is now — backed up with 
concrete, &c. The cofferdam is nearly finished, and the excava- 
tion of the entrance basin is being proceeded with; the embank- 
ment of the lake is also going on rapidly. The jetty in the river 
is finished, and a line of ils faid on it, which connects it with the 
London and Tilbury Railway. The station at the junction is 
nearly finished, and in the course of three weeks the company will 
be enabled to discharge vessels at the jetty and distribute cargoes 
to all parts of the kingdom. 
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MR. WEBB’S SYSTEM OF MAKING CAST STEEL TIRES. 
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Mr. F. W. Wess, of Crewe, has introduced a system of making 
steel tires which he has secured by a patent. Under this system 
the steel is cast in a mould of peculiar shape and arrangement, the 
lower side of the mould being formed by a plate supporting the 
mould-box, which is of such shape in its interior as to form a cast- 
ing resemblirg a solid railway wheel with a part attached to one 
side representing the axle. That part of the mould-box forming 
the upper side of the tire as it is cast, is coned from the part form- 
ing the periphery of the tire to the vertical stalk representing the 
axle, the cone form of the mould is found to allow a free escape 
for the air or gi ses during the pouring of the metal, and it also 
gives the casting .n additional thickness to allow for the consolida- 
tion of the metal in the subsequent process. That part of the 
mould representing the axle extends above the body of the tire so 
as to give a sufficient head to the molten metal when poured into 
the mould to make the casting as sound and uniform as possible. 
The stalk not only allows ‘‘ head” in casting, but forms the part 
where the ‘‘ shrinkage” of the metal will occur, called ‘‘ piping;” | 
but as this stalk necd only be made use of to facilitate the process | 
of manufacture, and is subsequently removed, that portion of the | 
casting which is intended to form the tire is as sound as a casting can 
be made of steel. The casting thus made is next heated sufficiently, 
and to its stalk a porter bar is secured, by which the intended tire 
is manipulated. The edge or periphery of the tire is then worked 
between swages of stfitable form acting by pressure or percussion 
so as to consolidate the metal. The casting is then placed upon a 
flat block or a swage of suitable shape, having a hole inits centre to 
receive the stalk, and is consolidated by another flat surface or 
swage acting upon its upper side by pressure or percussion; then a 
punch is brought upon the centre of the casting and forced through 
it, driving out that part of the metal to which the stalk is attached, 
or the stalk may be turned or bored out and the tire completed in 
the usual manner. 

We have illustrated the mould in Figs. 1 and 2 in sectional 














elevation and plan. a is the base plate; ) the mould box, kept 
central on the base by the projections a'. A piece of fire-brick a? 
is let into the base plate, to protect it against the action of the 
falling molten metal when it is first poured into the mould. When 
the mould is used it is coated with the regular lampblack wash, 
and is heated to prevent a too severe chill of the molten steel 
when it enters the mould. 

The mould shown in these figures will form a casting witha 
flange, but Fig. 3 shows the section of a mould for casting a blank 
tire, the casting being of such form as to be easily formed or rolled 
in the subsequent process into a tire of any required section; Fig. 4 
is a section where ¢ represents the upper and lower swages of the 
steam hammer for swaging and consolidating the edges of the tire 
casting when heated, the casting being moved by the porter bar f 
attached to the stalk of the casting by hoops f', as shown. 

Fig. 5 illustrates the mode in which the steel tire castings may 
be consolidated upon the edge by Mr. Ramsbottom’s patent duplex 
steam hammer, where two rams or hammers x moving horizontally 
upon wheels to and from each other, act upon the article placed 
between them; the tire casting has its stalk inserted in a holder f, 
this holder being placed upon a table arranged to turn upon an 
axis so that the casting may be partly rotated after each blow. 
When the edges of the tire casting are consolidated, it is then, 
after being sufficiently heated, placed upon a block g, as shown in 
Fig. 6, and is flattened into the form shown by a hammer or by 
pressure; then a punch g' is brought over it, and this forces some 
of the metal from the centre towards the circumference, further 
consolidating the metal, and the continued advance of the punch 
finally drives out the stalk. The hole thus formed through the tire 
casting is further enlarged, and the metal further consolidated b 
a series of taper punches, or by being forged or swaged on a ‘‘ bec 
anvil” till the hole is large enough and ready to be acted upon (as 
shown in Fig. 7, a section) by the rolling mill in which the tire is to 
be rolled to the diameter and section required. 
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In the ouempratns engravings we illustrate a somewhat | 
n, 





remarkable form of k invented by M. Hoffmann, of Berlin. | 
Some sixty of these kiln, are aJready at work on the Continent 
and in Great Britain, and we have heard them spoken of so highly | 
that we think it right to bring them under the notice of our 
readers. The furnace or oven consists of a circular channel O of | 
any section, which receives the objects to be fired, introduced | 
through doors in the outside wall or by apertures formed in the | 
top of the arch, when the structure is built in the ground. Flues | 
lead from the bed of the furnace to the smoke chamber R, which | 
surrounds the base of the chimney. The communication can be | 
cut off when required by means of cast iron bell-shaped covers. | 
An intercepting damper can be lowered in grooves built into the | 
walls of the furnace immediately behind each flue, so as to| 
separate it at any distinct or equi-distant compartment. The fuel | 
ASSES me apertures which are constructed in the arch, and 
alls through channels formed by the objects to be burnt to a | 
chamber in the bed of the furnace, from which a certain number | 
of small flues radiate to produce a free current from fire to fire. | 
In practice it is found better to divide the kiln into twelve | 
chambers, to which there are twelve entries or doorways, and the 
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same number of flues communicating with the smoke chamber, 
and just as many openings in the arch for the reception of the 
large intercepting damper—thus the furnace can be divided at any 
one of the twelve parts. Fora better distinction, these compart- 
ments may be numbe from one to twelve, of which two, 
Nos. 12 and 1, we will sup are separated by the intercepting 
damper. The objects to So Geanet may be bricks or tiles, &c., 
and the fire in full operation—the doors leading to the compart- 
ments 1 and 2 being open, No. 1 for filling it with fresh goods, 
and No. 2 for taking out those already burnt. The chambers Nos. 3, 
4, 5, and 6, which are all filled with burned goods, are gradually cool- 
ing by the air entering through the doors of Nos. 1 and 2, and as 
it passes on through warmer and at last glowing ware, it will 
result that the kiln fires are supplied with atmospheric air almost 
as hot as the furnace itself. In chamber No. 7, the fire is burning, 
and when its contents have reached the desired temperature, 
No. 8 will have arrived at such a degree from the absorption of the 
waste heat, that the fuel introduced from the top is instantly 
inflamed. 

The compartments Nos. 9, 10, 11, and 12, will be dried off, and 
heated one after another by the waste heat which passes through 





and expends itself on the contents of these chambers, and on its 
arrival in No. 12, meeting with the obstruction of the large 
damper, it is conducted by the small flue to the chimney, with its 
temperature again so lowered that it will only just support the 
draught. No. 1 being now filled again, the dasnper between 12 
and 1 is lifted and lowered between 1 and 2. e bell damper 
above the mouth of the flue No. 12 must be lowered, and that of 
No. 1 lifted. The doorway of No. 12 must then be closed, and 
that of the com ent No. 3 opened; the contents of which 
will be sufficiently cooled to be en out, while No. 2, which is 
empty, can be filled again. 

the 5th of last January Professor J. Thomson, of Belfast, 
read a paper, on the manufacture of bricks, before the Chemico- 
Agricultural Society of Ulster, in which he referred at con- 
siderable length to the Hoffmann oven. Professor Thomson is 
a high authority, and the following abstract of his paper 
will therefore be found interesting :—‘‘ After giving ew 
tions of the chemical composition and other characters cf 
different kinds of clays, and the changes which they undergo in 
being burnt or raised to an incandescent heat, Professor Thomson 
explained the chief methods in use for working the clay and 
forming it into bricks ready for the kiln. He then turned atten- 
tion to the t loss of heat which occurs in the ordinary modes 
of burning bricks in common kilns. This great loss, he pointed 
out, arises in a twofold way. First, during the burning of the 
bricks the air which has posert through the fuel, or among the 
heated bricks, and the smoke, including gaseous products generally, 
passes away from the kiln to waste at a very high temperature, 
even at a red heat, during a considerable part of the process. 
Secondly, when the bricks are raised to the high temperature 
required to burn them, and render them permanently hard, the 
great store of heat which they contain is entirely thrown to waste 
while they are left to cool. He stated that he had noticed with 
much interest the very admirable principles of a new kind of 
kiln with perpetually revolving fire, both for brick-burning and 
lime-burning. In this new kiln a remarkable economy of fuel is 
effected in a twofold way; in fact, by saving the twofold loss of 
heat already mentioned; for, first, it saves the heat of the gaseous 
products of combustion and unconsumed air passing through and 
away from the burning bricks, by applying this heat effectively 
in drying the new fresh bricks about to be burnt, and raising 
them up to an incandescent temperature, so that only a very 
slight addition of heat directly from ignited fuel is required to 
complete their burning; and, secondly, it saves the heat of the 
cooling bricks, after their having been sufficiently fired, by apply- 
ing it all in warming the air which goes forward to supply th 
fires; so that the fuel is burnt with air already at an incandescent 
temperature, instead of requiring, as usual, to heat the air for its 
own combustion. Professor Thomson, with the aid of drawings, 
which we have reproduced on a smaller scale, went on to explain 
the manner in which these principles are practically carried into 
effect, taking as an example the large kiln which Mr. Moore is 
constructing at his brick-works at Hayfield Park, in the neigh- 
bourhood of Belfast. The kiln, as will be seen, is built in the 
form of a large arched passage, like a railway tunnel, bending 
round in going forward on the ground till it closes with itself to 
form a on circular ring-chamber, within which the burning of 
the bricks is carried on. This ring-chamber may be of any con- 
venient dimensions, 160ft. diameter being a suitable size. Round 
its circumference there are twenty-four entrance doorways, admit- 
ting of being closed with temporarily-built bricks and clay, so as 
to retain the heat and exclude all entrance of air by the door- 
ways so built up. The + ring-chamber may now be conceived 
as consisting of twenty-four compartments or spaces, with one of 
these doorways to each. In the centre of the ring a high chimney 
is erected, and from each of the twenty-four compartinents of the 
annular chamber an underground flue leads into the chimney. 
There are, then, twenty-four of these flues converging towards the 
centre like the spokes of a wheel, and each flue has a valve, by 
which its communication with the chimney can be cut off. Arrange- 
ments are made by which a partition like a damper or portcullis 
can be let down at pleasure, so as to cut off all commeniention 
between any of the twenty-four compartment of the ring-kiln 
and the next one. Let us now suppose the working of the kiln to 
have been already fairly established, for, after being once kindled, 
the fire is never extinguished, but the burning of new bricks and 
the removal of the finished produce is carried on by a continuous 
and re; process from day to day. Two adjacent compartments 
have this day their entrance doors open, all the rest being perfectly 
closed. By the arrangement of the valves in the flues, and the 
large damper or portcuilis, the air which gets admittance alone by 
the two open doors has to go round the whole circuit of the ring- 
kiln in order to be drawn into the chimney. From one of the two 
open compartments men are taking out the finished and cooled 
bricks, and in the other one they are building up newly-formed 
unburnt bricks which are not yet quite dry. The air, entering by 
these two compartments, passes first among bricks almost cold and 
takes up their heat, and then goes forw: to warmer bricks, and 
then to hotter and hotter, always carrying the heat of the cooling 
bricks forward with it till it reaches the part of the ring diametri- 
cally opposite to the two open and cold compartments. At this 
place it gets a final accession of heat from the burning of a very 
small quantity of coal-dust, which is dropped in among the bricks 
from time to time by numerous small openings furnished with air- 
tight movable lids. Thus at this of the kiln there is gene- 
rated the full intensity of heat which is required for the burning 
of the bricks. The hot air, including the products of combustion, 
which, for brevity, we may call the smoke, though it is really per- 
fectly gaseous and free from sooty particles, then passes for 
to the bricks, which, by its continuous current, are being heated; 
and it passes on among them from hot bricks to those which are 
less and less hot, heating them as it goes, and then passes on to 
those which are still damp, drying them as it goes; and then it 
passes to the chimney, in a state almost cold, and saturated with 
the moisture, in the form of steam or vapour, which it has taken 
from the damp bricks. On the following day to that on which 
the operations just described have been going on the portcullis is 
shifted forwards by the space of one compartment, and a corre- 
sponding change is made as to the flue which is to communicate 
with the chimney, and as to the pair of compartments open for the 
admission of air and for the removal of finished cold bricks, and 
the building in of fresh damp bricks; and the air, including pro- 
ducts of combustion, at the end of its circuit in the annular 
chamber, just before passing off to the chimney, now passes 
among the fresh bricks which were described as built in on the 
yesterday of this newday. The place where the coal-dust for fuel 
is thrown in is also advanced round the circle by the stage of one 
compartment; and so now the whole process goes on just as it did 
yesterday. The fire thus makes a complete circuit of the annular 
chamber in twenty-four working days, the whole process being left 
dormant on Sundays, merely by the closing of all re for the 
admission of the current of air. The same kind of kiln, with the 
same process of working, is applicable in the burning of lime; 
and, both for the brick-burning and the lime-burning, the saving 
of fuel, relatively to what is consumed by the ordinary methods, 
is such as to appear at first sight almost incredible. 





Tue BIRMINGHAM PaTENT FILE Company, — This company is 
now, we understand, in a position to produce large quantities of 
machine-made files of good quality, a fact of some importance at 
a moment when hand-workers are on strike. We shall place 
some details of the manufacture before our readers in a short 
time. 

Messrs, AVELING AND PorTER’s TRACTION ENGINES.—Yester- 
day Messrs. Aveling and Porter transported, with one of their 
12-horse engines, an anvil block weighing, with carriage, forty 
tons, to Earl Dudley’s works at Round Oak from Conerygoe, a 
distance of five miles, the inclines being, in some cases, 1 in 14. 





The roads were in bad order from the presence of half-melted snow. 
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VENTILATING MILLSTONES AT THE ROYAL MILLS, BERLIN. 


Tue annexed engraving (taken from Professor Wiebe’s work on 
milling*) shows a pair of ventilated millstones, as erected in the 
royal corn mills at Berlin. We have chosen it for illustration 
because we think that it embodies a practical means of venti- 
lating millstones without clashing with any existing patent. We 
have been told by a highly competent authority that the plan 
has already been tried in this country, but if the practical details 
were not put together so well, the fact would be accounted for 
that but few have heard of this simple means of ventilating 
millstones. The bed-8tone A lies over a cast iron plate B, and 
through bosses cast onthe bottom are screwed three set screws, of 
which one is visible at a. The use of these screws is to set the 
grinding surface of the bed-stone in an exactly horizontal position. 
On the iron frame is adjusted the bottom, C, of the stive case, 
made in the mode of a common barrel or tun, and held together 
by iron hoops. The box E, fixed in the eye of the bed-stone, 
encircles, by means of wooden packings, the neck of the 
spindle F. These packings can be tightened up by the 
screws 6, b, by which means the spindle is always properly 
guided. The upper end of the spindle carries the runner by the 
intermedium of a “ball” ryne H (Kugelhaue), while the centrifugal 
feeder regulates the feed of the grain. It is seen that the eye of 
the runner G is fitted with a cast iron tube, which ‘is carried 
through the cover e of the case D, being made air-tight by means 
of a leather packing on the top of the case. This cover of the 
millstone case is also formed with a tight joint against the 
cylindrical portion of the casing in the same way as the bottom 
of a barrel. The bottom edge of the casing is also fitted her- 
metically tight against the bottom. By these means a closed 
space is formed round the runner and the grinding surfaces, 
which only communicates with the atmosphere by two outlete— 
one of them being out at the pipe fixed in the eye of the 
runner, which may be called the inlet orifice for the air, 
and the other being the hole in the cover e, (which is not 
seen in the section) and which forms the outlet for the 
air. Into a larger tube of iron plate L is led the pipe K, 
shown broken off in the pair of stones to the left, but which is 
taken down to the top of the cover of the millstone case of that 
pair of stones to the right of the engraving. The tubes K, K, for 

* Die Mahimuhlen, eine Darstellung des Baues und des Betricbhes der Gebraiich- 
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each set of three or more pairs of stones, join a chimney- 
like pipe L, which reaches to the top floor of the mill, 
where it opens into a chamber. The runner G is fitted 
at its periphery with from four to six wings, of which 
two f, f, are seen in the cross section. The mode of 
hanging the wings on a cross of wood is seen in the 
figure. As the runner G revolves with the wings f, f, 
these last act as a fan, driving the air out of the closed 
space to the outlet, and through the pipe K into the 
chimney, while the atmospheric air enters at the inlet 
opening, through the eye, and past the grinding 
surfaces. 

The framing B, which carries the bed-stone, is sup- 
ported by two cast iron columns M, M. Between these 
two columns are two parallel cross-pieces N and O, 
screwed, by means of the screws h, h, to ledges cast in 
the columns. The upper cross-piece N, shown in 
plan, as well as the bottom cross-piece O, indicated in 
the other plan have a T cross section, and are each 
cast with a boss in the middle. The upper cross-piece 
N takes in its oss six centering screws c, ¢, ¢, c, which 
bear against the step & of the spindle. In setting the 
runner the step has thus to slide between the ends 
of the centering screw. This arrangement is not thought 
so well of by Herr Wiebe as those in which the 
step itself can slide in a bush independent of the 
screws, The step k, with the spindle F and therunner G, 
rest on the top of a screwed spindle /; and a couple of 
projecting pieces or feathers m,m, which catch in grooves 
formed in a plate screwed to the cross-piece N, hinder 
the screw from turning. But when the nut of the 
screw I is caused to revolve—which is done by turning 
the worm-wheel o and the endless screw p on the spin- 
dle g —the screw slides up vertically and sets the stone. 
The nut is guided in the bored-out eye, and rests with 
its rim on the boss of the worm-wheel, which bears in 
the cross-piece O. 

The screw / has the additional function of putting the 
mill out of gear. This is done by sliding up the spur- 
wheel P, so that it is placed out of gear with the main 
spur-wheel. With this intention the wheel P is lifted 
up from the conical boss forged on the spindle F 
(upon which it is fixed, while driving the mill, by 
means of a feather), by the ring Q. This ring is carried 
by the two guide rods R, R, and the cross-piece 8, which 


| last is slipped on the screw /, and it can be lifted up by turning 


the nut connected to the hand-wheel. A catch, which is 
fixed to the cross-piece 8, and which catches into the teeth of 
a ratchet-wheel u, fixed to the nut, prevents any unintentional 
turning back of the nut when the mill is thrown out of gear. 
In plan the catch is shown in a different position to that in 
elevation, being turned round 180 deg. In order to regulate the 
feed of the grain, the funnel w is raised or lowered by means 
of the lever v and the thumb-screws x or y from the feeder z, 
which is forged on the balance-syne. This regulating can be 
done by either the thumb-screw or y. 

As before stated, the large pipe conveys the stive and vapours 
produced in grinding to a chamber placed on a floor above. 
There are three pairs of stones to each chimney, and two 
chimneys to each vapour chamber (Dunstkammer). In many 
mills, however, these chambers are left out, and the moist air 
and stive is more conveniently blown into the air. The engrav- 
ing has been prepared to the scale of half-an-inch to the foot. 








LAUNCH OF THE PENINSULAR AND ORIENTAL STEAMSHIP SURAT. — 
On Saturday morning this iron screw steam vessel, the largest 
ever built for the Peninsular and Oriental Steam Navigation Com- 

any, was launched from the yard of Messrs. Day and Co., of the 

orthern Ironworks, Southampton. Her ton (builders’ 
measurement) is 2,666, and dimensions are as follow:—Length 
between perpendiculars, 318ft. 54in.; ditto over all, 350ft. 64in.; 
beam, 41ft. 5jin.; and depth 33ft. She is built of iron, with steel 
plates to form her top sides, thus saving about sixty tons of top 
weight and giving some additional strength. Her spar and main 
docs are of teak, and between her decks throughout she has great 
height, and will carry her ports at more than ordinary distance 
from the water, thus paged a large amount of ventilation. She 
will be supplied by her builders with engines of 500-horse power, 
combining most of the modern improvements in marine engines, 
and her cylinders, which are 80in. in diameter, with 3ft. Gin. 
stroke, are steam jacketted and provided with expansion valves. 
The surface condensers are fitted with ten miles of copper tubing, 
tinned inside and outside to prevent corrosion, and her superheat- 
ing apparatus and boilers are constructed upon the sheet-flue 
system of Messrs. Lamb and Summers. Her propeller will have 
four blades, and a diameter of 18ft., with 24ft. pitch, and she will 
carry 800 tons of coal. The masts are of iron, and the vessel will 
be brig rigged. 








THE TRISYPHON CHIMNEY CAP. 


THE accompanying engraving represents a new chimney cap, 
the invention of a French i 


itect, M. V. Berrfe, whi 
already been employed with great 
success in Paris, and may prove 
useful to London builders. It 
consists of the stalk B, open 
throughout, and three conical 
tubes or syphonsC, C, C, intended 
to direct the currents in the 
direction most favourable to the 
draught. The dimensions of the 
orifices of these syphons, and 
the angle of inclination at which 
they are set, exercise an impor- 
tant influence on the efficiency 
of the apparatus, The cap B is 
employed only to exclude rain 
from the chimney. The mode- 
rate price of the apparatus— 
25f. to 30f.—in Paris has, doubt- 
less, contributed a good deal to 
the popularity which it enjoys in 
that city, where it has effectually 
cured chimneys given up as hope- 
lessly smoky. 








CENTRAL RAILWAY OF VENE- 
ZUELA.—The first section of this 
railway from Puerto Cabello to 
San Filipe was opened for public 
traffic on the 13th ult., with 
unusual demonstrations, the Pre- 
sident of Venezuela and a bril- 
liant staff inaugurating the open- 
ing in person, assisted by Mr. R. 
F, Fairlie, the company’s engineer- 
in-chief, and a large assemblage 
of lalies and gentlemen. The 
Government of Venezuela have 
determined to continue the pay- 
ment of the guaranteed interest, 
and recommended the independent 
states to be traversed by the line to afford every assistance to the 
company by additional guarantees so as to encourage the early 
completion of the railway. The state of Carabobo has published 
a decree, dated 22nd ult., guaranteeing 6 per cent. in addition to 
9 per cent. already given by the general government, which 
6 ag cent. is secureil by the hypothecation of the whole of the 
tolls on the Valencia and San Filipe roads, to be collected by 
the company’s agents. 

A GENUINE NOVELTY CAPTURED AT Last.—In our Australian 
advices we find the following :—‘‘ A market gardener in the neigh- 
bourhood of Portland has put a kangaroo, which he caught and 
tamed, to various uses. The animal stands nearly 6ft. hig . The 
owner has tested its strength and capabilities in the following 
manner :—He had a large circle made of slabs an inch thick, with 
the outside diameter 20ft., and with an inner one of 17ft. 6in. On 
the circular floor is nailed flat ridges and furrows, thus aes a 
floor for the kangaroo’s feet, and a resting-place about 3ft. long for 
his tail. Itis fitted up with simple wheels in the centre, like those 
of a horse chaff-cutting machine, and it is fixed on an incline. 
The kangaroo is kept fast to a framework of post and rails, stuffed 
with hay and bagging, to yaw his legs and back from being 
bruised. An opening is left in the rear to give his tail full play. 
By continually springing 4 he sets the machine in motion. The 
animal works at about a horse-power, and turns a grinding- 
stone, chaff-cutter, bean mill, turnip-cutter, and a washing 
machine, and all at the same time. This simple contrivance also 
lifts water separately for irrigating the garden.”—Of course it 
does, and we have no doubt astonishes the natives as well. Why 
not estimate the power of engines by the nominal kangaroo? It 
would convey quite as accurate an impression as the nominal horse. 

THE ANGLO-AMERICAN TELEGRAPH CoMPANY. — A meeting of 
gentlemen interested in the success of the Atlantic Telegraph 
undertaking was held yesterday week at Manchester to hear ex- 
planations as to the. prospects of the Anglo-American Tele oh 
Company. M. W. Fairbairn presided. Mr. Field related ¢ the 
circumstances which had led to the formation of a new company 
to carry out the undertaking. Mr. Canning described the form of 
the cable and the manner of laying it. The new cable, he said, 
differed from that of 1865 in a slight degree only. That of 1865 
had homogeneous wires covered with Manilla yarn saturated with 
a preservative mixture ; the new cable had galvanised wires co- 
vered with Manilla yarn, but without the preservative mixture. 
More than one advantage attended this alteration in the ma- 
terial of the cable. The galvanised wires were more flexi- 
ble, and increased the strength of the cable itself from 
a breaking strain of 7 tons 15 cwt. to 8 tons 15 ecwt. 
The Atlantic cable of 1865 must not be regarded as wholly 
lost, for the expedition to be started in the ensuing sum- 
mer had for its objects not only the successful laying of 
a new cable, but also the recovery of that of last year 
and its completion, thus making two means of communication 
by telegraph between England and America. Three ships would 
be equipped with sufficient material for both these purposes, 
allowing, at the same time, an ample margin for slack, about 
20 per cent. There was no doubt entertained, by those who had 
charge of the expedition, of the possibility of recovering the lost 
cable. The chairman said that some time ago he doubted the 
recovery of the cable, but after an explanation from Captain 
Anderson he had. changed his opini Captain Anderson, who 
was warmly received, said he would be able to proceed to the spot 
where the cable might be recovered. Of its recovery he entertained 
no doubt, and every pre tion would be cade tae emergencies. 
To prevent the possibility of one cable injuring the other, the 
new cable would be laid thirty miles south of the old one, which 
would leave ample room for grappling. Mr. Varley, after speaking 
upon the improvements lately effected In the electrical condition 
of cubenecing cables, alluded to the prospects of ti 
when the contemplated expedition should prove successful. He 
said that, two years ago, the question, ‘‘ What were the } ns rang 
of remuneration ”” would have been answered with some difficulty. 
In the statement sent to the shareholders he regretted to say 
that the calculation of the remuneration had been based upon 
the supposition that only 5s. a word would be charged for 
messages by the Atlantic cable. At the present time there 
were comething like thirty-one electric wires working between 
Europe and Great Britain. Of that number about half might 
be considered engaged twelve out of twenty-four hours a dey, 
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so that fifteen wires working continuously would perform 
telegraphic work between Europe and Great Britain. 
then would be the effect of a single line which would connect not 
only Europe with Great Britain, but the whole of Africa and Asia 
with America! The Government gave to the Atlantic Company a 
subsidy of eight per cent. so long as the cable worked, and noth 
when it ceased. Such a subsidy was perfectly useless, inasmu 
as if the cable worked it would earn much more than eight per 
cent., while if it did not work the subsidy would be worth nothing 
of course. Comparing the success of existing telegraphic lines in 
Europe, a million pounds of income per annum would be a mode- 
rate estimate of the probable earnings of the Atlantic cable. The 
proposed rate of 5s. a word would not keep the line free. He did 
not believe that anything less than 20s. would keep it clear for 
the first twelve months. Mr. Field said that already two-thirds 
of the capital (£600,000) had been subscri and the 
cable was being manufactured at the rate of 100 miles a week, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE LOSS OF THE LONDON. 


Srr,—The loss of the London, one of the finest ships ever built, 
and accompanied by the destruction of so many valuable lives, 
nas stirred the souls of Englishmen in all parts of the globe. And 
the first thought that occurs to all seafaring men is that this loss 
ought not to have happened. Having been upwards of twenty- 
three years at sea as engineer in mail steamers, making their 
voyages in all weather, I may be allowed to give my opinion on 
the causes of this most lamentable event. In the numerous 
letters addressed to the daily journals on this shipwreck, attempts 
have been made to prove, first, that the ship was too long for her 
breadth; and next, that she was too deeply loaded. The length 
of the London was 267ft., and her breadth 36ft. Now, having 
been some years on a mail steamer 346ft. in length, and 39ft. 
beam, consequently much longer in proportion to her breadth 
than the London, I have no hesitation in asserting that her length 
had nothing whatever to do with her loss. There are vessels 
belonging to all the great steam companies running across the 
Atlantic with safety all the winter round, whose length, as regards 
their breadth, is greater than the London, and without more 
damage than is unavoidable in the storms they must encounter. 
To attempt to throw the world back on the era of “tubs,” as broad 
as they are long, is simply absurd, and as impossible as to return 
to stage coaches-—and there is no need for it. All shipbuilders, 
the Messrs. Wigram among others, have been increasing the length 
of their ships, and with the best results; and there are no finer 
ships afloat than their well-known Australian line. Next, as to the 
ship being too deeply laden, we are told that the draught on 
leaving was 19ft. 9in. forward, and 20ft. 9in. aft, being a mean 
draught of 20ft. 3in., and 1ft. by the stern. I cannot see that a 
ship bound on such a long voyage could have been in better trim. 
Having been in the habit of leaving port on long voyages at all 
times of the year ina ship drawing 22ft. water, and having been 
out in almost the same place as the London in gales quite as 
severe, I may express my conviction that the overloading of the 
ship, or her draught of water, bad nothing to do with her loss. 
When I state that I was nearly in the same place as the London, 
in as deeply laden a steamer, in February, 1861, when the pressure 
of the wind at Lloyds’ was registered 37 lb. to the square foot, 
and on the day that part of the Crystal Palace was blown down, 
it can be believed that the gale on that occasion was quite as 
severe as that encountered by the London. To what cause, then, 
in my opinion, is the loss of this fine ship to be attributed? I 
unhesitatingly say to the putting about for Plymouth. By that 
dreadful error of judgment the ship was taken from the very 
safest position she could be in and put in the very worst. How 
often, when going against those awfully heavy gales, scarcely 
making any headway, and in fact lying to, with the engines going 
dead slow, and a storm stay-sail, or storm try-sail set, to keep the 
ship a little steady, has the exclamation been heard, “It is a good 
job that we are not running before this sea.” The safe course in 
such weather was that pursued by all experienced steam captains, 
to keep the ship with her bow to the sea, hove to, and the engines 
going as slow as possible, or stopped altogether. All the damage 
that the ship suffered previous to the fatal step of putting about, 
was the loss of her head gear, evidently from going too fast 
through the water, and the loss of one boat. The weight of the 
jibs, coming up from a plunge in the head-sea, carried away the 
jibbooms and brought down not only the royal and topgallant 
masts (which would surely have been far better struck in such 
weather), but the topmast also. Well, that is all that happened 
before the vessel was put about. After that, disasters occur in 
rapid succession till the ship is hopelessly swamped. The ship 
had neither steam power nor sail power to keep her before such a 
sea, and the driving in of the stern ports—well known to be the 
weakest part of a ship-—was the last blow. 

The writer knows what that is, having seen ina gale in January, 
1851, two tiers of stern ports stove in by one sea, the ship pooped, 
and a large skylight 12ft. square, always thought to be a fixture, 
pitched into the main rigging. It was then too late to heave to, 
but fortunately the foresail held on; the foreyard giving like a 
bamboo, full steam was at once applied, the bilge injections got 
all ready, and the stern ports secured by paddle floats and 
mattresses. 

Mail steamers have now been running across the Atlantic for 
twenty-six years, and in all that time neither the Cunard, the 
Oriental, nor the West India companies have lost a single vessel 
by stress of weather. It, therefore, takes the world by surprise 
when it hears of the loss of such a magnificent ship—one of the 
finest ever built—in a sea where a deeply-laden boat could live. 
All we can say cannot affect Captain Martin now, and though we 
must admire the coolness with which so many, alas! of our 
countrymen met their death, the question will force itself, ‘‘ Was 
this dreadful loss inevitable?” The few spars lost could have been 
replaced, the force of the gale would soon have been over, as the 
wind had veered to N.W., being the S.E. quadrant of the cyclone; 
and, at all events, lying bow to the sea, hove to, and going 
dead slow, was the very safest position the ship could have 
been in. 

With regard to bunker lids, the sockets and the lids should be 
accurately turned to fit each other, and let flush into the deck. 
Lids thus fitted have to be put down with a little tallow, or in a 
few days they will set fast. Bunker lids so fitted, and carefully 
cleaned when put on, cannot be washed off by any sea. 

One word—though not with reference to the case of the London 

as to the too common, but highly dangerous practice of getting 
strange engineers every voyage. In some ports it is quite a 
common thing to ship engineers, strangers to the ship and engines, 
the day before sailing. These engineers have no time to get 
acquainted with the position and state of bilge pump, valves, 
suction roses, bilge injections, and other details of the utmost 
importance at sea, though too often neglected by engineers on 
shore. Well, these ships go out to sea with their crews, as is too 
often the case, half seas over, the ship is caught in a gale of wind, 
begins to ship water; perhaps the roses, choked with dirt, are 
covered and not to be got at; before the rise of the water is 
noticed, more and more seas are shipped, the pumps and bilge 
injections soon become inaccessible, even if their position is 
known and they happen to be in good order, and down goes the 
vessel, which, of course, is well insured. This is no exaggerated 
case, as is well known amongst engineers, though not by under- 
writers. 

_ The mail companies, chiefly their own insurers, find it their 

interest to keep the same chief engineer in one ship as long as 

possible; the engineer thus comes to know his engines thoroughly— 

and as there are scarcely two sets alike, this takes some time— 

and he is, in consequence, better prepared to meet every 

emergency. A. W. 
St. Thomas, W. I., 24th February, 1866. 





PRACTICAL PUDDLING. 


Str,— Your correspondent, ‘‘ Iron,” has wrongly understood my 
letter, both in regard to charcoal blooms and also in the making of 
Bessemer iron. If your correspondent will take thin sheet-iron 
scrap, or malleable iron turnings, to a charcoal fire, that is the 
iron to make the softest and purest iron we have; but I will def. 
him, or any other man, to make a steely charcoal bloom from suc 
materials. They may construct the furnace in what shape they 
choose, but when they take pig iron to such a fire they are sure to 
get hard steely blooms, but never equal in quality, because the 
oxygen of the blast cannot play cunally on it. 

If your correspondent will read my letter more carefully he will 


find that I said when Mr. Bessemer did oxidise all his carbon out 
he had to put more in before it was workable. ‘‘ Iron” just says 





what I said :—“‘ By ping the blast sooner and retaining the 
carbon the iron is workable; but when they use English-made 
iron they have such a quantity of foreign matter to oxidise that 
the carbon is destroyed before that is complete.” 

I find in “B.’s” paper No. II., where he comes upon the drying 
system, and is using cold water to burn the carbon out of hot iron. 
I myself dried plate iron for three years for the late Philip 

illiams, of Oak Ironworks, Wednesbury, and I used water very 
freely, but for just the opposite purpose to what “‘B.” used it— 
I used it to oxidise my iron and retain the carbon. Whenever I 
saw my iron “‘ fizzling,” as we called it, and potting! ight, I knew 
the carbon was ey J combustion and going ; then I put water 
on to it and lowered the temperature, and by that means I kept 
the carbon and gave the iron oxygen. 

If youthink I am not intruding too much I will explain iron 
making from beginning to end, and then leave it for better men to 
decide. 

We put our oxide of iron into the blast furnace and use 
carbon to drive off the oxygen. It is well known to all chemists 
that when carbon and nitrogen mingle together in the presence of 
a strong alkaline base the two former always unite and form 

anogen; therefore, such a large amount of nitrogen mingling in 
the blast furnace with the carbon in the presence of so much lime, 
they unite and form cyanogen; and the trade well knows that the 
latter will form chemical combinations with iron. . 

Now to illustrate = | idea of puddling as simply as I can :—- 
When the iron is all melted there are millions of what I 
shall term atoms; in the interior of each atom is a s 
portion of cyanogen chemically combined. We will sup- 

se each atom to be the size of a small rape seed. 

stir those atoms about in the rich cinder they absorb oxygen 
from the latter; as the outside shell receives oxygen the carbon is 
so near to it that it will give up its nitrogen and take the oxygen 
and form a gas; the latter will cause the atom of iron to expand. 
When they nl received a little oxygen, and expanded to the size 
of hempseeds, I gather them together, and take them out in balls 
to the hammer. That is puddled steel, because I have not given 
it oxygen enough to Ne ages! the nitrogen; therefore the 
cyanogen is still master of the field. The next heat I will keep 
it in longer, and give the atoms more oxygen, until they expand to 
the size of peas. At that stage the outsides are in a state of 
fusion; they touch each other, and stick together like so many 
balls of wax. When they are hammered and rolled they still hold 
fast together and pull in strings, and form the well-known fibre. 
Now I have given them sufficient oxygen to overpower the 
nitrogen and take the steely property out of it. Bear in mind the 
atoms of iron are not all round like rape seeds, but some oblong, 
and all shapes; but I have put it in that light to explain it more 
simply. So your correspondent, ‘“‘Iron,” may see now that by 
taking pig iron to the charcoal fire he can make it into steel b 
giving it a little oxygen; but in light sheet-iron scrap, an 
malleable iron turnings, all the cyanogen gas has been worked 
out, and the charcoal fire will put no more in. Therefore, as I 
said, it is impossible to make steel blooms from such soft charcoal 
iron; but, as I have represented, a good bar of iron is a mixture 
of oxygen, iron, and carbon, and when that light scrap is being 
worked in the charcoal fire there you see them all three combining 
together. W. CorRBETT. 





PRINCIPLES OF VENTILATION, 

S1r,—After carefully conning over the perspicuous and suggestive 
letter of Mr. Dymond I feel no indisposition to acknowledge that, 
in regard to the physical principles called into action, there is no 
difference between his system of ventilation and that which I 
advocate ; the discrepancy lies in the details of their application; 
and, indeed, as regards these particulars my objections are directed 
against the economy, but not against the philosophy of his scheme. 

Where complexity exists the expense is augmented, and as my 
views contemplate the improvement of small houses chiefly, costly 
devices are repugnant to me. My anxiety is limited to the ameliora- 
tion of the h hold accommodation of the poorer orders of the 
people; the opulent and the powerful will always find in society 
sufficient sycophantic force to take care of them. 

Setting aside the question of economy, I see no _ scientific 
obstacles to the adoption of Mr. Dymond’s double-air channel of 
supply, or to his double exode for the escape of foul air, and of 
the products of combustion. The four “introducts,” or bell- 
shaped air traps which he opposes to the four cardinal winds, he 
multiplied so as to cover several points of the compass, or this 
kind of reverted cowl might be made to revolve, in obedience to the 
wind, in a way to present its mouth for the direct reception of the 
air current. The air once received into the bell would pass through 
the contracted fauces at its femdus, and move downward in the 
channel prepared for it, through which it would rush with 
undiminished velocity, unless this task were mitigated and 
retarded by the gradual enlargement of this channel into a kind of 
cone, and a slow wave-like progress alone remain. The use of such 
“‘introducts” would be invaluable in the holds of troop-ships, 
the engine rooms of steam-boats, in cellars, and subterranean 
recesses, &c. 

My experience also tells in favour of a distinct air-feeder for the 
fire. Some years since I persuaded a gentleman in Bayswater to 
construct a special air conduit for each of his fire-grates, and this 
arrangement was attended with three effects: the draught up each 
chimney was improved, the air admitted through these roads was 
slightly warmed, and (most important of all) the currents of air 
which always set towards the fire were mitigated in force, and a 
greater calm prevailed in the atmosphere of each apartment. 

Mr. Dymond’s system seems unobjectionable when the fire 
burns, both for the admission of air and the expansion of con- 
taminated vapours, for there can be no doubt that the exhaurient 
force of his double chimney would regularly clear out the aerial 
contents of the apartments. In the summer, too, on certain warm 
days he might depend upon his windows for thorough ventilation, 
but in this climate there are at least a hundred days in each year 
in which, though fires are not needed, open windows would be in- 
tolerable. In such cases Mr. Dymond would probably calculate 
upon the pumping power of his “* introducts,” 

Whether this machinery would be efficacious without the air of 
any exhaurient force acting on the rooms, I think must be tested 
by experiment before we can be certain about it. Mr. Dymond, 
however, seems so thoroughly to have methodised his ideas on the 
subject that he must now be prepared to submit his scheme to a 
severe probation ; he must have defined the questions with which 
he is to interrogate nature, and is, therefore, capable of under- 
standing her answers. 

Being at this moment engaged in a series of experiments on 
some small houses in Chelsea, adapted to test the value of my 
atmode and vomitorium as means of promoting thorough ventila- 
tion, the results of which will be frankly stated in THE ENGINEER, 
I shall expect with great interest Mr. Dymond’s account of his 
own proceedings towards the practical accomplishment of his plan. 

Turning for a moment to a consideration of Mr. Dymond’s five 
axioms, I must say that though I have no objection to his first 
axiom as an illustrative simile, called in to aid our conception of 
the action of air in confined spaces, I think your correspondent is 
carried away by his fancy when he attempts to elevate the slight 
analogy between the conduct of water in a reservoir and that of 
air in a chamber into an original of nature. The phenomena ex- 
hibited in his example of a lake are explicable on the simplest 
principles. The ~~ of water exerting even pressure all round 
its circumference prevails at the point where it meets the least 
resistance; the resisting sides may give way at more than one 
place, but if the friction at one emissary be greatest then the 
opening enlarges, and the surface of the water lowers below the 
level of the smaller issues. This action sometimes goes on till the 
lake is drained; at other times the erosive power of the water 
ceases, and there is a balance established between the supply of 
the tributaries and the waste of the emissary. Our friend here 

appears to me to fall into an illusion as to the existence of some 








an expression, 8 
affluents may be said to be in a condition of stable, and the 
effluents in a condition of unstable equilibrium.” This also is a 
simile, but it unhappily throws shadow instead of light upon the 
ari ugh aga kg = sl di 1 
ough in a previous your correspondent says in reply 
to me, ‘‘ by coupling together air and water in the first of these 
axioms, it was not intended to argue from one to the other,” he 
proceeds nevertheless to make a deduction in the following 
words: ‘‘In the case with which we have more immediately to 
do, the freedom of the aerial feeders of an apartment is, in like 
manner, quite untrammelled, save that those which have the 
advantage of the most Cirect access to the exode will always be 
the most vigorous, and the escape of the pon more than one 
outlet is effected precisely by those disturbing influences that have 
been found to modify the discharge of a reservoir of water.” This 
is certainly an assertion of the homology of the two principles, but 
to crown the fallacy Mr. Dymond applies the same sppe tion to 
the different series of phenomena in this very unambiguous con- 
clusion. Nature appears, therefore, if I may use the expression, 
to have a preference for unity of efflux, but places no limit to the 
divisibility of the channels of influx. Led captive here by theforce 
of his imagination, my ingenious and earnest coadjutor overlooks 
his inadvertence in applying the term nature to two totally distinct 
classes of phenomena, and arguing from the proposition as if it 
proreeae one idea. In the one case nature is made to stand for 
the hydrostatic principle called the law of Pascal, in the other case 
for the aerostatic law of Boyle or Marriotte. Your correspondent, 
will, I am sure, pardon me for this discussion, which is intended 
solely to expose a fallacy that was very likely to confuse usin our» 
future inquiries. 

It is only right to say that upon reflection I admit the truth of 
the fifth axiom, i as modified in Mr. Dymond’s plan, by 
the addition of an exhaurient force. 

In order that Mr. Dymond may form a clear conception of my 
arrangements for general ventilation, I have sent him by post a 
printed account of my apparatus, and I have no doubt that he will 
give to them, as well as to the other statements which I am about 
to publish through the Royal Institute of Architects, that candid 
consideration which is to be ex from a man of science. 

. O. Epwarps, M.D., F.R.C.8. 





STEAM ON THE ROAD, 

Str, — Having read your article entitled ‘‘Steam upon the 
Highways,” I was rather surprised at your concluding remarks as 
to the relative cost of steam and horse labour, as proved by the 
trial there referred to. You sum up as the nett cost of the carriage of 
one ton of goods twenty-six miles by steam power as being 6s. 4d. ,and 
then state that you ascertained the usual price charged per ton for 
goods the same distance upon the same road by road to be £1 per 
ton—over three times as much. Now this I contend is not a fair 
comparison of the relative cost either by steam or horse power; I 
will, therefore, with your kind permission, endeavour to show 
where the error lies, either in mis-stating the question or omitting 
what ought to be taken into consideration. 

You endeavour'to show the lowest possible nett cost of i 
of fifteen tons twenty-six miles upon the highway, under favourable 
circumstances, and compare this cost with the lowest possible nett 
cost under similar circumstances of same quantity of goods the 
same distance by horses, but with the gross charge for such, under 
favourable circumstances, which charge includes several and 
sundry other items which are omitted in your calculations, as 
collection of goods, booking same, packing and loading, allowance 
for responsibility, for loss or damage in transit, delivery of goods 
at destination, goods to collect for return journey, and allowance 
for risk of having to return with only a portion of a load; collection 
of moneys and bad debts, and also a profit for a party having capital 
sunk and having to live and make a profit upon as in any other busi- 
ness, all of which must be considered if you wish to draw a proper 
comparison. As in the case of the engine, it would have to be 
unhoused, supplied with coal and water, steam to get up, goods to 
collectand pack in the wagons; and, the users being common carriers, 
booking and every other item to take into consideration as the 
above, otherwise anyone purchasing an engine and neglecting these 
things would soon find himself a great loser instead of gainer 
by the speculation if put into competition with horses. If a proper 
comparison be drawn under similar circumstances between the two 
systems, I believe generally the advantages will be in favour of the 
horse, though under some circumstances it might be shown to be 
in favour of the engine. 

Twelve good horses would draw the same weight, 15 tons, 
twenty-six miles, in three wagons of 5 tons each, with ease in one 
day, four horses to each wagon, and one man to each team; average 
the twelve horses and three wagons at £40 each, or £600 the lot. 
Assuming a given method of calculation, the comparison would be 


as follows, omitting toll-gates :— 
2s. 4 


Cost of fuel, oil, waste, labour, wear and tear, and interest 
upon £800, as per statement of ENGINEER «vw £39 
Cost by Horse Power. 
Zs. 4d. 
Twelve horses’ keep one day, at 17s.6d.per week 110 0 
Three teamsters at 3s. perdayeach .. «. «- 0 9 O 
Wear and tear upon £600, at 5 per cent. addition 


UPONSAME «2 2s S ce oe oe oe oe 
28 0 


Balance in favour of horses .. .. «+ os «8 sf of O04 9 

A few years ago I had a quantity of heavy iron goods to carry 
from beyond Leeds to York, about twenty-six miles, and a similar 
distance as from Maidstone to Tenterden, the North Eastern 
Railway Company charging 16s. 6d. per ton forsuch goods. Icon- 
sidered it far too much, but they thinking they had the road to 
themselves would not lower. I, therefore, after consulting my 
drayman decided to send them by horses on the highway. Two 
horses and one lurry with three tons of goods left my works about 
four o’clock a.m., and about ten hours after arrived in York. The 
horses were then well fed and had a rest and returned to Leeds 
empty the same night, by which you will see, assuming a similar 
mode of calculating as before, and leaving tolls out, these goods 
only cost as follows :— 





£s. 4. 
Two horses’ keep.. «2 oc cc op cc co sce of of O8 5 8 
Man, oneand a-halfday .. .. «2s es «f «+ ef of O 4 & 
Wear and tear and interest upon £90 .. «2 «+ «© of O 1 6 
oll 0 


or 3s. 8d. per ton. 

Certainly this was only one os work done in two days’ time, 
but one half the journey was useless, having to return empty; but 
had they been kept at York over-night they could have returned 
with similar goods and repeated the work upon consecutive days. 

My object in writing this letter to you is with a desire that all 
the circumstances and advantages, if any, may be stated by your 
correspondents who have an especial interest in the matter. As for 
myself, two years ago, I was upon the point of purchasing an 
engine for carrying —— but after taking all the different 
things in connection with one into consideration, gave up the idea 
as being yet premature. I, therefore, shall be glad if you or any 
of your correspondents are able to show that, as a rule, steam 
upon the highway in competition with horses is an economical and 
commercial success. AD. 

Leeds, March 14th, 1866, 

[Does our a seriously think that the wear and tear 
and depreciation of horses can be covered by 5 per cent. per annum? 
How many journeys per week of twenty-six miles does he fancy a 

le team of horses can accomplish under the conditions he 





sin, 
laid down ?—Eb. E.] 
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THE NORTHUMBERLAND. 


WE regret to state that the attempt made to launch H.M.S. 
Northumberland on Saturday failed completely. The largest 
vessels are now launched habitually with such ease and certainty 
that the circumstance is in some degree unparalleled. But it 
is well to bear in mind that the ship herself is the heaviest 
which it has ever been attempted to send down a single pair of 
ways to the water. The entire affair was, after all, more or less an 
experiment, but the fact that it has so far failed in no way goes to 
show that the experiment should not have been made, or that due 
precautions were not taken in the making. The dead weight of 
the hull is not less than 9,200 tons. With the exception of the 
Great Eastern this is the greatest weight which it has ever been 
attempted to launch; and it has been brought up to this point by 
the fact that nearly all her plating, weighing over 1,600 tons, is 
fixed, contrary to the usual practice. As the Northumberland is in 
every sense a remarkable vessel, the following description, 
compiled from official sources, will be found interesting:—The 
Northumberland, Minvtaur, and Agincourt, may, in some 
degree, be regarded as sister ships, of 6,621 tons, 400ft. 
long by 59ft. 3in. beam, and plated from stem to stern with 
5}in. armour, instead of 4}in., on a backing of Qin. of teak, 
instead of 18in. as in the Warrior. Their horse-power is 1,350. 
The plating of the Northumberland is different from that of her 
sisters, however. For the length of about 100ft. forward it is only 
a belt of about 10ft. broad, and for the same length at the after- 
most part of the vessel it is only 8ft. broad, going to a depth of 6ft. 
below the water forward and. 4ft. aft. For a length of 200ft. 
amidships, however, the whole body of the vessel is cased with 
plates up to the main deck. Here the armour rises to a height 
of 16ft. above the water, and goes to a depth of 64ft. below it. 
This main portion of the ship is further protected by transverse 
bulkheads, plated with 4}in. iron, enclosing the battery inside the 
ship as in a box. These armour coverings extend from the floor 
of the main deck to the spar deck. Above and beyond these pro- 
tections the Northumberland has a semicircular shield, also of 
4}in. iron, which completely encloses her bows at the forecastle. 
Within this shield two s of the heaviest calibre are to be 
worked as bow chasers. the portsills of the main battery will 
be, when the vessel is fully eek, no less than 10ft. clear from 
the water. This is 1ft. higher than the portsills of the Warrior, 
and no less than 6ft. 4in. higher than those of La Gloire. All the 
portholes are made on the improved principle, which is almost 
peculiar to the ironclads, and are very narrow. She is, however, 
only intended to carry twenty-two guns on the main deck, of which 
four are to be 300-pounders, and eighteen 9-ton 150-pounders. On 
the spar-deck will be four Armstrong 100-pounder shell guns. 

Like the rest of her class, the Northumberland is provided with 
a deck tower, as strong as and iron armour can make it. 
This tower is unusually high in the Northumberland, and is 
divided into two storeys, the lower to be occupied in action by 
riflemen only, while the upper storey is to be used by those in 
command of the ship, and from which also the vessel can be steered 
in action. A great addition has been made to the ship, since she 
was first laid down, in the shape of a poop and top-gallant fore- 
castle. The a. gives ample space and accommodation for the 
cabins necessary for an admiral and staff, thus fitting the vessel 
for a flag-ship, which the arrangements of the earlier ironclads 
did not admit of. The ship has a large peak bow, and will be 
rigged with five masts, we believe. 

It may be useful to compare her dimensions for a moment with 
those of the Warrior and Black Prince. These ships are of 
6,100 tons, 380ft. long by 58ft. broad, plated only over the mid- 
= portions of their broadsides with 4jin. armour, backed up 
with 18in. of teak, angle irons, and an inner iron skin, These 
were only meant to carry forty-six guns, twenty-six being pro- 
tected within the armour, ten on the spar deck, and ten more at 
the bows and stern, which have no armour, but which are so sub- 
divided by a webbing of iron compartments that they might be 
riddled with shots without much danger to the main part of the | 
ship. Each of these vessels of the Warrior class is driven by 
engines of 1,250-horse power nominal. They have hitherto 
proved not only the fastest ~ of the navy, but, from their bow 
and stern not being overborne by heavy armour, they are buoyant, 
and tolerably easy even in a head sea and very broken water. 

The exact dimensions of the Northumberland are 420ft. in 
length over all, 59ft. 3}in. in breadth, 21ft. lin. depth of hold, 42ft. 
total depth, 6,800 tons burden. Every part of theship, which has 
been executed by the Millwall Company, is really the very perfec- 
tion of iron workmanship. As an iron structure it is impossible to 
imagine anything more perfect than her finish. 

The Countess Percy, the future Duchess of Northumberland, 
had the honour of naming the ship. All the preparations were 
completed within a few minutes of two Adak, when the gar- 
landed bottle was dashed against her bows, the hydraulic rams 
were set to work, and in a few seconds the ship began to move, 
amid tremendous cheers from all the company. For some 
forty or fifty feet, or so, her pace anal on id, and the 

e smoked and sparkled. under the tremendous friction of the | 
weight sliding over the timber ways. Before she had gone a 
hundred feet, however, her velocity was evidently diminishing. 
Gradually she moved slower and slower, and at length, when 
nearly half the hull was in the water, she came to a dead stand- 
still. It is difficult to describe the excitement which this 
untoward accident occasioned, for until an examination had been 
made it was impossible to find out how the vessel lay, or whether 
she might not become a total wreck. Fortunately for the com- 
pany, and we may add for the country too, the first inspection 
showed that the ship was firm in her cradles, and, with the ex- 
ception of about 20ft. of her stern, still well balanced on the 
ways. All hands were immediately set to work to shore her up 
with timber struts on the inner side, while every precaution was 
taken to prevent her moving further or unexpectedly. 

During the whole of Saturday night the workmen were busy 
fixing supports under both sides of the vessel, and by Sunday 
morning she was completely wedged up. At the high tide a 
ey attempt was made to move her. There was then nearl 

4ft. of water under her stern, and, indeed, she was so muc 

water-borne that many in the yard were positive that she had 
lifted an inch or two. At this time two enormous hawsers were 
got across to the building yards at the opposite side of the river 
and were attached to powerful Feu each of which was manned 
by sixty men. By ery on these the ropes were drawn almost 
perfectly straight out of the water, and, at the same time, no less 
than eleven tugs attached to the Northumberland united all their 
efforts to pull her off, but in vain; the ship remained absolutely 
immovable. Even the wedges which supported her on either side 
showed no signs of having been in the slightest degree affected by 
the strain upon the vessel. No further efforts will now be made 
till the return of the spring tides, next Saturday week. It is then 

tended to moor alongside her stern some of thejlargest lighters 
which the Admiralty can spare. These will be secured by chains 
passing under the Northumberland’s stern, and it is hoped, and 
indeed, most confidently believed, that with the rise of the tide 
their buoyancy will be sufficient to lift the after part of the vessel, 
and so enable her to go off without difficulty. It cannot be denied, 
however, that in case of a “‘slewing” round upon the ways during 
this operation her position would b one of the most immi- 
nent peril. According to the Times some of the ablest Admiralty 
shipbuilders and most experienced managers of private yards in- 
— her on Sunday, and gave the most confident opinion that 
she was perfectly safe in her present position. Careful levels have 
also been taken which show the hull to be free from strain or 








wrench of any kind, while the divers who have been down under \ 


her report the cradles and launching ways to be perfect. 





THE MANUFACTURE OF COLD-DRAWN STEEL 
TUBES. 


(Concluded from page 197). 

Ar present the production of gun barrels constitutes an 
important branch of the company’s operations, and there is 
every reason to believe that as these barrels grow in favour they 
will be used in increased quantities until the yearly consumption 
will represent something really enormous. For the present we do 
not feel ourselves at liberty to go into commercial details, but we 
may state that these gun barrels can be produced and sold at 
ordinary Birmingham trade price, while stiil leaving a handsome 
profit. Much of this is due no doubt to the efficiency of the 
machinery employed. We last week illustrated ihe drilling 
machine used in the manufacture of gun barrels, and this 
week we give the very elegant hydraulic draw-bench used in 
converting the ingots into the required shape. In order to draw 
plain tubes, what we may term permanent dies are used ; but gun 
barrels require to be tapered, and to effect this object the dies 
are so constructed that they contract on the tube as it passes 
through them. The arrangement of the dies is, we think, 
one of the most elegant things in the range of mecha- 
nical art, and we commend it as such to the attention of 
our readers. The draw-bench is very different from that 
already described, and of course is much smaller. It is com- 
posed of a pair of double-acting hydraulic cylinders, 34in. 
diameter and 4ft. stroke (Fig. 6). The cylinders are placed one 
above the other, fixed in supports attached to the bed. The two 
piston rods are connected by a crosshead, which forms a frame 
for the dies, mandrils, &c. The area of the piston rods is half 
the area of the cylinders, so that the speed of the return stroke is 
double that of the working stroke. 

The steel dies, one of which is shown detached in Fig. 4, are 
formed of four segments, mitred together at their peripheries, 
and having knuckle joints at their centres. The mitre pieces are 
grooved so that each segment constitutes one-fourth of the true 
circle required. These grooves are formed taper or vary in 
figure according to the pattern of tube it is desired to produce. 
The four segments are kept in position by plates back and 
front (Fig. 2), that is by a cylinder of metal slotted four ways to 
receive the dies, with a steel plate in front. Thus the axes 
of one pair are horizontal, those of the other vertical. This 
sliding cylinder is held and actuated by four steel screws which 
pass through the crosshead and have pinion nuts (D D, Fig. 3) at 
the back, which gear into an annular wheel having teeth both 
internally and externally. The knuckle joints of the dies 
forming fixed centres it is manifest that when the dies are 
moved backwards or forwards, the grooves upon their four peri- 
pheries, being placed in opposition, always form at the centre or 
points of contact true circles, varying in size proportionally to the 
distance moved. The annular wheel, gearing into the pinions 
of the four draw screws, is worked up either by hand with a pair 
of bevels and pinions or by a fixed rack B, gearing into a pinion 
on the crosshead or travelling frame, so that while the machine 
is in motion the action of the rack and pinion is to gradually 
contract the dies, compelling them to move out as the tube is 
being drawn through them, and thereby producing barrels of the 
exact pattern required, the outline being either a regular taper, a 
sweep, or any other curve. 

The press is fitted with two sets of dies and gearing as shown 
for the purpose of drawing ordinary parallel tubes, and for using 
each set alternately as a die and as the friction grip, to which we 
have already alluded ; but in tapering gun barrels the tubes are 
held by a collar formed upon them, and only one set of dies and 
gearing is used. 

The action of the machine is as follows: the travelling head 
is moved out from the cylinders, and the tube to be drawn is 
attached centrally to the cylinder frame. The motion of the 
machine is then reversed, and the travelling frame is moved 
towards the cylinders, the tube passing through the dies is 
pushed over the mandril, which is prevented from binding 
by hinged supports, shown in Fig. 6 at CC C, which are free 
to move in one direction as the tube is forced over the mandril, 
and are brought back by spiral springs as the tube is drawn 
off. When the travelling head has arrived at the proper point 
it closes the water valve, thereby stopping its motion; the dies 
are then brought into contact with the tube by hand gear, and 
a sliding pinion afterwards put into gear with the rack. A slight 
movement of the valve handle then starts the press, and the 
dies contracting as the travelling head recedes, a finished 
taper tube is produced in a few seconds. It must not, 
however, be supposed that a quarter of an inch in diameter 
is produced by once passing through the press, as several 
passes are required to accomplish this. Thus the gun 
barrel tubes usually come to this machine in lengths of 1lin., 
64in. being drawn, and the other 44in. forming the breech ; the 
64in. by successive steps are drawn to 27}in., forming a finished 
gun barrel, To those who may imagine this to be a slow and 
expensive process it may be stated that the gun barrel press, 
shown in engraving, is worked by one man, who has with him a 
boy to lubricate the tubes with which the machine is fed. This 
man and boy can produce in a day’s work of ten and a-half 
hours thirty gun or rifle barrel tubes, drawn down from the 
rough metal and tapered ready for fine boring and finishing, 
of any required calibre. This is equal to a production of 
9,000 barrels per annum, and in comparing it with that by ordi- 
nary means it must not be forgotten that «t least 40 per cent. 
of metal is saved over that at present required. 

The machine has been produced from the drawings of Mr. T. 
Ricketts, the company’s working engineer, whose skill and know- 
ledge have been of considerable service in carrying out the details 
of the manufacturing processes. The gun barrels thus produced 
possess remarkable powers of resistance to a bursting strain. 
Mr. Holland, of Bond-street, a gun-maker of some celebrity, 
has been employed by the company to fit up, and test, an 
ordinary breech-loading double fowling-piece from two barrels 
taken at random from a pile. We have been informed by him 
that the barrels withstood the following unusual test :—The barrels 
were each charged with forty drachms of the quickest burning and 
strongest sporting powder, and 14 oz. of shot, the recoil being 
resisted by a 4in. oak plank. The result of the discharge was 
simply that the tubes remained uninjured, but their breeches 
were driven clean through the 4in. plank by the force of the 
recoil. The ordinary test charge is 14 drams of powder and 
14 oz. shot. It is quite possible that in the case we have cited 
all the powder was not burned, though Mr. Holland stoutly 
maintained that it was, and refuses to accept the theory that first- 
class quick burning powder is ever expelled unconsumed from a 
smooth-bore fowling-piece, so long as not more than half the 
length of the piece is occupied by the charge. Be this as it may, 
the fact that the barrels were driven through the oak against 
which they rested, affords sufficient evidence of the tremendous 
severity of the test. The finished gun is a beautiful specimen of 
workmanship, but it does not possess the “ pattern” which is at 
present necessary to secure a sale for sporting guns. Fashion 
has much to do with this matter, and large prices are even now 
paid for comparatively worthless guns if they possess that 





peculiar “twist” of “pattern” which pleases the purchaser. 
This of course in no way affects military rifles or carbines, which 
are always without twist, and it only remains for some leader of 
fashion to begin to shoot with a plain steel gun to overcome a 
groundless prejudice. 

We thus perceive that the operations of this company are 
intended to embrace nearly every purpose to which tubes can be 
applied. We believe we are correct in stating that its manager 
sees his way to the production of hollow steel shafting up to 4in, 
in diameter at a price less than that of solid iron of equal 
strength. The advantage of lightness and stiffness would thus 
be secured in no ordinary degree. Hollow railway axles again, 
can be made with wonderful certainty and ease, and of a quality 
which cannot be equalled by any other process, The whole 
operation of drawing is a continuous test of the severest kind, 
through which, as we have said, only first-class materials perfectly 
sound will pass scatheless, and we may therefore rest assured 
that a railway axle which has withstood the 500-ton “draw” of 
the great bench we illustrated last week, will be absolutely free 
from flaws or defects of any kind, while the moulding or 
kneading which the metal undergoes imparts to. it a homogenity 
unattainable by any other means. 

A very serious question has been raised in connection 
with this process as to the possibility of producing a straight 
and true tube, it being contended that the manner of applying 
the force disposed the metal to curve longitudinally, and that 
the wearing of the dies or irregularities of the steel would prevent 
the production of a true cylinder. As to the latter, it may be 
replied that the dies and mandrils are hardened and are acting 
on softer metal, so that in practice it is found that the wear is 
quite unimportant, and what wear there is, is uniformly distri- 
buted over the surfaces. As the dies are true, and the mandrils 
also, and as time can well be afforded in perfecting these 
tools, so the tube, coming through a truly circular die or over a 
cylindrical mandril, must necessarily have its external and 
internal surfaces moulded by the pressure and tension into fac- 
similes of the tools used in its production. Perfectly true 
surfaces can undoubtedly be given. The question of concen- 
tricity in a tube depends on the truth or otherwise of the 
original bore, but this only with respect to thick tubes, for such 
as are required for gun barrels or boiler tubes, even if originally 
untrue, gradually correct the defect during the drawing, and 
become concentric before they are reduced to their thinnest or 
finished state. 

The tendency to curve, which many of the tubes exhibited, 
and which was supposed to arise from inequalities in the metal 
acted on by the ‘drawing, was a more serious difficulty, and in 
large heavy tubes threatened to cause some trouble. Even this, 
however, has lately been brought under control, and by a simple 
change in the manner of manipulation the tubes are brought out 
straight from end to end. Any size of tube can now be made 
practically, if not mathematically, straight. This straightening 
results from proper attention to the position of the metal while 
drawing. Tubes (some of which weigh half a-ton) will neces- 
sarily, while the molecules of the metal are beingdisplaced, be 
affected by their own weight, and also by occasional irregularities 
of manufacture. By careful management both these causes of 
error can be counteracted or compensated, and as proof of this 
a tube of cast steel Gin. in diameter and some 7ft. long, of 44in. 
in the bore, was drawn in our presence with perfect success. It 
may, however, be observed that absolute truth is only necessary 
in exceptional cases, as the turning of yyin. or jin. of metal from 
tubes of such or larger diameters is practically unimportant, and 
there are very many uses for which perfect truth is not required. 
Such an approximation as is sufficient for all ordinary purposes 
as in boiler tubes, hydraulic cylinders, &c., can be given by the 
ordinary working of the hydraulic presses. Gun linings again, 
would be fine-bored, rifled, and turned after the drawing, and it 
matters little in such cases whether yin. or jin. of metal 
requires to be removed, when at present the tubes have to be 
bored out of the solid for the largeat guns. 

We have thus described all the more remarkable features of 
the most remarkable branch of manufacturing industry which 
has been introduced into England for many years, nor is it to be 
imagined that we have exhausted the subject. The whole process 
is still in its infancy, and is, we feel little doubt, capable of 
wonderful things. One of the most singular features, cold welding, 
we have not yet alluded to, but it is a fact that two or more tubes 
may be placed within each other and cold welded by drawing the 
whole into a mass, the junctions of which can only be detected by 
an acid test. The influence which this may exerton the future of 
our large guns will be perceived ataglance. Again, tubes of any 
section, round, square, oval, or oblong, as shown in Fig. 5, can be 
drawn with almost equal ease, In short, a vast deal may be said 
which we have not said as yet. We shall watch with interest 
the operation of a company to which we wish all the success 
which enterprise and ingenuity deserve. 





THE SUBMERSION OF TELEGRAPH CABLES.—M. Charles Tellier, 
inventor of the ammonia refrigerator and motive-power engine, has 
proposed a new system of submerging telegraphic cables at great 
depths, so as to prevent any understrain or Seales This he would 
accomplish by means of parachutes attached to the cable at 
distances which would be Nest ascertained by experience. If a 
parachute will prevent, owing to the resistance opposed by the air, 
a heavy body from falling rapidly, it will surely be more effective 
in a medium 900 times the density. The advantages of parachutes 
to a cable are, that it would be able to descend more gradually 
than its own weight uncontrolled would admit, and thus relieve 
the breaks of that strain which is one of the most difficult portions 
of the operation of laying a cable. When upright, or nearly so, 
the hute would be open, but on nearing the bottom it would 
gradually collapse as it omes more horizontal, and at length 
would lie with the cable at the bottom. —Builder. 

Use or Hypro-FLUORIC ACID IN THE MANUFACTURE OF SUGAR. 
—The Journal des Fabricante de Sucre says:—‘‘ Notwithstanding 
the numerous improvements in the manufacture of beetroot sugar 
during the last ten years, the molasses, which contains 52 to 56 
per cent. of crystallisable sugar, has not as yet been freed from the 
salts which hinder the crystallisation, and it must either be 
consumed as it is or used in the manufacture of alcohol or of 

tash. Manufacturers are still in search of an acid which, without 
injuring the organic matters, should re.nove the alkalies contained 
in the beetroot juice, or in the lime employed in defecation. It has 
long been known that hydro-fluoric acid has this property, and the 
fact induced M. Frickenhauss to undertake a series of experiments 
which have demonstrated, on a small scale, the action of this acid. 
Using 4 per cent of lime and the corresponding quantity of a 
fluoric acid, he obtains a juice which could not have been made by 
any other defecatory process. His experiments also show that 
the sugar undergoes no —“—- from the hydrofluoric acid, that it 
is im ible to apply it to the raw juice, and that the action of 
the clay mixed with the juice becomes even more energetic 
under the old system. Last December, in the Friedens-Au factory, 
the process was tried on a defecating boiler holding 1,200 cwt., 
which first 4 cwt. and afterwards 8 cwt. of hydro-fluoric acid, much 


expanded at a temperature of 40 deg. Centigrade, were added; this 
won afterwands removed at a heat 70 deg. Centi le by 14 Ib. of 
lime. The juice was perfect, and marked 87 to 88 per cent. on 


larimeter, while by the ordinary process it only marked 79 to 
. The expenses were also much smaller.” 
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MACHINE FOR DRAWING TAPER TUBES. 


(COLD-DRAWN STEEL TUBE CO.’S WORKS, CITY-ROAD.)—(For description, see page 215.) 


ae 











Bai 


In i QUA s 
nn 





aii 











Site ADYDA/ Hf 


























ti 




















il ” o 


ADI 
Sy Sr 



























































Marcu 23, 1866. 


THE ENGINEER. 


217 





TO CORRESPONDENTS. 


NOTICE. 

Advertisements intended for insertion in our next number must be 
sent not later than Seven o'clock on WEDNESDAY EVENING, to 
op ks pg Tue ENGrxeer on Tuurspay, as the Office 

will be on Goop Fripay. 


Norice.— A Spectra, Eprtion of Tue Enarnesr is published for 
Forrien Crrcunation. This edition, printed upon. paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. . 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tae ENGINEER 
compels us to go to press at an early hour of the morning of 

blication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 





*,* Letters intended for publication must’ be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 


*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request owr corre to - 

W. H.—The Northumberland weighs 9,200 tons as she lies on the launching ways. 
A SUBSCRIBER —You will find some information on the subject in THE ENGI- 
NEER for June 23rd, 1865. : 
A. Y. X.—An abstract was, as usual, published in THE ENGINEER a short time 

subsequent to the date of the patent, 

YOUNG ENGINEER.— You will find your ion fully answered in THE ENGI- 
N&ER for February \7th, 1865, at page 102. 

ALIQUIS.—Jf you will kindly send your cddress we will write to you. It is im- 
possible to reply to your questions in this column, 

COCHLEA.—We cannot call to mind the name of any work on drawing which 
gives full particulars as to the setting out of screw propellers. 

ENGINEER. - We know of nothing more likely to suit your purpose than Bourne's 
treatise on the steam engine. His catechism of the steam engine may prove 
useful, and is very much cheaper. 

T. C. A.—The tracing lies before us. The principle of your valve appears to be 
nearly identical with that of one illustrated in THE ENGINEER for February 9th, 
1866, page 104, and therefore its insertion would be superfluous. 

A.G.— You will find the fullest information regarding fire-proof floors in Fair- 
bairn’s treatise, “* On the Application of Iron to Building Purposes,” published 
about a year since You can procure the book from any respectable London 
bookseller or publisher —Messrs. Spon, of Bucklersbury, for example. 

A SUBSCRIBER.— Mr. Newton, Engineer to the Royal Mint, has written many able 
papers on the subject. If you will address a note to him at No, 12, Royat Mint, 
Tower, London, you will be certain to receive a courteous reply to your question, 

A SUBSCRIBER.—1. The weight of the balls will not in any way affect the time of 
revolution ; it should always be sufficient to overcome the resistance of the throttle 
valve with promptitude, and this qualification present, adding to the weight can 
prove of no use whatever. 2. No; not exactly, We cannot spare the space 
required to explain the method actually adopted. 

R. G. (Oxtord).— Thanks for your suggestion. We have long felt that the absence 
of such information is @ defect, and we are at this moment making arrange- 
ments which will, we trust, meet your wishes, and those of many other sub- 
scribers who hold your views. The difficulties to be overcome are, however, very 
considerable, and are apparently due to the apathy of those who are alone able 
to supply full and accurate information—the gentlemen engaged in the con- 
struction and superintendence of such works as you refer to, 


THE GREAT BRITAIN, 
(To the Editor of The Engineer.) 

S1R,—I shall feel greatly obliged if any of your correspondents can inform 
me if the Great Britain, built at Bristol about the year 1846, was fitted with 
side paddle-wheels as well as a screw, previous to her alteration by Messrs. 
J. Penn, of Greenwich, 

March 22nd, 1866. 





WILFRED. 


MEETING NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—‘Tuesday, March 27th, at 
8 p.m.— Discussion upon Mr. Williams’ paper “On the Maintenance and Re- 
newal of l’ermanent Way.” 

Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the followihg terms (paid in advance): — 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 \\8. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. 

THE ENGINEER is registered for transmission abroad, 

Letters relating to the adverti. ts and publishing ment of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 
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AS{jCIATIONS FOR PREVENTING THE EXPLOSIONS OF BOILERS 
ay AND THE SMOKE OF FURNACES. 

out every seventh year the British public rouses itself 
to a spasmodic effort against some one or other of the many 
public nuisances which are rampant in this free and happy 
country. A few months ago there was a railway carriage 
communication fit, now it is a smoke nuisance sensation; to 
parody a fine passage of Macaulay — “We know no 
“ spectacle so ridiculous as the British public in one of its 
“ periodical fits of abhorrence of smoke. In general, com- 
“ plaints of the kind pass with little notice. We read the 
“ scandal, talk about it for a day, and forget it. But once 
“ in six or seven years our virtue becomes outrageous. We 
“ cannot suffer the laws of health and of chemistry to be 
“ violated; we must make a stand against the nuisance; 
“we must teach smoke producers that the English public 
“appreciate the importance of health and cleanliness.” 
Accordingly, a great noise is made for a time until another 
scandal turns up. We fear that a result much like this 
will follow the debate in the House that recently took 
lace. 

And yet the urgent importance of the matter is such 
that there ought to be no delay in grappling with it, either 
by the Home Office or the local governments. In the first 
place, there is the direct saving in fuel that would ensue from 
the general use of apparatus for preventing smoke, and 
the indirect gain that the attention of manufacturers, now 
diverted from the saving of fuel by the fever and hurry of 
competition, may be roused to yet othermeansof economising 
this precious source of heat, light, and power. Sir Robert 
Peel quoted the statement “of a most eminent analytical 
“ chemist ” that, in all the Midland Counties where coal is 
cheapest—Yorkshire, Lancashire, and Durham—* 40 per 
“cent. less heat is produced than might be obtained by 
“ proper combustion;” and that from 10 to 20 per cent. of 
the fuel thus lost passes up through thechimneys. When 
this waste is taken into account with the enormous drain on 
our coal-fields—nearly one hundred million tons having 
been raised last year—the immense importance of the 
question is evident. We rather think that Sir Robert 
exaggerates the gain in health that would be caused by pre- 





venting smoke. Except by saving fuel, and thus directly 
diminishing the amount of the products of combustion 
belched forth into the atmosphere from the tall chimneys 
of our manufacturing towns, we do not think that the 
mere absence of soot and “blacks” would, in itself, 
greatly aid the purification of the atm In fact, a 

ical chemist has written a pamphlet to prove that 
“blacks” have rather purifying influence by means of 
their powers of absorbing deleterious gases. 

However this may be, it is certain that all the scientific 
points of the matter have been long ago solved, and that 
these principles have been eye 4 embodied in so 
many patents, and bad, that we doubt whether foot- 
room is left for any fresh and really valid smoke-preventing 
patent. The patent for Juckes’ furnace, for instance, 
which: was mentioned more than once during the 
debate on Saturday week, in the course of which 
Mr. Hanbury “bore personal testimony to its almost 
“complete success,” has long ago expired. And even 
with respect. to the grates and stoves in private 
houses there -is no impediment but the inertness of archi- 
tects and of householders in the way of the use of smoke- 
preventing apparatus. It was but a short time ago that 
we illustrated and described a smoke-consuming grate in- 
troduced in considerable numbers by Captain Douglas 
Galton for use in the royal barracks and hospitals. A few 
similar grates are also employed in some private dwellings in 
Manchester. It is certain that the complete abolition of 
the smoke nuisance can only result from the general adop- 
tion of such grates in our large cities. 

It is true that an impression still exists to some extent 
that, although the prevention of smoke is practicable with 
furnaces such as those of steam boilers—the construction 


of which is pretty much independent of their intended 
ne a ey e prevention is not so easy with that 
ge class of furnaces which require to be constructed in 


certain special ways to suit special requirements, This is 
only partly true. No doubt there would be some difficult 
in preventing the development of smoke from an old. 
fashioned steel melting furnace, and even from an ordinary 
puddling or glass-making furnace—more difficulty at eS 
than with an ordinary boiler grate, But there are now plenty 
of precedents according to which such large furnaces may 
be built without there being any development of smoke. 
What may be termed a universal form of furnace in 
which the smoke is prevented, is the well-known gas 
furnace of Mr. C. W. Siemens, equally applicable to 
glass or steel making. The Metropolitan Smoke Pre- 
vention Act has at least the merit of giving rise to the 
present pottery furnaces of Lambeth, the first specimen 
of which was tried at Messrs. Doulton and Watts. The 
principle of these furnaces simply consists, as usual, in 
letting in atmospheric air to the products of combustion. 
On the dome of the grate, and just beyond where the fuel 
is fed in, is a vertical partition formed of bricks made with 
holes. The puddling furnaces of Messrs. Johnson Brothers, 
of Bradford, were, and probably still are, example fur- 
naces of the kind in which the smoke is consumed. Five 
= of furnaces are made to heat as many vertical 

ilers ; their gases are conducted under the boiler, whence 
a common flue takes them to acentral chimney. The onl 
additional arrangement is a hole of the size of a bric 
made in the outlet flue, and about 18in. from the end 
of each furnace. This opening is regulated by means of 
a loose brick, and an intense combustion is generated on 
the inlet of the atmospheric air, and is maintained in the 
combustion chamber inside the boiler. Each puddling 
furnace can, of course, be worked independently of the 
other. Then there is Mr. E. B. Wilson’s new furnace, with 
a descending current through the combustible—being an 
extension of the celebrated Dr. Franklin’s stove, on the 
same principle, and made nearly a century ago. From time 
to time similar house stoves have since been introduced with 
more or less success. We repeat that, even with large 
special furnaces, there exists no scientific or constructive 
reason against their “consuming” their own smoke. 

The importance of its being popularly known that 
valid reason exists why all furnaces should be worked 
without smoke, will be seen when the present state of 
the law is taken into consideration. The history of English 





legislation on the subject of smoke-prevention does, indeed, | 


go back to a long time, and, as Sir Robert Peel observed, 
“ actually as far back as the year 1316, the question was 
“ agitated in Parliament that on account of the intolerable 
“ nuisance of smoke, the use of coal must be prohibited 
“ altogether.” The practical Smoke Act was that intro- 
duced by the late Lord Palmerston, when Home Secretary, 
in 1853, under the name of the “Act to Abate the 


“ Nuisance arising from the Smoke of Furnaces in the | 
‘nominal by the Admiralty rule, which is based on an 


“‘ Metropolis, and from Steam Vessels above London 
“ Bridge.” Lord Palmerston took the greatest personal 
interest in it,and it was only the other day that an engineer 
was describing to us the intelligent way in which he 
had grasped 
question. 
teries of the metropolis were also brought under the law 
by an Amendment Act. 

The law bearing on the development of smoke in other 
parts of the kingdom than the metropolis is much less 
severe. We must confess that, bearing in mind the 45th 
Article of the “Act to amend the Public Health Act”— 
known under the name of “the Local Amendment Act, 
1858 ”—we read Sir George Grey’s speech in answer to 
that of Sir Robert Peel with some surprise. He alluded 
to the clause in the Towns’ Improvement Act of 1847, 
which absolutely requires that “ every fire-place or furnace 
“used in working engines by steam in any manufactory, 
“should be so constructed as to consume all the smoke 
“arising from it.” But the later “ Local Government 
Act of 1858,” after incorporating the provisions of the 
Towns’ Police Clauses Act, 1847, expressly says, “ that 
“the above-mentioned provisions with respect to the pre- 
“vention of smoke should not extend to compel the con- 
“sumption of all smoke in the case of all or any of the 
“ processes following, that is to say, to the coking of coal, 
“the calcining of ironstone or limestone, the making or 
“burning of bricks, earthenware, quarries, tiles, or pipes, 


| 


the scientific and practical points of the | 
In 1856 the furnaces of glass-works and pot- | 





* the — of any mines or minerals, te a eal of iron 

ores, refining, puddling, shingling, rolli iron 
or clhar satan’ te he ashing tnd esting’ et teen 
“into castings, or to the manufacture of glass, in any 
“districts where the provisions of the said Act for the pre- 
“yention of smoke are not now in force.” In fact, the 
utmost latitude is given to the local boards and justices of 
the peace, who, being »generally manufacturers themselves, 
of course decide the question according to their own sweet 
wills, As the town clerk of Blackburn writes to Sir 
pom 4 “the present non-observance of the existing law” 
is attributable to the fact “that its enforcement rests with 
“the local authorities, who are individually, as a rule, 
“large manufacturers, and as such, masters of the 
“nuisance.” The only remedy for the present state of this 
would be to pass a general Act for the whole kingdom, 
according to which no furnace of whatever kind should 
be allowed to produce smoke to an injurious extent. The 
exceptions in the present “Local Government Act” simply 
nullify the whole Act. It might be said that scientific 
machinery is not in existence for adapting the different 
furnaces for smoke prevention. We refer to the now 
numerous boiler assurauce societies of the kingdom, Let 
the proprietor of a furnace be assured against fines as he 
now is against explosions ; and we will warrant that the. 
engineers will see that little or no smoke is produced. In 
the case of a boiler, an additional security would thus be 
obtained. One of the great requirements for preventing 
smoke is undoubtedly not to over-fire the furnace. This 
means the primary requirements of a thoroughly well-pro- 
portioned furnace and, say, boiler; not merely as to the rela- 
tive proportions of grate surface, flue surface, water room, 
and steam space, but also as regards the proportion of all 
these to the work the boiler has to do. And ~ would, in 
many cases, be found a double gain. Forcing the fire of a 
boiler means working that boiler dangerously, and thus 
the obligation of preventing the development of smoke 
would indirectly further the cause of the prevention of 
boiler explosions. 

While some fresh legislation on this matter seems to be 
impending, it may be useful to see what the intelligent 
government of the French Emperor (who seems to have as 
much horror of smoke as his late friend Lord Palmerston) 
is doing. In 1854, the Parisian prefect of police ordered 
all the proprietors of manufactories where steam was used 
to either completely consume the smoke or to feed the 
furnace with non-smoking combustibles. The delay 
granted was six months, but the order seems to have 
gradually fallen into abeyance. As we mentioned at the 
time, this order was repeated, but for all France, in the 
19th Article of the Imperial decree of January 25, 1865: 
—‘ The furnaces of boilers of all kinds must ‘burn their 
“smoke,” a delay of six months being granted for the 
execution of this article. At Mulhouse a very smoky 
kind of coal is in use, and, accordingly, the scientific Société 
de Mulhouse addressed a remonstrance to the French 
minister of public works against the order, stating that 
after having made numerous practical trials. they knew no 
apparatus preventing smoke in a “satisfactory way, 
“that is to say, without considerably increasing the weight 
“of coal burned,” or without requiring continual atiention 
from the fireman. The minister very properly replied that 
it was not for him to either contest or admit that a perfect 
smoke-preventing apparatus was in existence; but, said he, 
it is true that a certain number of apparatus are known 
to be of sufficient efficiency to diminish the amount of the 
smoke given off by the chimney of a steam furnace to that 
of a common chimney. In fact the French law very 
properly does not require an absolute prevention of all 
smoke, but rather une fumivorité approximative. 


THE BELLEROPHON IN STOKES BAY. 


THE Bellerophon has attracted more attention than any 
other of our modern ironclads with the exception, 
perhaps, of the Warrior. Several causes contributed to . 
this result. In the first place, the ship is the embodiment 
of Mr. Reed’s most advanced views. He has expressly 
stated that she has been designed with the view of com- 

ting with long, and therefore unhandy, vessels like the 
Sache, and it is not to be disputed that the Chief 
Constructor has succeeded in producing the handiest ship 
in the English navy. Again, pv is the first man-of-war to 
which has been fitted the balanced rudder. But the 
interest of the engineering community has been principally 
excited by the fact that her engines at the time of their 
first trial, on the 22nd of September, 1865, totally failed to 
realise the anticipations of one of the most accomplished 
marine engineers in the world—Mr. John Penn. The 
engines of the Bellerophon are of 1,000-horse power 


effective pressure of but 7 lb. per square inch, and a piston 
speed for her stroke—4ft.—of 196ft. per minute ; but it was 
intended that the effective should exceed the nominal 
power by six to one. At the trial in question, however, 
instead of running at 70 revolutions per minute they reached 
a maximum velocity of but 58°25 revolutions, at which the 
power developed was but 4,707°876 indicated horses. The 
mean pressure in the cylinders was but 19°68 lb., and the 
speed of the ship—a mean of six runs—was but a fraction 
over 13°5 knots, The ship was really flying light, her four- 
bladed propeller, 23°5ft. in diameter, and 27°72ft. pitch, 
being out of the water 10 inches, The failure of the ship 
to realise the speed expected called forth much ridicule in 
certain quarters, and the professional reputation both of 
Mr. Penn and Mr. Reed in some measure depended on 
the success which should attend their endeavours to secure 
a better result on a subsequent trial. We are happy to say 
that at the official trial of the ship on Monday last 
over the measured mile, in Stokes Bay, the engines 
developed a power of 6,048 indicated horses, with a maxi- 
mum velocity of 72°0 revolutions o minute,* and a steam 
yressure of 261b., the speed of the ship being 14°227 

ots. The ship’s draught of water was 18ft. 10in. for- 
ward, and 24ft. 9in. aft; or a mean draught of 21ft. 
94in.—2ft. less, therefore, than her estimated load line 


~* The Times erroneously gives the power as 6,100 horses, and 
the maximum number of revolutions as 704. 
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draught. All the ray we were aloft, with = 
gallantmasts on end; her chain and hempen cables 
complete, with her complement of anchors, &c., 31 tons 
of water in her tanks, and 123 tons of coals in her 
bunkers. On the other hand, she has yet to receive her 

and their carriages, with their ammunition, her sea 
stores of all kinds, and she has to complete her water to 
100 tons and her coals to 640 tons. e safety-valves of 
the boilers were loaded to 30 lb., the wind a force of 
3 from E.S.W., and the water was perfectly smooth :— 


FULL BOILER POWER. 


Time. Speed of Ship. 
Min. Sec. Knots. 
No, of run, 1 po 4 6 one 14°634 
Pa 2 - 4 22 5 13°740 
a 3 4 2 14°876 
a + 4 29 ooo 13°383 
" 5 ose 3 («56 ima 15354 
6 os 4 37 ove 12°996 


” ve 
Mean speed of the ship at full boiler power, 14:227 knots; 
maximum revolutions of the engines, 72°5; minimum, 70 4; 
steam pressure, 261b.; vacuum, 25°din. 

At the time of her first trial we deprecated the adoption 
of the form of screw then used. The Admiralty has had 
.sufficient experience in a by this time to know 
that the Griffiths model can hardly be improved upon ; 
and the fact that bad results were obtained from the four- 
bladed screw tried is not to be wondered at. On Monday a 
cast-iron Griffiths screw, somewhat roughly got up for the 
purpose of experiment, was used, 23°5ft. in diameter and 
21ft. pitch. Its principal defect lies in the fact that it 
has a square boss instead of one of the proper globular 
form. Messrs. Penn are now, we believe, making one of 
gun metal of better design to take its place. 

At the time of the first trial the failure of the engines 
to work up to their proper eed was laid altogether to the 
defective screw, and this belief is still so generally held 
that it requires some temerity to attack the proposition. 
But we think that a close examination of the data supplied 
by Monday’s trial cannot fail to materially modify this 
opinion. We were told that the screw locked the engines 
up at 58°25 revolutions, and much loss of power was further 
attributed to negative slip. Into this last question we 
shall not now enter, but it is somewhat remarkable that 
while the revolutions were nearly 14 per minute fewer on 
the 22nd of September than they were on the 19th of 
March, the mean effective pressure in the cylinders 
reached but 19°68 Ib. per inch, although the safety 
valves were loaded to 301b. Now, from this 19°68 Ib. 
must be deducted about 12 Ib. due to the vacuum, 
leaving but 7°68 lb. as the mean steam _ pressure 
throughout the stroke. This appears so small that we 
are forced to conclude, either that the pressure in the 
boiler did not nearly reach that to which the valves 
were loaded, or else that the steam was cut off very early. 
Assuming the boiler pressure to have been 301b., we shall 
not be far wrong if we reckon upon an initial cylinder 
pressure of 20 lb., which, cut off at stroke, would give 
an average pressure as nearly as possible equal to that 
stated. But in point of fact no such ratio of expansion 
was attempted, and we believe we are correct in stating 
that during the runs when the greatest power was obtained, 
steam was not cut-off until three-fourths of the stroke had 
been completed. At this ratio the initial pressure cor- 
responding to the mean pressure would have been not 
much more than 8 lb. per inch, or, if we make every 
allowance, 18 1b, in the boiler. It is not easy, therefore, 
to avoid the conclusion that the boilers did not at that time 
make sufficient steam for the engines. Had it been otherwise 
the reduction in the number of revolutions would have 
ensured the presence of a full boiler pressure. Indeed the 
safety-valves should have blown-off freely, unless the fire 
doors were opened. But on Monday we find that although 
the number of revolutions was increased by more than 
one-third, the effective pressure in the cylinder was greater 
by 62 of a pound. As we have not been supplied with the 
mean pressure, we have arrived at it by calculation, and 
we find that in order to develop 6,048 indicated horse-power, 
the mean effective pressure must have been 20°31b. The 
boiler pressure never exceeded 26]b., although the steam 
was fairly expanded. We are perfectly aware of the 
difficulty of arriving by figures alone at a trustworthy 
result, but we can hardly resist the conclusion that at the 
last trial the boilers of the Bellerophon made much more 
steam than they did in September, and from this it would 
follow that the screw is not alone answerable for the 
ocking up of the engines, The question next arises, to 
what we are to attribute the increased steaming power 

f the boilers? Something, no doubt, is due to certain 
mprovements in the means of ventilating the stokehole, 
but to answer the question fully we must unfortu- 
nately enter upon delicate ground which we would 
much rather leave untrodden. On Monday night Sir 
J. Pakington asked the Secretary to the Admiralty 
whether it was true that a temporary addition of 16ft. 
was made to the length of the funnels of the Bellerophon, 
and Lord Clarence Paget, in reply, said that “the lengthen- 
“ing of the funnels of vessels was a common practice during 
“ their trial at the measured mile, and that it had nothing 
“ whatever to do with their structure. Messrs. Penn, the 
“makers of the engines of the Bellerophon, made the addi- 
“tion to its funnel without asking the permission of the 
“ Admiralty; and on being asked their reasons for so doing 
“they replied that they thought it would be interesting to 
“know whether they could obtain a better draught by 
“adding to the length of the funnel. He might tell the 
“right hon. gentleman that the Warrior—his own ship— 
“was treated in the same way precisely.” We have 
always believed that the Admiralty trials were con- 
ducted at the measured mile with a minimum of jockey- 
ing, and we have even held up the practice of the board 
in this respect as being worthy of imitation in the mer- 
cantile marine. But we think we are right in stating that 
such a jockeying trick as this has never been tried with the 
ships of any of our great steam shipping companies, and 
that it would not for a moment be tolerated. Putting all 


the facts together, we cannot avoid attributing a. pro- 
portion of the increased steaming power of the Belle- 





rophon to the 16ft., of extra funnel, and we shall 
continue to hold this belief until it is proved that the 
same expedient was resorted to during the September 
trial; and that our calculations, as given above, are defec- 
tive. No one who has had the most moderate experience 
in marine engines, or indeed in any steam machinery, can 
be at a loss to perceive the effect on the furnaces which would 
be produced o the addition of 16ft. to funnels of the mo- 
derate length necessary in sea-going ships. It may be that 
the funnels of the Bellerophon are too short. If tliis 
is the case, by all means let them be lengthened perma- 
nently if such lengthening is admissible. But we empha- 
tically protest against the practice of increasing the draught 
ina A cesta. solely in order to get a result at a trial- 
trip which cannot fail to be deceptive. There are many 
reasons why the trial of the Bellerophon should be regarded 
as unsatisfactory ; but we lose sight of them while con- 
templating the adoption of an expedient which only finds 
a parallel on the American rivers, where buckets of turpen- 
tine are thrown into the furnaces of racing steamboats. 
Lord Clarence Paget’s reply to Sir J. Pakington is, to the 
last degree, unsatisfactory ; and we trust that the matter 
will not be allowed to drop until practices, which are 
unworthy of the dignity of our engineers and of the Ad- 
miralty, are put an end to once and for ever. As it is, we 
cannot blame Messrs. Penn for using an expedient for 
which they have apparently had ample precedent. 

Dipping a little deeper into data we next find that 
another reason may be adduced for the increased speed of 
the Bellerophon. Our readers are doubtless aware that 
the ship was originally built with a plough-coulter bow, 
introduced into the French navy by M. Du Puy de Lome, 
and into ours, we believe, by either Mr. Reed or the 
Admiralty—the Times, which is supposed to be officially 
informed, has not yet made up its mind which. Now, there 
are many curious facts about fluid resistance, and certain 
phenomena are manifested now and then which are, to a 
great degree, inexplicable. We presume we must set down 
as M. Du Puy de Lome’s theory that an enormous wave on 
or under a ship’s bows does not in any way retard her pro- 
gress, as one of things inexplicable. At the first 
trial of the Bellerophon this theory was tested to the 
fullest extent, the vessel carrying a perfect mountain 
of water on her coulter bow. We presume that even 
M. Du Puy de Lome thinks it expedient to draw 
the line somewhere; and our Chief Constructor pos- 
sibly felt that the theory might not be quite correct 
after all, and that, as a result, a different bow 
would promote the ships speed. fAccordingly, a light 
iron false bow was built up during the summer, so that 
the stem no longer falls in all the way from the fore 
foot up. On the contrary, it now falls out from a few feet 
above the water-line, and the ship’s appearance is thereby 
much improved, while the wave is split up in some mea- 
sure and thrown off to either side. What the magnitude 
of this wave was before the alteration, we are not prepared 
to say exactly ; but it may at once startle our rt and 
enable them to form some idea of its mass, when we state 
that the bow wave now reaches the hawse pipes of the 
ship 9ft. above the water-line, when she is steaming at full 
speed in perfectly smooth water. Whether the alteration 
has or has not affected the speed of the ship, we leave 
others to judge. 

The engines of the Bellerophon are the finest pieces 
of work we have ever seen, although their proportions 
are remarkably light, and Mr. Penn may well express 
himself satisfied with their recent performance, which 
is nearly unparalleled. They consist of a pair of direct 
acting trunk engines, with 112in. cylinders, and 4lin. 
trunks, giving an effective area equivalent to that of cylin- 
ders without trunks 10425 in. diameter. The cylinders stand 
on the port side of the ship, and directly opposite, on the 
starboard side, are two vertical cylindrical surface con- 
densers, each containing about 35,000 lineal feet of 3in. 
tubing. The circulation is effected by two powerful cen- 
trifugal pumps driven direct by a pair of vertical engines. 
The ship has 8 boilers and 40 furnaces ; one boiler being 
divided into two independent sections, in order that one 
may be used to supply a 40-horse engine on the lower 
deck for pumping, &c. The coal boxes are in the wings at 
the back of the boilers—the coals being run out on a little 
railway at the after bulkhead, and thence by an overhead 
railway from which the buckets are suspended, down the 
length of the stokehole. Ample space is afforded in the 
engine room, and the ventilation is there very perfect. 


PROFESSIONAL QUALIFICATIONS. 

For some time past we have noticed a pretty general 
dissatisfaction throughout the profession with regard to 
the system that has hitherto prevailed for the initiation of 
our young engineers, and, so far as we concur in the 
—— put forward, it gives us pleasure to endorse them. 
Whatever disparity of opinion we may entertain on sub- 
ordinate particulars, we entirely agree in denouncing the 
errors of any system so manifestly defective, per se, as 
education by apprenticeship. Without affecting to suggest 
any perfect he. x as alternative to the ordinary plan of 
pupilage, it becomes a duty to impress with our best 
energy the fact that the system at present most generally 
in force is essentially and radically a defective one. If this 
fact be once fully apprehended it is a reasonable inference 
that amendment will soon follow; and, though the nature 
of the amendment is not perhaps at present very apparent, 
it is still of undoubted importance to realise that our 
system of education is confessedly unworthy of the posi- 
tion that our faculty enjoys in common with other scientific 
professions. Pupilage in the other liberal professions, 
though at one time it prevailed, is now and has been for 
long obsolete. Our Continental neighbours give the 
system neither place nor toleration. The heads of our 
profession, though somewhat unwillingly perhaps, ucknow- 
ledge the fact in their inaugural addresses; and, in fine, 
the general feeling throughout the faculty is beginning to 
find vent through the columns of such professional 
journals as carry with them any esteem. 

Engineering, of all other professions, has ever been the 
representative of advancement and reform. Each year 





adding somewhat to a long category of most wonderful 
discoveries, a difficulty is hardly encountered when suit- 
able means are contrived for overcoming it; and, in fact, 
the very life and spirit of the profession are change and 
improvement. How, then, does it come to pass that what 
may be called the domestic affairs of the profession are not 
keeping pace with the vigorous strides that have carried us 
within so short a period Mioaaen of some of our neighbours ? 
To answer the question is more than we can do satisfac- 
torily. It has been mooted, with perhaps some disregard 
for the honour of the profession, that pupil fees frequently 
form so large a source of income, that any scheme tendi 
to their abatement will have but a bad chance of gene 
acceptance at the hands of professional men. This motive 
may undoubtedly actuate the obstructiveness of a select 
few; but, without flattery to the profession, we confess our 
disbelief that any such sordid disposition is of general 
existence. Large incomes, it is true, occasionally carry 
with them strong convictions, peculiarly the opinions of 
those who derive the largest share of the advantage; and 
to those who make pupil education, so called, a specialty, 
we extend the benefit of a hope that they really and truly 
believe in the system. If any such there be that hold to 
the mode of education by eagles we would remind them 
that no question has been raised for its overthrow. It has 
ever been, and always will be, acknowledged as a most de- 
sirable method of imparting information, and, indeed, is 
hardly separable from any plan of education that is ever 
likely to come into operation in England. But, never- 
theless, experience has shown that in certain most impor- 
tant particulars the system is a defective one, and only to 
be tolerated in conjunction with a systematic and funda- 
mental method of instruction. 

In a lately delivered and most able inaugural address, 
the analogy that exists between the engineering profession 
and the more ancient faculty of medicine was alluded to, in 
order to prove that the diploma system, which works so 
satisfactorily in one, is totally inapplicable in the other. 
The grounds for assumption are, that medical knowledge is 
confined within very clearly defined limits, for which reason 
a single examination is to be deemed a full and exhaustive 
test of proficiency, while, on the other hand, the progress 
made by engineering science is so rapid and varied that 
any attempt to define its scope by reasonable limits is out 
of the question, leading to the inference that an examina- 
tion test is inadmissable. ‘To both of these propositions we 
emphatically demur. In the first place, the extent of medi- 
cal knowledge is very far from beingso limited as is asserted ; 
we hear of most striking revolutions in medicine and sur- 
gery complete change in the methods of treating disease; 
and the development occasionally of disorders that formerly 
had no place amongst the ills that flesh is heir to. We are 
told that within a comparatively short period the principles 
of human physiology have been almost completely trans- 
formed; we experience the immense benefit of chloroform 
and ether—not to dwell on vaccination—and then are asked 
to characterise medicine as a limited science, with its end 
and objects precise and defined—a study so narrowed, 
indeed, that the entire stock of ascertained knowledge, 
chemistry, materia medica, botany, and a_ prescribed 
amount of classical lore, included, become once and for 
ever the property of every medical student that obtains a 
diploma. 

Without going the length of asserting that the science 
of medicine embraces as great a variety of subjects as 
engineering does, to our thinking the analogy between the 
two professions still holds good. Both professions have for 
their objects the study of natural laws und their applica- 
tion to practice; in both there is that intimate union 
between theory and practice that has no existence in the 
other liberal professions; and on this very ground it seems 
highly expedient that we follow the good example of our 
friends, the physicians, and relinquish the old threadbare 
system of apprenticeship for the more advancjl and 
enlightened mode of academic instruction carefully com- 
bined with practical study. 

For what good reason should the engineering studl 
alone be divested of one of the most powerful stimula, 
to exertion—the opportunity of competing with his fellows 
and measuring his strength in his early career with those 
very youths who, as men, may hereafter be opposed to him 
professionally. As a pupil he leaves school at an early 
age, long before his character is formed; he then passes 
through a long and wearisome course of land and earth- 
work quantities, varied occasionally by the more elevated 
exercise of making a tracing, and at the age of three or 
four-and-twenty he enters on his career with very probably 
the most meagre smattering of professional knowledge, 
and in the most blissful ignorance of physical laws. 

If engineering were one of those professions resembling 
a handicraft trade, the scope of which is bounded by 
clearly defined limits, there would then be some reason for 
upholding the apprenticeship mode of instruction. By such 
a method the pupil would have the opportunity of acquir- 
ing a knowledge of whatever particular branch he had 
adopted, and nothing further would be necessary; as it is, 
however, the very reverse is the case. Engineering is a 
profession of almost boundless range, requiring a long and 
carefully devised system of study and instruction, which 
we repeat again and again can only be imparted ae 
scholastic agency, and under no circumstances can 
acquired within the precincts of a drawing-office. The 
very wide extent of engineering science is the strongest 
argument that can be adduced against the apprenticeship 
system. 








NOTES ON PRIVATE BILLS. 

THE committees and courts which have to do with private 
business, although they have exhibited most praiseworthy indus- 
try during the week, have had to “pale their ineffectual fires” 
in comparison with the election committees which have been 
sitting. The referees’ courts and select committees on private 
bills are usually very interesting, and their proceedings often 
exciting ; but they are tame when compared with the election 
committees, of which a number have sat during the week. For 
several days we noticed in the rooms that cases have been on 
concerning the Great Yarmouth, Nottingham, Boston, Totnes, 
and Bridgenorth elections. The crowds of persons in the rooms 
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is usually great, the number of members standing or seated behind 
the committees is also remarkable. Honourable members are 

istinguished from other persons in the rooms by keeping their 
hats upon their heads, and, in many cases, their hands in their 
pockets. The witnesses also, in the election petition cases, are 
of a very different class from those who give evidence on the 

ivate bill committees. On the Great Yarmouth petition, for 
instance, a worthy lady, with a full-grown child in her lap, gave 
evidence in the Great Yarmouth petition case, and was succeeded 
in the witnesses’ chair by a Mrs. Susan Screamer, who curi- 
ously enough, notwithstanding her name, gave her evidence 
sotto voce. 

Amongst the railway cases of the week there have been, of 
course, conflicts in the committees on locus standi, im the re- 
ferees’ courts and in the select committees. No part of the 
United Kingdom furnishes comparatively a larger number of 
keenly-contested cases than the principality of Wales. In Sir 
Edward Colebrooke’s committee, in which he was assisted by Mr. 
Rickards and Mr. Leveson Gower, the Severn Junction Railway 
resisted successfully the claim to locus standi of the South Wales 
and Great Western Direct, which has been shut out from oppo- 
sition to the scheme. Mr. Rees very ably advocated the interests 
of the Severn Junction, and Mr. Vernon Harcourt, Q.C., did his 
duty ably for the opponents. The new line to Brighton, that is, 
the London, Lewes, and Brighton, has, as might have been ex- 
pected, been the subject of a tough fight for several days, in 
referee court A (Mr. Woodd’s), but was expected to be settled 
this week; if not so settled, the inquiry will be resumed after the 
Easter holidays. The committee upon Group 6 have passed the 
Central Cornwall Railway, which is somewhat peculiar in cha- 
racter, inasmuch as it only asks for running powers to Exeter 
and Falmouth. Considerable anxiety has been caused in the 
committee rooms and the lobbies by the continued illness of 
the Speaker of the House, his consequent absence, and the 
necessary absorption in the House of Mr. Dobson, Chairman 
of Ways and Means. It is the almost daily practice in the 
House for the clerk to inform the members of the continued 
illness of the Speaker, whereupon Mr. Dodson proceeds to the 
table and takes his place as Deputy Speaker. The Dublin Port 
Acts Amendment Bill, the Dublin Port Docks Bill, the Elham 
Valley Railway Bill, and various others, as amended, have been 
considered and ordered to be read a third time. To-day “the 
Railway Guards Communication Bill, to Compel the Directors of 
Railway Companies to Provide Efficient Means of Communication 
between the Travellers by, and the Guards in Charge of, Railway 
Trains,” stands for reading the second time. During the week 
the Lords have sent messages to the Commons declaring that 
they have passed a bill intituled “ An Act for Making and Main- 
taining a Bridge across the River Tyne, to connect the Borough 
of Newcastle-on-Tyne and Gateshead, with Approaches thereto, 
being the Redheugh Bridge and Approaches Bill.” Also, that 
they have passed a bill to enable the Dagenham Dock Company 
to acquire additional lands and to enlarge their undertaking, and 
to provide abbatoirs and other conveniences, and to amend the 
Dagenham Dock Acts of 1855 and 1862; as also, amongst other 
things, an Act for the winding-up of the affairs of the Cork and 
Youghal Railway Company, and dissolving the company. 

The promoters of the Westminster Boulevard still persist in 
their efforts to carry it through Parliament, although, as is 
thought, with slender chance of success. The Llynvi Valley and 
Ogmore Valley Bill, an important mineral system, passes un- 
opposed, and has been referred to the Chairman of the Committee 
on Ways and Means, as have been also the Brampton and Long- 
town, the Perran Railway Pier and Harbour, and the Bideford, 
Appledore, and Westward Ho Railways. 

A number of new groups of opposed bills have been arranged, 
and the committees appointed to sit upon them. The sittings 
will commence on the 11th and 12th of April. Among the new 
committees are Group 7, Mr. Baxter chairman, with Mr. 
Pollard Urquhart and Mr. Esmonde. The group includes thirteen 
bills, amongst which are the Severn Junction, the East 
Gloucestershire, the Wye Valley, and other schemes relating to 
the district indicated. Group No. 5 will be presided over by 
Sir John Hanmer, whose colleagues will be Mr. Greenall, Mr. 
Laird, and Mr. P. Wykeham Martin. This group includes the 
Bridgewater, the Bristol and Exeter, Bristol and Portishead 
Pier and Railway, and others in the district. Group No. 1 will 
have Mr. Scholefield, member for Birmingham, a most indefatig- 
able and worthy member in discharging his duty in connection 
with the private business of the House, as chairman; and with 
him will be Mr. Banks Stanhope, Lord John Browne, and Mr. 
Crawford. This group has fifteen Metropolitan schemes to deal 
with, including the Metropolitan District, the Metropolitan 
(Edgware, Highgate, &c.), and other important schemes, which 
are likely to excite much interest, and provoke, in a majority of 
cases, keen opposition. Group No. 14 also consists of Metropolitan 
schemes, nine in number, and includes the Brixton, Clapham, 
and Balham Extension, the East London (South-Western Ex- 
tension), the London, Chatham, and Dover, and the South 
Eastern’s, Kennington, Clapham, and Brixton, and other 
schemes, that are likely to be hard fought in the committee. 
Mr. Dent is chairman of this group, and his colleagues will be 
Mr. Kendall, Mr. Morrison, and Mr. Arkwright. Major Cornwall 
Legh will preside over Group 13, and will have, as colleagues, 
Sir E. Buller, Mr. Benyon, and Mr. Trefusis. The group 
includes the Huddersfield and Halifax, the Lancashire and York- 
shire (West Riding branches), the Manchester, Sheffield, and 
Lincolnshire, Great Northern, and Great Eastern arrangements 
bill; the South Yorkshire; the Great Northern additional 
powers, and others. Group H_ will consist of water bills, 
Dundee and others; General Peel will preside. Group K 
embraces: gas bills, and will have Mr. Gathorne Hardy for 
chairman. In Group L, Mr. Baillie, chairman, Leeds Borough 
and other municipal improvements will be dealt with. 

The referees’ courts have disposed of a considerable number of 
bills, but they and the select committees have the great bulk of 
their work still before them, to be encountered after the Easter 
holidays. 


THE DEPOLARISATION OF TRON SHIPS, 

Havine lately directed attention to the means brought before 
the public, by Mr. Evan Hopkins, C.E., for the attainment of 
the important object of rendering iron ships into a fit state for 
the reception of their compasses, it gives us pleasure to add that 
Sir John D. Hay, the chairman of the Millwall Shipbuilding 
Company, has, a few days ago, given an order to Mr. Hopkins 
for the depolarisation of the Northumberland. As this iron- 
clad has been both built and plated in one and the same position, 
there can be little doubt that she must be in a highly polarised 
state—similar, indeed, in this respect to the Minotaur, constructed 
under the same circumstances. The Minotaur was both built 
and plated with her head nearly north, with the consequence 
that her standard compass showed a maximum deviation 
of more than six points, with a most embarrassing loss of 
directive force. Last Tuesday we witnessed a trial on a 
small scale of Mr. Hopkins’ plan. A large bar of common 


rolled iron in an almost neutral state, was placed with one end 





near an ordinary box compass, and the needle of the compass 
was violently deviated in contrary directions as the current was 
reversed by the operator. On suddenly Bre gam Ae however, 
the bar was depolarised, and the compass ted back to 
the magnetic meridian. On the opposite end was placed what 
may be termed an electro-magnetic battery, consisting of a 
massive cylinder of soft iron, wound round by the insulated 
wire from a common battery. The current at right angles to 
the cylinder naturally polarised it, temporarily converting it and 
the solid bar in contact into a magnet. Of course this bar repre- 
sented the material of the ship. To all those who are aware of the 
enormous difficulties attendant upon the compass equipment of 
iron ships, we need scarcely lay stress on the importance of Mr. 
Hopkins’ method; while we can hardly doubt of its com- 
plete success. Of course it must be borne in mind that he 
only claims, and can only claim, to get rid of the polarity caused 
in an iron vessel by the mechanical manipulations of the 
materials, which is, indeed, allowed by such a good judge as Mr. 
Airy to be the main cause of compass deviation. The weaker 
parasitic action on the compass, caused by the induced mag- 
netism of the earth, is avoided by placing the compass in a 
rather higher position than usual. 

Although the ship’s hull, with its innumerable rivets, every 
one of which is polarised by the action of the hammer, is gene- 
rally regarded as the main source of deviation, it happens oftener 
than is believed that the compass is influenced by such iron de- 
tails in its neighbourhood as modern steering gear and the other 
objects now forming the equipment of even wooden vessels. In 
fact, a delicate compass will often show that these objects are 
highly polarised by the hammering and other processes during 
their fitting up and erection. In such cases, also, the simple means 
offered by the passage and sudden stoppage through these masses 
of iron of a galvanic current, of bringing them to a neutral, or 
almost neutral state, must be of the greatest value, and must 
often solve most difficult problems of compass equipment. 


THE MAIN DRAINAGE OF THE METROPOLIS. 


We have already given in Tue ENGINEER a detailed account of 
these works, but we may now mention that the annual report of 
the Metropolitan Board of Works, published during the week, 
gives—inter alia—an interesting detailed account of the com- 
mencement, plan, progress, and cost of the great system of 
metropolitan drainage in process of execution. We learn from 
the report that the first portion of the works was commenced in 
January, 1859, being about five months after the passing of the 
Act authorising their execution. There are 82 miles of main 
intercepting sewers in London. In the construction of the 
works 318,000,000 of bricks and 880,000 cubic yards of concrete 
have been used, and 3,500,000 cubic yards of earth excavated. 
The cost will have been, when completed, about £4,200,000. 
The total pumping power employed is 2,380 nominal horse- 
power ; and if the engines were at full work, night and day, 
44,000 tons of coals per annum would be used, but the average 
consumption is estimated at 20,000 tons. The sewage to be 
intercepted by the works on the north side of the river at pre- 
sent amounts to 10,000,000 cubic feet, and on the south side 
4,000,000 cubic feet per day; but provision is made for an anti- 
cipated increase in those quantities, in addition to the rainfall, 
amounting to a total of 63,000,000 cubic feet per day, which is 
equal to a lake of 482 acres 3ft. deep, or fifteen times as large as 
the Serpentine in Hyde Park. In excavating for the works a 
large number of animal remains, ancient coins, and other curious 
objects were found, most of which have been deposited in the 
British Museum. The total amount expended, under special 
and general contracts, to Lady-day, 1865, amounts to £2,276,132. 
Amongst these are some contracts for heavy amounts, such as 
Mr. T. Pearson, for the Southwark and Westminster communi- 
cation, £31,000; Deptford pumping station, Messrs. Houghton 
and Co., £25,000; and Messrs. Aird and Son, £109,455; southern 
outfall works, Crossness, Mr. Webster, £295,000; engines, 
Messrs. Watt and Co., £48,000; low level sewer (southern), Mr. 
W. Webster, £209,000; northern outfall sewer, Mr. G. Furness, 
£641,760; same reservoir, same contractor, £161,285; middle 
level sewer, north, Mr. Rowe, £12,451; and Messrs. Brassey and 
Co., £337,402; western sewers, north, Messrs. Moxon and Co., 
£65,587; the same extension, Mr. Wm. Moxon, £15,300; Green- 
wich and Deptford sewers, Mr. W. Dethick, £14,300; northern 
low level sewer, Mr. W. Webster, £62,000; Thames embankment, 
north, contract No. 1, Mr. Furness, £116,044; contract No. 2, 
Messrs. Ritson and Co., £91,500; with numerous other contracts 
general and special. The full contracts for the Thames 
embankment are, for the north side, No. 1, Westminster 
Bridge to Waterloo Bridge, to Mr. George Furness for £520,000; 
No. 2, from Waterloo Bridge to the eastern end of the Inner 
Temple, to Messrs. Ritson and Co., for £229,000. The south 
embankment, from Westminster Bridge to Gun-house-alley, 
near Vauxhall Bridge, has been contracted for by Mr. Wm. Web- 
ster for £309,000. These last-named works include numerous 
improved approaches and new streets, and are being pushed 
forward with vigour. The funds for defraying the cost of the 
northern and southern embankments are to be provided by 
means of the coal and wine duties. 








MARRIAGE. 
On the 17th inst., at Bayonne, WILLIAM ALEXANDER BRUNTON, Esq., 
C.E., to LOUISE GABRIELLE, eldest daughter of Major C. DE JACOBI DU 
VALLON, Chevalier de la Legion d’Honneur. 








TRIAL TRIP OF H.M.S. BELLEROPHON. 


THE Bellerophon got under way on Wednesday and Friday last, 
and made two preliminary trials of her machinery under steam, 
Mr. E. J. Reed, Chief Constructor of the Navy, and Mr. John 
Penn, the designer of her engines, being on board on each occa- 
sion. On Wednesday her engines reached a maximum of sixty- 
eight revolutions, with an indicated horse-power of 5,135, the 
excess being, over what was obtained on the ship’s trial off the 
Maplin Sands, in revolutions of the engines eleven, and in indi- 
cated power, 473-horse. On Friday the revolutions of the engines 
reached a maximum number of 71}, and the indicated power, 
6,035-horse. This was in excess of Mr. Penn’s uirements in 
his design for the engines, and at the conclusion of the day’s trial 
that gentleman, professing to be perfectly satisfied for the first 
time during a long business life, handed the ship over to the 
Government officials for them to put her through her trial of speed 
on the following Monday, the 19th inst. 

The frigate weighed her anchor at Spithead by 10.30 a.m., and 
soon afterwards was taken to the measured mile course in Stoke’s 
Bay, in charge of Captain H. Caldwell, C.B., commanding her 
Majesty’s ship Asia and the Steam Reserve at Portsmouth. The 
officers and officials on board comprised Rear-Admiral Superin- 
tendent G. G. Wellesley; Mr. A. Murray, Chief Superintending 
Engineer of Portsmouth dockyard; Messrs. Ward and Murdoch, 
of the dockyard steam factory and reserve, to superintend the 
trial; the Master Shipwright’s staff of the dockyard; and Mr. 
Willing, from Chatham yard, who superintended the building 
there of the ship. Mr. E. J. Reed, the Chief Constructor, was 








also on board, and Mr. John Penn, the maker of the engines, was } 
also again present. At half-boiler power :—* 


Time. Speed of ship. 

No.of Run, 1 .. «ss os 4min, Osec. .. «2 «. 15° knots; 
” oo op 0c, 6 wm - 9 wee os..co, BIS w 
” BS “sc cc ‘co S$ wp Wa eo ce ce Me 
* 4 ss ce oe ” ww 60 co eo OC, 


Mean speed of the ship at half-boiler power, 12°226 knots, maxi- 
mum revolutions of engines, 59; minimum ditto, 57.¢ In turning 
the circles the ship displayed extraordinary activity, under the 
influence of her helm, and they were made at full and half boiler 

wer as follows :—To star' power. —Ship’s helm up in 

sec.; angle of rudder, 36 deg.; men at wheel, 6; half. 

made in 2 min, 13 sec.; full di 4 min. 28 sec.; revolutions of 
the engines, 67 to 60. To port. ip’s helm up in 41 sec.; angle 
of rudder, 34 deg.; men at wheel, 6; half-circle made in 2 min.; 
full ditto, 4 min. 22 sec.; revolutions of engines, 67 to 60. Half- 
boiler Power.—To port.—Ship’s helm up in 35 sec.; le of 
rudder, 35 deg. ; men at wheel, 6; half-circle made in 2 min. 32 sec, ; 
full ditto, 5 min. 11 sec.; revolutions of engines, 56 to 48. To 
starboard.—Helm up in 40 sec.; — of rudder, 34 deg.; men 
at wheel, 6; half-circle made in 2 min. 28 sec.; full ditto, 
5 min. 14 sec.; revolutions of engines, 58 to 51; diameter of 
circles, 550 yards. 

The engines were stopped to order from time of moving tele- 

ph handle in 26 sec., started ahead in 11 sec., and turned astern 

m full speed ahead in 24 sec. 

As a means of comparison, we subjoin here the results of the 
trials of our latest ironclads, exclusive of the Agincourt :— Achilles 
—drew 25ft. llin. of water forw: and 26ft. llin. aft; s 
14322 knots. Black Prince—drew 26ft. of water forward, 
27ft. aft; speed, 13°502 knots. Prince Consort—drew 23ft. 8in. 
forward, and 25ft. 84in. aft; speed, 13°199 knots. Minotaur— 
drew 23ft. lin. forward, and 24ft. lin. aft; speed, 14°781 knots. 
hin = lt 25ft. Gin. forward, and 26ft. 5in. aft; speed, 14°356 

ots. 

The Warrior, at seagoing draught of water, still remains the 
fastest ship under steam in the British navy. The Minotaur was 
tried at light —— only; so was the Agincourt. The Warrior 
was tried only at deep-load draught. She has yet to stand com- 
parison with the Minotaur, incourt, and Northumberland in 
their deep-draught trials; but the Bellerophon cannot be, nor ever 
was, ex to equal her. 

After the trials of the ait had been brought to a conclusion, 
Mr. Penn entertained the officials and the company on board to 
luncheon in the wardroom of the ship, where the usual exchange 
of congratulatory speeches took place. Mr. John Penn expressed 
his extreme gratification with the working of the ship’s engines, 
and said that it was the first time in his professional career that 
he was enabled to say conscientiously that he felt perfectly 
satisfied and unable to find a fault or su an improvement. 
Mr. Reed, chief constructor, and designer of the ship, in a speech 
of considerable length, referring to the various vessels he had 
designed for the Admiralty, said that in designing the Bellerophon 
he had entered the field against the long, unhandy ships of the 
Minotaur class, and endeavoured in the Bellerophon to combine 
speed with handiness, that while a ship should have the maximum 
amount of manceuvri wer she should be but little inferior in 
speed to the shi 3 of SO, and 400ft. in length, the Bellerophon's 
length being t. Mr. Reed alsocomplimented Mr. Penn on the 
working of the ship’s yg and stated that it was economy 
in the Admiralty to give Mr. Penn an extra price per horse-power 
for engines that could drive ships of moderate length, at a one 
all but equal to ships of one-third greater a and unwieldy in 
the extreme from their dis-proportionate length. 

The frigate has attrac much attention since her arrival at 
Portsmouth. A vessel of almost preternatural ugliness was ex- 
pected, which, when first seen quietly ancho at Spithead, 
turned out to be a bold, handsome-looking, wellclened three- 
masted ship, with a bow in her, as seen from a distance, very like 
that of a monster China clipper, and a stern as graceful as could 
be wished in the conical armoured finish of the after end of an 
ironclad. A nearer view of the ship discloses the nose of the 
submerged bow, which could not be seen from a distance, but even 
this bit of positive ugliness does not destroy the effect of the 
graceful sheer of the ship’s outline overhead. The Bellerophon 
has but about 100ft. on each of her sides covered with armour from 
below the water-line to her upper deck, and is, consequently, for 
some 160ft. on each side an unarmo ship above her water-line 
belt of armour, and throughout this space vulnerable to shells. 
The water-line beit of armour extends round the ship upwards to 
the beams on which the gun-deck planking is laid, and the bows 
and stern of the vessel in all parts as seen direct from ahead or 
astern is also encased in armour, two ports being fitted at each end, 
through which four 6}-ton 7in. rifled guns will be mounted to fire 
in a line with the vessel’s keel. The central armour on each si 
of the ship is the side armour of the main battery of the ship 
enclosed in a space about 100ft. in length by the breadth of 
the ~ by a 54in. armour-plated bulkhead thrown across the 
gun-deck at each end of the outer plating. Sitting in a boat 
alongside the ship it is impossible to detect where the line of 
plating begins on the ship’s hull or where it ends, so beauti 
is the work finished. e lower masts of the ship are of iron, 
and all spars above them, with the exception of the three top- 
gallantmasts, the mizen topsailyard, and the studdingsail booms, 
are of steel. The general smartness of! the rig adds greatly to 
the outward appearance of the ship. Inboard, the ship — 
to much greater advantage than when viewed externally. ose 
portions of the main deck forward and aft of the central battery, 
where the officers and crew mess and sleep, are of unusual height, 
and have anamount of light and ventilation beyond that of any other 
ship in her Majesty’s navy. The ship’s battery occupies a central 
position between these two portions of the d and is entered by 
an ascent of two steps at each end from the mess decks. The 
guns, ten 12-ton wrought iron 9in. rifles, will be mounted in the 

ttery 15ft. apart, and will be trained by the machinery on Mr. 
Reed’s plan, which is fitted to each of the guns. The is 
somewhat heavy and costly, but it has the advantages of Cotes 
none of its parts on the gundeck except a radial arm of metal, 
which works in a slot underneath the gun slide, and the six 
men who work it are placed with the working gear on the deck 
below the battery, out of all danger from the shot or shell of an 
enemy. In point of comfort to the crew the Bellerophon’s ar- 
rangement of her main deck is immeasurably superior to that of 
the Warrior, Minotaur, and other vessels whose crews mess be- 
tween the guns on the battery deck. When the Warrior was in 
commission and the ship was coaling it could only be effected by 
rendering the mess-deck dirty and uncomfortable to the crew. At 
quarters, too, the men’s messes were all capsized to give room for 
working the guns, and this was another piece of discomfort to the 
men, who were Often heard lamenting the loss of the wooden 
frigates, {which gave them a clear lower deck to mess and sleep 
upon, and kept all above that for duty. In the Bellerophon, the 
ship is coaled through the battery only, and the mess-deck is 
never disturbed or covered with coal dust. At quarters, too, her 
crew simply walk out of their messes into the battery. The men’s 
messes, therefore, under the new condition of things on board the 
ship, can be kept as permanently clean, dry, and comfortable as in 
the best days of the wooden frigate. —7Z'imes. 


* We have here omitted particulars of the full-boiler trials, draught, &c. 
which will be found in another column.—Eb. E. 
+ These figures are incorrect—they should run as follow :— 


HALF-BOILER POWER, 
Time. Speed of 
No. of Run. min. sec, — 
b os cc cf cf eo 4 ®@ ee ce ce oe 150 
2 we cf ef of of 6 D os 08 ee 9756 


Bue oe of of of 413 “+ 08 of 2 


4 oe ce. ce oe of 5 es ce oe «+ 9863 
Mean speed of the ship at half-boiler power, 12°098 knots, mean revolutions 
of engine, 59. 
’ 
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NOTES FROM PARIS. 
( By our Special Correspondent. ) 
oth Tavtant, after relering to he principal cehools connected with 
instant, after referring princi; wi 

engineering, we stated that upon another occasion 1 
something to say relative to the Association Polytechnique of 
Paris, and we now redeem that pledge. This Association was 
founded in 1830 by a number of persons who had been pupils of 
the Ecole Pol ique, hence its name. Its object is the esta- 
blishment of gratuitous courses of scientific instruction in all 

uarters of Paris for the benefit of workmen and ws and 
the awarding of medals and prizes to the most deserving. The 
municipality of Paris is the principal patron of the Association, 
but the Imperial Government encourages it in more ways than one. 
The president of the Association Polytechnique is M. Perdonnet, 
the Director of the Great Gentral School of Arts and Manufactures. 

The annua! distribution of prizes took place a short time since, 
when M. Dumas, chemist, senator and president of the General 
Council of the Seine, filled the chair, supported by M. Perdonnet, 
M. Arlés Dufour, and several of the members of the municipal 
council, 

M. Dumas referred in his speech not only to the origin of the 
association, but also to that of the idea which lay at the base ofit, 
namely, the union of scientific instruction with technical ability—- 
the study of the sciences with the exercise of the arts, and which 
he claimed for the founders of the Academy of Sciences of Paris. 
This idea, however, bore but little fruit for nearly a century, 
and the Association a pa oe ne and the Ecole Centrale des 
Arts were both established in the same year, namely, 1830, that of 
the second revolution, and the commencement of the reign of 
Louis Philippe. The fundamental principle in question was well 
illustrated by M. Dumas in the following passage :-—‘‘ Your asso- 
ciation and the Ecole Centrale respond to the same thought—the 
alliance of theory and practice. What matter that theory com- 

the education of the engineer if for its completion practice 
is indispensable? What matter that the workman begins with the 
ractice provided that theory extends her hand to him and raises 
him to her level? When the young savant becomes an apprentice 
he rapidly perceives the value of elegant and precise workmanship; 
when the young ouvricr becomes a student he soon comes to value 
and respect the fruits of meditation and the discoveries of genius. 
They soon learn to speak the same language, to conceive reciprocal 
esteem, and to rival each other in ardour with the same object.” 
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preferable, both as regards international traffic and technical 
facilities, but it will require a very large capital for its realisation. 
The Italian Government favours this line over Mount St. Gothard, 
and certain Swiss cantons have already to provide fifteen 
millions of francs for the commencement of the work ; the Zol- 
verein states, headed by Prussia, seems also inclined to aid the 

in question. 
ile so much is said of the immense employment of capital in 
ublic works in France, it would be interesting, and financial] 

Li portent too, to know how much of that said French capital: is 
derived from English pockets. The Credit Mobilier of London 
has in hand the great land speculation at Marseilles, and is said to 
have offered to take the whole of the ground for building on the 
new street which is (or is not) to be formed between the Thedtre 
Francais and the new Opera House. The new leather market just 
opened in Paris with considerable eclat belongs to a company which 

ly possesses a bank here, and a long list of such speculations 
might easily be made out. The English element is a quiet, un- 
demonstrative one, but it represents a great deal in the commer- 
cial, financial, and speculative world here. 

Paris, March 20th, 1866. 
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SoutH KENSINGTON MusEuM.—During the week ending 17th 
March, 1866, the visitors have been as follow :— On Monday, 
Tuesday, and Saturday, free days, open from ten a.m. to ten p.m., 
12,018. On Wednesay, Thursday, and Friday, students’ days, 
admission to the public, 6d.), open from ten a.m. till five p.m., 
1,942. Total, 13,960. From the opening of the museum, 
5,876,601. 

Nava EnGIneErs. — The following appointments have been 
made at the Admiralty :—Charles M. Collins, chief engineer, to 
the Fi for charge of the engines of the Northumberland ; 
Henry D. Gardner, chief engineer, to the Cumberland, for charge 
of the engines of the Collingwood; John G. Shearman, chief 





At the conclusion of the proceedings M. Dumas d to 
the assembly that the Minister of Public Instruction had awarded 
the ‘‘ Palins of Academic Officer,” that is to say, a superior though 
honorary diploma, to four of the professors of the association, and 
that the Emperor had nominated its late secretary a Chevalier of 
the Legion of Honour. These are some of the inexpensive means 
which the ‘Imperial Government knows so well how to make use 
of in the interest of science, and to the strengthening of its own 
position with respect to the working portion of the population. 

When speaking lately of the steam rollers in use in Paris we 
were unable to give the weights and dimensions of this valuable 
engine ; we are now in a position to supply a portion of the infor- 
mation referred to, and think it may prove —— to some of 
our friends. The steam boiler is nominally of 10-horse power ; the 
two rollers are 60in. in diameter, and weigh more than two tons 
each; the water-tanks are made to contain about 1,000 litres, or 
about 220 gallons. The roller will of course move in either direc- 
tion, and it can be turned in a radius of 80ft. The total weight of 
the machine is said to be about 17 tons, and this enables it to 
consolidate a new road with the aid of a smaller quantity of sand 
than is generally employed in Paris, thus giving a clear advantage, 
not only as regards compactness and uniformity, but also with 
respect to the smaller amount of mud produced by rain and 
traffic. 

Another useful machine is about to be introduced into use here, 
namely, iron carriages on four wheels, to replace the enormous and 
really most dangerous trucks used for conveying stone, which give 
rise to accidents without number. It is surprising that the autho- 
rities have tolerated the use of these frightful vehicles so long. 
As to the unfortunate horses between the shafts, their position is 
positive torture, and in case of the slightest accident they are 
almost certain victims. |The new vehicles are to be built of great 
ay oy and very nearto the ground, and it is said that steam 
will employed for their traction. Considering the enormous 
amount of hewn stone used in Paris, this innovation will be a 
matter of considerable importance. 

Industry presents some curious features as the supply of 
her raw materials, and one of these was noticed the other day by 
the French press, which announced that an English sloop called the 
Kathleen had just quitted St. Valery eu Caux, on the French 
coast, with a cargo of shingle, and that many British vessels took 
similar cargoes from the same place. It is added that the shingle 
is used in the manufacture of a certain kind of pottery. It is to 
be presumed that the St. Valery shingle is either very rich in 
silex or some other element, or that it lies very handy at that spot. 

Marseilles is one of the places in France the best known to 
English ears, but it is as the grand port of the Mediterranean, the 
outlet to India, and not as a manufacturing town. It is probably 
known to but few people that Marseilles is one of the principal 
seats of the oil trade and soap manufacture in France. There are 
more than sixty soapworks there, and they occupy the greater 
portion of the working population. The following is given as the 
average annual amount of materials used in this industry:— 

Tons. 
Oleaginous seeds .. 1. os oe oe 8 «8 of of oe 120,000 
Olive oil and other oils + 6s ee 66 oe 08 0 15,000 


Raw sulphur .. .. «2 of of of of oF oe + 25,000 
Nitrate Of soda cc oe ce oe ce oe 08 oe ce ce 2,200 
Bem GM cc cc ct 4s 00 00. ce ce cc 60 co co §=6GC 
Coal oe ce 0s 06 co ce ce ce oo oe + 20,000 


The last item shows that the use of machinery is not ve 
general in the trade, or the consumption would certainly be muc: 
greater. 

A piece of interesting news has just reached us from St. Peters- 
burg, namely, that gold has been discovered in es the holes 
for the poles of the American telegraph. If this true it may 
turn out very important, for the island of Sitkha, where the dis- 
covery is said to have been made, is geologically identical with the 
soil of California. 

The Chevalier Bonelli seems to be pushing on with his ingenious 
application of the typographical principle to electro-telegraphy. 
According to the journal d’Jtalie the chevalier has succeeded in 
reducing the number of wires required for his system from five to 
one, and has demonstrated the caine of his system by very impor- 
tant practical experiments. These were made between Milan and 
Neuchatel, in Switzerland, over an extent of about 350 miles. It 
was demonstrated, says the report, that whatever was the condi- 
tion of isolation of the line a dispatch of twenty words only 
occupied as many seconds under M. Bonelli’s system, and that, 
therefore, 1,400 words, printed in roman characters, could be trans- 
mitted in an hour. Our readers are aware, perhaps, that in 
M. Bonelli’s system the messages are set up in type, which is 
afterwards brought into contact with the wire, so that it gives 
occasion for division of labour and an immense economy in time. 
The setting-up of the dispatches can be performed readily by 
women and children, and four compositors can, it is affirmed, 
easily set up three dispatches of twenty words each per minute. 
We wish M. Bonelli all the success that his perseverance deserves, 
for, should he succeed in getting his arrangement into use, we 
shall be relieved of the intense annoyance which often arises 
from mutilated messages, and that without a surcharge for accu- 


racy. 

There is a great talk of the entire adoption of metal in place of 
wood in the construction of railway carriages ; the subject is being 
studied with much carc, and towards the cnd of the summer the 





gineer, to the Asia, for charge of the engines of the Pearl; 
Thomas Spence, first-class assist.-engineer, to the Fisgard, for 
service in the Vivid; Joseph Tapp, first-class assist.-engineer, to 
the Wizard; and John Miller (b), second-class assist.-engineer, to 
the Wizard. 

VENTILATION OF THE LONDON Law CouRTS.—Some specimens 
of air from a London law court (the Court of Queen’s Bench) 
were recently examined by Dr. Angus Smith. He reports that 
“they are the most deficient in oxygen of any specimens found 
by me during the day in inhabited places above ground. The first 
is almost exactly the same as the average found in the currents 
of galleries in metalliferous mines; that from the lantern is nearly 
the same as the specimens found close to the shafts of the same 
mines,. meaning, of course, the average of many specimens, I 
have not known any mills or workshops so deficient in air. I 
consider a room bad when it loses 1,000, and workshops very bad 
when they lose 2,000 of oxygen out of a ‘million parts; here the 
loss is actually 5,000 less than the parks of London. The circum- 
stance is strange, and I hope unusual. A scientific friend hap- 
pened to call my attention to it, and wished me to examine the 
air. The moisture from the window was collected, and there 
were several ounces obtained, and more might have been easily 
found. It was perspiration in great part; the smell of it was 
distinct. It is putrefying, and decolorises more permanganate 
now than it did at first. Mere change of air will not purify a 
room like this—a current must pass through it for a long time 
until complete oxidation takes place.” 


NEw Process oF TUNNELLING.— Mr. R. Morton, of Stockton, 
read a paper, a few days since, at the Cleveland Institu- 
tion of Civil Engineers, on ‘‘A New Process of Tunnelling 
through Soft Substances.” The design had been worked 
out and protected by Mr. R. Morton, principally with a 
view to application to the tunnel which was proposed to 
pass under the Tees between Middlesbrough and New- 
port. The plan is ingenious. The tunnel is formed of circular or 
elliptical rings of cast iron, put together in segments. A large 
wrought iron wedge-shaped shield is pushed in front of this tube 
by means of a powerful hydraulic process behind, inside the tube. 
The shield is made at the back of a similar section to the tube, but 
3ft. or 4ft. er diameter. In this annular space an ingenious 
arrangement of india-rubber tubes and glands forms a perfectly 
water-tight joint; at the same time leaving the shield capable of 
sliding forward, when actuated by the hydraulic presses. The 
pointed shield having been thrust forward a few feet, another ring 
of s2gments is added to the tube inside the shield, and the work 
proceeds as before. The discussion which followed was very 
animated. Mr. Dunning was strongly in favour of a bridge, and 
objected to the tunnel, principally on account of the expensive 
approaches which the necessary deep cutting would involve. He 
urged the adoption of a roller bridge, upon Sir Wm. Armstrong’s 
hydraulic principle, with an opening in the centre of 75ft. span; 
and he brought forward some sound arguments in support of this 
scheme. Messrs. E. F. Jones, T. Whitwell, T. Gjers, W. 
Gauntlett, T. Wrightson, A. Downey, W. Pearson, and others, 
joined in the debate. 


PuBLic Works IN NEw SoutH WaLgEs.—The principal work in 
progress at Newcastle for the improvement of the harbour is the 
northern breakwater; the embankment is progressing satisfac- 
torily, about 90 tons having been deposi during ember. 
This work has already had a very beneficial effect in deepening the 
water at theentrance. A letter received from Captain Allen, the 
harbour-master at Newcastle, states that he had lately had several 
sets of soundings taken in the channel in that harbour with a 
favourable result; that on one occasion the least water found in 
the fairway was 22ft., where there was only 16ft. in June last year, 
and that the north channel had also much improved, there being 
17ft. at low water where formerly there was only 14ft. This 
great improvement in the depth of water is attributed by Captain 
Allen to the extension of the northern breakwater, and he expects 
that as the extension is continued a greater depth of water would 
be obtained. A great improvement was also observed in the set of 
tide, being more regular and free from eddies than previous to the 
commencement of the breakwater. The contract taken by Mr. Ross 
for continuing the timber approaches to the Morpeth coal staiths is 
completed; and all that now remains to be done to render the staiths 
available for use is the formation of a short embankment connecting 
them with the railway and the laying down of rails upon it. At 
the Kiama harbour the excavation for the basin is completed, 
excepting the removal of the outer shell of rock, which cannot be 
done until a cofferdam is constructed. The temporary jetty for 
the lation of s is almost finished. At Wollon- 
gong, the excavation of the inner basin is nearly completed. The 
formation of a cofferdam across the old basin is being procecded 
with; a length of about 200ft. is fixed, and a groove is being ex- 
cavated for the reception of the remaining portion. In compliance 
with a petition from the inhabitants of Wollongong, the Govern- 
ment have agreed to the deepening of the basins, and have placed 
on the estimates the sum of £10,000 for that pu A tem- 
a jetty, about 500ft. in length, has been carried across the old 

in to the pier-head, and steamers now lie alongside it. The 
breakwater is about COOft. in length. The pier and breakwater at 
Ulladulla have been completed and brought into use. The works 
have cost about £10,000, and have been finished within £500 of the 
estimate, 
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Grants and Dates of Provisional Protection for Six Months. 

2878. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, “ Improvements in and in apparatus for lubricating parts 
thereof, which apparatus is also applicable for lubricating other moving parts 
of -"—A communication from Claude Henry Turge, Lyons, France. 
—8th November, 1865. 

2982. JOHN WEEMS, Johnstone, Renfrewshire, “Improvements in the con- 
struction of ships.” —20¢h November, 1865, 

39. JAMES RONALD, Liverpool, ** Imp in or applicable to hinery 
for combing. dressing, and disintegrating hemp, flax, wool, cotton, and other 
fibres and fibrous materials.” —5th J , 1866. 

233. EDWARD TURNEY and JOHN TURNEY, Trent Bridge Works, Sneinton 
Nottingham, “ Improvements in preparing and treating hides and skins in 
the manufacture of leather.”—24th January, 1866. 

391. JOHN ROE, Birmingham, ‘A new or improved adjustable lever, spanner, 
or screw-wrench.”—8th February, 1866. 

466. HENRY ERNEST BARON DE GABLENZ, jun., and HENRY MAHLER, 
Boulevart de Strasbourg, Paris, “ An improved construction of subme rine 
—— cable for the transmission of electric despatches.”— 14th February, 


480. DONALD NICOLL, Oaklands Hall, West End, Kilburn, Middlesex, “ Im- 
provements in the construction of electric telegraph conductors. and in the 
method of preparing and laying the same, also in the machinery or apparatus 
to be employed therein.”—15th February, 1866. 

494. WILLIAM DAVIDSON, Higher Bebbingion, Cheshire, “ Improvements 
applicable to square topsails and topgallant rails.”—16th February, 186%. 

506. JOHN WOLSTENHOLME, Radcliffe, and JOHN TOMLINSON PENDLEBURY, 
Elton, Lancashire, “ Improvements in apparatus for shaving and cuiting 

-Metal bars and metal tubing.” 

510. MANUEL JOSE LOPEZ-Y-MUNOZ, Guildford-street. Russell-square, ** Im- 
p in hinery for making cigarettes.”—17th February, 1866. 

531. ARTHUR HENRY ROBINSON, Haddington-road, Dublin, “ Improvements in 
crabs or winches.” 

541. WILLIAM DEAKIN, Great Barr, Staffordshire, ‘‘ An improved construction 
of certain parts of metallic chests, strong rooms, safes, deed boxes, and such 
like receptacles "—21st February, 1466. 

546. MATTHEW ROBINSON and JOHN ROBINSON, Globe Works, Accrington, 
and WILLIAM SMITH, Oswaldtwistle, Lancashire, “ Improvements in reeds 
used in looms for weaving.” . 

548. JOHN WALKER, Cowper-street, City-road, London, ‘‘ Improvements in the 
construction of vessels of war, forts, and batteries, and in mounting and 
working guns therein.” 

550. CLEMENTE DE CAESARIS, Grange, Bermondsey, “ Improvements in pre- 
paring hides and skins for tanning.”—22nd February, 1866. 

558. JACOB GOODFELLOW, Blackburn, Lancashire, “Improvements in pump 
buckets for lifting water, air, or other fluids.” 

562. JAMES DODGE, Manch . “ Improvements in apparatus for tempering 
_— and other articles capable of being tempered between two heated 
surfaces.” 

564. JOHN HOLLY, Regent-street North, Blackwall, Middlesex, “ Improve- 
ments in railway brakes.” 

568. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, “Improvements in 
machinery for combing wool and other fibre.” ‘ 

570. COLIN MATHER, Salford Ironworks, Manchester, “ Improvements in ma- 
chinery for washing yarns, applicable also for washing linen, cotton, and 
other yarns in the hank.”—23rd February, 1866. 

572. WILLIAM RICHMOND, THOMAS RICHMOND, and JAMES RICHMOND, 
Burnley, I hire, “* Imp in the manufacture of healds and 
reeds or combs and in the machinery employed therein.” 

582. ISAAC LOUIS PULVERMACHER, Oxford-strect, London, “ Improvements in 
means and na for producing and applying galvanic currents.”— 24th 
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589. CHARLOTTE ELIZABETH TREADWIN, Exeter, Devon, “ Improvements in 
the manufacture of certain kinds of lace.” 

592. WILLIAM CLARK, Chancery-lane, London, “Improvements in pin cart- 
ridges."—A communication from Jules Félix Gévelot, Boulevart St. Martin, 
Paris — 26th February, 1866. 

594. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancerv-lane, 
London, “An improved process for extracting the juice from sugar-cane, 
beet-rvot, aud other plants.”—A communication from Frederick James 
Vivian Minchin, Aska. Madras Presidency, India. 

596. WILLIAM ALLANSON and ROBERT LOWE, Preston, Lancashire, ** Improve- 
ments in shuttles for weaving.” 

600. GEMINIANO ZANNI, Rathbone-place, Oxford-street, London, “ Improve- 
ments in applying motive power to sewing machines for the purpose of 
rendering them self-acting.” 

604. FREDERICK MORTON EDEN, King’s Bench-walk, Temple, London, * An 
improved apparatus for holding and driving cutting and other tools.” 

605. MAURICE COLE, Paston Hall, Northampton, *‘ Improvements in the con- 
struction of street cabs and harness for the same.” 

606. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
process of and apparatusfor distilling petroleum and other liquid substances.” 
—A communication from John Pericles Vincent, John Stevens Richards, 
Orange Noble, Charles Harrison Lovrein, and Henry Rawle, Erie, Pennsyl- 
vania, and Levi Spaulding Fales, New York, U.S. 

608. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in weighing hi _ ication from George 
Mayo, Battle Creek, Michigan, U.S.—27th February, 1866. 

610. DAVID LEOPOLD COHN, Islington, London, “ Improvements in breech- 
loading revolving fire-arms, and in apparatus for extracting cartridges or 
cartridge cases therefrom.”—A communication from Joseph Griinbaum, 
Vienna, Austria. 

612. FREDERICK BRAMPTON, Birmingham, “Improvements in files or 
holders for holding letters, invoices, and music, and for other like purposes.” 

614. JOHN BILLINGTON BOOTH, Preston, L hire, ** Imp in flyers 
used in machinery for preparing, spinning, or doubling cotton, wool, flax, 
silk, or other fibrous materials.” 

616. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements in 
the process of and apparatus for the distillation of tar and other substances.” 
—A communication from John Pericles Vincent, John Stevens Richards, 
Orange Noble, Charles Harrison Lovrein, and Henry Kawle, Erie, Pennsayl- 
vania, and Levi Spaulding Fales, New York, U.S. 

618. GEORGE COWDERY, Cranley, Surrey, “Improvements in machinery for 
making bricks.”—28th February, 1866. 











Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
696. AARON CHARLES BALD WIN, Boston, Massachusetts, U.S., “ Improve- 
ments in rotary steam engines,”—7th March, 166, 





Patents on which the Stamp Duty of £50 has been Paid. 

717. GEORGES DE LAIRE, Imperial Mint, Paris, Colouring matters.”—17/h 
March, 1863. 

815. JOHN DALE, Manchester, and GUSTAV BISCHOF, jun., Swansea, Gla- 
morgan, ** Manufacture of aniline, &c.”—28th March, 1863. 

751. JOHN BRIGHAM and RICHARD BICKERTON, Berwick-upon-Tweed, N.B., 
“Reaping or mowing machines.”—20th March, 1863. 

732. AUGUSTE MOREL, Rue du Marché, Krussels, Belgium, “ Apparatus for 
generating carbonic acid.”—18th March, 1863. 

719. WILLIAM SYMINGTON, Market Harborough, Leicester, “ Roasting and 
treating coffee, &c.”—1s8th March, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 


640. RICHARD WALLER, Baker-street, Portman-square, London, ‘‘ Joining 
leather.”—14th March, 1859. 

641. KICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Treating wool.” 
—14th March, 1859. 

643. THOMAS LIGHTFOOT, Accrington, Lancashire, ‘“Fixing colours on woven 
fabrics.” ---14th March, 1859, 

653. WILLIAM CLARK, Chancery-lane, London, “* Apparatus of electric lamps 
or lights.” — 15th March, 1s59. 

703. ROBERT MUSHET, Coleford, Gloucester, “ Manufacture of cast stcel.”— 
19th March, 1859, 

655, JOHN DIXON and ROBERT CLAYTON, Bradford, York, “ Rolling iron and 
steel.”— lth March, 1859. 

670. HENRY BESSEMER, Queen-street-place, New Cannon-street, London, 
“ Manufacture of crank axles.”—16th March, 1859. 

721, WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “ Apparatus 
for stretching and polishing silk thread.”— 22nd March, 1859. 

780. WILLIAM MOSSMAN, Cumming-street, Pentonville. London, ‘* Embossing 
or cutting presses.”— 20th March, 1859. 

798. COWPER PHIPPS COLES, Southsea, Hants, “ Defending guns and gunners.” 
—30th March, 1859, 





Notices of Intention to Proceed with Patents. 
2858. REUBEN SIMS and KOBERT BURNS, Bedford, Lancashire, * linprove- 
ments in the formation of railway carriages.”— 6th November, 1665. 
2863. THOMAS GRASON and JAMES O'DONOGHUE, Liverpoul, “A new and 
improved cement.” 
2868. HYDE BATEMAN, Barnes, Surrey, “ An improved apparatus for igniting 
cigars or tobacco.” 

2873. FRANCIS GRAHAM BENNETT, Grand Parade, Brighton, “ Improvements 
in apparatus for facilitating the walking of invalids.” —7 th Norember. 1*65. 
2876. ROBERT SWIRES, Manchester, * Improvements in apparatus tor grinding 

and pointing the cards on carding engines.” 


, 2878. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 


London, “ Improvements in forges, and in apparatus for lubricating parts 
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— which apparatus is also o> * for lubricating other moving 
of machinery.”—A communication from Claude Henri Turge, sen , 


met France. 
2880. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ A mode or 


2883. JAMES EASTWOOD, Blackburn, Lancashire, ‘‘ Improvements in machinery 
or apparatus employed for sizing yarns,”--8th November, 1865. 

2889. BENJAMIN PITT, Hatton-garden, London, “ Improvements i in the con- 
struction of door locks, latches, and such like fastenings, and in knob and 
handle spindles and furniture used therewith.” 

2890. JOSEPH ERNEST AVY, Boulevart Sébastopol, Paris, ‘An improved self- 
acting regulator or dial, applicable to all cescriptions of public conveyances.” 

—9th November. 1865. 

2893. EDWARD MYERS, Millbank-row, Westminster, Middlesex, ** Improve- 
ments in the arrangement and construction of wet gas meters. 

2897. THOMAS WHITWELL, Stockton-on-Tees, Durham, “ Improvements in 
furnaces fur heating the blast for blast furnaces.” —10th November, 1865. 

2901. A nnwey SLATER, Kettering, Northampton, ‘Improvements in cabinet 
furniture.” 

2907. SAMUEL HAND, Hulme, and JAMES SLATER, Salford, Lancashire, “ Im- 
provements in railway signals.” 
2908. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, * Improvements in the crank axles of locomotives for railroads.”— 
A communication from Dyer Williams, Syracuse, Onondaga, New York, 


US. 

2909. WILLIAM REID, Granton, Midlothian, N.B., “ Improvements in supplying 
cattle with food and water on railways, and in the apparatus or means con- 
nected therewith.” 

2910. DAVID ADAM JONES, Birmingham, “Certain improvementsin the 
races of socks or inner soles for boots and shozs.”—i1th November, 


of 


i inti. 





All persons having an interest in opposing any one of such applications 
should leave in writing of their objections to such application at 
of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
17th March, 1866. 


910, Is. ; 911, 4d. ; 912, &1.; 913, 4d. ; O14, 41. ; 
; 91s, 4d.’ 919, 4d; 


915, 4d. ; 916, 4d. ; 917, 
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, le. 3 965, 4d. ; 
; 969, Sd. ; 950, 1s. 4d.; “om, lod. ; * 972, 6d. ; 973, le. ; 974, 
4d.: 75, 4d. 976, »d. ; yy 978, 4d. ; 979, 4d. ; 980. 8d. ; gst. la. ; 
= 84. j ; 933, 933, 44. ; ; 984, d.; 10d. ; 986, 1s, “a. 5 Ag 0a. ; ; 983, 4d. ; 
89, Sd. 





*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty's Patent Office, Southampton ngs, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 











2912, PETER ELLIS, Orange-court, Liverpool, “ An imp P 
water-closet.” 

2913. GEORGE HENRY GOODMAN, mes. ey and EDWARD Bow, 
Maidstone, Kent, “I hinery for crushing or reducing 
stone. quartz, emery, and other aes substances.” 





The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 





Class 1—PRIME MOVERS. 











es Ses eee, ae tel or ame “a; OF g Fixed Steam and other Engines, Horse, Wind, and 
bricks for building and other purposes, and in apparatus therefor.” 

2916. NATHANIEL HENRY FELT, Liverpool, “ Imp in machinery for Water Mills, Gearing, Boilers, Fittings, 
cutting and rounding boot and shoe soles of leather and other analogous | 2202. W. GRAHAM, Bolton, J. BROUGHTON, Manchester, and T. CORKHILL, 
substances.”—A communication from John Gillingham Felt, Salem, Massa- Birkenhead, ** .”"— Dated 28th August, 1865. 


chusctts, U.S. 

2918. JOHN STEPHENS, Great Rider-street, St. James’s, London, “ Improve- 
ments in portfolios, writing desks, writing cases, and other similar appa- 
ratus.” 

2922. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“‘An improved method or process for producing paper maker's pulp from 
cane, bamboo, and other analogous substances.”—A communication from 
Charles Heaton, New York, U.S. 

2923. JOHN JEX LONG, Glasgow, Lanarkshire, sea - —— pce se 
in cutting or dividing timber, and in the hi 
therewith.”—13th November, 1865. 

2926. SAMUEL MIDDLETON, Shoemaker’s-row, London, “ Improvements in the 
method and means of securing and discharging the contents of pipes aud 
vessels.” 

2931. THOMAS ALDRIDGE jen JAMES TANGYE, and RICHARD CHAPMAN, 
Bir for raising, lowering, moving, or 
transporting heavy Noaen" teen November, 1865. 

2937. WILLIAM BUNGER, Southampton-buildings, Chancery-lane, London, 
“Improvements in photographic lenses.”—A communication from Charles 
Augustus Steinheil, Munich, Bavaria. 

2944. JAMES GOODIER, Chester, and JOHN FOSTER KILSHAW, New Brighton, 
Cheshire, “ Improvements in apparatus for feathering the paddles of pro- 
pellers of navigable vessels.”—15th November, 1865. 

2961. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in the manufacture of shawls.”—A communication from Pierre Honoré 
Maillard, Paris. 
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3982. JOHN WEEMS, Joh Renfi , N.B., “Improvements in the 





construction of ships.” 

2985. GEORGE SMITH and CHARLES RITCHIE, Upper Thames-street, London, 
“Improvements in brushes for hair dressing and other uses, also in brooms 
and apparatus for cleaning, preparing, pa‘nting, coating, and smoothing 
surfaces,” 

2987, WILLIAM CLARK, Chancery-lane, London, “ 
feathers.”—A communication from Adolph Ferre Viol and Santee Pierre 
Duflot, Bonlevart st. Martin, Paris.—20th November, 1865. 

2993. ALEXANDRE CALLEY ST. PAUL DE SINCAY, Boulevart St. Martin, Paris, 
“Improvements in the manufacture of sulphur by the reduction of the 
sulphurous acid accruing frum the roasting of sulphuretted ores, and in appa- 
ratus for the same.” 

2996. ALFRED VINCENT NEWTON, Chancery-lane, London, *‘ Improvements in 
apparatus fur condensing exhaust steam, and heating air by the heat 
absiracted in effecting the condensation of such steam.”—A communication 
from Addison Calvin Fletcher, New York, U.S. - 21st November, 1865. 

2808. WII 1AM a ney Sp and SAMUEL MARLAND, Clayton, near 

for ol g artiticial light from 
aus ends or fluids. 99nd N ovember, 1865. 

3011. JOHN ELLIS, jun., Bristol, “ An impr t Pp in the 
manufacture of stays and hodices. 93rd November, “ress. 

3020. SAMUEL COLLY SALTER, Market Drayton, Salop, “ An improved appa- 
ratus for shrinking cotton, woollen, and other textile fabrics.”— 24th Novem- 
ber, 1865. 

3042. WILLIAM ROBERT LAKE, Southampton-buildings, Chanccry-lane, London, 
“ An improved composition for enamel-paint, varnish, cement, or plaster."— 
A communication from William Barney Watkins, New York, Us. 

3044. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery -lane, London, 
‘“* Improvements in shaft shackles.”—A communication from Louis Hollenback, 
Belleville, New Jersey, U.S.—27th November, 1865. 

3052. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
chimney cowl.”—A communication from Victor Etienne Antoine Berne and 
Irma Victorine Carabin, Boul t is, Paris.—28th November, 
1865. 

3056. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
* Improvements in coverings for the head.”—A communication from Alfred 
Apar', Rue de Rambuteau, Paris.—29th November, 1865. 

3076. JOHN HOLLANDS, Clerkenwell-green, EDWARD RICHARD HOLLANDS, 
King’s-square, St. Lukes, and THOMAS HOLLANDS, Bakcr-street, Pentonville, 
London, “ Imp in the facture of gold and other ornamental 
chains,” 

3077. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-hill, London, and 
JAMES LANDLESS, Nelson, near Burnley, Lancashire, *‘ Improvements in 
apparatus for registering the speed of machinery, and apparatus for register- 
ing the pressure of steain and other fluids.” 

3078. WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture of materials for decolouring sugar and other saccharine matters.”—A 
communication from Chrétien Jean Gaade, Boulevart St. Martin, Paris.— 
30th November, 1865, 

3113. EDWIN CHARLES HODGES, Florence-street, Islington, London, “ Im- 
provements in the construction of breech-loading fire-arms.”—4th December, 
is6). 

$127. (GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, * Improvements in 
machinery employed when getting coal and other minerals.” 

3130. ANDREW BETTS BROWN, Cannon-street, London, ** Improvements in 
steam cranes and hoists.”—5th December, 1865, 

3251. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machivery for the manufacture of felt hats.”—A communication from the 
Eickemeyer Hat Blocking Machine Company (Incorporated), Youkers, New 
York, U.S.—19th December, 1865. 

3337. CHARLES REEVES, Birmingham, “ Improvements in breech-loading fire- 
arms, and in cartridges for breech-loading fire-arms.”—26th December, 1»65. 
102. WILLIAM JOHN WALSH, ya Essex, ‘‘ Improvements in cocks, 

taps, and valves.”—12th January, \866 b 

271. SAMUEL COOK and WILLIAM HENRY HACKING, Bury, Lancashire, “ Im- 
provements in machinery or apparatus fur sizing or preparing yarns or warps 
to be woven.”—27th January, 1 

330. GEORGE GWYNSE, Mortimer-street, Cavendish-square, ar , im- 
provements in treating fatty and oily bodies.” —2nd February, | 

353. WILLIAM RENNEY, Lombard-street, London, “ Improved aaneet and 
apparatus for, preventing oscillation and vibration of the card in iron ships 
and other ships’ compasses by means of friction.”—5th February, 1866. 

418. JOHN RYLEY, Nottingham, “Certain improvements in apparatus to be 
employed in the manufacture of hair cloth.”—10th February. 186 ‘. 

432. ROBERT WOLSTENHOLME, Oldham. Lancasture, and RICHARD GRBEN 
RODGERS, Manchester, “Certain in the 
textile fabrics termed ,moleskins or imperials, aud velveteens.”—12th Feb- 
ruary, 1866. 

480. DONALD NICOLL, Oaklands Hall, West End, Kilburn, Middlesex, “Im- 
provements in the construction of electric telegraph conductors, and in the 
method ot preparing and laying the same, also in the machinery OT 4pparatus 

to be employed therein.”—15th February, 1866. 
569. HENRY LEA, Birmingham, “ Improvements in looms for weaving.”—17th 
February, 1366. 

541. WILLIAM DEAKIN, Great Barr, Stafford: “Ani d construction 
of certam parts of metallic chests, strong rooms, safes, deed boxes, and such 
like receptacles.”—2Ist February, 1866, 

591. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, ** An improved process for extracting the juice from sugar-cane, 
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This invention is designed for ‘the purpose of obtaining a rotary motion by 
the direct action of steam on plates connected to a central driving shaft, and 
dispensing with the cranks, connecting rods, guide rods, and eccentric rods 
hitherto employed. The improvements consist in the novel employment and 
use of a cylinder, supplied with two or more ports or thoroughfares for the 
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lane, London, “‘ Apparatus for propelling vessels,” —A 
— Dated 29th August, 1865, 
This poventien a1 cannot be described without reference to the drawings. 
2226. W. BROOKES, Copies , London, Bri 4 cast and other iron 
bridges.” —A communicat —Dated 30th 30th August, 1865, 





arched system of construction, combined with a contrivauce for controlling 
expansion and contraction, substantially as explained. 


This invention consists essentially in forming the wheels of railway carriages, 
&c., with double flanges, in order that the wheels may not so easily leave the 
metals as is the case with single-flanged wheels. The rails are arranged to 
suit the said double-flanged whecls. 





Class 3.—-FABRICS. 


Including Machinery and Mechanical Operations connected with 
a Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, & vC. 

2181. L. CLAYTON, Stamford-street, Southwark,“ Manufacture and ornament- 

ing of carpets, rugs, dc.” — Dated 25th August, 1865. 
This invention consists in applying an article known as mosaic manufacture 
to ) ornamenting carpets, rugs, mats, velvets, and other piled fabrics; also to 





admission of steam, and one exhaust pipe or exit for the steam; the ad 
ports are so constructed as to cause the steam to enter the cylinder at right 
angles to its centre or axis, and the exhaust or exit at a point about parallel 
to the centre. To the centre shaft or axis of the cylinder a number of curved 
plates are secured, extending each like curved radii from the centre shaft 
towards the inner surface of the cylinder, and arranged so as to exert upon the 
inner surface of the cylinder a pressure sufficient to keep each recess or com- 
partinents tormed by the said plates steam-tight. The covers or ends of the 
cylinders are formed of circular secured to the body of the cylinder, 
supplied with stuffing-boxes, through which the central shaft revolves. The 
steam, when entering the ports of the cylinder at right angles to its axis on 
the parallel centre thereof, is forced against and fills the concave recesses or 
compartments formed by the aforesaid curved plates, the action of which gives 
& powerful rotary motion to the central or driving shaft to which they are 
secured, and the steam escapes by the exhaust pipe from each compartment as 
they pass during revolution.—Not proceeded wit. 
2211, A. V. NEWTON, Chancery-lane, London, Apart ae boilers 
with water.”—A communication.— Dated 28th August, | 
This invention cannot be described without to the 


Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harnesz, &c. 

2182. H. H. HENSON, Parliament street, Westminster, “‘ Railway chairs, fasten- 

, and sleepers.” — Dated 25th August, 1865. 

One of the various improvements comprised in this invention consists in 
forming the surface of the sleeper upon which the chair rests, as also the under 
surface of the chair itself, as an inclined plane, in such a manner that for the 
chair to be moved outwards by the side thrust of the train, it would have to 
be raised up the inclined plane, Another of the improvements consists in 
forming projectiuns, lugs, or bosses upon the under surface of the chair, which 
fit into corresponding recesses or grooves formed in the surface of the sleeper, 
or in forming projections upon the sleeper whieh fit into recesses formed in the 
under surface of the T= in such a manner that any shifting of the chair in 
an outward directé Another i it consists in forming 
a bolt hole in the ota of railway chairs immediately beneath the rail, and ia 
driving into such hole @ bolt or spike having a countersunk head, so that when 
driven into the top of the latteris flush with the bed of the rail, and the rail, when 
fixed, will thus prevent the bolt or spike from rising. Another improvement 
consists in furming a recess or large hole in the centre of the railway chairs, 
immediately beneath the rail, and in filling in such recess or hole with a block 
of wood, or other similar suitable material, the surface of which is raised 
slightly above the surface of the chair, so that the rall rests upon the wood 
instead of upon the chair.— Not proceeded with, 

2183. W. ROGERS, Newport, Monmouthshire, “ Construction of the permanent 

way of railways.”—Dated 25th August, 1865, 

This invention has refereuce, First, to certain improvements in the con- 
struction of transverse or cross-timber sleepers; Secondly, to certain improve- 
ments in the furm of railway chairs; and, Thirdly, to a combination of the 
improved =. and the improved chair. By this invention, First, it is 
Pp or cross sleepers of rough balks of timber of a 
Some or > a convenient section, which, after being hewn or sawn, are 
shaped with bevelled or chamfered edges where required. The improved form 
of chair referred to under the second head of the invention consists in its being 
made so that when attached to the sleeper it will be retained thereon with 
greater security by means of flanges at an ep with the bed of the chair. 
Lastly, this invention relates to a ination of the imp i sleeper and the 

Pp i chair h befure referred to.— Not proceeded with. 

2192. F. HAZELDINE, Lant-street, Borough, “‘ Construction of vans, wagons, or 

r tee od Surniture and other goods on common roads 
A 





id 














carts employed foi 
and railways.” — Dated 26th 
This Soeention consists in substituting wrought iron: lattice work, or a com- 

bination of iron and woodwork on the girder and tension principles, in place of 
the ordinary wooden framing at present employed in the construction of vans, 
wagons, or carts, and in covering the roof thereof with corrugated metal (zinc 
by preference), also ling, macintosh, or other suitable material, and the 
sides, back, and front with mahogany or other wood panelling or boarding, 
arranged diagonally instead of longitudinally, as commonly practised ; and, 
further, in arranging or d i e rods to form the sides of the 
vans, wagons, or carts either in sonata lines to each other, or diagonally, 
upon the tension principle, to the bottom sides of the vans, wagons, or carts. 
2197. J. oe * Wolverhamp ¢ of horse-shoes.” —Dated 26th 

August 

In ae horse-shoes according to this invention the patentee 

takes heated bars of iron of suitable length and size, and by means of 
the machinery hereinafter described he makes on the one side of the bar the 
groove commonly called the fulleriug, the said fullering ex ending nearly to the 
ends of the bar, and on the other side of the bar he forms at the same time, 
and by the same machine, the inclination to form the seating of the shue. Ky 
means of the same inachiue he also forms countersinks or depressions at the 
points where the nail holes are to be made. He also so constructs the machine 
that it leaves untuuched the ends of the bar, the said ends having their original 
figure. The bars thus prepared, and while still hot, are bent into a horse-shoe 
form by means of a machine resembling in all essential respects the machine 
ordinarily employed for bending shoe tips. The nail holes are made in the 
ordinary manuer at the countersunk depressions made by the machine. The 
improvements in machinery used in the manufacture of horse-shoes are as 
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» Teps, jenys, borders, and other curtain and furnishing fabrics, 


2196. F. A. E. G. DE MASSAS, Horton, London, “ Machinery for treating 
cotton seeds in order to remove the cotton therefrom and to prepare the seeds 
Sor ing.” —Dated 26th August, 1865, 

The patentee claims, First, the combination of a reservoir with an inclined 
sieve, to which a shaking motion is imparied, or furnished with a rake or roller 
for feeding the seeds regularly to the pipe or shoot which conducts them to the 
revolving cylinder and casing, substantially as described. Secondly, the com- 
bination of a revolving cylinder and corresponding casing, furnished with per- 
forated plates and cards, and one or other of which is formed with a projecting 
spiral rib, substantially as described. Thirdly, the he pepe of brushes 
composed of mixed wire and veg fibres, pon a polygunal drum 
in a spiral direction,and made to revolve ne a casing, cuberantialty as described. 
Fourthly, the employment of a cover to the apparatus, through which currents 
of air are caused to pass by means of pipes or otherwise, fur driving the dust 
and small ay fibres out of the apartment in which the machine is worked, 

ribed. Firthly, a combination of machinery, substautially 
as described ont represented in the drawings. 


2222. J. BAILEY and W. 1. BAILEY, Keighley, York, ‘‘ Machinery for combing 
|, &c."— Dated 29th August, 1865. 











This invention relates, First, to that class of y for in 
which the combing operation is performed by causing the west or other fibrous 
I to be two series of comb teeth, while such comb 
teeth are in contact with each other, and whereby, on the separation of the 
said combs, a cleaned fringe of wool is kept | rojecting from each com, thie 
fringe being afterwards laid hold of by the drawing-off rulleis, or other equivalent 
means, and drawn from amongst the teeth which cleans the wool at the other 
end. And the invention consists, First, in the application as . pair of nipping 
jaws to such machinery to close and grasp the und P while 
the combs.are in the act of separating. The nipping jaws pb between the 
two separating combs at any suitable point of their separation, and hold a tuft 
of ‘he material, which will by this means be cleaned from end to end. This 
cleaned material is afterwards removed from the nipping jaws and pierced — 
into a sliver by suitable means, as is well und in wool 
Second part of the invention consists in the pow oe by and use of sdlitional 
combs or series of combs, which are caused to enter the material at a suitable 
point between the separating combs, either before or after the closing of the 
nipping Jaws on the materials, so as to still further clean the wool from knots, 
dirt, and other extraneous matters. The Third part of the invention consists 
in an improved ar of an additi leaning comb applied to the 
ordinary nip combing machine, whereby it is. enabled during or subsequent to 
the act of cleaning, to descend and pe: fourm the office of the usual dividing bar ; 
and, further, while down, to free itself from*knots, dirt, and other extraneous 
matters, by rubbing against a brush or other stripping apparatus, rendering it 
ready aud fit fur a repetition of the op 

















Class 4—-AGRICUL'TURE. 


Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, kc. 


2235. S. GILBERT, and 8. GILBERT, jun., Wansford, Northampton, “ Imple- 
ments for cultivating or tilling land,” — Dated th August, 1s65, 

For the purposes of this invention the paientees employ a triangular frame, 
mounted on wheels. At the apex of the triangle are two wheels, acting 
together as a pivot wheel, and near the base of the triangular frame are two 
other wheels, one at each side. Over the first frame is another of similar form, 
and to this the cultivating tines are keyed. They are arranged in four or other 
convenient number of rows, and they are so placed that each tine makes a 
fresh furrow, and they divide the land equally between them. The upper 
frame, when the tines are at work, rests up the lower, but it is capable of being 
raised to lift them off the land. For this purpose a hand lever is used; itis 
above the upper frame, aud is supported on an axis, carried by standards 
projecting up trom the lower frame, so that, when the hinder end of the hand 
lever which projects from the back of the implemeut is depressed, the other end 
rises, and this end is connected by links with the upper frame near the back 
thereof, which is thus raised. In order to lift simultaneously the front end of 
the upper frame, the hand lever is ade to give motion to a second lever, by 
means of a link connecting the two, and this second lever turns at its forward 
end on a pin ur aais at the top of a standard rising from the pivot wheels, and 
there is a link connecting this lever, ut a point intermediate of its length, with 
the upper frame near the front thereof; hence, by depressing the hand lever, 
the upper frame with the tines will be lifted up at the front and back at the 
same time, so as to clear the tines from the land. The upper and lower frames 
are counected by draw-bars; aud when the tines commence work they draw 
themseives into the land, the draw bars being connected to the back of the 
upper frame and near the front of the lower frame. The height of the lower 
frame from the jand can be regulated at the back. This is done by adjusting 
the frame up and down on the axis of the hind wheels, and at the front; the 
lower frame is able to slide up and down on the standard, which, as before 
mentioned, springs from the pivot wheels; and there is a link which 
it from the front litting lever already mentioned, and the link is made with 
several pin-holes, to receive the pun on which it hangs, and so the length of the 
link and the height of the fore part of the lower frame from the land are ad- 
justed, The pvint of suspension of the link is close up to the pivot of the 
lever, so that the working uf the lever affects very slightly the height of the 
lower frame. 





Class 5.—BUILDING. 
qi Brick and Tile Machines, Bricks, Tiles, Drain Pipes 





-The machinery consists of a pair of rolls 


follow: rolls to 
One of the said rolls has the fo: 


motion is communicated. 


the grooves or fullering on ove side of the bar operated upon as well as 
countersinks for the nail holes, and the other roll has the ++ proper to 
produce the inclination called the seating on the other side of the bar. In using 


the said machine the heated bar of iron is introduced between the rolls before 
they commence their advance motion. The said heated bar being carried between 
them, is shaped by them, and delivered at the side of the rolls oppusite to that 


at which it was introduced. 
2214. Ld T. HOLMES, | oe “ Apparatus for disengaging run-away horses 
é&c.”—Dated 29th August, 1865. 

This it invention relates to improved mechanical arrangements or appliances 
for instantaneously disengaging and freeing horses from the carriages or 
vehicles to which they may be harnessed in the event of the horses taking 
fright and running away, kicking, or otherwise endangering the lives of persons 
riding in such said vehicles. The is an le of the means by 
which the object of this invention may be effected :—To adapt this invention to 
a single-horse vehicle—a four-wheel chaise for pn el patentee proposes 
to adapt to either one side or the other of the splash-hoard or guard a lever of 
the first order; one end of this lever has a locking bolt or pin attached thereto, 
the said pin passing through the perch bolt of the vehicle, which said perch 
bolt, for the purposes of this invention, is formed hollow. The aforesaid bolt is 
intended to project beyond the perch for the purpose of locking thereto a 
duplicate futchal, the single end whereof fits into a socket fixed to the under 








“and House Fittings, Warming, Ventilating, de. 


2255. A. V. NEWTON, Ley pons London, “ Steam heating apparatus."—A 
communication. —Dated , 1865, 

The object of this oeuiion. is to heat the air admitted to dwelling-houses, 
green-houses, ad other buildings, by means of an of steam, which 
will effectually prevent the air trom being burned, and will remove all datiger 
of explosion or trom fire, besides effecting an pope economy in fuel. The 
principle of action of the i d as the heating 
of the steam after it is generated, and using it Ay: & means of conveying the 
heat to pipes filled with pure air. To attain this end a number of metal air 
tubes, of suitable Jengths, are arranged either horizontally above or vertically 
around the fire chamber of a stove or furnace. The ends of these tubes are 
secured in tube plates, or their equivalent, and they are so set that fiesh air 
will enter at one end from a a cold air chamber, and escape at the other end into 
a hot air ch which is tormed within an enclosing case of brick 
Jans § On the top of tne fire chamber, which is by preference made of 
metal, is placed a metal pan or dish, which is kept supplied with water from 
an adjacent tank, for the purpose of keeping up an atmosphere of steam 
within the case of the stove or furnace. This steam circulates around and 
about the tubes, and serves to convey thereto the heat which it recetves from 
contact with the fire chamber. The hot air chamber communicates with the 
interior of the building to be warmed, and the cold air chamber, ly preference, 
with the external atmosphere. 
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Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, de. 
2266. C. RFICHEN, Lincoln’s-inn-fields, London, “ Preparing charges for fire- 





chert evar wp ”"— Dated 2nd September, 1865. 
‘or these purposes the patentee i , or vegetable fibre in the 
tum ef thove wah a Gunendiioe such as the arin ped ge ome 


nine parts ; nitrate of potash, four and a-half parts; prussiate of potash, three 

and a-quarter parts; charcoal powder, three and a-quarter parts; starch, one 

twenty-first part ; chromate of potash, one-sixteenth part ; and water, seventy- 
ie parts. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 

220. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Folding chairs."—A 
communication, —Dated 26th August, 1865. 

This improved folding chair is composed of cross legs with a flexible or stiff 
seat, and combined with the cross legs and seat there are a back and arms, the 
back being attached to the rear and upper ends of the front legs by hinge joints, 
while the arms are connected in like manner with the front and upper ends of 
the near legs and upper part of the back. In this manner there is formed a 
cross-leg chair with a seat and back and arms, the whole constituting a folding 
armchair, so arranged that the folding of the chair is or may be effected by 
drawing the legs together, and by swinging the back over and backwards. 
When the chair is made with a stiff seat, the same is hinged to the frout rail, 
and supported by the rear rail, and for the purpose of holding the seat within 
the folding frame of the chair there is a strap fastened to the front and rear of 
the underside of the seat and passing over the rails. There may be t 





converted by means of hydriodic acid into a compound containing iodine, and 
which is known as iodide of isopropyl or hydriodate of Now, the 
present patentee has discovered that this iodide of yl or hydriodate of 
propylene is capable of ing beautiful violet dye stuffs when brought into 
contact with and made to act upon rosanaline, bmg teeny known, the 
base of the dye stuffs derived from commercial aniline, and known commercially 
as magenta. d 
2195. J. FORDRED, Blackheath, “ Treatment of certain products obtained in the 
mo of petroleum and other hydrocarbon oils.” —Dated 26th August, 1865. 
of petroleum, or of oils obtained from the distillation of coal, 
Ry or peat, at low temperatures, and known in common as coal, shale, or 
peat oils, it is usual to add sulphuric acid to the crude or the distilled petro- 
leum or oils as a preliminary process for refining the same. Now upon such 
addition of sulphuric acid a product is separated which is technically known as 
acid tar, or foots. Another process for the purification of the before-mentioned 
oils, which has been secured to the present inventor by letters patent, dated 


into any particular room or rooms or ship’s hold, or any other enclosed spaces to 
which the apparatus may be fitted, on the as A, certain self-acting valves 
or taps, and consists of a system of pipes connected to boiler constructed 
for the purpose, or sul ab may be asd in connection withthe ulding ship, or 
other place, for the purpose of actuating any engi! 
with, or any receptacle containing the liquid or gases, or both, as described.— 
Not proceeded with. 
2100. J. T. LOCKLEY, Sutton, near St. Helen’s, Lancashire, ‘‘ Improvements 
and connected with the manufacture of copper.” — Dated jaan August, 1865. 
The primary objects of these improvements are, First, to provide regulatable 
means of inducing a supply of air to enter furnaces to maintain combustion 
smelt the copper therein; and, p wbergerens to prevent the noxious gases eliminated 
in copper smelting furnaces from escaping into the atmosphere. Into. the flue 
or flues leading to a copper smelting furnace, p at a cont d part or 
at the point reduced in size for the purpose, ‘the patentee introduces a pipe or 
pipes, nozzle or — and through these he —. steam, a air, or gas, 
in a di way from the said furnace. the 











28th February, 1865 (No. 564), and in which a preliminary alkaline 
is substituted for the acid process now generally employed, a product is also 
obtained which he calls alkaline tar, or foots; and it is to the treatment of 
these two products or residues, and tothe and utilisation of the pro- 

ducts resulting therefrom, that this invention has refe In the treatm 
the acid tar or foots, herein referred to, in order to liberate and obtain the 
oils and other compounds in combination with the acid, the inventor adds 
either a caustic alkali, or an alkaline earth, or an alkaline carbonate, either in 
solution or in a state of division; and having effected the neutralisation of the 
acid, and the liberation of the oils and other compounds previously in combina- 
tion, he separates or frees the oils from the saline matter by the addition of a 
small proportion of water and the injection of steam, and, after allowing the 
saline solution or the deposit to subside, the same may be removed from the 
pos penn ord or freed compounds in order to effect the liberation of the oil 
ination with the acid contained in the acid tar, as before 











with the stiff seat attached to the front, and supported by the rear rails of the 
folding armchair, a cam or its equivalent, for the purpose of raising the seat 
out of side contact with the upper part of the rear legs when the chair is being 
folded, and there may be studs or projections in the rear of the seat for the pur- 
pose of suitably bracing the chair when open for use. When the chair is made 
with a flexible seat the inventor attaches the material to the rear and front 
rail of the seat support, thereby forming a seat. 


Class 8—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manuwvres, dc. 

2129. G. HW. Smitu, North Perrott, Somersetshire, “* Dyeing and preparing hemp 
and other fibres for the manufacture of yarns and fabrics.”—Dated 18th 
August, 1865. 

In carrying out this invention the inventor steeps the hemp or fibres either 
as fibres, yarns, or fabrics, in a solution of tan and soda, to which is added a 
small quantity of flag annatto, together with some or one of the materials 
commonly usedin dyeing. All dyeing materials are applicable.—Not proceeded 
with. 

2136. W. E. GEDGE, Wellington-street, Strand, London, “ Apparatus for reducing 
the thickness of parts of calf-skins or of other skins or hides.”—A communica- 
tion.—Dated \8th August, 1865. 

Calf-skins are at least four times thicker at the head than elsewhere; this 
part is therefore more difficult to tan than the other parts, and, consequently, 
requires a longer stay in the pits and more bark. The object of this improved 
machine is to render the head as thin as the other parts at one operation, and 
before tanning,an object not hitherto attained, and which permits perfect tanning 
iu less time than would otherwise be required. The machine is composed of a 
case or chest serving as a foot or base to a cast iron column fixed upon it, the 
said column supporting a plate or tablet, also of cast iron, which comes 
between two arms furnished with bands of polished steel, on which a knife is 
made to slide, The head of the calf-skin is placed on the tablet, and as it is 
not on the same level as the arms, by causing the knife to slide on these latter 
the whole of that portion of the skin which comes above such level is removed. 
The level of the tablet is varied by raising or lowering it, which is effected by 
means of its supports, and a bolt passing into a slide bar with which this latter 
is furnished, ‘The operation in question takes place directly after that known 
as river work, and a workman can prepare from eighty to a hundred skins per 
hour.—Not proceeded with. 





2140. A. WATT, Putney, Surrey, * Improvements in soap.”—Dated 18th August, | 
1865. 
This invention consists, essentially, in adding to soap, when in a melted state, 


chloride of soda. 
2142, J. BERNHARD, Paris, “ Manufacture of artificial saltpetre.”—A commu- 
+ nication.— Dated 19th August, 1365. 

The object of this invention is the production of an artificial saltpetre under 
very economical conditions, the one operation giving at the same time as 
bi-products both white lead and ammonia, the latter being cither in a liquid or 
solid form. The modus operandi is as follows :—On mixing 157 parts of nitrate 
of lead with thirty-nine parts of carbonate of ammonia, carbonate of lead and 
nitrate of ammonia are obtained. To the nitrate of ammonia thus obtained 
iwenty-eight parts of lime arg added, by which nitrate of lime is produced and 
ammoniacal vapours given off, which are collected ia the usual way. The 
nitrate of lime remaining is mixed with eighty-seven parts of sulphate of potash, 
by which an insoluble sulphate of lime is formed and a soluble nitrate of 
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potash, which, on being concentrated, yields saitpetre incrystals.—Not proceeded | 


with. 

2143. W. and J. W. Wood, Monkhill, near Pontefract, “ Improvements in the 
manufacture of Pomfret cakes, rolls, and pipes, and of lozenges, and in appa- 
ratus to be used in the manufacture of such articles."—Dated 19th August, 
1865. 

This invention consists in forming the above-named articles by means of re- 
peated or accumulated films, layers, or Jamingw or liquid, or pasty material, on 
prepared surfaces or dies of metal, or other suitable material.—Not proceeded 
with. 


2163. J. G. AVERY, Regent-street, London, “‘ Composition suitable for use as 
paint and protective coating.”—A communication.—Dated 22nd August, 
1865 


This composition consists of slate, ground to a powder more or less fine, 
according to the use for which the composition is intended, mixed with some 
such glutinous waterproof material as coal tar, gas tar, oil, or paint, to such 
consistence that it may be spread with a brush or applied by a trowel. When 
it is to be used for roofing, the composition should be mixed to the consistence 
of thin mortar, which may be applied to paper, canvas, or similar material, 
either before or after such paper or material has been attached to the roof. 
When to be used for covering the sides of buildings and other similar purposes 
the composition should be mixed to the consistence of common paint, and applied 
by an ordinary brush. The colour of the composition may be changed, if desired, 
by mixing other colours with it. 

2175. W. C. CAMBRIDGE, Bristol, “ Manufacture of steel, iron, and metal suitable 
Sor bearings.” —Dated 21th August, 1865. 

These improvements in the first place have regard to an improved method of 
mixing and melting a combination of wrought and castiron and tin cuttings or 
pieces of tin for the manufacture of iron (with the addition of spiegeleisen and 
inanganese for steel), using heat for the purpose, and thus obtaining blocks or 
ingots for making iron and steel of great strength and toughness, and from this 
iron gun metal can be made by mixing therewith pure copper in its liquid state. 
The Second part of the invention relates to the construction and arrangement 
of an air furnace and apparatus for the manufacture of iron, steel, and gun 
inetal, or to assistin or to be used for puddling iron, and so forth.—Not proceeded 
with, 

2187. C. A. WATKINS, Greek-street, Westminster, “* Apparatus for supplying 
carbonic acid gas to casks and other vessels from which beer, wine, and other 
JSermented liquors are drawn.” — Dated 25th August, 1865. 

The object of this invention is to supply purified carbonic acid gas in such 
quantities as may be required to casks and other vessels from which fermented 
liquors are drawn, thereby preventing the contact of atmospheric air with the 
liquor, and also preventing the flavour being destroyed by the admixture of 
mineral acid vapours. This is effected by attaching to the vessel in which the 
gas is generated a compartment, or separate vessel if necessary, containing a 
porous substance, such as sponge, fragments of pumicestone, charcoal, coke, 
and the like, saturated with water; or a mixture of water and finely divided 
carbonate as whiting or a solution of carbonate, the latter being preferred. As 
the gas is generated it is made to traverse this porous substance in the com- 
partment which filters it, absorbing the acid vapours, and allowing the gas to 
pass out pure. If now conducted into the vessel containing the beer or other 
liquor, so as to replace as much of the liquor as is drawn off, the flavour will 
be preserved and acidity prevented. 

2191. J. MowLE, Hackney-road, London, “ Treatment of tar and other substances 
suitable to be used in the manufacture of paint and for other purposes.”— 
Dated 25th August, 1>65, 

This invention consists in the use of substances which, by proper combination, 
form a liquid suitable tu suppiy the place of oil, turpentine, and other liquids 
generally used in the manufucture of paint. The invention consists in the use 
of Stockholm tar in combination with gums and resins dissolved in some 
suitable solvent, such as ether, alcohol, pyroxylic spirit, or wood naphtha, 
methylated alcohol, and other distillates, the product of vinous fermentation as 
follows:—To one hundred parts by weight of methylated alcohol the patentee 
adds forty parts of gum sandarac, or a similar proportion of other suitable gums 
or resins, and allows them to dis<olve, aiding the solution by a suitable agita- 
tion; with this soluiion he mixes by agitation forty to sixty parts of good 
Stockholm tar ; this fonns the liquid for mixing with the colouring substance, 
producing a good and durable paint well adapted for coating iron where exposed 
to damp. 

2194. J. A. WANKLYN, London, 
26th August, 1365. 

It has been shown by Dr. Emil Erlemneyer, of Heidelberg, that glycerine is 


“ Manufacture of violet dye stuffs.”— Dated 
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| the blocks. 








suntan, He employs the alkaline tar or foots, obtained as described in the 
before-mentioned patent, and after admixture of these tars or foots in suitable 
proportions, with the addition of a small quantity of water, steam is to be 
injected, and the freed oil is to be separated from the saline solution, as before 
described ; the oil or P 1, as thus separated, will be found to be suitable 
for useful purposes in the arts. In addition to these products thus obtained, 
those oils or compounds which result from the neutralisation of the acid tar or 
foots, by means of the acid tar or foots, as described in the before-mentioned 
patent, also similar properties, and he therefore includes those oils and 
compounds in the several appli herein ioned. He has found that 
these oils obtained as before described possess valuable drying properties, and 
may be advantageously employed in conjunction with boiled oil, and with such 
resinous gums and resins as may be soluble therein, and they may be further 
employed in conjunction with any of the before , together 
with pigments, as paints or varnishes.—Not proceeded with. 

2206. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘‘ Dyeing and fixing 
colours in fibres, yarns, and fabrics."—A communication.—Dated 28th 
August, 1865. 

This invention consists in impregnating the fibres, yarns, and fabrics with a 
solution of resinous matter in alcohol, or other suitable composition capable of 
forming an enduring varnish, and then submitting the said fibres, yarns, or 
fabrics to a distilling process, which leaves only the varnish adherent to them. 
This process may or may not be followed by a baking or heating intended for 
completing it. Greater or less pressure may be used in the still, All the 
known colours except the fast black may be fixed by this process. To obtain a 
fast black to be fixed by this process the following baths should be employed :— 
First, pyrolignite of aluminium decomposed by heat to fix the aluminium ; 
secondly, Campeachy or logwood, with a yellow or astringent matter; thirdly, 
a weak bath of phosphate or acetate of copper, and a heated bath of bichromate 
of potash.— Not proceeded with. 

2219. H TERRELL, Basinghall-street, London, and T. DON, Alpha-road, New 
Cross, Kent, ** Treating peat, de. + pated 29th August, 1865. 

The object of this invention is to treat peat in such manner as to prepare it 
for fuel, and to obtain gas and other products therefrom. For these purposes 
the raw peat is first delivered into a jacketted pug mill heated by steain or 
otherwise, and is then passed through a macerator (Buckland’s peat mill, 
patent No. 2218, of the year 1859, is preferred for the purpose), The fibres and 
cellules of the peat are thus broken. The peat is then conveyed to a moulding 
machine. The improved moulding machine consists of boxes or moulds in 
which work plungers or pistons actuated by cams or other appliances acting in 
like manner. Knives or cutters cut off the blocks of peat when ready to be 
discharged, and are lifted up, when not to act, by weighted levers or other con- 
trivances, worked by preference from the main or cam shaft of the moulding 
machine. *The blecks are delivered from the moulds upon trays carried on an 
endless band. The peat is fed into the moulds from hoppers or shoots, in which 
work feed plungers, driven by cams or the like, to which motion is transmitted 
by chain wheels or otherwise. The band travels continuously, and the pistons 
in the moulds work with a reciprocating motion, so that there is an interval of 
time between the separation of the consecutive blocks, thereby leaving spaces 
which allow heated air to get at and impinge upon the sides and surfaces of 
The contrivances which work the knives, endless band, and feed 
plungers, are driven by preference from the main or cam shaft. ‘The bodies, 
shells, or sides of the moulds may be made cellular or hollow, to admit steam or 
other agent to heat the peat. The peat is then conveyed to a drying appa- 
ratus. The improved drying apparatus consists of a number of chambers 
placed one above the other, in which trays containing the peat are placed; 
this may be done by an endless band, or by hooking or connecting a train of 
trays together, and sliding or pushing them on tram-plates, rails, angle-iron 
V-guides, or in grooves. The surface travelled over may incline or slope from 
the entrance to the exit of the drying chamber. Heated air is admitted into 
the chambers laterally or across the trays, that is to say in a direction at right 
angles or transverse to the direction in which the trays are propelled into the 
chamber. It may be admitted by slots or narrow openings, so arranged that 
the currents of air may flow between the blocks, and an uniform distribution of 
heat throughout the apparatus be obtained. The air escapes from the 
chambers through similar slots or narrow openings; these last-mentioned 
openings are so arranged as to produce a baffling and diffusion of the heated 
air about the blocks of peat before it can escape. The air passes through these 
openings into exhaust passages, and is exhausted by an exhaust fan or other 
means. The dried peat is afterwards carbonised. The improved oven for the 
purpose is provided with a fire-box or furnace, in which the fuel, instead of 
resting on fire-bars, lies on a shelving bed. Combustion is promoted by 
driving into the furnace jets of gas, which may be obtained from the peat 
under carbonisation or distillation inthe oven. The products of combustion 
pass through flues formed by partitions or walls under and above the close 
chamber, on which are piled or packed the blocks of peat, which are thus 
exposed to heat circulating at top and at bottom. The gases given = are 
carried through an outlet exhausting pipe, or still head, into a i 
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size of such cee or wey Meer nozzle or nozzles, or raising or Savitns the pressure 
of the said injectic elastic fluid or fluids, a greater or lesser quantity of air can 
be drawn into the furnace. The said flue or flues are carried into, and 
terminate in, a chamber or vessel in which the mixed steam or other elastic 
fluid and the noxious gases are condensed or fixed by any suitable or known 
means. For greater certainty, however, in this part of the invention he has 
devised two kinds of apparatus, either of which can be employed to condense 
and fix the mixed fluids discharged from the flue or flues. The one consists of 
a chamber er vessel partially filled with water and provided with grids or trays, 
on which he places a suitable absorbent—say leaves, peat. or other like 
or sub The mixed fiuids issue from the flue or 

flues into a space between the water and the lowermost grid or tray, so that 
should the whole not be condensed over the water, the remaining portion will 
be fixed by the absorbent, and the excess of pressure over that of the atmo- 
sphere, if any, will pass off in an innocuous form. The other consists of a vessel 
or chamber divided into spaces and acting similarly to a surface condenser or 
refrigerator. In this arrangement the mixed fluids pass on one side of a series 
of tubes or leaves, and the cold water or air on the other side. The sulphurous 
acid and other gases, ys the elastic air current-inducing fluid or fivids, would 
be h ives, that is to say, without the admixture 








with any other fluid or A anny 

2101. J. G. DALE, Warrington, and R. 8. DALE, Manchester, “ Preparation for 
the prevention of forgery of bank cheques, bills, and other documents.” — Dated 
14th August, 1865. 

This invention consists in the prevention of forgery of bank cheques, bills, 
and similar documents which are to be upon paper, partly printed with ordinary 
writing ink, by preparing the paper on which they are or have to be printed 
with a mixture of ferrocyanide, and ferricyanide of potassium, sodium, or 
ammonium, or the ferrocyanides or ferricyanides of other bases and tartrate of 
antimony and potash (commonly known as tartar-emetic) or similar soluble 
antimony the al d salts render the ordinary writing 
ink used to fill up the cheques insoluble, so that it resists the action of the 
chemical agents usually applied to remove the writing for the purpose of fraud. 
—WNot proceeded with, 

2104. J. W. M‘DERMOT, New York, U.S., ‘* Bolt heading machines.” —Dated 15th 
August, 1865. 

The object of this invention is to furnish a machine for heading bolts speedily 
and accurately, and consists, principally, of two wheels and an accompanying 
system of cams and gearing, the one wheel being furnished with a series of 
radial arms, into the ends of which the unheaded bolts are inserted, and the 
other wheel with a series of radial dies corresponding with the radial arms of 
the first wheel. By the action of the necessary cams and gearing each arm of 
the one wheel with its unheaded bolt is brought into linear contact with the 
corresponding dies of the other wheel, and the head of the bolt is then formed. 
The die is then withdrawn from the head of the bolt by the action of a set of 
jaws operated by cams, and the headed bolt is finally expelled from the arm in 
which it had been placed by the action of a lever. This invention cannot be 
described without reference to the drawings — Not proceeded with. 

2105. J. F. BOETIUS, Smethwick, Staffordshire, ** Furnaces to be used in the 
manufacture of glass and iron and steel, &c.”—A communication.—Dated 
15th August, 1865. 

The patentee claims constructing around the outer walls of the fire-places, 
situated below the ground line or around the outer walls and between the fire- 
places, passages for conveying air to the combustible gases evolved from the 
fuel, by the heated walls of which said passages the air is heated before being 
mixed with the said combustible gases, sut ially as described. 

2106. J. H. JOHNSON, Lincoln’s-inn-fields, London, ** Preparation or production 
of spongy metals.” —A communication.— Dated 5th August, 1865. 

The object of these improvements is the production of metals in a spongy or 
porous condition, and the application of such metals to various useful purposes, 
amongst the most important of which are electric batteries and the lining of 
the interior of steam generators. In preparing spongy or porous copper, 
according to this invention, a saturated solution of sulphate of copper (or of any 
other metallic salt, according to the metal required to be produced in a spongy 
state), is precipitated by means of a galvanic current. To this solution is first 
added, in the proportion of from five to six times its volume, water acidulated 
with one-third of its own weight of sulphuric acid. The inventor commences 
to precipitate this solution in tlie amorphous state upon the plate which is to 
receive the spongy metal by means of a galvanic current produced either by a 
simple or compound apparatus, that is to say, with a diaphragm, or by the 
battery, using at the same time a platinum ring in the bath. When the solu- 
tion is reduced the galvanic current is allowed to continue for the period of 
about one hour, in order that the hydrogen in being disengaged from the 
amorphous preparation may cause it to assume a spongy and highly porous 
condition, The current is then interrupted in order to allow the liquid to be 
re-saturated by means of sulphate of copper in crystals contained in a small 
bag which is suspended in the liquid on one of the sides of the vessel. So soon 
as the solution is sufficiently saturated the current is re-established until the 
spongy metallic mass has attained a sufficient solidity.— Not proceeded with. 
2087. H. JEE, Liverpool, “* Manufacture of table salt.” —Dated \\th August, 1865. 

The object of this invention is to produce coloured salt for table use. This 
the inventor effects by adding a pigment of the desired colour during the boil- 
ing down of the brine, or subsequently during roasting, grinding, or prepara- 
tion of the salt for sale. He prefers, however, to add a delicately-tinted 
colouring matter, say some of the lighter aniline dyes, to the brine just at the 
ime it is being evaporated.—Not proceeded with. 

2110. M. HENRY, Fleet-street, London, “ Production of surfaces by means of 
photography.” — A communication.—Dated 15th August, 1865. 

This invention relates to the production of printing surfaces and other surfaces 
by photography. A negative is first prepared on a plate of glass or other solid 











0 be 
collected and utilised. The waste heat may be carried to and used in the ‘77 - 
ing apparatus.—-Not proceeded with. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2209. S. T. JONES, Oxford-terrace, Peckham, ** Submarine electric telegraph 
cables ”— Dated 28th August, 1865. 

The objects of this invention are to reduce the specific gravity of the cable,to 
render it buoyant, whereby friction will be considerably, if not altogether, pre- 
vented ; to lessen the possibility of the cable being worn or cut by the action 
of currents or by frictions ; to retain the cable in a state of suspension at any 
desirable depth by giving it buoyancy. To effect one or all of these objects the 
patentee applies an internal or external covering of cork, cemented together 
by a solution of gutta-percha or other cement. 

2213. W. P. PIGGOT, Argyll-street, Regent-street, London, ** Electric telegraph 
cables.” — Dated 28th August, 1865. 

This invention relates to certain improvements upon and modifications of 
the invention for which the present patentee obtained letters patent in Decem- 
ber, 1860 (No. 2959), and has for its object the simplification of the construction 
of cables intended to be worked by induced electricity ; also facilitating the 
means whereby two or more messages or signals may by the aid of induced 
electricity be transmitted in the same or in opposite directions simultaneously 
or otherwise along the same. In constructing one form of cable according to 
the present invention he uses several wires partially insulated from each other, 
the number being determined by the number of messages which are required to 
be sent and received through the cable at the same time. One or more of these 
wires must be of opposite electrical denomination to the rest. and the several 
wires are so arranged that no wire circuit is at any time established within the 
cable itself. 

2217. R. LAMING, M.R.C.S., Priory-road, Kilburn, “ Electrical telegraphy.”— 
Dated 29th August. 1865. 

The patentee claims, First, the suppression, cither wholly or in part, of 
retarding charges on the signalling conductors of electrical telegraphs, by means 
of a second conductor placed for that purpose around each of them, and made to 
act inductively upon it by possession of a permanent electrical charge of the 
same character as that in use for supplying the signals. Secondly, the use of 
movable weights around subaqueous cables for the purpose described. 





Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

2060. G. HARVEY and A. HARVEY, jun., Glasgow, “* Machinery for screwmg 
bolts and nuts.”— Dated 9th August, 1865. 

This invention cannot be described without reference to the drawings. 

2109. W. O. and J. WILSON, Liverpool, “ Self-acting apparatus for extinguishing 
Jire and sounding fire-alarums.”— Dated lth August, 1865. 

The object of this invention is a simple arrangement of self-acting apparatus 
capable of sounding a fire alarum and discharging steam, carbonic acid gas 
under pressure, water impregnated with carbonic acid gas or alum held in solu- 
tion, potash, or any other suitable alkaline solution, pyroligneous acid or other 
solutions, or gases such as are known to be antagonistic to combustion by fire, 





transy or tr material, and on its collodionised or coated side is 
spread a film of gelatine, gum, or other organic substance, combined with bichro- 
mate of potassa ; sometimes first forming a border of wax or like agent to retain 
the solution and define the thickness. The plate is then placed flat to allow the 
film to dry sufficiently, and is then exposed to the light on the non-collodionised 
side, or so that the light may act on the organic substanee through the glass or 
other plate, sometimes presenting it so as only to catch the vertical rays next 
by means of the camera obscured the portions of the film which the black and 
half tints have preserved from the action of light are dissolved. (When gelatine 
or gum is used this can be done by hot water). When ‘iry the subject will 
appear in relief. If the reliet be insufficient the process may be repeated. Any 
antiphotogenic shade resulting from the bichromate is removed. The subject 
being metallised by nitrate of silver or other agent, is then clectrotyped, or an 
impression is sometimes first taken in a plastic materials (such as gutta-percha 
with Venice turpentine and essence of turpentine) and then electrotyped, or it 
may be coated with metal or otherwise.—Not proceeded with 

2111. J. BILLINGS, Kentish Town, London, “ Ventilators.”—Dated 16th August, 

1865. 

This invention consists in fitting in a space between two plates, one set in a 
line farther back than the other, a single plate held in frames free to move in a 
centre; the ends of this plate extend beyond each of the other fixed plates, and 
these ends may be bevelled. When, to allow of ventilation, the movable plate 
stands midway between the fixed plate, and air enters both above and below 
the movable plate, then to shut off the air more or less the movable plate is 
turned in the centre of the frames which hold it to or towards the fixed top of 
the other plates. 

2112. W. CLARK, Chancery-lane, London,“ Apparatus for taking measurements,” 
—A communication.— Dated \6th August, 1865. 
This invention cannot be described without reference to the drawings. 


2114. J. INHGAM and J. CULPAN, Bradford, “ Treating of China grass, or other 
vegetable fibrous substances.” — Dated \tith August, 1865. 

This invention relates to the means or method of treating or finishing China 
grass or other ble fibrous after it has undergone the ordinary 
process of bleaching, so as to obtain the most perfect development of the fibre, 
or to remove all hard ends or gummy matters therefrom. The said fibrous sub- 
stance is first washed in a bath of hot water with a suitable quantity of dissolved 
soap and gallipoli or other oil. The water is then extracted as much as possible 
by means of a hydro extractor. It is then passed betwixt a pair of squeezing 
rollers and afterwards thoroughly dried by any suitable drying means. It is 
then made up into moderate-sized bundles and boiled seven or eight hours in 
clear water, after which the fibre is again placed in the hydro extractor and 
operated upon until as much of the water is extracted as possible. It is then 
again washed in hot water with soap and oil, and the water taken out as before 
stated. The fibre is then passed betwixt the squeezing rollers and thoroughly 
dried by any suitable drying means. If there should still be found the objection- 
able hard ends, boil again in hot water with soap and oil, squeeze and dry as 
before directed, the result will be found satisfactory. 

2116. J. H. JOHNSON, Lincoln’s-inn-fields, London, *‘ Apparatus for the manu- 
JSacture of paper bags.” —A communication.—Dated \6th August, 1865. 

This invention consists in the employment of a gauge plate of a width equal 
to the breadth of the bags to be made, the paper, in the form of a web or con- 
tinuous sheet, being folded over the sides and on to the face of such plate, and 
being there united at its opposite edges by having one edge passed down upon 
aud overlapping the opposite edge. As the paper is fed along and thus united 
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ject either above or below the thereof. In order to ensure the proper 
and the edges of the web over the sides of the gauge plate, 
the above-mentioned of rollers have their axes situate at an angle to the 


centre line of the gauge plate, thatis to say, the outer ends of their axes 
of inner ends. The paste is supplied continuously to one 
the web as fast as it is drawn off the roll by a small paste roller which rev 
in a paste trough and bears against the end of a guide roller over which the 
web passes on its way to the gauge plate, the feeding rollers situate at 
the forward end of the gauge plate, the one above and the other below 
the said plate, serve, in conjunction with endless revolving carriages let into 
the plate and projecting slightly above and below the surfaces thereof, to draw 
forward the partly folded web as fast as it is folded and pasted. These rollers 
also propel the paper beyond the forward extremity of the gauge plate and 
thence to another pair of folding rollers, which complete the bag by folding over 
the flap to form the bottom thereof. Before arriving at these rollers, however, 
the flattened paper tube is subjected to the action of two revolving knives, the 
cutting edges of which is vandyked, and each point enters the spaces between a 
series of parallel bars forming a continuation of the forward end of the gauge 
plate. Each knife is carried by an arm fast to an upper and a lower revolving 
spindle respectively, the two spears being geared together to ensure the knives 
coming round and acting upon the paper at the same time. The cut is pro- 
duced by the points of the knives penetrating between the parallel bars. The 
flap which is to be turned over to form the bottom of the bag receives its supply 
of paste from a revolving paste brush, with which it is momentarily brought in 
contact by means of a vibrating shell working on an axis of the outer one of 
the two folding rollers and concentrically with its periphery. The paste having 
been applied, a folding blade descends between the two rollers and forces the 
between them at the part where the flap is to be folded over, when the 
completed bag will be delivered on the under side. 


2118. W. WEsT, St. Blazey, Cornwall, “ Preparing lubricating compounds.”—. 
Dated \6th August, 1865. 

This invention consists in the employment of kaolin (China clay) or macu, or 
mixtures of these substances in combination with tallow or other fatty or oily 
matters, and also with coal or other tar, with or without other ingredients, 
according to the effect desired to be obtained.— Not proceeded with. 

2121. S. PHILLIPS and J. GROVES, Birmingham, “ Manufacture of safes.”— 
Dated \ith August, 1865. 

This invention is ap) to the manufacture of belted safes. On the inside of 
the bar of which the belt consists the patentees form a projecting flat rib which 
is parallel with the edges of the bar, the rib being rolled in one piece with the 
bar. The outer door will then shut down upon the outer edge of the rib, and 
upon the said rib an iron plate is rivetted for the purpose explained. The edge 
of this plate is not flush with the edge of therib, but stands a little farther back 
than the said rib, so that the rib and plate will form as it were steps or projec- 
tions inside the safe, but parallel with its edge. Against the inner step or 
projection the inner door of the safe shuts, the outer door of the safe coming 
against the outer step or projection. The edge of the inner door has a series of 
dovetails (which may be of any convenient number) formed upon it or otherwise 
secured to it; and the plate against which the said inner door shuts being 
provided with dovetail grooves to correspond, the dovetails take therein when 
the door of the safe is closed. They also rivet through the inner door strong 
wrought iron pins or bolts, which are received upon bed-plates of angle iron 
affixed in the sides and ends of the safe, so that when the door of the safe is 
closed the said pins or bolts take in the cavities provided for them in the bed- 
plate, and assist the dovetails in holding the sides and ends of the safe firmly 
together. On the edge of the inner door they also rivet strong bold receivers 
which are in the shape of catches or staples; these are protected by a steel 
covering, and, when the door of the safe is closed, insert themselves between 
the second of the steps or projecti herei described and the outer 
plates of the safe, so assisting the holding pins ef the lock case to resist the 
effect of a wedge or chisel inserted with a view to force open the safe. It 
will be seen, therefore, that if a burglar attempt to insert a wedge or chisel 
between the side of the safe and the outer door, desiring to separate them, he 
will be prevented, first, by the projecting flat rib, and afterwards by the dove- 
tails, which, engaging in their respecting grooves, will lock the edge of the door 
and the side of the safe firmly together. In applying this invention to the 

facture of “ unbelted” safes they cause the dovetails on the inner door to 
engage in corresponding grooves in the inner plate of the safe. The rib before 
described, as ployed in the of belted safes, is dispensed with. 
In order to prevent the insertion of a wedge or chisel between the hinge of the 
door of the safe and the side to which the door is hinged they make the edge of 
the hinged side of the door nearly semi-cylindrical in figure, and form a nearly 
semi-cylindrical groove to correspond along that edge of the safe to which the 
door is hinged. When the door is shut its semi-cylindrical edge fits into the 
corresponding semi-cylindrical groove, and the narrow space between them 
being curved, it is impossible to insert a wedge or chisel therein with any effect. 
They also make the angles of safes of angle iron, on the outer angles of which a 
supplementary small angle iron is formed, the said small angle iron being 
undercut. The outer plate of the safe is inclined on its edges, and is made to 
slide under the undercut bars of angle iron at opposite edges of the safe. The 
said plate is afterwards rivetted in its proper position. 
2124. F. J. JONES, Aldermanbury, London,,‘‘ Fastening for leggings or other 

articles.” —Dated lith August, 1865. 

This improved fastening consists of two rods or pins, one secured near the 
top and the other near the bottom of one side or part of, say, a legging or other 
article to which it is applied, and of two plates secured edgewise on or to the 
other side or part of the legging or other article opposite the rods. The plates 
are each formed with one or more apertures, and the distance between the 
plates is less than the distance between the outer ends of the rods. To effect 
the fastening, insert one of the rods into one of the apertures in the correspond- 
ing plate; then bend the legging between the two rods so as to enable the 
other rod to be inserted in one of the apertures in the other plate ; the legging 
is then allowed to resume its natural position, whereby the rods are retained 
in the plates until the legging is again bent in order to release them. According 
to the apertures into which the rods are inserted so will the fastening be more 
or less tight: Instead of plate with apertures the inventor sometimes employ 
employs hoops or rings. The legging or other article may have any desired 
stiffening inserted between the rods, or the two rods may be formed in one 
piece, which will itself serve as a stiffener.— Not proceeded with. 


2125. E. RIMMEL, Strand, London, “ Manufacture of metallic capsules.” — Dated 
17th August, 1865. 

This invention consists in mandfacturing capsules of pure tin, or any other 
metal or compound of metal possessing sufficient ductility, from a disc of 
metal laid in a fixed mould, engraved with any device to be stamped on the 
capsule and formed into the shape of a capsule by a plunger placed on the disc 
and forced down by a stamping or other press. 

2127. A. V. NEWTON, Chancery-lane, London, “ Apparatus for drying timber, 
grain, and other marketable products,"—A communication.—Dated \ith 
August, 1863. 

This invention relates to a mode of transmitting heat to substances to be 
dried through an atmosphere of steam, instead of, as is usual, through an atmo- 
sphere of air, which is a bad conductor of heat. 

2128. N. C. SZERELMEY, Belgrave-road, Pimlico, London, “ Manufacture of 
paper boards and pipes.” —Dated lith August, 1865. 

Heretofore, in the manufacture of paper boards and paper pipes, they have 
been made by pasting, or by otherwise cementing, several layers or thick- 
nesses of paper together, and in some cases the paper so used haz been satu- 
rated or combined with tar. Now, according to this invention the paper 
employed is first prepared by being saturated by one or other of the three 
compounds hereafter mentioned, and the sheets or pieces of paper are then 
combined or cemented together in any number of layers, according to the 
purpose to which the boards or pipes are to be applied, by means of a 
cementing compound, composed of the following substances or matters mixed 
together in about the following proportions, viz., one ton of coal tar; one ton 
of French siccatif ; half a hundredweight of zopissa (which is found in Arabia, 
and also in America); one hundredweight of fibrais pulp, such as is used in 
making paper; one hundredweight of glue dissolved in sixty gallons of water. 
In preparing this compound the coal tar is heated to boiling, the French 
siccatif and the zopissa are stirred in and mixed, then the pulp and glue are 
added, and all are well combined. In preparing the paper which is to be used 
according to this invention, if it be very soft and very porous, the patentee 
Saturates it with a solution of the following salts:—One part by weight of 
chloride of calcium, one part by weight of acetate of lime, and twenty parts of 
water. If the paper is less soft and less porous, he saturates it with a solu- 
tion composed as follows :—Silicate of potash and artificial sulphate of baryta, 
in equal parts, in about sixteen parts of water. These two solutions may be 
applied in successiun to the same paper in those cases where the paper, after 
being saturated with the first solution, is found, after being dried, still capable 
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> LAWRENCE, Basinghall-street, London, “ Boots 











For this purpose, according to jon, a 
stud is employed, constructed or consisting of a short, thick, cylindrical, 
conical, concave, or convex body, at one end of which is a flange, bev 
its under or inner surface. A number of these studs 
into the sole or heel with the flanged end uppermost. 
rows or otherwise. Their bottom surfaces may be flash with the under surface 
of the sole or heel, or they may be countersunk therein, or they may project 
therefrom. The flange prevents the stud from dropping out. These studs will 
sustain considerable wear, they are not liable to be readily loosed, they do not 
necessitate increased thickness of sole or heel, they afford security to the 
thread, and they protect, preserve, and strengthen the boot, shoe, or foot 
covering. They are made, by preference, of cast or chilled iron. 

2135. A. and W. YOUNG, Gower-street, London, *‘ Type distributing and com- 

ing machines.” — Dated 18th August, 1865. 

This invention relates to the machines known as J. H. Young’s type composing 
and distributing machines. Patents for these machines were obtained by J. H. 
Young on the 14th June, 1858 (No. 1341), on the 9th April, 1859 (No. 889), on the 
10th March, 1860 (No. 650), on the 2ist July, 1860 (No. 1769), and by W. 
Young, on the 14th March, 1863 (No. 697). The improvements in the type 
distributing machine have reference to the complete distribution of the types by 
mechanical means, and by one operation, for which purpose the patentees have 
devised what they term a combined distributing machine, whereas hitherto the 
types were passed twice through the machine before their final distribution was 
effected, and the intermediate emptying and filling were done by hand labour. 
This macaine is constructed on the same principle as described in the above- 
mentioned patents, with this difference, that after the types have been 
classified by the aid ofa living chain and ble plates and scrapers, they 
are not collected into receivers, these last being dispensed with, but the types of 
each class are collected and ulti ly distributed by either of the two follow- 
ing methods :—In one case they allow the types of each class, after being 
pushed off the chain by the scrapers, to descend by means of a tilting plane on 
to a fixed inclined plane, whence they can slide on to what they term a 
carrier, and which consists of a band or belt of any suitable material revolving 
horizontally. By means of this belt they are conveyed on to a plate called a 
receiver, from which they are then taken by a pair of nippers; and these 
having deposited them on an inclined plane, they slide thence into a movable 
trough or tube (somewhat similar to those described in patent No. 697), placed 
at the lower end of the plane, from which they are, by means of pushers, 
pushed on to a second or lower chain, and from this they are finally dis- 
tributed into distinct receivers for each letter or character by means of a second 
set of movable plates, scrapers, and inclined planes. Or, in another case, 
instead of allowing the types of each class, after being pushed off the chain by 
the scrapers and sliding from the tilting plane on to the fixed inclined plane 
todescend simultaneously down that plane, the latter is provided at about an 
inch and a half, more or less, from its upper end, with a stop or bar which 
arrests the descent of the Now as this stop or bar is provided with as 
many holes as there are different letters or characters in each class, and these 
holes are placed at different distances from the surface of the inclined plane, it 
follows that each type can only descend further down the inclined plane when 
the hole in a line with it is brought immediately underneath it, and as this is 
effected in succession beneath each type as it lies on the upper end of the in- 
clined plane by causing the stop or bar to slide by suitable means backwards 
through the inclined plane, a slit or opening being made in the plane for that 
purpose, and asthe inclined plane is provided with a number of grooves or 
channels corresponding to the number of different letters of each class, and 
these are made to converge to one point of issue, all the types as they slide 
through the holes of the stop arrive in succession at this point. Now at this 
point the patentees propose placing a revolving stepwheel, as described in 
patent No. 1341, which, being made to revolve in a line regulated by that of 
the movement of the sliding stop with holes, will be in such a position as to re- 
ceive each type as it arrives in sion at the above joned point of 
issue or the fixed inclined plane, or a sepurate step, or its periphery, and by 
this means deposit it into an appropriate receiver, whence it can be taken by a 
nipper, and thus conveyed by intermediate stages on to the second chain in the 
manner already described. 

2137. R. A. BROOMAN, Fleet-street, London, “ Jmpr ts in the ufacture 
of cast steel and cast iron, and the manufacture of a mixed metal.”—A 
communication.— Dated 18th August, 1865. 

The patentee claims, First, the manufacture of cast steel, of cast iron or soft 
steel, and of a mixed metal between cast steel and cast iron, in a reverberatory 
furnace heated to a high temperature by gas, by processes or means based on 
the principle of the fusion of iron or natural steel, in a bath of cast iron, sub- 
stantially as described. Secondly, running the metal in a state of fusion into 
moulds or ingots arranged round the circumference of a turning platform, 
which, in turning, presents the moulds or ingots successively to the tap hole, 
substantially as described. 

2139. J. L. Natsu, Brighton, ‘* Apparatus for illustrating astronomical pheno- 
mena.” — Dated 18th August, 1865. 

This invention cannot be described without reference to the drawings. 

2141. J. Hops, Reading, “ Packing cases or boxes for holding or packing bottles 
or bottled liquids.”—Dated 18th August, 1865. 

In carrying out these improvements the inventor constructs a packing case 
or box with transverse bars or divisions, each division consisting of severa! 
separate bars or narrow strips (by preference of wood) retained with spaees 
between them at suitable distances apart in grooves cut or formed in the 
opposite sides of the case or box. The lower transverse bars of a case con- 
structed according to this invention for packing or holding one dozen bottles 
(which number may, however, be varied by varying the sizeof the case or box) 
are formed with several slots, recesses, or cross cuts for receiving and holding 
the longitudinal movable dividing bars which serve to divide the transverse 
chambers into separate divisions suitable for holding a bottle and separating or 
supporting it apart from the bottles ined in djoining divisions of the 
case. The position of the movable longitudinal dividing bars resting in the 
slots in the transverse bars is the means by which the series of chambers or 
recesses are arranged suitable for receiving and holding the bottles either in a 
vertical or in a horizontal position. When the case is intended for holding the 
bottles in a vertical position, the longitudinal bars of each tier or division are 
placed and rest in the recesses cut in the transverse bars, so as to divide the 
transverse chambers equally, and vertical chambers or recesses suitable for 
holding and retaining each bottle in a vertical position in the separate divisions 
of the case are thus formed. But when it is desired to pack the bottles in a 
horizontal position, the longitudinal bars are first raised out of the slots or cross 
cuts in which they rest, and are slid up against the side of the box between the 
transverse bars; a row of bottles can then be laid horizontally at the bottom of 
the box or case, and between each transverse division. The longitudinal 
dividing bars are then placed in the cross cuts or slots in such a position above 
the first layer of bottles that the next layer may be laid and rest on such 
longitudinal bars without touching the bottles below or at each side. Separate 
horizontal recesses may thus be formed one above the other for supporting and 
isolating each bottle contained in a case constructed and arranged in this 
manner, The upper ends of the case are by preference bound with hoop iron 

and are formed with grooves to receive a sliding lid or cover, which is secured 
by a cord passed through the lid and through the upper edge of the case or box, 

a recess being formed on the lid for sealing up and securing the ends of the cord. 
The hoop iron is formed with a recess opposite the ends of the grooves so as to 
give additional security to the cover when slid into the grooves. Cases con- 

structed and arranged as abeve described when placed or packed upon each 

other will serve to furm bottle racks or bins.—Not proceeded with, 

2145. G. WHITFORD, Acacia-road, St. John's-wood, London, ** A toy or game 
called flying fish.” —Dated 19th August, 1865, 

This improved toy consists of a double cone of india-rubber, or other elastic 
material, hollow or solid, with or without embossed patterns in the form of 
cats’ heads, fish or other fancy figures, to be used asa toy in school or other 
rooms, play grounds, and other places, 80 that the material being of a soft 
nature, injury to persons, glass, or furniture is avoided. The method of using 
the toy or playing the game is by striking the toy at either end with a bat or 
stick and causing it to fly or be projected through a ring placed in any conve- 
nient position, as may be determined upon by the player or players.—WNot pro- 
ceeded with. 

2146. C. EDKINS, J. NEWMAN, and T. GRAVES, Birmingh eof 
buttons.” —Dated 19th August, 1865. 

This invention consists in forming the shank gr means of attachment 
(whether to be sewn on or otherwise) of a spherical form, and which sphere 
is I d by the front shell or back shell, separately or combined, in such 
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of absorbing water. Other papers are saturated with the following P s 
~—Anhydrous gypsum and caustic potash, in equal parts or proportions, in about 


ten parts of water. The paper having been well saturated in either of these 


a way as to allow the front not only to revolve on the said ball, but also to be 
depressed on the one side and elevated on the other, for the convenience of 
fi ing ; in fact the said ball forms with the shell or shells 





compounds or solutions is, when dry, suitable for carrying out the i 
and any number of sheets or layers may be cemented or combined together 
by the compound above described, which is spread over the surfaces of the 
prepared paper in like manner to that in which paste or other cements have 
been used in producing paper boards and paper pipes. 
2132. M. CARTWRIGHT, Taristock-sireet, and A. DALE, Castle-road, Kentish 
Town, ** Applying elastic material to boots, shoes, and such like coverings for 
the feet.” —Dated 18th August, 1865. 
This invention consists in substituting for the india-rubber webbing, or other 
similar material hitherto used, pieces of elastic material, which can be applied 
and adapted as hereafter set forth. The pieces which the patentees use are of 


ing or 

(which may be plain, covered, or ornamental) what may be termed a )all-and- 
socket joint.—Not proceeded with. 
2148. J. E. MARSH, Birmingham, “ Punkahs.”—Dated 19th August, 1865. 

This invention cannot be described without reference to the drawings. 
2150. J. B. AUSTIN, Earl-street, Blackfriars, *‘ Apparatus for stopping bottles.” 

—Dated 19th August, 1865. 

For this purpose the inventor employs a taper plug of glass or other material, 

capable of entering freely the neck of the bottle to be stopped, and at the top 





of the plug is a head or flange larger than the neck. On the taper plug he puts 
an elastic and flexible sock of india-rubber, which sock is nearly twice the 





obviate the objection of raising the leather edgeways as in the old bellows. 
The improved bellows are formed as follows:—A box or case is divided (as 
di d and shown in the dra into chambers or compart- 


wings) horizontally 
ments, in the lower one of which is fitted a piston, or 
diaphragm, to which is or are nailed, or otherwise, fastened one 
leather, the outer end or ends of which is or are fastened to the sides of the box 
or case, a sufficient allowance being made for the rise and fall of the piston, or 
movable table, or diaphragm. Motion is given to the piston, or movable table, 
or diaph by a hori 1 





being worked by a piston, is made to collapse by a heavy weight placed on the 

top or otherwise. These bellows can be made single or double actioned, and 

may be constructed of wood or iron or other suitable material. 

2158. J. Lockwoop, Leeds, ** Steam boiler and other furnaces,” —Dated 22nd 
August, 1865. 

This invention relates to a peculiar construction of grate bars and mode of 
working or moving such grate bars in order to prevent the formation of 
clinkers, and to remove the ashes readily therefrom; also to promote a more 
free admission of air to the furnace. Each bar is constructed with a central 
rib as ordinarily, and with short bars cast thereon projecting from each side, 
leaving suitable gratings or spaces betwixt them. At each end of the central 
rib is a pivot to rest in holes or notches formed in the bearers, and so as to be 
capable of rocking therein. On each bar is cast a lug or short lever with a 
stud-pin, on which a link or rod is placed, so as to connect together a series of 
such grate bars when placed side by side, filling up the width of the furnace. 
By means of a suitable hand-bar connected thereto, and projecting to the front 
= the furnace, the attendant can operate or cause these bars to rock on their 
pivots, 

2165. H. WILLIS and G. Rice, Worcester, rena in sewing 
and in winders for sewing machines.” —D 23rd August, 1865. 

The patentees claim, First, constructing the spool and shuttle of sewing 
machines substantially in manner described and illustrated in the drawings, 
whereby the thread may be wound on the spool without removing it from the 
shuttle. Secondly, the several arrangements or combinations of parts of 
winders for sewing machines described and illustrated in the drawings, whereby 
a aniform reciprocating motion is given to the tension plates or to the spools of 
the said winders and the thread wound upon the spools with great uniformity. 
Also the arrangements or combinations of parts described and represented 
for changing the relative speeds of the tension piates and spools of winders for 
sewing machines, 

2166, J. H. Scort, West Gorton, near Manchester,“ Furnace for annealing iron 
and steel wire or rods.”—Dated 23rd August, 1865. 

In a suitable casing of ordinary bricks and fire-bricks the inventor places a 
number of fire-bars, and two bed plates are at each end, on which bars and 
plates there is a mass of fuel maintained continually in an ignited state, and 
below the fire-bars there is or are one or more perforated pipes for the supply of 
air to the fuel, which supply is obtained from a fan, or any other blast; but in 
some cases sufficient heat is obtained without the fan or blast by the chimney 
only. The sides and ends of the brickwork are encased in metal plates held 
together by tie-bolts in the usual manner, there being at one or both of the 
ends or sides doors or cupolas for the admission of the fuel, and at the ends 
apertures for the entrance and egress of the wires or rods to be annealed. Any 
number of wires or rods according to the size of the furnace are guided and 
entered at one end into the body of the ignited fuel, through which they are 
pulled or drawn at any speed, according to the size of the metal and heat of the 
furnace, the said wires or rods passing through the egress aperture in a perfectly 
annealed state ready for being acted upon by the ordinary drawing and 
galvanising processes, or adapted for any other purpose, it being understood 
that the heat or condition of the wires or rods are varied according to the 
temper required.—Not proceeded with. 

2167. J. NEWTON, Preston, “ Gulley or stench trap.”—Dated 23rd August, 1865. 

The object of this invention is the construction of gulleys or stench traps 
which will be more effective in operation and more convenient for fixing and 
refixing than gulleys or stench traps hitherto adopted. The invention consists 
of the following parts :—First, an iron grating, with a hopper attached thereto 
or cast therewith, which reduces evaporation to a minimum in summer, and 
prevents freezing of the contents of the sludge box in winter, which said 
hopper rests in the socket of the sludge box; on the side of the sludge box is 
cast or attached a syphon arm or branch forming a complete trap, through 
which the water passes into the drain, the said stench trap being operative at 
all times, whether the sludge hox be full or empty, and can be readily cleared 
out with a scoop should such operation be necessary. On the upper part of the 
syphon trap is an opening fitted with a movable stopper so as to facilitate 
inspection or flushing of the sewers or drains. 

2168. L. J. LEVISOHN, Powell-street West, Goswell-road, London, “* Syphons.”— 
ed 23rd August, 1865. 

The object of this invention is the drawing off of liquids in large or small 
quanties from bottles, jars, casks, and other ptacles without di ing the 
liquids, and at the same time, without the admission of more air than 
necessary to allow of the outflow. The improvement consists in fitting a cork, 
stopper, or bung, on the shorter leg of a syphon tube, and in carrying an air 
tube or forming an air passage through the cork or stopper, the admission of air 
into which is regulated by a cock, either that on the longer Jeg of the syphon, 
which regulates the outflow of the liquid or by a separate cock. The size of 
the stopper must be such as to fit the mouth of the bottle or entrance into the 
vessel to which the syphon is to be applied. , 
2169. D. MACPHERSON, Edinburgh, ‘‘ Sewing machines.”—Dated 23rd August, 

1865. 


machines 





This invention relates to what are generally known as lock-stitch sewing 
machines, and consists in the construction and use of a shuttle having the 
general form of the frustrum of a cone, provided with a space within it for hold- 
ing a bobbin, and receiving a rotary motion on its own axis, whereby the said 
shuttle and the included bobbin are made to pass through their loop in the 
upper thread, and produce that kind of stitch known as the lock-stitch, the . 
action of this shuttle being such as to take up the slack of the upper thread and 
thus to supersede the using of springs, levers, or other such contrivances for 
this purpose, 

2170. D. M'KELLAR, Glasgow, “ Lithographic and copper plate printing.”— 
Dated 23rd August, 1865, 

This invention relates, First, to a new and improved arrangement of the 
parts of presses used for lithography and copper plate printing. The improve- 
ment essentially consists in arranging the lithographic stone to travel or move 
between two quadrants or segments of a cylinder, one of which is arranged 
above and the other below the stone. The leather or “tymping” is fixed on 
the rounded surface of the upper quadrant, or it may be laid on the stones, and 
as the table carrying the stone is traversed through by being pushed by the 
hand or otherwise, a portion of the rounded surfaces bears upon the table and 
the stone throughout its entire course. The Second of this invention 
relates to the employment of the hereinbefore-mentioned press for taking im- 
pressions from copper plates, which operation cannot be performed by the 
ordinary lithographic press.— Not proceeded with. 

2172. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, ‘‘ Appara- 
tus for shearing or clipping horses or other animals.”—A communication. 
Dated 23rd August, 1865. 

This invention consists in arranging rotary blades or shears in combination 
with a comb and other parts, whereby the shearing or clipping of a horse or 
ag animal is accomplished with great facility and uniformity.—Not proceeded 
with, 

2174. D. DAViEs, Crumlin, Monmouthshire, “ Steam hammers.” Dated 24th 
August, 1865. 

This invention consists in rendering steam hammers capable of delivering 
blows not only perpendicularly to the face of the anvil, but also in directions .. 
inclined to the face of the anvil, as may be required, during the operation of 
forging, the hammer at the same time being capable of delivering blows with 
various lengths of stroke, and of various degrees of force. The patentee fixes 
the steam cylinder which is employed in working the hammer, whether by 
means of an arm or by direct action, inside of and in firm connection with a longt- 
tudinal cylinder, the two cylinders having their axes at a right angle or at any 
other angle to each other; or they may have their axes in parallel lines to each 
other. The horizontal cylinder is so fitted as to be capable of being turned 
round on its axis in suitable bearings, and so carry with it the steam cylinder 
and hammer, and the hammer is by this means rendered capable of delivering 
its blows in any desired directi The hori | cylinder may be turned 
round in the bearings by various means, whether by levers or otherwise, which 
means can be placed under the control of the smith or other person using the 
hammer. The patentee places the steam chest at right angles to the axis of 
the steam cylinder, the steam chest being fitted with common cylindrical 
equilibrium valves, and he works the valves by an internal link or eccentric 
cam which is actuated by a stud projecting from the piston rod. The internal 
link is fitted with a sliding plate at each end, by means of which he regulates 
the length of stroke and varies the force of the blows to suit the size and 


nature of the forging. 
Within, London, “ Heating the ovens and 








2176. F. THOMAS, Bishopsgate-street 
boilers of kitchen ranges or cooking stoves.” — Dated 24th August, 1865. 
The manner in which the objects of this invention are accomplished is by so 
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, forming and placing on enitese Wisiow apsen orapaces, Sse or Sau, underneeth ; 


or underneath and sround, or partly underneath or around, an oven or ovens 
placed at the side or sides of the fireplace, or underneath or around a boiler or 
of the fireplace, or under- 


boilers, as that the said hollow space or spaces, flue or flues, shall more or less 
extend, and continue, either underneath a hollow space or flue or 
flues, formed at or adjoining to the side or sides of the fire-place or fire-grate, 
flues, formed at or adjoining to 
the back of the fireplace or fire-grate; or more or less underneath some or all 
of these; and by so arranging and constructing, and more or less connecting, 
the said hollow space or flue or flues, as that heat may be made or 
allowed to pass from the fire either through or from the bottom, or through or 
from from the back, or through or from the side or sides of the fireplace or fire- 


quent testing. The apparatus above described is designed to be attached to the 
still, and acting as it does on the principle of displacement, it will measure the 
spirit by weight, which may be readily. reduced to gallons by applying a table 
of factors computed proceeded with. 


) for the purpose.— Not 
2196. E. D. Hopson, il Temple, London, “ Manufacture of 
its in the manufacture of Jocks. 


locks.”-— Dated 26th August, 1865. 
This invention has for its object imp 
In order to obtain greater security than heretofore the patentee employs, in 
addition to the ordinary bolt anda tumblers, other bolts actuated by the same 
key, and by one. movement or rotation thereof ; immediately the first bolt is 
shot the second bolt is, by the continued rotation of the key, locked into or 
behind the first bolt, so as to block it, and so with the third bolt. In this 
manner three or greater number of bolts may be shot in succession by a single 








P 
grate, or through or from either one, or any, or all of these, into or through 
either one, or any, or all of the aforesaid hollow space or spaces, flue or flues, 
and may then and thus be used or employed to heat the oven or ovens, boiler or 
builers, by being made or allowed to pass under or around or into the said oven 
or ovens, boiler or boilers, either with or without the employment ofa perforated, 
or hollow, or double bottom to the said oven or ovens, or otherwise to effect 
the said object and purpose of heating the said oven or ovens, boiler or 
botlers.— Not proceeded with. 

2177. F. AYCKBOURN, Southampton-street, Westminster, ‘‘ Stockings.”— Dated 

24th August, 1865. 

This invention has for its object to supersede the use of the ordinary sepa- 
rate garters for holding up stockings on the leg. This is effected by adapting 
and securing to any ordinary stocking a band, which, when the stocking is put 
on, may be fastened round the leg, and thus keep up the stocking as the ordi- 
nary separate garters now do. This band may be formed of a piece of tape 
or webbing, and is to be sewed on to the leg of the stocking at the proper 
place by means of a sewing machine or otherwise. In attaching this band tothe 
stocking a loop isleft in the band, and a sufficient length of the band is left at 
the end to admit ot being passed through the loop, in order to secure the band 
without tying it. As the bands are attached permanently to the stockings 
there will be no risk of losing them, and they will be always ready at hand.— 
Not proceeded with. 

2178. W. FE. NEWTON, Chancery-lane, London, “* Well-sinking tubes.”—A com- 

munication.--Dated \\th August, 1865. 

This invention relates to the sinking of wells in and below the surface of the 
ground, so that by attaching any ordinary but suitable lifting pump to its 
upper end, water or other liquids can be raised or brought to the surface. The 
invention consists in the use of a conducting tube made of iron or other suitable 
material, constructed either in sections or one continuous piece. This tube is 
provided at one of its ends, and for a short distance of its length, with a scries 
of perforations or small holes, so as to form a communication between the 
outside and inside thereof, and has also inserted in or otherwise properly 
attached to the same end a sharp conical-shaped drill point or head, whereby 
the tube can be freely drawn into and below the surface of the ground to any 
desired depth, the perforations in its lower end allowing the water, when it is 
reached, to freely enter the tube, whence it can be pumped up and delivered at 
its upper end. As such well tubes are especially adapted to be driven into 
loose or sandy ground it is of course obvious that their perforations might 
possibly be stopped or closed hy the sand or dirt entering the same, and in order 
tv obviate and prevent any such occurrence the lower or perforated end of the 
tube is provided with a movable protecting shield or sleeve cylinder, which 1s 
capable of being turned round horizontally, so that while the tube is being 
criven its perforations will be protected by the shield, and when a water 
stratum has been reached in the ground, the tube can be turned sufficiently 
around in the protecting shield or sleeve to establish the desired communication 
for the water with the interior of the same. ’ 

2179. G. BAGNAGATTI, Leicester -square, London, * Gas-burners.”"—Dated 24th 

August, 1865. 

This invention has reference to an improvement in gas-burners with the 
view of increasing the illuminating power of the gas and ensuring greater 
economy in the consumption thereof than hitherto, and consists in the employ- 
ment, in connection with the upper portion of the said burners, of a turn or 
loop of galvanised platinum wire, which will compress the current of gas and 
diverge or spread the flame, and at the same time effect a combination of the 
hydrogen with the oxygen, and develope caloric to such a degree that the 
platinum, becoming in an incandescent state, will increase the combustion of 
the hydrogen,—Not proceeded with, 

2180. J. I. BARBER, Sheffield, “ Skates."—A communication.—Dated 25th 

August, 1865. 

Skates constructed according to this invention are rendered self-adapting to 
boots of different sizes by means of expanding and contracting sole and heel 
clips or claws, which are adjustable by screws. The sole clips or claws, which 
the inventor prefers to make of steel, slide laterally and the heel clips longitu- 
dinally.—Not proceeded with, F 
2185. G. W. HOWARD, West Bloomfield, U.S., “* Tanks and other receptacles for 

contaming and transporting petroleum, naphtha, and other owls and liquids to 
prevent wastage by fire, or filtration, or evaporation, or hazard of life.”— 
Dated 25th August, 1865. 

This invention cannot be described without reference to the drawings. 

2186. G. OWEN, Compton-terrace, Islington, London, “ Copying presses.” — Dated 

25th August, 1465, 

This invention consists in the employment of a stout oblong frame of wrought 
or cast iron, or other appropriate metal, of any required dimensions, say 9in. 
by 3jin. inside measurements. To one side of this frame, and within it, is 
secured a plate of wood of the size of the copying book intended to be used, and 
of sufficient strength to bear the needed pressure. This board, with the frame 
attached, form respectively the bed-plate and bridge of the copying press. 
Another piece of wood of the required size and thickness, having a piece of 
stout iron, about an inch wide, screwed across the middle in the direction 
contrary to the grain of the wood, forms the upper plate of the press, the 
iron across it answering the double purpose of preventing the warping of 
the wood and also as a hard bearing for the lever to act upon when the press is 
in use. The lever consists of a piece of oval or flat iron rod, say a quarter of 
an inch thick and an inch wide, with a handle at one end, and at the other end 
having about au inch of its own substance bent at a right angle as a piece of 
card might be bent, that is to say, in such a manner that the narrow edges 
shall still be in their original planes respectively. When the press is in use, the 
copying book being placed upon the bed-plate within the iron frame and the 
upper plate being placed upon the book, the lever is to be held in a vertical 
position and its bent end placed between the middle of the bricge and the iron 
upon the upper plate, and then by depressing the handle the broader diameter 
of the bent extremity is brought into action, and so the required pressure is 
produced. 

2188. E. H. WOODWARD, New York, “Saws for sawing or cutting marble, 4c.” 

—Dated 25th August, 1865. 

In constructing these saws a metal blade of suitable thickness and form for 
the use intended isemployed. Fora reciprocating saw the said blade is made 
somewhat of the form of an ordinary stone saw. For a rotary saw a circular 
disc is formed from a metal plate. On one edge of the straight blade, and on 
the periphery of the disc, a series of diamonds are set in any of the well-known 
ways, which will hold them conveniently and securely when at work. These 
diamonds are set so as to project beyond the edge of the blade or disc suffi 
ciently to properly cut the marble or other stone when brought in contact 
therewith. The surface being cut should be kept moist by water or other 
suitable Lquid, us in sand-cutting. The diamonds set as above described will 
cut the marble and other analogous substances as the teeth of an ordinary 
saw cut woo, and with a rapidity and cheapness heretotore unknown.— Not 
proceeded with, 


2190. A. V. NEWTON, Chancery-lane, London, ‘* Construction of skates.”—A com- 
munication.— Dated 25th August, 1865 
This invention relates to an improvement in attaching the rollers or runners 


to the stock or foot-stand of the skate, whereby the rollers or runners are made 
to turn or caut by the rocking of the stock or foot-stand, so as to assume radii 
of a circle, and facilitate the turning of the skate on the ice or floor, and 


admit of the skater performing with ease gyrations or evolutions without 

tasking unduly the muscles of the foot or ankle. 

2193. J. F. HEARSEY, Church-street, Brompton, “ Spirit meter.”—Dated 26th 
August, 1865. 

The object of this iavention is to measure and sample in a simple and 
efticient manner spirit as it runs from the still. The meter consists of a closed 
box or case, fitted with a central partition, which divides it into two equal 
compartments, Across this partition a balance beam is mounted, and pendent 
from the extremities of the beam are cylinders of corresponding size and 
weight, one in each division of the meter, and for convenience they may be 
enclosed by porous or pierced cylinders fixed to the bottom of the meter case. 
l'endent also from the beam, at equal distances from the fulcrum, are two 
cylindrical rods, which carry at their lower ends valves which have their seats 
in the bottom of the meter. The beam immediately above its fulcrum is fitted 
with a knife or wedge-shaped weight, one of the inclined faces cf which will 
assume a@ vertical position over the axis of the beam before every turn of the 
beam, and will then be parallel with the axis of the raised cylinder. The spirit 
flows alternately into the two divisions of the meter, and when it rises to a 
certain height it will so far overcome the specific gravity of the cylinder ren- 
dent from the beam as to lift it and cause the beam to reck, whereby" the 
valve carried by the rod attached to the ascending limb of the beam itself will 
be lifted, and the spirit contained in the meter will be discharged therefrom 
into any suitable receptacle. The corresponding valve on the other side of the 
partition will at the same time be closed, and the spirit to be measured will 
tiow into the second division of the meter. The rocking motion of the beam 
will be assisted by the wedye-shaped weight, which, falling over with the beam, 
will quicken the depression of the elevated cylinder, At every turn of the 
beam a counting apparatus will be set in motion, as in ordinary meters, and 
the amount of spirit run through the meter will thus be registered. In order 
to sample as well as measure the spirit both divisions of the meter are supplied 
with small stand pipes open at the top, and fitted with valve seats, which are 
closed by supply and discharge valves pendent from rods which are operated by 





the balance beam. These stand pipes continually receive samples of the 
measured spirit and discharge it into an adjacent receptacle ready, for subs e 


or rotation of the key (which is an ordinary single-bitted key), each 
bolt in succession locking the bolt immediately before it. There may be 
tumblers in connection with each bolt, or one or more only of the bolts may 
be furnished with tumblers. For safe and similar locks, where bolts are 
required to be shot from two or more sides of the lock case, the blocking bolts 
ahove mentioned may be made to project out of the lock case; otherwise, they 
may be entirely cuntained within it. 

2199. R. G. RATTARY, Aberdeen, “ Apparatus for supplying regulated or 

measured quantities of water.” —Dated 26th August, 1865. 

For the purp of this i ion the p ploys a vessel of a capacity 
for containing the desired quantity of water to be delivered at ore time. Water 
is supplied to the vessel through a tube leading to the top of the vessel; in the 
tube is a valve opening upwards; the stem of this valve may pass up through 
a stuffing-box, and be connected to one arm of a lever, which lever is carried 
by a standard from the top of the standard or vessel ; or it may be otherwise 
coupled with the said arm of the lever, so as to move in unison therewith. To 
this arm of the lever is attached a counter-balance weight, which tends to 
bring the valve on its seat and close the inlet into the vessel. When the opposite 
end of the lever is held down, this valve is lifted off its seat, and then the water 
flows through the inlet pipe and fills the cistern, the air in the cistern béing 
allowed to escape through a passage formed through the top of the vessel, 
which passage is closed as soon as the vessel is filled by a valve which is caused 
to rise and close the opening by a float connected to it. At the bottom of the 
cistern is an outlet closed by a double valve, one valve (a small one) being 
employed to close an opening through the other and larger valve; the smaller 
valve is connected to the larger valve in such manner that, after the smaller 
valve has risen a short distance, any further upward motion acts on the larger 
valve and raises it also. The smaller valve is connected to a rod which rises 
up through a stuffing-box in the top of the cistern, and the upper end of the 
rod is connected to the opposite arm of the lever to that to which the inlet valve 
is connected, so that when the inlet valve is open the outlet valve is closed, 





having one or more volute grooves, such plates being mounted on a central pin 
on which it rotates. This pin may either be on one end of the parts to be 
drawn closer or thrust asunder, or it may be on an independent piece, and the 
grooved disc arranged to operate on and intermediate of the two parts to be 
drawn together or thrust asunder for elongating or contracting purposes. The 
volute groove receives a pin of the part to be contracted or drawn closer by the 
disc. By rotating this disc in one direction or the other the required expansion 
or contraction will be effected. By employing two volute grooves in the disc 
whose axis is mounted on a piece intermediate of the two parts it is desired to 
separate (elongate) or contract the extent and rate of the motion will be multi- 
plied twofold. 

2228. J. FALLOWS, Philadelphia, U.S., ‘* Sheet-metal handles for spoons, sauce- 

pans, &c.”—Dated 30th August, 1865. 

This invention consists in making the handles of spoons, ladles, forks, 
saucepans, and other utensils of two distinct pieces of sheet iron or tin-plate, 
which are united by pressing, and afterwards dipped into or passed through a 
bath of melted tin or alloy, in order to cement the whole firmly together, and 
give the exterior surface thereof a bright and polished appearance.—Wot pro- 
c0eeded with. 
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ImporTANT AcTION AGAINST COLLIERY PROPRIETORS.—(From 
our Correspondent).—An action having an important bearing upon 
the liability of mine owners to pay compensation to sufferers by 
accidents at their works, was tried at Stafford Assizes on Friflay 
the 16th inst., before Mr. Baron Pigott and a special jury. Mr. 
Powell, Q.C., and Mr. J. O. Griffits appeared for the plaintiff, and 
Mr. Huddleston, Q.C., M.P., Mr. Motteram, and Mr. Gilmore 
Evans for the defendants. The following is a statement of the 
plaintiff’s case:—Messrs. Nock, the owners of the Counterfield 
Colliery, near Dudley, had a pit the bank of which had for some 
time been on fire, and the consequent decomposition of the earth 
had led on several occasions to the sinking of the pit frame out of 
the perpendicular. Under the instructions of Southall, the head 
engine-man, the frame was raised and baulks put under the sill 
repeatedly, and the repairs thus made lasted at one time for six 
months. The fire was, however, allowed to remain, and before the 
accident which led to the action the pit frame had been raised 
three times in three weeks. Southall left three weeks before the 

ident, and the repairs were made after he left by directions of 





and vice versa, The arm of the lever to which the outlet valve is ted is 

ordinarily held down, so that the outlet valve is closed, and the inlet valve 

opened to allow the water or fluid to fill the vessel ; when, however, this end 
of the lever is no longer held down, the counter-balance weight on the opposite 
arm of the lever depresses this arm, and by so doing closes the inlet valve and 
opens the smaller outlet valve; this allows a small quantity of fluid to pass 
away through the outlet, and so relieve the interior of the vessel of pressure. 
and allows the counter-balance weight, by further descending, to raise the small 
valve higher, and so open the larger outlet valve and allow the whole of the 
contents to flow away. When the end of the lever to which the outlet valve is 

d is again dep d the outer valves are closed and the inner valve 
again open opened, 

2207. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “‘ Apparatus for raising 
and holding the skirts of ladies’ dresses."—A communication,— Dated 28th 
August, 1865. 

This invention consists in the use of a chain connected at one end to a hook 
to be inserted in the waistband of the dress, and having at the other end a 
swivel to which the ends of the tapes or cords, connected or not with a ring, are 
attached. At equal distances along the lower ends (or end near the swivel) of 
the chain are placed links or rings of sufficient size to pass over the hook 
attached to the waistband. One of the above chains being placed at each 
side of the waist, and corresponding rings being placed on the houks, the skirt 
will be equally raised all round.— Not proceeded with. 

2208, H. A. BONNEVILLE, Porchester-terrace, Bayswater, ‘‘ Construction of 
Siying toys.”--A communication.— Dated 28th August, 1865. 

For toys this construction is as follows:—Wings of suitable size made of 
thick paper or cardboard are attached to a central body of any required form, 
and of proportionate weight. The whole is disposed so that the centre of 
gravity falls near the front part of the body, and the extremities of the wings 
are bent slightly backward and downward. A rudder is placed at the hinder 
extremity of the body to aid its flight. When these bodies are wished to fly 
rigidly, that is with only the amount ofplay on the wings to be obtained from 
the elasticity of the material, the body, tail, and wings are’ fixed in the same 
plane and form one right line. But when the wings are wished to flap to 
imitate the movement of a bird’s wings, the inventor makes them hinged to 
the front and upper part of the body, and gives the front part of the body an 
inclined plane downwards, its centre;a horizontal plane, and the tail an inclina- 
tion upwards. He also controls the flapping of the wings by a thread, or piece 
of wire, or other suitable means. When the principle is intended to be applied 
to a parachute, the wings would be made of @Jk mounted on a suitable frame- 
work,.— Not proceeded with, 

2212. G. Davies and RK, H. TAUNTON, Birmingham, “ An improved combina- 
tion drill brace.” — Dated 28th August, 1865. 

This invention consists in so constructing a combination drill brace that it 
may be used either as a ratchet or swing brace, with all the appliances for 
regulating the pressure for advancing the drill necessarily used with such 
apparatus, which may also be arranged for carrying taps and dies or cutters for 
cutting off the ends of tubes or facing the bearing of holes. To effect this the 
patentees divide the bow of the brace in any convenient part or parts, either to 
form a handle, tubular or otherwise, or for the convenience of applying an 
additional lever handle, which also may be tubular if so preferred, when using 
the apparatus as a ratchet brace, as may be required, according to the weight 
of work under operation. When using this brace as a swing brace, they 
re-connect the top and ratchet part together in any convenient part of the bow, 
or otherwise, in such a way either by a screw or screw pin and socket, or by 
using an additional tube which may form the double purpose, first, for holding 
in the hand while working, and, secondly, for forming a socket or secure means 
for holding the parts together. 

2215. G. ROBINSON, Kingswinford, Stafford, “‘ Moulds for casting metallie 
pipes, retorts, &c.”— Dated 29th August, 1865. 

The patentee claims making the said moulds in a moulding box divided longi- 
tudinally into two halves, between which halves of the moulding box a series of 
short hollow cylinders or suitably shaped rings of sand or loam, forming the 
outside of the mould, is enclosed, each of the said halves of the moulding box 
being made either in one piece or Jength, or of a series of short pieces or 
lengths, hinged, jointed, clamped, or otherwise fixed together. 

2216. A. GWILT, Birmingham, “ Condensing and utilising sulphurous smokes 
and vapours.”—Dated 29th August, 1865. 

The patentee claims the condensation and utilisation of sulphurous smokes 
and vapours by the use of a consumer, consisting of inclined fire grates for the 
reduction of the said smokes and vapours by means of ignited carbonaceous 

b in bination with a large chamber for the action of the unde- 
composed gases upon each other. Also combining with the said consumer a 
suitable cooling and condensing apparatus, and an exhauster fan or ventilator 
driven by mechanical power. Also combining with the said consumer and 
condenser an air tilter of any suitable size and construction, which will allow of 
the separation of the flowers of sulphur from the cooled gases or vapours. 

2218. G. ZANNI, Rathbone-place, Oxford-street, London, “A machine to be 
applied to every description of sewing machines for the purpose of rendering 
them self-acting.”— Dated 29th August, 1865. 

This invention consists in arranging sewing machines in combination with a 
self-acting spring (or springs), or by means of weights, which when wound up 
and released impart motion through a train of wheels and other suitable 
mechanism to the main axis of a sewing machine, as is well understood in 
obtaining motive power from springs or weights for actuating clockwork and 
other mechanism. Brakes or stops are arranged in combination with the 
mechanism in order to arrest the action of the springs or weights, or to set 
them in motion when the brake or stop is removed for the purpose of stopping 
or starting the sewing machine actuated by such mechanism when required. 
Another part of the invention consists in imparting motion to sewing machines 
by means of electro-magnetic apparatus arranged in combination therewith. 
It is well known that motive power can be readily obtained by various compact 
arrangemenis of electro-magnetic apparatus, and this part of the mvention 
consists in transmitting the motive power so obtained to the main axis of a 
sewing machine, the electro-magnetic apparatus being cither affixed to the 
table of the machine, or placed underneath, or in any other convenient posi- 
tion in combination therewith. A suitable brake or stop is applied to the 
apparatus in order to cut off the current of electricity so as to stop and start 
the sewing machine when required.—Not proceeded with. 

2220. W. H. GuMMER, Rotherham, York, “ Stench trap and sink pipe protector.” 
— Dated 29th August, 1865. 

This invention is intended to be applied to the top of sink or other drain 
Pipes to prevent the returp of any stench cr effluvium, and alo to protect the 
same against being stopped up by the admission of any solid matter. The top 
or head of the sink or other pipe is formed or provided with a socket or cup- 
shaped enlargement having a projecting flange on the upper edge which 
supports a flat or slightly dished plate, the central part of which is perforated 
or formed into a grate, and is provided beneath with a short trumpet-shaped 
tube ; the lower end of this tube dips into a cup suspended in the centre of the 
socket or cup-shaped enlargement at the head of the pipe. The lower edge of 
the trumpet-shaped tube dipping into the cup makes a water joint, and 
effectually prevents the return of any stench or effluvium, while the cup itself 
retains any solid or other matter which might be likely to stop the pipe; at the 
same time it allows any liquid or other matter not likely to stop the pipe to 
flow freely over its edge and pass down the latter. 

2224. G. F. WHITE, Hornsey, and H. CHAMBERLAIN, Falcon-square, London, 
“ Apparatus for elungating and contracting waist and other belts.”—Dated 
29th August, 1865. 

This apparatus consists of a dise or circular plate of metal or other material 














Mr. Edwin Nock, by Dowling the engine-tenter and McCann the 
banksman. On the evening of the 16th of November, 1864, 
however, as eight men were being raised the chain broke, the 
skip fell a distance of sixty or seventy yards, and all the men were 
killed, including one Russel, whose » A was the plaintiff in the 
action. Shortly after the accident it was discovered that the pit 
frame had again declined from the perpendicular, and by so doing 
had thrown the chain over one of the horns of the drum and thence 
to the drum shaft, where it was snapped asunder. It was shown 
that the dangerous position of affairs had been known to both 
masters and men for a considerable period, and Mr. Baker, the 
Government Inspector, who found the pit frame 15}in. out of the 
perpendicular just after the accident, was of opinion that the pit 
ought not to have been worked until the fire had been extin- 
guished. It was, he said, the duty of the banksman to keep the 
apparatus at the top of the shaft in proper repair, and if he found 
anything wrong to report the same to the manager as often as 
might be necessary. In this case it was elicited in cross-exami- 
nation that after the head engine-man left Mr. Edwin Nock was 
J to respecting the sinking of the pit frame, and he gave 
orders that it should be set upright in the same manner that had 
been found to answer when Southall had the management. It 
was further shown that twelve months before the accident the fire 
in the pit bank existed, and that one day the men refused to go to 
work because the frame was out of order. As bearing upon the 
question of damages the plaintiff was called and stated that her 
husband earned about £1 a week, and that Messrs. Nock, for a 
considerable time after the accident allowed her 6s. a week, and 
had even given her £4 in various sums after they had learned that 
the trades union had resolved to bring an action against them. 
At the close of the plaintiff’s case Mr. Huddleston submitted there 
was no evidence of negligence, but his lordship said there was 
sufficient to go to the jury upon.—Mr. Huddleston declined to call 
witnesses for the defence; whereupon Mr. Powell summed up his 
case and commented in strong terms upon the conduct of his learned 
friend in not putting Mr. Edwin Nock into the witness box.—Mr. 
Huddleston, in addressing the jury on behalf of his clients, said 
that while those gentlemen denied their liability, they regretted 
exceedingly that the accident should have happened, and had con- 
tributed iberally towards the support of the sufferers, even after 
they had learned that the trades union, led by Mr. John Smith, 
of Birmingham, intended to ruin them, if possible, by obtaining 
cumulative damages against them. He himself relied upon the 
law of the case for the purpose of showing that the defendants 
were not liable, and he submitted to his lordship that there were 
four points which should be put to the jury. In the first place, a 
master was responsible for an injury done to his servant through 
his own personal neglect providing the injury was of a character 
not incident to his ordinary employment, but he was not respon- 
sible for any injury occurring through the negligence of a fellow 
servant. To illustrate this point the learned counsel quoted the 
case of Seymour v. Maddox, in which a ballet dancer sued the 
manager of the Princess’s Theatre because, in crossing the stage 
without a light, she fell through a trap door and broke her leg. In 
this case Chief Justice Erle said a person had the option of 
accepting employment at a theatre where he must know there were 
trap doors on the stage, and if he did so, and if he chose to walk 
across the stage without a light, he could not be allowed to hold 
the proprietor responsible if he fell through a trap door and broke 
his leg, because the proprietor had not undertaken that the stage 
should always be lighted. A similar state of things existed in 
the present case. There was a smouldering fire in the pit bank; 
the men knew of its existence, and they had the option of going 
down the pit or refusing to go down, and_if they chose to run the 
risk they could not in justice hold Mr. Nock responsible for the 
consequences. The first question for the jury to consider, there- 
fore, would be whether the men were aware of the existence of 
the fire on the bank, and had the option of refusing to go to work. 
They would then have to consider whether the accident arose from 
the negligence of a fellow-servant of the deceased; if it did, Mr. 
Nock would not be responsible. He contended, from the evidence, 
that no neglect of the kind had been proved. And then, lastly, 
came the consideration of the question of Mr. Nock’s personal 
negligence. it had been contended for the plaintiff that the dis- 
charge of the head engine-man was negligence, but no colliery 
proprietor was under an obligation to keep a head engine-man, the 
special rules permitting him to keep a head engine-man or some 
other competent person, and there was evidence that Dowling 
and McCann were competent persons, for they had made the 

it frame safe on several occasions in the samme manner that 
Southall—admitted on all hands to be thoroughly competent—had 
adopted. And even assuming, for the sake of argument, that both 
men had fallen into temporary negligence, that would not affect 
their general competency, and in any case the defendants could 
not be held responsible. His lordship, in summing up to the jury, 
said the claim was based upon two grounds-- first, that the 
defendants did not employ a competent person to superintend the 
working of the colliery; and, secondly, that they did not make 

roper provision for the safe working of the apparatus. His 

irection to the jury was that the defendants would be liable if 
they omitted to employ ordinarily competent persons to see that 
the pit frame was kept in a proper state, the accident having been 
caused by its not being in such a state ; or they would be liable if 
they were guilty of personal neglect which led to the accident, but 
there would be no liability if the deceased was cognisant of the 
circumstances from which the accident resulted and chose to take 
the risk, nor would the defendants be liable if the accident resulted 
from the negligence of a fellow-servant of the deceased who was 
ordinarily cautious. If the jury found for the plaintiff, it would 
be their duty to take into account the money which Messrs. Nock 
had already paid to her. After deliberating for a few minutes the 
jury returned a verdict for the defendants. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


BROMSGROVE NAILMAKERS AND THE Factory Act: : 
Adoption—WOLVERHAMPTON AND THE Factory Act: Opposi- 
tion Determined upon—SMOKE IN BIRMINGHAM—BIRMINGHAM 
GASLIGHT AND CoKE COMPANY, 
Tue weekly meetings of the ironmasters of the West Midlands 
held respectively on Wednesday last in Wolverhampton and 
yesterday (Thursday) in Birmingham, were well attended by 
representatives of most of the producers and vendors of pig iron, 
with, also, the makers of finished iron, a careful aemr 
of the numerous reports which we have received upon the - 
tion A the trade, we arrive at Se wadeue. that the _—— a 
finished iron on export accoun sligh ay oop 
week ; fast Gh in thee bare toniio fewer orders na hay So 
than were received in the corresponding period with 
the date of our last letter. The specifications that have arrived from 
American customers indicate an approaching return to a state of 
healthful tradingactivity; but the ordersareagain accompanied with 
requests for immediate shipment “‘lest the tariff should be ad- 
vanced.” Loud complaints are still being made of the high freightage 
charges of shippers in Liverpool. In the home market customers 
are holding back till after the preliminary meeting, which will be 
held next Thursday; and on ’Change in Birmingham yesterday 
makers were, therefore, pressing for orders, but they are not 
successful unless they will take from merchants specifications at 
prices considerably under “list.” Iron of a really good quality, 
produced in South Staffordshire, is now sold by one firm at 
17s. 6d. under the association standard. ile, however, some 
makers of excellent iron are not unprepared to accept perhaps 
7s. 6d., and are asking for orders at 5s. under the recognised 
rates, they will not, excepting in rare instances, go below this. 

Such a state of things, we may remark, is fully explained by the 
condition of the pig iron market as we write, and as it has been 
for some time past. Sales were made at vendors’ prices, in all but 
exceptional cases—cases in which a reduction of 1s. 3d. was acceded 
to upon the rates demanded last week. Vendors replied to refusals 
to give the prices demanded by quoting the quantities that had 
been sold by their respective Schneider, Hannay, and Co, 
have sold a hundred thousand tons yet to be made; the Kirkless 
Hall Comp y are ting orders chiefly to keep their customers; 
the Ditton Company have sold twenty thousand tons—all they 
can make in twenty weeks. The Cleator Moor Company have just 
sold out their entire stock of “‘ No. 3,” at £4 3s.—an advance of 
8s. a ton ; and an agent in this district, who sells the Barrow iron 
in South Wales, chiefly to the tin-plate workers there, informs us 
that he is about to send out circulars announcing on advance upon 
that hematite, in the South Wales market, of half-a-crown a ton. 
With pigs at their present price, the rates of the “‘list” do not 
leave a great margin for profit, and the very low rates quoted for 
good iron are, therefore, a subject of expressed surprise. 

There is a demand for coal, both on account of manufac- 
turing as well as for domestic purposes, The colliers might do 
more if they were so dis: ices show no alteration. 

The hardware trades remain brisk. In Birmingham the hollow- 
ware manufacturers and the edge tool-makers are busy, and the 
metal rollers are working full time. The fancy are in 
good condition, and there is no cause for —— in the foundry 
and general heavy work de: ents. In Wolverhampton activity 
rules in the tin-plate and japan trades; the lock e is steady, 
and the miscellaneous industries are in a ee. state, whilst 
the safe makers are doing an excellent business: Pe perneer of 
Bilston report favourably of their branch, as also do the manufac- 
turers of trays and waiters, 





teacaddies, and the like. The iron- 
founders are well employed. Willenhall produce is much inquired 
for, especially as and rim locks. The inquiry for 
currycombs has not abated, but makers have met with a slight diffi- 
culty—they have exhausted their supply of handles, and the wood- 
turners cannot make them additional quantities as fast as is re- 
wired. Railway wheels and axles are in brisk demand at Darlas- 
y= and Wednes , and the makers of tubes, girders, and bridges, 
at those two towns are well Turning to Dudley and the 
adjacent town of Tipton, we fin ¢ the ironfounders are receiving 
a good supply of orders, and the chain and anchor trades are 
tolerably healthy. There is plenty of work for the nailers, but 
the men are in a somewhat discontented state. In other parts of 
the district there is nothing new to report. 

Following the example of their brethren in Sheffield, the file 
cutters of Wolverhampton have given notice for an advance of 
wages, and their masters have resolved to accede to the demand, 
but have announced their intention to increase their prices in con- 


uence. 

*The nail manufacturers of Bromsgrove met in that town on 
Monday evening to consider if any modifications were required in 
the recommendations of the Children’s Employment Commissioners, 
relative to the bill intended to be introdu into Parliament for 
applying the educational clauses of the Factory Act to the children 
employed in the different hardware manufactures of the county. 
As er, who was connected with the Nail atm yond Committee, 

id that one-third of the nails manufactured were made by 
children of from seven to eleven years old, and the result was not 
only that their education was never attended to, but also that the 
men could not obtain good wages, “‘and had to put up with black 
jJeoks and hard words intothe bargain.” A master manremarked that 
@ number of children were employed in the trade, and they “‘ simply 
spoiled a lot of iron, and caused bad work to be sent into the 
market,” A second working man ena eeerne the approval 
of the Act, “‘as it would ultimately icate those evils against 
which his brethren s' ed, and from which they had suffered.” 
After a lengthy discussion a series of resolutions were carried. 
The first approved the extension of the Act to the town; the 
second that no female should be allowed to enter a workshop until 
fen years of age, and from ten to thirteen they should be wed 

work only half time. The same rule should also apply to the 

yg. Yomen were not to work more than nine hours a day; 
qhile children between ten and thirteen years of age were to 
two hours a4 a-half schooling in the daytime, and children 


yetween thi pnd sixteen three hours in the week at a night 
school, Lastly, boys were not to be apprenticed until they 
the age of eigh 


teen y. 

We understand that the manufacturers of Wolverhampton have 
appointed a committee to oppose the —— of the Factory 
ves to the South Staffordshire district until the rules have been so 
altened an tp snevh the exignystip of the various industries carried 
on there, 

In Birmingham, it would seem, the consumption of smoke is to 
be made imperatiye = the manufacturer. ope f the last 
week several firms had been summoned by the local authorities of 
t and have been fined in sums varying from ten to 
feventy shillings, with the costs. 
irmingham Gaslight and Coke Company held its jo 

six 


ud falf-yearly mecting on Tuesday. The profits of 
gnonths Mere £9,323 8s, 6d. The usual dividends of 44 per cent. 
en the “ A.” and “‘ B.” shares, cent. on the new shares 


and 34 
were paid, taking £10,223 2s, 8d. and leaving £134 3s, 2d. to be 
wore pela, takes , 
Native iron im gbupdence has been found near Dog Valley 
= in Nevada, The reck contains a small per centage of gold and 
ver, 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


few buyers, who ee estas Gar ken  B rs 
‘ew ve ive ou’ 
more freely, but this has not been done to any extent, and it 


that there is an alarming financial crisis, which 
ous! — of are a this 
assertion turns out correct, it is impossi! ex) any rove- 
ment in the trade with America for a ceacatanlite tak Specifi- 
cations have been given out on eastern account, and more are 
likely to follow. Ta present circumstances into considerati 

a fair amount of business is vy hae with South America, an 
the prospects of the future with vast continent is better than 
it was a month since. Th several contracts in hand on 


ere are 
Russian account, and there is a tolerably fair in from the 
2 t~ ce has is no 


other Continental markets. In the pi 
alteration to note, prices being firmly upheld, whilst the demand 
continues good. 

There is an average inquiry for tin plates, and superior char- 
coals are still in active request at current prices. 

The steam coal trade is characterised with the same amount of 
activity as has attended it for the past fortnight or three weeks, 
and large fe aapeagen ee eae to the various foreign markets. 
There is a good de: ‘or steam for marine purposes, and 
the tonnage sent to Birkenhead and the metropolitan markets is 
increasing daily. In house qualities there is no change to note, 
the supply —— more than equal to the requirements of buyers. 

The half-yearly meeting of the proprietors of the Monmouth- 
shire Railway was held at the company’s offices, Newport, on 
Wednesday, Mr. C. Baily, M.P.,. in the chair. In moving the 
adoption of the report the chairman congratulated the share- 
holders upon the prosperity of the concern. He was happy to 
inform them that the directors were in a position to give them a 
64 per cent. dividend, which would take the whole of the balance 
of the general revenue account, £21,085, with the exception of £8. 
The directors had also cleared off their parliamentary ex 
opposing bills last year, and which came to £3,658. All the pro- 
jected bills this year which affected the neighbourhood had been 
withdrawn with the exception of the line from Bassaleg to 
Crindau, and that he did not e: would be proceeded with in 
consequence of the difficulties of Mr. Savin, and the fact that the 
Merthyr and Brecon would not pay any dividend on the ordinary 
shares, nor, he believed, would they pay any dividend on their 
debentures ; ides which he was sure it would not pay re, 
prietors for the great outlay it would cost. He was also glad to 
say that their earnings during the present half-year, up to the 
present time, was £2, more than they were during the same 

riod of the pi half-year. The report was ad , and a 

ividend at the rate per cent. P annum dec The old 
directors were re-el and Mr. T. Powell and Mr. F, Tothill 
were added to the board. Messrs. Bailey and Co., bankers, were 
— treasurers, 

t is feared that the Alexandra (Newport) Dock will not be com- 
menced for some time, in consequence of the state of the money 
market. Rumours have been circulated that the postponement of 
operations has been the Pret gr amen of Mr. Savin, who 
had promised to subscribe ,000 ; but there is no foundation for 
this statement. It is well known that a considerable — 
of the eee | capital has yet to be subscribed, and the rs 
are kindly in not encumbering the undertaking with heavy 
discounts for mere sake of commencing the works at once, 
when by —— two or three months they may obtain money 
wnat the ‘Tenence Cen pany (limited) ral meeting, held 

t von Company general m » held at 
the offices of the company, a dividend at the rate of 5 per cent. 
on the ordinary stock of the com { was declared, and the sum 
of £15,000 carried to the reserve Teal 
an B rsa one railwa; agen | & — ye 

t e venny, legar, an erthyr Railwa; being 
rapidly pushed fewest Vale la 


mses in 


bers of navvies a cart po cog Hee 
numbers na are e in cutting e 
Gantree Tips and Howell Harrie Tips. 

The ee between the burgesses of 
trustees of the Marquis of Bute as to the right 
lands, known as the Graig and the Cyndau, is still carried on, and 
the burgesses have retained the services of Mr. C. H. James, and 
subscribed nearly sufficient funds to prosecute their claim before 
the proper legal tribunals. The trustees claim the common for 
the Gceets of Bute, as lord of the manor, and have leased it to 
Mr. Thomas Powell, together with the minerals ye ompe 
et ene 68 eh ee ene Se a t, 

ing tramways, &c. burgesses, on the other hand, assert 
belonged to the burgesses from time imme- 


his ion that the bu: a right to Cyndau and 
the Graig. It was resolved, “ that meeting being convinced 
of the rights of the Liantrissant to the of the 
Graig and the Cyndau, do hereby p! itself to maintain such 
rights by all n ” A committee was 


South Wales, not only and in but 
also by the public ly, with respect to the introduction of 
Seo | progress of the Western 
Additional is watched with anxiety. On Thursday a 





trains, to up the branch railway which had been constructed 
to unite the Taff Vale Railway, and to effect some improve- 
mas & Roepe ee beh yo Railway 
is to be impeded the 

the Cola viaduct "The complotion of thie tiadect hes bey locked 
forward to with much by the shareholders, as on its open- 





THE CLYDE—LAUNCH OF A SALOON PADDLE STEAMER. 
THE een gy ess ey week; prices 
ts 


transac we taken place, terms slightly in favour of buycrs, 
viz., 78s, 3d. one wenth, and 77s. 104d. fourtess da; ? 


At close 
warrants were offered at 77s. 9d. cash; 77s. probably obtain- 
able. No. 1 G.M.B, 77s. 9d.; No. 3, T7s.; ” warrants, 

8. 
A ing of shareholders and others interested in the Atlantic 


Tel h pany was held in the Council Chamber, Glasgow, 
on Monday forenoon. There wasa large and influential attendance 
on the occasion, the chair being occupied by the Honourable the 
Lord Provost, who said, ‘‘We are met to day in order to learn 
something of the progress and of the Atlantic Lene my 
Company. A request was le to me that i should p at 
this meeting, when we would hear from some of the gentlemen 
— interested in this great work some statement about the 
— ition and future prospects of this undertaking, and I 
no difficulty whatever in acceding to that request, looking as 
I do upon this project as being not merely a matter of immense 
importance for all the interests of this country, but for those of 
Europe and America at large; and one in which all who are in 
any way ted with , or who desires to see the 
progress of science and the union of nations, must take a d 
interest. I will now call upon Mr. Field to address you. 
Mr. Cyrus W. Field accordingly add 1 the ting. He 
stated they were assembled under very different circumstances 
from what they were when they first appealed to the Glasgow 
public for assistance to carry on this undertaking ten years ago. 
At that time it was really an riment, In 1856 the longest sub- 
marine cable that had ever m laid was 110 miles, and the 
greatest depth of water was 325 fathoms; but now he had a list 
in his hand of 11,000 miles of submarine cable successfully working 
in different seas in various of the world—the longest being 
one from Malta to Alexandria, of 1,535 miles.” He went on to 
state the prospects of the present company. He said—‘“ In a very 
few words, it amounts to this : the Atlantic Telegraph Company 
do not spend one farthing ; they remain exactly as they are at the 
present moment. The Anglo-American Mee furnish all the 
capital, lay down the cable, get ye one — lly laid last year, 
and work the two cables; and they take from the earnings first 
£125,000 annum, and next they pay to the Atlantic share- 
holders 000 oy annum, which gives the preference shareholders 
£8 per cent., and the ordinary shareholders £4 per cent., and the 
— is divided oy Beay 9 the two companies.” Captain 
Anderson of the Great Eastern then addressed the meeting. He 
spoke confidently of the recovery of the cable partially Tata last 








year, described the means used at the time, and how intended 
to lift it this year. The meeting was afterwards ad by 
Professor William Thomson and Mr. Varley. 


On Saturday there was launched from the building yard of 
Messrs. Randolph, Elder, and Co., Govan, a paddle steamship of 
at o- = ers’ yy — the —_ 4 Her prin- 
ci imensions are t. lo tween perpendiculars, 40ft. 
beam, and 18ft. Gin. deep The onion, which are made 
and will be put on board by the builders, are on the double- 
cylinder principle, and of 400-horse power. She has been con- 
structed for the Pacific Steam Navigation Company for the mail 
and passenger service on the Pacific coast of South America. 

The Glasgow and Dublin Steam Packet Company have ordered 
another vessel to be built, somewhat similar to those com 
their already existing fleet which ply betwixt G Ww onl 
—_ She ym be = ~ py and Co., ship- 

ers, Port Glasgow, engined essrs. Rankine and 
Blackmore, engineers, Greenock. She is to be a paddle steamer 
of Om the 16th inst, th 

the 1 ¢ City of Vienna, a fine sailing ship of 1,000 
tons iter, was haunebed ty Messrs. Charles Guna eat Co., 
ship! , Gi , for George Smith and Sons, of the same 
cit: mates + eir East India trade. 

e William Penn, a screw steamship built by the Messrs. 

of Weterfork and engined by ss 


Glasg ea corny + Lew Iron Shi — = 
ow 
made a trial trip down the River 
last, when the 
tory manner. It is stated that the William Penn has the largest 
ter tonnage of any steamship that has left the port of 
Glaagow. She is intended for passengers and cargo to sail between 
London, Havre, and New York. @ passenger accommodation 
for first, second, and third class has been arranged and got up in 
the very best style. The ventilation especially pas been admirably 
carried out. 
build nya, Greenock, «puddle oamter, named the Tynwall, 
ing- a -steamer, the 
for the me and of Man Steam Packet J aedbe On 
the same day Messrs. Wm. Simons and Company, Renfrew, 
launched from their building-yard a new iron r y 
wing dimensions :—120ft. long, 25ft. broad, and 10ft. 
deep. It is fitted with horizontal cond e the eylin- 
ders of which are 36in. 
ladder, which 
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to Messrs. hyper and Brown, was hauled up, when 
of Messrs. Kirk- 
‘or the and 
vessel launched 


for th and 

e same y 

and Ot. Sin. deep She is to be by Messrs. Rankine 
and kmore, Eagle Foundry, Green 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) F 
LrverPoon District: Mersey Docks and Harbour Board: Public 
vf : Shipbuilding on the Mersey—GainsBOROUGH 
Sream Packer Company—CoaL IN YORKSHIRE — STATE OF 
TRADE : Sheffield : South Yorkshire : Cleveland—MYTHOLMBRIDGE 
VIADUCT : rt by Captain Tyler, R.B.—Tue Iron ORES OF 
YorRKSHIRE AND: THE East MIDLANDS: Interesting Paper — 
SUBMARINE TELEGRAPHY—NORTH-EASTERN District : Launch 
of an Iron Ship: Derwent Valley Railway: River Tyne Com- 
mission: New Screw Steamer for the Hamburgh Trade, &c.— 
HOLDERNESS EMBANKMENT AND RECLAMATION BILL— RIVER 
WEAR Commission: Proyress of Works—THe Dor Park RE- 
SERVOIR. 
ComMENCING with the Liverpool district, we may observe that at 


the last sitting of the Mersey Docks and Harbour Board an, 


increase of the secretary’s salary, from £750 to £1,000 per annum, 
was confirmed. The engineer reported that the northern entrances 
at Birkenhead were now completed and ready for the admission of 
water. At the last sitting of the Live 1 town council the sur- 
veyor and borough engineer submi' the following report :— 
+ We have carefully examined the various localities in the town 
and neighbourhood which might be available for parks. We 
submit to the committee the three following sites as, in our 
judgment, the most eligible: 1st. A piece of land on the east side 
of Park-road and south side of Upper Warwick-street; this 
contains twenty acres, and we estimate the cost of the land 
and formation of the park at £58,000. 2nd. Parliament-fields; 
this contains in all sixty-two acres, of which the front land, to 
the extent of twelve acres, might be disposed of for building pur- 

leaving fifty as a park. We estimate the cost of the land and 
orming the park, after deducting the value of the land to be sold 
off, at £117, 3rd. The land lying to the south of Ullet-lane, 
and extending to G bank and Otterspool, containing in all 
about 370 acres ; this, besides affording sites for a botanic garden, 
arboretum, cricketing grounds, lakes, shrubberies, and lawns, and 
providing for extensive walks, rides, and drives, would admit of 
about 160 acres being appropriated for building purposes. We 
estimate the cost of the land and formation of this park, after 
deducting building land, at £230,500.” The committee submitted 
the following recommendation :—To accept the offer of the Earl 
of Sefton to sell to the Corporation about 375 acres of land be- 
tween Ullet-lane, Smithdown-road, and Aigburth-road, at the sum 
of £250,000, and that the funds be raised under the powers of 
‘The Liverpool Improvement Act, 1865,” as the site for a public 
park and recreation ground. The recommendation was carried 
after considerable discussion. Messrs. Laird have completed 
another double screw steamer, the third turned out by them 
during the last twelve months. She is named the Tor, and is a 
smart-looking craft of 680 tons, intended for carrying cargo and 
passengers on a light draught of water, and is rigged as a topsail 
schooner, The engines are two separate pairs, of 70-horse power 

direct-acting, and driving two screws, one under each 
quarter, and working independently of each other, so that one 
may be worked ahead and the other astern at a moment’s notice, 
for the purpose of turning the vessel in narrow channels. The 
Tor was undocked a day or two since for trial of her machinery 
before starting for Southampton; and, although the day was 
unfavourable, with a strong breeze and considerable sea, the 





’ speed attained was 114 knots, with 102 to 104 revolutions of the 


engines, and it is expected, under more favourable conditions, 
that this will be increased to knots. An experiment was 
made to test the speed. that could be obtained with one pair 
of engines, the port engines being worked at full power and the 
steam shut off Pc the starboard engines, and it was found that 
aspeed of nearly nine knots was obtained, the shafting of the 
starboard engines being revolved by the action of the water on 
the screw. "By this arrangement one-half the engine power may 
be used, with a comparatively small reduction in speed, but a 
great economy in fuel, more particularly on long voyages and when 
under sail, The Minerva, a double-screw turret ship of 1,000 tons, 
and 140-horse power, built by Messrs. Laird, has made the 


| 
: 
: 
: 
it 


: niggardly manner i 
must be assigned as the principal cause of fai 
awful risk which was occasioned to the public who travelled 

ly over the viaduct up to the time of its fall.” Captain 
Tyler concludes by recommending the construction of a tempo- 
ae ree ding the letion of a permanent structure. 

t the last meeting of the Manchester Literary and Philosophical 
Society Messrs. E. Hall and W. Brockbank read a paper on iron 
ores of Yorkshire and the East Midland Counties. It was shown 
that the ores of Cleveland in Yorkshire, Lincolnshire, and Oxford- 
shire are derived principally from the lias, while those of North- 
amptonshire are extracted from the basement beds of the great 
oolite, called by the Government geological surveyors “‘ the North- 
ampton sands.” The first district described was that of the East 
Riding of Yorkshire and the Cleveland Hills, which, within the 
space of about sixteen years, has given birth to the iron trade of 
the Tee-side, of which Middlesborough may be considered the 
centre. The ore is here quarried in open and tunnel works, and 
brought down by rail from the hills to the furnaces, which are 
erected along both sides of the river, and which are supplied 
with fuel from the Durham coal-field. The production of 
this district in 1865 was stated to be nearly one million 
of tons of pig iron annually, drawn from 105 furnaces in blast. 
The ores in the valley of the Esk, near Whitby, and those of 
Guisborough were then described, and particularly the Rosedale 
ore, which is the richest in the district, and.is magnetic. A branch 
railway is opened to the quarries, which in 1864 yielded nearly 
300,000 tons of ore, having a percentage of 35°94 to 49°17 of me- 
tallic iron. The iron stone was then traced to the banks of the 
Humber, near Hull, by Stokesley, Swainby, Northallerton, Easing- 
wold, and Market Weighton. The ores of North Lincolnshire 
were stated to be spread over a wide expanse of country—an 
area of not less than 100 square miJes—having been proved to be 
quite close to the surface, and their local and geographical position 
in reference to the seaports on the one hand, and the South York- 
shire coal field, together with the excellent quality of the iron 
they produced, satisfied the authors that this district was de- 
stined to rise in importance as a centre of iron manufacture. The 
pig iron from North Lincolnshire is highly tenacious and fusible, 
and commands a higher price in the market than the Cleveland 
brands, This superiority ap to arise from the spathic nature 
of the ironstone, and from the presence of manganese in consider- 
able quantities interstratified with the ores, and which is mixed in 
the furnaces. The ore, with its accompanying strata, is very 
finely shown along the line of railway at Frodingham; its thick- 
ness in different parts of the district varies from 12ft. to J0f%. Itis 
being smelted at three works in North Lincolnshire, and it is also 
carried largely by rail to the Park Gate Iron Company’s furnaces 
near Rotherham, and other works in the Yorkshire and Derby- 
shire coalfields. From North Lincolnshire the ironstone may be 
traced southwards —_ an indented line running parallel to 
the western margin of the great oolite into Northamptonshire. 
At the base of the oolite a series of yellowish sands occur—and 
in these there are, at intervals, beds of iron ore-—sometimes 
extending for miles with considerable regularity, at other 
times thinning away rapidly. From these beds the North- 
amptonshire iron is smelted. The furnaces and quarries are 
situated at Gayton and Blisworth, Blakesley, Maidford, and 
Litchborough, at which places they are more than usually ferrugi- 
nous, "At Duston, where it is extensively worked and smelted, it 
is more consolidated and is coarsely oolitic. The metal produced is 
similar to that of the Cleveland district in quality. Large 
quantities of this ironstone are sent by rail and canal into South 
Staffordshire, and even South Wales, where it is valued for mixing 
with the argillaceous carbonates of the coal measures, The 








from Liverpool to Rio de Janeiro in thirty days, including all 
stoppages, which gives a speed of nearly nine knots per hour. 

e Gainsborough Steam Packet Company has ordered to 
steamer which is intended to ply between Hull and Grimsby. It 
will also be used during the summer season for excursions a 
Scarborough. 

It is stated that upon Lady Downe’s estate at Birdforth, three 
miles west of Coxwold, a mining engineer has met with a thin seam 
of very good coal, with indications of a thicker and much more 
valuable seam below. A shaft is to be sunk. Other owners are 
about searching for coal all along the moor base. 

At Sheffield, it is stated, that provincial orders have become less 
active, in consequence of the cattle plague. The Canadian orders 
for the spring season have been on the whole unusually large. 
There is still a large business doing with the United States, though 
less pressure of orders than there was some months ago. In the 
Continental markets there is little change. The cutlery trade con- 
tinues active in all departments, and there is a very good trade in 
engineers’ tools of various descriptions, all the houses being fully 
employed. The silfer and — trades are duller than at the 
beginning of the year ; but there is considerable activity in nearly 
all the heavier branches of trade, including steel and railway 
material. A great strike in the file trade continues, neither 
masters nor workmen showing any disposition to make con- 
cessions. There has 
from the South Yorkshire coal district, both for the metropolis 
and other places. The Great Eastern Company just now are 

ing much more coal from the Midland than from the Great 
Northern Railway. The inquiry for steam coal, both for Hull 
and Grimsby, is increasing, and merchants are anxious to make 
contracts for the year ; and two or three of the largest iron manu- 
facturers in Yorkshire are also desirous of securing their supply of 
coal for some time, as there is every probability of the rates for 
hard coals advancing. Slack and smudge for engine purposes for 
Lancashire and Sheffield, as well as house coal and every 
description of slack coke, are taken direct from the ovens, so 
great is the demand at the present moment. In the Cleveland 
district there is a good demand, and consumers are not so 
shy with their requirements. Foreign orders are coming in 
gradually for spring delivery, and the general impression of 
the trade is that the steadiness and activity which has charac- 
terised the pig-iron market for the last few months will be 
maintained. e further reduction in the bank rate has added to 
the favourable tone of business here. Foundry castings and pipes 
are still in good request. The demand for plates, bars, and sheets 
continues languid. The various mills and forges are only mode- 
rately supplied with orders, and prices show no signs of improve- 
ment. Hopes are expressed by some of a better state of things 
as the spring advances; but with the high = of pig iron, and 
the unremunerative orders that are now being booked, makers 
generally look on their prospects as being anything but of an 
encouraging nature. Rails continue in tolerable demand. 

A copy of a report of Captain Tyler, R.E., who was appointed 
by the of Trade to inquire into the causes of the fall 
otf the Mytholmbridge Viaduct, on the Holmfirth branch of 


been a large tonnage of coal sent out | 
the Tyne Commissioners this summer to cut off about 70ft. from the 


Oxfordshire district is as yet almost unopened, but promises one 
day to be productive of iron on a large scale, similar in character 
to the Lincolnshire brand. In the neighbourhood of Banbury and 
Chipping Norton the ore occupies considerable areas—sometimes 
in the form of tabulated hills, intersected by valleys of no great 
depth. It occurs here (as already stated) in the middle lias, 
precisely the same formation as that to which the ores of Cleveland 
and Lincolnshire belong. The ironstone, however, is generally 
more calcareous than in the former district, and its richest portions 
are limited to a tract, of which the village of Bloxham may be 
considered the centre. As yet the ore has only been worked at 
Fawler, near Charbury, and at Steeple Aston, to a very limited 
extent ; but the railways now in course of construction will 
probably have the effect of bringing it within easier reach of the 
coalfields of South Wales and Staffordshire. 

It is proposed by Reuter’s Telegram Company to lay down a 
submarine telegraph cable between Cromer, on the Norfolk coast, 
and Nordeney, on the coast of Hanover. The cost of the wire, 
which is expected to be completed by the autumn, will be £130,175. 

We haveseveral matters of interest from thenorth-eastern district. 
On Saturday afternoon a large iron ship was launched from the 
iron shipbuilding-yard of Messrs. A. Lesslie and Co., Hebburn 
Quay. The Derwent Valley line of railway is expected to be 


| opened for traffic in six months. The works on the Team Valley 


are also being pushed forward very quickly. It is the intention of 
Low Light Point on the north side of the lower portion of Shields 
Harbour. The “gullet” (the “‘ Narrows,” as it is called), when the 
dredging is concluded on the south side of the water, will be a fine 
broad estuary. A screw steamer was put into the Hamburgh trade 
on Thursday, the Constantine, belonging to Messrs. Charles Mit- 
chell and Co., of Low Walker. She took out a thousand tons of 
coals, and ran eight knots an hour against'a head wind. The 
County of Durham New Lines and Works’ Bill of the North- 
Eastern Railway Company, which is what is called an “‘ omnibus 
bill,” providing for several new works and improvements, and, 
amongst others, for the new harbour works and timber pond at 
West Hartlepool, has passed a committee of the House of Com- 
mons unopposed, The works, we understand, will be commenced 
in a short period, the plans, &c., having already been prepared 
and agreed upon. The rolling mills of Hartlepool are in full 
work. The graving docks of the River Wear Commissioners are 
fully occupied, and are proving highly remunerative. As a proof 
how well these docks have been employed, we may mention that 
in the new dock alone, which was opened on the 8th of March last 
year, no fewer than 93 vessels have undergone repairs, generally 
ships of large size, which could not have been admitted into any of 
the previously existing docks on the Wear. The Camel, a steam 
despatch and tug-boat built for the Government by Messrs. 
Palmer and Co. (Limited), has left the Tyne for Portsmouth. 
The Camel is one of a number of despatch boats the Government 
are ordering, and is not only the first built on the Tyne, but her 
engines are the first marine engines ever furnished to Government 
by the engineers of the Tyne. The skilled workmen in the North 





of England are agitating fer a reduction of the hours of labour. 





fifty-four hours per 
to take the same 
the same is expected of those at 


pve tees Bye. og? 
of has reported to the Holderness 


The Board adversely 
Ne ee ee ene 
incorporate potas pa nat B00 oe ae Com- 
pany with a capital on loan, with power 
to reclaim within ten years about eight square uiiles of tidal land 
from the bed of the river Humber towards its mouth, between 
Sunk Island and Spurn Point. Mr. Meek, engineer of the River 
Wear Commission, reports :—‘* I am to be able to inform you 
that the unprecedented high seas of this winter have in no way 
injuriously affected the New Hendon Dock works. These works 
e most favourably during last year, and are now so 


hav 

far advanced that they can be opened + the latter of this 
year. From the annual statement it ap on the 3ist , 1865, 
the total expenditure on the whole ese works amounted to 


for their completion I am 
satisfied will not exceed £43, 14s, 4d. ; which, without taking 
credit for plant on the ground, gives an estimated excess 
of only £143 lls. 10d. over original estimate. The masonry 
and excavation works are considerably under the estimate ; 
and I hope to be able to show that you have effected a great 
saving by retaining the execution of the works in own 
han The new , which was commenced in November, 
1864, was finished in October, 1865; it will hold 12,000 quarters 
of grain on the five upper floors, and with the stowage that can be 
re by the ef use of the ground floor for grain in 
sacks, the building is capable of holding 14,000 quarters of grain. 
and will cost at the rate of 17s. per quarter of grain stored. I 
have to state that the contract for this work has been executed by 
Mr. Walter Scott, of Newcastle, in a most satisfactory manner. 
The new graving dock was ed for the reception of vessels on 
the 8th March, 1865, and since then has been in constant use. 
Ninety-three vessels have been ired in it during the last twelve 
months. I regret to say a leakage in the walls, which showed itself 
immediately after the dock was re has not yet been remedied. 
The amount of the contract was £14,375, for which sum I still hope 
it will be made perfect.” At the last sitting of the commission 
Mr. H. Robson asked if the works committee had not con- 
sidered the propriety of constructing a new wave basin in the 
sea outlet, which work he believed ‘was necessary, and had been 
recommended by Mr. Coode, the Government engineer. The 
chairman said it was under consideration to spend £8,000 over the 
construction of such a work as soon as the renewal of the north 
pier could be completed. Alderman Alcock wished to know the 
price to be paid for four new hoppers which had been ordered. 
The chairman said two would be constructed by Mr. Gill, for 
£1,175 each; and two by Messrs, Taylor and Scouler for £1,166 
each. A change had been adopted in their construction. The 
fastenings, instead of being partly copper and partly iron, were to 
be wholly of galvanised iron. or the former hopper ordered 
Mr. Thompson’s price was £1,262. 

Mr. Rawlinson, C.E., has reported to the Bradford town council 
on the leak in the Doe Park reservoir. Mr. Rawlinson expressed 
his opinion that there was no danger from the leak which, since he 
visited the place, has been discovered. 


PRICES CURRENT OF METALS. 






















| 1866. 1865. 
CoprpER—British—cake andtile,|) £ s. d. £ s. dj fend £ & d. 
per ton ees aceoesses --| 9310 0.. 96 0 0] 88 0 O.. 0 0 6 
9610 0.. 99 0 0} 89 0 0..99 0 6 
9 O 0..101 0 C| 95 0 0.. 9510 O 
- 103 0 0..106 0 0] 99 @ 0..100 0 © 
9610 0.. 99 © 0) 89 O @. 92 0 © 
North American .... -|/ 9000. 000 000. 06006 
Spanish Cake ....scceees eee | 91 0 0.. 93 0 0] 83 O 0.. 84 OO 
Slab. for prod. 96 percent. ..| 99 0 0.. 0 O 0] 8110 0.. 82 0 @ 
YELLOW METAL, perth. ....+.| 0 0 7% O 08% 0 7 : 0 08 
1RON, Pig in Scotland, ton......| 317 9 . 210 cash. 
Bar, Welsh, in London ......| 710 0. 715 0} 7 0 0. 70 0 
Wales......0.| 615 0. 7 0 0} 6 5 O.. 610 O 
Staffordshire..| 810 0.. @ 0 0} 810 &. OO @ 
Rail, in Wales .....cccccocee| 615 0.. 7 0 0} 610 O.. 615 O 
Sheets, single in London ....| 1015 0.. 0 0 0| 1010 06.. 0 00 
Hoops, first quality..........| 915 0.. 0 © 0} 910 0.. 000 
Nailrods...ese.se eeereccese $15 0.. 00 0) 810 0.00 6 
Sw ee eerccecccoce oe 1110 0.. 12 O 0} 18515 O.. 12 0 O 
LEAD, Pig, Foreign, per ton.... | 20 0 0.. 20 5 0} 1910 0.. 19 15 0 
English, W. B..cceccceccce o-/ 2210 0... 0 0 0| 281 50.000 
Other brands .. 2017 6.. 21 5 0] 20 0 0..20 7 6G 
Sheet, milled 22 0.0... 0 0 WU} 22 0 0.. 000 
Shot, patent .. 2315 0.. 0 0 0} 23 00:. 000 
Red or minium 2200. 0G 0/2 O@. 0 0 @ 
White, dry...... 29 00.. 00 0'/ 200. 0080 
ground in oil.... «oe | 23 0 0.. 2920 0] G10 0... 0 0 0 
Litharge, W.B..... coccccccee | 2415 0.. 25 0 0} 23 0 O.. 0 0 O 
QUICKSILVER, per bot. .....006 717 6. 800) 800. 000 
SPELTER, Silesian, per ton......| 24 0 0.. 0 0 0} 19 5 0.. 1910 O 
English sheet .....seeseees -/3l 0 0.. 32 0 0} 24 0 O.. 240 0 
White zine, powder... owe} OKO 0. 000) 000. 0 O08 
STEEL, Swedish faggot 000. 000/600. 0600 
Keg..cce eoceceses 6 5 0..1510 01 06. 0600 
TIN, Banca, per cwt. 4610... 470 4H660.. 000 
Straits, finme—cash .. 45 0.. 4510) 460... 4 61 
Prompt 3months ........{/ 4 6 0.. 4 610) 410 0.. 4h © 
English blocks .......0ess00 410 0.. 4M OF 414 6. 417 0 
BAlS cocccesccccece eeccee 411 0.. 412 0} 415 @. 48 0 
Refined, in blocks......++.+ 413 0. 414 0} 46 0. 50 0 
TINPLATES, per bx of 225 sheets 
IC coke.... ecee eco] 1 7 6G. 2 8 OF D2 6. 8 4 @ 
IX ditto... e 113 6.. 114 Of} 1 7 6. 110 0 
IC charcoal -f 233 6... 114 GF 376. 8 8 @ 
IX ditto.... e 19 6. 200) 1WO.. 1H O 

















PRICES CURRENT OF TIMBER. 














. | 1865. | 1866. 
Perload— £ 5. 2 4ea428 Perload— 45 48% £5 £ 5, 
Towk  ...+.++«+e+-31 10 12 10 | 12 10 13 10 || ¥el. pine, per reduced © | 
Quebec, red pine 36 15| 310 4 15 || Canada, Ist quality 17 1020 0, 18 019 © 
yellow pine .. 215 310) 3 0 4 0 Qnd do... 191) 6 13 OMY 
St John’s N.B., yel.. 0 0 0 © @ © © | Archangel, yellow. 12 © 13 10 13 10 14 lv 
Quebec,oak,white.. 5 0 510) 510 6 10 | St. Petersburgyel.. lu 1012 « ll lvi13 6 
«oes 4 5 415) 310 410 | Finland ... "? 86 ¢ 
0 0 0} © O © © | Memel .......... oorweouea 
0 5 0} 310 5 © || Gothenburg, sel. 9 voll 6 0 OM Oo 
6 6 0} 310 610) te 5 Ov GF ¥ O OW 
5 3210} 215 310 || Gefle, yellow... lo OM ¢ W101 w 
0 310] 410 4 0} or 9lWh tt] vlWh Ye 
5 310 310 4 5/ per. 
5 210) 2 215) ah by 3 by 9> 18 O23 () 18 O93 0 
6 810/ 610 ae pane coe " 
: 06 0/5060 k plank, Dut. ' 
a. 0 00} e000 0} yer woe bf OTL 2 Old 2 6 
Lathwood,Dantz.fm. 510 610] 7130 8 © || Staves, per standard M. 
St. P 0 & ©} 810 9 30 )| Quebec, pipe...... 60 O85 (| @ O65 0 
Me aoe bi a 19 0 || Bette pencheon w 095 «() 18 OW UY 
wig 0 crowu 
StJohn.wht spruce 13 015 0|13 015 O|| pipe........ } 170 0 190 «220 © 240 9 











THE SHort-TIME MovEMENT.—Over 2,000 men struck work at 
the shipbuilding-yard of Messrs. Hill, Spence, and Co. (Limited), 
on Thursday morning. In this case the men will be the sufferers, 
as, owing to the slackness of trade, the company have few orders 
on hand just at present, 

Ratuway TRAIN SIGNALS.--Some very interesting experiments 
in electrical intercommunication in railway trains were made on 
Saturday last. on the South-Eastern line by Mr. Walker, telegraph 
engineer to the company. Although in , we regret that pres- 
sure on our space prevents us from publishing a detailed account 
of these experiments this week, , 
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COMPRESSED PEAT. 

Durixe the mestin Ny the _{natiteation of Mechanical 
Engineers, held in i ugust, an excellent paper 
on the lea Peat Works was read by Mr. Geo’ 
Hodson. We published an abstract of this paper at the 
time,* and we are now enabled by the courtesy of the 
Institution to lay the paper in extenso before our readers 
in another page. It will be found well worth perusal. It 
is in no sense either general or exhaustive. Mr. Hodson 
undertook to describe a pertinnse system, and this he 
has done concisely and lucidly. But he has refrained very 
much from lnunching into disquisitions on the merits of 
other systems of preparing peat for fuel; alluding to them, 
indeed, no more than was absolutely n to impart 
to his hearers a just idea of what been done and what 
he desired to effect. So far the paper leaves little to be 
desired. Its principal value however lies, we think, in the 
fact that the system described is really the best which has 
yet been tested on a considerable scale, and it is not too 
much to say that if the manufacture of peat fuel cannot be 
made to pay at Derrylea, the chances are that it will not 
be made to pay on any other system. 

It is indisputable that peat constitutes a very excellent 
fuel. It iscapable of giving out a peculiarly mild and pure 
heat under a moderate blast, while with a sharp draught a 
heat may be raised sufficiently intense for any manufactur- 
ing. pu The great obstacle which has always stood 
in the way of converting peat into a really useful fuel, lies 
in the difficulty of getting rid of that water for which it 
has such a powerful affinity. Strange as it may appear, 
no amount of pressure alone will expel this moisture so 
long as considerable masses of peat are acted upon—and 
small quantities cannot, of course, be treated at a price 
sufficient to pay, even though an appreciable demand could 
be satisfied by the multiplication of presses. Mr. Hodson 
extracts the water very fairly, but he has made no accu- 
rate experiments to determine exactly how much is suffered 
toremain. He estimates it, somewhat loosely, at six to seven 
per cent. We are disposed to place the percentage con- 
siderably higher, but we believe that much will depend on 
the exact nature of peat pressed, a point which is generally 
overlooked. . Indeed, by some strange concatenation of 
events it ai that, with very few exceptions, onl 
inferior qualities of peat have been hitherto compressed; 
and it is possible that the unsatisfactory character of the 
results obtained in many cases might be directly traced to 
this fact. The specimens of peat from the Derrylea works 
which we have seen, are very far from representing the 
best raw material to be found either in Ireland or Scot- 
land. In the former country especially, large beds of 
black t, apparently bituminous, may be met with, 
which Soas never yet foie treated, as far as we are aware, 
by machinery. Under the ordinary system this peat is 
simply cut into bricks by a “slane,” or narrow 
winged spade, and dried by the sun and wind. It 
becomes excessively hard when thus dried, and on close 
examination it is found to contain great quantities of 
charred fragments of twigs. Its specific gravity is high ; 
it is very inflammable, and when burned sends forth 
an immense volume of clear blue hydrogenous flame, giving 
out much heat. A very small quantity of heavy white 
ash is alone left. A second variety of peat also abounds, 
which is much less decomposed than that just described ; 
but as far as we can ascertain, the peat which has hitherto 
been treated by machinery is that which is least of all 
decomposed, ond, abounding as it does in vegetable matter, 
acts the part of a true sponge, highly absorbent and im- 
possible to dry thoroughly by any process short of charring. 
A wide difference as oe | exists ‘between the hygrometric 
— of different peats ; and it is somewhat strange 
that we have no record of any accurately conducted series 
of experiments intended to determine this most important 

int. The great obstacle to the use of the better 
qualities of peat lies in the fact that it is only found 
at considerable depths, and, as a natural consequence, 
contains an enormous quantity of water—as much as 
seven or eight hundred per cent.—which is not easily 
removed by machinery alone at a price which will pay. 
In dry summers, however, it is possible that con- 
siderable quantities of this deep t might be dried 
sufficiently by the sun and wind to render its sub- 
sequent compression a paying speculation. Mr. Buck- 
land, of Creevlea, about fourteen miles from Sligo, has 
attempted to work deep peat on a system also tried at 
Horwich, in Lancashire, under which the material is 
pugged through perforated plates, dried in heated cham- 

rs, and then passed through a press; but we cannot 
find that the manufacture has proved very remunera- 
tive, although the fuel andeel has been of excellent 
quality and well adapted for smelting iron—for which it 
has been principally employed by Mr. Buckland—when 
converted into charcoal. The iron produced by peat 
charcoal is almost absolutely free from sulphur and 
phosphorus, and is, therefore, fully equal to the best wood 
charcoal iron made. 

The most remarkable feature in Mr. Hodson’s arrange- 
ments is the harrowi On this, indeed, the entire success 
of the process mainly depends. The great transverse girder 
is more clumsy in appearance than in reality; and it has 
been found to answer the intended purpose better than any 
other device. Wire ropes on the steam plough plan have 
been proposed as a substitute, but Mr. Hodson states that 
having consulted the late Mr. Fowler on the scheme, he 
found that it would prove far more expensive than that 
actually used, and wire ropes therefore have never been 
tried. As to the durability of the machinery employed, 
it is found that the tube within which the peat is com- 
pressed is exposed to rather rapid wear—possibly due to 
the presence of a certain quantity of grit or sand in the 

t. The first portion of the tube where the disc of peat 
is formed is worn away to the depth of jin. all round, 
in about three weeks’ working. | The tubes are now 
lined with steel bushes which are replaced about once in 
four months. That portion exposed to the greatest 
pressure, however, requires to be replaced once in three 


* See Toz ENGINEER, August 11th, 1865, page 79. 








weeks at a cost of about 16s. A tightening clamp is em- 
ployed to regulate the pressure by slightly contracting the 
tube towards the end. The peat when it passes the strong 
part of the tube has a tendency to expand slightly and to 
slip, which is prevented by screwing up the clamp and 
contracting the tube, which has four saw slits to allow the 
necessary motion of its walls, The ram wears a little 
round the. edge, and is restored every four weeks to its 
proper diameter by heating and jumping it up, after which 
it 1s turned and hardened. Chilled cast iron might be 
substituted for steel, both in tube and ram, with advantage. 
The plates of the drying tables do not appear to suffer from 
oxidation or wear to any appreciable extent. 

One important point in connection with the manufacture 
of peat fuel deserves a careful consideration, which it has 
never as yet received from those most interested—this is 
the carriage of the peat to the works, Whether on Mr. 
Hodson’s system, or that of any other gentleman, the peat 
must be conveyed to the presses or a rooms from the 
bog; but unless the bog be of considerable depth, a very 
large tract is soon exhausted of peat, and thus the cost of 
carriage daily becomes greater and ter. This was, we 
believe, one of the causes which contributed to the ultimate 
failure of the peat works near Athy, county Kildare, on 
the Great Southern and Western aoe. The incon- 
venience is not felt at first, but after a few years it becomes 
very serious, and can be only imperfectly combatted by 
laying down tram-roads which involve endless expenditure 
on their working and maintenance. Mr. Hodson, no doubt, 
overcomes the evil to some extent by avoiding the ey 
of. great quantities of water; but even at Derrylea the 
difficulty will ultimately assume considerable proportions. 
It is possible, after all, thata system of transportable, if 
not portable, works would be found to remove every objec- 
tion satisfactorily. No heavy foundations are required 
for any of the machines used,’ and where a large tract of 
bog is to be worked on an extensive scale, the subdivision 
of plant might be found advisable. In a word, the ma- 
chinery might be brought to the raw material, instead of 
the material being brought to the machinery ; and upon 
the whole we are dis to think that, in this way, the 
most economical results would be obtained. Theentire plant 
and the containing sheds might be removed orice a year, if 
necessary, during the slack season. Whether this arrange- 
ment would or would not be found advisable, it is at all 
events certain that nothing can be more injudicious than the 
erection of works of a very substantial or permanent cha- 
racter for the manufacture of peat fuel; and it is fortunate 
that such establishments are totally unnecessary to the 
success of the process. 





THE INSTITUTE OF NAVAL ARCHITECTS. 

TuE annual meeting of the Institute of Naval Arch'tects 
commenced at twelve o'clock on Thursday. Tae Right Hon. 
Sir J. S Pakington, Bart., M.P.,° president. in the chair. 
A considerable number of papers were read, of which we 
append a general abstract sufficient to show their cha- 
racter; some of the more interesting and valuable we 
shall give in extenso :-- 

After the usual routine business had been dispatched, the chair- 
man expressed his gratifiegtion at the lange and distinguished 
attendance, and at the exCtedingly full list of papers, which not 
only proceeded from men of eminence, but related also to subjects 
of the greatest importance. All must feel it was a question of 
national welfare that the respective merits of the box system of 
Mr. Reed and the turret system of Captain Coles should not re- 
main unsolved. He did not presume to give an opinion on this 
subject, but he did blame the Admiralty that, having admitted 
Captain Coles’ plan to have merit, they had delayed so long in 
giving it proper trial. He fe)t pleasure in congratulating Mr. Reed 
on the construction of the Blenheim. Mr. was trying the 
great experiment whether it was not possible to bine speed 
with the other essential qualities of a man-of-war without incurring 
the inconvenient length adopted in earlier efforts. There was one 
other subject which it would not be consistent with the duty of the 
meeting to pass unnoticed—he alluded to that deplorable event 
which had sunk so deep into the heart of the British public—the 
loss of the London. Nothing should be left undone to prevent the 
recurrence of such events. Bad stowage might explain the loss of 
that ship, but it did not account fcr that of the Amalia, and it 
would be a matter of sincere gratification if the meeting could 
throw any light upon these matters. 

The first paper read was ‘‘On the Bows of the Helicon and the 
Salamis,” by the Rev. Joseph Woolley, LL.D., V.P. Mr. Reed 
had modified the former by introducing a U-form of bows instead 
of the more usual V-shaped, the Helicon being also increased 5ft. 
in length below the water line, so as to give a bearing on the sea to 
the forward parts. By the official report of trials the speed of the 
Helicon was 1 to 1} knots greater than that of the Salamis, the 
difference in favour of the former being increased when head to 
sea in bad weather. The improvement of the one vessel over the 
other was attributed to this alteration in the bow lines. The 
— had been since applied to the Bellerophon and some other 
vessels, 

Mr. Samuda urged that the difference of speed was the exact 
co-efficient of the increase of horse power in the engines of one 
vessel over those of the other (Helicon, 1,610-horse power, speed 
14°5 knots; Salamis, 1,287-horse power, speed 13°6 knots), and that 
there was no gain from the modified form of lines. 

Mr. Scott Russell agreed with the principle of Mr. Reed in 
increasing the bulk of that part of the body of the vessel in the 
water, and diminishing that part which was out of it. He was 
quite willing to see his pet wave-line modified to suit important 
considerations over 

Mr. Reed said there was a small 0] due to increased length of 
bow. Mr. Scott Russell’s remarks had touched the point at issue 
between the old system and the new, the necessity to shorten the 
theoretical bow. The only doubt was within what extent this 
might be advantageously done. It was wise in his opinion to 
shorten the length of great ships when they had heavy weights to 


carry. 

Mr. E. J. Reed’s paper ‘‘ On the Bellerophon, Lord Warden, and 
Hercules Targets,” was a record of facts connected with the 
development of naval structures to resist shot and shell. The 
most important fact of present interest in it was a statement, 
founded on official investigation, that in the experiments upon the 
Minotaur target the powder used was of greater power than that 
employed upon the other ents, and that conséquently the 
Minotaur, Agincourt, and like ships were of greater strength than 
had hitherto been supposed. ; 

Admiral ‘Halsted thought sufficient experiments had not been 
made in oblique firing. : 

Mr. Samuda commented on ‘the value of the admission in 
respect to the trials of the Minotaur target, the results of which, 
at the time they were made, were deemed so important that the 
Admiralty ae the.building of vessels commenced, and which 
supposed resu 





had entirely modified the course of construction |. below 


ever since, He thought also the value of speed had been over- 





looked. He He ph with 18in, of armour and twelve 

knots of speed, and one with of armour 

= eee ae ee any naval officer would 

the former, and would rather command the vessel of speed than 
essel of bulk. 


The chairman expressed his satisfaction at the exp 
Mr. Reed in regard to the results of the experiments on the Mino- 
taur target, as he had at the time they were made regarded the 
plan of construction as, theoreti i 

Captain Heath = we thee PO po an 
were in one sense interc terms, 
difference in the world between Alabamas 
vessels made to fight; and therefore in the latter case the eight 
inches in thickness was most valuable, while the two extra knots 
were thrown away. Naval actions would not always be 
matters of choice, but there would be an amount of m 
political force brought to bear on officers in command. If two 
great ironclads of opposing nations were to meet, such ships could 
not separate without a fight for it. With to target ex- 
periments there had been so many tions of materials and of 
circumstances, that no comparison could be efficiently made. Ex- 
periments were now being made as to the best form of shot for 
penetrating sloping sides. In to the Minotaur target be 
confirmed the statement of Mr. The starting velocity of 
shot at the Rae pe ae was 1,620ft. second, or 83°8 foot- 
tons per inch of ci erence of shot. Phat of the shots fired at 
the Minotaur target was 1,794ft. per second, or 102°7 foot-tons per 
inch. He further alluded to other experiments upon the penetra- 
tration of the shot in relation to its vis viva. 

Mr. Reed said the starting rate of shot at the Minotaur target 
was 1,744ft. per second. 

Mr. Fairbairn’s paper ‘‘On the Security of Iron Ships ”,we give 
at full length in another " 


Mr. Grantham, in his fm thought that the greatest extent of 
length to beam had not yet been put in p ; and, further, 


that the increase of length in the midship portion, ‘which would 
increase the flotation at the expense only of the friction of the 
water along the sides, had yet to receive a further development. 
The Holyhead boats were t. by 35ft., a proportion of length to 
beam far exceeding those of the London and the Amalia. All 
science was often set at defiance in loading the ends of long ships. 

Mr. Scott Russell believed that a ship of any dimensions of 
le: to beam could be built perfectly safe; but gy the 
building could prevent the bad stowing of a fine ship. Nothing 
would add so much to the safety of a long ship as a complete iron 
deck to give strength, and the fixing every projection immovably 
to it, All such projections, such as engine hatchways, &c., should 
be carried up to the level of the spar-deck to be out of the break- 
ing action of the waves. For the better sto of vessels he 
submitted that every one should be furnished by the Customs 
with a paper setting forth the full details of the ship’s capacity in 
every part, and of the centre of weight of stowage, so that an 
intelligent man might see that no weight was placed higher or 
lower than it should be, and that not a pound might be allowed to 
enter any ee amg og beyond the ed ort. 

Sir E. Belcher, Mr. Liggins, Mr. Wigram, and Mr. Reed made 
remarks on the loss of the London. 

Another paper, ‘‘On the Economy of Material in Iron’ Decks 
and Stringers,” _— Barnaby, concluded the morning meeting. 
Mr. Reed stated that there was a great saving of material by Mr. 
Barnaby’s principle. 


At the evening meeting Sir John Hay presided, when the follow- 
ing papers were read :—‘‘On the Rob Roy Canoe,” by Mr. J. 
—~ ee ** Some Particulars of the Iron Screw Yacht Vesta,” 
by Mr. J. Grantham; ‘‘ Steel Ship Plates, les, and Beams,” 
Mr. Rochussen; and “‘ On a Balanced Rudder for Screw Steamers, 
rd Professor Rankine. Of these Mr. Rochussen’s peper was of 
the most general interest. He advocated the use of steel on the 
ground that elasticity of hull, in all cases of violence of strain, 
was an important requisite, and asserted that much judgment had 
to be exercised in selecting the steel for shipbuilding. Mr. Reed 
spoke of the numerous experiments made under direction as 
necessitating great caution at present in proposing the adoption \of 
steel. Mr. Scott Russell, Mr. Grantham, and Mr. Allen also spoke 
on this subject; in reply to which remarks Mr. Rochussen said 
that the best quality of steel for et ought, with a tensile 
strength of thirty-two tons, to be susceptible of an elongation of 
20 per cent. and a contraction of 15 per cent. 








At the Friday morning meeting, the Rev. J. Woolley, LL.D., 
vice-president, in the chair, the reading of papers was continued. 

‘On the Present and Future of the Twin-screw System; its 
Application to Ships with Broadside Batteries, and their Con- 
struction,” by Captain T. E. Symonds, R.N. After enumerating 
the various advantages of the twin-screw principle — to ships, 
and especially to war vessels, by the rapid means of pivotting on 
the centre, the author stated that the Admiralty had ‘at length 
recognised the system, and two gun boats were nearly ready and 
a frigate was to follow. He incidentally pointed out a fi 
tion of the position of the rudder between the two screws and 
kept below the water-line, as having advantages for its a 
The twin screw, in his opinion, could be made to subserve the 
same ends as the turret system; and he explained the plan of a 
large broadside ship of the dimensions of the Bellerophon, in 
which a central iron-clad battery should be able to ar four 
more guns; and by a special ment four guns on each side, 
two fore and two aft, were enabled to be fired in the direction of 
the ship. Moreover, 200 additional tons of coal could be stowed, 
which were equivalent to forty-eight hours’ longer steaming. The 
future of ordinary twin-screw steamers he regarded as 
endangered by the importation into the present system of some 
the worst features of the single screw. 

Mr. Du said that he had built thirty twin-screw vessels, 
and he could speak confidently to their good qualities. At the 
meeting of this Institute he had stated that there was a saving of 
15 per cent. by the twin screws over comparable paddle-wheels and 
colliders screws; this statement he was now prepared with proofs 
to substantiate. “He differed from Captain Symonds as to ,the 
position of the rudder. He considered that the best place ‘for it 
was at the confluence of the two columns of water thrown off from 
the two screws.- They had heard a deal ' about competitive 
trials; he wished the Admiralty would give twin screws a fair one. 
He had no doubt about the result. : 

Admiral Sir Edward Belcher and Mr. Bowman spoke in favour 
of the system, the latter quo the case of a ‘twin-screw 
vessel which, after a break-down of machinery halfway on her 
homeward voyage from the West Indies, completed her passage to 
~<a ate with one engine working at a speed of 74 knots per 

our. 

In replying to speakers Captain Symonds said that his plan of 
rudder aay bed practically tried he the Caroline, built by Mr. 
Scott Russell. : 

Commander Scott next read his paper on ‘Mounting Heavy 
Ordnance,” which we have much pleasure in giving, with full illus- 
trations, at page 238. It was unquestionably one of the most 
interesting and valuable papers — bearing, as it does, directly 
on the great naval question of the day. 

Two other papers on allied subjects were read in penienetien 
with the above : ‘‘ On Mechanical Methods of Training Work- 
ing Heavy Naval Gay by Mr. pam seep R.N.; and “On a 
New and Easy Mode of Working Large Naval Guns,” by Mr. J. C. 
Wilson. The plan of the last was the mounting of four 12-ton 

by means of horizontal axles, to a vertical revolving disc, 





one being thus—say in the act of firing, the te one simul- 
taneously cooling after while another ited footed to 
the! upper deck above the battery deck for that 


which ted downwards being spon, out from a lower deck 
Two men, Oy mechamall means, were 


ba: ; 
presumed to be able to turn the disc. 
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Admiral Halsted drew a comparisonfbetween the cost of furnish- 
ing guns to broadside vessels and turret 

Captain Stuart, R.N., said that at Fort Fisher the attack by 
monitors was, from the slowness and isolated nature of the firing, 
ineffective, and it was only when broadside ships were brought in 
that the result was so remarkable.- The Americans had gone on 
correct principles. When the war first broke out they constructed 
the monitors to defend their harbours, as it was deemed foreign 
interference would arise; afterwards, when forts had to be 
attacked, they constructed broadside ships. It would not be wise 
for England to trust either to broadside or turret system solely, 

Captain Heath thought people were too much inclined to expect 
one machine to do too many different kinds of work. Great 
speed was one valuable quality, armour was another; but it was 
impossible to bine all el ts inone ship, What was wanted 
was line-of-battle ships with heavy guns and hea’ 





armour, cruis- 
ing frigates with diminished armour but tw « armament, and 
swift commerce-attacking vessels, in which everything should be 
subservient to speed. ‘ 

Mr. Andrew Murray said that if the rollers of the carriages were 
made not cylindrical, as commonly the case, but as sections 
of cones, so as to allow of their free circular traversing, a t 
many of the contrivances of tackle for working the guns would be 
rendered unnecessary, A good gun-carriage was equally well 
adapted for turret and broadside system, and for one sort of ship 
as another, 

Commander Scott said that, as in any war England would be an 
attacking power, naval officers would want to find out the enemy, 
and ships and ordnance adapted to these ends would, therefore, be 


uired., 
a. On some Recent Cases of Apparent Negative Slip with Screw 
Propellers,” by Mr. E. J. Reed, V.P. Mr. Reed’s paper entered 
into a variety of details of cases recorded of various of her Ma- 
jesty’s ships, and attempted to account for the phenomenon as 
ae due to the elasticity of the water combined with the fol- 
lowing stream or water running on behind the ship from the wake. 

Mr. Bourne said that in proportion to the fineness of the pitch 
of the screw, or as the pitch was less than the diameter of the 
screw, the negative slip increased. The subject had been noticed 
in France twenty years ago, and certain tables of results from 

articular proportions of pitch of screw to rate of revolution had 

n published. As about nine-tenths of the steam power was 
used up in the propulsion, the rest must go somewhere, and 
necessarily into the water. That portion of this force yielded 
to the friction of the vessel in ing through the water would 
be converted into heat; but the rest must go in some way to 
increase the momentum of the back water. 

The secretary (Mr. Merrifield) spoke to this effect: that the 
following current was considerable—in a fine vessel probably at 
the rate of six or seven knots; that elasticity of the water was 
very doubtful, and in the case of negative slip the phenomenon 
viewed as elasticity was more properly a heaving up of the particles 
of water, and their tendency through gravitation to fall again to a 
state of equilibrium. 

Captain Symonds, R.N., considered that the form of the after 
body of the ship had great influence. He had observed that bluff 
sterns produced the phenomenon in much greater degree than 
sterns with fine runs. 

Captain Heath made a suggestion whether negative slip should 
not be regarded really as the minimum quantities of positive 


slip. 

Mr. Cowper did not concur in the view of the elasticity of the 
water. Something should be due to the coming in of water behind 
the ship as she moved. 

Mr. Andrew Murray stated that in a trial trip of the Plumper a 
piece of rope yarn caught against a fixed part of the ship in front 
of the screw, and to his surprise was carried straight out in the 
water, thus showing a considerable following current. 

Mr. Reed replied that the following current was not sufficient 
in itself to account for the full amount of the phenomenon, Nor 
could he say much for the form of the ship. The Bellerophon, for 
example, had a full counter, the Achilles and Agincourt fine runs, 
-_ yet all three had exhibited a considerable amount of negative 
slip. 

f On the American System of Turret Ships,” by Mr. John 
Bourne, C.E.—The author gave details of construction, and com- 
pared the advantages and disadvantages of the monitor, turret, 
and broadside systems. To get speed required weight of engine; 
and then the greater the weight of engine the less must be the 
armour. Our broadside ships must have speed enough to keep the 
enemy’s fire oblique, or he must use such guns as will not pene- 
trate 7in. iron, if such vessels are to be really deemed safe. But 
an enemy is most likely to do exactly that which is most objection- 
able. So far, in his opinion, the American turret ships had the 
advantage; and the armour of our own ironclads was too thin. It 
had been proved that whether slow or high velocities were given 
to the missiles the penetration would be the same, provided the 
vis viva in the missile itself was the same at the time of striking. 
Now, some of the American turret vessels carried 20in. guns, 
using from 1201b. to 1401b. of powder in their charges.* If one 
of our broadside ships encountered such a vessel it would be 
destroyed, for there was no doubt that these were guns which 
could penetrate its plating; and if, therefore, we did not have 
monitors to meet monitors our navy would be vanquished in the 
first outbreak of a war; if these views were sound it was the worst 
fatuity to shut our eyes against them. The principle of the 
American turret ships was the principle of concentration; the prin- 
ciple of our English broadside ships was one of diffusion. In turret 
ships the area of resistance was concentrated into a mass which 
could not be penetrated, while in broadsides the mass of defending 
iron had to spread over a large area of surface, and became 
necessarily too thin for effective resistance against the few power- 
ful guns that would be brought by the turret ships to bear upon it. 
Still further the broadside ship must be armed with many guns of 
smaller calibre, and these would be only as so many pop-guns 
against "the concentrated mass of impenetrable thickness in the 
monitor's turret. He would not deny the value of broadsides for 
attacking forts, and for services where projectiles were required to 
be fired with rapidity and in profusion ; but he did assert that in 
a fight with monitors the broadsides would fail. It was not a 
question of vessels, but of guns againstarmour. In broadside ships 
it would be easy to condense the fort into a square tower, but the 
square tower still necessitated greater diffusion of material than a 
round, and had the further disadvantage that it could not be turned. 
Moreover, it would be, supposing even a present impenetrable 
armour was provided for our broadside ship, a great fallacy to 
rely on the existing power of guns as being the maximum attain- 
ment of ordnance. Our broadside armour was not even equal to 
the present penetrating capacity ; and there was no doubt what- 
ever that the Bellerophon could be pierced by the guns of the 
Puritan and the Dictator, while all the guns of the Bellerophon, 
— concentrated, would not pierce the turrets of those 
vessels, 
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At the evening meeting Sir John Pakington presided, and the 
reading of papers was resumed by one by Professor Rankine, ‘‘ On 
the Finding the Most Economical Rates of Expansion of Steam 
Engines,” followed by one ‘‘On Mr. Baker’s System of Ventilation 
for py of War.” Mr. Baker’s system is the jacketting 
over of the boiler compartments with sheet iron, allowing the 
waste heat from the furnaces and boilers to produce an upeast 
draught all round, tending thus not only to promote the ventila- 
tion of the ship, but also to keep the stokeholes, and other hot 





* (Mr. Bourne is not quite correct here. The largest charge which the 20in. 
gun can withstand with tolerable safety is but 801b. of weak cake powder, 
forced behind a hollow cast-iron spherical shot ; and it is very doubtful whether 
this charge could be withstood for more than half-a-dozen rounds. Only a 
very few 20in. guns have been produced, and one round in eight minutes may 
be regarded as the maximum velocity of their fire.—ED. E.] 





parts connected with the engines, sufficiently cool for men to work 
in them without such inconvenience as under ordi circum- 
stances is experienced. Mr. Baker’s system has been adopted to a 
large extent in the British navy. 

Mr. Reed, in reference to remarks made by speakers as to the 
respective values of natural and artificial ventilation on shipboard, 
was dis to advocate a mechanical addition to the natural 
ventilation, and considered Mr. Baker’s natural system might be 
advantageously supplemented in many cases by an artificial blast, 
to be used, if not constantly, at any rate upon occasions. 

Captain Coles contributed a paper ‘‘ On the Preservation of Iron 
Ships’ Bottoms and the Means of Keeping them Clean.” The pro- 
cess was to coat the hulls with hydraulic cement, attached by a 
webbing of iron wire and screws, or by roughing mechanica!?y the 
surface of the hull plates; but the idea did not meet with approval 
by the speakers in the discussion which followed. 

Mr. Leech advocated a covering of glass 8 attached by a 
— of gutta-percha, which he stated had been tried on H.M.S. 

uffalo. 

Sir John Hay spoke to the desirability of some external protec- 
tion for iron hulls, but submitted that no material was equally 
well adapted for such purposes, and at the same time for that of 
the clean keeping of the ship’s bottom, as copper, but which hitherto 
on account of no plan being provided against the galvani¢ action 
produced between the two metals (the iron of the hull and the 
copper sheathing) by immersion in salt water, had not been used. 
The Admiralty, he thought, however, had resigned themselves to 
the belief that copper was only applicable to wooden ships a little 
too soon. 

Mr. Grantham said he had been during twenty years pressing the 
Admiralty on the subject. He described his method, which, as is 
well known, consists in the fixing of a wooden sheathing between 
ribs, and securing by metal straps the close fitting of the same to the 
skin of the ship, and then attaching the copper sheathing to this 
wooden surface in the ordinary manner. He referred to a class of 
ships which had been constructed during the past twelve years for 
traffic with the Mauritius, as proving the practicability of his plan, 
for so far as he had had no opportunity on his own part nor per- 
mission from theAdmiralty to put it to the test. The ships he 
alluded to were iron-ribbed, plated with wood and coated with 
copper sheathing. Some of the8e vessels had been afloat ten years 
and were in good condition. 

Mr. Scott Russell said iron shipbuilders cared very little about 
the corrosion of the outside of hulls, for the reason that, roundly 
speaking, the outside did not corrode at all; the great corrosion 
was inside the skin, by the bilge water, which, becoming the 
vehicl€ of dust, coal ashes, and dirt, did give rise, by mechanical 
attrition, to a considerable amount of decay. Captain Coles’ 
cement would therefore be much better applied to the inside than 
to the outside, and might there provide a good protection. 

Mr. Reed said the coppering of iron ships had been under con- 
sideration, but reliable means had not as yet been secured; so 
far, however, suitable opportunities for trials had not been so 
numerous as some gentlemen seemed to imagine. It might be a 
wise thing to build a vessel on purpose, but hitherto the demands 
upon the ——— for other works deemed of more immediate 
importance fully occupied their resources. 

Two other papers were read and discussed : ‘‘ On a Small Float 
Anchor,” by Captain John Harvey, R.N., and “‘ On the Compass 
Equipment of Iron Ships and Government Supervision.” In the 
discussion upon the last it was stated that Mr. Evan Hopkins had 
received permission to try his demagnetising process on the 
Northumberland. 





On Saturday morning the concluding meeting was held, Sir John 
Pakington again presiding. The papers began with one ‘‘ On 
Shipbuilding in Norway,” by Mr. A. Dekke, of Bergen. 

A very ingenious ‘‘clinometer for meastiring the oscillations of 
a ship” in every direction was next described by M. Normand, 
of Havre. The third paper was one of a technical nature, ‘“‘On 
Anchors and Chains of Sailing and Steam Vessels, their Weight, 
Dimensions, and Length,” by Mr. C. H. Haswell, of New York. 
This was followed by one ‘*On the Jointing of Plates in Iron 
Shipbuilding,” by Mr. T. B. Daft, C#2 The author advocated 
lap-joints, and dis: ed the ordinary butt joints as liable to open 
under strains and let in water. To this cause he attributed 
the loss of many vessels-—the President certainly ; the London 
possibly. It was not possible to make a perfect butt joint, 
and if this were done it would not remain so. What he 

roposed were flush lap-joints, with a caulking of compressed teak. 

eak did not corrode iron as oak (from the presence in it of more 
gallic acid) did. He only advocated it because he was not 
aware of any preferable material. Such joints would be perfectly 
water-tight under all conditions, and conl not be affected by the 
working of the ship. If copper sheathing was required there 
could be sufficient wood surface in the’ teak caulking to nail it to 
without weakening the joint. No reliance was placed on the wood 
for the strength of the joint; it was merely a water-tight caulking. 
Mr. Scott Russell, Mr. Grantham, Mr. Allen, and others discussed 
the principle of the proposed joints. In replying to their remarks 
Mr. Daft characterised the present butt-joints, so commonly 
adopted for giving smoothness of surface to the skin of the hull, 
as ‘‘a snare and a delusion,” and as dangerous in the last degree 
by giving a seeming security which did not exist. The last paper 
before the meeting was ‘*‘ On the Positions of the Centres of 
Gravity of Three of the Iron-clad Iron Ships in her Majesty’s 
Navy,” by Mr. Barnes, member of council. These ships were the 
Valiant, the Minotaur, and the Warrior—the relative amounts of 
their stability, as tabulated in a diagram, being 29°905, 30°996, 

2°265, respectively. 

Before the proceedings terminated Mr. Reed rose to propose a 
resolution:— *‘ That in the opinion of the members and associates 
of this institution it is desirable that an early meeting of the 
council take place for the purpose of considering, with reference 
to the president’s opening speech, and to the papers read on the 
security of iron ships, what recommendations could best be offered 
to the public, in order to prevent as far as possible the loss of 
passenger and other vessels.” In avery lucid and clear speech Mr. 

eed — out many of the particular points which required 
special attention in such an investigation. Many ships perfectly 
watertight had their compartments so placed that in the case of 
damage to any one the stability of the vessel would be endangered; 
a fact which has already been pointed out in our columns; 
the height of the combings above deck was another essential con- 
sideration. While the combings now were often kept low the 
bulwarks were made high and tight, as if to hold the water on 
deck, and it therefore appeared desirable that opénings to a larger 
extent should be made to allow the seas ates to flow off. 
Pumps, too, were a source of danger, and he had a suspicion that 
many times in difficulties and dangers ships were lost by water 
being pumped into, instead of out of the vessel. The number of 
passengers, and the extent and quality of boats, and their amount 
of buoyancy, also merited consideration. 

Mr. Scott Russell seconded the motion. It was of the greatest 
advantage that such an opinion should be expressed by the 
council of this Institution, who were gentlemen most competent 
to judge and perfectly independent, having nothing whatever to 
promote but the interest of the a and of passengers. 

After remarks by Admiral Halsted, Mr. Rice, Mr. Allen, and 
others (amongst which the important suggestion was made by Mr. 
Cowper that ships should be divided by marks into ten-feet lengths, 
and have painted on their internal sides the absolute weights 
permissible in each division, commencing with zero at the bows 
and sterns, which in fine vessels ought not to be loaded at all), the 
resolution was passed amidst universal applause. 

The chairman expressed his great gratification at the proposition. 
which could not have emanated with greater propriety from any 
other source. 

Votes of thanks were then to Sir John Pakington for 
presiding, and to the Society of Arts for the use of their hall. 





CopPpER MINING aT THE Sosn-Geage mining is as 
great attention at the Cape. Very valuable deposits of that me’ 
and also of lead, citieainalyt viek: To: albver cco, have been disco- 
vered, particularly in Namaqualand. 

WoobEeN SuHips ARMOUR-PLATED IN THE BriTIsH Navy.—A 
statistical return recently made to Parliament, on the requisition 
of Admiral Walcott, presents the subjoined particulars concerning 
that class of ships in the royal navy which are most properly 
called iron-clads, that is, wooden vessels armour-plated. There 
are thirteen such, which have been launched, all but one have 
been tried as to speed, and eight of them are now in commission. 
Six of them were designed originally by the late Controller, Sir 
Baldwin Walker, and the late Chief Constructor, Mr. Watts, for 
wooden line-of-battle ships, but were converted to iron-clads by 
the present Controller Admiral Robinson, and Mr. Watts. These 
ships are: The Caledonia, cost building and fitting hull, £232,677 ; 
subsequent alterations and repairs, £16,199; speed at deep 
draught, 12°86 knots; now in commission. The Ocean, hull and 
fitting, £229,412; , 129 knots. The Prince Consort, hull 
and fitting, £196,423; alterations and repairs, £9,450; speed, 13°12 
knots; in commission. The Royal Oak, hull and fitting, £214,080; 
alterations and repairs, £11,534; speed, 12°53 knots; in com- 
mission. The Royal Alfred, hull and fitting, £253,244; speed when 
quite light, 13°04 knots; and the Royal Sovereign, the conversion 
of whose hull and fitting cost £148,060, exclusive of £228,000, 
original value of the hull; alterations and repairs, £9,134; her 
speed at deep draught was only 11° knots, but the trial was not a 

one; she is in commission. These six, then, are the wooden 
ine-of-battle ships converted by Admiral Robinson and Mr. Watts. 
There are four more which have been converted in like manner by 
Mr. E. J. Reed, before he filled his present office of Chief Con- 
structor. These are—the Favourite, hull and fitting, £152,797; 
speed, under unfavourable circumstances, not at load line, 11°82 
knots; in commission. The Zealous, hull and fitting, £189,333; 
speed not at load line, 12°5 knots. The Enterprise, hull and fitting, 
£59,666; alterations and repairs, £1,904;. speed, 9°94; in com- 
mission. And the Research, hull and fitting, £65,050; alterations 
and repairs, £4,307. The remaining three of the wooden armour- 
plated ships were designed as such by Admiral Robinson and Mr, 
Reed, they are—the Lord Clyde, hull and fittings, £267,055; speed, 
not at load line, 13°31; only launched and tried. The Lord 
Warden, hull and fitting not yet completed, £242,130, launched, 
but not yet tried; and the Pallas, upon whose hull and fittings 
£184,434 have been expended; at an imperfect trial, not to the 
load line, a speed of 12°82 knots was got out of her; she is in 
commission. It should be mentioned that the sums stated above 
include all “ incidental expenses,” such as salaries for supervision, 
repairs of buildings, and machinery, interest charged for plant, 
loss on condemned timber and stores, &c. 

CONVERSION OF Cast IRON INTO Cast STEEL.—<A new process, 
for the rapid conversion of every mass of cast iron into cast steel, 
homogencous and of great purity, has been thus described by M. 
Galy-Cazalat, in a memoir addressed to the Academy of Sciences: 
—‘** Cast steel is a combination of iron with some thousands parts 
of carbon, and cast iron consists of iron and about five per cent. of 
carbon, alloyed with silicium, sulphur, and other metalloids. 
Hence, it results that steel is obtained by causing currents of gas 
containing oxygen, and particularly superheated steam, to pass 
through a bath of cast iron in fusion. In traversing the mass of 
molten metal the steam is decomposed; its oxygen burns the 
carbon and oxidises the iron, while its hydrogen takes up from 
the metal its sulphur, phosphorus and other metalloids, ‘which 
would render the steel brittle. In proportion as the cast iron 
loses its carbon its temperature rises 7 beyond the melting 
point of the steel. When the colour of the flames, which rise from 
all parts of the bath, indicates a suitable degree of decarburation, 
the steel is then run into the mould. This system, the most 
simple and less costly, of fabricating steel in large masses, was 
imagined by M. Galy-Cazalat, and experimented upon at the 
Palais de l’Indrie, during the Universal Exhibition of 1855. 
Since that period he has operated on a large scale, either 
in a crucible containing five tons of cast iron, or in a 
reverberatory furnace, of improved construction, the flame of 
which produces the steam necessary for the decarburation. 
Unfortunately, the characters indicative of the precise transforma- 
tion of the cast iron into steel being uncertain, we obtained some- 
times pure iron without carbon, and at other times an alloy of 
oxide of iron and too much carburetted steel, according as we 
allowed too much or too little steam to pass through. This incon- 
venience was common to my process ond that of Bessemer, who, in 
1856, took out a patent for making steel by causing to pass through 
the cast-iron, in fusion, currents of air ay og at heavy 
expense by machines thirty times more costly than the reverbera- 
tory furnace, which produces the steam. Lastly, for the last 
three years the inconvenience arising from the incertitude as to 
the number of minutes after which the decarburating currents of 
air, steam, or rather oxygen, must be stopped has no longer 
existed ; the manufacture is regular, and we obtain always common 
steel by decarburating completely the mass of melted cast iron, 
either by air or by steam, and then adding 10 per cent. of spathic 
cast iron, to restore to the iron the carbon that it requires to form 
steel. This steel, actually used for railway bars, requires, how- 
ever, to be recast so as to b I ig ahd of superior 
quality, and this second operation, which is carried on in 
crucibles containing 44 1b., doubles at least the cost of homoge- 
neous cast steel.” In reflecting upon the chemical reactions which 
operate the crucibles, the author of the memoir perceived that for 
these reactions to be brought into play it is requisite and suffi- 
cient that or heterog steel be maintained, during at 
least fifteen minutes, in quiet fusion, and at a temperature of 
about 2,700 deg.; the metallic bath then b homog ‘ 
and its particles acquire a regular aggregation. Under these two 
conditions the oxygen abandons the oxide of iron to combine with 
the free carbon in the steel, whence it is disengaged either in the 
state of carbonic oxide or carbonic acid gas. The reverberatory 
furnace has been perfected, so as to be able to arrest the currents 
of decarburating gas, without their discharging orifices being 
obstructed by the liquid metal getting into them. It suffices, 
then, to shut the cock which lets the superheated steam into the 
bath, the mass of which is no longer agitated, and to open another 
cock, which sends a jet of steam into the chimney, so as to 
quicken the combustion on the grate of the furnace, which speedily 
reaches a very high temperature. We are aware that pieces 
of steel cast in moulds are full of cavities, which consi- 
derably weaken their tenacity. In order to give to the metal 
all its resistance it is generally, after having been suitably 
heated, submitted to the pressure of a roller, or to blows of a 
steam hammer, which cause the particles of the metal to adhere 
closely, and the bubbles to disappear. The roiling and hammering 
being very costly, and often impracticable—as, for instance, in the 
case of steel cannon with trunnions and handles — M. bern 
Cazalat has imagined to cause these cavities to disappear by sub- 
mitting heavy guns to great pressures produced by gases, while 
the metal is still in a fluid state, in the moulds of sand, firmly 
bound by strong frames of iron of suitable resistance. For this 
purpose, immediately after the casting of the complete cannon, 
the whole is covered hermetically by a metallic cap, screwed firmly 
to the framework of the mould. This cap carries a vertical tube, 
furnished with a cock at the lower extremity, and closed at top by 
a less resisting membrane, or safety diaphragm. It contains six 
to ten grammes of powder, without —, composed of eight; 
parts of saltpetre and twenty parts of charcoal. When the coc 
is opened the powder falls upon the metal, is ignited, and the 
combustion produces rapidly ten litres of gas for each gramme of 
the mixture of saltpetre and charcoal. The imprisoned gases 
under the cap exert on the surface of the liquid steel a pressure, 
which is transmitted simultaneously and regularly through the 
entire mass of the cannon, effectually effacing the bubbles, and 
— tame the tenacity of the metal, which is the same through- 
out. 
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RAILWAY MATTERS. 
Ir is found very ‘difficult to tunnel under the river Dee on 
t of the 1 of the soil. 

THE average amount paid by the Caledonian Company for per- 
sonal injuries during the last ten years was about £1,500 per half- 
year. 

WHEN certain additions now in progress are complete, the Great 
Luxembourg Company will possess in all 90 engines, 153 carriages, 
and 3,440 wagons. 

A STRIKE of masons has taken place on the Cefn Viaduct, which, 
it is feared, will delay the completion of the Merthyr section of the 
Brecon and Merthyr Railway. 

Two lads were charged on Saturday at Romford with an attempt 
to throw the trains off the line of the Great Western by placing a 
fish-joint bracket plate on the rails. 

WE understand Mr. Barclay’s concession for laying down a rail- 
way between Bucharest and Giurgevo has been declared illegal, 
and cancelled by the Moldo-Wallachian Chamber. 

THE Bedford and Northampton line has been set out from 
Bedford to the Midland station, Northampton. The drawings 
will shortly be placed in the hands of the contractors. 

ArT a recent meeting of the Dundee Harbour trustees it was 





agreed not to grant a request from the Scottish North-Eastern for 
leave to make borings in the bed of the river in the line of the pro- 
posed Tay bridge. 


IN a compensation case against the Metropolitan Railway, tried 
in the Lord Mayor’s Court on Monday, it was alleged that pro- 
perty in the City had been doubled in value within a very short 
time by railways and other alterations. 

THE opening of a new station or depdt at Toronto, by the 
Great Western Railway Company, was the occasion of a celebra- 
tion a short time since, at which the dignities of the cities of 
Hamilton and Toronto, with many other distinguished Canadians, 
were present. 

A Goops TRAIN from Scotland, exclusively confined to meat and 
fish, arrives at Camden at 12.15 in the morning, and another at 
12.40, each consisting of from between forty and sixty covered 
vans. About thirty-eight hours is occupied by the journey from 
Inverness, which is the farthest point. 

TuE Irish lines have not been extravagantly made—far from it ; 
but so poor is the country that, out of twenty-five millions, the 
capital of all the Irish lines, it is estimated that only about five 
millions yield a return of 44 per cent., ten millions 3 per cent., five 
millions 1} per cent., and five millions ni/. 

On Saturday, at Norwich Castle, a number of persons who are 
in the custody of the local police on charges of being concerned in 
some very extensive robberies on the Great Eastern Railway, were 
brought up for examination. On the application of the railway 
company the prisoners were remanded for a week. 

THE board of the Great Western of Canada has decided on 
recommending a dividend at the rate of 5 per cent. per annum, 
free of income-tax, for the half-year ending the 3lst of January 
last, leaving a balance of £11,000 to be carried over, which, how- 
ever, includes the surplus of the preceding half-year. 

THE railway department of the Russian Ministry of Public 
Ways require tenders for 13,362 tons of rails and fastenings for 
the Ourel-Koursk Railway. The contract is of especial interest to 
the English ironmasters, as giving evidence of the increasing 
business springing up between this country and Russia. 

Tue Irish railway reformers are hard at work to strengthen 
their position, so as to influence the Chancellor of the Exchequer 
to look favourably upon their eg which, it now appears, 
embrace the purchase of the Irish lines by the Government, under 
the exercise of the powers contained in the Act of 1844. 

THE arrangements with the London and North-Western Com- 
pany with reference to the junction at Wolverton, of the Newport 
Pagnell line, are now nearly completed, and the opening for public 
traffic will take place very shortly. The works of the extension 
to Olney are to be opened in the course of the present year. 

TuHE chairman of the Caledonian states that if anything were 
wanting to prove the value of a well-considered amalgamation, it 
may be found in the fact that £45,000 have been earned on the 
united lines of this company more than was realised at this 
time last year, when these lines were worked independently. 

Ir is reported in Paris that a company is about to be formed for 
establishing a direct line of communication between India and 
France and England, vid the Isthmus of Suez and Marseilles. 
A new railway is to be constructed for this purpose in a direct line 
from Marseilles to Calais, by which nearly two hundred miles will 
be saved. 

THE success which has attended the building of hotels in con- 
nection with railway stations has been universal. That at the 
Paddington station of the Great Western, the Euston Hotel, and 
the hotel at King’s Cross have all been a complete success. 
The Carlisle station hotel is said to be paying a dividend of about 
12 per cent. 

On Wednesday evening last a deputation waited upon Mr. 8. 
Rideal, at his residence, Newton Heath, and presented him with a 
valuable gold chronometer watch and appendages, subscribed for 
by the workpeople and friends in connection with the Railway 
Steel and Plant Company, Manchester, on his resigning the 
management of the works. 

THE Rev. David Dunlop, described as editor and part proprietor 
of the Banner of Ulster, has obtained a verdict in the Jury Court 
at Edinburgh, with £1,500 damages, against the Scottish North- 
Eastern Railway Company, for damages incurred in a collision 
which took place at Perth on the Ist September, 1864. The 
damages claimed amounted to £6,500. 

THE report of the Buenos Ayres Great Southern Railway Com- 

any states that the line was opened on the 14th of December 
ast, from Buenos Ayres to Chascomus, and inspected and approved 
by the Government engineer for the purposes of the guarantee. 
The works have been executed within the contract sum, and nearly 
twelve months within the stipulated time. 

Tue North British has the following extensions in progress or 
completed:—The Galashiels and Peebles, and the Dunfermline and 
Charleston branch, nearly completed ; the Queensferry branch, 
opened to Delmeny from Ratho on March Ist, the line from Abbey- 
hill to Leith, &c., the Monktonhall and Ormiston branches, and 
the Camps branch, in course of construction. All these should 
be completed during the present year, except the Abbeyhill 
branch, the contract for which expires on the 22nd of January, 
1867. 

Tue following is a statement of the traffic returns of the 
Victorian Government line of railways, and of the Hobson’s Bay 
and Melbourne United Railway Company’s line, for the month of 
December, 1865:—Government lines—Passengers, £23,685 11s. 2d. ; 
goods, £27,521 17s. 8d.; total, £51,207 8s. 10d. Melbourne and 
Hobson’s Bay United Company—P gers, £8,346 16s. 4d.; 
goods, £2,441 5s. 6d.; total, £10,788 1s. 10d. The total number 
of persons conveyed on the former was 113,100, and on the latter, 
206,879, 

THe Government inspector has officially examined and passed 
the new connecting line of railway between Clapham Junction 
and the Metropolitan Extension of the London, Chatham, and 
Dover Railway. By this new line a useful route between the 
Ludgate-hill station and the western and southern suburbs of the 
metropolis has been effected. The new line will be opened to the 
= on Tuesday next, the 3rd of April, when the train service 

tween Kingston, Richmond, and Ludgate-hill, and vice versd, 
will be commenced. All the trains are to have first, second, and 
third-class carriages on week days, but during April there will be 








no Sunday service. 





NOTES AND MEMORANDA, 


Ir is known that the Romans were in the habit of attaching 
keys of value to their finger rings. 

TuE heat given out by the sun every minute is calculated to be 
sufficient to boil 12,000,000 cubic miles of ice-cold water. 

GuN-coTTon burns slowly in vacuo, the layer nearest the source 
of heat going first, but without the production of any light. 

Duriné the last eruption of Mount Vesuvius tremblings of the 
ground occurred at Nice, varying suddenly in force and direction. 

In 1783, a Roman pig of lead was found in Hampshire, bearing 
an inscription showing that it must have been cast in the year 
before Boadicea’s revolt, 

ALCOHOL may be obtained from the smoke of burning organic 
matter by dissolving it in sulphuric acid, which is afterwards mixed 
with water and distilled. 

Ir is calculated that a body falling into the sun at a velocity of 
390 miles a second would attain a temperature 9,000 times that 
produced by the combustion of coal. 

M. Brancut found that gunpowder, and also the fulminates, 
burn quickly if loose in an exhausted vessel, and suddenly brought 
to a temperature exceeding 2,000 deg. 

Tue English Bible contains 3,566,480 letters, yet the whole of it 
can be written 66,000 times in the twenty-second part of a square 
inch by means of Mr. Peters’ machine. 

By means of the dyalser we may obtain pure in solution many 
substances hitherto regarded as insoluble. For instance, silica, 
alumina, Prussian blue, peroxide of iron, and stannic acid. 

Acari have been known to be developed in solutions of nitrate 
and sulphate of copper, a of iron, and sulphate of zinc, 
also in solutions of silicate of potash and fluosilicic acid. 

PISTOLS were first used by the Germans; Bellay mentions them 
in the year 1544. In the time of Francis I. and under Henry II. 
the German horsemen, des reiters, were called pis toilers. 

THERE was exhibited in 1862 a bar of wood of a sectional area 
of one square inch; when sawn across and united by glue the 
joint resisted a tensile strength of 504 1b. before breaking. 

THE coal raised every year in England amounts to about 
84,000,000 tons, which, were they all applied to the production of 
force, would be equal to 108,000,000 horses working constantly. 

A very powerful fulminant may be made by mixing three parts 
of ferricyanide of potash and four of chlorate. Great care should 
be taken in manufacture, but very small quantities should be used. 

THE cannon recently cast for the Austrian navy are composed 
of—copper, 600 parts; zinc, 382 parts; iron, 18 parts. This 
alloy is reported to be excessively tenacious and easy to forge and 
drill, 

Dr. Esrarp observes that an adult leech gorged with blood 
requires nearly eighteen months in a state of captivity for the pro- 
cess of digestion. Young and free specimens require six weeks or 
two months. 

Dr. GALLARD stated, in a paper to the French Academy, that 
in many districts where intermittent fevers had prevailed from 
time immemorial, the drainage effected by railway works removed 
these disorders. 

SMALL quantities of perfume, when diffused through common 
air, increase its power of arresting heat, thus the absorptive power 
of air charged with the perfume of patchouli is thirty times greater 
than that of pure air. 

One of the strange properties of aluminium bronze is that after 
being forged it is annealed by precisely the reverse treatment to 
which iron is subjected, as it is heated to dull redness and then 
plunged into cold water. 

A BAR of iron having a sectional area of one square inch was 
made at the Round Oak Ironworks which supported a strain of 
upwards of fifty tons before breaking. This bar would have sup- 
ported more than 700 persons. 

TuE solution of pure silica obtained by the dyaliser is found to 
have a feebly acid reaction on test paper, but not to the taste, as 
being a colloid it cannot pass through the membrane of the tongue 
so as to affect the nerves of tast. 

THE presence of the perfume of lavender in the air increases the 
»ower of absorption of heat sixty times, and aniseed 372 times, 
Sones the perfume arising from a of flowers increases the tem- 
perature of the air around them. 

In 1830 only 900 tons of nitrate of soda were exported from the 
Andes, but-i#r 1859 there were nearly 79,000 tons. In 1860 it was 
calculated 63,000,000 tons were on the ground, so that the supply 
would probably last 1,400 years. 

In the districts of South America subject to earthquakes, those 
disturbances almost invariably occur during the rainy season, and 
up to the period of drought. The supposed cause is the contact of 
large quantities of water with incandescent matter. 

Mr. WEEKES, of Sandwich, found acari, after a lapse of more than 
a year, in a solution of silicate of potash inverted over mercury, 
the greatest care having been taken to shut out extraneous matter, 
and in some cases the receivers were filled with oxygen gas. 

M. TARpDIREL states, that if a perfectly smooth and polished 
plate of glass, ivory, or metal is caused to rotate with great 
velocity in a horizontal plane, it does not communicate its own 
motion to a highly finished ball which may be placed upon it. 

Rvusrprum has been discovered in coffee, tea, tobacco, grapes, 
and crude tartar. Coffee is richer in this metal than tobacco, but, 
as is the case with tea, yields no lithium. The spectrum analysis 
was the one used. No ribidium was found in cocoa or cane 
sugar. 

THE peculiar character of cometary matter has been ascribed to 
the extreme and violent changes which it undergoes in its rotation 
round the sun. Halley’s comet at one time approaches the sun to 
within 56 millions of miles, and then recedes to a distance of 3,370 
thillions of miles. 

Dr. OzANAM stated that a spectroscope by Steinbill enabled him 
to recognise lithium in the fifth dilution of its chloruret, a drop 
containing five billionths of a milligramme. He detected sodium 
in a drop of the sixth dilution of its chloruret, which contained 
300 billionths of a milligramme. 

In the reign of Darius gold was thirteen times more valuable, 
weight for weight, than silver. In the time of Plato it was twelve 
times as valuable. In that of Julius Cesar gold was only nine 
times more valuable, owing perhaps to the enormous quantity of 
gold seized by him in his wars. 

Mr. LAssELt stated that by means of his telescope at Malta he 
could distinguish whether a carpet the size of Lincoln’s-inn-fields 
were square or round if laid upon the moon. He further states 
that he does not perceive any difference in the moon’s structure 
from that observed by smaller instruments. 

TuE fusibility of iron augments with the proportion of oxygen 
which it contains: thus by submitting two adie to heat in the 
same furnace, one containing iron shavings of best quality, and the 
other the same with the addition of iron oxide, it will be found 
that the latter will be fused long before the former. 

Ir appears that the common salt occurring in nature in the 
Andes in process of time undergoes nitrification, being now in 
company with lime and the ni n of the air, by a process not 
or explained—the chlorine of the salt going to the lime, 
forming chloride of calcium, and nitrate of soda being produced. 

ProrrssoR WILLIAM THOMPSON shows that unless the earth 
were composed of very rigid materials, it would yield under the 
tide generating forces exerted by the sun and moon, and to such 
an extent as would sensibly diminish the phenomenon of tides. 
He considers that no thickness less than 2,000 or 2,500 miles 
would enable it to resist the forces in question. 











MISCELLANEA. 

In the estimates for 1866 is the sum of £10,000 for a Museuin of 
Patents and Mechanical Inventions. 

Durine the past week forty-one wrecks have been reportod, 
making for the present year a total of 568. 

Tue old College of Physicians, Watwick-lane, erected from 
Wren’s designs, is to be sold for building materials. 

THe Art Schools at South Kensington have increased their 
receipts from fees during the last year by nearly £200. 

Messrs. PRENTICE, of Stowmarket, have succeeded in effecting 
a reduction in the price of gun-cotton, partly in consequence of 
the in demand. 

Tue launch of the Duke of Wellington at Pembroke Dockyard, 
some fifteen years ago, failed in precisely the same way as did that 
of the Northumberland. ‘ . 

THE extensive engineering works at Bowershall, Leith, belonging 
to the late Mr. T. M. Tennant, have been disposed of to Mr. J. L- 
Boyd (for clients) for £18,250, 

Ir is understood that, at the of the Milwall Ironworks 
Company, the Admiralty have to complete the launch 
of the ironclad frigate Northumberland, 

Tue total value of our exportations for 1865 “was £165,862,402, 
against £160,449,053 in 1864, an increase of nearly 34 per cent. 
over the unprecedented total then attained. 

During the past few years the iron trade of the North Wales 
district has been’considerably extended, and steps are being now 
taken with a view to its further development. 

THE ship carpenters at Wallsend (Newcastle) have determined 
to stand out until the nine hours'a day be conceded to them. It 
appears that about 300 men have turned out upon the move- 
ment. 

Some enterprising American inventors are making mould boards 
for ploughs of glass. It is stated that they have been tested on 
the prairies with practical success. We have glass mangles in 
England. 

One of Sir Edwin Landseer’s bronze lions which is to adorn the 
base of Nelson’s column in Trafalgar-square is now completed, and 
was inspected by her Majesty on Saturday-morning, at Baron 
Marochetti’s studio. 

On the south-eastern shores of the Caspian sea some new 
i wells have been lately discovered. The oil is stated to 

much more plentiful and of better quality than in any of the 
other Caucasian wells. 

M. C. Rosin announces, in a paper to the French Academy of 
Sciences, that, after surmounting great and ge difficulties, he 
has discovered that the Ray is an electric fish, although less so 
than the several species of the torpedo, 

Captain Fowkes’s design for the new building at South Ken- 
sington has not been abandoned, as some have asserted ; Mr. 
Waterhouse has undertaken to superintend the execution of the 
work on behalf of the deceased officer. 

THE members of the Institute of British Architects have oe 
sented a petition to the House of Commons, by the hand of their 
president, Mr. Beresford Hope, urging that the area of competi- 
tion in designs for a new National Gallery be enlarged. 

Iv has been proposed to remove the brick screen which now cuts 
off the courtyard of Burlington-house from Piccadilly ; this would 
not affect the quietude of the place within in any appreciable 
degree, but would afford a pleasant view to passers by. 

Or the original six arch'tects to whom the competition for the 
new Law Courts was confined only two remain—Messrs. Street 
and Waterhouse. Messrs. R. Braddon, T. Dean, Garling, and G. 
Somers Clarke are understood to be the new appointments. 

On the Chemin du fer du Nord, tubular stays have been used 
for locomotive fire-boxes to some extent, the escape of water 
through the stay showing at once that it has suffered froi corro- 
sion. These stays are made by drilling through the solid bar. 

Tue telegraph has lately been extended far up Fraser River, en 
route for Russia, according to the Panama Star, and is now in 
working order from New York, vid San Francisco, to a point 400 
miles above New Westminster on Fraser River, making in round 
numbers about 6,000 miles. be 

A TELEGRAPHIC message was received on Monday at Portsmouth 
dockyard from the Admiralty, directing the new iron-clad frigate 
Bellerophon, Capt. E. Tatham, to be held in readiness for a second 
trial of her speed at light draught over the measured mile in 
Stokes Bay, with the length of her funnels reduced. 

THE Inventors’ Institute is organising a movement regarding 
the subject of patent law reform. It has in preparation a petition 
to both Houses of Parliament, which will be presented in the 
early — of April, and will be followed immediately by a bill 
embodying the recommendations of the council of the institute. 

SEVERAL coal mines are at present being worked in the island of 
Yesso, Japan, although, owing to the primitive system adopted, 
they are of little importance. A new coal mine in the neighbour- 
hood of Iwanai is said to contain coal of a very good quality. 
This mine is the first one worked according to European system, 
and promise fair for the future. 

RECENT experiments, conducted by order of the French Govern- 
ment, have resulted in the recommendation that the iron used for 
water tanks on board ships should be coated inside with tin, and 
not made of galvanised iron as at present. It was ascertained 
that the water, under certain various conditions, dissolved the 
zinc of galvanised iron and rendered it injurious to health. 

THE first instance of horizontal shell firing on record is that at 
the siege of Gibraltar in 1779, where Captain Mercier, of the 
Thirty-ninth Regiment, — that 5}in. shells, with short- 
calculated fuses, should be fired from guns. This practice answered 
so well that it became general. Red-hot balls were first used 
by Stephen Bathor, King of Poland, at the siege of Dantzig, 
1576. 

Tue directors of the Dublin Winter Garden and Exhibition 
Palace Company have arranged to increase their capital from 
£50,000 to £30,000, in order to fully complete their building and 
grounds. It is expected that the palace will return a large annual 
revenue. Areas have been already marked out for shops, &c., 
within the building, which will insure the company a rental of 
over £5,000. : 

A BILL to amend ‘‘ The Merchant Shipping Act, 1854,” being at 
resent before Parliament, the co of the Institution of 
fechanical Engineers desire to direct the attention of members 

and others to the existing anomalies as to the measurement of 
crew space and engine room of various classes of ships, and to 
obtain the opinions of those interested, with a view to memorialise 
the Board of Trade on the subject. 

THE shipping trade of Leith is said to be — increasing. 
Another large steamer is being built for Messrs. D. rf M or 
and Co. A swift steamer, intended for the Leith and 

in the 
East Indian ti and a two-bladed 
screw, and is to be sent to the seal and w! ‘ 

On Saturda; an important conference took place at 
Newcastle-on- between the iron shipbuilders of the Tees and 
Tyne and about fifty delegates from the workmen, with regard to 
the nine hours’ movement... Mr. C. M. Palmer, chairman of the 
masters’ committee, presided. The present hours of labour are 
60} per week. The masters offered to concede an hour and a 
quarter, and reduce them to 59 hours per week. The men, how- 
ever, stuck out for the 54, and a resolution to that effect was 
sovlsasted steinsanseng tho anchanomel thounsthyer Gav caution 

strike a as inasters 
seem determined tomabe no more concessions, 


J 
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COMPETITIVE GUN SLIDES AND SYSTEM OF TRAINING ON H.M.S. MINOTAUR. 





ON STRUCTURES FOR CARRYING HEAVY 
ORDNANCE, 


By Commander R. Scort, R.N.* 


Ir is difficult to say what may be the heavy ordnance of the future. 
The resisting power of a ship’s side is not altogether limited by 
the weight of armour plates. In March, 1864, I had the honour 
of bringing before this Society a scheme for covering the plates of 
vessels Sith a buffer of wood or other fibrous material, whereby, 
as I believe, a great accession to the resisting power of the plates 
would be gained. Assuming, however, that we are to continue to 
use uncovered armour plates, we must he prepared with me 
which will penetrate 7in. of iron; for, though foreign rations have 
hitherto employed no plates exceeding 54in. in thickness, we are 
now in this country aiming at the employmen: of 7in. plates, and 
other nations wil] doubtless soon follow us. 

Now to pierce a plate of 7in. we require a gun weighing at least 
twelve tons, and a 12-ton gun in a rough sea is, as our leading 
scientific paper remarks, a very unmanageable affair, and exceedingly 
powerful tackle is required to hold it. Nevertheless, the object 
of this paper is to show that by properly combined structures the 
management of such guns is by no means a difficult operation. 

There are before the world at the present moment two com- 

neting methods for, housing and working guns in ships—one 
aoa as the turret system, the other as the broadside system. 
Of the latter system I have been for many years a firm advocate 
for the English sea-going navy; and the only experience we 
have had of the turret system is not such as to change my 
opinion. 

Admitting for a moment that it is possible to work heavier guns 
in a turret than on the broadside—though I am prepared to dis- 
pute the point—so long as the broadside guns are heavy enough 
to pierce the armour plates of the enemy, the greater rapidity of 
fire from the broadside would far more than compensate for supe- 
rior weight of metal. 

In the recent struggle in America the fire of the monitors was 
spoken of as “ painfully slow,”t and it was unequal to the task of 
subduing the batteries opposed to it, though the New Ironsides, a 
broadside vessel of far less nominal force than the united monitor 
squadron, and throwing a much less weight of metal, found little 
difficulty in subduing the fire of the same batteries fifteen 
minutes after she was sent into action. 

The monitors had to contend with two difficulties. The captain 
of the gun, who was su posed to direct the fire from the top of the 
turret, could not show ts head so overpowering was the musketry 
tire from the batteries; and the artillery in the battery, by watch- 
ing the moment when the opening of the turret was approaching 
its firing point, let the turret have their fire before it was ready to 
do them a mischief. 

Nor is their helplessness in action their only failing. The 
Monadnoc, for instance, whose performances are so much extolled, 
and which doubtless carries a very formidable armament, cannot 
be trusted at sea alone. Iam informed by letter from America 
that in her recent voyage to Rio, a steamer escorted her to aid her 
in case of difficulty—a precaution rendered necessary by the 
foundering of one monitor in a moderately high sea, and the 
extreme danger run by others under similar circumstances. 

I must admit that at anchor and closely battened down without 
a soul on deck, the absence of masts and of hull out of water 
renders them comparatively safe from shipwreck, through dragging 
their anchors, but this is not all that is required of a ship of war 























enormous weight of turret and gun is concentrated. Sea- 
going ships have no light strains to bear, and until turret vessels 
ave been tried for three or four years at sea with the hea 
masts, spars, boats, &c., of a sea-going craft, it is absurd to spea’ 
of a turret navy as the best suited to the wants of the country. 

It has been objected to the broadside system that it requires 
more men than the turret system, but I must be allowed to point 
out that there is no reason why, gun for gun, the number of men 
necessary to work a broadside should be greater than that required 
to work a turret ship; and, indeed, the balance is rather in favour, 
in this respect, of the broadside gun, for the lifting of the shot 
and every operation of loading is easier. 

To compare the number of men necessary to work a turret ship 
with that necessary for an old broadside ship, is beside the ques- 
tion, for the greater part of the men in the latter were as much 
required to handle the sails in cruising as to work the guns. The 
Research, which I have the honour to command, has double the 
number of men necessary to fight her guns, but still too small a 
crew to handle her heavy masts, yards, and sails properly in 
cruising. 

Assuming that I have now shown sufficient grounds for not, at 
any rate, giving up the old broadside for the new idea of the turret 
—as, to our cost, we gave up the old round ball for the multigroove 
Armstrong—-I shall proceed to show the nature of the mounting 
which I think requisite to enable 1s to get the best service out of 
the Warrior, Black Prince, Achif/es, Minotaur, Bellerophon, and 
other vessels of similar class. 

In common with many of my brother officers I believe also that 
many of our wooden vessels, with properly mounted broadsides, 
would, in the event of war, play no unimportant part, and if 
arranged with traverses between the guns, so as to hang the decks 
together, and limit the effects of the shells, they might prove no 








2. The arsenal slide, with what were termed Captain Key’s im- 
provements, mark 

3. The iron carriage and slide constructed in Woolwich dock- 
yard upon my plan, marked 8. 

The arsenal iron slide was provided with a training gear, called 
at first Captain Key’s, and afterwards Mr. Lyons’, and with my 
running in and out gear. 

The wooden arsenal slide was fitted with Mr. Cunningham’s plan 
of training by chains, as shown at C; and, until it broke down en- 
tirely on the last occasion, the carriage was run in and out by a 
single chain on the outside. The slide and carriage made in the dock- 
yard were fitted entirely upon my system, the running-in-and-out 
gear consisting of two endless chains inside the slide, grasped by the 
toe of the compresser lever, and worked by a purchase at the rear. 

The relative strength of construction of the iron carriages and 
slides is shown by the diagrams, the Arsenal slide consisting of a 
double T-plate slide, not connected at the rear, and a single- 
sided carriage; while the slide made by the dockyard had a 
closed rear strengthened by an iron plate running longi- 
tudinally through the centre and uniting the two ends 
their centres. The strength thus obtained gave great stabi- 
lity to the slide, and made it sufficiently firm to with- 
stand uninjured the recoil of the gun in the event of breeching 
and compressers carrying away in training; as well as in all the 
operations for working the gun, this mounting possessed a great 
superiority; and in loading the absence of chains and tackles was 
found to be very advantageous. In loading, also, the gun could 
be readily trained, and was always run out bearing upon the sup- 
posed object with rapidity, there being a second compresser ready 
to arrest the gun at any point. ese arrangements, and every 
portion of the gear being fixed in its proper place, enabled a rapid 
fire to be maintained with unerring certainty. 





COMMANDER SCOTT'S GUN CARRIAGE AND SLIDE, H.M.S. MINOTAUR. 


despicable foe even for an iron-clad turret ship. I ‘consider it;in- 





for any nation, and is a very small part of what is requisite for a 
country like England, when cruisers must keep the sea in all 
weathers, and may be called upon to fight in a roll which would 
sink a monitor. The story of the French liner attacked by two 
English frigates and unable to open her lower ports, is familiar to 
every sailor. We have also learned from American experiences, 
that the enemy’s fire is very destructive to the turning gear of the 
turrets. Although the powder of the confederates was notoriously 
weak, andi their —— of light weight, and fired from make- 
shift ordnance, their fire in many instances sufficed to jam the 
turret so as to render it useless. 
_ [am convinced, then, that if England’s supremacy on the ocean 
is to be upheld, our heavy ordnance must be carried on the broad- 
side in our Warriors, Minotaurs, and Bellerophons; and that we 
shall be wise to build fast unarmoured ocean cruisers carryi 
heavy pivot guns on deck instead of building monitors. ith 
such cruisers it is not my intention now to deal, but before 
proceeding to show that the broadside slide can be constructed so 
as to have all the safety of the turret without the disadvan 
of which we have had actual experience, I should wish to point 
out a serious defect in the mode in which the turret is being 
employed in the Royal Sovereign and other vessels. 

An enormous hole is cut through the principal decks, their 
backbone, as I may term it, and on this point of weakness the 





* Read before the Institution of Naval Architects, March 24. 
+ The heavy guns rrounted on board the monitors can only be fired once in 
thiee minutes, according to the reports published in Amezica.—ED. E. 





ble that the structures to carry the gun should possess the 
following qualifications :— 
1st. The deck and sides of the ship must be so firmly braced and 
so securely connected that they can resist the strains which the 
gun, both in action and in heavy seas, will bring upon them. 
2nd. The arrangement for the slide must be such as to enable it 
to be so firmly attached to the deck as to withstand, without giving 
way both the shock of the gun’s discharge and the strains occasioned 
by the ship’s roll, under the gun’s weight. 
3rd. The gun carriage must be so far firmly connected with the 
slide that the recoil of the gun shall not, under any circumstances 
of re of the breeching, or failure of the means of retarding re- 
coil, throw the gun carriage off the slide. 
4th. That the mounting shall admit of the port being as high 
as possible out of the water, which will render her fighting in 
a heavy sea safer, as well as give greater protection to the gunners 
under all circumstances, and that it s also admit of traini 
through a large arc. The advantage of rapidity of fire and gene’ 
steadiness of the parts of the weapon are too obvious to call for 
ye mention amongst the qualifications of a good gun, but in 
escribing my system I shall be able to give proof that in these 
points also it more claims to attention than the other 
systems which I shall have to describe. 
The diagrams show—* 
1. The arsenal slide, specially constructed to compete with 
mine, marked A. 
* Drawings of the carr: were also shown. one of which we have 
sufficient time to poem Mee E. _ 








It is unne to go into detail, as it is sufficient”to state that 
the arsenal iron slide was fitted with three several compressors, 
neither of which could hold the gun, and that the plate compressor 
as well as the self-acting compressor put forward to compete with 
mine entirely failed.* 

The support given by the strong racers bolted through the deck 
(which were first introduced by me in the Research), and the 
manner in which the whole platform was firmly bound together, 
prevented all damaging jar upon the ship’s frame, and the use of 
wood, both in carriage and slide, absorbed the concussion that was 
so apparent in the other iages. 

ter firing two rounds per minute, and ten consecutive rounds 
in 4 minutes and 48 seconds, and withstanding double shotti 
with the full 401b. charges, the tackling was put to the pose | 
test of having the gun fired nineteen times at the top or sharpest 
part of the roll, the angles being 10}, 10, 74, 7 deg., &c. At the 
conclusion of this final trial, 200 rounds having been fired, Captain 
Key generously praised the guns’ crew, and told them that the 
gun mounting, worked by them, had come out most triumphantly. 

It is hardly possible to write a paper in any way connected with 
heavy ordnance without a consideration of what the Americans 
have done in the direction treated of, and it must always be of 
interest to know whether they are behind us or before us in the 
race for the supremacy of the sea. Some mention of their posi- 
tion, as com: with ours, is the more necessary, as Captain 
Alderson, R.A., on his return from America, last year, reported 
them to be inferior to us in guns, but ahead of us in their modes 
of mounting and working them. I am pleased to think that 





* For drawings of compressers see THE ENGINEER for March 16th. 
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Fig, 2, 


acres. ‘A deep h drain cuts 
off this area from the remainder 
of the primitive bog ; and it is 
itself drained by transverse 


covered a — 
apart, rom 

pain to another main 
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patch, and runs, in fact, along 
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excavated 
again filled in and levelled on 
= —- These a cost 
about = and are 
very ‘effective ; ey have been 
used in many parts of Ireland 
in draining for agricultural pur- 


poses. 

A railway of [the 5ft. 3in. 
Irish gauge, formed of 36 Ib. 
T-rails well fished at the ta, 
runs along the centre of this 
drained piece of bog, being fifty 
yards distant from each of the 
main drains. It is laid on 
sleepers of native timber, and 
carries an 8-ton locomotive 
without requiring any ballast 
on the roadway. On _ these 
rails runs a 6-wheeled truck, 
24ft. long, substantially built ; 
and across this truck is laid a 











whatever may be the case as respects guns, they are at the present 
moment confessedly inferior to us in gun carriages and slides for 
broadside vessels. An influential American, who had much to do 
with Ericsson’s experiments, wrote to me, in June of last year, as 
follows :— 

“ A gun carriage for handling a heavy gun in btoadside is just 
at this moment the most important desideratum which can be 
supplied to a navy. Our own {Ordnance Bureau is giving great 
ee the subject, but has accomplished nothing very strik- 

as yet.” 

ricsson’s plan of mounting heavy broadside guns has, however 
now reached the Admiralty, and may show a superiority which i 
do not expect. It contains nothing like the compresser I have 
described, and which I believe to be so essential in absorbing the 
recoil from the gun’s disc > 

My system has, however, another competitor, put forward by 
a countryman of our own, and likely to prove a more formidable 
rival than those which have already succumbed. 

Sir William Armstrong was commissioned to construct a 
carriage and slide when those on my system were sanctioned; but 
it has been completed only after the trials with my plan had 
proved a suceess, and with modifications of it, which are not, in 
my opinion, improvements. I do not desire to be considered an 
inventor, and have, therefore, not protected myself by a patent. 
Had I done so Sir William Armstrong would have ay additional 
reason for dissatisfaction with our patent laws. As it is I fear I 
shall have no remedy unless the inferiority of the copy is demon- 
strated by our carriages and slides being put into competition, side 
by side, before unbi umpires; and, meanwhile, I have no 
consolation excepting the Englishman’s privilege of grumbling. I 
trust you will view leniently my having exercised this privilege in 
your presence. 








THE DERRYLEA PEAT WORKS. 

IMPROVEMENTS on the ordinary mode of preparing peat fuel have 
attracted much attention for many years. All who have con- 
sidered the subject have felt that the chief difficulty lay in drying 
the wet peat obtained from the bog, and to accomplish this 
numerous plans have been tried for expressing the water from the 
saturated peat by power, or evaporating it by artificial heat or air 
currents after having moulded the material into some brick-like 
form. But none of these methods have been ——_ successful, 
b they required that great masses of wet peat should be 
manipulated before drying, and because air-drying the moulded 
blocks proved too slow, and artificial drying far too costly an 
operation. 

A system which had in it the elements of success and differed 
essentially from all previous p! was, however, proposed by 
Groynell and others about fifteen years ago. Their idea was to cut 
peat in the ordinary way and air-dry it to the extent that was 
possible during the summer in the climate of Ireland, then to 
grind it and complete its desiccation whilst in a state of powder, 
and subsequently to compress it in a machine provided with a 
reciprocating ram and several moulds capable of being brought 
successively under the ram. A beautiful ple of fuel was 








thus obtained, but unfortunately the quantity made was limited 
to samples; for the action of these machines with their moving 


square box-lattice girder, 300ft. 
long, reaching over the entire 
width of the drained ground, 
as shown in Fig. 1. This girder 


» aeons is formed of 14in. angle iron at 





moulds was complicated, and the strain on the parts was 80 severe 
that breakages were of constant occurrence. In addition to these 
difficulties it was found that the hard and perfect article desired 
could only be produced when the ram was made actually to stand 
still at the furthest point of its stroke, and retain the block of 
at under pressure for several seconds. The longer it was thus 
eld without being allowed to expand the more perfect the block 
became; but if the pressure was removed at once, as in the case of 
an eccentric of uniform motion, however slow, the elasticity of the 
peat was not overcome, and more or less of cracking and abrasion 
would take place within the next few hours. But in the course of 
these experiments, tried in 1850 to 1853, the fundamental difficulty 
of obtaining a large and constant supply of dry peat was never 
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the corners, latticed on each of 
the four sides with flat bar iron 
l}in, wide by ljin. thick, leaving 2ft. spaces ; it is 6ft. square at 
centre, where it rests on the truck, and tapers to Ift. square at each 
end, and is stayed ee and laterally by wire rope stays, 
DD, set in taut. apparatus is propelled by a 6-horse power 
portable engine, geared down 5 to 1 to the wheels, and it is worked 
at the rate of about four hour, with its great arms 
| stretching over the bog at each side to a distance of 150ft. To 
; these are ae ten or nee harrows, each Nee oa, sy 
| by repea' ing over the ground, ify it, and pulverise the 
| eustese to the dep tron fin eae Ts operation is per- 
formed duri y fy ny fine weather ; and in the m 
and during the day the light powdered surface, which ily 
| dries to a certain extent, is whedlel by men to the side of the 
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even encountered, because the compressing machinery n ever stood 
the test of actual continuous work. Even had these machines 
been then ected it would soon have been found ths.t to grind 
ly fit for fuel, and afterwards compress it, would be 
ruinous in cost; and that to dry artificially + ‘taken wet 
Se bog would absorb all the fuel prod and leave none 
for 

The practical difficulties which beset all early attempts in the 
manufacture of peat fuel have now, however, leon ovisrcome by 
the system and i employed at the Derrylea Pa xt Works, 
near Portarlington, where the manufacture of compre ssed B-} 
fuel has been regularly carried on for some time, upwards of 5,000 
tons of the compressed peat having y been made there and 


5 


| railway and wagoned 
dry weather the upper surface 
as it is, will always contain 
half what the general mass 
tion a fresh upper surface 
peat in the most favourable 
operated on, As soon as the 
takes sree, anal 0 weay Bae 


g 





nation, however, of 





} 
} 
} 











232 


THE ENGINEER. 





Marcu 30,1866. — 








show that it is not so, the percentage of water and peat contained 
in the bog being as follows :— 
WATER. 

In its primitive state .. se oe ne oe oe GO oe oe 

When drained as described’ 3... «6 «2 oe 84 «e oe 16 

Upper surface of drained portion... .. .. ». 75 «- «. 25 

After some hours of an average dry day .. .. 60 «+ +. 40 
Hence, in any niethod which commenced by working with the 
primitive bog, ten tons of material must be dug out and manufac- 
tured for every ton of fuel obtained; and if merely well drained 
bog be used, six tons must/be carried for every ton produced. But, 
in the system now in operation, it will be seen that only two and 
a-half tons of material are required to make the one ton of fuel, all 
the remaining water having been got rid of before the peat left 
its primitive position. 

Thus far the atmosphere may be relied on to perform the 
difficult duty of drying, and having attained to the state of not 
more than 60 per cent. water with 40 per cent. peat, it becomes 
quite possible to employ artificial heat with economy so as to 
complete the desiccation. At Derrylea the only artificial heat used 
is that which is obtained from the waste steam of the compressing 
engines, and the smoke and gases from the boiler fires, which 
would otherwise pass direct up the chimney. These are applied 
in the drying kilns to heat very extensive surfaces formed of sheet 
iron, on which is spread a thin layer of peat mull, kept in con- 
tinual and progressive motion by machinery. 

The drying kilns consist of four long chambers, each 500ft. 
long by 16ft. wide inside, containing an upper and lower floor of 
thin sheet iron plates extending the entire length. The walls are 
of brick, and the kilns are roofed with tiles, which are found well 
suited to the purpose, giving through their joints sufficient venti- 
lation, and being themselves good non-conductors of heat. The 
lower floor is composed of jin. sheet iron plates, rivetted together, 
which are carried at a height of 18in. above the ground by a 
number of clay pipes set on end at 3ft. distance apart. Under- 
neath this floor is blown the smoke and waste heat from the boiler 
fires; and insftad of the ordinary chimney a large fan is used to 
urge the fires and force the products of combustion under the floor 
along the entire length of the kilns. 

The upper floor is 4ft. above the lower one, and is made double 
for the purpose of being heated by the waste steam from the engines. 
It is composed in each kiln of five sheet iron steam chambers, 
each 500ft. long and 3ft. wide, formed of flat plates at top and 
dished plates below, the two plates being rivetted together steam- 
tight along each side with a continuous space between them 2jin. 
deep in the centre. These steam chambers are made of sheet iron 
fin. thick, and are carried on cast iron girders placed 10ft. apart; 
and they are arranged so as to overlap one another along the sides, 
as shown in the full-size section. 

An angle iron rail runs along each side of both the upper and 
lower flocrs, at about 3in. above their level; and along these rails 
run wheels which carry endless chains and iron rakes for stirring 
and carrying forwards the peat mull. The rakes are placed at 
intervals of 4ft., and motion is given to them by means of hexa- 
gonal drums, rougd which the endless chains pass at each end of 
the drying kilns, whereby the rakes are kept in continuous motion 
at the rate of about L00ft. per minute. The peat mull as brought 
from the bog is fed on to one end of the upper floor, and being 
gradually dragged along by the rakes to the far end of the kiln, it 
there falls down on to the lower floor, along which it is then 
brought back by the rakes in the same manner. During this 
drying process in the kilns, almost the whole of the 60 per cent. 
of water which the mull contained is evaporated, and the mull is 
then in a fit state for being compressed. By an arrangement of 
bands and elevators, the dried mull is conveyed into a loft over 
the engine-room, Figs. 6 and 7, whence it descends through spo ut 
direct into the mouths of the two peat presses below. 

One of the two peat presses is shown in Fig. 1; Fig. 2 is a longi- 
tudinal section, Fig. 3a plan, and Figs. 4 and 5 are transverse 
sections of the press. 

The strong cast iron frame N, N, carries the driving shaft O, 
which is 7in. diameter, and has forged on it the eccentric P, giving 
a7in, throw. This actuates the horizontal ram R of steel, 4in. 
diameter ; and the ram moves 34in. into and 34in. out of the 
breech of the very strong steel tube S, which is 3ft. Gin. long with 
4in. bore. This tube is made of Bessemer steel, bored cylindrical 
throughout, and turneg down outside in series of cylindrical steps 
fitting accurately into the cast iron block T, which is secured to 
the frame N of the press. The spout U brings down the supply 
of peat mull from the loft above, and the column of dry mull 
which it contains rests on the moving ram R as it enters and 
recedes from the breech of the tube S. At each back stroke of 
the ram, in the position shown in Fig. 14, a portion of the mull 
falls down and fills the empty space which has been left from the 
previous forward stroke of the ram, and this material is pushed 
by the ram into the tube. After a few strokes of the ram, the 
peat driven forwards in the tube becomes so wedged in it that a 
very powerful resistance is offered by the friction against the sides 
of the tube; so powerful indeed that each successive charge is 
consolidated into a separate hard block before the whole mass in 
the tube yields; and it then moves forward about Ijin., that 
heing the length of one block of the compressed peat formed 
by the compression of about 4in. length of peat mull at each 
stroke. 

The outer end or nozzle of the tube § is left entirely open, and 
the compressed peat is delivered from it in a continuous cylindrical 
bar, which readily breaks up into the separate dises of 14in. thick- 
ness each, that are formed one at each stroke of the ram. These 
dlises weigh 4 Ib, to } lb, each, and about forty of them are formed 
per minute by as many strokes of the ram. As the tube, how- 
ever, is Sft. Gin. long, each block remains about one minute under 
pressure, which is an essential feature of the process; and the 
quality of the compressed peat as fuel is further improved by its 
being made to pass along an open trough continued from the end 
of the tube to about 300ft. length from the machine to the peat 
store or wagon, Figs. 1 and 8, without rupturing the continuous 
cylindrical bar in which the peat issues from the machine. At the 
end of this trough the separate discs of the peat having become 
by that time loosened, fall out successively, one being delivered for 
each stroke of the press. 

As this mode ot preparing the peat frees it so completely from 
moisture, 1t is natural to expect that its duty as fuel will be 
improved by the process; and it is accordingly found that the peat 
thus prepared is capable of performing nearly double the work of 
average common peat, and from 60 to 66 per cent. of the duty of 
good coal. It is well adapted for the boilers of stationary engines, 
and for brewers’ work, and has found a ready sale for household 
purposes, its great cleanliness and freedom from smoke being a 
strong recommendation. The stowage room required is just the 
same, weight for weight, as that of coal. 

A very good gas is made by using one-third of cannel coal and 
two-thirds of this compressed peat; but it is probable that from 
the application of the peat to the manufacture of iron the most 
useful results will yet be derived. This fuel has already been 
«pplied in the cupola for casting purposes with complete success; 
and although it requires peculiar treatment, yet there can be no 
doubs that, possessing as it does many of the good qualities of 
charcoal, it will become rapidly adopted for most metallurgical 
processes wherever it can be obtained. 


PEAT. 
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OcEAN RactnG.—A contemporary states that two rival foreign 
companies —the North German Lloyd's, running between Breimen 
and New York, vié@ Southampton, and the Hamburg and American, 
running between Hamburg and New York, vid Southampton—are 
to start two of their finest ships for a race from Southampton to 
New York, in order to settle the disputes as to the respective 
merits of the two fleets. It is announced that both ships have 
been backed for heavy amounts already, and an exciting race is 
expected, 





INSTITUTION OF CIVIL ENGINEERS. 
March 20th, 1866. 
JOHN Fow ter, Esq., President, in the Chair. 

THE paper read was ‘‘On the Maintenance and Renewal of Per- 
manent Way,” by Mr. R. Price Williams, M. Inst. C.E. 

The author thought it must be confessed, that the condition of 
the permanent way, so far as regarded its durability, had in no way 
kept pace with the demands upon it, and that in this respect it 
compared unfavourably with other branches of railway engineer- 
ing. Thus, for instance, while the weight and power of locomotive 
engifes had been more than quadrupled in thirty years, the 
increased efficiency resulting from more perfect workmanship and 
a better description of material was such, that, on the Great 
Northern Railway, the ee on the gross traffic receipts 
for locomotive expenses had even slightly decreased during the 
last fourteen years, whereas, on the other hand, that of main- 
tenance of way had increased more than 200 per cent. in a similar 


riod. 

PeWith a view of showing that the durability of the permanent 
way, and more especially what was termed the “life of a rail,” 
had been iderably over-estimated; and further, with the object 
of supplying more reliable means for comparing the cost of main- 
tenance and renewals on different railways, the author had been 
engaged for some years in preparing from reliable sources, tables 
and diagrams relating to the following lines of railway, arranged 
according to their mileage:—1. London and North-Western ; 
2. North Eastern; 3. Midland; 4. London and South-Western ; 
5. Great Northern; 6. Lancashire and Yorkshire; 7. South 
Eastern ; 8. London, Brighton, and South Coast ; and 9, Man- 
chester, Sheffield, and Lincolnshire. These tables and diagrams 
showed, for a period of nineteen years, Ist, the detailed charges 
of a, maintenance of way; }, staff and other charges; c, works of 
line; d, stations and station works; and ¢, renewals of way, all 
of which were usually comprehended under the head of main- 
tenance and renewal of permanent way and works; 2nd, the 
number of miles maintained; 3rd, the train mileage; 4th, the 
gross tonnage, together with other information bearing upon the 
subject. 

The diagram relating to the London and North-Western Railway 
was then explained in detail, and it was remarked that the cost of 
maintenance of way had reached £270 per mile per annum, that 
that of staff and other charges had been regular and uniform 
throughout down to the present time, that the item works of line 
showed considerable variation, due probably to the heavy expendi- 
ture at times in replacing timber viaducts and repairing slips, and 
that stations and station works also exhibited the same variable 
character. It was, however, in the last item, renewals of way, that 
the principal disturbance of outline was noticeable. This wasalluded 
toin periods in the paper, and the gross result arrived at was, that in 
the nineteen years £1,906,858 had been expended on renewals of 
way alone, representing something like 1,362 miles of single line, 
or almost one-half of the whole mileage maintained in the year 
1865. This gave an annual average, since 1847, of £103,000, which 
was equivalent to nearly 73 miles of single way of the main line 
broken up and entirely replaced annually during the period 
referred to; chiefly in situations where the traffic was heaviest, 
and where, consequently owing to the short intervals between the 
trains, the facilities for doing the work were the least, and the 
danger of accident the greatest. 

The average cost of renewals per mile per annum during a period 
of years, on the nine railways to which the statistics related, was 
shown in the following table : 


Average | Cost per mile 














No. | Xame of railway. of years. | per annum. 
| x | 
1 | London and North-Western o ee | 183 £145 
SP. oc te ce ce we et OM 83 
D | wees. 26 ce les ce te 08 co | 17 | s4 
4 | London and South-Western .. 1. «- | ll 72 
7 | CUE NEI wa ce es ce 0s. we 94 | 110 
6 Lancashire and Yorkshire.. .. .. eo leg | 156 
7 | South Eastern 4. oe oe oe oe oe | 1g 102 
8 London, Brighton, and South Coast... .. | 128 94 
9 Manchester, Sheffield, and Lincolnshire... | 9 49 


As the diagrams and tables already described were too general 
in their character to enable a reliable estimate to be formed of the 
“life of a rail,” the author, with the assistance of Mr. R. 
Johnson (M. Inst. C.E.), had supplemented those relating to the 
Great Northern Railway, by longitudinal sections of the two 
‘me divisions of the main line, from King’s-cross to Peter- 
vorough (755 miles), and from Peterborough to Askerne Junction 
(84} miles), showing the places where the renewals had occurred, 
the periods of renewal, and the nature of the different geological 
formations, Here it was that the destructive effects upon the 
permanent way of a large and concentrated trafiic, more especially 
of a heavy and rapid coal traffic, were most significantly evident. 
Various modifications had been rendered necessary in the way as 
originally laid, and the rails and chairs now used in renewing the 
road were of a heavier character, and the sleepers were of a larger 
scantling and were placed closer together. The cost of renewing a 
single mile of this road, exclusive of ballast, credit being allowed 
for old materials, was now estimated at £1,372. It appeared that 
during the last twelve years 315 miles had been entirely renewed 
on the main line between King’s-cross and Askerne Junction, at an 
expenditure of £423,820, being at the rate of £35,273 per annum, 
which was equivalent to upwards of one per cent. on the ordinary 
stock of the company. In other words, the renewals on the 1604 
miles during the period mentioned had amounted to an average 
cost of £200 per mile per annum. It was explained that the up 
traffic, including as it did all the heavy coal trains, exceeded that 
on the down line nearly in the ratio of two to one; and, as might 
naturally be expected, the cost of maintenance and renewals was 
found to be much in the same relative proportions, 203 miles on 
the up line having been re-laid, and 112 miles on the down line. 
Where the different streams of traffic converged, as, for instance, 
at Hitchin and Hatfield, the frequency of the periods at which 
renewals had occurred became very apparent; for the greater part 
of the up line, on the descending gradients between Potter’s Bar 
and Hornsey, had already undergone a third renewal during the 
short period of thirteen years, giving an average of only three and 
a-half years as the life of a rail under these exceptional circum- 
stances. From a return furnished by Mr. Grinling, it appeared 
that on the up line near Barnet, 57,536 trains and 11,760,926 tons 
had sufficed to destroy in three years the rails laid in 1857, and 
that 65,529 trains and 13,484,661 tons those laid in 1860 and taken 
up in 1863. 

The results of an investigation made by Mr. Meek, extending 
over a period of seven and a quarter years, showed that on the 
Lancashire and Yorkshire, where the traffic was of a heavy 
character, but conveyed at a slow speed as compared with the 
Great Northern, on the falling gradient of 1 in 130 at Ramsbottom 
Viaduct, between Bury and Accrington, 62,399 trains and 
12,451,784 tons wore out the best sample of rails in seven and a 
quarter years. At Bolton, on the level, where all trains drew up, 
the same description of rails had required 203,122 trains and 
38,803,128 tons to wear them out in a similar period. 

The author considered these facts clearly proved, that the rapid 
deterioration of the permanent way was in a great measure attri- 
butable to the increased weight and speed of the traffic; and that 
the concurrence of the tonnage outlines with the cost of renewals 
was collateral evidence of the truth of these deductions. It was 
contended that the chief material, the rails, was wanting in the 
essential element of durability, and that the experiments on the 
Lancashire and Yorkshire showed, that both the best Yorkshire 
iron and the coarser and harder deccriptions of Welsh manufacture, 








were alike incapable of withstanding for any length of time the 
excessive wear and tear to which they were exposed. The mode 4 


of manufacturing iron rails, and the various methods of forming 
the pile adopted at the principal iron works in South Wales, were 
then described. It was stated that very few makers were now 
disposed to give even a seven years’ guarantee for iron rails, which 
was tantamount to an admission that when exposed to the excessive 
wear and tear of main line traffic, their employment must no 
longer be looked for. 

The introduction of steel rails, manufactured chiefly by what 
was known as the Bessemer process, and the satisfactory nature of 
the results obtained, enco’ the belief that in this material 
had at length been obtained what was alone wanting to give 
something like real permanency to that which in name alone 
had hitherto deserved the title of permanent way. Two steel rails 
laid in May, 1862, at the Chalk Farm Bridge, on the London and 
North-Western Railway, side by side with two ordinary iron rails, 
after outlasting sixteen faces of the iron rails, were taken up in 
August last, and the one face only which had been exposed, during 
more than three years, to the traffic of 9,550,000 engines, trucks, 
&e., and 95,577,240 tons, although evenly worn to the extent of 
a little more than a quarter of an inch, still appeared to be capable 
of enduring much more work. <A piece of one of these rails was 
exhibited, and another piece had been tested, by Mr. Kirkaldy’s 
machine, the results being recorded in tables and diagrams, show- 
ing the comparative strength of steel, steel-topped, and iron rails 
of different sections. 

The general adoption of steel rails on main lines, where the 
traffic was of the heavy description referred to, would, in the 
opinion of the author, not only prove cheaper in the end, but, 
what was of infinitely greater importance, would, through the 
less frequent breaking up of the road, materially add to the safety 
of the travelling public. A tabular statement, which had been 
prepared by Mr. R. Johnson (M. Inst. C.E.), of the cost of using 
guaranteed iron rails at £7 18s. per ton, and estimated to last 
three years, and of steel rails at £15 per ton, supposed to last 
twenty years, showed a balance of 50 per cent. in favour of steel 


. 
The paper was illustrated by numerous diagrams and specimens 
of rails, and by an extensive series of tables. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





EFFECT OF SUDDEN LOADS ON BEAMS, 

Srr,—In your column of ‘‘ Notes and Memoranda” for the 23rd 
March (page 211) I am represented as having ‘‘ shown that the 
strain thrown on a bridge by a load moving at an infinite speed is 
precisely double that produced by the same load when at rest.” 

That statement is not altogether accurate. It is evident that 
the principle to which it refers is the following —that the straining 
effect of a load suddenly put on is double that of the same load 
when put on little by little. And this is not a discovery of mine, 
but a well-known principle in the theory of elasticity. It is sub- 
ject to the limitation that the straining effect must not exceed the 
proof strength of the material; when that limit is exceeded, the 
ratio of two to one is no longer exact. 

A load travelling at an infinite speed would, no doubt, be 
suddenly put on, but it would be just as suddeniy removed, and 
there would not be sufficient time for it to produce its full bend- 
ing action. The time required for that purpose is very short, but 
is still calculable. 

A train passing over a railway bridge at a very high speed may 
be treated with accuracy enough for practical purposes as a load 
suddenly put on, and producing its full bending action. For the 
exact theory of its action, see a paper by Professor Stokes, D.C.L., 
in the appendix to the “‘ Report on the Application of Iron to 
Railway Structures.” W. J. Macquorn RANKINE. 

Glasgow, 24th March, 1866. 





PRACTICAL PUDDLING, 

Srr,—No doubt some of your readers are anxiously waiting 
for the best system of working gray iron, but to convince them 
that it is the best I must go a little way round. 

About thirty years ago pig iron makers found out that by using 
hot blast and raw coal they could put ore in the furnace 
that contained 40 per cent. of iron and bring much more out in 
yield, therefore they must reduce the silica and other foreign 
matter which goes down into the hearth and combines with iron. 
Ever since that time malleable iron manufacturers have been 
struggling to invent furnaces and machines to oxidise and wash 
that foreign matter out before they can make good finished iron. 

It has been ascertained that eleven hundredweight of water goes 
through the blast furnace every twelve hours in summer time 
when the weather is warm, and as water contains eight-ninths of 
oxygen we have to put extra carbon in the blast furnace to fight 
against that as well as the oxygen in the ore. I have seen iron 
come from a blast furnace to a forge for five and six months. 
The iron was always about the same in quality, therefore the 
puddlers knew the best method of working it and what quantity of 
cinder each heat required. 

One night a very severe frost set in; the air became dry and little 
moisture went through the blast furnace. The manager still kept 
putting the same quantity of coal in the blast furnace, and as the 
carbon had no water to fight against, it reduced the silica and 
other foreign ‘matter in large quantities. The manager said the 
furnace never yielded better since it was built. When that iron 
came to the forge it destroyed every furnace in two days. It ran 
through the bottoms into the ash-pit—burnt the puddlers’ tools 
the men could not find half cinder enough to boil it—the puddlers 
gave over work and let out the furnaces, after burning thirty or 
forty tons of coal to light them up. These are the losses that 
masters are frequently subjected to through this hot blast and 
boiling system. I was in an ironwork last week where the 
puddlers were using from fifteen to twenty hundredweight of 
calcined ironstone to every ton of iron they made, and about two 
hundredweight of scrap in repairing the bottom, 

My system of iron making will do away with all these losses 
entirely; and it is nothing more than the old “running out” fire. 
If every forge master would put up a refinery and send all his pig 
iron through it, it would cost him about 15s. per ton. I have 
heard finery men offer to find their own coke and labour for 7s. per 
ton, and the loss in yield is about 7s. more. When that refined 
iron comes to the puddler he will make two hundredweight to the 
ton more yield, and as 

£s. 4. 
Puddled bars are worth £6 per ton, these are worth .. .. 012 0 
No fettling required, and take the trade through .. «. «- 010 0 
No scraps required for bottom .. «s oe «+ of ef of OU 2 0 
Puddler’s wages less per ton «gee ce oe oe oe oe O LO 
Less coal wanted 4. «. «se os «8 «2 of of of of O 2 O 


170 
The puddler’s tools, instead of lasting three days, would last 
three weeks; the furnace would last two or three years where it 
does not last three months in boiling gray iron; the puddler can 
make thirty hundredweight of bars in the same time and with the 
same quantity of coal as it takes him to make one ton from gray 


ng. 

’ ‘Masters are paying 20s. and 30s. per ton for iron ore just for the 
sake of the oxygen it contains; at the same time they may have 
any quantity of oxygen out of the atmosphere for nothing. Low- 
moor and Bowling still keep working on this system, and the 
quality of their iron needs no comment. 

If refined iron is judiciously puddled, and the cyanogen retained, 
nothing can surpass the finished iron in quality. I have made 
wire from it that stood the test equally with the best charcoal 
wire iron. I have made puddled steel from it that went into the 
market as cast steel and gave good satisfaction. 

If the pig iron went through the finery and did not yield well 
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the blast furnace manager would get the blame, where the poor 
puddler gets it all now; masters and men would be always on 
good terms where they are always at enmity now; and the best of 
all is the iron would be good when it gets into the market. 
Clayton, Manchester. W. CorRBETS. 
ye have received letters from two other correspondents on this 
subject, which we shall give next week; we beg that those taking 
part in the discussion will confine themselves to one section of the 
eT a time, and will make their letters as short as possible. 





TRIAL (?) TRIPS. 

S1r,—I have read with great interest your excellent remarks in 
the able article on the ‘‘ trials ” of the Bellerophon, which _ 
in THE EnGInerr of Friday last, and have to thank you for ex- 
posing, in plain language, some of the ‘‘dodges” now so frequently 
resorted to for obtaining successful results, but which deserve con- 
stant exposure and severe condemnation. It seems to me that a 
trial trip should be made under the circumstances in which the 
ship is to be employed, if it is to be of any use at all, and not under 
the most exceptional conditions, as is now universally the case. 
Having had some practical experience in trial trips, and knowing 
well the jockeying that exists, T feel myself in a position to remark 
on them, and té say that I can scarcely remember one instance in 
which there has been anything like a proper trial under the condi- 
tions of ordinary work, and I tan unhesitatingly say that the 
results attained under the present system are most fallacious and 
of no practical utility for the future of the ship or engine. 

As at present carried out, the following will be found a correct 
description of how it is done. The engines and boilers being all 
right, and the ship fit to be taken to ‘“‘the mile,” the 
“trial trip” crewj are sent on board, having up to this 
period been constantly employed amongst the machinery, each 
in his proper place, and thoroughly drilled by the constant 
performance of similar duties in ship after ship until he is so 
perfect that nothing more can be desired, and each man is sta- 
tioned at that particular portion of the machinery with which he 
is best acquainted. It will be found that each bearing of the 
screw shaft will have its special attendant constantly stationed 
there, extra strength and attention in both boiler and engine room, 
the same amongst the trimmers and firemen, and coal used of a 
character never to be met with in regular work. The boiler will be 
filled with fresh water, the chimneys, as we have read, lengthened, 
the feed shut off when in the mile, and all the various schemes so 
well known below most carefully and assiduously practised. As 
for the ship, she will most probably be light, or else trimmed in 
the most careful manner, to obtain results never after come-at-able 
when in sea-going trim, and every effort made to obtain a set of 
useless data, from which too = juently most elaborate and 
valuable (?) information is deduced. 

Now, Sir, if it is merely desired that the maker shall run his 
engines so as to find the extreme limit at which they may be 
worked under most exceptional circumstances, then these so-called 
“trial” trips may be useful; but I do most strongly protest 
against any result so obtained being considered a sample of what 
a ship or engines can do under the circumstances of ordinary work. 
It is a well-known fact that most of the engines are now made so 
very near the extreme limit of what may be termed safety in 
working, that if the number of revolutions at which they are 
designed to work be exceeded by five, the bearings are off, and then 
the men below well know what that means; but; as at all these 
trials the engines are under most careful supervision, with hands 
enough to do the work, the evil is not of so great account; when at 
sea, with her ordinary complement of hands below, is the time 
that this evil becomes most apparent, and any failing of this sort 
hardly ever fails to give trouble and frequently expense and loss. 
A ship and engines are generally built for a specific purpose, 
and to do a certain amount of work under those circum- 
stances; it, therefore, would seem to be the most practical and 
common sense course to test them under as nearly as possible the 
conditions for which they were provided. If it be desired to test 
these thoroughly, it should be done by the regular men who are to 
have the charge of the engines of the ship, and should both be in the 
regular seagoing trim or state in which they are to be used, when, 
if under these circumstances the results calculated on @ priori are 
not exceeded or equalled, then and then only can we know whether 
success or failure has attended the exertions of the designer, and 
maker of ship and engines. It is difficult to understand why 
this present absurd course should be persisted in, or why some 
makers should constantly have their failings proclaimed, whilst the 
shortcomings of others are carefully passed over; but, neverthe- 
less, these are facts, and you have done most excellent service to 
the country and the profession by taking the course you have 
done, which, it is to be hoped, will be continued until these 
monstrous evils be thoroughly exposed and as thoroughly remedied. 

London, March, 1866. AN ENGINEER. 

[It is but fair to state that we understand the 16ft. added to the 
funnels of the Bellerophon are ultimately to form a permanent 
addition to their length, to which, of course, there can be no 
reasonable objection. The next trial trip, however, is to be con- 
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cluded with the extra length removed.—Eb. E. 





CONSTRUCTION OF SPECIFICATIONS OF PATENTS. 

Srr,--The subject of the construction of specifications of patents 
in our courts of law has received such careful consideration from 
Mr. Spence, and has been so ably treated in your recent editorial 
article, that, at first sight, it may seem that there is nothing more 
to be said upon the subject, which should, therefore, be at once 
relegated from the domain of discussion to that of action. Upon 
further consideration, however, I think I can show some reasons 
why the topic should not be dismissed without the consideration of 
matters not hitherto touched upon which are intimately connected 
with the question. 

Agreeing, as Ido, with all that has been said about the propriety 
and necessity of a clear and definite enunciation in the specifica- 
tion of the points of claim on which the patentee intends to rely 
as marking off his property from that of the public, and as to the 
desirability of its being first settled in any case of litigation what 
is the real subject matter litigated (which, I admit, can only be 
done by previously construing the terms of the specification), I 
yet feel myself constrained upon a calm consideration of the state 
of the patent law as at present existent, most respectfully to differ 
from the views of Lord Westbury and all those who support 
his dicta on this subject. 

It must be berne in mind that no man can be reasonably called 
upon to point out the difference between what is old and what is 
new with rigid exactitude and precision unless he has reasonable 
yy | afforded him for ascertaining what is old. Now, what 
does this inquiry into the old and weil-known involve according to 
the law as it at present stands, and how is the inquiry to be 
prosecuted? It involves, in the first place, a search through all 
the specifications of prior patents, for if in any one of them the 
same thing as that which is claimed should be set forth and 
described, the novelty of the invention as claimed is gone ; the 
only chance for the unfortunate inventor in such a case being that 
astute grano salis taken into the proposition in the case of Betts 
and Menzies (when tried in the House of Lords), that in a case 
resting on publication by a prior specification not carried out in 
public practical use, then notwithstanding the great similarity of 
what has been specified before, yet if the exact practical details 
have not been so specified the subsequent patent would not be 
thereby damnified, provided the practical details be duly described 
in a practically successful form in the specification of the new 
patent. A dictum somewhat hard of digestion, along with the 
dictum derived from the case of Harwood v. Great Northern 
Railway Company, as settled by the decision of the House of 
Lords, viz., that the addition of the practical directions as to 
merely obvious mechanical details necessary for rendering a thing 
already known useful for the purpose proposed by the patentee 
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is not sufficient to render a specification a good one whereon to 
sustain a patent; that is, similarity in the case of Betts and 
Menzies was i imilarity in the case of Harwood v. Great 
Northern Railway was destructive. 

The inquiry also involves a search for any books or publications 
that have beenat any former time issued from the press which 
may, by any possibility, contain a statement of what may be con- 
sidered sufficiently similar to that which is the subject-matter of 
the new patent ; and according to the case of Lang v. Gisborne 
(31 Beav. 139), decided by the Master of the Rolls, a book which 
is kept for sale at a bookseller’sshop need not be proved to have 
been actually sold in order to upset the novelty of a subsequent 
patent. Further, the inquiry will not be complete unless it 
settles whether, at any former the same thing as what is 
proposed to be patented has been publicly used by any person or 
persons at any place within the Uni Kingdom (or perhaps 
within any of its colonies). 

Now the search into the contents of all British patents is itself 
an onerous task. It is true that it may be somewhat facilitated 
by the use of the books of abridgment published by the Commis- 
sioners of Patents; but on some subjects there are no such 
books—on others, these books only bring the information up to a 
apy eight or ten years since; and in any case the jlaw 

oes not guarantee that the: yi ‘ d en 
as conclusive evidence as to what or not been patented. 











The inquiry may be aided b; index and classified abstracts of 
specifications, i in GINEER, but legal gertainty as 
to this part of the questi be obtained only by ing at 
every specification the title f may possibly include i 

like what is pee to be n fact, I believe the labour 
is so great that scarcely any one ever goes through a thorough 


search, although I did once hear of an instance of an inventor who 
passed one hundred days in the Patent-office library in an inves- 
tigation of this kind. 

The difficulty of ascertaining with exactitude what, may be the 
possible contents of any books heretofore published in ancient or 
modern times I will leave to the appreciation of your readers ; and 
I think that I scarcely need to state that it must be equally diffi- 
cult to ascertain what has formerly been done in any of our 
workshops or factories in any part of the kingdom. 

If, then, the inquiry into novelty of invention be so excessively 
laborious who can expect that patentees will do otherwise than 
write their specifications in such a speculative and ambiguous way 
that they may, if possible, be able to assert that a distinction 
exists between what he has patented and what has been done 
before, should anything in that way adverse to his belief be even- 
tually brought forward against his patent ? 
of the case be correct, it is no wonder that our courts of law 
first investigate the whole question as it stands, and then endea- 
vour to give to the specification such a construction as will enable 
a patentee to hold a valid patent for so much as he is entitled to 
and no more, as to which I shall be glad to speak more at large in 
your next. F. W. Campin. 

Temple, 24th March, 1866, 





VENTILATION, 


Srr,—As certain errata which occur in my last letter, in repl 
to Mr. Dymond, make some of the principal paragraphs ambi- 
guous, will you permit me to re-state one or two propositions 
which are important in their bearing on my argument ? 

Ist. If the four ‘‘introducts,” which Mr. Dymond opposes to 
the four cardinal winds, were multiplied so as to cover several 
these air-traps were converted into a 
kind of reverted cowl, which might .revolve.in obedience to the 
wind, and present its mouth for the reception of the direct air- 
currents, the air, when once received into one of these receptacles, 
would pass through the contracted throat. at the bottom of the 
bell, and rush down the tube with imi wwelocity, unless 
its course were retarded by the gradual enlargement of this con- 
duit, and a more gentle rate of motion were i 13 

Whether Mr. Dymond’s machinery would be efficacious without 
the aid of any exhaurient force acting upon the rooms must be 
tested by experiment. His system seems unobjectionable when 
the fire burns, both for the admission of air and the expulsion of 
contaminated vapours. 

With regard to my friend’s illustrative simile of the lake, I 
think he falls into an illusion as to the existence of some causal 
noxus (independent of the physical co-operation described between 
the action of the tributaries and that of the emissary), a kind of 
mysterious law paramount to hydrostatic pressures. 

Mr. Dymond asserts the homology of the two principles known 
as the law of Pascal and the law of Mariotte in the following 
sentence-—‘‘Nature appears, therefore—if I may use the expres- 
sion—to have a preference for unity of efflux, but places no limit 
to the divisibility of the channels of influx.” 

I am happy to think that there is nothing in my plans of ven- 
tilation inconsistent with the adoption of the auxiliaries suggested 
by Mr. Dymond. D. O. Epwarps, M.D., &c. 

London, 27th March, 1866, 





South KENSINGTON MuseumM.—During the week ending 24th 
March, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, open from ten a.m. to ten p.m., 
9,288. On Wednesday, Thursday, and Friday, students’ days, 
(admission to the public, 6d.), open from ten a.m, till five p.m., 
1,774. Total, 11,062. From the opening of the museum, 
5,887,663. 

COMPETITIVE GUN-CARRIAGES.—We learn with much surprise 
that great-_reluctance is manifested in.certain quarters to. test 
Commander Scott’s gun-carriage with that of Sir William Arm- 
strong—long-promised and not yet completed—side by side in the 
same =. We are + ~ a loss pA perceive what can be the legiti- 
mate objection to such a test; it ires no great penetration 
$0 perdeien shad wales the quae arctaneelen by sidew thousand 
questions may be opened up which can never be set satisfactorily 
at rest. There is a wrong way of doing everything, and by a 
strange perversity our naval experiments are almost iavasiobly 
objectionably managed. 

INTERCOURSE BETWEEN EvROPE AND AMERICA.—The regular 
and extra steamers now in the service of the Cunard Company will 
make 156 voyages during the present year; the Inman line, 204 
passages; the National Navigation Company’s st 8, 104; the 
Montreal Steamship Company's, 104; the North German Lloyd’s, 
52; the Hamburg-American y's, 52; Guien and Com- 
pany’s, 52; London and New Yi line, 52; The French Trans- 
atlantic line, 26;-the New York and. Havre line, 26; the Liverpool 
and Boston line, 52; the London amd Boston line, 52; the Anchor 
line, 34; the British and American Steam Navigation Company’s, 
52; and the Baltimore and Liverpool line, 52. This list numbers 
1,074 passages, or an average of ten per week, a striking illustra- 
tion of = rapid growth «. ——-— intercourse between 
Europe and America, as well as of the travelling patronage 
received from each.—New York Evening Post. ” 

THE SvusQquEHANNA RalLway Bripce.— The Baltimore and 
Philadelphia Railway Company have determined to abandon their 
steam ferry, which involves an amount of delay which the direc- 
tors are anxious to obviate. They have, therefore, commenced ‘to 
cross the Susquehanna by a bridge which, in point of length, is 
second only in America to the Victoria Bridge over the St. 
Lawrence. Considerable progress has been made with the work. 
The report just issued states that during the past year five addi- 
tional piers have been built and made nearly ready for the super- 
structure; and three others, left incomplete in 1864, have been 
finished. The whole number required for the bridge is thirteen, 
ten of which have now been constructed. The eastern abutment 
is nearly finished, and the masonry of the other, at Havre de 
Grace, been brought to the level of the coping of the piers. 
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SIR W. G. ARMSTRONG’S WATER PRESSURE 
MACHINERY. 

Water as a medium for transmitting motive power has met 
with a very wide application since Sir W. G. Armstrong, in 1851, 
produced his accumulator. Previous to that time he had 
devised some very efficient water-pressure machinery, which was 
either supplied from the pipes communicating with town reser- 
voirs, or from a tank, or other receiver, placed at a height above 
the machinery sufficient to give the water in virtue of its 
weight, the required pressure; the water being pumped to the 
tank by means of a steam engine. In the former case the pres- 
sure fluctuated, as a result of the variable draught of water for 
ordinary purposes of consumption ; in the latter case the dis- 
advantages are not lessobvious. Building a tower to support @ 
tank at a great height is a formidable undertaking; Sir W. 
G. Armstrong therefore sought to.deyise an artificial head appli- 
cable in all situations. This desidetatum he obtained by the 
apparatus named the accumulator... The-object of its application 
is to preserve.a constant pressure in the pipes,and to accumulate 
the water pumped, and, consequently, the power expended, when 
the’engine is pumping miore is cotisumed. In such 


cases the accumulator th ren 2 io engine, so also 
does it when the exp Sin excess; speed is then in- 
creased to meet the: sed demand for power. 

Condensed air has. been sucogssfully empléyed for transmit- 
ting motive power, and: it is peculiarly adapted, from its elasti- 
city, where percussive action is' required ; but there are serious 
practical difficulties in the way,of its being applied for ordinary 
purposes, such as the increased defects of pumps, the difficulty 
of detecting leakages, &c.; and the loss of power consequent upon 
the loss of heat is an objection in an economical point of view. 

We are of opinion that by a judicious arrangement of relief 
valves, or a small air vessel connected to the cylinder, coal- 
cutting machines may be worked with a greater advantage with 
water than with air. In working mining machinery a natural 
head might be obtained in many’ casesy as the machines are 
worked at a great depth below the surface, the waste water 
could be withdrawn by the ordinary, pumping machinery in use 
for draining the mine. n fy) ee 

In describing the system under Gonsidération we will com- 
mence with the prime movers, the steam engines. Of these 
there are two kinds in common use: the one shown in Figs. 1 
and 2 consists of two horizontal cylinders; in front of each 
is placed a double-acting force pump, the plunger being coupled 
to the piston-rod by means of the sliding block. The illustration 
represents a pair of 2lin. cylinders, each 3ft. lin. stroke, with 
double-acting force pumps 5}in. diameter, with 3jin. rams, and 
two fly wheels weighing collectively about 16} tons. The engines 
are provided with four Cornish boilers, each 26ft. 6in. long, 
6ft. diameter, tube 3ft. 6in. diameter. | Fig. A represents the vari- 
able expansion gear applied to these engines ; A is the centre of a 
lifting valve in the steam passage leading to the steam chest ; 
L the fulcrum of a lever for lifting the valve A, M a rod actuated 
by the cam D on the fly-wheel shaft; C a friction roller attached 
to the rod M ; B a spring to bring back the rod M and close the 
valve A ; E a hand lever with a fulcrum I working on a quadrant 
K, and connected to the. L lever C by the rod F, the rod M 
being attached to the L lever C by the rod H., It will thus be seen 
that the roller C can be raised or loweredby means of the hand 
lever E. With this arrangement the expansion can be varied 
beyond that given by the lap of the slide valve. Still it is readily 
seen that the limit of expansion available in this way is de- 
pendent on the amount. of lap. 

The engines originally constructed were ided with a single- 
acting force pump at each end of ‘the cylinders, but advancing 
experience led to the adoption of a double-acting pump, the 
details of which are shown in the enlarged section, Fig. 3. This isa 
beautifully simple modification of the combined bucket and 
plunger system, by which easy access is obtained to the suction 
and delivery valves. In this arrangement the out stroke of the 
pump causes the water contained in the annular space surround- 
ing the plunger A to be forced, into the pipes, while a further 
supply of water enters behind the piston B, through the suction 
valve D. In the in stroke the water behind the piston is dis- 
charged through the delivery valve C, and half passes around the 
annular space on the other side of the piston, while the remaining 
half is forced into the pipes, the area of the plunger A being halt 
that of the piston B. The piston is formed with two cupped 
leathers with a plate of metal between them. 

Another formof engine in common use, where few machines are 
used and the power required is very limited, consists of a single 
cylinder with three single-acting force pumps worked from the fly- 
wheel shaft by means of eccentrics. With this engine it is necessary 
that, with no expenditure of water at the various machines, the 
engine shall still keep moving, as there is a possibility of its stop- 
ping on a dead point. For this object a relief valve is placed on 
the pipe leading to the accumulator from the engine. The 
accumulator, when fully charged, is made to act on the loaded 
lever of this valve—which allows the water pumped by the engine 
to pass back to the tank—at the-same time partially closing the 
throttle valve, and reducing the speed of the engine to a minimum. 
The engine is thus kept moving at a sufficient speed to make it 
clear the dead points, its motion being augmented by the accu- 
mulator opening the throttle valve when there is increaged ex- 


“The pumps are si Rare oy OOF a iaced in the 
engine-room above engine, a lift pump being employed to 
supply the tank. When it is an object of importance to econo- 
mise the water, return pipes are laid from the various machines, 
which convey the water back to a receiver in the engine-room, 
from which it is again lifted into the tank. The same water is 
thus repeatedly employed. 

A constant pressure is maintained in the pipes, and variations 
in the expenditure pensated for by means of the accumu- 
lator, a section of which will appear in our next week’s impres- 
sion. The working pressure is generally 700 lb. to the square 
inch. Water being “practically non-elastic, the momentum of 
moving weights would in many cases pro such severe shocks 
as to cause the bursting of pipes and cylinders. An air vessel 
has been applied to the pipes, but it was found to destro 
that evenness of motion which renders water pressure appli- 
cable to such various purposes. The simple ram being so 
much in use, with the action of the hydraulic b= the air 
renders its motion very uncertain, and it is found advisable to 
discharge all air from the pipes and cylinders, for which purpose 
air-cocks are provided. To relieve » ae ol main 

ipes a very simple arrangement is employed; it’consists of a lifting 
a Lt an weight, similar to an ordinary safety valve, but 
instead of a non-elastic connection between the lever and weight, 
a spring is interposed of sufficient elasticity to support the 
weight. By this means the inertia of the weight is prevented 
from checking the sudden motion of the valve when acted on 
by the momentum transmitted thro the water. The pipes 
being made sufficiently capacious, the friction of the water is an 
inconsiderable item. 

Water being practically inelastic, the power expended in 
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SIR W. G. ARMSTRONG’S HYDRAULIC MACHINERY AT THE LONDON DOCKS. 
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Working a thathine at a stated velocity is easily estimated. 
The pressure being constant at all velocities, the power 
expended is in direct proportion to the volume of water ex- 
pended, and for a certain machine at a constant velocity is a con- 
stant quantity, unless the machine be so constructed that the ex- 


penditure can be varied to meet the variety of power required. | p! 


This cannot be accomplished with a simple ram and cylinder. 
Thus single-power machines produce the greatest economy when 
exerting their maximum force regardless of velocity. In com- 
paring this system with any other for the same object the 
problem does not resolve itself into a mere question of direct, 





economy of power so much as simplicity, applicability, and safety ; 
in these respects no other means in use for transmitting power 
can compare with it. and thereby bring itself to rest. Such is the rapidity and facility of 
In certain cases, where a considerable exertion of power is re- 

quired with intervening periods of inaction, such as in the exam- | 133 tons, can be transferred from the deck of the steamer to the 
le of opening a heavy swing bridge, the accumulator has been 
successfully employed in connection with a hand force pump. 
One man by continued working may store up a considerable 
power to be expended at intervals. themselves to the level of the boat, and always to’ stop at the 

. 





The traffic of the Aix-la-Chapelle and Dusseldorf Railway | level of the railway. 
is shipped and unshipped at the ferry across the Rhine by | (To be continued.) 


means of a vertical hydraulic hoist; the rise and fall of the plat- 
form being made to close the admission and emission valves, 


operation that a train of twelve coal wagons, weighing collectively 
railway, a height of about 20ft., in twelve minutes. Each hoist 


lifts two wagons at a time, and raises its load in ten or twelve 
seconds, These hoists are so arranged as always to accommodate 
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TO CORRESPONDENTS. 

Nortce.— A Sprctat Eprrion of Toe Encrneer is published for 
Forrtcn CIRCULATION. is edition, printed wpon paper. 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. ; 

*,* We beg to call the attention of our Advertisers to the. notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*,* Letters intended for ication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies, 

B. F. (Tredegar) —Your letter has been overlooked. Moriarty's patent és 
numbered 2219, September 10th, 1864. 

T. M.—The entire question turns on the construction of the deed of assignment, 
and is therefore one for a lawyer; but, as far as we can see, you will have no 
difficulty in recovering your money. _ : . 

M. A. C. (Preston).—Downing’s Practical Hydraulics, or, still better, D' Aubuis-~ 
son's Hydraulics, translated by Bennett. No single work will thoroughly 
answer your purpose. We must therefore refer you to the writings of Beard- 
more, Morin, Switzer, Ewbank, &c. 

A CORRESPONDENT.— There 1s no single formula which will suffice for the solu- 
tion of the problem of the bowstring lattice girder under ali conditions. The 
easiest method of arriving in practice at the strains on the braces in any par- 
ticular case is by ascertaining the distribution of the loading, and applying to 
adiagram of the structure, drawn to scale, a geometrical process which we have 
not space to describe. You will find it fully explained at page 35, et seq., of a 
valuable little manual, “ On the Strains on Structures of Ironwork,” by F. W. 
Shields, M, Inst. C.£., published by Weale in 1861. 


PAPERS ON PUDDLING. 
(To the Editor of The Engineer) 

SIR,—Will the writer of “ Papers on Puddling” kindly say where the 
bottom and side plates described in his papers can be obtained ? 

Liverpoul, March, 1866. A SUB-MANAGER. 

COLD-DRAWN STEEL TUBES, 
(To the Editor of The Engineer.) 

SIRk,—In your description of the machinery at the Cold-drawn Steel Tube 
Company’s works the makers’ names are given in connection with the large 
machine; but in describing the **tapering” machine, of which you speak so 
highly, our names are not mentioned. Will you allow us to state in your 
columns that we are the manufacturers of that machine ? 

258, Euston-road, London, N.W., WAILES and ROBINSON. 

26th March, 1866. 
E. HODGSON’S LOCKS, 
(To the Editor of The Engineer.) 

$1r,—You have in your last number a notice of a patent of mine (No, 2198, 
1865) for the manufacture of locks. The notice, which is copied verbatim from 
the beginning of my specificatiun, is, of course, perfectly correct ; but, leaving 
off where it does, it would convey the impression that the whole of my inven- 
tion was comprised therein, which is so far from being the case that probably the 
most useful part of it for general purposes is omitted, viz., the blocking an ordi- 
nary main bolt of a lock by means, first, of a secondary bolt that, by the same 
key (an ordinary single-bitted one), and by the same revolution thereof, behind 
it; secondly, by means of a lever or tumbler carrying a blocking piece, which 
descends behind the bolt on locking it. 

I quite understand how this has occurre!, as immediately after the part you 
have printed the reference to the drawings begins; and any one looking at the 
specification merely for the purpose of abstracting it would very probably 
think that the whole of the invention had heen already shown. 

Temple, March 27th, 1866. E. D. Tlop@son. 





MEETING NEXT WEEK. 
Tak INSTITUTION OF CIVIL ENGINEERS,— There will be no meeting of 
tl is society on Easter Tucsday. 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 158; 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
I Fn be taken, an extra charge of two shillings and sixpence per annum will 
THE ENGINEER is registered for transmission abroad, 


Letters relating to the advertisements and publishing department of this paper are 
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ROLLED v. PLATE GIRDERS, 
_ For some months past experiments, having for their 
immediate object the demonstration that a solid rolled sec- 
tion of iron Ss a resistance to a breaking weight 
very considerably superior to that displayed by an ordinary 
ae beam of equivalent area, have been put prominently 
fore the public. It has even been asserted that the 
former description of beam has exhibited a resistance dou- 
ble that of the other. In the absence of direct proof, 
which would depend upon conditions the fulfilment of 
which it would be difficult to ascertain with accuracy, we 
unhesitatingly pronounce an entire disbelief in this asser- 
tion. Our incredulity does not arise from any innate pre- 
judice against rolled girders, or from any henip-anedis 
attachment to, or admiration of, the plate or other forms 
in present use. Quite the contrary. If we had any bias 
it would decidedly incline towards the solid section, for 
there is very little doubt but that it will ultimately super- 
sede built-up sections. It is simply a question of cost. 
Whenever it becomes possible to obtain a given number of 
square inches—whatever may be required—in a rolled sec- 
tion, at the same price as an equal, or rather greater, num- 
ber in a constructed section, the latter must give way. 
We say rather greater. This statement requires further 
explanation, more icularly as it is a point the consi- 
deration of which does not appear to have been taken into 
account in the many comparisons which have been made 
between the two principles. 
In every structure, whether of iron, timber, or other 
material, consisting of a large number of component 
there is evidently a certain amount of material, whether of 
the same description as the parts themselves or otherwise, 
consumed in making the connections between those 
This amount of material is represented in any built-up 
wrought iron girder by the rivets, covering plates or wrap- 
es and any other metal employed in the securing or 
ormation of the joints and connection of the various por- 
tions. It must be kept in mind that none of this extra 
metal can be taken into calculation and rendered available 














for the strength of the a, It cannot enter as a quan- 
tity into the formule for deducing the strains upon the 
structure. Engineers employ two terms in calculating the 
strength of compound structures, viz., the gross and the 
nett areas, The gross area—or it may otherwise be called 
the gross weight—is the total weight of metal, including 
the extra material above‘mention The nett area is the 
area or weight available for calculation, after deducting the 
rivet-holes and other extraneous iron, The difference, 
therefore, between the gross and nett weight is a dead loss. 
It adds to the weight of the girder without adding to its 
strength. We do not include any material used for stiffen- 
ing purposes in our present investigation, as it would be 
foreign to the question, nor do we. intend entering upon 
the questio verata —— the deduction of the rivet- 
holes in some pre of a built-up girder, and their non- 
deduction in others, It is sufficient to know, for our pre- 
sent pu that the rule of the Board of Trade is to 
deduct them wherever they occur. The equalisation of 
the two areas or weights by the reduction of the greater, 
becomes manifestly a highly important consideration in 
the designing of either a small or a railway 
bri and the minimum of material, combined with the 
maximum of strength, is only obtained when these con- 
ditions are fulfilled. Herein lies the chief merit of the 
rolled girder, insomuch as it virtually complies with these 
conditions. The whole of the metal in the flanges of a 
rolled beam, premising that the beam consists of one solid 
section, and nothing else, is available for calculating its 
strength, and its gross equals its nett area. We thus see 
that for a given available sectional area we can afford to 

y a little more for it in the form of a rolled section than 
in a built-up one. For, suppose we required a girder pos- 
sessing a nett sectional area of twelve square inches, in the 
solid girder we have it at’once, and it only ; but in a con- 
structed girder we must have a area containing the 
twelve square inches required, and something more besides. 
In plain lan e it amounts to this: iron being sold by 
the ton, in purchasing a rolled section we could afford to 
throw in the difference between the gross and nett weight 
of an equally strongly-constructed girder and still have 
an equality. It may be mentioned that rolled sections of 
limited areas can be obtained in the market at nearly the 
same price as ordinary bars and the common sections in 
use ; and it is merely a question of demand to render them 
obtainable at the same price. It should also be borne in 
mind that in the equalisation of the two areas all the 
workmanship attendant upon their difference will be saved, 
thus, @ fortiori, allowing of a higher price per ton for the 
rolled sections. The olled sections are clearly an attempt 
to obtain that approach to simplicity which is decidedly 
the great merit of cast iron. A cast iron girder approaches 
as nearly to simplicity as a wrought iron one departs from 
it. Had cast iron been endowed with some of the valu- 
able qualities of wrought, we should never have had either 
solid, rolled, or built-up beams. 

To return to the first partof oursubject. Therolledgirders 
under experiment are the subject of a on which appears 
to consist in rivetting ordinary wrought-iron plates to their 
flanges. Legally thisis, doubtless, a patent ; but it certainly 
has not the Sie of a claim to originality ; nor, candidly 
speaking, do we see the least merit in it. Wrought-iron 
plates, many years ago, were connected to the flanges of 
cast-iron girders, but failed to afford the anticipated suc- 
cessful results—as, in truth, all combinations of cast and 
wrought iron have done. Numerous instances of the total 
failure of such combinations, attended frequently with loss 
of life, have appeared at different times in our daily 
journals. Rolled sections, of nearly every conceivable 
form, have been for years in the market; and the mere 
rivetting of plates to them is an operation inseparably con- 
nected with the erection of the smallest examples of not 
only the main girders, but even the cross girders of any 
railway bridge. That results so extraordinary and so 
unaccountable should attend the practical testing of a 
girder, embodying no other principles but those which are 
well known and established, and presenting no novelty in 
either form or workmanship, is a circumstance which 
carries primd facie with it the evidente of mistrust, and 
requires the most rigid confirmation. Quoting from a 
contemporary we find that one of the patent rolled beams, 
8in. deep, with flanges 2\in. by gin. thick, and having a 
wrought-iron plate 6in. by Zin. rivetted to the top flange, 
was subjected to the ordeal of testing at Mr. Kircaldy’s 
new testing works. The beam was placed between sup- 
ports 20ft. apart. The breaking weight of this beam, with 
the load at centre, as in the experiment, is 2°50 tons, taking 
the gross area of the bottom flange to equal its nett area. 
In deducing this result we have considered the constant 
as 80. This is high—in fact too high— for beams of this 
description, and 75 would probably be nearer the mark. 
A weight of seven tons was placed on the centre of the 
beam without breaking it. We have, therefore, the 
astonishing result that a beam, whose calculated breaking 
weight is 2°5 tons, is not broken with three times that 
weight actually placed upon it! Another half ton may 
be safely relied upon as necessary to fracture the beam, 
since seven tons did not quite do so, thus giving the above 
proportion. The result so arrived at is at total variance 
with all those obtained by frequent and accurate experi- 
ments, which have invariably demonstrated the approxi- 
mation—sometimes a very close one—between the calcu- 
lated and the actual breaking weights of any girder, 
whether of cast or wrought iron, It is worthy of note 
that, wherever any wide discrepancy has existed in any 
particular instance, it was never in excess, but the reverse, 
and owing to some condition, theoretically assumed, not 
being practically fulfilled. 

In another of the tests two rolled girders were rivetted 
together through the flanges, one over the other—that is, 
the top flange of one was rivetted to the bottom flange of 
the other. The two girders were each similar to one 
another and to, the one already alluded to; and the upper- 
most had an additional plate rivetted on to its top flange. 
This combination presents the anomaly of a central flange, 
or flange in the middle of the depth of the web, which is 
purely a waste of material, and betrays 4 want of know- 





lodge serpasting the correct duty of the web of any flanged 
beam. e only real difference between this and the 
first-mentioned girder consists in the of this latter 
being double t of the former. the breaking 
weights are directly as the depths, that of this double 
beam, in accordance with theory, should be five tons.’ It 
was, i ol to be tae tons! We would sug: 
gest that it wo exceedi interesting to what 
result would be cbtained by matiag a tripleswindor” It is 
extremely —_ judging from the existing data, that 
the actual breaking weight at the centre would reach six 
or seven times the theoretical one. It is asserted by those 
who place implicit faith in these experimental violations 
of all theory and py may without being able to fully 
account for them, that they are in some measure due to a 
kind of sympathetic action between ‘the web and flanges, 
which permits the former to be included in the sectional 
area available for calculation, and that such is not the case 
in the ordinary plate girders, This reasoning is doubly 
fallacious. In the first place, it is well known that the 
advocates of the plate system, in opposition to the ad- 
herents of the open webbed forms, maintain that a small 
portion of the solid web may be included in the nett sec- 
tional area, and ‘contend that the web relieves the flan 

of so much as one-sixth of their strains. Those who prefer 
the open webs, although they do not concede so much as 
their opponents claim, willingly allow that the solid web 
does relieve the flanges of some portion of their strains, 
but qualify their admission by stating that this advantage 
is more than counterbalanced by the quantity of super- 
fluous material entailed in the construction of the solid- 
sided forms. There are, on the other hand, eminent 
authorities who deny that any portion of the web can be 
correctly included in the nett area, and we are inclined to 
consider their views more. sound than those of their oppo- 
nents. To claim the area of the web for calculating the 
strength of a rolled beam, upon the purely hypothetical 
grounds that it is more amalgamated or incorporated, so to 
speak, with the flanges, is erroneous, both theoretically and 
practically considered. If the case were so, there is no 
reason, arguing analogically, why the same item should 
not be included in estimating the strength of cast iron 
girders? The experiments of the late Mr, Eaton Hodg- 
kiuson established indisputably that the area of the web 
did not affect the breaking weight of the beams, and it is 
not included in his well-known formula, deduced from the 
experiments. But for the difficulty attendant upon the 
production of large castings of very unequal and irregular 
sections, the webs in his experiments would have n 
made thinier than they were. The duty of the web, 
whether a solid or open one, is to maintain the flanges at 
a fixed distance apart, and to be sufficiently strong and 
rigid not to yield by its own flexure before the ges 
themselves give way. Any increase of sectional area be- 
yond what is sufficient to accomplish this purpose, is only 
adding superfluous weight to the beam. If we imagine a 
line, pusuliel to the flanges, passing through the neutral 
axis or centre of the web, the duty of the web is to keep 
the leverage, or, in other words, the moments of all the 
particles in the flanges constant about this axis. The true 
value of the web is included in the depth of the girder and 
nowhere else. 

To satisfy the minds of those who have no other inte- 
rest in the success of any new principle or design than 
that dictated by an earnest regard for the advancement of 
science and professional integrity, further proofs are neces- 
sary before the experiments we have described can be 
received as conclusive evidence of the value of the recent 
patent. In order to effect a fair comparison of one of the 
patent girders with any other, there must be positive proof 
that the following conditions are complied with :—The 
iron must be of identicaily the same quality, the nett areas 
must be accurately equalised, and the thickness of the 
flanges in the two different girders ought to be made as 
nearly equal as possible. The other arrangements must 
be conducted with a perfect uaiformity in the two test- 
ings, and the results recorded by disinterested observers. 
While, in common with all professional and scientific men, 
we hail with pleasure every attempt to demonstrate the 
practical value of every new design or machine, we are, on 
the other hand, in their interest, as well as our own, bound 
to carefully and seriously take into consideration the 
grounds upon which we base our opinions, whether favour- 
able or adverse, 


THE THAMES EMBANKMENT, 

Tae works of the Thames Embankment now progress 
with an appreciable rapidity. So long as the river 
swallowed up caissons, piles, puddle, and earth by the 
thousands of cubic feet, it was difficult for those not 
actually engaged upon the works to form an accurate esti- 
mate of the amount of labour and material expended. 
But within the last few weeks the handsome cut stone river 
wall begins to rear itself above water, while new tracts of 
land are being formed between it and theshore. The coffer- 
cam has been removed in more than one place, and an 
approximately accurate idea may very well be formed of 
tke really magnificent effect which will be produced by the 
completed work. In the removal of the piles an ingenious 
cutting machine, designed by Mr. Murray, whose chain 
pumps have been extensively used all over the works, is 
now employed almost daily, The machine consists of a 
circular saw at the bottom of a vertical spindle, driven by 
a portable engine. The spindle is supported in a suitable 
framing, so arranged that the position of the saw can be 
accurately determined from above, and thus the piles can 
be cut off far below water to thé same level. The principle 
of the machine is, of course, not novel, as the circular saw 
was used in cutting piles under water in America many 
years ago, but the arrangement of details is “7 ingenious, 
{t would be impossible to give an accurate idea of these 
without engravings, the drawings for which we have in 
progress; we shall, therefore, reserve further description of 
the machine for the time. It may interest some of our 
readers to know that saws were first used on the Thames 
in cutting piles by Labelye, when building old Westminster 
Bridge, about 1738, The sawing apparatus, however, con- 
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sisted of a straight blade carried at the lower end of a| to the Board of Trade for the state of the hull of the vessel 


timber frame itting of horizontal pendulous motion. 
The arrangement was, therefore, totally unlike that of Mr. 
Murray’s, which does not admit of being worked by 
manual power as was Labelye’s. 

The greater proportion of our readers no doubt imagine 
that the embankment will constitute a magnificent street 
or promenade, extending from Westminster to Blackfriars, 
if not to London bridge, beneath which will run a main 
sewer, a subway, and a section of the Metropolitan District 
Railway. Unless some change is effected on existing ar- 
rangements we much fear that this just and reasonable 
expectation will be disappointed. Our readers will hardly 
credit the statement that the railway is to be carried 
from Westminster to Hungerford, at all events, in open 
cutting, through the very best part of the embankment. 
Yet the fact is even so; and we hasten to enter our 
protest against a scheme which cannot fail to destroy 


.the beauty as well as the utility of what should be one 


of the finest terraces in Europe. The Thames embank- 
ment was certainly not constructed to hold an open 
cutting, and we feel certain that were the real facts of the 
case known steps would be taken to save it from such 
a desecration. The people of London have heard from 
the first that the Metropolitan District Railway was to 
run beneath the roadway of the embankment, and but for 
the announcement now made by us, the belief in the 
underground character of the line might continue to exist 
until it was rudely dispelled by the actual construction of 
the open cutting. It is urged, we believe, in defence of 
this admirable scheme, that there will be only 16ft. of head- 
way available between the surface of the roadway and the 
rail tables. Deducting 2ft. 6in. from this for the thickness 
of a covering arch, or the depth of girders, and clearance, 
there is still left an available height of 13ft. Gin. for the 
rolling stock, even less than which should be sufficient 
for engines specially designed. We have taken the mea- 
surements given above from the drawings of the new line, 
which show a very handsome parapet or balustrade on 
either side of the cutting, which is removed about one 
hundred feet from the river front. Whether the presence 
of such a cutting worked by five minute trains is or is 
not likely to affect the value of house property on the 
embankment we leave others to judge. We have placed a 
simple statement of facts before our readers, and we trust 
that energetic steps will at once be taken to ascertain why 
such a departure from the original design has been per- 
mitted. It is, in many respects, a direct breach of faith 
with the people of London, and in any case an open 
cutting should only have been adopted as a last resource, 
and after careful discussion. As far as we can learn, how- 
ever, the point has never been discussed beyond the engi- 
neer’s office, and Tur Enerxeer is the first journal to 
make the real facts known. We trust that we shall find 
them promptly acted upon. 


SHIPWRECK BY RULE, 

THanks to the relatives of those lost in the London, to 
the evidence almost miraculously thrown up by the sea, 
thanks to Parliament and the press, the 7imes more 
especially, the whitewash is being gradually scraped off 
the case of the loss of the London ; and the matter stands 
before us all as a naked and hideous testimony to the 
inefficacy of direct Government interference. Every deduc- 
tion from the facts lately brought before the public, at their 
own peril, by Board of Trade otticers who really understand 
their duties, has been cqnfirmed in a way that must soon 
bring about those changes in the present laws which have 
been at last proclaimed to be necessary by the most opposite 
parties in the House of Commons. Sir John Pakington’s 
well-framed speech of last Monday week, was neither more 
nor less than an indictment of the fourth part of the 
present Merchant Shipping Act. When two such vessels 
as the Amalia and the London almost simultaneously go 
“to the bottom like stones,” in a storm outlived by the 
poorest craft, it is time to ask whether, indeed, all our 
legislative and other safeguards against such wholesale 
disasters are not based on a wrong principle. 

There are two principal features im the present enactments 
—the official inquiries into any disaster, and the rules by 
which the occurence of losses at sea is sought to be pre- 
vented. Sir John Pakington, we think conclusively, showed 
that the Board of Trade inquiry into the loss of the London 
was a “mockery and a delusion,” and it is more than 
probable that a closer acquaintance with the matter in 
hand would have enabled him to make out a yet stronger 
case. In fact, anything more unsatisfactory in the con- 
stitution of the court of inquiry into the loss of the London 
than the choice of the witnesses examined, than the mode 
in which their examination was conducted, can scarcely 
be conceived. In the first place, it was a most damaging 
omission that the engineering elements of the inquiry were 
utterly disregarded—that, in one word, there wasno engineer- 
ing assessor attending the inquiry. Here wasa disaster, the 
investigation of which demanded practical engineering know- 
ledge, attempted to be grappled with by people without 
any engineering knowledge. Everything points to the 
fact that the immediate cause of the wreck was the influx 
of water down the hatchway putting out the fires. Were 
the floor plates raised to let the water down into the bilge? 
Had the engineers been using the sea injection? Was it 
shut off? Was the centrifugal pump to which reference 
has been so often made, speeded to pump against a 10ft. or 
12ft. head, or only to circulate the condensing water! The 
magistrates and the nautical assessors probably knew as 
much about an engine as an engine about them. 

But if the court was absurdly constituted for its 
intended purpose, the mode in which the majority of the 
witnesses was chosen was yet more absurd. Six had 
been “connected with the construction of the ship or her 
“machinery, or in the stowage of her cargo,” six were 
surveyors who had inspected her, and three others were 
emigration officers ; and all these gentlemen were almost as 
much interested as the owners themselves in proving that 
the ship was not ill-constructed, ill-equipped, ill-formed, 
ill-manned, and ill-navigated. And yet, with all this, we 


understand that ¢he engineer surveyor actually responsible 








was not examined. Mr. Taplin, who was examined, 
stated that he had never been to sea; and Captain 
M‘Lean admitted that the London “ was the first passenger 
“ vessel cleared by him from the port of London under the 
“ Passengers’ Acts.” It is true that, as was unavoidable, 
the three surviving passengers were examined, and from 
that time, as Mr. Benson, the barrister, one of the relatives 
of those lost, informed Sir John 8. Pakington, “ the 
“ aspect of things changed ”—these witnesses “ were strong 
“in denunciation of the behaviour of the vessel, and all 
“ were men accustomed to the sea ; one had been by pro- 
“ fession a sailor.” 

But if the constitution of the court of inquiry, and the 
choice of the witnesses, were illogical, and ill calculated to 
serve the public interests involved in the inquiry, the mode 
in which these witnesses were examined was, if possible, a 
more direct insult to the intelligence of the country. That 
these witnesses, naturally biassed as they were, should not 
have been cross-examined; that the ordinary -and 
immemorial process of English jurisdiction, daily and 
hourly carried out in cases involving the loss of a handker- 
chief, should have been stayed in a case immediately 
involving the loss of hundreds of lives, sounds ‘like a 
carnival of lawlessness played out in the very name 
of legality. The President of the Board of Trade dis- 
tinctly stated, from his place in the House, that though 
“the Act of Parliament is entirely silent as to whether 
“ counsel for any of the persons interested, directly or in- 
“ directly, have a right to be heard,” his “own opinion is 
“ that that was a matter entirely within the discretion of 
“ the presiding magistrate of the court.” This is also the 
opinion of better lawyers than Mr. Milner Gibson, and 
perhaps better lawyers than Mr. Gibson will also pass a 
severe censure on the course adopted in the matter by 
Mr. Traill. 

It is to be hoped that the whitewashing inquiry of the 
Board of Trade will be superseded before some other 
tribunal, and that the undoubtedly complex train of 
causes which led to the disaster—but a type of many 
others of less glaring importance—will be investigated as 
only a well-appointed court can investigate such questions. 
We had, indeed, hoped that some more light would have 
been thrown on the matter at the last meeting of the 
Institution of Naval Architects, but the same influences— 
influences easily guessed at by men of the world—that 
palsied the action of the Board of Trade inquiry, seem to 
have been also present in the hall of the Society of Arts. 
It is true that, in his opening address, Sir John 8. Pak- 
ington reminded his hearers of his speech made a few 
days ago in the House of Commons, with respect to the 
losses of the London and of the Amalia. But he still 
reverted to the fallacious principle of Government rules 
and Government superintendence as the only means of 
safety to the public. “Regulations must be made, ships 
“must be built for the convenience of passengers, but 
“they must not afterwards be unduly loaded with cargo, 
“so as to be unsafe upon the sea.” It is true that “the 
“ passengers who pass to and fro are not judges of the 
“ question,” that “they can take no precautions for their own 
“ safety ;” but that they can, under present circumstances, 
trust “to the skill and science of those who build these ships,” 
or “tothe care which the Legislature and the Governmentare 
“ bound to takeof their subjects,” is what we doubt, and what 
wethink isdistinctly disproved bythe history of the London. 
If ever a vessel was petted and nursed, and inspected and 
examined, it was the London. Constantly watched and 
visited while being built by the Board of Trade surveyors, 
when finished she was gladly passed by them as efficient 
and in good condition for her intended service. She was 
similarly surveyed and visited by Lloyd’s surveyors and 
by the emigration officers. She at last went away with 
the official Board of Trade certificate; and yet, notwith- 
standing all these admirably scientific and skilled surveys 
and inspections—after all the minute statutory regulations 
of the Board of Trade and of Lloyd’s Registry had been 
complied with—she went to the bottom. All this elaborate 
examining machinery did not prevent the London going to 
sea with an insecure engine-room hatch, with no provision 
for battening down the after companion, with spirketting 
higher than the combings of the hatchways, with sc uppers 
of curved iron pipes, and with coal on deck ready to get 
into the scuppers and stop them up. The “ spirketting,” or 
spur-curtain, formed a solid side to the vessel 16in. above 
the deck line, and on the top of this came a bulwark with 
water doors. With the coal on deck the scuppers soon got 
choked up, and the heavy seas were thus kept on the very 
deck of the vessel as she rolled about. The natural result 
was that the combings of the hatchways soon got washed 
away, and that a large volume of water was ready to pour 
down into the engine-room. Whatever professional 
opinion was elicited at the Institution of Naval Archi- 
tects, on the loss of the London, took place in the course of 
the discussion on Mr. J. Grantham’s paper “On the 
“ Length of Iron Ships, in Reference to Recent Losses at 
“Sea.” Mr. Grantham ascribedjthe main cause of the wreck 
“to the loss of the engine-hatch”—a view we have, indeed, 
previously maintained. “Those who know the large gap, 
“ 12ft. by 7ft., made in the deck from such a loss, and the 
“ difficulty of replacing it in a heavy sea, would agree that 
“ there is sufficient to account for what followed.” And 
he also very properly observed that “though this might 
“have been the immediate cause, there were probably 
“many precedent causes deserving attention.” In the 
course of the discussion which followed, Mr. Scott Russell 
pointed to the great probability that the cargo of iron on 
board the London was badly stowed—* nothing would 
“ prevent the bad stowage of a good ship, and nothing 
“could prevent a badly stowed ship from going to the 
“ bottom in a heavy sea;” and Mr. Reed fully agreed with 
Mr. Gran‘ham that “the dimensions of the London were 
“ moderate dimensions.” Of course, with proper propor- 
tions, there is as little limit to the length of a ship as to 
the length of a girder. Whether the London was properly 
proportioned is one question. Whether she was properly 
stowed is yet one amongst many unsettled questions 
about the ill-fated ship, which could only be answered by 





a sound inquiry, taking questions of seamanship, as well 
as of construction, inte consideration. But all these are 
points which no Board of Trade rules — rule they 
ever SO May ang: possibly meet. Ought the Board 


of Trade to have given lessons in English to the Dutch 
sailors on board a Perhaps this would haye' been 
easier than giving lessons in engineering and shipbuilding, 
or teaching navigation. Should the stevedore have been 
also officially taught to stow away iron bars? The few 
existing meagre official rules seem to have been evaded by 
employing a by! engineer begun? ese a first-class 
certificate, and by leaving o and therefore ing use- 
less, the regulation bulkheads Afterthis, can pcmcy Rowel 
for a moment that painting the ship with the deep load line 
would have been of any use? At the inquiry — 
McLean put in a report of her sails, to show how pe ectly 
equipped she was. This report, as was elicited by mere 
chance, “ had been given him two days before the inquiry 
“by the owners of the ship.” Well might Mr. Henley 
say that “the officer might just as well have been smoking 
“ his pipe at home” as inspecting the London. 


TROTMAN’S ANCHOR PATENT. 

Tue slightest consideration must show that the principle 
of prolonging a patent beyond the regular time is founded 
upon an eminently just principle—upon a principle that 
must stand or fall with patent right itself. No one the 
least acquainted with patent property can be unaware that 
the usual term of fourteen years, while it is probably too 
long for some, is often too short a time for introducing the 
best inventions, The truth is trite; and yet the difficulty 
of the practical application of the principle is such, that we 
lately saw the majority of the Royal Commission on Patents 
decide for the abolition of prolongations; for while the 
principle may be perfectly just, it is certain that its prac- 
tical carrying out is surrounded by obstacles. It is 
scarcely possible to imagine a more difficult case for 
decision than that of a petition for prolonging a patent. 
It is evident that a most complex train of circumstances 
have to be taken into consideration. In the first place, as 
has been laid down by the Master of the Rolls, a prolonga- 
tion is to be given as a reward “for the peculiar ability and 
“industry” involved ; in the next, because “some great be- 
“nefit, of an unusual description, has by the inventor been 
“conferred upon the public ;” and lastly, on account of the 
insufficient remuneration for his “strenuous exertions to 
“ make the invention profitable.” The investigation of every 
one of these questions would be difficult for any court, but 
more especially for the tribunal now appointed to consider 
these questions. When we say that the Judicial Committee 
of Privy Council trying these cases consists of judges, 
sitting without any aid from engineering assessors, this is 
quite sufficient to account for the many mistaken decisions 
which have been given, and which have led to a general 
desire to abolish altogether the legality of prolonging a 
patent. 

On the 17th instant the Judicial Committee of Privy 
Council gave a judgment in the matter of a prolonga- 
tion, which ultimately affects the interests of all patentees, 
and more especially of those patentees granting royalties 
for the use of their inventions. We may as well at once 
say that, as the patent in question will shortly expire, 
there being no time for an appeal against their lordships’ 
decision, we feel quite unfettered in expressing our views 
in the matter of the prolongation of Mr. Trotman’s patent 
for improvements in anchors. At the same time we will 
not go at length into the merit of the invention, and the 
ratio of the reward to that merit. It is certain that no. 
opposition was made to the prolongation, though it is well 
known that many thousands of this kind of anchor are in 
use in the mercantile navy. 

To begin at the beginning, we may premise that Mr. 
Trotman’s patent was taken out a short time before the 
expiration of Porter’s patent for a tumbling anchor. 
Porter's patent had been worked by Mr. Honiball, 
an uncle of Mr. Trotman, who assisted him in his 
business, not as an anchor maker, however, but as a com- 
mercial man, The mere principle of a tumbling anchor 
(or of an anchor with movable arms, oscillating in a pin 
fixed in the shank) was old, being not merely forestalled 
by Logan’s anchor, but by several previous attempts. 
The amount of “biting” power of Porter's anchor was 
its fatal defect, and its holding power was not greater 
than that of the ordinary anchor. Trotman’s improve- 
ments, though they might be superficially termed slight, in 
fact constituted what the French term the perfectionnement 
of the tumbling form of anchor. By making the horn or 
toggle for canting the anchor and opening the flukes wider 
than the arm, the fatal defect of Porter’s anchor—defective 
biting power—was remedied. By affixing the palm of 
Porter’s anchor intermediate of the breadth of the arms, a 
shape was given it, which made the anchor plough, so to 
speak, into the ground when pulled by the cable. As we 
engineers all know, such apparently slight modifications 
constitute all the difference between a good and a bad 
invention, and they are always the fruit of much power of 
observation and thought. Thousands of dead skeletons of 
invention lie buried in patent specifications that only 
require such a revivifying breath to start into usefulness. 
At any rate, Trotman’s anchor has been the only anchor 
which has made headway against the old fish-hook, still 
almost exclusively used by the Admiralty as it was by 
Czesar when he invaded this country. As the Lords of the 
Judicial Committee of the Privy Council themselves state: — 
“ Tn 1853 ananchor committee, appointed by the Admiralty 
“ to determine the relative merits of different descriptions 
“ of anchors, after submitting them respectively to various 
tests, reported most favourably of Trotman’s anchor, — It, 
indeed, “ proved to possess greater holding power than 
“ Porter’s.” And this scientific committee also state that 
when submitted “to trials with anchors on the Admiralty 
“ plan, of the respective weights of 30cwt.,35cwt., and 40cwt. 
“ (stock included), no doubt was left upon the minds of the 
“ committee that in regard to holding power with a steady 
“equable strain, Trotman’s anchors were fully equal to 
“ Admiralty anchors of at Jeast 24 per cent. greater 
“weight.” It is strange enough that the Admiralty has 
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not given Mr. Trotman’s views a fair trial. Its rejection 
of this anchor, in the teeth of the report of its own com- 
mittee, was not, however, imitated by the mercantile navy. 
In spite of the fact that not less than 400 other different 
forms of anchors have been patented, Trotman’s anchor 
has been introduced to a very oom extent in the merchant 
service, 

But, say the Lords of the Judicial Committee of Privy 
Council sitting on the case, “admitting the merit of the 
“petitioner, the next question to be considered is the 
“sufficiency of the remuneration.” By a not unusual 
arrangement—though Lord Chelmsford and his coadjutors 
strangely look upon it asa “peculiarity” in this case—Mr. 
Trotman did not make the anchors himself, but preferred 
“to grant licences to iron-smiths to manufacture them on 
“their own account.” “In all prior applications” of the 
kind, “the patentee has himself ane and sold the 
“ patented article,” “or he has assigned away his patent 
“altogether.” This is far from being correct, as the 
arrangement whereby a patent is worked by others than 
the patentee, and in return for a royalty, is the most 
common one. From 1835 to 1862 inclusive, 137 applica- 
tions for prolongation were made ; sixty-two of these were 
granted, and “of those granted, forty-eight have been 
“granted to the patentees themselves,” and only fourteen 
“to assignees. It is observed that “the petitioner might, 
“if he pleased, have become the manufacturer of his 
‘patented anchor,” and “if he had, it would then have 
“been necessary to ascertain what part of the profits of 
“the manufacturing business ought to be ascribed to the 
“patent.” And this is just the most difficult matter 
when.a patentee himself manufactures, as, in such a case, 
the accounts which strictly refer to the patent are 
necessarily more or less mixed up with the accounts of the 
other business. “In arriving at this result the proper 
“course would have been to deduct the original cost of the 
“anchor, the ordinary amount of manufacturer's profits 
“ in the particular trade, and probably an allowance for the 
“ time and labour of management, and the remainder would 
“ then have been the profit due to the patent.” This reads 
very well on paper, but their lordships would not have 
found it so easy to strain and sift the actual accounts. 
The patentee, however, did not himself manufacture, and, 
most naturally, only showed what amount of royalties he 
obtained. “Under these circumstances” “it is evident,” 
to the Judicial Committee, that they could “not arrive at 
“a knowledge of the whole amount realised by the patent ; 
“but that the question would be changed from what the 
“patent had produced to what it had yielded to the 
“ patentee.” Their lordships, therefore, considered that 
the petitioner should have brought “into account the pro- 
“ fits obtained by the licensees in respect of the patent.” 
That is to say, the petitioners should have “brought into 
“account” the books of a number of manufacturers, 
comprising a whole trade; and the complicated problem 
of separating the profits due to the patent from the 

rofits arising from mere manufacturing should have 
— carried out with accounts, extending over a num- 
ber of years, and with a number of manufacturers, 
and amounting to £300,000, Of this gross amount, 
Mr. Trotman proved he had obtained only 5 per cent., or 
£15,000, for the ingenuity and enormous trouble of bring- 
ing into use the only anchor in existence which has ever 
competed with the old solid anchor with much success, The 
whole case is truly instructive to patentees working their 
inventions on the royalty system. “In the course of the 
“argument for the petitioner, a case was supposed of a 
” — patenting an invention of a particular kind of 
“bread, and granting licenses’for the sale of it to a very 
“Jarge number of bakers, and it was asked whether, in 
“ such a case, it would be necessary for him, in applying 
“for a prolongation of the term of his patent, to prove 
“the amount of the profits made by all the licensees in 
“ respect of the patented article. The answer is, that he 
“ would undoubtedly be bound to furnish this proof.” If 
so, we can only say there is an end to all prolongations of 
patents worked by royalties—almost the only way in 
which a patentee without capital can work a patent. 

The whole case turned on the presumed necessity for 
bringing into court the ledgers of the greater number of 
anchor manufacturers of the kingdom ; and thus, though 
we find that, at any rate, “probably,” an allowance for 
the time and labour in manufacture might have been 
made,.in case the petitioner had manufactured his anchors, 
as he had not done so, the item for “ patentees’ allowance 
“ and subsistence in money for fourteen years at £350 per 
“ annum” was disallowed. 








NOTES ON PRIVATE BILLS, 

THE committee rooms and corridors of the Houses of Parlia- 
ment have been deserted and silent during the week, as they are 
to remain for some little time yet to come. The promoters of 
private bills were favoured, however, on the last day's sitting of 
the Houses of Parliament with an elaborate speech in the House 
of Lords by Lord Redesdale, chairman of the Lords’ Committee 
on Private Bills, which will furnish them with abundant material 
for cogitation until they reassemble at St. Stephen's. We have 
little doubt that the engineers, parliamentary-agents, contractors, 
et hoe genus omne, to whom Lord Redesdale referred, as the 
originators of private bills, will “read, mark, and inwardly 
“digest”’ his lordship’s observations. The promoters of new 
railway projects do not like Lord Redesdale, and it is not difficult 
to find “the reason why.” His last speech concerning them 
furnishes reason enough. But, in addition to this, his lordship 
has been slaughtering, in his committee, many innocents, even 
during the comparatively short period in which the Houses have 
been sitting in the present session. 

The first editions of two very important bills have been 
recently printed. They are introduced by Mr. Milner Gibson, 
the President of the Board of Trade, and Mr. Monsell. The one 
relates to waterworks and the other to metropolitan railways. 
The frightful accidents which have, in recent years, occurred in 
Yorkshire by the bursting of reservoirs have doubtless inspired 
the framers of the waterworks bill and dictated some of its 
principal provisions. It is proposed that owners of reservoirs 
shall give notice before filling the same to the Board of Trade; 
failure to give such notice before filling will render them liable 
to a penalty of £100, and £50 for every day during which the 
reservoir remains filled. The Board of Trade inspector will 





examine, and, if found sufficient, certify all reservoir works, the 
expenses attending such inspection to be borne by the owners of 
the reservoir. Provisions are made by the bill for the inspection 
of reservoirs that are considered in a dangerous state, and powers 
are proposed to be given to the Board of Trade, in cases of 
imminent danger, to lower the water, and ord@r at once the 
execution of such works as may be deemed necessary.’ The 
most palpable objection’ to the bill, as introduced, is in the 
suggestive facilities it offers to discontented, troublesome, sense- 
less, or spiteful persons to make complaints which may be 
groundless, but must always result in heavy costs to some party. 

The other bill, to which we referred above, is the railway clauses 
bill, also introduced by Mr. Milner Gibson, President of the Board 
of Trade, and Mr. Monsell. The object of this bill is to consolidate 
in one Act the various provisionsapplicable to metropolitan and other 
railways. Although other railways are dealt with in the second 
part of the bill, it is evidently and mainly directed to metro- 
politan railways. Full powers of supervision and control, in 
dealing with new schemes, are preserved to the Commissioners of 
Sewers, in the City of London; to the Metropolitan Board of 
Works, in other parts of London; and to the High Bailiff 
within the City and Liberty of Westminster. The rights and 
privileges of gas and water companies are also carefully guarded, 
and any disturbance of gas or water mains, and the restoration 
of the same by a new railway, must be under the control and 
direction of the engineers of the respective gas and water com- 
panies concerned. Provision is made that the bridges across 
streets in the metropolitan district must be ornamental, and 
according to designs approved of by the respective authorities 
above named. Such bridges must also be made and kept water- 
tight, and so constructed and maintained as to deaden, as far as 
is practicable, the sound of traffic. In the case of underground 
railways the bridges must be so constructed as to prevent the 
escape of steam and smoke to the street. In cases of thorough- 
fares under railways, the local authorities are to have power to 
light such thoroughfares with gas, day and night, at the cost of 
the railway company concerned. The bill provides that 
underground railways may have openings in carriage-ways for 
light and air, such openings to be not more than 5ft. on each 
side, and to be surrounded by an erection of an ornamental 
character. It is also stipulated that such openings must not 
be used for the carrying of earth, spoil, or other things from 
the railway or works, or for the raising or lowering of work- 
people, or of tools, scaffolding, or other things, but for the 
purpose of air and light only. The bill provides that the new 
Metropolitan lines constructed, subject to its provisions, must 
run artisan trains at a penny a mile for each journey from a 
London station to such other stations as the Board of Trade 
may from time to time determine. These trains are to be avail- 
able for artisans, mechanics, and daily labourers only, male and 
female, and tickets will not be issued for shorter periods than 
one week. Compensation for injury to the penny train travellers 
will be limited to £100. 

For the week to come, commencing with to-day, the public 
interest will be occupied much more with the railways that are 
than with those that may be. We can only hope that the multi- 
tude of Londoners and others who may avail themselves of the 
power of “ Puffing Billy,” and the facilities of the iron way, 
may have pleasant journeys and safe and comfortable returns. 


INTERCOMMUNICATION IN RAILWAY TRAINS. 


Tue murder of Mr. Briggs by Muller, and various other 
crimes and casualties that have been committed upon, or have 
occurred to passengers in, railway trains before and since that 
event, have, not unnaturally, induced much speculation in the 
public mind as to the most effective means of preventing crimes 
and disasters in running trains. The grand panacea, it is now 
pretty generally considered, whether judiciously or not, consists 
in a means of communication between passengers and guards. 
If the block system were universally practised, and if passen- 
gers were always philosophical enough in temper, or their cir- 
cumstances enabled them to regard time as no object, it would 
be quite innocent and admissible to allow old women of both 
sexes, or nervous and excitable persons of any age, to stop a 
train on any whim or caprice. But the departure platform of a 
railway station is the last place on earth to look hopefully for 
exemplifications of patience—even in cases of waiting for trains 
that run every ten minutes—and we question whether wholesale 
facilities for stopping trains, if extensively taken advantage of, 
would not very soon, apart from the question of safety to passen- 
gers, be pronounced a greater evil than the present system. 
Many people, however, express the opinion that means for inter- 
communication between passengers and guards must be provided 
sooner or later; and in Parliament a proposal has been made 
during the present week to “compel” directors to provide such 
communication. If compulsion must be exercised, it is, of 
course, desirable that the best mode of communication should be 
adopted. Various schemes for effecting the object in view have 
been proposed, and some of them have been partially adopted. 
On some of the Scottish lines signals are exchanged between 
guards and drivers, and, if we mistake not, between passengers 
and guards, by cords or wires extending the whole length of the 
train. On the London and South-Western an electrical commu- 
nication from end to end of trains has been partially in use for 
some time, we believe. Another mode has been suggested, the 
practicability of which strangely enough, has not as yet been 
tested, namely, by speaking tubes, through which the guards 
might learn from the passengers the cause of disturbance before 
stopping the train. The working of the necessary couplings in 
such a system presents a serious practical difficulty in cases of 
disjunction of carriages, but for through trains this plan may be 
worth consideration. 

The most efficient mode of communication between guard 
and guard, between passengers and guards, and between guard 
and driver, is probably that which has been patented by Mr. 
C. V. Walker, F.R.S., &c., telegraph engineer of the South- 
Eastern Railway Company. 

Two experimental trips have recently been made upon the 
South-Eastern Railway, to test the value and practicability of 
Mr. Walker's plan. The second of these trips was made on 
Saturday week, between Charing-cross and Dover and back, with 
complete success. In the two trips many distinguished magnates 
of the railway have been witnesses of the experiments, and 
all of them have, we are informed, expressed their satisfac- 
tion with the results. Amongst these gentlemen may be named 
Sir C. Bright, M.P., Colonel Yolland, R.E., and Captain 
Rich, R.E., Government Inspectors of Railways; Mr. Ferguson, 
of the Board of Trade; Messrs. Eborall, general manager; 
Knight, superintendent; Cudworth, locomotive _superinten- 
dent; Mansell, carriage superintendent, and other officers 
of the South-Eastern Railway ; Mr. Cawkwell, general manager 
of the London and North-Western; Mr. Allport, general manager 
of the Midland; Mr. Forbes, general manager of the London, 
Chatham, and Dover; Mr. Underdown, general manager, and 
Mr. Sacre, engineer, of the Manchester, Sheffield, and Lincoln- 
shire ; Mr. Williams, superintendent of the London and South- 
Western ; Mr. Grierson and Mr Tyrell, of the Great Western ; 


| Mr. Cockshott, of the Great Northern ; Mr. H. A. Silver, Mr. G. 
| James, Mr. Dawson, of the clearing-house ; Mr. Ray, from the 
Brighton Railway ; Mr. Craven, jun. ; also, James Searle, Esq., 
Mayor of Reigate, and J. M. Willi Esq., managing director 
of the India-rubber, Gutta-percha, and Tel orks Com- 
pany, and many other gentlemen interested in the experiments. 

Mr. Walker’s instruments and batteries are the same, ve! 
slightly modified, as have been in use on the South-Eastern Rail- 
way for the last fourteen years. He uses only one wire from one 
end of the train to the other, and it is not necessary that the 
wire should be insulated—it needs to be in four places 
before passenger communication is cut off. The couplings between 
the carriages are very simple, and consist of a spiral wire, which 
elongates or contracts as the movements of the carriages may re- 
quire. The guards’ vans are fitted with loud single-stroke bells, 
and by pressing a stud the guards make, or answer, each other's 
signals. One or more contact makers—covered by thin glass or 
paper, which has to be broken before the communicating 
“pecker” can be touched—is fitted in each passenger compart- 
ment. By pulling or pressing these little cranks or studs, the 
passengers ring the guards’ bell. In case of a train breaking, and 
the consequent rupture of the circuit, the passengers can still 
communicate with the rear or vanguard of the disjointed portion 
of the train in which they may be travelling. In case part of the 
train breaks away continuous signals are made to the guards. In 
the tripon Saturday week the programme of experiments included, 
on one section of the journey, signals fromthe front to the rear guard, 
with replies ; passengers’ signals to both guards, with a repetition 
of all the signals by the rear guard; the breaking away of a 
carriage at Paddock Wood, and consequent continuous signals to 
both guards; signals from front guard to driver, which the rear 
guard also heard and repeated, the driver sounding his whistle 
for each signal received; again, the rear guard made a signal to the 
driver which the front guard repeated, the driver sounding his 
whistle for each signal received. At Folkestone junction the 
front guard signalled the driver to stop the train, which was 
accomplished with marvellous celerity; between Folkestone and 
Dover continuous signals were made between a passenger and the 
guard. A saloon carriage, situated about the middle of the 
train, was fitted with the extra apparatus of a hearing bell, which 
sounded for every signal that passed in the train. 

At the Dover end of the journey the company sat down to an 
elegant repast, served in his best style by the host of the Lord 
Warden Hotel. After dinner Mr. Eborall, general manager of 
the South-Eastern Railway, in a neat and appropriate speech, 
directed attention to the important experiments they had been 
convened to witness. The subject of communication between 
passengers and guards was not unattended with difficulty. He 
hoped that the admirable communication that they had been 
witnessing would never, if adopted generally, prove an “ evil” 
one ; but this he could say, that it had not, in so far as the 
experiments had been concerned, “corrupted good manners.” 
This company encouraged this invention simply and solely with 
a view to the public satisfaction, and any project that seemed 
calculated to promote this end would always, he felt certain, 
have the most favourable consideration from the chairman, 
directors, and officers of the South-Eastern Company. Mr. 
Forbes, of the London, Chatham, and Dover, who acted most 
efficiently as vice-chairman, delivered a short speech in his best 
manner. He could safely appeal to those about him, as railway 
officers, that the main objects of themselves and their respective 
boards were to carry as many passengers as they could with the 
greatest possible safety, and at the lowest remunerating price, 
With respect to the experiments of the day, he might remark 
upon the fallacy of the opinion so often expressed, that railway 
directors and managers were utterly regardless of devices for 
insuring the safety of passengers, because these might cost 
money and diminish dividends. They all knew that nothing 
more seriously affected dividends than accidents, and that, apart 
from higher considerations, the true economy in railway manage- 
ment was to adopt any and every expedient which seemed, 
reasonably and judiciously, likely to diminish the frequency and 
aggravation of accidents. The public might rest satisfied that 
the interest of the companies was to carry them, not only 
cheaply and quickly, but safely. Mr. Walker gave a succinct 
description of the apparatus employed in his experiments, and 
Mr. Knight, superintendent of the South-Eastern, offered a few 
apposite remarks, after which the company adjourned, 

The same signals as those we have described were repeated on 
the return journey. The trip lasted from a few minutes past 
noon, when the train started, till about eight p.m., when it 
arrived home at the Charing Cross station, the whole experi- 
ments having been perfectly successful. 

Mr. Preece has issued a circular, in which he states that Mr. 
Walker's system is identical with his. We have examined the 
question, nut very deeply, it is true, and we find that, although 
the general arrangements are very similar, the details of Mr. 
Walker's invention differ from those of Mr. Preece’s in no fewer 
than five important particulars. 





LITERATURE, 

The Young Geometrician ; or, Practical Geometry without Com- 

passes. By O.iver Byrne. Chapman and Hall. 1866. He 

Wuetuer practical geometry is the better or the worse 

of the presence of compasses we cannot pretend to say 
positively while Mr. Byrne’s book lies before us, A cele- 
brated artist being informed that a rival painted very 
excellent pictures with his fingers, merely said, “Why don’t 
the fool use brushes?” Mr. Byrne will, we trust, pardon 
us if we omit the objectionable epithet, and ask why not 
use compasses? The instrument is in no way expensive ; 
and the practice of geometry without the means of stfik- 
ing a circle must apparently remain confined within strictly 
moderate limits—limits too confined indeed even for our 
author, for we find at page 42 his twenty-eighth problem 
running—“To describe acircle without compasses,” which is 
accomplished by the use of a brass strip pierced with holes. 
Through one hole is to be passed a pin or a needle; through 
another the point of a pencil. “Then the circle will 
described by moving the pencil point round in contact with 
the paper.” We confess we are at a loss to perceive the 
advantages possessed by this method over those of a more 
civilised character ordinarily employed in schools; and 
the author’s reasons for discarding them are, to us, 
very unsatisfactory. “Compasses,” we are told in the 
preface, “damage the surface on which they are er es go 
besides a required opening is obtained or retained by 
them with uncertainty, there being no guide to the 
motion of opening or of closing, and most mechanical 
motions are irregular when the guide principle is not 
employed.” Mr. Byrne seems to have had a dreadful 
time of it with compasses when he studied geometry, 
and therefore it is not perhaps very surprising that 
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he should renounce them as one of the pomps and | 
vanities of the geometrical world. This matter of 
the compasses once got over, however, we find that 
we can agree very well with Mr. Byrne, and that | 
he has almost succeeded in making practical geometry 
cntertaining. The principle on which the work has _ 
Leen writicu is very simple. In the geometrical con- | 
structions, instead of scale, compasses, and protractor, two 
set squares, or triangular rulers, and a slip of brass are to 
be employed. These are supplied with the book, in a 
suitable pocket. Throughout the work each ruler is repre- 
sented by a small triangle, that which is to be moved being 
coloured red, while that which is to remain stationary is 
coloured blue. In working out the problems one set square 
is moved in contact with the other. Thus, a square may 
be formed by placing the hypothenuses of the triangles 
together, and an isoceles triangle by placing the bases in 
juxtaposition, and so on. It is impossible to avoid being 
struck with the excessive ingenuity manifested in the 
solution of several of the problems—such as the duplication 
of the cube, and the trisection of an angle. The system of 
using coloured diagrams, too, possesses several advantages, 
and upon the whole, we are disposed to regard this as 
being a really useful contribution to geometrical literature, 
likely to prove of considerable service to the student. In 
short, Mr. Byrne gets on so well without compasses, that 
we are inclined to doubt the solidity of the foundation on 
which was based our belief that the practical geometrician 
could not dispense with them. 





THE ALBERT MEDAL. 


Tue institution of the Victoria Cross has proved itself to be 
one of the most popular acts of the most popular British 
sovereign. Its very name is singularly happy, end all Britons 
must hope that British gallantry will always be rewarded by 
victory. In. instituting the Albert medal, to be awarded by her 
Majesty on the recommendation 
of the Board of Trade, to persons 
who may hereafter risk their own 
lives in saving, or attempting to 
save, their fellow-creatures from 
death by the perils of the sea, the 
Queen has been equally happy. 
Such a reward has been long 
wanted, instead of the clumsy pre- 
sentations of honorary watchea, 
telescopes, and similar objects for 
rallantry in saving life at sea now 
made by the Board of Trade. The 
heathen Romans decreed honours 
to one who saved in battle the life 
of a citizen; and a Christian naticn 
could well push further the re- 
wards of a brave man with hands 
unstained by human blood. And 
in name, also, the Albert, All 
brecht (all bright) medal is thus cs 
appropriate as the Victoria Cross, 
The design of the medal, selected 
by the Queen from amongst several 
others, seems to us to form one of 
the handsomest, if not the hand- 
somest, decoration in existence. It 
is by Mr. Jemmett Browne, appro- 
priately enough of the Wreck De- 
partment of the Board of Trade, 
and the medal is made by Messrs. Phillips, of Cockspur-street. 
Its elliptical shape—one much prized by tasteful designers of 
machinery—is peculiarly graceful. It has a copper bronze 
garter, with edges and inscription in relief, the inscription 
being : “For Gallantry in Saving Life at Sea.” The monogram 
is in gold, backed by a plaque of dark blue enamel, but not 
attached to the enamel. The crown is the Albert coronet— 
bronze relieved with gold. The ribbon is dark blue, with two 
stripes, having been manufactured expressly for this decoration. 











MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY.— 
(From our Correspondent.)—The total number of hours this 
company’s locomotives were in steam during the half year ending 
December 31st, 1865, was 307,990, as compared with 266,509 in the 
half year ending June 30th, 1865, and 271,845 in the half year 
ending December 31st, 1864. The cost per hour working was 
12°31d. in the half year ending December 31st, 1865; 13°35d. in 
the half year ending June 30th, 1865; and 14°79d. in the half year 
ending December 3ist, 1864. 

THE PENINSULAR AND ORIENTAL ComPpany.—A step has just 
been made by this company towards the much wanted improve- 
ment of their service in the east, by the launch of the Surat at 
Southampton. This vessel is the largest they have ever had con- 
structed, her length between the perpendiculars being 3i8ft. 54in., 
and breadth of beam 414ft. Her engines will be of 500-horse 
power, with cylinders 80in. in diameter, and 3ft. Gin. stroke ; the 
surface condensers contain ten wiles of copper tubing. An ice- 
house to hold twenty tons has been fitted up on board, for the 
benefit of those who travel in hot climates. 

THE Paris UNIVERSAL EXHIBITION of 1867 will offer to the 
public, among other curiosities, says the Moniteur, an aquarium 
which will be thirty metres long by twenty metres in height. It is 
intended, as in the aquarium of the Acclimatisation Society, to 
bring together as complete a collection as possible of the most 
curious specimens of the submarine world. The size of the 
aquarium will cause spectators to fancy that they are under water. 
On looking upwards, the rare opportunity of seeing sharks, tunny 
fish, cod, and porpoises disporting themselves in their own element, 
will be given; and it is expected that this will form one of the 
many interesting features ot the forthcoming exhibition. 

FOREIGN AND CoLONIAL JoTtincs—The increase of traffic on 
the Paris, Lyons, and Mediterranean Railway this year—although 
1866 is yet young—already exceeds £130,000, This large augmen- 
tation has been obtained with only ten additional miles worked. 
The revenue of this gigantic undertaking will, in all probability, 
approach £7,500,000 this year. In 1872 an annual income of 
£10,000,000 must be attained to “‘make things pleasant,” as the 
capital expended will then have reached an te of about 
£95,000,000.—A new bridge over the Seine, to be called the Pont 
de Montezuma, will, it is said, be shortly commenced, to connect 
the Boulevard St. Germain with the Place de la Bastille by 
crossing the two arms of the river across the eastern end of the 
Ille St. Louis.—The tycoon has sent seven young Japanese to 
Russia to learn the language and to study naval and military 
science.—The telegraph has lately been extended far up Fraser 
River en route for Russia, and is now in working order from New 
York, vid San Francisco, to a point 400 miles above New West- 
— on Fraser River, making in round numbers about 6,000 
miles, 





SIMON’S APPARATUS FOR SEPARATING AND WASHING ORES. 


Tats inventjpn, patented by Mr. Henry 
Simon, civil engineer, of Manchester, con- 
sists in an arrangement of apparatus for 
separating, washing, or sorting, Xc., ores, 
minerals, coal, emery, and other substances 
of a similar nature according to the size or 
specific gravity of the particles, and this is 
effected in a continuous manner by the 
agency of a body of water, or other suitable 
fluid, rotating in a horizontal direction, 
through which the substances are made to 
fall, the effect of such rotating body of 


WATER SUPPLY 








water being to cause the said pieces or par- 
ticles, whilst falling through the water, to 
travel round with it, distances increasing in 
inverse proportion to their size or specific 
gravity. 

For this purpose anannular vessel, by pre- 
ference formed of a smaller sheet iron cylin- 
der a, a, placed in a larger cylinder b, b, of 
the same material, is caused to rotate round 
a central vertical axis c, c, by means of 
a pulley or a cone n, x. This annu- 
lar vessel is open at top and bottom, and 
placed in the slightly larger and stationary 
cylindrical vessel d, d, which is kept full of 
water during the action of the apparatus. 
The bottom of this vessel is divided into 
compartments ¢, e, corresponding in number 
with the degrees of fi or of ifi 
gravity into which it is desired to classify 
the ores. The vessel having been filled 
with water, the ore, by a very simple and 
self-acting shaking apparatus w, or other 
suitable means, is caused to fall in a regular 
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supply through the spout / into the body of 

water rotating with the vessel a, 6, a, b, round the axis ¢c, ¢c. In 
order to carry the water round with the vessel a, b, a, 6, it will in 
some cases be found necessary to put a blade between the two 
cylinders a, a, and b, b, which, if put in the right position, does 
not interfere with the sorting. The particles of ore having the 
greatest specific gravity will fall most rapidly through the water, 
and will consequently pass out at the bottom of the vessel a, b, a, b, 
at a point nearest the stationary spout h, whilst the particles next 
in specific gravity will fall in a compartment further from 
the spout h, and so on, the distances increasing in inverse propor- 
tion to the specific weight. The particles of ore to be classified 
according to their specific gravity must be of as nearly as ible 
the same size, whilst any material in a granular state, and of the 
same specific gravity in all its particles, will be classified according 
to size. The action of the apparatus continues till the compart- 
ments @, ¢, é, are full of ore. When full, the weighted levers 7, 7, 
are lifted up and the ore allowed to escape with the water. In 
places where wuter is plentiful the apparatus may be made to 
work quite continuously by giving to the openings ¢, ¢, such a size 
that no more water can escape with the ore than is continually sup- 
plied through the spout f, or by other suitable means. The com- 
partmentse, ¢, may in this case be made much smaller. Where water 
is scarce the quantity required may be reduced considerably by 
fitting a bottom to the inner cylinder a, a, and leaving this 
cylinder empty. The drum will thereby get a tendency to float, 
which may be overcome as far as necessary by putting some 
ballast init. By these means a quantity of water equal to the 
cubic contents of this cylinder will be saved. At the same time, 
by giving greater dimensions to the compartments e, ¢, &c., the 
same water will be made to do dutya longer time. The apparatus 
may be constructed ina great many different ways, some oF which 
are deseribed in the final ification. Fori , the di t 
of the rotating drum may be increased considerably, and instead 
of one stationary spout /, several such spouts may be used. It 
will be understood that, for instance, in the case of four spouts, 
the velocity and height of the apparatus must be regulated in such 
a way that no particle is carried further round than one-fourth of 
the circumference. 

The number of revolutions of the drum will be found in most 
cases to range between the limits of two to six per minute. The 
diameter of drum from about 4ft. upwards. The size of the ore 
grains or,particles from one-thirty-secondth to half an inch or more. 
The power required is extremely little ; one finger puts the appa- 
ratus in motion, One man can attend a great number of these 
machines. 








A MATERIAL MEDIUM IN Space.—The new apparatus at Kew 
Observatory, which has already been described in THE ENGINEER, 
to register the heat given off by a disc made to rotate rapidly in 
vacuo, was on Friday last brought tothe Royal Institution by Mr. 
Balfour Stewart, F.R.S., who there made known the results of 
his curious experiments as far as they have extended to this time. 
The question whether a material medium exists throughout all 
space has been a problem to philosophers for ages, and it is the 
opinion of Mr. Stewart that the apparatus constructed at Kew 
withdraws the question from the region of conjecture and brings 
it within the grasp of direct experiment. The only evidence 
obtainable to solve the problem, is by observation of the pheno- 
mena of the heavens, and by experiments on the surface of the 
earth. The undulatory sonny 4 of light is based upon the existence 
of such a material medium, but at the present day the believers 
in the ‘‘ emission” theory, that luminous bodies fling off particles 
with great velocity have not quite died out. The uniform velocity 
of light in space, the ab of tum when it strikes a 
body, the smaller velocity of light in water and glass than in 
vacuo, and the phenomena of the polarisation of light, are all in 
favour of the undulatory theory. The energy of a moving body is 
ae ata to the momentum or blow, multiplied by the velocity 

ut by the theory of the conservation of energy, the energy of 





by means of multiplying gear. The shaft communicating the 
motion passes up into the pump through a large barometer tube 
filled with mercury, and this fluid stuffing material not only pro- 
duces no heat by friction, but keeps up something resembling a 
good Torricellian vacuum in the receiver. This is the first appa- 
ratus ever constructed to give good rapid motion in vacuo with 
the power of stopping the rotation at will. Suitable thermo- 
electric apparatus is placed opposite the disc to register the amount 
of heat, and the disc always gives off a little heat a minute or two 
after the commencement of the motion. To guard against error 
the disc has un ebonite centre, by which it is connected to the 
multiplying gear, so that any heating of the latter may not be 
communicated to the disc. Further, the bearings of the multiply- 
ing gear were artificially heated to ten times the temperature 
they acquired by friction, yet with the disc in position this heat 
did not reach the thermo-electric pile nor make any difference in 
the ordinary movement of the galvanometer needle. Professor 
Stokes, of the Royal Society, suggested that vibration was the cause 
of the heat produced, so the disc was mounted very much out of 
centre to produce additional vibration if possible, but the heating 
effect remained the same. Calculations also prove that vibration 
could not give more than ‘01 part of the heat actually produced. 
The heating effect does not seem to vary whether the vacuum is 
one inch or two inches, or whether an air, hydrogen, or common 
gas vacuum be employed. The effect then, according to Mr. 
Balfour Stewart and his colleague, Professor Tate, of Edinburgh, 
can be ascribed to no known cause, but they suppose it to be 
owing to the presence of the material substance called ether, which 
has long been sepposed to exist in space, and to surround the 
ultimate atoms of all chemical elements. The experiments arg 
still in progress. 


THE MANCHESTER PaTENT LAW REFORM ASSOCIATION. — A 
meeting was held last week at the Manchester Town Hall, under 
the presidency of Mr. Fairbairn. In the course of his address ho 
observed :—‘* A commission had lately been appointed to id 
the subject, and the contradictory statements laid before them had 
impressed upon a great number of the commissioners the feeling 
that ultimately they should have to repeal the laws altogether, 
He was not of that opinion. Amendments of the abuses which 
had crept in would be all they could desire. The patent law was 
a decided advantage, both to the public and in the protection 
afforded to the inventors. A man merely because he had an idea 
in his brain could not claim protection for that idea until it was 
usefully realised, and it then became as much the property of the 
inventor as any other property, whether contained in iron, cotton, 
or anything else. It was then due to the inventor that he should 
have the sole privilege of his invention .until he had been fairly 
remunerated, and after that it was proper it should go to the 
public. In the recommendations of the commissioners it was 
decided that any person applying for a patent should bring forward 
a specification, and before a patent was granted the law officers of 
the Crown, assisted by paid assessors, should ascertain whethey 
the invention was a novely. The recommendation was impoytant, 
and would work well, provided the assessors were fully competen# 
to their duties, and were liberally paid. The commissioners werg 
also of opinion that the present mode of trial by jury was. 
defective, and led to nothing but troubles and vexation both 
to the litigants and the courts, and dissatisfaction to the 
public. It was, therefore, proposed that an entirely distincs 
tribunal should be appointed, and that the decisions should 
be left to a judge, assisted by assessors. Whether it was 
proposed that the assessors should be the same as those who 
officiated before the granting of the patent, he was not pre- 
pared to say; but the petition which would be presented for 
their consideration would show that the commissioners were 
of opinion that there should be a distinct tribunal. The social 
science committee wished that it should be compulsory for 
a patentee to grant licences, and that the matter should be setthed 
either by arbitration or by some other method that might be 








the light which enters a body is repr ted, by the heating effect, 
and it may be, therefore, ascertained. By these means the momen- 
tum or blow of light particles, were such emitted, can be calculated, 
and that blow should be appreciable, were the theory of emission 
a true one. It is, therefore, known that these light particles 
would have to be thrown off from luminous sources, at an un- 
changeable speed of 190,000 miles per second, or that the eye can 
only see those emitted at this speed, which is sufficient to pound 
the whole human race to atoms. The best experiment to demon- 
strate that no blow is given by light is that of Bennett, who sus- 
pended an excessively light and delicate lever arm in vacuo by 
means of a fibre of silk. One end of this lever arm carried a piece 
of white paper on which light, concentrated by a lens, was allowed 
toimpinge. The lever remained motionless, although it is known 
by calculation that if particles of light struck against it it must 
have moved very considerably, so the vibration of an etherial 
medium better explains the fact. By the revolving mirror instru- 
ment for determining the velocity of ight, it has been proved that 
running water transmits light quicker in the direction of its motion 
than the other way, so apparently carries its ether with it. 
Encke’s comet, a light body, which has a short periodic revolution 
round the sun, when first observed in 1786, completed its circuit 
in 1,210 days, but it has since been shortened by 2 days 8 hours, 
and the retardation is ascribed to a resisting medium in space. 
The amount of decrease at each revolution is constantly the same, 
namely, about 2 hours 46 minutes. The heavier planetary bodies 
have not yet been noticed to have their time of revolution shortened 
or to be drawn nearer to the sun. The new apparatus at Kew, it 
will be remembered, consists of a light disc of aluminium, made to 
rotate with great velocity, beneath the receiver of an air pump 





d expedient. The commissioners were of opinion that it 
should not be compulsory, but left to the option of the inventor, 
These were points for the consideration of the meeting, in oyder 
that they might be embodied in the petition if thought necessary, 
Thecommissioners thought patents ought not toe begranted tothe im- 
porters of foreign inventions. If this plan was adopted they should 
clear the books of a large number of frivolous and trifling inven- 
tions. The commissioners recommended that patents should not 
be renewed, but that they should be granted for fourteen yearg 
without the power of renewal, He was of a different opinion, 
A great number of inventions required much longer time ta 
mature them and make them useful either to the inventor oy 
to the public. Many instances might be cited where very bene. 
ficial and advantageous inventions had taken more than twenty 
years before they were matured, and before the inventor wag 
remunerated. He had no idea of an inventor in mechanics or q 
discoverer in chemistry working for the public without remu. 
neration, and in the petition it was recommended that the 
power of renewal should be vested in the Lord Chancellor. 
Another point which was closely investigated by the commissioners 
was the power of the Crown to make use of any invention by pay- 
ing for it, and in case of dispute, the remuneration to be given to 
the inventor was to he left to the Lords of the Treasury. When 
he acted upon the iron-plate commission great difficulty was ex- 

rienced. Hundreds of persons came forward with most trifling 
ideas, not inventions, to the great annoyance of the Admiralty 


and the retardation of public business. The privilege was ong 
which might be granted to the Government, and he hoped that in 
the event of any dispute arising the Government would take q 
liberal view of the inventor’s case, and pay him accordingly, 
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PORTLAND CEMENT.* 


Havine been charged, since the commencement of the year 
1860, with the construction of the floating i ees 
we have em in the works of that basin 


its employment. Our first researches had reference to the influ- 
ence of the density of the cement upon its quality.t 

ighing about 1.500 1 F rome Vv, ¢. ight a 4 ——— 

i abou ilogrammes to the metre cu’ e weigh 
of it being ascertained by means of a box containing 100 litres, 
which was filled so as to avoid the pressing of the cement in the 
most perfect manner ible. We mixed this with two volumes, 
2V, of gravel, and en. after carefully stirring them we made 
them into bricks of sixteen centimetres sectional area. We then 
weighed the same weight of the first choice heavy cement—a 
cement which weighed 1,500 kilogrammes to the metre cube— 
whose volume, v, was rather less than the volume V, and we 
mixed this with 2V of gravel likewise. We made this mixture 
into bricks, in the same manner as the first. 

The resistance to an effort tearing the specimens asunder were— 


5 days. 15 days. 1 mth, 3 mths, 
Kilos. Kilos, Kilos, Kilos, 
Mortar of light cement .. 4 ms = pe = ite : = 
V cement 2V gravel .. .. — ** 90 mt 130 
Average '.. .. co co BS oe o- 90 - 130 
Or in English 1b, co 00 SU: os CR oo US. 6 
Kilos, Kilos, Kilos, Kilos. 
Mortar of heavy cemeut .. } = 5 a4 = a4 = = 
v cement + 2V gravel 8 3. 190. 170 5. 810 
Average 1c oo ce oc oc 78 oe 130 eo 150 .. 196 
Orin Englishlb. .. .. 1733 4. 286 « 330 .. 432} 


Thus proving the incontestable superiority of the heavier cements. 

We asked M. Hervé Mangon to analyse these cements, at the 
School of the Ponts et Chauséess, and he found they were of the 
following composition:-— 


Silica 


Light cement. 
cc ce cco co co co 26°30 oe 
Alumina and peroxide of iron .. 
Lime 


Heavy cement. 
— os 66 Se "45 
WTS .e ce 00 ce co 870 
G235 4. oe oe co oe 65°60 


Sulphuric acid ;. .. 











: ay wa, oe ok so ok 

Water and loss woe ne oe 2B5 ne oe oe oe 080 

100-00 100°00 
‘* These analyses prove distinctly,” he further wrote, ‘‘ that the 
second ple alone approached the true type of Portland cement, 
while the composition of the first sample was much nearer the 
ition of the ts which have a rapid setting, such as the 





Roman cements of Pouilly, Vassy, &c.” M. Hervé Mangon then 
dissolved and shook up, in a cold state, two grammes of each 
sample in a half litre of water, containing 10 grammes of the nitrate 
of ammonia. After a contact of twenty hours he filtered the 
liquid, and found in the residue of the clear liquid:— Lime dis- 
solved, 0°825 in sample No. 1; 0°505 in ditto No. 2. Thus the pro- 
duct of this comparatively feeble dissolvent was less in the same 
ponpestien as the oe of the cement was better. M. Hervé 

fangon terminated his letter in these words:—‘‘I cannot take 
upon myself to affirm that the manufacturers may not succeed in 
making a cement that should possess the bulk of the properties of 
Portland cement, and yet should be of a light specific gravity. 
Many trials are being made with that object. Some of 
these have yiclded curious results; but this is certain, in 
my opinion at least, that in the existing state of the manu- 
facture of cements it is impossible to unite, in the same 
product, the lightness of the material with the precious qualities 
of the true Portland cement. I think, then, that it would be 
advisable to forbid the use of light Portland cement in all Govern- 
ment works until new experiments, continued over long periods of 
time, should allow of this rule being set aside, which, I may add, 
is dictated “9 the most simple rules of common sense.” 

The actual inferiority of the light Portland cements, compared 
with the heaver varieties, being peremptorily proved by the facts 
above recorded, the Administration woul oa the greatest 
possible interest in substituting, in the specifications that it 
issues, the dosing by weight to the dosing according to volume. 
It would thus relieve the contractors from any question of the 
density of the compound, and these men exercise the most regret- 
able pressure upon the manufacturers in order to obtain the 
lightest cements ible. It would at the same time render 
frauds more difficult, if not impossible, without the connivance of 
the ‘agents charged with the superintendence. Now-a-days, as 
M. Hervé Mangon justly remarks, these weighbridges are instru- 
ments as simple as they are economical; the dosing of the mixture 
of cement and sand by weight has become as practical a method 
as the dosing by volume. 

Here it is ooops Ap define what is meant by heavy cement. 
We shall hereafter call cement *‘ heavy” when its weight, ascer- 
tained by the means of a box of the capacity of 100 litres (that is, 
a parallelipipidon of right angles of 0°50m. lose, by 0°50m. broad, 
by 0°40m. deep), filled in a manner to avoid the pressure as much 
as possible, should never be less than 1,350 kilogrammes in weight 
per metre cube, without the box. According to the mistaken 
notions of the marine engineers (for a proof of which we may 
refer to the last specifications issued at Cherbourg), we should say, 
perhaps, more exactly, a heavy cement is one whose specific 
gravity is superior to 1,200 kilogrammes when, for the purpose of 
ascertaining this gravity, the cement is poured in, without pres- 
sure, a measure of a litre, of a capacity of 1°10 on the side. For 
op paws of insuring greater exactness the litre ought to be 
filled twenty-five times in succession, with the same precautions, 
and the specific oy will be ascertained from the results of the 
twenty-five weights thus formed. 

It is to be observed that the heavy cements generally set with 
less rapidity than the light cements. us, when such cements 
are employed, it is not advisable to attach much importance to 
the proof after the first forty-eight hours, which is nevertheless 
very convenient in general works, as it permits the stock to be 
renewed more readily. The proof after the lapse of five days can 
alone with these heavy cements be idered lusive. 

Mode of using Portland Cement Concrete under Water.—The 
concretes of Portland cement that are immersed in water suffer 
an energetic washing, which is to be accounted for by the fact that 
every piece of stone that comes in contact with the water is 
immediately deprived of the mortar which surrounds it ; it does 
not, in fact, retain a trace of this mortar. Portland cement 
mortar is not rich and soapy, in the style of the lime mortars, 
properly so called. It does not stick to the trowel, but it is like 
pounded glass that is moistened, so bad an aspect does it present 
when it is rather stiff. Treated with sea water, this mortar 
pe into three parts or strata. The upper stratum A, is 
only a simple lime water; it does not set, and remains soapy 
unless it is dried. The middle part B, acts as would a mortar 
that is of the kind known as “thin ;” whilst the residue C, 
appears alone to preserve some qualities of the mortar; but com- 
posed as it is of the heaviest grains, which are also the best burnt 
portions of the cement, it does not set with anything like 
rapidity. It is, moreover, diminished in strength by the mixture 

* Note upon the Qualities that ought to be sought for in Portland Cement, 
and upon the best Conditions of its Employment. By M. Leblanc, Ingenieur 
des Ponts et Chaussées. Translated, for the Building News, from the “ Annales 
des Ponts et Chaussées,” of July and August, 1865. 

+ This question was raised in the discussion that took place, the other night, 











at the I ion of Civil Engi %, upon Mr. Grant's paper on ‘‘ The Use of 
Portland Cement,” and will be referred to hereafter in the remarks 
upon the note of M. Leblanc. 





of a of the which enters into the composition of 
pg cred gat tty with it into the intervals which are left 
een the stones.* 


M. Hervé Mangon has kindly repeated this experiment of wash- 


ing, with cement. The. cement that he operated upon 
presented the following composition :— 
At moment of derrleea of 
arrival. the water, 
Silica on. 06 oe 6s. eo ce. oe 00 oe See «a ee 
Alumina and peroxide ofiron .. «2 +s os 895 «- o 830 
LEBGse cs cc ce ce 0s ce cot co cc GIGS cco co GT 


Magnesian., 1. 22 oc oe oo o0 co of O80 =~. 0-32 
Water, carbonic acid, and matters not dosed., 380 .. « = 








10000 .. .. 100-00 
It weighed 1,440 grammes when it had been sifted, and it left, in 
the course of that operation, the following results :— 


Grains of 1} millimetre diameter .. «2 «+ ++ ee +» 070 
Grains varying from 14 to | millimetre diameter... .. .. 0-70 
Grains varying from 1 to $ millimetre diameter .. .. .. 0°40 
Grains stopped by a sieve 36 meshes to the centimetre... 28°20 


Powder passing through a sieve 36 meshes to the cenumetre es 70°63 


100°00 

The cement in its natural state, and mixed with the ordinary 
precautions, sets immediately under water. The parts that were 
aga fine also set with equal success, The grains that were 
kept by the sieve did not work up well, and they retained 
the ap ce of sand; but with time, and even under water, 
this product set, and acquired a considerable degree of hardness. 
Thus the cement fulfilled all the conditions that were required, 
either as — the chemical composition, the burning, the den- 
sity, or the degree of pulverisation. M. Hervé Mangon then dis- 
solved in ten litres of water 800 grammes of this cement; he 
shook it, and then he poured off the water that had been allowed 
to clear itself. Lastly, he poured the cement thus washed into a 
smaller vase, where it divided itself into three layers, which pre- 
sented the following differences, according to the chemical 








analysis :— 

= A. B. Cc. 
Bilica 1c oe oo cs cs ce co of TIS oe 1020 .. 22°30 
Alumina and peroxide of iron « 530 . 300. 430 
Lime .. oc oo of oc oo oo cv 1880 .. 3560 .. 4800 
Magnesia .. «2 oe so of of of 200 .. 100 . 0:30 
Water, carbonic acid, and matters not 
dosed, traces of the chlorides ana 6675 .. 59°40 25°10 
sulphides... .s ce of se os 

100°00 100-00 100-00 


Or, supposing these mortars to be deprived of the water and the 
carbonic acid that they contained, their composition would 
become— 





A. B. Cc. 

Silica’ so ce 0s os co ce oe 313 oe 253 .. 297 
Alumina and peroxide of iron .. 569 .. 98 . 57 
Lim@.. «2s os oF oF 8 of 566 .. GEL .. 641 
Magnesia... .. 2 « 60 . 24. 05 
100 00 100°0 100°0 


The layer A was, in fact, a pure lime water; the lime was in 
part replaced with magnesia, which, being more voluminous than 
it was, opposed everything like a cohesion of the product. The 
layer B at ae been thinned by the mixture of a small portion of 
the cream of lime, was principally distinguished from the layer C 
by the differences in the physical states of the layers. The layer 
ne alone set in a satisfactory manner. In this case, again, the 
chemical analysis explained sufficiently the facts that had been 
experimentally observed. It must, however, be said that, in the 
opinion of M. Hervé Mangon, there does not exist in the actual 
state of the fabrication of cements a product of that nature which 
would resist such an energetic washing, particularly in sea water. 

This being settled, let us examine the conditions of the laying of 
the beton on the level of the water and under the water. 

Case the First.—The ordinary practice—that consists in laying 
the fresh concrete a little behind the mass already in place, and then 
compressing it by rammers, so as to cause the. wet concrete to swell 
and advance forward, while it always presents the same surface to the 
partinadvance—is not possible with the Portlandcement; the mortar 
is not sufficiently stiff, it is not soapy enough for that. The long 
slidings, which are occasioned by the widening of the mass that is 
spread out, and which is flattened in laying, causes the beton 
made with lime to advance slowly, and it is accompanied with an 
insensible degree of washing; these slidings do not take place with 
Portland cement, manger aking. It is almost impossible to 
keep up a gentle pan wit this description of beton. Now When 
the slopes are very steep, the stones detach themselves and roll 
down, and thus the washing is produced. In this manner there 
may be observed in the whole height of the mass (but particularly 
about the level of the surface, where the action of the waves is 
most distinctly felt), through the stones that are washed clear of 
the mortar, caverns imperfectly filled with gravel and the coarser 
grains of the cement, which constitute a mortar that is very thin, 
that covers the rest of the cement mixed up with a cream of that 
material, more or less mingled with the cement. Above the 
water the concrete is excellent. 

Let us now consider the case wherein the concrete is executed 
under water, by means of boxes of a capacity which, as will be 
seen hereafter, it is advantageous to make as large as possible. 
The heaps of concrete are disposed one by the side of the 
other, but which have necessarily their slopes very steep, for the 
reasons before enumerated. In each heap the heart alone can be 
very sound, so that if the position should contain any springs, it is 
tolerably certain that they will appear upon the surface of the 
layer of concrete when the excavation of the interior shall be laid 
dry; the springs will, in fact, follow the lines of the washed stones. 
It is true that these effects may be produced with lime mortars; 
but we believe we may affirm, without fear of being contradicted 
by facts, that they are much more serious with the beton made 
with Portland cement. The layers of mortar made of lime flatten 
more; we have in their case to deal with a complete layer, not with 
heaps that are juxta-posed. But laid dry, the concrete made with 
Portland cement reassumes all its advantages over the concrete 
made with ‘ordinary lime. Thus we have often noticed that a 
spring from below has forced a Passage through the concrete made 
with Portland cement, like a hole pierced by a ball; the water had 
passed through, but the concrete only allowed its p: e through 
the passage that was strictly necessary. All around the hole, from 
the top to the bottom of the spring, the cement mortar retained 
its goodness. The concrete was pierced like a chimney whose 
diameter was reduced to just the dimensions that are absolutely 
necessary. 

In the same manner water runs over fresh concrete without any 
serious consequences, except in the case of great oo and great 
falls. To fill, by the means of the basin of the floating dock of 
Boulogne, that reserved portion. we had formed with cumplete 
success, on one half of the width of the oY the first portion 
of the bed of concrete, the water being allowed to flow over the 








* Indeed, the density of the Portland cement is much nearer that of gravel 
than that of lime is. It would appear then that the tendency of the elements 
of the mortar to separate would be less in the case of Portland cement mortars 
than it would be in those made of ordinary lime. But there is not the same 
adhesion in the grain of Portland cement to the materials with which it is 
mixed. Moreover, the cements that are met with in commerce do not weigh 
more than 1,200 kilogrammes, when not pressed, and measured in a box con- 
taining 100 litres. The best gravel from the shore of Boulogne, measured in 
the same way, weighs as follows:—1 deg.. when very dry, nearly 1,700 
kilogrammes ; 2deg., when moist, nearly 1,500 kilogrammes, Adopting this 
last figure, the density of the gravel would only be 25 per cent., greater than 
that of light Portland cement. Satin salt water this difference between the 
densities of the cement and the gravel becomes notably exaggerated ; for the 
effective weights in salt water become 200 and 500 kilogrammes, that is to sey, 
that after the immersion the weight of the gravel would be found to be more 
than double that of thecement. It is this fact that may account for the ready 
separation of the elemeuts that enter into the composition of the mortars that 
takes place in water, 





other part; afterwards we passed over the fresh bed of the current 
retained by a rim formed in the 

empty, and thus 

es, 
may express it thus 
a great measure due to 
its great weight, which is more than half as much again as that of 
ordinary lime. In fine, if the concrete made with cement is with 
difficulty in water, it is possible to apply it dry in land 
— with springs without inconvenience. If, however, it were 
absolutely necessary to apply it in water, we would recommend 
the use of machinery, in style of “‘tremies,” in pref e to 
any others; forthe two facts we have mentioned prove thata laycr of 
Portland cement concrete may be spread under the water with the 
tremies with less alteration t a similar layer of lime mortar, 
We also would recommend that the concrete should be made with 
rounded stones, rather thin, with angular stones that are the 
result of the the cinfioe the t, for it is extremely important 
to facilitate the sliding of the materials one upon another, to 
make up for the want of an unctuous character in the Portland 
cement, We may here observe that around pebble from our shore 
seemed to us as difficult to detach from a e of Pi 
cement mortar as a stone that was broken could be. 
(To be continued, ) 








ON THE SECURITY OF IRON SHIPS.* 
By WILLIAM FarrBalRy, ae oO LL.D., F.R.S8., Hon. Assoc. 


Ir must ap obvious to every — connected with iron 
shipbuilding that much has yet to be done before it can be affirmed 
that the iron ship is perfectly safe and perfectly seaworthy. It 
will be observed that we have the material- of all others the best 
—to attain desiderata of such immense importance, but it requires 
careful consideration, and sound judgment in its application, to 
fulfil all the conditions of which it is capable in construction. In 
the form and build of merchant vessels intended for long voyages, 
and adapted for passengers and cargo, it is desirable to have them 
properly considered in reference to 5: , capacity, &c.; but this 
class of vessels—if we were to ju rom the strengths, forms, and 
other conditions of the Royal C and the London—do not 
——- to inherit all the qualifications necessary to render them 

e and comfortable at sea. For the attainment of » great 
improvements have unquestionably been effected in giving to the 
bows fine lines of entrance, and an equally fine run to the stern; 
but the question arises whether this sharp, cut-water shape is not 
destructive of other good qualities necessary to be observed in sea- 
going vessels. The introduction of iron as a material of con- 
struction has given to the naval architect and builder facilities 
never before attained for the introduction of the forms best 
calculated to meet the requirements of high speed. Vessels of 
that class are, however, better adapted for the navigation of rivers 
and lakes than the open sea. 

In this communication it may not be without interest if I en- 
deavour to show the advan and disadvantages of the leading 
features of these high-s constructions, and to exhibit the 
differences which should exist between a vessel intended for the 
navigation of smooth water, and another that has to contend with 
the rolling seas of the Atlantic. 

For the first class of vessels it is necessary to have great lengths, 
narrow beams, and diminished depths; for the second, it is im- 
portant that these dimensions should be altered in order to meet 
all the contingencies of strain in a rough sea. For example, if we 
take a vessel ft. long, 40ft. beam, and 26ft. deep, we arrive at 
the following proportions of eight times the beam and twelve times 
the depth for the length. Now, a vessel of this construction, with 
fine lines, is admirably adapted for speed, whether propelled by 
wind or steam, but her security may be doubtful, if heavily laden, 
when subjected to pitching and rolling in a tempestuous sea. 
vessel of this description would be wet and most uncomfortable, 
and her want of buoyancy at the stem and stern would cause her 
to bury her bows to a considerable depth when pitching, and sweep 
her decks with tons of water as she rises to the surface. But this 
is not all, as at every plunge the ship labours heavily, and suffers 
severe strains by the weight of water she has to lift in ascending 
from the middle to the crest of the wave. In every case of high 
speed in smooth water these proportions and fine lines are high 
advantageous ; but in those intended for long sea voyages, it is 
questionable whether or not some light sacrifices should be made 
as regards speed, and some modifications effected in the build, in 
order to meet all the requirements of a safe and convenient vessel. 

In this communication it will not be necessary for me to enter 
upon the calculations of resistance to strains in such vessels. My 
object is to show that they are in actual existence; and some, 
from their slight build and great length, have comparatively but a 
small margin of strength, and are therefore not trustworthy in 
cases of a heavy cargo and foul weather at sea, To render vessels 

rfectly seaworthy, I would venture to recommend that their 

engths should never exceed seven times the breadth of beam and 

ten times the depth. In these proportions I am assuming that 
the ship is strong and substantially built, and that in place of 
the lines of least resistance being observed at the bows and stern, 
additional buoyancy should be given, in order to enable the 
ship to rise freely on the sea, and by increased displacement the 
discomfort of the sea sweeping the decks, would, to a great extent, 
be avoided. I have been led to these considerations, not so much 
from the lamentable accident which overtook the ship London, as 
from the conviction that the safety of a vessel does not so much 
depend upon its speed as it does on its sea-going Cpe pee ; and 
these, accompanied with sound construction, would tend to reduce 
the number of accidents which of late years has produced such 
lamentable results. 

From these observations it is not my intention to depreciate the 
value of speed in any class of vessels, whether employed in the war 
or mercantile marine. On the contrary, I think it is a desideratum 
in both that a saving of time and quick manceuvring should be 
obtained, but there appears to be some risk of carrying the 
question of speed too far, and that to the exclusion of other 
valuable properties, entitled to consideration in connection with 
commerce and the extended security of vessels subjected to all the 
trials and contingencies of long voyages and stormy seas. 

It is now some years since I endeavoured to impress upon the 
minds of naval architects and builders the necessity of increased 
strength in the hulls and upper decks of iron ships, in “rder to 
balance the two forces of tension and compression. I also pointed 
out the ae to be derived from the longitudinal —— 
cellular principle of construction, water-tight bulkheads, 
double bottoms ; and when we consider that the strength of a 
vessel is the maximum resistance of its weakest part, it follows 
that any increase of material where it is not required is the very 
reverse of useful, and never fails to prove injurious. In every 
structure subjected to strain it is desirable that uniformity of 
strength and the laws of proportion should be strictly observed ; 
and I am of opinion that a close adherence to sound principles of 
construction in iron shipbuilding would not only mitigate the evils 
of which we complain, but would ultimately lead to increased 
efficiency and an important saving of the lives and property of the 
country. 

I ioe ventured on the remarks for the purpose of directing 
attention to what I consider some of the defects of iron-built 
ships; and taking into consideration the circumstances con- 
nected with the disasters which overtook the Royal Charter and 
the London, I venture to predict that with p attention to 
definite laws, and sound material in construction in the first 
instance, and with careful distribution and pr per loading of the 
cargo—including trim-rigging and clear decks—in the second, we 
should not have to investigate the causes of so many disastrous 
shipwrecks as have during the last ten years. 


* Read before the Institution of Naval Architects, March 22nd, 1866. 
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1865. 


Woolwich, Kent, “ Fire- 


| 


| to the chimney. 


2952. RICHARD JONES, Botolph-lane, London, ‘‘ Improvements in preserving } 


animal and vegetable substances, and in means or apparatus employed 
therein.”— 16th November, 1865. 
2953. SAMUEL HAZARD HUNTLEY, Upper Baker-street, Regent’s Park, London, 


“Improvements in apparatus for obtaining fresh water from salt and impure | 


water, also applicable for ventilating purposes.” 

2967. LOUIS GONZAGUE SPEYSER, St. Maure les Fosses, Paris, “ Improvements 
in the manufacture of bricks or building blocks.” 

2968. WALTER PAYTON, Sewardstone-road, Victoria Park, London, “* Improve- 

nents in means or apparatus for measuring the passage or tlow of liquids, 
for raising and forcing fluids, and for obtaining motive power, also in means 
for the manufacture of parts of such apparatus.”—17th Vorember, 1865. 

2969. LEON EDOUARD LAURENCY, Seine, Paria, “‘ An improved safety net to 
arrest the fall of persons or heavy. bodies under circumstances of danger.” 

2971. SAMUEL HAZARD HUNTLEY, Upper Baker-street, Regent’s Park, London, 
* Improvements in cooking apparatus.” 

2972. FREDERICK WILKINS, Oxford-street, London, ‘‘ Improvements in appa- 
ratus for the production of hydrocarbon or other vapours, parts of which 
apparatus are also applicable to measuring gaseous or fluid matter.” 

2973. JOHN CRAWFORD WALKER, Strand, London, “ Improvements in the 
treatment of flour and manufacture of bread.” 

2979. HENRY CLIFTON, Queen’s Hotel, St. Martin’s-le-Grand, London, * Im- 
provements in sewing machines.”—Partly a communication from George 
Snieder, Vicksburg, Mississippi, U.S.—18¢h November, 1865. 

2977. ANGELO VESCOVALI, Claverton-street, St. George’s-square, London, “ A 
new appliance of an electro-magnetic apparatus to increase the adherence of 
locomotive engine wheels to the rails.” 

2931. CHARLES WITNEY, Kensington, Middlesex, ** Improvements in breech- 
loading guns, and in cartridges for breech-loading guns.” 

2934. WILLIAM JAMES BURGESS, Brentwood, Essex, ** Improvements in cotton 
gius.”— 20th November, 1865. 

2990. SAMUEL BENNETT, M. in cocks for steam, 
water, air, and gases at high pressures, al also in gauge cocks and water 
gauges for boilers, and sediment tubes for cocks and pipes.” 

2994. GEORGE SMITH, Upper Thames-street, GEORGE SMITH, jun., and CHARLES 
WILLIAM SMITH, Mare-street, Hackney, London, “ Improvements in hair 
brushing apparatus,”—21st Yovember, 1865. 

3000. COWPER PHIPPs COLES, Ventnor, Isle of Wight, “‘ Improvements in pro- 
tecting the bottoms and sides of ships and other structures exposed to the 
action of sea water,” 

3004, SAMUEL HUNTE 
22nd November, 1865, 

3012, WILLIAM ROBINSON MULLEY, Plymouth, “ Improvements in planking 
or sheathing iron ships and irc 1 framed ships.”—23rd November, 1865. 

3019. GEORGE MORETON, Cardi: Glamorgan, Wales, “ Improvements in lacing 
boots and shoes.”—24th Novem! er, 1865. 

3040. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 








heat, “Ty 





Rk, Newcastle-on-Tyne, ‘‘ Improvements in anchors.”— 








‘ Bennet Woodcroft, Her Majesty’s Patent Office, 


berg, Buckau Magdeburg, Prussia. 
3207. HENRY YATES THOMPSON, ye omg St. James’, London, “ Im- 
ents in lopes.”—12th December, 1865. 

3265, CHARLES LIDDELL, Abingdon- street, W aaement ROBERT STIRLING 
NEWALL, Gateshead, Durham, “ Improvements in constructing and mooring 
floating structures.” —18¢th December, 1865. 

3272. JOHN WRIGHT CARR, Newland Hall, Roxwell, Essex, “ Producing and 
applying rotating motion by means of an apparatus to be worked by fluids, 
steam, compressed air, or by water, or by gas.”—19th December, 1865. 

3299. WILLIAM BOGGETT, Lindsey-row, Chelsea, Middlesex, ‘** Improvements 
in the construction of wire conductors for electro-telegraphic purposes.” 

3304. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in cartridges for breech-loading fire-arms.”—A communication from Caleb 
Huse, Neuilly, France. —21st December, 1865. 

3365. JOSEPH JOHN HARRISON, Broughton, Lancashire, and EDWARD 
HARRISON, Balham-hill, Surrey, ‘Certain improvements in looms for 
weaving.” —29th December, 1865. 

111. WILLIAM COMERY and HENRY WEBSTER, Sneinton, Nottingham, “ Im- 
provements in machinery or apparatus employed in the manufacture of 
looped or knitted fabrics.”—13¢h January, 1866. 

233. EDWARD TURNEY and JOHN TURNEY, Trent Bridge Works, Sneinton, 
Nottingham, “ Improvements in preparing’ and treating hides and skins in 
the manufacture of leather.”— 24th January, 1866. 

258. JEAN MARIE ARMAND MONTCLAR, Glasgow, Lanarkshire, N.B., ‘‘ Im- 
provements in the manufacture of materials or compositions for decolour- 
ising or purifying saccharine or other liquids, and for making paint, 
ee and foundry blackening, and in apparatus therefor.”—26th Jenu- 
ary, 1866. 

345. FRANCIS BRYAN BAKER, Sherwood-street, Nottingham, ‘‘ Improvements 
4 bay process of dyeing and manufacture of textile fabrics.”—3rd February, 

Dd. 





404. JAMES ROCK, jun., Hastings, Sussex, “ Improvements in carriages and 
Wagons with folding heads or coverings, and in carriage springs.”—9th Feb- 
ruary, 1866. 

510. MANUEL JOSE LOPEZ-Y-MUNOZ, Guildford-street, Russell-square, London, 
“Tmprovements in machinery for making cigarettes.”—17th February, 1866. 
533. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, “Improvements in the construction and arrangement of steam 
boilers."—A communication from Thomas Mondini, Passage des Petites 

Ecuries, Paris.—2\st February, 1866. 

639. EDMUND WINDER OTWAY, Reading, Berks, ‘‘Improvements in chaff- 
cutting machines.”—2nd March, 1366, 

693. GEORGE RANDLE, Vauxhall-walk, Lambeth, Surrey, “ Improvements in 
apparatus for conveying tidings of the loss or distress of vessels at sea, also 
— for conveying lies on shore from stranded vessels.”—7th March, 
866, 

759. JOHN ELDER, Glasgow, Lanarkshire, N.B., 
the boilers and engines of steamships.” 

763. JULIEN FRANCOIS BELLEVILLE, Rue d’Orleans, Batignolles, Paris, “ Im- 


“ Improvements relating to 





provements in the construction and arrangement of springs.”—14th March, 
1866, 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 


Tie following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents, 





Class 1.—_PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2260. J. LAKE, Devonport, ** Steam boilers or generators.” —Dated \st September, 
1865. 

These improvements in steam generators or boilers for locomotive and marine 
engines, as well as for engines used for agricultural, traction, and other like 
purposes, are entirely confined to the description known as tubular boilers, and 
consist in applying on the rear end of such boilers a valve to each separate flue- 
way, the several valves, according to the number of the flue-ways being acted 
on separately, sectionally, or simultaneously, so as to more or less control or hold 
in check the heat that otherwise would too rapidly pass through the flue-ways 
These improvements have already been secured by letters 
patent, bearing date 7th February, 1865 (No. 345), but in which patent, as 
described in the provisional or complete specification, the patentee restricted or 
limited the said improvement to steam generators for fixed engines or stationary 
boilers. The patentee now applies the improvements to steam generators for 
locomotive and marine boilers where such are constructed with flue-ways, and 
in giving effect to the invention the general details for supporting, holding, 
arranging, and actuating the valves may be varied and modified for the 
different kind and size of boilers or steam generators required. 


2380. G, A. K Newburyport, Essex, Massachusetts, U.S., 
paddle-wheel,” — Dated \8th September, 1865. 

The nature of this invention consists in arranging the floats of a paddle- 
wheel in pairs at an angle to each other, one at each end of a shaft or rod 
passing freely through the centre of the wheel, and so as to present more area 
on one side of the shaft or rod than on the other, in order that the one float 





“* Feathering 








| entering the water flatwise, may, in passing through the same, be gradually 


turned and emerge edgewise, while at the same time it is turning the opposite 

float, so that it shall enter the water flatwise, whereby the inventor is enabled 

to produce a very simple and efficient feathering paddle-wheel, in which the 
floats are moved into the required position solely by the action of the water, 
aid without the interposition of any mechanical device. 

2272. J. HOWARD, W. STAFFORD, and W. P. M’CALLUM, Blackburn, “ Appara- 
tus for preventing incrustation in steam boilers, and for preventing explosion 
of such boilers, heating the feed water, and consuming smoke,.”—Dated 4th 
September, 1865. 

This invention relates, First, to a means of collecting and carrying off scum 
which forms on the surface of the water in steam boilers. In constructing 
apparatus for this purpose the patentees place one or more boxes in the boiler 
at right angles to and above the top of the flue or flues, and extending nearly 
across the water space. The front and back of each box form two inclined 
planes, which inclined planes are divided by a vertical partition or midfeather to 
prevent scum floating through or across the box. The front and back of the 
said box forming the two inclined planes are constructed of perforated plates or 
sheets of iron or other material, to which perforated plates or sheets are 
fastened one or more ribs or rails of angle or T-iron, placed one above the 
other, and extending the length of the plates or sheets to which they are 
attached. Scum is received on these ribs or rails, and thence passes through 
the perforations in the plates or sheets above mentioned to pipes suitably 
arranged for conveying the scum to the blow-off cock or midvalve at the 
outside of the boiler. On the blow-off cock or midvalve being opened, water 
and steam rush through the perforations in the front and back plates of the 
box, and through the pipes hereinbefore mentioned, carrying off the scum or 
dirt collected therein. Although the patentees have described the inclined 
planes forming the front and back of box as furnished with troughs of angle or 
T-iron, it is evident they may collect scum at the front and back of the box by 
the use of plates, forming the two inclined planes, perforated with a number of 
elongated openings, a second, third, or other series of such openings being made 
one above the other for the purpose of admitting the scum at the various 











THE ENGINEER. 

















2284. S. SOUTAR, Turnham Green, “ Fixing and unfixing the tubes of steam 
boilers.” —A communication.— Dated 6th September, 1865. 

_ In carrying out this invention one end of the tube—the end next to the 
smoke-box—is to be enlarged one-eighth of an inch in diameter more than the 
rest of the tube; the enlargement is to extend about an inch and a-half from 
the end, which will be enough to allow a mandril to be applied to drift it up in 
the usual way. It will be seen that the holes in the tube plate at the smoke- 
box end will be one-eighth of an inch larger than those at the fire-box end ; 
thus the tube entering from the smoke-box end will pass through a hole one- 
eighth of an inch larger than itself until the last inch or so; then it will enter 
the on see tightly, and a blow or two of the hammer will set it up to its 

— Not proceeded with. 


2286. W. CLARK, Chancery-lane, London, “ Steam engines and valves.”—A com- 
munication,— Dated 6th September, 1865. 
This invention cannot be described without refer to the drawings. 








Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2234. S. L, JAMES, Croydon, “ Traction engines and other vehicles.”—Dated 30th 

August, 1865. 


This invention relates to improvements in the steering or guiding wheels of 
traction or road lccomotive engines and other vehicles used on common roads, 
which hitherto have not had sufficient hold of the ground to prevent them from 
slipping or sinking to one side or the other, particularly when the engine is used 
for ploughing, or when the engine or vehicle is passing over soft or sliding 
roads. By this invention the inventor constructs the wheels’ with teeth, blades, 
forks, or discs, in such manner that, when it is found that the ‘wheels are striking 
or slipping to one side or the other from the direct line desired to be travelled, 
these teeth, blades, forks, or | are lowered into the ground, thereby obtain- 
ing a firm hold, and p id slipping or striking, and, conse- 
quently, caus ng them to hold = engine or vehicle in such a position as to 
enable the driver to steer in any required direction, The teeth, blades, or forks 
are set in suitable guides attached to the wheels, and are actuated by cams, 
eccentrics, and springs, and by set screws, in order to regulate the extent of 
their projection beyond the periphery of the wheel. When it is not necessary 
to make use of these projections, the cams or eccentrics are turned back so as 
to bring the projections concentric with the wheel, and so present a flush surface 
to the ground.— Not proceeded with. 

2238. ie COWPE and D. HANCOCK, High Wycombe, “ Applying electro-magnetism 
a break power on railways.” —Dated 31st August, | 

This invention consists of an improvement in and an adntion to an invention 
for which Jetters patent were granted to F. Barnes, D. Hancock, and E. Cowpe, 
bearing date 12th January, 1865 (No. 101), for improvements in the method of and 
apparatus fur applying electro-magnetism as a break power to railway and 
other carriages and machines, and is as follows:—In the specification of the 
aforesaid patent the patentees stated that the magnets should be applied to the 
wheels themselves or to plates attached thereto. Now, according to the pre- 
sent invention they fit the magnets in a frame, by preference similar in con- 
struction to that described in the specification of the patent before referred to, 
and capable of receiving a to-and-fro motion within certain limits; but instead 
of fixing the said frames as therein described in a horizontal position, they now 
place them in a vertical position, and in such manner that the magnets are sus- 
pended above the line of rails or permanent way on which the train runs. 
Power is applied from the break van or tender as before, but the magnet, 
instead of acting upon the wheels, in this case drop and act against the rails or 
permanent way. 

2242. W. GEORGE, hg “ Applying springs to two-wheeled carriages.” — 
Dated 3\st August, 1865 

This invention has for its object certain improvements in applying springs to 

two-wheeled carriages in order to prevent the unpleasant jolting motion of the 
draught animal attached thereto being communicated tothe body of the vehicle, 
and consists in jointing the rear end of the shafts to the fore part of the body of 
the carriages, or to a rigid stay or stays attached to the body of the earriage, 
and which by preference project a little forward therefrom horizontally, or in a 
curved line, and in applying to the underside of each shaft a spring, the lower 
end of which is jointed to a stud piece or small bracket at the lower end of the 
stay piece—when a stay piece is used—near the front of the underside of the body 
of the carriage ; and the other end may be connected toa bracket or stud piece, 
immediately below the joint, on the rear end of the shaft, or a little in advance 
thereof. The spring is slightly curved backwards at the top, so as to form what 
may be called an OG spring. When the spring is jointed at the point imme- 
diately below the joint connecting the shaft to the body or stay piece a rigid 
metallic stay is jointed to about the centre of the underside of the spring, and 
is carried forward a short distance in advance of the shaft joint, and is con- 
nected to the underside of the shaft; but when the spring is attached to the 
underside of the shaft, the connecting-rod or link is jointed to the upper side of 
ahout the centre of the spring, and is jointed to the rear end of the shaft in con- 
nection with the body of the carriage or rigid stay springing therefrom. The 
springs are so constructed that they will play equally each way, that is to say, 
both upwards and downwards, and may each consist of a centre spring, on the 
end of which are formed the connecting eyes to receive the joint bolts, and 
elastic or semi-elastic surrounding tubes or packings. Oneor more scale plates 
may be fitted on the top and bottom of the centre spring plate.—Not proceeded 
with. 


2256. W. CLARK, Chancery-lane, London, “ Permanent way of railways.”— 
A communication.—-Dated \st September, 1865. 

This invention relates to improved means of connecting rails of various kinds 
to iron sleepers, especially those of a semi-tubular form. For single-headed 
or Vignole rails the inclination towards the inside of the line is obtained by 
means of a rollei plate; while the connection is made by a bolt having a 
washer underneath the nut, which embraces, on the one hand, the foot of the 
rail, and en the other a similar part, formed by rolling on the foot or base 
plate; the head of the bolt is also squared. A longitudinal mortice or opening 
is nade in the sleeper, to permit of the bolt being introduced head down- 
wards therein until the squared part projects beyond, when it is turned half 
round and again raised, so that the squared part may adjust itself to the slot 
or opening, in which position it is prevented from turning. The patentee then 
places the washer on the bolt, the nut of which presses it firmly against the 
foot of the rail, and also on the raised part formed on the base plate; while the 
bolt, having a certain amount of longitudinal motion in the mortice mately 
mentioned, a double locking effect will be d i 
the washer touches one side it will be subjected to a slight inclination until it 
meets with the other; consequently the locking is always perfect. The other 
side of the rail is held ‘at foot by a kind of rivet or gib, serving at same time to 
unite the foot-plate to sleeper rail. 


2258. R. DAVIES, Green Neath, Glamorgan, *‘ Propellers for ships and bolts.”— 
Dated ist September, 1865. 
This invention relates to a new mode of propelling vessels, the propelling 
power being produced by means of a force pump, attached to the bottom 
of the vessel, or at any other position more convenient.— Not proceeded with. 


2268. S. R. FREEMAN and A. GRUNDY, Manchester, ‘* Shackle or coupling for 
connecting railway carriages, wagons, and other vehicles used on railways, 
whereby going between the carriages, wagons, or other vehicles, to couple 
or uncouple is rendered totally unnecessary.” — Dated 4th September, 1865. 

This invention has for its object the construction of a shackle or coupling 
for connecting railway carriages, wagons, and other vehicles used on railroads, 
by the use of which the practice of pling and is rendered per- 
fectly safe to those employed for the purpose, the necessity of having .to go 

Setween such vehicles to couple or uncouple them being entirely obviated, and 

the usual side chains dispensed with. The invention consists in having con- 

structed in one piece or forging a tapered cylindrical wronght iron or steel 
plug, and corresponding socket, radiating at or about right angles from each 
other from a horizontal transverse pin or spindle, to which the plug and 
socket are attached securely, which pin or spindle works between lugs pro- 
jecting from a plate fastened to the end of the oe or from the usual spring 
bar to which the ordinary shackles or pling The said pin 
or spindle projecting beyond the outer side e on of the lugs is there 
cranked, in order to have a link connected for jointing it to an actuating lever 
working upon a fixed stud, also on the end of the vehicle; or the said pin or 
spindle might be lengthened out beyond the outer side of the said lug, and be 
actuated by an eccentric motion, or by a lever affixed to its end. The tapered 
plug has annular slots cut round. it up to a certain distanee, and the corre- 
sponding socket is id * bell- hed,” so as to admit of a certain 
amount of play in action, and is provided with catches working upon pins in 
slots cut through the socket, which catches are formed so as to project in the 
inside of the socket, and to fall back by pressure exercised against them, while 

a corresponding plug is entering, until such plug tightens itself; the catches 

then fall into and lay hold of the slots formed in the plug. and prevent its with- 

drawal so long as the catches are not released from the outside of the socket. 

The other ends of the said catches project beyond the outer side of the socket, 

in order that when pressure is applied against them in the direction of the 

mouth of the socket they are released and held back, so as to allow of the 
tapered plog being withdrawn ; and this is effected either by an annular nut, 
washer, or ring (screwed upon a quick thread formed on the outside of the 
socket, and turned by radial arms or levers) being screwed up against such 
catches; or the said annular ring or washer may be mounted loosely upon 
the outside of the socket, and be pressed up against the catches by eccentrics 
or cams situated upon a horizontal shaft or spindle passing transversely through 
the rear end of the socket, and turned by levers affixed at each end of the said 
shaft or spindle. It may be advisable to have flat springs affixed to the backs 
of the catches, on the opposite side to which the pressure is applied by the 
annular ring or washer, which springs would thus abut against the backs of 
he slots formed in the socket, and ensure their catching in the annular slots 
ppnry the tapered piog, and it may also be found advisable to have lock 























springs applied to the ends of the levers, to prevent the ents <t the 
vibration causing them Prat gel sia: # gr cage 5 

2269. J. DRUBBLE, Southwark Bridge-road, London, — used for 
_ removing axle-boxes from wheels.” —Dated 4th September 

This invention relates to an i ing axle-boxes 
from wheels. Hitherto it has been. usual to punch or narive out the axle-boxes 
from the hub or stock with a piece of wood and sledge hammer, the wheel 
being placed on the ground for the purpose, by which method there is great 
liability of the axle-box b broken. di to this invention the 
wheel is placed in a horizontal position on the ground, but previously to which 
the patentee introduces a stem or mandril through the box, the end of which 
stem has a head on which the axle-box rests. This stem is made of sufficient 
length to rise some distance above the stock, so as to receive a hollow metal 
cap or bonnet having a flange around the lower edge, which is placed in posi- 
tion on the stem so as to rest on the upper end of the stock or hub. Towards 
the upper end of the stem or bolt he makes a long slot therein of suitable 
length, one-half or two-thirds of which projects above the crown of the cap or 
bonnet, In this slot he inserts one or two cotters of taper form ; if two are 
used he inserts them on opposite sides of the stem by driving these cotters with 
a hammer or otherwise; they, by reason of their taper form, are caused to bear 
the one on the end of the slot in the stem, and the other on the top of the cap or 
bonnet resting on the top of ;the stock, and as the head of the stem is in close 
contact with the axle-box beneath the wedge action tends to raise the stem, 
and draws with it the axle-box out of.the stock to an extent equal to the 
length of the slot in the stem below the top of the cap; this may be two inches 
or so only, which is sufficient for the purpose desired. 

2271. P. MARVAUD, Paris, * Apparatus vd promptly eenng horses from 
carriages and other vehic! ee 4th September, \ 

The nature of this i i will d d by the a description :— 
The shafts are so arranged as to be aon detached from the carriage, and for 
this purpose the inventor causes the ends of the furchals of the fore carriage to 
be forked, and between the branches is a ratchet or key-piece securing the shafts 
to the furchals by means of a headed sprivg and a bolt passing through them. 
In order to unlock the key-piece all that is required is to raise a lever arm tra- 
versing the fore carriage and the bottom of the vehicle, which causes a cam to 
press upon the spring, freeing the ratchet and bolt simultaneously ; the shafts 
together with the horses are then instantly detached from the vehicle.— Not 
proceeded with, 

2273. A. V. NEWTON, Chancery-lane, London, “ Life rafts and surf boats,” —A 
communication.— Dated 4th September, 1865, 
This invention cannot be described without reference to the drawings 
2277. J. GRAND, Oullins, Rhone, France, “ Treating, working, or manipulating 
cast steel for the manufacture of wheel tires, armour plates, &c.”— Dated Sth 
September, 1865. 

The patentee claims, First, providing the outside of the bar or bars, piles, 
lumps, fagots, or other articles of cast steel to be acted upon, with a coating or 
sheathing of wrought iron, so as much as possible to prevent the atmospheric 
air from coming in contact with the steel for the purpose of allowing the bars 
or other articles to be heated to a white or welding heat, and to be welded, 
forged, hammered, rolled, or submitted to other similar operations, orto be com- 
bined with wrought iron, or with blistered or other steel. Secondly, applying 
the said process for welding or combining together cast or Bessemer steel and 
wrought iron, or blistered or other steel, for the manufacture of wheel tires, 
armour plates, rails, hoops for ordnance, axles, shafts, or other articles requiring 
to possess great hardness and tensile strength. 











Class 3.-FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, de. 

2250. J. WARD, Leicester, “ Attaching the bobbins of winding and other ma- 

chines on to their spindles, &c.”— Dated 3\st August, 1865, 

This invention is designed, principally, for the purpose of fixing or attaching 
the bobbins on to the spindles of winding and other similar machines, but it is 
also equally applicable to the fixing of beams or rollers on to their shafts or 
spindles in warp and other similar machines. The spindle of a winding ma- 
chine is usually made with a screw thread at one end, and when the bobbin is 
placed on the spindle a nut is passed on to this screw and screwed up to the 
head of the bobbin, so as to hold it firmly on the spindle. This invention is 
designed to dispense with thisscrew and nut for such and similar purposes. In 
carrying out the invention the inventor leaves the spindle smooth, and of the 
same diameter throughout its length, and he fits thereon a loose socket having 
a flange at one end. This socket is provided with a pin attached to a spring 
lever (somewhat like a flute key), so arranged that the pin projects inside the 
socket except when withdrawn by pressure on the lever. A hole is drilled into 


the side of the spindle in such a position that, upon placing the socket on the” 


latter, and pushing it up to the bobbin, as soon as the flange of the socket 
comes against the head of the bobbin the pin drops into the hole in the spindle 
and thus locks the socket thereon. In order to allow of any slight variation in 
the length of the bobbins he provides the face of the flange with a friction 
spring, which bears against the head of the bobbin, or with a spring driving 
pin, which projects into a corresponding hole in the head of the bobbin.—Not 
proceeded with. 

2251. J. LESLIE, Manchester, “ Cutting the terry or loops of fustian, cords, and 

similar fabrics.” — Dated 31st August, 1865. 

This invention consists in the use and application of a guide or distender to 
each race of loops, which is to keep the loops firmly distended that whilst in 
such condition they may be cut by revolving circular knives. Each distender 
consists of two thin blades of metal hinged together at the point or end which 
enters and advances up the terry, and the plates are kept asunder so as to dis- 
tend the terry laterally by means of a spring placed between them, which renders 
them self-adjusting to any width of race of loops. The guides or ¢@istenders 
being inserted into the races dre then secured to a rod to connect them; they 
open and distend the terry which, whilst in a state of tension, is cut by a 
corresponding series of cutters revolving in a direction contrary to the passage 
of the fabric arranged above and acting upon the terry between the distending 
blades. - Not proceeded with, 

2253. R. KNOWLES and J. LINDLEY, Manchester, ‘* Ornamenting and protecting 
the edges of bed quilts, counterpanes, toilet covers, carriage rugs, &c.”—Dated 
lst September, 1865 

This invention consists in the use of a combination of two or more threads 
of silk, cotton, wool, or other suitable fibrous material for forming the edging, 
binding, or fringing, both or all of the said threads being either of the same 
or of a different colour to the article to be ornamented on its edge. One of the 
said threads forms the fringe or edging by being laid by suitable mechanism 
upon the edge of the covering in a zig-zag or plaited direction, whilst the other 
Goeet is used for securing the said fringe or edging to the article to be 
t) in contra-distinction to having the edging or fringe made 
separate ly and afterwards sewn to the article to be ornamented.—-ot proceeded 
with. 

2280. T. B. BAILEY, Cheltenham, * Ornamentation of fringes and trimmings.” — 
Dated Sth September, 1865. 

This invention consists in ornamenting fringes and trimmings such as are 
used for upholstery, for dress and other like purposes, by the introduction of 
patterns or designs worked in mosaic upon the body of the fringe or trimmings 
by means of tubes, beads, or other forms introduced into each strand or length 
of the fringe or trimming. 

2285. J. PILKINGTON, Bolton, “ Preparing and spinning cotton, &c.”—Dated Gth 
September, 1865. 

This invention relates'to the drag .employed in the machinery termed 
throstles and doubling frames which are used in preparing and spinning cotton 
and other fibrous substances. The improvements coustst in attaching or 
securing to the under surface of each bobbin or disc or washer of cloth or listing 
of such a diameter as to project beyond the periphery of the flange, so that it 
forms a level surface at the bottom edge of the bobbin which revolves on the 
copping rail. The attachment of this disc to the bobbin imparts a regular drag 
to the yard, and is particularly beneficial when old bobbins are used having 
uneven edges.—Not proceeded with, 





Class 4.—AGRICULTURE 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, de. 

2264. W. BARFORD, Peterborough, and T. PERKINS, J/itchin, “ Mills for grind- 
ing. of the description known as ‘ Felton’s American mill.’”—Dated 2nd Sep- 
tember, 1865. 

This invention has for its object improvements in mills of the description 
known as Felton’s American mill, tor which a patent was granted to 
C. F. Stansbury the 25th August, 1855, No. 1927. In this mill a horizontal 
corrugated cylinder is employed, and a concave surface similarly corrugated is 
set up to it so that as ,the cylinder revolves whilst the concave is held 
stationary, the grain or material fed between the two is ground. The concave 
has heretofore been set up to the cylinder by causing it at each end to rest on 
a lever capable of being slowly raised or lowered by a screw, the screw and 
lever at ‘the one end being altogether independent of that at the other. This 
method of adjusting the concave is found inconvenient, as each time it is set it 
requires the utmost care that the two ends of the concave are equally raised or 
lowered to prevent unequal wear and tear, besides which the adjustment 
occupies both the hands of the workman, so that he cannot at the same time 
adjust the feed, which it frequently would be desirable to do. In these mills 
also, as at present constructed, there is nothing to ensure the concave rising 
and falling truly, and sometimes it rises at one edge only, bringing the teeth on 
this side close up to the cylinder, whilst at the other side they are Jeft at a distance 
from them ; and, besides, in some cases, when the mill is over-fed, the concave 
becomes jammed, so that it will not descend again by its own weight as it 
should do, and no means are provided for forcing it down to clear the mill. To 
obviate these inconveniences the patentees provide the concave with guides to 
compel it to rise and fall with the lever truly, or without any side way move- 
ment. For this purpose they cast a stem on the concave at each end, and this 
stem is Atted accurately into,’ guides fixed to the end the 








mill, And in order that the concave may, by moving one handle, be raised or 
lowered equally at the two ends, they employ a forked or bent lever, the 
egy yet Swap i ppm sag pd es lag is yey being on 
the end frames of the mill opposite to each other. Each prong or arm then 
passes through a notch or recess in the guide stem or the concave, and is then hen bent 
round so that they meet at the front of the mill at the centre of its length ; and 
here a nut is fixed to the lever, and through it a screw, actuated by a han.\- 
wheel, passes ; as the screw is turned the front end of the lever +f raised «r 
lowered, turning about its centres at the back of the mill, and the lever carrics 


the concave with it, raising it to the cylinder or forcing it down should it be 
necessary. On the screw they also employ a loose nut above the nut fixed in 
the lever, and when the concave is adjusted they set this loose nut, which for 
convenience has a hand-wheel formed on it, down on to the nut of the lever, 
and then, should it become necessary to lower the concave to prevent the mill 
choking, it can immediately afterwards be raised again precisely to the same 
point as before. 


Class 5. —BUILDIN G.—None, 


Class 6—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
2275. J. SNIDER, jun., Devereur-court, Strand, London, “ Construction of fire- 
arms.” — Dated 5th September, 1865. 

This invention consists in certain improvements connected with breech-load- 
inf tire-arms, and is especially applicable to cases in which it is desirable to sub- 
stitute apparatus for loading at the breech instead of loading at the muzzle, and 
also to apply barrels possessing a bore or calibre smaller than that of the original 
barrels of the muzzle-loading weapons for which they may be substituted with- 
out the substitution or application thereof rendering necessary any alteration of 
the stocks and furnitures, which latter are thereby epee utilised to breech- 
loading weapons. These objects are by ing a new barrel 
(which may be, if desired, of reduced internal calibre) with a shoe, which shoe 
forms the breech and holds, carries, or comprises the breech-loading gear or 
apparatus in such a manner that the barrel and shoe when combined will 
exactly fit into the hollow or bed of the stock which previously received the 
muzzle-loading barrel, or for which a barrel was destined or adapted, and also 
the recess formed to receive the nipple lump of the original muzzieJoading 
weapon without any change or alteration of the stock. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, wm cog Ornaments, Musical In- 
struments, Lamps, Manufactured Articles of Dress, dc. 
= J 4 WARD, Leicester, “ Lids or covers for saucepans.”—Dated 31st August, 

86 





This invention, in so far as it relates to the lids or covers for saucepans and 
other cooking utensils, is intended for the purpose of allowing the steain as it 
accumulates inside the saucepan or other cooking utensil to escape therefrom 
without removing the lid or cover itself, whereby the ebullition is not checked, 
and the accidental admission of smoke, soot, or other impurities into the pan 
or vessel is prevented. This part of the invention consists, First, in making a 
small aperture in the lid or cover, and furnishing the same with a valve 
covering the same and opening only outwards, so that as the steam accumu- 
lates in the pan or vessel the pressure thereof opens the valve and allows of its 
escape without removing the lid or cover from the vessel, the valve closing by 
its own weight as soon as the pressure of the steam d A 
tion of the invention for the same purpose, which is not self-acting, but allows 
of easy adjustment by hand, consists in making a central opening in the lid or 
cover about one-fourth the area of the same, more or less. This opening is 
circular in form, being furnished with two or more notches or indentations, 
and is closed by a second lid or cover of a circular form, provided with projec- 
tions which fit into the notches or indentations above named, so that when this 
second lid is placed over the main lid it entirely closes the opening in the latter, 
but, upon turning the former partially round, the notches or indentations are 
uncovered, and thus the steam is allowed to escape. The turning of the 
smaller lid alxo locks the two lids together so that they can be removed in one 
piece as it were.—Not proceeded wii 
2254. J. M. CARTER, Monmouth, “Shirts and other garments,.”"—Dated \st 

September, 1865. 

The object of these i is tod with all fulling or gathering 
which has to be resorted to in shirts made in the ordinary way, and to obviate 
the necessity of passing it over the head of the wearer when putting it on or 
taking it off. The means by which the said invention is carried into effect is 
as follows :—The shirt or other garment is made open the whole of the way 
from the top at the back part downwards to the waist at or near the side or 
between the sides at the back in a diagonal direction, and from the waist to the 
bottom at the side or between the sides at the back perpendicularly or 
diagonally. The edges are cut so that when the garment is put on there is 
sufficient overlap to make a complete covering. The shirt or other garment 
being entirely open at the back part, as above described, it can be puton by 
simply inserting an arm in each sleeve and then fastening the overlap at the 
neck and waist. 











Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Pronting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manwres, dc. 

2231. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Tanning.”—A communica- 

tion.— Dated 30th August, 1865. 

This invention relates to an improved system or mode of tanning skins 
whereby the duration of the process is greatly reduced, whilst at the same time 
greater suppleness and pliability are imparted to the leather; also to the 
preparation of extracts to be employed in the process above referred to. 
According to this invention it is proposed to tan hides and skins by the employ- 
ment of pure extracts of tannin obtained from tan sumac, and more particularly 
from what is known as dividui, or the fruit of the Brazil wood tree, which is 
known also as lima wood or sapin wood. These extracts are used of various 
degrees of strength or concentration; bat in preparing the extract of drvidui, 
which in all cases the patentee prefers by reason of the good qualities it imparts 
to the leather, he first prepares an aqueous solution thereof, which he filters 
thoroughly in order to renfove all useless and injurious substances therefrom. 
He then concentrates this filtered solution to 30deg. Beaumé. The effect of 
this extract thus obtained is very regular, inasmuch as it is not impeded in its 
action by any impurities contained therein, and it is to this purity that is due 
also the shortness of the process, It is simply requisite to dissolve the extract 
in boiling water in order to thoroughly divide the molecules, and then to use it 
in the process of tanning at the ordinary temperature. 

2247. W. E. NEWTON, Chancery-lane, London, ** Obtaining spirits of turpentine, 
resin, pitch, tar, pyroligneous acid, and other products Jrom wood,.”—A com- 
munication.— Dated 3\st August, 1865. 

This invention consists in obtaining spirits of tarpentine, resin, tar, pitch, 
pyroligneous acid gas, charcoal and wood naphtha, directly from pine wood by 
one operation. The wood containing the resinous gum (pitch pine wood) is 
placed in iron retorts which are closed up steam tight, and a stream of steam is 
let into the retort, which may at the same time be heated externally to 
expedite the process, As soon as the condensation of the steam ceases, or 
partially ceases, the pressure of steam in the retort rapidly forces the heat 
through the mass of wood until the heat reaches from 300 deg, to 320 deg. Fah., 
when the valve which connects the retort with a condenser is opened and the 
vapours containing water and spirits of turpentine pass over into the condenser 
and are condensed, the spirits rising on the top of the water. 

2248. Wy E..NEWTON, Chancery-lane, London, “* Manufacture of paper pulp.” — 
A communication.— Dated 3\st August, 1865. 

This invention consists in treating fibrous materials, such as wood, fibre, 
hemp, manilla grass, and other similar fibres, after the same have been reduced 
or cut up into small particles with chlorine gas in a dry state, and under con- 
tinuous agitation in a close vessel, so that a pulp may be obtained which will 
readily absorb water, and which can be worked into paper either alone or 
mixed with ordinary paper pulp. 

2252. T. Lomas, North Shields, “ Separation of sulphide of iron, coal, and car- 
bonaceous matter,”—Dated ‘st September, 1865. 

The object of this Invention is to utilise the refuse of coal pits, containing a 
mixture of sulphide of iron and: coal, and commonly called brasses, It has 
heretofore been customary to separate the sulphide of iron and coal by hand, or 
by the aid of machinery and water; but these methods have been found ‘in- 
complete and expensive, Now this invention consists, First, in breaking the 
brasses into small pieces by suitable machinery, and then allowing them to 
fall into a cistern containing a solution of chloride of calcium, or other liquid, 
of such a specific gravity as will allow the coal to float and the sulphurous 
compounds to drop to the bottom of the cistern. The separation being thus 
effected the coal is removed from the surface, and the sulphurous com- 
pounds from the bottom, by any suitable mechanical contrivance.—Not pro- 
ceeded with. 

2267. H. ELLIS, Bangor, Carnarvonshire, “ Impr ts in the facture o 
compounds of silica, and in the Production ¢ of silicated citations inks, colours, 
and dyes.” —Dated 2nd September, 1863. 

This invention relates to the fi of d silicates containing 
a larger proportionate quantity of earthy or metallic silicate in solution than 
is contained in the compound silicates previously manafactured, and which is 
effected by adding free acid to ae neutral earthy or metallic solution which is 
to be used for the prep the d silicate, and to ng ear 
of solutions of pak nt vert Be and tungsto-silicates, and also sulutions 
suh-silicates ; super-silicates and silicates by the addition of moist 
precipitated silicic acid, or of moist [seen peed compound pore 
of potash or of soda. A further of this inven’ 
improvements in the combination of certain colouring m mae ee compounds 
of silica, the same being effected by causing such colouring matter to become 
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precipitated or gelatinised in permed with silicic acid by the use of super- 
silicates, and which prod 


can be obtained as dry colours. Such 

acid being dissolved in solutions of alkaline silicates will yield various coloured 
inks and liquid dyes. The inks thas produced will not exercise any corroding 
action upon steel or other metallic pens, while they are less delible Gas 
other inks now in use. The liquid dyes thus manufactured are also of a per- 
manent nature. 

sue. . emer eg Gateshead, “* Making caustic liquor or caustic leys.”—Dated 


865. 
This invention cannot be described without fe to the drawings 


Class 9. —ELECTRICITY. . 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
om. W. CLARK, Chancery-lane, London, “ Laying and maintaining submarine 
telegraph cables.” —A communication.— Dated \st September, 1865. 
This invention cannot be described without reference to the drawings. 
2262. K. J. PERcival, Belgrave-street, Argyle-square, London, “ Apparatus to 
be used in laying telegraph cables in the sea or other deep waters.”— Dated 2nd 





, 1865, 

The steamer or vessel carrying the cable is to he provided with a sufficient 
number of strong buoys or floats, manufactured from wood or iron, and pre- 
senting a surface to the water that will resist the downward strain of about 
one ton each (or three small ones, resisting seven hundredweight each, could 
be substituted for each large buoy). The buoys or floats should be loosely 
covered with a network of iron chains and rope, in order to distribute the pres- 
sure equally over their surface, and the links of the same should be able to 
bear a strain of about twenty-four hundredweight. Small and handy vices, 
devil’s-claws, or drawing tongs, each capable of resisting a strain of about one 
ton would also be required, in proportion to the number of buoys to be used 
and the length of cable to be payed. For every mile of cable that is to be 
payed out one of these floats or buoys is to be fastened to it on board, by 
means of the vices, devil's-claws, or drawing tongs, and then lowered into the 
sea. When those on board think fit to make a signal to the steam tender 
astern to raise up the hinder floats, the order might be obeyed, and the floats 
released from the cable could be forwarded to the front by a second steam 
tender? As the hinder floats, especially in deep water, would have, at least, 
a strain of sixteen or ight upon them, there should be on 
board the tender a large hauling hook, worked by steam, which would relieve 
the strain astern of the float from either the claw, vice, or drawing tongs, and 
enable those on board the tender to release the same, and forward the floats to 
the front.— Not proceeded with. 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 

2236. G. SMITH, and C. RITCHIE, Upper Thames-street, London, “ Brushes.”— 
Dated 33th August, 1865. 

The rotatory hair-brushes now commonly employed for brushing the hair 
are not suitable for the long hair of ladies, as it is liable to lap round the 
brush. To prevent this the inventors introduce at intervals, lengthways of the 
brush, blades or guards of flexible material, such as vulcanised india-rubber or 
leather, which blades or guards, as they pass round, lift the hair out of the 
bristles, so that at any time it is only the bristles at the part of the brush 
immediately against the head which penetrate the hair. The guards may con- 
veniently be elastic bands stretched at intervals lengthwise of the brush. In 
order to support and give elasticity to the hairs, bristles, or fibres of a brush, 
they pass them through a sheet of vulcanised india-rubber, or elastic material, 
and then fix them in a back beyond; or they support them on each side with 
flanges of elastic material, such as vulcanised india-rubber fixed in the back ef 
the brush, so as to press and hold the hair, bristles, or fibres between them; 
and when the material of which the brush is made is rigid, like wire, it may be 
fixed into these elastic flanges in Place of directly into the back of the brush. 
‘Thus a hard, stiff surface is obtal in j ion with the elasticity due to 
the india-rubber or elastic flanges. In making a brush to serve as » mat on 
which to wipe the shoes, they combine with the bristles or hairs, scrapers or 
scraping surfaces, consisting of flanges of india-rubber or elastic materials set 
in the back at intervals, so as to divide up the bristles or hairs into bands 
aninch or two wide. The scrapers may also, in this case, be strained bands 
passing across the brush from side to side; the brush thus constructed will 
perform at the same time the operations of brushing and scraping. As a brush 
for sweeping gardens and for similar uses, they employ a roller with vulcanised 
india-rubber flanges passing spirally around ; it is mounted on a frame lke the 
frame of a mowing machine, or of a rotating carpet broom, so that as the 
frame is drawn or pushed over the ground the roller is rotated, and tbe elastic 
flanges then take up any loose dust and throw it into a suitable) receiver 
on the frame, similar to that which in a mowing machine takes’ the cut 
grass. A roller with strained bands may be similarly employed.—Not pro- 
c0eeded with. 

2237. M. JupGE, Toronto, York, Canada, “ Manufacture of boiler and tea-kettle 
bottoms,” d&c.— Dated 31st August, 1865, 

This invention cannot be described without reference to the drawings.—Not 
proceeded with. 

2239. M. WOODFIELD, Adelphi, London, “ Apparatus for carrying securely rail- 
way and other tickets, so as to afford a ready inspection thereof.”—Dated 
Sist August, 1863. 

For this purpose a steel metallic plate is used, in length equal to the breadth 
of the ticket to be sccured, the two extremities of which are returned on them- 
selves, forming two hooks for the purpose of embracing two opposite edges of 
the ticket. At right angles to their extremities, and attached to the plate by 
being passed through two openings therein, is fixed an elastic band, terminated 
at either end by metallic hooks, the elastic band being of such a length as will 
allow it to be drawn out and be made to embrace with its hooks the two 
remaining opposite edges of the ticket. Attached to this elastic band is a line 
communicating with a bar, button, hook, loop, or strap for the purpose of 
attachment to the button hole, or other portion of the dress of the wearer. 
2240. W. CARRON, Birmingham, “ Manufacture of screws.” — Dated 31st August, 

1865. 








This invention consists in manufacturing screws by making the shanks of the 
screw and the worm or threads of the screw of separate parts, and afterwards 
securely fixing the said worm or threads to the shank, instead of cutting the 
worm or threads upon the snank as in the ordinary manufacture.—Not pro- 
ceeded with, ‘ 

2241. W. H. BRowN, Sheffield, “* Manufacture of cast steel or other metallic 
tubes.” —Dated 31st August, 1865. 


This invention consists of an extension of the process of manufacturing | 


weldless tubes, for which the inventor obtained letters patent bearing date 30th 
December, 1864 (No. 3,251). In addition to the fixed mandrils described in 
the if filed p 

ordinary parallel mandril, or a hollow mandril, through which water may be 
passed when in use, to travel with the collar or tube between each series of 
rolls By this means the steel or other metallic collar is elongated on the 
mundril, and rolled into atube. It is then passed, with the mandril inside, 
between horizontal rolls, such as are at present in use (each revolving in the 
sume direction, and drawn nearly in a line with the axes of the rolls). This 





operation will free the mandril and admit of its being withdrawn easily from | 
| being arranged and employed (by giving motion to the axis of the eccentric 


t .e tube. — Not p with, 

2225. T. Cope, William-street, Hampstead-road, and W. GUEST, Rosoman- 
street, Clerkenwell, ‘** Manufacture of rope, cordage, yarn, wire rope, &¢.”— 
Dated 30th August, 1865. 

This invention relates to a new or improved manufacture of rope, whether 
of fibrous materials or of wire strands, and of other such like twisted manu- 
factures ; and also toimp in the hinery or apparatus by which’such 
new or improved fabrics are manufactured. The inventors propose to con- 
struct a suitable foundation or bed-plate having standards or uprights bolted 
down thereto, for carrying the machinery. Near one end of the foundation 
they set a hollow shaft in bearings on standards; this shaft carries a disc set 
vertically thereto, and having near its periphery a series of apertures, through 
which the strands, cards, or wires to form the rope are brought from reels or 
beams containing a sufficient supply. There may be any number of these aper- 
tures and any number of strands or wires, ding to the d i of the 
machinery and the thickness of rope required. T his horizontal shaft is made 
1o turn by a cogged or toothed wheel gearing with a pinion on the shaft, or 
by means of a strap and pulley worked from a steam engine. After the ropes 
or wires pass through the vertical perforated disc they are caught successively 
by a corresponding number or series of catches, fingers, or clutches of metal of 
a curved or hooked form; and thus during the revolution of the disc 
each strand or wire is caught or held, and made to form a plait, twist, or union 
with the others, the whole being likewise twisted so as to form a cylindrical 
or flat section or form. These catches are set on bearings on the fixed portion 
of the machine, and are made to oscillate vertically by means of cams, bearing 
on rollers attached to the extremities of the arms of the catches or fingers. 
As the rope is thus manufactured it is drawn off by a take-off motion of a 
cylinder or reel, on which it takes a few turns, and is delivered in a condition 
either to form a coil, or ball, or a reel, as may be desired. The inventors 
prefer to effect the revolution of the hollew shaft in order to produce the 
necessary twist by means of a vertical bevelled toothed wheel keyed to the 
horizontal hollow shaft, and taking into and deriving motion from a horizontal 
mitre wheel or pinion, which is in connection with the main shafting and 
driving band.—Not proceeded with, 

2220. C. F. ANDERSON, Finchley, and D, DURANT, Colney Hatch, ‘‘ Apparatus 
applied to pockets to ensure the safety of their contents.”— Dated 30th August, 
1865. 

This invention consists in fitting and fixing a hinged metal or other suitable 
rame in the opening of a pocket, which hinged frame is similar in construction 
to the clasp frame of leather bag frames, and other bag receptacles, excepting 
that the inventors modify it to suit the purpose of the pocket. For instance, 
they make a slot or longitudinal opening along the top for a watch pocket, so 
that the chain or pendent of the catch may pass or project out of the pocket 
when the clasp frame is closed. The spring catch may be disposed in any 











tt to such letters patent, he proposes to use an | 
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the frame; in that position the pressing knob releasing the spring catch is 
convenient of access for the wearer, and inconvenient to be acted on surrep- 
titiously. They furnish the pocket catch frame with a spring, which has the 
ae 6 Gites Ge GES & ee Gis ee ay ee 
ee ready and convenient access to the enclosed pocket. 
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sight. For access to the pocket it is simply necessary to press the spring catch 
knob, when the pocket frame flies open, and access is had thereto ; to close the 
pocket it is simply necessary to press the hand on the outside, so as to collapse 
the spring frame. This frame may be of any suitable size or shape to 


spring 
suit the purpose of the pocket to which it is desired to be applied.—wNot pro- 
ceeded with. 


=, = WRIGLEY and M. B. WESTHEAD, “ Retaining and preventing the vibra- 
ion of sliding windows used in dwellings and in railway and other vehicles.” 
aay he 30th August, 1865. 

This invention is designed, First, for the purpose of retaining carriage 
windows in any position to which they may be lifted. Secondly, for prevent- 
ing the vibration of windows, doors, or panels, and also for retaining and 
locking the sliding sashes thereof when partially open. The improvements 
consist, First, in the novel employment and use of a disc or roller of india-rubber 
or other suitable elastic material, having an aperture through its centre, which 
is supplied with a bush or eyelet ; through this bush a pin or stud is passed for 
supporting the same, and the stud is secured ina bracket attached by screws or 
otherwise to the carriage or other framing, in such a position that the periphery 
of the disc or roller shall be in contact with, and be caused to exert a pressure 
upon, the window or framing. Thus, when the window is being raised or 
lowered, the said disc or roller will revolve and give aBmall amount of friction 
until ed Benes ceases to be supported by the hand, at which time the 

erted th by the india-rubber will retain the window in the 
position a which it was left. 
2233. W. H. P. GorE, Langham-street, Portland-place, London, “* Securing corks 
in the necks of bottles.”— Dated 30th August, 1865. 

This invention is intended principally for securing corks in the necks of 
bottles for containing aerated, mineral, or other waters, sparkling wines, malt 
liquors, or other aerated or effervescent beverages or liquids, and consists in 
the use of metallic wires in connection with holes drilled through the necks of 
the bottles. or otherwise made or formed therein at the time of the casting or 
formation of the bottle. 


2243. G. SMEATON, Birkenhead, “ Apparatus for cleansing the outsides of win- 
dows from the interior.” —Dated 3\st August, 1865. 
This invention relates to certain i licable to the construction 
of a convenient, simple, and useful apparatus for cleansing the outer surfaces 
of windows from the interior thereof, and consists mainly of two rods of a con- 
venient length, jointed together end to end. One of these rods is fitted with 
flat lateral wings, or is formed to resemble a flat paddle, for the purpose of pre- 
venting the rods turning laterally when resting on the window-sill or frame, or 
against the upper sash of the window to be cleaned. The second rod is jointed 
to the flat part of the first by a rule, or common hingejoint, or other mechanical 
equivalent, the inner end being by preference formed with a pair of small flat 
ring pieces to receive the hinges. A movable stay piece is jointed to the flat 
piece on the end of the first described rod, and the second rod is provided with 
a thumb screw, or its mechanical equivalent, by which the two rods may be 
locked in position at any required angle to each other. Each rod is formed 
with two longitudinal grooves to receive a cover or band, and near their outer 
ends are fitted with a small grooved pulley sheave worked within mortice holes 
cut through near the outer ends of the rods, the pulleys turning on axles at a 
right angle to the longitudinal axisof the reds; the rod with the paddle-shaped 
head is provided with a pair of like small grooved pulleys, mounted on each side 
of the foot of the outer rod. A cord, or its mechanical equivalent, is passed over 
one of the grooved pulleys in the outer ends of the rods, the ends of the cord or its 
equivalent are then carried through the longitudinal groove on the side of the 
rod over the two pulleys at the fuot of the outer rod, one on each side thereof, 
when one end of the cord is passed over the puiley in the outer end of the outer 
rod. The ends of the cord or its mechanical equivalent are then attached toa 
runner or sliding piece, which encompasses and Is free to travel up and down 
the rod. This last described runner piece is fitted with a thumb screw, or other 
convenient hanical arr for attaching thereto a sponge, brush, 
leather pad, or other substitute to be brought into contact with the glass fur 
cleaning the same.—Not proceeded with, 
2241. H. A. ASH, Lupas-street, Pimlico, “* Ice safes.” —Dated 3\st August, 1865. 
The claims bi a cover with the ice tank or well, such cover 
being arranged to serve as an additional shelfresting on the ice, and descending 
as it thaws, by which means the ice is preserved from contamination, aud space 
is economised, 


2246. W. T. READ, Great St. Helen’s, London, “ Apparatus for stopping bottles.” 
— Dated 3\st August, 1865. 

In carrying out this invention the inventor employs a wedge-shaped plug made 
of glass or porcelain, by preference, and this plug at its lower end is considerably 
less in diameter than the interior of the neck of the bottle with which it is to be 
used, whilst at its upper end it just enters freely into the neck. On tothis plug 
a ring of vuleanised india-rubber is sprung, and it is prevented slipping off at 
the lower end by an enlargement or flange at the lower end of the plug; there 
is also a flange or head at the top of the plug to stop it when it has entered the 
required distance into the neck of the bottle. When a stopper thus con- 
structed is introduced into the neck of a bottle (the interior of the neck be ng 
taper) the india-rubber ring becomes compressed between the two inclines, 
namely, between the wedge-shaped plug of the stopper and the incline in the 
neck, In this manner the india-rubber ring is altered in form, and caused to 
fill accurately the space between the wedge-shaped plug and the neck of the 
bottle for some distance along the plug, and thus a tight joint is made. The 
head of the stopper should have grooves cut in it to receive wire or string, by 
which the stopper, after it has been forced home, is tied down in its place; 
the edge of the head should also be grooved or milled to enable a tighter hold 
to be taken of it to withdraw it from the bottle.— Not proceeded with. 

2259. C. HORSLEY, Wharf road, City-road, ‘‘ Apparatus for measuring water 
or other fluids.” —Dated \st September, 1865. 

For this purpose the patentee employs a drum or cylinder mounted upon an 
axis revolving and placed eccentrically within a case or chamber. The ends 
of the drum or cylinder revolve in contact with the ends of the drum case or 
chamber, being provided with suitable packing to prevent the passage of the 
water or other fluid between them, the edges or circumference being also 
packed if required. The drum is furnished with movable valvular flaps or 
slides, which, in their revolution (acting either by their own gravity or by 
means of an eccentric cam or other mechanical means), fall over, or are pro- 
jected outwards against the inner circumference of the drum case in the space 
formed between the drum and the case, the valvular flaps or slides thus form- 
ing measuring chambers in their revoluti between the inlet and outlet 
passages, and also serving as blades or vanes for the pres-ure of the water or 
other fluid to act upon and impart motion to the revolving drum. The 
valvular flaps or slides are closed or withdrawn in their movement against the 
inner side of the drum case, the eccentric space being closed at one point by the 
druins and flaps revolving in close contact with the inner surface of the drum 
case. One or both ends of the axis of the revolving drum or cylinder passes 
through stuffing boxes in the ends of the drum case, and suitable counting 
apparatus is connected therewith in order to indicate the number of revolutions 
made by the drum, by which the quantity of water or other fluid passed 
through is ascertained, The apparatus previously described is also suitable for 

















drum) for the purpose of exhausting or withdrawing air or gases. 


| 2263. J. ELVERSON, Manchester, “Apparatus for sawing curved designs.”— 


Dated 2nd September, 1865. 

This invention relates to a novel construction of apparatus in connection with 
a vertical saw for sawing curved designs, whereby all slides or guides as 
hitherto used are dispensed with, and the feet are applied to direct action upon 
the saw. The improvements consist in the employment and use of a vibrating 
arm and segmental quadrant which is sufficiently weighted to produce a 
powerful momentum when set in motion by the feet acting ou treadles fixed to 
the centre or fulcrum of the weighted vibrating quadrant; on the curved 
surface of this quadrant a strap is attached and is connected to the lower end of 
a fine saw. At this point the end of a long lever is connected to the saw 
having its fulcrum some distance behind in the saw frame ; a similar lever is 
connected in like manner above or to the upper end of the saw ; this lever nearto 
its fulcrum bears upon an india-rubber or elastic cushion which gives the saw 
its required tension and also its upward stroke. The leather strap attached to 
the saw and segmental quadrant passes between two fixed rollers, the action of 
the machine being as follows:—When the feet are placed upon the treadles 
the motion of the weighted quadrant causes only a slight downward motion of 
the saw until the strap strikes the roller, which retains the upper portion of the 
strap in a perpendicular position; the slightest power exerted will cause the 
quadrant to vibrate, and the momentum of the weighted quadrant when put in 
motion easily draws down the saw, the counter action of which is obtained by 
the top lever and india-rubber cushion, the tension and spring of which gives 
the up-stroke to the saw, and also new momentum to the weight to be used 
again in drawing down the saw; the strap by which the saw ts connected to 
the quadrant passes between the two fixed rollers, and gives with each vibra- 
tion of the pendulum two complete strokes to the saw. 

2265. S. CHATWOOD, Bolton, ** Manufacture of metallic safes and strong rooms.” 
—Dated 2nd September, 1865. 

In performing this invention the inventor runs into moulds of the required 
form for safes, or parts of safes, for strong rooms, or parts of strong rooms, and 
for doors or parts of doors, any hard or brittle metal, and produces casings 
having projections or indentations, or holes or perforations of any form or 
shape on or in these parts intended to be coated over with or cast on or 
surrounded with soft or ductile metal, which is cast on the hard or brittle metal 
in a molten state, and in suitable moulds for the purpose. The arrangement of 
the metals may be hard or brittle inside the safe, room, or door, and soft or 
ductile outside, or the reverse ; also soft or ductile metal between hard or brittle 
metal, or hard or brittle metal between soft or ductile metal. 

2276. J. C. EVANS and W. FAIRLIE, East Greenwich, “ a. Sor raising 
and heavy bodies.” —Dated 5th September, 1 
This invention relates to certain Solas comientons and constructions of 





worked by a tappet wh: 

is acted on at or about the end of each stroke by the piston rod so as to close 

being respecti 

and emptied. As the height of the lift varies, the traverse of the piston 

also vary, and in order to avoid waste of steam the patentees propose to regu- 

late or vary the effective length of the cylinder by means of 

which is caused to slide a greater or less distance 

the end of the same. 

2278. J. NEAT and F. FORD, Southampton, “ Hair brushing machinery.”— 
Dated Sth September, 1865. 

The object of this invention is to lessen the cost of the endless band — 
part of the hair-brushing apparatus patented by Neat (No. 2999), dat 
ist December, 1864, by decreasing its length and so modifying the on 
that the brush may be passed to the front and over every part of the head of 
the person operated upon, whether it be made on an elastic, semi-elastic, or 
non-elastic foundation—leather for example. Hitherto the spindle or shaft of 
the grooved cylinder or drum carrying and driving the endless band brush has 
been supported in a fixed bearing on the standard, and, consequently, the said 
cylinder always remained in the same position, the endless band brush being 
poy A to the front and sides of the head only by means of its own elasticity, 
and the ai tt of the springs carrying the operating drum. The 
patentees effect the improvements above set forth by rendering the above- 
mentioned grooved cylinder movable, and so fitting it in the machine that it 
may be raised or lowered at pleasure, describing in its movement a segment of 
a circle, , consequently, being nearer to or further from the head of the 
— Pp d upon, ding to the degree of elevation or depression given 
to it. 

2279. T. T. PONSONBY, John-street, Kingsland-road, London, “ Ornamenting 
aetna veneers and other articles of wood.” —Dated 5th September, 
8 

This invention has for its object improvements in ornamenting and surfacing 
veneers and other articles of wood. In ornamenting veneers the inventor em- 
ploys heated cylinders in a manner similar to that described in the specification 
of a patent granted to T. Clayton, dated 19th February, 1857 (No. 488). As 
heretofore, the veneer, which by preference is of soft white wood, is 
under a metal cylinder on which the patterns to be produced on the veneer are 
deeply engraved, or left in relief on the cylinder, according to the effect intended 
to be produced. This cylinder is heated sufficiently to char the surface of the 
veneer, which is pressed up to the cylinder by a roller underneath. The depth 
of the engraving on the cylinder is such that the recessed parts do not touch the 
veneer, which consequently escapes charring at these points. Heretofore the 
ornamenting cylinder has had a bearing at one end only, the other end being 
left open for the introduction of a gas burner for heating the cylinder. Accord- 
ing to this invention the inventor employs a bearing at each end of the cylinder, 
by which means he obtains much greater rigidity. For heating the cylinder he 
employs a current of common gas «nd atmospheric air so mixed prior to enter- 
ing the cylinder as to produce, when lighted, the necessary amount of heating 
power; or he may employ heated air, which is introduced into the cylinder 
through one of the axes, which is made hollow, and is allowed to escape by 
holes at the other end of thecylinder. The roller by which the veneer is pressed 
against the cylinder is also, according to this invention, driven at the same 
surface speed as the cylinder, in place of leaving it free as heretofore. By this 
means the veneer is caused to pass with greater certainty. He presses up this 
roller also by means of a spring in place of by a weight as heretofore.—Not pro- 
ceeded with, 

2281. W. BUNGER, Southampton-buildings, Chanceru-lane, London, ** Vessels or 
apparatus for melting sealing wax, glue, &c.”-- A communication.—Dated ith 
September, 1865. 

For the purposes of this invention an external vessel (by preference of conical 
form and furnished with a suitable handle) is employed, having a door on one 
side thereof for introducing a spirit or other lamp into the interior. Holes or 
apertures for the admission of air are pierced through the lower part of this 
vessel, there being other hoies or apertures near the upper part thereof for the 
escape of the heated air and products of combustion. Upon the upper rim, and 
descending into this outer vessel, an inner vessel is supported, consisting of a 
central chamber partly surrounded by a conical-shaped jacket, the smaller part 
of the cone being downwards, thus forming a space between it and the outer 
vessel. The wax, shellac, or other substance of a like nature to be melted is 
placed in the space or jacket surrounding the central vessel, and as ‘i melts 
from the heat of the spirit lamp or gas jet underneath it, flows through holes or 
openings formed around the inner or central chamber into the bottom or lower 
part thereof, the bottom of the central vessel being by preference formed double, 
or with a space between them, to prevent the burning of the wax or other ma- 
terials when melted. 

2282. H. H. DOTY, Regent-street, London, ‘* Machines for yo shaving, and 

hides, skins, and leather.” —Dated 5th September, | 

This invention consists in the construction and = oon of certain 
machinery whereby various hides, skins, and leather, may be split, shaved, 
and pared with security, facility, and rapidity. For this purpose the inventor 
constructs an oblong frame of iron or other material suitable for the purpose, 
across which he arranges a number of spindles parallel with each other, and at 
convenient distances apart to run in boxes, or on adjustable centres set in the 
sides of the frame, which spindles are made to revolve by means of pulleys and 
cords or bands connected with a wheel or drum, which latter is connected 
with the motive power. He attaches a disc or circular knife to each spindle, 
near the end, in such a manner that the faces of the circular knives, with their 
cutting edges, shall be in a line parallel with one side or front face of the frame 
containing the spindles, so that when the frame is oscillated horizontally in the 
direction at right angles with the longer axis of the spindles, the cutting edge of 
each disc or circular knife will follow in the groove cut by the others. He sets 
the whole number of spindles and discs ina plane. He constructs the frame 
holding the spindles to run in such a manner that, while the machine is in 
motion, it will give two distinct and separate movements to the spindles and 
discs or circular knives, viz., a rotary motion and an oscillating movement, 
which latter he obtains by attaching a connecting rod to one end of the frame 
containing the spindles ; the other end of this connecting rod he attaches to an 
eccentric or crank, which latter is connected with shafting for the purpose, 
For splitting, shaving, or paring hides, skins, and leather, he adjusts the 
knives with their faces and cutting edges opposite a straight bar or roller, 
having sufficient space between the edges of the knives and straight-face of the 
bar or roller to insert the hide, skin, or leather, which is drawn through the 
space while the machine is in motion in such a manner that the whole surface 
of the hide, skin, or leather, is cut by the discs or circular knives to the desired 
thickness. For the greater facility of working the said invention he causes 
one moiety of the spindles and discs to revolve in opposite directions, so that 
the cutting edge of the dises or circular knives operate on the hides, skins, or 
leather towards the edges, thus keeping the material stretched out smooth and 
flat while being operated upon.—WNot proceeded with, 

2283. L. GACHIN, Hatton-garden, London, “ Apparatus for heating instruments 
or irons for curling, waving, and frizzling hair, &c.”—A communication.— 
Dated 6th September, 1865. 

The object of this invention is to maintain the iron or instrument while in 
use at one and the same temperature, or as nearly so as may be, and that 
at 212 deg. Fah. He uses hollow metal boxes formed by preference, when 
placed together, as nearly as may be spherical ; the shape, however, of the boxes 
may be varied. h box carries a hollow metal handle for insertion in the 
ordinary metal ur other handles for opening and closing the boxes. At the top 
of the boxes a small aperture is formed leading to the interior thereof. One 
half of each side of each box is destined to receive water, and the other half of 
each side contains a spiral tube, the ends of which enter the water compart- 
ments, and through which steam is free to escape. 

2287. R. A. PURKISS, Portswood, near Southampton, andG.CALLAWAY, Bromp- 
ton, ** Sewing or stitching machines.” — Dated 6th September, 1865. 

This invention relates to the means for giving motion to work during the pro- 
cess of sewing, or that which is commonly called the feed-motion. According 
to one arrangement the claw or feeding instrument is applied to a lever, which 
is supported and actuated to turn vertically on a centre, or on centres, 
of motion whilst the claw or feeding instrument is supported upon an axis carried 
by the outer end of this lever, and has the desired progressive motion given to it 
at the times and to the extent desired by a stud or tappet from the needle 
motion or needle lever or arm. According to another arrangement the claw or 
feeding instrument is stationarily affixed to a lever or arm such as that above 
referred to, or it is fixed to that lever or arm by a hinge point, and the neces- 
sary step-by-step motion is given to the claw or feeding instrument by that 
lever having a compound motion given to it on centres without sliding, 
by moving not only vertically on a centre or on centres of motion, but also 
radially or horizontally ; or in place of such compound motion on centres a ball- 
and-socket motion may be applied to this lever or arm.—Not with, 
2288. W. MYCOCK, Compstall, near Stockport, “ Apparatus for lubricating 

, &c.”—Dated 6th September, 185. 

In carrying out this invention the inventor employs an inverted vessel pro- 
vided with a tube at bottom through which the oil may run, the arrangement 
so far being already in common use. He proposes, however, to use an inter- 
mediate apparatus between the aforesaid tube and shaft or other such surfaces 
for the purpose of conveying the lubricating material thereto. With this view 
‘he causes the tube of the inverted vessel to rest upon a cup-formed step pro- 
vided with aspindle which projects through a casing, by which the said cup and 
vessel are supported. This spindle by passing into the bearing conducts the oil 
downwards from the cup and delivers it as required. The tube of the inverted 
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over the surface of the pan, and effectually to operate on the entire contents 
the pan. The mallers have in each of them a self-acting spring, by which 
amount of pressure can be applied.— Not proceeded with. 


COMPLETE SPECIFICATIONS. 
Chancery-lane,. London, “ Sewing 
machines.” —Dated 2ind June, 1865. 
This invention cannot be described without reference to the drawings. 
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cannot be fully described without 

1837. T, C. M*KEEN, Jrvington, U.S., “ Diving apparatus for submarine pur- 
."—Dated 12th July, 1865, 

This invention consists in the application to the ordinary diving dress of 3 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAY OLVERHAMPTON, AND 
OTHER D 

(From our own Correspondent. ) 


INDUSTRIAL EXHIBITION, 
bey mies SP wont gaat write in antici of th 
a past e an’ e 
Preliminary Meeting which was to be held to ursday) in 
Birmingham, but is no reason to conclude 
tion in prices will be determined upon at that meeting. 
not ient demand to call for an ae ee Vie Sp Toe Sane 
Fert ed oy high to permit of any reduction. 
being able to get pigs at much lower rates than now 
pod anny rn Son Seenaeee to beens Be carry on their mills 

‘orges on the prevailing compara un 

oe shall take 
turbance should develop itself, most men of experience 
believe that a steadily prosperous time may be anticipated, to date 
from early in the ensuing pm sie Of course the trade is not un- 
apprehensive of possible ties upon the continent of Eu 
as well as from quite another source at home; and the p' 
movement in America may result in « serious check to the demand 
from that part of the world; but taking the ~ See con- 
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reservoir or reservoirs of capacity to contain and hold a certain q 
compressed atmospheric air, sufficient to last the diver for several hours, or 
while he remains under the water, and which shall be strapped to the shoulders, 
upon the back, or otherwise secured to the dress, and placed either upon the 
outside or within the dress, and communicating with the interior of the same 
by a pipe or pipes provided with faucets in such a manner that the supply of 
air to the interior of the dress can be regulated at any time and the diver is 
free to move in any direction, carrying with him his required supply of air for 
breathing. The invention also consists in combining with the diving dress 
and air reservoir, or with the diving dress and a separate or single air reservoir, 
two (or more or less) expansible buoys, communicating with the interior of the 
reservoir by means of a pipe or pipes, or provided with a faucet in such a 
manner that, by admitting air to the buoys, the diver is enabled to rise to the 
surface whenever he may desire and without assistance. The invention also 
consists in the use and application of rings or hoops to the limbs and body of 
the dress of the diver, in such a manner as that his limbs and body, when at 
great depths, shall be protected from the direct pressure and impact of the 
water, 

1838. T. C. M'KEEN, Jrvington, U.S., ‘‘ Mode of elevating ships or boats in the 
water, to enable them to pass over sand bars, shallows, &c.”— Dated 12th July, 
1865. 

This invention consists in furnishing the vessel, of whatever description, 
with a strong metallic vessel of a suitable capacity which will serve to contain 
condensed air. The air ts to be forced into this vessel by suitable air pumps 
operated by the engine, or by manual power, before the vessel starts on her 
voyage, or any time during the voyage, so that the condensed air will be ready 
for use at the appropriate time. With this vessel or air receiver is connected a 
strong pipe or main, and to this main are hed at the required intervals 
along its line branch pipes of any flexible material found best adapted to the 
purpose, which communicate with bags or buoys hereinafter described, each 
branch pipe being provided with a faucet, by turning which the air can be either 
admitted into or excluded from the particular buoy to which the branch 
pipe leads. And it farther consists in connecting with these bags, cords or 
chains which are attached to the side of the vessel, and arranged in such a 
manner that these buoys can be thrown over the stem and stern and sides, and 
be brought under and near the keel while in an uninflated state, and while in 
this situation can be inflated simultaneously, or one or more at a time, so that 
the vessel may be elevated horizontally, or in that portion lies 
deepest in the water, and in a few minutes, so as to decrease the draught suffi- 
ciently to permit it to float over the bar, or whatever may be the obstacle in 
its course, in perfect safety. 

2098. W. BUNGER, Southampton-buildings, Chancery-lane, London, ** Means for 
ascertaining the quality and condition of grain and seed.”—A communica- 
tion.—Dated \4th August, 1865. 

This invention cannot be described without refe to the drawing 
2120. J. STEVENSON, Salisbury-street, Strand, London, “ Steam engines."—A 

communication.— Dated 18th August, 1865. 

The patentee claims the construction of rotary steam engines with drums, 
wheels, or inward flow turbines, having close fitting steam chests adjusted to 
the peripheries of such drums or wheels, or inward flow turbines, as described. 











Tue BELGIAN IRON TRADE.—(f'rom our Correspondent.)—Several 
English firms tendered last week for rails, Bessemer steel rails, 
&c., to be supplied to the Belgian State railways. For Bessemer 
steels—that is for one lot of 185 tons—the lowest tender was that 
delivered by Mr. H. Simon, of Manchester. The terms of this 
tender were £15 1s. 6d. per ton. 

GUN-CARRIAGES. —The American Ordnance Bureau is in no 
doubt at all as to the best form of gun-carriage. They are 
turning out iron carriages as fast as they can for forts and ships, 
and more than 700 have already been furnished, varying from 
monsters for 15-in. , costing several hundreds of pounds, 
down to small b ide and embrasure ordnance.—Army and 
Navy Gazette. 

BorLer ExpLosion.—On Tuesday morning, about eight o’clock, 
a terrible steam boiler explosion took place at Mungo 
Works, Dewsbury-road, Leeds, in the occupation of Mr. Mathias 
Shand. By the catastrophe upwards of twenty persons were 
injured, several of them seriously, and one {the engineman) so 
much so that his life is in great danger. At the time of the 
accident most of the workpeople were absent at their breakfast, 
but the engineman and another of the workmen were engaged 
in the boiler-shed, and about twenty women and girls employed 
at the place were breakfasting in an upper room of the ware- 
house, which adjoins the engine-room. Just as the engineman 
was starting the engine again to resume work, the boiler 
exploded with tremendous force. The noise of the explo- 
sion alarmed the whole neighbourhood, and” the scene of 
the accident was speedily thronged by an excited crowd of people, 
those who had relatives in the works besieging the gates to know 
what their fate might be. A terrible scene of ruin was mted 
immediately after the explosion. The engine-house, boiler-sheds, 
and two rag-grinding rooms had almost entirely disap their 
place being occupied by a heap of smoking bricks an woodwork. 
The = fo oy ay yon to 1 agp ban been rent, and 
appeared to be in a us condition, and the various buildings 
in the neighbourhood were seriously shaken and shattered. The 
worst result of the accident, however, remains to be told. We 
have said that about twenty girls were breakfasting in an upper 
room of the warehouse. The a of the explosion blew the roof 
of this room almost entirely off, and the unfortunate in- 
mates were half buried in the ruins which fell upon them, 
many besides being severely scalded by the water from 
the boiler. The damage done was not, however, confined to the 
immediate neighbourhood of the works. The streets adjoining 
were covered with stones thrown by the explosion, and one large 
flag, half a yard square and three inches thick, was carried a dis- 
tance of about 150 yards, and fell w i i 
in the shafts of a cart in Hill’s- breaking its back and killing 


hurts that, after having had their wounds dressed by Mr. Hey, 
were able to leave the institution for their own es. Kight, 
however, were so severely injured that it was necessary to retain 
them in the infirmary. 
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be specifications en on hand, on both foreign and also home 
account, that will le work to be resumed after the holidays 
with a reasonable prospect of full time being made after that date 
in most of the departments. 

This week’s orders from the United States have not been of 
much worth, and the Canadian trade is slightly checked, as also 
that with a age but bad aa a ‘= Australian 1 New 
Zealand, with portions orthern Europe e, are 
tolerably good. The descriptions most in demand are those that 
have recently been affording the largest amount of employment, 
but it is believed that soon not only the light but also some of the 
heavier descriptions will be in demand, for inquiries are being 
made which show that contractors’ work is being put in hand. In 
this class, however, we shall here be closely competed with by the 
makers in the North of England, who are fast ing plate orders 
that used to come here for qualities above those ly comprised 
in open competitions. This competition is most severe in the 
Yorkshire district, which, for boiler-making purposes in particular, 
was, at one time, a remunerative market to some makers of best 
plates here, but to which district the same makers now send 
scarcely any plates. , 

Prices are tolerably firm, but every order in the market is now 
much sought after; and the competition presents the singular 
feature of London bankers appearing here and there amongst the 
persons tendering. This anomalous condition of affairs is not of 
the most grati omen; nevertheless, it is not ied as any- 
thing like cause for alarm at a time when the ie, as a whole, 
was never more sound. 

Pig makers hold their own with much success, and the high 
— obtained, and the long period over which the present 

emand ‘has continued, is encouraging makers in this district to 
blow in furnaces that have for some time been out, We know of 
one firm who are actively preparing to re-light two of their 
furnaces. The iron to be made will, as heretofore it has been, be 
of the best quality. An increased production, coupled with the 
diminished consumption of the holidays and the hot weather, will 
soon begin to tell upon the pig market; for, although the makers 
have extensively sold, yet if customers do. not want the iron they 
will not allow the delivéries to be continued. No check has yet, 
however, been experienced in the demand, buyers being anxious to 
get deliveries’ faster than they can be made. This is due not so 
much to the requirements of the mills as to the determination of 
the masters to keep all their puddlers in full work. As a result 
puddled bars are now accumulating on most hands. This is an 
aspect of the trade which it has not for some time = presented, 
and it is so conspicuous that puddled bars, which a very short 
ae ago were so difficult to get, are now on free offer in the 
market. 

At the Bilston Petty Sessions Court on Tuesday last Mr. 
Gittoes, jun., ironmaster, was summoned by about twenty of his 
men for the non-payment of wages, and for payment were 
issued in every case. 

Coal is a shade less inquired for this than last week. 

The  dorina the lees of > West Midlands have ~~ ogy » e 
quieter e last six owing, in t * e de- 
crease which is more chnmealils every week in the value of the 
orders coming from the States. Manufacturers, however, have 
enough to do, and the men are voting Wey steadily in order to 
be prepared for the Easter holidays. Birmingham a tolerable 
amount of activity pervades almost every branch of manufacture, 
the only visible exceptions being wire and tube-drawing, in which 
not so much is being done. In Wolverhampton, and also at 
Bilston, the japanners and tin-plate workers are busy; and the 
best lock trade of the first-named town remains steady. The 

rative =— locksmiths have ad a trade mark. It is 
the familiar device of the trade societies known as the ‘‘ hand-in- 
hand.” The ironfounders and the iron bedstead makers of Bilston 
report that the demand for their productions has not abated to 
any considerable extent. The staple ind of Willenhall 
shows no alteration; and at Dudley, Tipton, Wednesbury, and 
—- the staple manufactures are all in a very healthy con- 

ition. 

As we have before intimated the convict Caseley’s evidence in 
the action of Walker v. Milner, tried in London last month, has 
been of some benefit to the safe-makers. Since that time the 
leading safe-makers of this district have received some very 
orders, and it is a remarkable fact that the orders are invariab! 
accompanied with a request that the safes should be of the best 
quality, and with all latest “‘improvements.” It is unusual 
or this branch of business to be so brisk at this period of the 
year, orders being generally more plentiful at the “fall ;” and 
makers are, therefore, reasonably certain that Caseley has been 
the primary occasion of the sudden activity. One maker in“Wol- 
verhampton has also received a large order for first-class safes from 
South America, and he expects another the next mail. The 


home orders are no to i 
acce, customers being now anxious most of all that their safes 
sh be what their name implies. Every maker has confidence 
in his own constructive ability, and preparations are being made, 
on most hands, for securing certain new methods 3 ae 
safety by the aid of the patent laws. The best makers have a 
three months’ work before th 
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which has been established 
which have erected a splendid works, some time ago 
Tae Encrvger, with suitable machinery also. Already 
Bernot’s cutting machines has been got into operation, 
produces files superior to the hand-made goods, at it is said, less 
than one-half the cost of the tool which manual labour turns out, 
a s ~ the shares are quoted in the market 1} dis. 

e Dudley and Midland Exhibition is receiving the warm 
support of the manufacturers of the district, and it prom 
success. The committee are anxious. to obtain as complete 
collection of the manufactures of South Staffordshire as is possible 


4 
s 
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and almost branch of industry is to be represented by 
poner “eae ‘or artizans’ work, prizes or medals will be 
award 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


Toe Giascow Pic Iron Market — INSTALLATION OF 
New Lorp Recror in Giascow University: Connection of 
James Watt with the University — LAUNCH FROM THE 
PorRTLAND SHIPBUILDING ComMPANY’s YARD—STRIKE OF THE 
JOINERS AND CARPENTERS IN ABERDEEN— LAUNCH OF THE 
Norte StaR—FORMATION OF AN ASSOCIATION OF THE MANU- 
FACTURERS OF CRUDE CoaL OIL IN ScoTLaAND—LaRGE SHIP- 
MENT OF SUGAR MACHINERY BY Messrs. MIRRLEES AND Tait 
—PURCHASE OF THE IowA BY A GLASGOW FIRM — STRUGGLE 
OF THE MINERS OF SCOTLAND FOR SHorT Hours aND Mors 
WacGes—SHIPMENTS OF COAL FROM GREENOCK DURING THE 
Past WEEK. 

On the day following our last communication the price of war- 

rants declined to 76s. 3d., cash; but on late ” the demand 

improved, and business was done up to 77s. 3d., fourteen days; 
and at close buyers offered 76s. 10}d. prompt, sellers asking The. 

Middlesbro’ warrants nominally " a, The market since 

then till now has been active and fluctuating slightly, prices in 

favour of sellers. The tone at close is firm—warrants at 77s. to 
77s. 9d., cash, and 77s. 9d. to 78s. 74d., one month; Middlesbro’ 
warrants, nominally, 59s. to 60s., 

On Thursday last at noon the installation of the Lord Justice- 
Clerk as Lord Rector of Glasgow University took place in 
the City Hall of Glasgow, where a large and influential audience 
was assembled to listen to the inaugural address always given on 
such occasions. In the course of his address he noticed the con- 
nection of James Watt with the University. He said that to the 
long, close, and friendly alliance between the University and 
the city we have to appeal for an explanation of the support 
and assistance which were given to James Watt while he ‘onte a 
youns man, and known only as a skilful and clever mechanic. 

. Arago, in his celebrated and elegant “‘ Eloge,” thus describes 
his connection with the University :—-‘‘ Watt scarcely re 
his twenty-first year when the University of Glasgow attached him 
to itself. His patrons were Adam Smith, the author of the 
famous work on ‘The Wealth of Nations ; 
coveries with to latent heat and the carbonate of lime 
raised to a ished place among the first chemists of th 
eighteenth century; Robert the celebrated restorer of the 
most im it treatises of the ancient geometers. . . The 

ity shared 
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wonderful pi rare inventive genius thus 
2a care of the first speculative philo- 
sophers of the But its important aspect is that it affords 


another proof of that sympathy which prevailed between the 
studious and contemplative life of the University and the 
intelligence and en’ of the world without. 
building Ooms yard riven tos Al 13 some cli on, 
ildi mpany’s at a years’ ship, 
of 1,200 tons register, for the Morebant Shi ing Compan ion 
a a Salis F pad dwg pd the Hast India 
rade. e com: Captain W. Holmes Longman, 
R.N.R., late of the clipper ship Silver 
On Friday last upwards of of the carpenters and 
Aberdeen struck work. The immediate cause of this e is the 
refusal of the master tradesmen to agree to a stated advance of 
wages. It a that as far back as the month of August last 
year intimation was given by the men to their em 
after the 15th March an advance of wages of 2s. 
looked for, A of the mashes wes bell, @ 


g 


not given, and the men to return to work on Friday morn- 
ing. It is Cs ln Ss oe Se eee ee 
fused by the men, the masters agreed among ives not to 
ee Se out on strike. The av wages 
of joiners and carpenters ‘Aberdeen had been £1 von 
the 29nd inst. there was launched from the skip yard 
of Messrs. Henderson, Coulborn, and Co., Renfrew, a new screw 
steamer of 700 tons, to be fitted by the builders with a pair of 


model and fittings will no doubt a to 
tourists and ethan, ‘andl te Gis tanotinttns totes bateeen Gaadion 
and the north. She was named the North Star. 

The manufacture of coal oil in Scotland has risen from nothing 
to be so important a branch of our natural that the 
sartaadeen Lo Doe pe we foe Roped my Pm wom business 
th. To recnedy thas ceato of thames mameuie somal 

a n 
of the anndo eanl-oll mamahactamen eee ball in 

















o’clock in the 

This week there has been completed a br +4 shipment of 
exceedingly heavy Le plage ra for Cuba by eminent and 
well-known firm of Mirrlees and Tait, Glasgow, consisting 
pa sets of — five Soret cada welbins 

es, ten steam iquor pumps, » comp! we 
in all about 700 tons. The mills or crushing a ; are on the 
horizontal principle, the rollers of which are 6ft. 6in. long by 30in. 
diameter. The steam engine cy 18in. diameter, with a 
4ft. 6in. stroke. The engines, mills, bgeell mg gy are a model of 
stre and first-class workmanship, in the usual style 
peculiar to the firm. 

The firm of Messrs. Handyside and Henderson, G , large 
shipowners, purchased the Iowa, aan the other day for sale at 
Lloyd’s Captain’s Room, London. She has a gross begs oy a 
tons, ‘afid is fitted with engines of 400-horse power. is the 
same vessel that went ashore about a year ago on the French coast, 
and was got off and docked and repaired in Cherbourg Harbour. 
She is at present lying in the Victoria Docks, London. The price 
paid is stated to be £28,500. 

The struggle between the working miners of Scotland and their 
masters for more wages and shorter hours is being maintained on 
the part of the men with great moderation and perse On 
Monday a open-air meeting took place at Sunnyside Hill, 
Coatbrizge, when they were addressed by a Mr. Brown, a miners’ 
delegate from Yorkshire, who tendered some very atlvice. 

During the past week there have been shipped from Greenock 
490 tons of coal for Madras, 100 tons and 100 hogsheads for 
Fey we 320 tons and 660 hogsheads for Demerara, and 439 tons 

‘or Quebec. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


Liverroo.: The Great Northern (s): The Confederate Cruiser 
Shenandoah: North Wales, Birkenhead, and Liverpool Railway: 
Mersey Docks and Harbour Board: Northern Entrances, Birken- 
head Docks—StatE0¥ TRADE: South Yorkshire: Shefield—Steam 
Suirrine: Gainsborough ; Hull—MAccLEsFIELD, KNUTSFORD, 
AND WARRINGTON RAILWAY—PIER COMPANIES ON THE YORK- 
SHIRE LiTTORAL — PateNnT LAW ReEFoRM — NORTH-EASTERN 
District: Line of Steamers between the Tyne and Italy: Tyne 
Fonts a gua Kingdom Telegraph Company: The Cleveland 

ron Lrade, 


SEVERAL matters invite attention, as usual, in the Liverpool dis- 
trict. The Great Northern, a steamer of 1,000 tons register, built 
by Mr. John Key, of Kirkaldy, under the superintendence of Mr. 
D. Hebson, for the Liverpool and Dublin Steam Navigation Com- 
pany has arrived in the Mersey. Yesterday week, Mr. C. W. 

ellock offered for sale at his offices, Water-street, the late famous 
Confederate cruiser Shenandoah. The vessel was formerly called 
the Sea King. She is of 1,018 tons burthen gross register, was 
built by Messrs. A. Stephens and Sons, Glasgow, on the composite 
principle, with iron frames, &c., and classed Al at Lloyds for 
thirteen years. Her engines are of 140-horse power. Her 
dimensions are—Length, 220ft.; breadth, 32ft. 5in. ; and depth, 
20ft. din. She is at present lying in the Birkenhead Float. 
There was a large attendance. The upset price was £10,000, 
and after some spirited bidding the vessel was knocked down for 
£15,750, the purchaser being Mr. M. J. Wilson, of Liverpool. 
Two and a-half years ago she cost £35,000. It is understood that 
the North Wales, Birkenhead, and Live 1 Railway Bill, com- 
prising an alternative scheme for tunnelling the Dee, has been 
withdrawn. The referees had reported that the tunnel works 
under the Dee, during their construction, would seriously impede 
the navigation of the river, by narrowing the channel and by 
increasing the velocity of the current. It was proved that the 
bed of sand through which the tunnel is to be carried is of so 
volatile a character as to render the construction of both the 
tunnel and the approaches to it exceedingly difficult. It was also 
proved that the calculations on which the estimate was based, 
while sufficient for works of an ordinary description, are not such 
as to provide for the effective execution of these works, either 
in respect of the construction of the tunnel, or the main- 
tenance of the slopes of the approaches to it. At the 
weekly meeting of the Merse ocks and Harbour Board 
yesterday week the secretary a the minutes of a special meeting 
of the board, held on, the 14th jnst., to consider the result of a 
negotiation which m in ess between the London and 
North-Western and the Great Western Railway Company.and the 
parliamentary committee of the board, in reference to the closing 
of the Morpeth basin and the Low-water basin. From the 
minutes it appeared that, on the recommendation of the parlia- 
mentary committee, the board had resolved, after full discussion, 
to appropriate to the Great Western and the London and North- 
Western Railway Companies the space between the South Reserve 
and the Morpeth Dock on the one side, and the Egerton Dock on 
the other side, on such terms as might be agreed upon; to 
erect suitable sheds, which the railway companies might 
require, on the margins of the quays, subject to such rents 
as might be mutually agreed upon; to remove the land- 
ing stage in the Low-water basin to such a position as 
might be decided upon, the railway companies agreeing to 
pay a moiety of the cost of removal and reconstruction, or an annual 
rental in lieu thereof, the question of maintenance to be deferred, 
the low-water basin to be made into a dock, and other alterations 
proposed to be assented to; to recoup to the railway companies 
the second year’s rent of the land on the South Reserve, at 6d. per 
eed and to set apart a convenient site near the St. George's 

tage, upon which a small waiting-room for passengers might be 
erected, subject to such terms as might be determined upon ; the 
Dock Board being at liberty to appropriate berths or erect sheds 
on the quays around the low-water basin, except where the space 
was appropriated to the railway companies. The northern en- 
trances, Birkenhead docks, have been open to public inspection 
during the last few days. The works consist of three entrances 
from the river. The first, or north one of these, is 100ft. 
wide, enough to admit the largest vessel afloat. The depth 
also is very considerable, being at high tide fully 30ft., so t 
it will more than admit the t vessels trading to the port. 
The second entrance is only 30ft. wide, and is intended for the 
passage of flats and other small craft. To have to open the pon- 
derous gates of the 100-ft. for small vesse: waahd be a 
most undesirable labour. e third passage is 50ft. wide, and is 
intended for the use of medium sized vessels. The whole of these 
passages are furnished with massive gates, worked by hydraulic 
power. They debouch into a intermediate dock of 74 acres, 
which has been excavated to a depth of 17ft. below the old dock 
sill, and from this dock corresponding passages have been opened 
into the Great Float. The maso: throughout is of the most 
massive and durable character ; and this is nowhere more apparent 


demand for a —— — ae 
turing purposes generally being good. e silver plating an 
Britannia metal branches there is less doing, especially for the 
home market. The chief feature in the various markets is the 
slackening of the demand for the United States, and the cutlery 
and some other manufacturers are anticipating the taking off of 
the recent advances of before midsummer, as the result of a 

i Sele. The dispute im the file trade 
made no approach towards a settlement. The employers received 
yesterday a deputation of file-cutters and smiths, and expressed 
their readiness to consider the demand of the men of those 
branches for an advance, on condition that they would cut 
machine-ground files. This the cutters declined to to, as it 
would be an abandonment of the cause of the grinders, and the 
masters have consequently no alternative but to continue the lock- 
out. 

Mr. Hardwick, of Gainsboro’, has launched a steam yacht, built 
for a member of the Royal Thames Yacht Club. Messrs. C. and 
W. Earle, of Hull, have launched the Miranda, a screw steamer, 
built for Mr. Geo. Lawson. She is 185ft. long, 28ft. 6in. in 
breadth, and 16ft. in depth; her tonnage is 670 tons, and her 
engines are of 100-horse power. We understand that Messrs. 
Earle are now building a screw steamer for Messrs. Brown, Atkin- 
son, and Co., which will be launched in about a fortnight, and a 
vessel of a similar description for Messrs. Moss and Co., Liverpool. 
_ —- a aoa belonging to a Bremen house, is being 

e mn 

e Macclesfield, Knutsford, and Warrington Railway Bill came 
before a Commons’ Committee yesterday week. The bill, pro- 
moted by the leading landholders in Cheshire, and the principal 
manufacturers in Macclesfield and Warrington, was agg Vi the 
London and North-Western, the Great Northern, the Midland, 
the Manchester, Sheffield, and Lincolnshire, and the North Staf- 
fordshire Railway companies. The witnesses in support of the 
bill included Lord De Tabley, LordjEgerton of Tatton, the Hon. 
Wilbraham Egerton, M.P.; Mr. E. C. Egerton, M.P.; Mr. B. 
Whitworth, M.P.; Mr. Gilbert Greenall, M.P.; Mr. David Chad- 
wick, Mr. G. Cornwall Legh, and many other persons of influ- 
ence. At the last moment the companies withdrew their opposi- 
tion, and the bill passed the committee. 

The Hornsea Pier Company (Limited) seek authority to con- 
struct a pier 1,200ft. long at the northern extremity of « field 
called Hodgson’s Close, lying between the railway station and the 
sea. The estimated cost is £10,000. The Board of Trade has no 
objection to offer. The Scarborough Promenade Pier Company 
(Limited) propose to construct a pier, sea wall, &c. The pier to 
commence opposite the north end of Blenheim-terrace, and to ex- 
tend 1,000ft. The estimated cost is £15,000. The Board of Trade 
sanctions the proposal except that portion of it which would shut 
out the public from Passing along a certain part of the shore over 
which the pier extends ; this, with the consent of the Town Coun- 
cil, has been modified. At Redcar Mr. C. Lempriere and Mr. J. 
E. Dawson seek powers on behalf of a company hereafter to be 
formed, te construct a promenade pier nearly opposite to Mone- 
street, extending seawards north-east for 1,200ft., at a cost of 
£10,000. The Board of Trade sees no objection. 

The Patent Law Reform Association had a rather important 
meeting last week at Manchester. The object was to adopt a 
petition to Parliament suggesting improvements in the law 
relating to letters patent for inventions. The chairman (Mr. W. 
Fairbairn) read letters from gentlemen interested in the Fe ed 
alterations. The first communication was from Mr. Webster, 
Q.C., who suggested the adoption of a memorial to the Lord 
Chancellor as well as a petition to Parliament. The second 
letter was from Mr. R. M. Pankhurst, sending a report of the 
sub-committee which had sat so often on the subject of patent 
law amendment. The recommendations of the committee were, 
he said, mainly directed to the following points :—1. The imposi- 
tion of conditions precedent to the grant of patents in the 
way of examination and otherwise, in order that only such 
patents should be granted as ought to exist; 2. The establish- 
ment of stringent regulations, in order to secure the precise 
definition of the nature of the invention, involving complete 
accord between the provisional and plete specifications. 
3. The imposition of conditions precedent to any litigation, 
whereby the litigants may be compelled, before hearing in court, 
to reduce to plain and simple terms the precise points in dispute. 
4. The trial of patent causes before a judge with an assessor, but 
without a jury. 5. Rendering the grant of licences under certain 

uitable conditions compulsory, by which arrangement the weight 
of the objection raised against patents as obstructive ;may: be 
removed. Annexedare some of the principal features of the petition 
which Lord Brougham was requested to present in the House of 
Lords, while Mr. Bazley, M.P., was asked to perform a similar 
service in the House of Commons :—‘“‘ That the attention of your 
Aer se has been recently drawn to the report of her Majesty’s 

missioners appointed to inquire into the working of the law 
relating to letters patent for inventions, and to the recommen- 
dations appended to that report. Your petitioners desire to make 
known to your honourable House that those recommendations 
appear to them to embrace material and valuable suggestions for 





e general improvement of the law of patents. That, with refer- | * 


ence to the recommendation No. 2, it is, in the opinion of your 


petitioners, highly expedient that there should be associated with - 


the law officers of the Crown several paid assessors toassist in making 
the necessary investigation of previous documentary publications to 
which that recommendation refers. That the sufficiency of the 
ee aaa and final specification, and the accordance of the 


tter with the former, might be advantageously left to the deter- | 


mination of the assessors, who should have power to direct any 
amendment thereof ; and the Bragg os wid final specification, 
when approved by them, should be held sufficient. That, with 
reference to recommendation No. 3, your petitioners are of opinion 
that the aforesaid assessors should assist the judge or jury in try- 
ing patent cases. That, with further reference to the same 
recommendation, your petitioners are of pb pore that the appoint- 
ment of one or more judges for the trial of patent causes, and the 


establishment of a separate and distinct court for such causes, | 
-would be highly beneficial, and conduce to the more satisfactory 
At an 


determination of those particular matters of inquiry. 





than in the long and elaborate system of sluicing ch 
Workmen are now busily engaged in removing the foundations of 
the old sea wall, and in deepening the entrances from the river. 
This work will shortly by completed, and the water will then be 
admitted, and the whole dock space of Birkenhead, fully 170 acres, 
with nearly twice that extent of quay space, will be most effectually 
opens out. The enlarging of the Morpeth Dock is also proceeding 
rapidly. 

e delivery of house coal from the South Yorkshire district 
for the London and country markets has been large, and prices in 








That, with reference to the recommendation No. 6, your peti- 
tioners are of opinion that, in cases of exceptional merit and 
inadequate remuneration, the powers of her Majesty to pro- 


long patents, exercised by the Lords of the Judicial Com- 1 


mittee of the Privy Council, should be preserved. That, in 
support of this opinion, many of your petitioners have known 
repeated instances where, from circumstances wholly a 

n 


~—s no adequate or reasonable gain or remuneration has 
ised by the inventor during the fourteen years’ monopoly.” 


has | iron have been good ; there has also been shi, 






t activity again prevails. In the 
building branch several of the masters oe orders to execu’ 
of plates and angles ; for the latter, the Irish and Scotch builders 
bid fair to become good customers, in consequence of the excellent 
quality and make of this description of iron. The shipments of pig 
for the Thames 
quantity of merchant iron and railwa: | 
for transmission to India and Queensland. At Consett the 
mills have been standing for several weeks, and so far there a) 
as little eg of the dispute being brought to a close as when it 
first began; but the plate mills at these works are doing a good 
stroke of business, and onthe whole trade is in a flourishing condi- 
tion; the forges are very actively employed in the make of the 
various descriptions required for shipbuilding and other purposes. 





PRICES CURRENT OF METALS 





























1866. 1865. 
CoprpER—British—cake andtile,; £ 8. d. £ 8. d| £ 3. d. £ 8. d. 
Per tON seeseeeee -++| 90 0 0.. 91 0 0} 88 O 0.1.89 0 0 
selected... 9400.. 0 0 0} 909 0 0.91 0 0 
% 0 0.. 0 0 0) 9% O 0.. 9510 0 
-|101 0 0.. 0 0 0} 99 0 0..100 0 0 
9210 0.. 94 0 0] 89 0 0..92 0 0 
000. 000) 000. 000 
88 0 0.. 90 0 0} 83 0 0.. 84 0 0 
Slab. for prod. 96 percent. ..| 57 0 0.. 0 O 0} 8110 0.. 82 0 0 
YELLOW METAL, per lb. ......| 0 0 7 © 08%) 0 07$.. 0 0 8} 

IRON, Pig in Scotland, ton. 317 6 cash, 2 11 3 cash, 
Bar, Welsh, in London . 710 0.. 715 0} 70 0.. 710 0 
Wal 615 0.. 7 0 0} 6 5 0... 610 0 
810 0.. 0 0 0} 810 0. 000 
Rail, in Wales 615 0.. 7 0 0} 610 0.. 615 0 
Sheets, single in London ....| 1015 0.. 0 0 0) 1010 0.. 0 00 
Hoops, first quality..........} 915 0.. 0 0 0) 910 0.. 000 
Nailrods....cessecees --| $15 0.. 0 0 0} 810 0. 000 
Swedish ....sesee- eeee 1110 0.. 12 O 0] 1115 0.. 12 0 0 
LEAD, Pig, Foreign, per ton 20 0 0.. 20 5 0] 1910 0.. 19 15 0 
English, W. B.......++.- 2210 0.. 0 0 O} 21 50.000 
Other brands .....csecceeee 2017 6.. 21 5 0| 20 0 0.. 20 5 0 
Sheet, milled .....ceeeesece 22 0 0.. 0 0 0} 21 00.000 
Shot, patent ......cesecseeee 2315 0.. 0 0 0} 23 00.. 000 
Red or minium 22 0 0.. 0 0 0} 21 00..000 
White, dry 29 0 0.. 0 0 0] 2600.. 000 
ground in oil 28 0 0.. 2910 0} 2610 0.. 0 0 0 
Litharge, W.B. 2415 0..25 0 0| 23 00.. 000 
QUICKSILVER, per bot. | 800. 000 800. 000 
SPELTER, Silesian, per ton..... -| 24 5 0.. 2410 0) 19 5 0..19 7 6 
English sheet ......sscceess 31 0 0.. 32 0 0} 24 0 0.. 2410 0 
White zinc, powder..... -|/ 000. 000) 000. 000 
STEEL, Swedish faggot . 000. 000600. 000 
KOGeccccccsccocces 15 5 0..15 10 0} 15 0 0.. 000 
TIN, Banca, per cwt.. 4610... 470) 440.. 000 
Straits, fine—cash .. 4 510.. 4 6 0} 4 6 0.. 4 610° 
Prompt 3 months ........| 4 610.. 4 7 0} 480... 000 
English blocks .....0+sse00e8 49 0.. 411 0) 414 0.. 417 0 
BAIS .cccccccccccccccccce 410 0.. 412 0} 415 0, 418 0 
Refined, in blocks......++++ 412 0.. 414 0) 416 0. 500 

TINPLATES, per bx of 225 sheets 

IC coke.... oot £7 6. 3.8'°C1 24 Ge 1 8 8 
IX ditto.... 113 6.. 114 0} 1 7 6. 110 0 
IC charcoal | 113 6.. 114 6 170.. 1 8 O 
IX ditto........ eccvccccccce 119 6. 20 0) 1130. 1M 0 














PRICES CURRENT OF TIMBER. 




















1866. 1865. || 1866. | 1865, 
Perload—£ s.£ & £s 2s Perlood— £34848 £4 8, 
Teak ...++++++++-31 10 12 10 | 12 10 13 10 || Yel. pine, per reduced ©. | 
| Quebec, red pine .. 3 5 415] 310 4 15 || Canada, Ist quality 17 1020 0) 18 019 © 
| yellow pine... 215 310) 3 0 40 ‘ 2nd do... 13 1¥ 1410 13 01410 
St John’s N.B,yel.. 0 0 © 0} © O O © || Archangel, yellow. 12 © 13 10 13 10 1410 
Quebec,onk,white.. 5 0 510] 510 6 10 || St. Petersburgyel.. 10 10 12 0) 1113 0 
birch...... 4 5 415/310 4 10)| Finland ....... 8 010 0} 8 610 0 
Memel......+. +9 0 0 O] © O O O}| Memel .......... 00 0 ()}10 015 0 
elm + 310 5 0} 310 5 0 || Gothenburg, yel... 9 O11 0) 10 O11 O 
Dantsic, oak « 810 6 O| 310 610 white 8 090909 
fir. +» 2 5 310] 215 310 || Gefle, yellow...... 10 O11 0) 101011 30 
Memel, fir 3 0 310] 310 4 0 || Sod M pee VIL 0 9101 O 
ign .. 3 5 310] 310 % 5}| Christiania,perC. 
Swedish ........+- 25 210| 210 215 12. by 3 by 9> 18 0 23 0) 18 093 0 
Masu, Quebd 610 810| 610 810 in yellow . 
5 0 6 O| & O 6 O}} Deckplank, Dnt 014160416 
00 0'@)0000 per 40ft, Sin... 
| Lathwood,Dantz.fm.5 10,610} 710 8 © |) Staves, per standard 
| St. Peter’s7 0 8 GO| 810 9 10 [/ Quebec, pipe...... 80 085 0| 6 065 0 
pices goede at oe a ous > Tae puncheon 20 025 0} 18 019 0 
) Quebec, wht. “ crown 
| StJohmwhe spruce 13° 0850/18 015 0 m } 170.0 199 0|290 0 940 0 


pipe...++. 
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Capratn CoLEs.— We ate that the entente cordiale between 
the Admiralty and Captain Coles is restored. He is stated to 
three guineas a day allowance from the Board, besides his other 
not illiberal allowances. 

THE .PATENT COMMISSIONERS JOURNAL.—We understand that 
it is intended to add a weekly list of the scientific and technical 
articles, appearing in foreign periodicals, to the Journal of the 
Patent cae thy wanna | = a of 7 kind = le 
a} under the ing of ‘‘ Bibliography ” in the now defunct 

Perini and Smelting Magazine.” Though the titles of the 
technical papers were really well translated, the translators did 
not fear to give the foreign title as well. In a recent imitgtion of 
this idea (long adopted by several journals on the continent), 
we have noticed numerous blunders—-which, by the way, we may 
take occasion to correct—and which show that the proverb 
traduttori tradittori still occasionally finds its application. 

THE REFORM BILL AND ENGINEERING OPERATIVES. —The makers 
of machinery, from the pattern to the erecting shops, deservedly 
form the édite of our manufacturing population. To a man of the 
least intelligence the business is an education of itself ; and we 
should be curious to know what proportion of our operative 
colleagues qualify themselves for the franchise by living in £10 
houses. With the decrease in the value of gold, and the attendant 
general rise both in wages and rents, but few steady workmen ought 
now to be without the franchise if they really care for it. Here in 
London a fitter gets 36s. a week, in the Midland Counties 30s., 
and further north a little less. Overtime and piece-work often 
considerably swell their incomes much higher than those of man: 
eurates and doctors, who nevertheless have to wear broadclo 
instead of fustian. With all this the “‘blue ribands” of the 
workshop are by nomeans despicable, and we could point to a 
i orgeman, earning, in a large forge at Liverpool not 

than £700 per annum. The wages of puddlers, again, and of 

similar skilled workmen, are sometimes very high. It is, by the 

way, a noticeable fact that the political feeling of operatives, in the 

north especially, is much more conservative than we remember it 
| to have been some ten years ago. 
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ECONOMY OF UNDERGROUND RAILWAYS. 
Tuat a line, constritcted at ai enormous cost, should prove 
remunerative at the very diitset, arid piy a good dividend 
so soon as it was once au courant, is a novelty, will be 
readily conceded by all. Those who yield assent to our 
proposition may possibly be actuated by different views, 
Some may regard the Metropolitan Railway as a triumph 
bf engineeritig, while others may consider it as a happy 
stroke of financial policy. Whether its success be due to 
brie; br to both of thiese causes combined, as we are inclined 
to believe, the fact is not the less patent that this great 
enterprise has proved, and deserved}y #o, a fortunate com- 
mercial speculation. The contrast it presetits in this 
respect to the majority of its neighbours is too vivid to 
escape notice, and we are convinced that it will amply 





repay our trouble to investigate, somewhat in detail, the 
causes conducing to a result so remarkable. These causes | 
are identical with the differences or points of distinction, | 
existing between the Metropolitan and its fellow lines. 
All railways have certain and many points in common, and 
a difference in their results can only arise from some of 
them either possessing or beitig deficient ih elements not 
og common to all: Ih pursuing this subject 
it will be found, that the. lite in question, while it 
possesses all the advantages of other lines, is, in the main, 
unattended by nearly all their disadvantages: Speakin 
——— we intty Say itis plas the advantages pe | 
minus the disadvantages. The utilily of thie lesson thus 
inculeated is unquestionable. It will serve to detnonstiate 
why most of our railways have turned out such miserable 
failures. It will explain the reason of the gradual épuise- 
ment of all resources, the impoverishment of the directorate, 
the reduction of dividends to zero (if there ever were any 
to reduce), and the final predicament of companies totter: 
ing on the very verge of bankruptcy. 

We propose to consider, first, a few points in the actual 
vhnstriction or engineering of the Metropolitah, and 
teytiest our readeéts to beiir in mind that arly saving in 
constriction répresénts a correspoidihgly proportionate 
pecuniary saving. Ih the first place; the ine is. all in 
cutting, there are no embankments. _At first sight this 
uppears a decided disadvantage, and in some dégrée it 
Uoubtless is so, for the embankments are the proper recefi- 
tacles, so to speak, for the material excavated from the 
viiltings: Too mych stress, however, considering that the 
Uuttings ate howhete very deep; must not be laid upon 
this point: It is a very comméh Occurrence in the con- 
struction of railways, to witness eXcavation tin to spoil 
lid embankinents made up from sidé-cutting. It is sitaply 
a question of lead. The advantage of this peculiar kind 
bf line becomes at once, dpparent when we take the bridges 
int6 consideration, ahd, i Ott opinibn; far more than 
counterbalances the lesser evil alluded tv. Sihee there ate 
no embankments, there are consequently no under-bridgeés, 





Alli the bridges are over-bridges, and the route itself of the 

line and the nature of its construction, reduces their cost to | 
a minimum. The cost of an over-bridge depends alto- | 
gether ye the nature of the approaches. The engineer | 
can tell by a glance at the section whether the approaches | 
of_a certain bridge are heavy or light. The datum is the 

fliftereticé of level between the surface of the existing road 

tind that of the surface of the road when raised or lowered 

to suit the bridge. The level of all the roads svet the 

Metropolitan is either undisturbed or altered in some rare 
instances, perhaps one or two feet. The cost of the over- 
bridge is thus reduced to a minimum, involving no further 
outlay than what is necessary for building the abutments, 
arch and wing walls. We would recommend any one inte- 
rested in such matters, and who wishes to see to what a 
magnitude the approaches of an over-bridge can attain, to 
iispect one crossing the North-Kent Railway at about half- 
way between the i Cross and Lewishain stations. In 
the approaches themselves there are four or five bridges, 
to allow cross-roads to pass underneath the embankment. 
We should be sorry to guess how many thousands these 
approaches must have cost. An over-bridge, suppose of 
the arch form as generally occurs, when once well and 
solidly built, entails no risk or after supervision. Done 
once it is done for ever. Beyond a little pointing, which 
the soffit of the arch sometimes requires, it needs no 
further repair. The case of an under-bridge is widely 
different. Independently of any approach its individual 
construction is of a character far more expensive than the 
other. It has to carry a considerably heavier and more 
variable load, is not limited in span, and is therefore seldom 
constructed of the arch form, but has a superstructure of 
iron. If b equal the breadth of the railway on the square, 
and @ the angle of skew of any road crossing it, the greatest 
span that any over-bridge could have would be equal to 
» x coset. @& The minimum value of 6, or the sharpest | 
angle of skew, as it is technically termed, with which we 
wre acquainted, is 18 deg. In this instance, as may be 
easily imagined, the superstructure is of iron, cast iron 
girders being used. The turning of an arch at an angle 
of skew so extremely sharp would be practically pete 
with difficulties almost insuperable. Every resident engi- 
neer is well awaze of the continual supervision that a large 
under-bridge : quires, It is worthy of mention that all | 
the bridges which have broken down and caused accidents, 

thus involving the companies in heavy pecuniary losses, 

were under-bridges. It follows from the fact of the Metropo- 

litan line being one continued cutting, that there are no level | 
crossings. The prime cost of a level crossing, consisting 
simply of a pair of field gates, guard rails, and a little metal- 
ling, does not exceed from £10 to £20, according to circum- 
stances. If the crossing should be at a public road the 
additional expense of a lodge and the maintenance of a | 
signal man is further entailed. The question presents 

itself in this manner. If the levels of the railway at the | 
point of crossing are nearly coincident with those of the | 
road, and supposing the Board of Trade will permit a | 
level crossing instead of a bridge, either may be adopted. | 
Should the interest of the money necessary to build the | 
bridge and make the approaches be more than sufficient to 
make and maintain the level crossing and its adjuncts, the 
latter is the cheaper pecuniarily considered. If we reflect ‘ 





what a fruitful source of accidents level crossings are, the 
shortsightedness of this policy is at once a nt, for one 
acciderit cost a company more than what the original 
bridge could have been built for, and the interest so readily 
counted upon is no longer available for the intended pur- 
pose. If is our unqualified opinion that it would be more 
econdinical, in the Jong run, to build an over-bridge at 
once at almost any first cost, and avoid the contingency of 
so perpetual a souree of danger and expense as a level 
crossing. Regarding the line as a whole, one cannot fail 
to be struck with the vniformity of its construction and 
the solid and durable character of its details. A railway 
— cuttings and embankments —. a structure 
iilt partly upon a good, ly upon a foundation. 
On the other hand, aoe Dv ther in cutting resembles a 
hoiisé built wholly upon a uniformly good foundation, and 
there is vér'y little doubt that the permanent way benefits 
accordingly. e Metropolitan is not exempt from man 


| sharp curves and steep gtadients, but, for reasons which 


will appear presently, it is not affected by them to the same 
de as ordinary lines. : 

ursuing our subject, we find that the Metropolitan is 
chiefly conspicuous for the absence of two very remarkable 
accompaniments of ordinary locomotive traffic. It rons 
tio goods trains, nor does it permit a high speed to be 
attempted, These are the causes, in our estimation, which 
have made thé Ifne a remunerative one hitherto, and 
which will maintaif it in the same position so long, and 
Only so Iong, as they are adhéred to. To say nothing of 
first or second-class, a third-class passenger, weight for 
Weight; and volume for volume, pays better than merchan- 
dise. He heads and unloads himself, and, what is of so 
much importance, in the shortest possible time. He does 
not require any particular carriage to be brought to a 
station for his especial use, and backed and shunted into a 
convenient spot, and all the bookirig, registering, and 
supervision he is concerned with is the teceipt and delivery 
of his ticket. The absence of a goods’ traffic allows lighter 
trains to be run, lighter engines to be used, curves and 
gradieiits to be employed in a manner less detrimental to 
the attainment of economical results, and effects the main 
object to be aimed at, viz., a permanent saving. If it were 
possible to ascertain the contingent expenses of a line with 
anything approaching to accuracy, its financial success 
or failvre could be predicted with equal eertainty. Clearly 
the next bést thing to do is to reduce these expenses to a 
minimum by the eonstruction and management of the 
line, and this is what hés been done’ in the Metropolitan. 
Hence its commercial success. 1t is needless to allude to 
the number of accidents, generally of a very seriotts 
nitiire, which are owing to “the getting in the way” 
of goods tiains. It is the delays attending the transit 
of goods—eausing a ruinous waste of time—whtich raise 
the working expenses to so high a figure and render’ it a 
inppdssibility to time a goods train. The speed intended 
to be attained on any line determines the working expenses. 
It is the tangible representative of the amount of power 
to be employed and of the — necessary to obtain 
that power. Upon it are fotinded the requirements of 
the rolling stock and permanent way, which act as the 
resistance to the power; and the augmentation of the one 
indispensably demands a proportionate increase in the 
others. A high speed is synonymous with an irregular 
speed, and all irregularity is fatal to economy. An average 
uniform speed over every portion of its route is the 
great desideratum in the running of every train. It is 
quite a mistake to stippose that because a train arrives 
in proper time ata station some hundred miles from its 
starting point it is a model of punctuality. The true test 
is whether it has kept its time at the intermediate stations 
along the way. Probably it has gone at a pace of between 


fifty and sixty miles per hour during part of its journey, | 


and perhaps at barely thirty during some other part. 
Given a certain train and the exact time it ought to be at 
a certain place or point on the line, a collision would be 
rendered impossible provided the train fulfilled its own 
duty. With high and irregular speeds, and a goods traffic 
into the bargain, the above desirable result becomes totally 
impracticable. When, at the end of six months or a year, 
as the case may be, the unfortunate shareholders glance 
their eyes over the formidable items comprised under the 
head “Renewals of Permanent Way and Rolling Stock,” 
they may guess the cause, and exclaim with the poet, Hinc 
ille lachryme. 

There are a few other peculiarities connected with the 
working of the Metropolitan line which cannot fail to 
attract the attention of the most unobservant. One is the 
limited—perhaps a little too limited—staff of porters and 
employés. The passengers have to look pretty sharp after 
their own interests, both respecting their departure and 
arrival. The solemn, silent, almost ghost-like manner in 


| which the train comes alongside the platform is at first 
| rather striking, and on no other line is the same rapidity 


of arrival and departure to be witnessed. We do not 
refer to the duration of the stoppage but to the shortness 
of the pull-up and subsequent quick start, the train having 
very nearly acquired its full velocity before the tail light 
clears the platform. The peculiarly silent gliding approach 
of the train is more particularly noticeable when emerging 
from the tunnel debouching on the Gower and Baker- 
street stations. We would remark, en passant, although 
not strictly connected with our — subject, but 
serving to show that we are not blind to any faults in the 
construction of the Metropolitan, that the ventilation is 
excessively defective at the above stations. It could not 
be in a worse state. We have never passed these locales 
without having the pulmonary organs irritated and affected 
in precisely the same manner as every one has experienced 
when inadvertently inhaling the fumes of the old lucifer 
matches. The observations we have made regarding the 
economy consequent upon a sound and permanent con- 
struction of a railroad must be considered to refer prin- 
cipally to those portions of the Metropolitan consisting of 
brickwork. On some future occasion we shall probably 
have some remarks to offer respecting the ironwork. The 


very short period that has elapsed since the introduction of 


cast and wrought iron into structures, exposed on a large 





| 








scale to the deteriorating effect of time, does not permit 
us to take that element into our calculation concerning the 
ultimate value of these materials. All we know at present 
is that they are more- durable than their predecessor, 
timber; and notwithstanding the greater cost attending 
the substitution, have in this country com ly super- 
seded their original rival. Anxious for the continued 
rosperity of the Metropolitan, and confident that it can 
fe secured only by a rigid and faithful adherence to the 
present management and system adopted, we view, not with- 
out some alarm, its present position. Surrounded by pre- 
tended friends, in reality disguised enemies, ever ready to in- 
corporate or amalgamate with an undertaking so prosperous, 
it will be difficult to avoid their enc ing influence. 
Even should applications to Parliament prove ineffectual, 
it will be no easy matter to turn a deaf ear to the insidious 
approaches of its giant foes, to prevent being burthened 
with their incurable evils, from which it is now happily 
free; and, finally, to escape being drawn into the abyss 
which has engulphed so many of its contemporaries. 





ON A BALANCED RUDDER FOR SCREW 
STEAMERS.* 
By W. J. Macquvorn Ranking, C.E., LL.D., F.R.S. 

1. Ir is well known that Mr. Arthur Rigg has proposed to use 
fixed deflecting blades for receiving the current of water driven 
obliquely upwards by paddles, and obliquely in various directions 
by the screw, and turning that current into a direction right aft, in 
order that the increased pressure on the concave surfaces of such 
blades, and the diminished pressure on their convex surfaces, may 
produce an additional thrust for driving the vessel, and thus save 
power which would otherwise be was' That invention is cor- 
rect in principle, and, from the reports of recent experiments, it 
ap to be likely to succeed in practice as applied to the screw. 

. Considering that fixed deflecting blades are applicable only to 
vessels which have an after — abaft the screw, and not to 
those which have a balanced rudder and no after sternpost, Mr. 
James R. Napier and the author of this paper have aa to 
make the balanced rudder itself deflect the water gradually into a 
right aft direction, by so shaping it that when the heli is amid- 
ships the forward of the rudder shall stand tangentially to 
the current coming from the screw, and that its after edge shall 
point right aft. 

3. It may be observed that the ordinary plane rudder, when 
standing amidships, deflects the stream of water from the screw 
into a fore and att direction; but no gain of thrust is thus effected 
because the pressure of the water on the plane rudder acts wholly 
athwartships, and has no forward component. 

4, The shows the construction for finding the proper 
inclination of the surface of the deflecting rudder at its forwai 
edge to a fore and aft line, and also for approximately estimating 
the probable gain of thrust 
through the forward compo- 
nent of the reaction of the 
water upon the rudder. Draw 
CA to represent the s of 
advance of the screw through 
a solid (= pitch X turns per 
second), cut off from it C B to 
represent the real slip of the 
screw relatively to the water 
of which it lays hold, so that 
B A shall represent the speed 
of the vessel relatively to the 
water at her stern be that 
water is acted on by the screw, 
and AB the backward s 
of that water relatively to the 
vessel. On BC, asa diameter, 
draw a circle. Lay off the 
angle A C D to represent the 
obliquity of any given strip of 
the surface of the screw toa 
fore and aft line, and let C D 
cut the circlein D. Join BD; 
this will represent, in direction 
and magnitude, the velocity 
which the strip of screw sur- 
face in question impresses on 
the particles of water. Join 
AD; this will represent the 
resultant velocity and direc- 
tion of the motion, relatively 
to the vessel, of the particles 
of water after having been 
« acted upon by the given strip 

of screw; and this also will be 
the proper direction for a tangent to the surface of the rudder, 
at that part of its forward edge which receives the water from the 
given strip of screw surface. a ? 

5. By repeating the same process for a series of strips of the 
screw blade at different distances from its axis, a sufficient number 
of tangents may be determined to enable a mould for the rudder te 
be constructed. 

6. From the preceding construction it appears that the proper 
form for the deflecting rudder is not a screw surface, and, in par- 
ticular, that the obliquity to a fore and aft line at the forward 
edge of the rudder does not, like that of a screw surface, go on 
continually increasing from the boss outwards, but reaches a 
maximum at a point opposite that strip of the screw surface whose 
obliquity is such that AD is a tangent to the circle BC, beyond 
which point the obliquity of the rudder continually diminishes, 
while the distance from the axis of the screw increases. 

7. The screw blades that are moving from the rudder produce 
forward thrust by diminished pressure on its convex surface, just 
as those that are moving towards it produce forward thrust by 
increased pressure on its concave surface. ’ 

8. To obtain an approximate representation of the gain of thrust 
through the forward t of the reaction of the deflected 
stream upon the rudder: Let fall D E perpendicular to AC; make 
AF=AD; then if all the particles of water acted on by the 
screw were deflected into a direction right aft, the thrust 
would be increased in the ratio ae giving re as the propor- 
tionate gain of thrust from the water acted on by the given 
strips of screw suface and deflecting rudder surface; and the 
mean value of that fraction for the whole depth of the rudder 
and screw would be the proportionate gain of thrust on the whole. 
But the deflecting rudder acts only on the horizontal or thwart- 
ship component of the oblique motion of the water, and not on 
the vertical component; hence, about one-half of the before 


mentioned gain (that is, the mean value of . oo) may be taken 


as the proportion borne by the thrust gained through the rudder 
to the thrust of the screw alone, supposing the apparatus to be 
perfect in its action; and if we take seven-tenths of that theo- 
retical gain as the actual gain, the proportion borne by that actual 
gain of thrust to the thrust of the screw alone may be estimated 
as = 0°35 BE 

9. The drag produced by this rudder when the ship is under 

* Bead before the Institution of Naval Architects, 
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sail alone may be estimated as bearing the same proportion to 
the drag prmneee under the same circumstances by the screw 
that the theoretical gain of thrust bears to the thrust of the screw 


alone. 

10. The deflecting rudder may be expected to improve the 
steering of the vessel; for when the ordi plane rudder is put 
over, the obliquity of the current from the screw causes it to 
continue to press partially on the wrong side of the rudder until 
the angle made by the rudder with the keel becomes equal to the 
greatest angular obliquity of the current; whereas when the 
deflecting rudder is put over, the proper action of the current 
upon it commences immediately. 








THE VOLCANIC ERUPTION IN THE CRATER- 
HARBOUR OF SANTORIN. 


THE news reached London a few weeks ago that in the harbour 
of one of the most beautiful islandsin the Grecian Archipelago a 
new volcano had sprung up through the sea from a depth of 
more than 100 fathoms, accompanied with phenomena so terrible 
that the English, French, and Turkish Governments have placed 
vessels of war at the service of the frightened inhabitants who 
wish to be transported from the island of Santorin. The latest 
accounts from Santorin state that several burning cones have 
shot up above the surface of the water, and showers of red-hot 
stones and cinders are constantly thrown out; at night sheets of 
fire are occasionally seen quivering at the bottom of the sea, and 
these phenomena, coupled with slight shocks of earthquake, have 
caused the inhabitants to make preparations to leave the island, 
rather than run the risk of falling victims to a catastrophe like 
that which once before took place in Santorin, within the limits 
of authentic history. 

Nearly all the active volcanos are situated near the sea, and 
they are usually isolated from other mountains ; thus in central 
Europe, and in central Asia, as far as it is known, no burning 
volcano is to be found in a chain of mountains. In America it 
is not always so, and very striking instances of departure from 
the general rule will be found among the Cordilleras. Mud, 
boiling water, and, according to Humboldt, sometimes fish, are 
thrown out by some of the American volcanos, whilst most of 
them emit but fire, smoke, and lava. Submarine voleanos 
necessarily present different phenomena from those on land, and 
the periods when they appear in a state of activity are at such 
long intervals that the present eruption at Santorin has special 
interest, so the changes taking place in the harbour are being 
carefully recorded by the Astronomer Royal of Greece. In most 
instances nothing is ejected from submarine volcanos till the 
crater is foreed up above the surface of the water; still the great 
quantities of pumice sometimes found floating on the sea, 
without any visible disturbance of the air or sea in the neigh- 
bourhood, lead to the conclusion that these have been ejected 
from a submarine volcano, at a great depth below the surface of 
the water, The earliest records of the action of a marine 
volcano relate to the island of Santorin, but there are a few 
other rare notices of similar phenomena elsewhere. Some of the 
Azores have been raised through the water, since that group of 
islands was first visited by Europeans; and the whole,of them 
appear to have been formed by volcanic action. Hence the 
depth of water is so great close to their shores, and the bottom 
of the ocean is so irregular in form in their neigbourhood, that 
Lieut. Maury pronounced the route vid the Azores fatal to any 
Atlantic cable attempted to be laid so far south. In 1811 a 
black rock emerged near St. Michaels, and, according to the 
captain of the Sabrina frigate, rose to the height of the Matlock 
High Tor, in Derbyshire. It disappeared again in 1813, and now 
eighteen fathoms of water covers the little volcanic island. In 
1783, six months before the great eruptions took place in 
Iceland, flames broke out from the sea thirty miles from Cape 
Reckianes, at the south-west extremity of that country. These 
flames disappeared in’ June, at the same time that, a tremendous 
eruption broke out 200 miles off, from the Shaptaa Jokul, with 
such force that the inhabitants of Iceland did not see the sun 
for the next six months, and black volcanic sand, called “ black 
snow,” fell in the Orkney Islands. At the same time great 
earthquakes took place in Sicily, the harbour of Messina was 
partially destroyed, and the greater part of Europe occasionally 
covered with hazre. Vulcano, in the AMolian Islands, is another 
of the rare examples of a submarine volcano ; in fact it has been 
surmised that all these islands are only the chimneys of one great 
subterranean fire, extending under the whole, and communicating 
thence to Etna and Vesuvius. The simultaneous occurrences of 
volcanic eruptions at distant places have proved so common as to 
give great support to the theory of the central heat of the earth. 

Santorin, or Saint Trene, is the largest of a small group of 
islands in the Grecian Archipelago, about sixty miles north of 
Crete, and ten miles south of Nio. Tradition states, according to 
Pliny, “that it rose out of the sea in a very remote but unknown 
period.” In shape it somewhat resembles a horseshoe, with 
small islands between the two extremities, making several 
entrances to the habour. The inner curve of the horseshoe is 
twelve miles long, enclosing the magnificent harbour, which is 
simply the crater of a great volcano, filled by the sea. In the 
centre of the harbour there are three islands, evidently cones 
raised by volcanic force from the centre of the crater; hence the 
water around them quickly deepens to 150 or 200 fathoms. The 
shores round the inner curve of the island present frightful 
precipices from 500ft. to 1,200ft. high, and are composed of 
voleanic matter resembling iron dross. The largest towns in the 
island are built along the edges of these precipices, access to them 
being gained by zig-zag stairs or roads cut on the face of the 
rock; so the harbour has a very picturesque appearance. It does 
not, however, afford good anchorage to ships. The northern 
part of Santorin is all of volcanic formation, but the south is of 
mountain limestone. The outer shore of the horseshoe island, 
as a rule, slopes down to the sea, and in summer is one beautiful 
smiling vineyard. The principal product of the island is wine, 
and its population is now about 16,000. Therasia, the first of 
the volcanic islands in the harbour of Santorin, according to 
Pliny, “rose in the midst of fire from the sea,” in the fourth year 
of the 135th Olympiad, or 236 B.c. ; but there is evidence that 
this date is not quite correct. Hiera, called also Automate, rose 
near it, according to Justin, B.c. 197; and the emersion of Thia 
took place a.p. 19, in the sixth year of Tiberius Cesar. Strabo 
gives the following description of the formation of Hiera :— 
“ Between Thera and Therasia flames rose out of the sea for four 
days, so that the whole sea boiled and blazed, and they 
gradually threw up an island, just as if it were raised by 
mechanical means, composed of liquid masses; the circuit 
of the island was twelve stadia. After the cessation of the 
eruption the Rhodians, who were then masters of the seas, 
first ventured to land on the spot, and to build on the island a 
temple to Poseidon Asphalius.” So there is no doubt whatever 
that these three voleanos rose up in the centre of the crater- 
harbour within the limits of authentic history. Since the 


Christian era other eruptions have taken place at Santorin. In 
the year 726 Thia was joined to Hiera by ejected lava and red- 
hot blocks of stone, the violence of the eruption being so great, 





as narrated by Theophanes, that the pumice vomited covered the 
shores of Asia Minor, Lesbos, and Macedonia. Again, in 1547, 
the island was still further increased in size by another eruption, 
the event and date being attested by a marble inscription near 
the gate of Fort Scaumo. Pére Richard, a French Jesuit mis- 
sionary, writes that the ground remained hot for two centuries 
afterwards, and at times gave out fire and smoke. In 1573 
another eruption gave birth to a small island called Mikra 
Kaimeni, or Little Burnt Island; and the descriptions extant of 
ee rise and formation of this cone are very minute and satis- 
actory. 

The same writer, Pére Richard, describes a great volcano which 
appeared in 1650, three and a-half miles off the north-east coast 
of Santorin. In 1649 the inhabitants of Santorin felt such 
violent earthquakes that they thought of deserting their habita- 
tions, and seeking safety from the surrounding dangers. In 
March, 1650, the earthquakes increased in violence, destroyed 
many houses, and detached immense rocks from the cliffs, caus- 
ing them to roll down into the sea. These earthquakes were 
preceded by a drought, causing the mills to stop work, bread to 
become scarce, and threatening the inhabitants with famine. 
On the 14th of September frightful roaring noises in the earth were 
heard in all the islands of the Archipelago, so that the stoutest 
hearts quailed, and in Santorin long processions to all the churches 
took place, the buildings, however, shaking so that the people 
expected to be buried beneath their ruins. On the 27th a 
frightful shock was felt, causing the houses to rock to and fro; 
and after this earthquake a cloud of thick smoke mixed with 
flames rose out of the sea. “At the same time,” says the 
worthy father, “ was smelt a stench so horrible that one thought 
it proceeded from the infernal regions.” On the 28th fresh 
eruptions took place, pumice and white earth being shot up 
nearly as high as the clouds; and on the following day a fright- 
ful crash was heard, accompanied with flames and red-hot stones. 
On Sunday, the 29th, the sea was roaring, the earth shook, and 
enormous rocks were thrown out with such violent detonations 
that the noise was heard as far as the Dardanelles, as well as in 
Scio and Crete, while in the harbour of Canea the sea rose 
suddenly, so that two large ships were wrecked and others 
driven from their anchors. Some of the rocks thrown up fell 
six miles from the crater. On the 30th the noxious gases 
given off by the volcano greatly pained the eyes of the inhabi- 
tants, and suffocated some of them; but from that date the 
volcano subsided, but the water boiled over it till 1656. At the 
present time this volcano is covered by more than ten fathoms of 
water. 

Quietness then reigned in Santorin for a period of fifty years, 
when the subterranean fires burst forth with redoubled fury in 
May, 1707, and raged with more or less energy for six years. 
Another of the “ Burnt Islands” was then created, and its first 
discovery reads more like a tale by “Sinbad the Sailor” than a 
matter-of-fact narrative. On the 23rd of May, “where the 
fishermen were accustomed to haul in their nets, there appeared 
upon the surface of the water something like a floating rock; 
others thought it a shipwrecked vessel about to be dashed 
against the Small Kaimeni, and the sailors of the island, in the 
hope of plunder, speedily embarked and approached the spot; 
but upon arriving, to their great astonishment, they found that 
it was a new rock just come into the world, composed of black 
rock and white earth elevated above the water. Half dead with 
fear, they quickly returned to Thera.” In the following July 
fire first appeared, and then for some years earthquakes and 
voleanic eruptions threw up red-hot rocks, formed new islands, 
and became extinct on September 14th, 1712. 

It is, therefore, more than 150 years ago since the last erup- 
tion took place in Santorin; but about the end of the eighteenth 
century the fishermen of the island asserted that the bottom of 
the sea had risen considerably between the island of Little 
Kaimeni and the part of Thera. M. Theodore Virlet made this 
fact known in a note to the French Academy of Sciences, and 
stated that the soundings did not give more than fifteen or 
twenty fathoms where formerly the bottom could not be reached. 
When Colonel Barry visited the spot in 1829 it was found that 
the rise of the submarine land had continued, the depth at that 
time being but four fathoms and a half. In 1830 it had risen 
another half fathom. In 1835 Admiral Lalande found the 
depth to be but two fathoms. Lieut. E. M. Leycester, R.N., 
who has collected a large mass of information about Santorin, 
could not confirm the preceding observations, as he found plenty 
of water at the spot mentioned, and in 1848 saw an Austrian 
barque ride out a strong gale at the place, where the bottom is 
rock and sand. In some of the harbours round Santorin the 
sea is impregnated apparently with some free acid, as the water 
eats quickly into copper, leaving the metallic surface quite 
bright. It has recently been the custom to send to Santorin, 
whenever an opportunity occurs, such of our ships as may be 
lying in the Mediterranean, because a week or ten days’ riding 
in the bay suffices to clean the copper sheathing as well as if 
the vessels had been docked and scraped. 

Particulars respecting the present eruption at Santorin have 
reached England in the shape of local newspapers, and docu- 
ments forwarded to Sir Roderick Murckison by Lord Clarendon 
and the Hon. Mr. Erskine, H.M. Minister at Athens. Of the 
latter sources of information the most reliable are a series of 
letters from Dr. 8. Schmidt, Director of the Royal Observatory 
at Athens, who has been despatched by the Grecian Government 
to accurately record all the phenomena. Three colleagues have 
been appointed to aid him, and the screw steamer Aphroessa 
has been placed at their service. He reports that the first sign 
of revival of volcanic action took place on the 26th of January 
last, on the islet Nea Kaimeni, at the southern foot of the old 
volcano. On the 13th of February the new peak of lava and 
trachyte had reached a height of fifty-five metres, giving out 
dense columns of vapour from its base, with great noise. The 
first great detonation took place on the night of the 12th Feb- 
ruary, and was succeeded by a magnificent eruption of red-hot 
cinders, followed by columns of smoke and vapour. — This acti- 
vity continued till eleven o’clock on the 13th of February, when 
a rock rose from the sea near Palaia Kaimeni, and subsided 
again in about four minutes, the sea around boiling all the time. 
On the 14th a new island rose near the spot. On the 16th the 
intensity of forees increased, fifty houses were covered by the 
volcano, and a lofty column of white vapour rose from the sea. 
On the 20th a frightful explosion of the new volcano occurred, 
with an eruption of stones and ashes, lasting three or four 
minutes. Dr. Schmidt and his colleagues were forced to fly 
from the shower of red-hot stones, and they were all more or 
less hurt and burnt. ‘The steamer Aphroessa was struck 
heavily by a shower of stones; the deck was stove in only one 
yard from the powder magazine, and the engineer’s cabin was 
set on fire. At the Mole lay a vessel which was instantly set on 
fire by the stones, and her captain killed on the spot by a falling 
block. Many of the sailors of the Aphroessa were hurt, but only 
one, a petty officer, seriously wounded. . . . Two erup- 
tions of cinders, on the grandest scale, took place on the 21st. 
On the 22nd the general features of the phenomenon were the 
increase of vapours and the formation of upwards of one hun- 





dred waterspouts, which seemed to indicate the imminence of 
some more considerable event. Towards three o'clock a gigantic 
eruption of cinders and stones took place, accompanied by a 
noise as of thunder. -The stones were dark grey in colour, and 
were ejected to a height of more than 1,000 metres. Others 
of less violence followed, and then an incessant roaring, rumbling, 
and thundering noise testified to the power of the forces at work 
in the voleano and the new island. All approach to the region 
of the eruption was for the present out of the question, as 
stones had already been cast to a distance of 1,000 metres from 
the crater.” 

Such is the most authentic information yet received from 
Santorin, as written by the Astronomer Royal of Greece, and 
translated by Mr. Bates, of the Royal Geographical Society of 
London; and further information as to the progress of this 
grand natural phenomenon is awaited with considerable interest. 





ABERDEEN GRANITE Works.—The fabrication of ite into 
works of decorative construction has been a distinct te a for 
upwards of forty years in Aberdeen, and, from a small beginning, 
has become one of the most important branches of industry in the 
north of Scotland. It now employs probably 2,000 persons in the 
production of material and in its manufacture; and, as the trade 
is further developed, it will doubtless employ as many more. The 
thing that strikes the visitor is the enormous masses of raw mate- 
rial—that is to say, of huge blocks of different kinds of granite 
which lie scattered about. These have been reft from their native 
beds, and brought round from Peterhead by coasting vessels, or 
from the other inland quarries by railway, a branch line from 
which — into the yard. Here we may observe and contrast 
the well-known greyish-white granite of Rubislaw with the rich 
red hues of the Peterhead quarries. There are delicate pink 
shades from Stirling-hill, a slate-coloured variety from Pitsligo, 
together with the full, delicious blues from Cairngall and Sclathie. 
Granite is cut into thin slabs by means of saws set in iron frame- 
work; but this is a tedious and expensive operation, very different 
from poing through a block of marble. In the sawing-room 
several blocks were then under the machines, which are worked, of 
course, by a steam engine. We observed one block, 10ft. long, 
being cut into six or eight slabs. The saws are, as usual in such 
works, of soft iron plates, secured in a frame, and operate on the 
stone by means of quartz-sand and water, applied as in slicing 
marble. No emery is requisite in these operations, the particles 
of silicious sand being sufficient to cut the quartz, which is pure 
silica, and the hardest mineral in the granite. Frequently four- 
teen saws are used in a single frame, and occasionally they have 
had as many as eighteen employed at once on a single block. The 
progress of the work, of course, is slow; indeed, it requires a 
whole day to cut a groove two-thirds of an inch in depth in the 
granite. Owing to the expense of this sawing process granite 
slabs have not, as in the case of chimney-pieces, for example, been 
able to compete with or to supersede the slabs which are cut from 
softer materials. The whole process of the fabrication of granite 
after this consists in punching the obdurate blocks with thick 
heavy conical punches and wedge-like chisels (not such chisels as 
are used on freestone, and certainly not such as are used for lime- 
stones), either struck by heavy iron hammers, or used in the form 
of a pick. This process, we must say, is most laborious, and very 
different indeed from the easy operations one may see going on in 
the yard of a London mason. Attempts to apply machinery to 
the dressing of granite have been often made, but, as we might 
expect, without success. Granite is polished on precisely the 
same principles as slate, glass, or precious stones " that is to say, 
by the use of ingredients of different and progressive value in 
mineralogical hardness. In polishing plane surfaces concentric 
grinders of iron are used in various machines, applied to the 
surface of the stone, first with sand and water, next with emery; 
and then for the iron grinders are substituted certain discs covered 
with leather, or a substance termed “lapp,” freely supplied with 
the oxide of tin, which is the polishing ingredient better known 
to our readers, perhaps, as putty powder.— Builder. 

THE INDIAN TRAMWAY ComPANy.—The railway system of India 
is one of the most important in the world, and yet it is one of the 
weakest, since it everywhere seeks to meet the commercial require- 
ments of immense masses of population by long main lines. These, 
of necessity, are constructed with reference to the political needs 
of the Government as much as with regard to the commercial 
wants of the people. And even were it not so, it is evident that 
the farther a main line of railway penetrates into a country like 
India, the greater is its inability to meet the enormous traffic which 
will seek, by its means, an easy and —~ mode of transport to 
the metropolis. That main lines of railway like that which links 
together two such cities as Calcutta and Delhi are altogether un- 
able to meet the demands made upon them the public have not now 
to learn. Travellers are filled with astonishment at the traffic of 
the railway, and wonder at the quantity of produce encumbering 
almost every station beyond Burdwan. So great, indeed, is the 
pressure on the resources of the railway, that the construction of 
a double line throughout its length is a mere question of time, and 
one upon which there is no division of opinion. But we require a 
stimulus for local traffic, and a means for fostering trade between 
neighbouring districts. The external commerce of the country 
will, to a certain extent, look after itself, but the internal trade is 
yet in its infancy. The greatest efforts are made to provide for a 
yearly-increasing export trade, while little or nothing is doing to 
break down the barriers between province and province, and to 
create and stimulate trading intercourse between the various 
nationalities of India. The Government is at a loss how to meet 
this want. It cannot make roads fast enough, and besides this 
its first duty is to make the districts easily accessible from the 
metropolis rather than easily accessible to each other. There are, 
however, two companies in the field, who promise to do this last 
work more effectually than any Government could do. These are 
the Indian Branch Railway Company and the Indian Tramway 
Company. We have before us ‘*the Proceedings of the Fourth 
Annual General Meeting ” of this last company; at this meeting 
the report for the year 1865 was read. The proceedings, which are 
accompanied by an excellent map, have reference to the line between 
Arconum and Conjeveram, in the Madras presidency. This line 
was opened for 16} miles on the 8th May, 1865, and for the whole 
distance of a little over 18 miles on the Ist August. Of the 
total length, 145 miles were constructed on a Government road, 
while four miles were carried across country. The total cost of 
the line was £75,000. Now, taking into consideration the whole 
of the circumstances of a railway scheme of this nature, and re- 
membering that a short line is almost as expensive as a long one, 
we find the line between Arconum and Conjeveram has established 
the following facts: --‘‘The railway had been constructed, not 
only within the capital, but within the mileage cost originally 
assumed, and the returns already exceeded the highest percentage 
ever obtained on any colonial line during the first few months. A 
weekly inileage return of £9 would pay 5 per cent., and the line 
was earning at starting about £7 of that sum, with a constantly 
increasing traffic. The shareholders were entitled to the full credit 
of having established the important fact that cheap light lines of 
railway could be made in India at a total cost for all expenses, 
including engines and rolling stock, of £4,000 per mile, capable of 
transporting loads of 100 tons at thirty-five miles an hour, at a 
very moderate cost for fuel, with working expenses commencing at 
65 per cent., which had since been reduced to about 50 per cent., 
and at its earliest opening, paying a dividend of 4 percent.” This 
should show the Government the value of these subsidiary com- 
panies, and induce it to grant them more liberal and favourable 
terms for the construction of lines of light railways which shall 
foster and develope trade between province and province.— 
Hurkaru. 
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RAILWAY MATTERS. 
SEVERAL canal and railway schemes are attracting attention in 


THE Great Indian Peninsular Railway line is now open to within 
forty miles of Nagpore. This is to be doubled to Chosawal. 

THE work on the Union Pacific Railroad is pushed with vigour. 
Sixty miles are now completed west from maha, the eastern 
terminus. 

Tue Senate has introduced a bill authorising the construction 
of a Suspension Railroad in Broadway, and other streets in the 
city of New York. 

An order in Council, issued March 27th, extends for a further 

riod the prohibition to remove cattle on railways, canal naviga- 

ion, rivers, or highways, 

Ir is with + that we have to record the death of James 
Nairne, Esq., the indefatigable Secretary of the North British 
Railway for many years. ® 

THE junction of the Great North of Scotland with the High- 
land Railway and Strathspey line is now nearly completed, and 
will be ready for traffic by ee next. 

A BILL to grant land in aid of the construction of a railroad 
from Placerville, California, to a point of intersection with the 
Pacific Railroad in Nevada has been passed. 

THE traffic returns on the Cape Town Company’s line, 63 miles 
in length, amounted, for the month of January, to £2,697 for pas- 
sengers, and to £1,012 for goods—total, £3,709. 

THE Indian Government has sanctioned the despatch of a 
special train from Bombay on the arrival of the overland mails. 
This will place Calcutta within four days’ post of Bombay. 

THE total length of the Dutch nor open for public traffic 
on the 1st of January last was 282,717 kilometres. In the course 
of the present year 189,446 kilometres in addition will be opened. 

THE financial statement of the Illinois Central Company for the 
month of February stated that 9,820 acres of land had been sold 
for 102,704 dols. The cash collected in February amounted to 
115,550 dols. 

For sixty days past all the rolling stock the Illinois Central 
could spare has been used in the transportation of supplies for the 
South, showing that the cotton, sugar, and tobacco plantations 
are now being reconstructed. 

Mvucu excitement has been created in Norwich by the discovery 
of a series of systematic robberies connected with the Great 
Eastern Railway, in the perpetration of which a large number of 
persons are believed to have been implicated. 

THE works on the Denburn Valley line, Scottish North-Eastern, 
are reported as going on satisfactorily, and the line will be ready 
for opening by July, 1867. The works on the first section of the 
Forfar line are to be proceeded with as soon as possible. 

Two steamers, possessing every accommodation suitable for 
passenger and goods traflic, are now running daily between 
Stranraer and Belfast in connection with the railway, and it is 
anticipated that a large addition to the traffic on the Portpatrick 
line will arise from this source. 

At a late hour on Friday evening a collision, attended by 
serious injuries to a large nuinber of persons, took place between 
two passenger trains at the New Cross station on the London, 
Brighton, and South Coast Railway. The principal injuries were 
contusions on the head and face. 

AN immense work is at present being executed at the entrance 
of the Paris terminus of the Western Railway, in the Rue St. 
Lazare. It is an iron roof, which is being constructed over the 
thirty-one lines of rails which start from that point, and which 
was formerly called the Place de Europe, under which the trains 
passed through two stone tunnels. 

No railway arrangements could have been more admirably made 
or more efficiently carried out than those of the London, Brighton, 
and South Coast Company at London Bridge station, from which 
10,500 of the volunteers were sent out on Monday. For their con- 
veyance twelve special trains were run—four between 5.20 and 
5.55 a.m., and eight between 6.20 and 7.55 a.m, 

Tue sales in the land department of the Illinois Central Railway 
have been made to 2,304 purchasers of 155,057 acres, at an 
average of 12°07 dols. per acre, for 1,872,310 dols. Their rule is 
now to require the payment of one-fourth down on all sales made, 
and to sell only to actual settlers. There were 998,069 acres of 
land remaining unsold at the close of the year. 

Ir appears that the receipts on the Pernambuco Railway for 
the month of January amounted to £8,646, and the expenditure 
to £3,285, or 39 per cent., leaving a net balance of £5,360. The 
mileage run during the month was 12,008 miles, the number 
of the passengers conveyed 22,769, and the merchandise 5,067 
tons. 

THE Matamoras Ranchero of the 27th ult. says that a railroad 
is to be built from San Fernando to Monterey, so as to have a 
port entirely and unmistakably within Mexican territory, and 
rapid through communication with it. The port will probably 
be at the Barra de Jesus Maria, not many leagues south of 
Bagdad. 

Tus Indus Valley Railway has been surveyed, and on that part 
which extends from the upper end of the Scinde Railway to the 
frontier of Scinde at Khyrpoor tracks have been marked out, and 
the detailed surveys and plans prepared, so that there may be no 
delay in carrying on the works when the Government authorises 
the undertaking to be proceeded with. 

Ir is thought desirable to establish a line from the eastern end 
of the Grand Trunk to Halifax, enabling communication with 
England to be kept up all the year round trom any part of Canada 
without touching American territory. This line may not pay 
particularly well when it is first opened, but it would be very 
important in a national and military point of view. 

THE traffic receipts on the Atlantic and Great Western Com- 
pany’s lines for the month of February amounted, on 507 miles 
open, for passengers and mails, to 95,859 dols., and for goods to 
313,005 dols.—total, 408,864 dols.; against 327,269 dols. in 
February, 1865, and 179,041 dols. in February, 1864, showing an 
increase of 81,595 dols. over the same month in 1865, 

THE Senate has passed a bill regulating passengers’ fare on the 
New York Central Railroad on all trains running twenty miles 
per hour, and not less than sixteen miles, at two cents per mile; 
on trains running éwenty-five miles per hour, or not less than 
twenty-two miles, at two and a-half cents per mile; and on trains 
running thirty miles or more per hour, three cents per mile. 

THE Birkenhead Commissioners are resolved to oppose inch by 
inch the Birkenhead and Liverpool Railways Bill, as the proposed 
railways, Nos. 4 and 5, would be a public annoyance to Birkenhead 
by cutting up several of the principal thoroughfares of the town. 
The Commissioners are -as much in favour of the tunnel ; but the 
plan for reaching the station and other premises is not entirely 
approved of. 

AN interesting feature in the traffic of the Punjaub Railway is 
the large amount of cotton carried. By advices received by the 
last mail and since the report has been printed it appears that no 
less than sixty or seventy trucks laden with cotton pass over the 
line daily, and on one occasion so urgently were wagons required 
that third-class carriages had to be converted into trucks by remov- 
ing the bodies. 

Last week an extensive fall of timber and masonry was dis- 
covered in the tunnel near the Usk station of the M th. 


NOTES AND MEMORANDA. 
THE interior of the corollas of plants do not evolve ozone. 
INHABITED rooms do not usually contain ozonised oxygen. 


THE calorific power of peat when dry is only about half that of 
the same weight of coal. 

AccorDING to Herodotus the first people who coined gold and 
silver were the Lydians. 

ONE pound of wood charcoal will raise about seventy pounds of 
water from zero to the boiling point. 

AN ami of equal of cadmium and mercury forms a 
tough and highly malleable composition. 

THE average specific gravity of coal gas is ‘500; that used for 
balloons is highly heated to ensure a low specific gravity. 

THERE are at present on the coasts of France 982 beacons in wood 
or iron, 151 in masonry, 483 buoys, and 379 land-marks. 

A cuBIc foot of charcoal from soft wood weighs about eight and 
a-half pounds, but from hard wood about twelve and a-half 
pounds. 

A PpouND of iron on bei 
expands by about 1-800th 
32 deg. 

PLANTS in the country evolve more ozone during the day than 
town plants. From this cause country air is more exhilarating 
than town air. 

M. QUETELET states that the quantity of atmospheric electricity 
at noon is much greater in winter than in summer, the relation 
being about 10 to 1. 

One pound of ordinary wood, in a proper condition for burning, 
will raise about 26 lb. of water from 0 deg. to 212 deg., or'will eva- 
porate 4 lb. of boiling water. 

AFTER atmospheric air and certain gases, rock crystal, ice, pure 
watér, and fluor spar are most perfectly diactinic, and rock salt is 
scarcely, if at all, inferior to them. 

Ir some drops of bromine are brought into contact with 
sulphuretted hydrogen, the volume of the gas is doubled at the 
moment when the sulphur is deposited. 

Equal weights of dry charcoal afford equal amounts of heat at 
whatever temperature it is burned, provided it is changed into 
carbonic acid by union with a sufficient amount of oxygen. 

AN alloy of block tin 375 parts, nickel 55, regulus of antimony 
50, and bismuth 20 parts, will be found to be useful in some 
cases as a substitute for silver, as it is unaffected by vegetable 
acid. 

ONE pound of good coal will raise about 60 lb. of water from 
the freezing to the boiling point; but small coal of the same 
kind will raise only about 45 Ib. through the same number of 
degrees. 

ONE pound of good coke will raise sixty-five pounds of water 
from zero to the boiling point, while one pound of the coal from 
which it is made will raise only sixty pounds through the same 
number of degrees. 

Wart was able, on an average, to evaporate 7} lb. of water with 
a pound of coal. A cylindrical boiler will evaporate only 7 lb., 
but a Cornish boiler 10} lb.; and a locomotive boiler, with 1 Ib. of 
coke, from 7 Ib. to 94 Ib. 

THE following substances have been ascertained to be present in 
the sun, by means of the spectrum analysis :—Hydrogen, potassium, 
nickel, cobalt, chromium, manganese, aluminum, and, probably, 
strontium and barium. 

Arr may be easily tested for organic impurity by placing in the 
required spot saucers containing distilled water coloured with 
Condy’s fluid. The rate at which the pink colour disappears 
indicates the proportion of the impurity. 

M. QuETELET states that careful observations have convinced him 
that a plant develops much more rapidly during a mean tempera- 
ture when this temperature varies than when it is uniform, 
provided that it does not fall below freezing. 

WHEN sheep’s wool is submitted to the action of cold soft water, 
a kind of greasy soap dissolves; this is a combination of certain 
fatty and oily acids with the alkali potash. By heating this soap 
to redness a pure carbonate of potash is obtained. 

A SOLUTION of pure silica is absorbed by gelatinous tissues 
such as the skin of animals, in the same manner as tannin, and 
like it converts them into a kind of leather, which possesses the 
remarkable property of not putrifying when kept moist. 

Art the time of Cromwell’s death from ague the use of Peruvian 
bark was known in London. In 1678 Louis XIV. bought the 
secret of preparing quinine from Sir Robert Talbot, an English 
physician, for two thousand Louis d’or, a title, and pension. 

THE value of the monthly magnetic variation is found to be in 
direct relation with the force of vegetation. When the latter 
sleeps the magnetic variation, at Brussels, for instance, is almost 
always 5’ 28", or scarcely half the period of its full activity. 

Ir 1-400th part of iodine is added to sulphur heated to about 
356 deg. Fah., and the mixture poured on a porcelain slab, there 
results a substance which retains its great elasticity for some days 
and which is capable of taking impressions with great delicacy. 

In the midst of towns, and of a dense population, the night air 
exhibits more ozone than that of the day, but in proportion as the 
animal population diminishes and the vegetable kingdom pre- 
dominates the diurnal ozone increases until it exceeds that of the 
night. 

THE muscular power needful for the action of the claws in the 
foot of a fly must be considerable when it is remembered that 
some flies run with such speed as to take 540 steps in a demi- 
second, equal to the running of a man at the rate of twenty miles 
a minute. 

M. Hirscu found that nerves transmit their impressions at the 
rate of thirty-four metres per second. Mr. Heimholz estimated 
their velocity at 190ft. per second, but his experiments were on the 
motor nerves of frogs and those of M. Hirsch on the sensitive 
nerves of man, 

Ir is stated that a considerable quantity of paper is made in 
America containing one-third of fibrous asbestos, which is 
obtained at a very low price. This paper burns with flame, but 
leaves a white residue of the original shape, on which writing in 
common,ink could be read. 

An instrument which could imitate the human voice exactly was 
exhibited at Paris. It represented a woman seated, having a 
larynx of caoutchouc constructed on physiological principles. It 
had « range of two octaves, and could sing any airs with the tone 
and pitch of a woman’s voice. 

PROFESSOR MILLER found that colourless bodies which are equally 
transparent to the visible rays, varied greatly in their permeability 
to the chemical ones; that bodies which are photographically 
transparent in the solid form preserved their transparency in the 
liquid and gaseous states and vice versd. 

Dr. Parry accounts for the non-destructibility of the stomach 
by digestion, as follows:—In a state of health the blood is 
always alkaline, and the gastric juice acid. The introduction 
of food to the stomach attracts the blood to that organ, as 
well as determines a secretion of gastric juice, and the alkalinity of 
the blood protects the stomach from the action of the acid. 

M. Bapivet gave the following method of calculating the 


heated from 32 deg. to 212 deg., 
the volume which it possessed at 





Coleford, and Usk Railway, which completely blocked up the line. 
Fortunately the discovery was made some time before either the 
up or down trains were due, so that no lives were lost. This is 
the third fall that has taken place in the tunnel, the roof of which 
is said to be in an unsatisfactory condition, 





list of the earth from the sun. The mean velocity of the 
earth round the sun is 1-10,000th that of light. Taking this 
fraction of the velocity of light we have the space traversed by the 
earth in one second, multiply by the number of seconds in a 
sidereal year and we have the orbit of the earth, The required 
distance is half the diameter of this orbit, 





MISCELLANEA. 

THE carpenters of Lyons have struck work. 

DuRING the past week -eight wrecks have been reported, 
making the total for the aaa year 626. 

Signor Potenza, an Italian, produces what he calls vegetable 
silk from the fine fi in the bark of the mulberry tree. 

On the great American lakes last year were lost 152 lives ; 1,749 
vessels, with 470,034 tonnage; and property to the amount of 
1,885,643 dollars. 

THE specific heat of thallium, according to Regnault, is ‘05355, 
By means of the spectroscope one five-millionth of a grain of this 
metal may be detected. 

THE exact numbers carried by the Wallasey ferry boats upon 
Good Friday are as follow : pe wy 18, passengers ; 
Egremont, 3,474 ditto; Seacombe, 14,994 ditto—total, 30,668 
passengers, 

Iv has been unanimously resolved at a public meeting held at 
Lancaster, and presided over by the mayor, that science classes in 
connection with the Science and Art Department, South Kensing- 
ton, should be established for that borough. 

THE Favourite, originally laid down at Deptford as a wooden 
corvette, but’ now armed with a central plated battery of eight 
rifled 64 ton guns, is now lying at Spithead previous to departure 
for the Pacific as the first British iron-clad in those seas. 

Sucu is the difficulty at present experienced in obtaining hands 
for the cotton manufacture that applications have been made b; 
several firms in Lancashire to London boards of guardians for all 
the children they can send to be apprenticed to the trade, 

THe German commissioners, lately assembled at ee, 
recommend the introduction of a uniform system of weights an 
measures in the forty two sovereign and indepeudent states, each 
of which at present has at least one distinct system of its own. 

THE Glasgow Industrial Exhibition, which was opened by his 
Grace the Duke of Argyll on the 12th of December last, was 
closed on Saturday, after a brief but prosperous existence of nearly 
four months. 200,000 people have Sonn admitted, and a profit of 
£1,200 remains, 

In the arondissement of Compiégne, in France, a number of 
an pee ee and farmers have subscribed to offer a grand prize of a 

1undred thousand francs (£4,000) to the inventor of a system of 
mechanical cultivation much more economical than those at 
present in operation. 

AccoRDING to the New York papers the oil region of Western 
Pennsylvania has become the scene of new marvels, Nine months 
ago Pithole City consisted of two houses. A daily paper issuing 
3,000 copies, twelve thriving hotels, over 50,000 letters received a 
month, indicate what the place now is. 

Evectric lights have been definitely established in the twe 
lighthouses of the Héve, near Havre. The intensity of each of 
these new lights is estimated as equivalent to 5,000 carcel lamps, 
and it may be increased twofold, with little additional cost, when- 
ever the condition of the atmosphere requires it. 

THE «gents of the American Hamburgh Steam Packet Company, 
as well as those of the North German Lloyd’s, state that there is 
no truth in the report which has been going the round of the press 
as to an ocean steamship race said to be impending between a 
couple of steamers belonging to these companies. 

PRESIDENT SCHULTZ informs his fellow commissioners in New 
York that he intends to select as a model the best-appointed 
slaughter-house which a committee of butchers, who have been 
appointed for that purpose, may exhibit ; and that he will require 
every slaughter-house in the city to rival the model. 

Iv is said that the magnesium light has been applied successfully 
to the illumination of the theatre of Boston, in the United States 
of America. The wire is burnt in a large lamp, and is moved 
forward by means of clockwork; the consumption is said to be 
between half and three-quarters of an ounce per hour, 

THE additions made to the new French fleet during the past 
year consist of three armour-plated frigates of 1,000-horse power, 
one corvette and one coast-guard ship plated, and one corvette not 
plated, each of 500-horse re The steam vessels being built or 
fitted amount to eleven, of 7,050 horse power afloat, and twenty- 
eight on the stocks. 

THE recent improvement in Botallack mine, St. Just, seems to 
confirm the hopes of the adventurers. Half a mile under the boil- 
ing surging ocean, at a point which, before it could be reached, 
involved an expenditure of £20,000, a course of copper has been 
discovered, from which nearly £1,000 worth of ore has in a week 
been broken, prepared, and sampled for the market. 

HERR Ecestorrr, of Hanover, who is one of the largest engine 
manufacturers in Germany, has withdrawn his proposal to send 
ae of his engines to the Paris Exhibition, on the ground 
that the Emperor has appointed a child to be President of the 
Exhibition, and that the exhibitors had thereby been subjected to 
treatment which no German especially should willingly submit to. 

THE Nautilus, fitted with Ruthven’s hydraulic propeller, has 
been tried in the Thames, attaining an average sj of 104 miles 
an hour, and Sars dead in less than ten seconds, and in about 
a quarter of her length. The propeller is nothing more nor less 
than water taken in under the bettom and discharged in a heavy 
— both sides of the vessel, which is quite independent of 

ner rudder. 


THE Society of Arts, not deterred by the apathy of the working 
classes to its art-workmanship competitions, line » belt’ to in- 
crease the temptations to those whom it is intended to benefit, 
both as affects the arrangements of classes and the apportionment 
of age Publication of successful works is to be on a greater 
scale than before, and to include the probability of transmission to 
Paris on the forthcoming grand occasion. 

THREE of Professor Agassiz’ assistants returned from Brazil in 
the last United States and Brazil Company’s mail steamer Havana. 
The courtesies of the company have been most handsomely ex- 
tended to Professor Agassiz = | his assistants, not only’as above, 
but in transporting from the Amazon the rich collection of fishes 
to the United States. The Boston Journal is informed that Pro- 
fessor Agassiz and the others of the party will not return until 
late in the season, 

Some French chemists have succeeded in obtaining oxalic 
acid from the waste of shoemakers’ and saddlers’ shops, and others 
where leather is used ; also from woollen rags, horn, hair, &c. For 
this — these residues are treated with one part of sulphuric 
acid and four of water, and the mass thus obtained is subjected to 
the action of one part of nitric acid and three of water, at a tem- 
perature of about 80 deg. Cent. From the digestion of this oxalic 
acid is easily extracted. 

M. ScHLASING has succeeded in discovering an arrangement 
which an intense heat, sufficient to melt oe, can be got tree, 
ordinary gas. The principle of his contrivance is the complete 
combustion of the proportionate amounts of gas and air within a 
confined space, and the continuous supply of the combustible 
materials. A copper tube, carefully pierced, is the chief instru- 
ment in securing those results, M. Schlosing was able to melt a 
piece of iron, weighing 400 gms., in twenty minutes, by his plan. 

Ir is re 1 that among the improvements to be effected with 
the erection of the Courts of Justice is, 1, the removal of Temple 
Bar; 2, the construction of a foot-bridge in its place, for the con- 
venience of estrians; 3, the erection of a foot-bridge over 
Carey-street from Lincoln’s-inn (the level of these structures will, 
of course, not be so high as that of the new courts; if it were so no 
one would use them); 4, a subway across the Strand at or near 
Temple Bar; 5, a nag fitted for the use of trucks as well as 


and 
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ON FINDING THE MOST ECONOMICAL RATES 
OF EXPANSION IN STEAM ENGINES.* 
By W. J. Macquokn RANKINE. 
1. In April, 1851, the author read to the Royal Society of Edin- 


THE 600-POUNDER GUN. 
InFoRMATION has been received within the last few days at 
Woolwich, that a new 600-pounder gun, supplied by the Elswick 
Ordnance Company, had burst at the 54th round, during experi- 





burgh a paper containing the solution of the following 1 — 
Given Lp steam engine, the ratio ef back pressure to absolute 
initial pressure, and the ratio of the se which varies with the 
capacity of the cylinder to the exp which varies with the quantity 
of steam used; to find the rate of expansion which will produce a 
given quantity of work at the least expense. : 

2. The paper referred to is published in the transactions of the 
Royal Society of Edinburgh, vol. xx., pp. 191 to 204. The 
solution of the problem is arrived at by graphic construction, 
with the help of an engraved diagram containing a curve whose 
ordinates represent the comparative quantities of work done by a 
given quantity of steam at different rates of expansion. The present 
paper gives a solution of the same problem according to the same 
undamental principles; but the dlagram employed is altered, so 
as to be ak more compact in its form, and more simple and 
convenient in its construction ané use. 

3. It is to be understood that, in order that the solution may be 
applicable, the accumulation of liquid water in the cylinder must 

a be prevented by some 
efficient means, such 
as jacketing or super- 
heating. It is now 
well known that ,un- 
less that'be done the 
economy properly due 
to any considerable 
rate of expansion can- 
not be realised. 

4. The diagram to 
be employed is con- 
structed as follows: 
Draw a base line A B, 
F to represent the ca- 

pacity of the cylin- 

4 K B der. Divide it into 

equal intervals (say 

100 in number) to represent different grades of cut-off. Let 
AC = BD, perpendicular to A B, represent the absolute 
pressure at which the steam is to be admitted. Set up ordi- 
nates at a series of points in A B, to represent the mean absolute 
ressures corresponding to different grades of cut-off, in 

ractions of the initial absolute pressure ; for example, when the 


steam is cut off at the fraction Ak of the capacity of the cylinder, 
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let xy represent the ratio borne by the mean absolute pressure 


to the initia] absolute pressure. Through the heads of the 
ordinates draw a curve A fi D. The values of the ordinates of this 
curve may be found by means of formule or of tables, which are 
given in books on the steam es 

5, Estimate the proportion borne by the back pressure to the 


absolute initial pressure; and lay off A E so that Ax shall re- 


present that proportion. Draw E F parallel to AB. Then when 
K represents the point of cut-off, and K H the mean absolute 
pressure, L H will represent the mean effective pressure, to which 
the indicated work when the piston sweeps through a given space 
is proportional, 

6. Calculate the expense in some definite time (such as a year, a 
month, or a day) of an engine of the class intended, so far as that 
expense depends on the capacity of the cylinder. This will coasist 
mainly of interest of price of engine, depreciation, repairs, and 
value of stowage-room occupied by engine, also pay and expenses 
of engineers; and it may be called briefly cost of engine. Calculate 
also the expense of supplying the same engine, working at its 
intended speed, with full steam at the intended initial pressure. 
This will consist mainly of interest of price of boilers, depreciation 
and repairs of boilers, expense of fuel, and value of stowage-rcom 
occupied by boilers and fuel, also wages and other expenses of 
firemen; and it may be called briefly cost of full steam. 

7. The cost of full steam will be very nearly proportional to the 
weight of steam which wéuld be expended in running at full steam 
for the given time; and that weight may be roughly calculated, 
with accuracy sufficient for the present purpose, as follows: 
multiply together the area of piston in square inches, the distance 
run by the piston in feet, and the absolute initial pressure of the 
steam in pounds on the square inch, and divide the product by 
55,000. This will give roughly the! number of pounds of steam 
which would be required for full steam, from which may be esti- 
mated the cost of boiler and fuel for full steam. 

8. Produce F E to G, laying off E G according to the following 
proportion :— 

As the cost of full steam is to the cost of engine, so is 
EF=AB, toEG. 

Then at any given cut-off K, EL = A K represents the cost of 
steam on the same scale on which E F = A B represent the cost 
of full steam, and E G the cost of engine; alsoGL=EG+EL 
represents, on the same scale, the total cost of the engine and steam 
at the given cut off. 

9. From G draw G H a tangent to the curve A D; and from the 
point of contact H let fall H K perpendicular to AB. Then K 


represents the most economical cut-off ; and a4 the most econo- 


mical rate of expansion, being the solution of the problem. 

10. The reason is, that at any given cut-off, such as K, the 
indicated work is proportional to the ordinate (such as L H) 
measured from the back _—— line E F to the curve, while the 
cost is proportional to the distance G L of that ordinate from G ; 
therefore the work is greatest in comparison with the cost, and 
the cost least in comparison with the work, when the slope G H is 
steepest ; that is when G H is a tangent to the curve A D. 

ll. The following are some examples obtained by the aid of the 
engraved diagram :— 

Ratio of back ge Ratio of cost of engine to 

; _ AE . BG. 

to initial pressure ; ro cost of full steam ; EF 
0°05 O10 O15 0°20 0°25 
r-Most economical cut-off. 


0°05 O16 0°22 027 030 033 
0°10 020 025 030 033 037 
O15 0°24 029 033 037 0-40 
0°20 028 033 037 040 0°44 


12. The cost of full steam may be estimated from a practical 
example of the performance and cost of an existing engine, 
working expansively, as follows:—ascertain the actual cost of 
steam, and multiply it by the rate of expansion for the cost of full 
steam. 

13. Minute accuracy in solving the problem of this paper is 
unnecessary; for it is only 7 great deviations from the most 
economical rate of expansion that a serious falling off in economy 
is incurr 
_ 14. In order to make any use of the rules given in this paper, it 
is necessary to have data as to the various items of the actual cost 
of working existing engines of different sorts. Ample information 
on those points can no doubt be furnished from the experience of 
many of the members of this institution. 

* Read before the Institution of Naval Architects. 

t The author has caused such a diagram as that above described to be 
engraved ; and he sent along with this paper a copy of the engraving for the 
Library of the Institution, 





THE scheme for erecting a gymnasium in Birmingham has not 
succeeded, but out of the movement a promising Athletic Society 
has arisen, which already numbers about 100 members, 





tal firing at Shoeburyness. Many of our readers are not 
familiar with guns, and a knowledge of the external character- 


istics of the 600-pounder is particularly rare. In the accompany- 
ing engraving we illustrate “Big Will,” the first of the 600- 
pounders supplied by Sir William Armstrong. The gun is 
15ft. 3in. long over all, of which the bore—13‘3in. diameter— 
occupies a length of 12ft. 1°25in. Its diameter over the breech 
is 4ft. 3°5in., and over the muzzle, lft. 9°5in. Its width over the 





trunnions is 6ft. 2°5in. The gun weighs 51,296 1b., or nearly 
23 tons, although it is habitually known as “the 22-ton gun.” The 
service charge is 701b. of powder and a steel shell weighing 
601 lb., approximately, carrying a bursting charge of 241b. The 
gun is rifled with ten grooves, ‘08in. deep, making only one turn 
in sixty-five calibres. The bore extends through the entire gun, 
being closed at the breech by a wrought-iron plug, fitted to the 
chase, and kept in place by a second wrought-iron plug, faced 
with steel, screwed into the breech-piece. The trunnion-ring is 
shrunk on the sixth course of cylinders. The outer coil was 
made from a bar Sin. by 4in., and 125ft. long, weighing 71 cwt.* 
The gun was turned after adding the respective cylinders up to 
the sixth course, and the three other coils, having been turned 
beforehand, were then slipped on without removing the gun 
from the pit in which the first hoops were shrunk on. The total 
cost of the gun was, as nearly as possible, the same as that which 
has just been destroyed—£4,000. The steel shells are very 
short, and resemble small mortars of the old pattern, into the 
mouth of which thin cast-iron conical caps are screwed to retain 
the bursting charges, which are fired by the concussion when 
operating against armour. The weight of the solid (!) cast-iron 
shot with its hollow conical head is 524lb. The rotation of the 
shot is effected by means of some fifty or sixty copper studs, fin. 
in diameter, stamped into ten rows of undercut holes cut into 
the projectile. 

It will be understood that the gun which has just failed was 
identical with “Big Will” in everything save, perhaps, a few 
unimportant details; and it may be interesting to know that 
Big Will’s condition at present affords great room for anxiety. 
Up to July the 23rd, 1864, the gun had fired about fifty rounds, 
with charges varying from 60 1b. to 701b., and one charge of 
90 lb.—the initial velocity of the 600-Ib. shell, with 70 1b. of 
powder, being about 1,150ft. per second, and with the cast-iron 
510-Ib. shot about 100ft. more, the range, with an elevation of 
23 deg. 9 min., being 7,300 yards, and the time of flight 26 seconds. 
These fifty rounds apparently injured the gun, the upper side of 
the powder-chamber being covered with minute cracks or flaws. 
Since then about 100 additional rounds have been fired, one or two 
with 100 lb. of powder we believe ; and there is no longer room to 
doubt that the gun is unsafe with charges of more than 40 Ib. The 
internal coils have been gradually opening, and the only chance 
for the piece would be to bore it out and to re-line it with a steel 
tube. Even then, however, it is very unlikely that its endurance 
as a rifled gun would be considerable. ‘The twist of the grooves 
is even now so small that the gun is very inaccurate with small 
charges or at long ranges. When tested in August, 1864, against 
the Warrior target, at 500 yards’ range, with 514 lb. of powder, 
five rounds in all were fired, the target being 10ft. by 12ft., and 
not a single shot struck point blank. In fact the framework, 
20ft. by 30ft., in the centre of which the target was fixed, could 
barely be hit. Taking this into consideration, we are disposed to 
believe that it would be better to leave these huge guns unrifled. 
They would still answer admirably for naval service, their accuracy 
being very great up to 1,000 yards’ range, if carefully cast shot 
are employed. ‘ : wv 

The history of the 600-pounder which has failed mayjbe told 
in a few words. On its arrival at Woolwich it was tested and 
taken over by the Government at the price we have named, 
£4,000. It was subsequently brought to Shoeburyness, and 
there fired four rounds, with charges of 100 lb. of powder and a 
steel projectile weighing 600 1b., against the Hercules target, 
which it just failed to penetrate. After this it was further 
tested at Shoeburyness, with charges commencing at 701b., 
which were not increased. The gun has not, of course, flown to 
pieces, wrought iron guns seldom do—but the whole breech is 
split up inside and out. Only those who have not mastered the 
difficulties of the subject fancied that 600-pounder guns could 
be produced with certainty. Those who are better informed 
know well that the questions connected with the construction 
of heavy ordnance still remain for solution. Probably they will 
remain so until the Ordnance Select Committee can snatch time 
from the arduous occupation of inventing and dressing up 
the ideas of other men as its own, to attend to such 
trifling matters as the endurance of guns. We must 
add a word of caution. Let not our readers imagine 
that any other nation is nearer to having a 600-Ib. gun than we 
are. Of course we shall be referred to the 15-in. American 
guns. The best 15-in. cast iron smooth-bore gun produced, with- 
stood 900 rounds, with charges varying from 35 lb. to 60 Ib., 
with which last 220 rounds were fired. This was a very good 
result; but with a charge of 70 lb. the gun went to pieces im- 
mediately. The shot weighed but 440 Ib., and the gun was 
fired point-blank in most cases, the elevation never exceeding 
5deg. Such atest as this the 600-pounder as a smooth-bore would 
have stood easily enough; a 100-lb. charge behind a 600-Ib. shot 
nipped tight at the muzzle by the grooves, is quite a different 
thing. The service charge is 35 lb., and the following extract 
from a special order will show how far they are trusted :— 
“No useful effect in shell firing is to be expected by increasing 
the charge beyond 35 Ib. . . .. 501b. cannon powder 
is the maximum charge which can be burned in the 15-in. 
gun with a shell. . . Solid shot should always 
be used against ironclads, and with 50-b. charges; but 
never fired on any other occasion. At close quarters—say, 50 
to 150 yards—60 Ib. may be used for twenty rounds of solid 
shot.” Before we condemn English guns it would be well 
to ascertain exactly of what American guns are capable 





* Holley on “ Ordnance and Armour.” 








Had we been at war when Big Will was just handed over to us— 
had he been mounted on board one of our ships and brought 
into action, there is no doubt that he could have fought at least 
six battles, firing in each some fifteen rounds, and of course 
carrying all armour in existence at the time before him. We fancy 
Big Will would have been petted and caressed and held up to 
the admiration of the world, It is on just such a foundation 
that the fame of American guns has been mainly built up, and 
although we are far from underrating the merits of these guns, 
we cannot join with those who depreciate English guns, 
apparently simply because they are English. That our guns are 
not what they should be, considering the expenditure lavished 
upon them, we have often insisted, but the labours of other 
Governments are not free from blame, and were due caution, 
skill, and honesty of purpose, devoted to our own ordnance 
affairs, we might easily place ourselves far ahead of other nations 


| instead of just holding our position. 








MANCHESTER BOILER ASSOCIATION.—CHIEF 
ENGINEER'S REPORT. 


THE last ordinary monthly meeting of the executive committee 
of this association was held at the offices, 41, Corporation-street, 
Manchester, on Tuesday, March 27th, 1866, William Fairbairn, 

., C.E., F.R.S., LL.D., &c., president, in the chair, when Mr. 
L. E. Fletcher, chief engineer, presented his report, which on that 
occasion was for two months, since the committee meeting for 
February was postponed. Of this report the following is an 
abstract :—‘‘In the boilers examined, 139 defects have been dis- 
covered, seven of those being rous, while eight boilers have 
been tested with hydraulic pressure.” 

“Of some of the dangerous defects recorded details may be 
given. Dangerously mis-shapen furnace crowns were discovered 
on the first flue examination of a boiler lately enrolled with this asso- 
ciation, and show the importance of periodical inspection. Both 
furnace crowns were found to be depressed just over the fire, the 
left-hand one 3in., and the right-hand one an inch and seven- 
eighths; while this depression continued to about the mid-length 
of the flue tubes, where it died out. Until this distortion of the 
furnace crowns was pointed out by our inspector it was quite 
unknown to the manager of the works and to the engineman in 
charge of the boilers. Indeed, our inspector had some difficulty 
in convincing the latter of the truth of his report, and only suc- 
ceeded in doing so on showing him the actual measurements. As 
soon as the manager was made aware of the condition of the 
boiler, he gave orders that it should not be worked again until 
repaired and strengthened, and this is now in hand. 

“* Internal Corrosion.—The peculiarity in the case noted as 
dangerous, under this head, ists in the in which the 
rivet heads were attacked, while the plates at the same time were 
severely honeycombed, the indentations varying from three-quarters 
of an inch in diameter to one-sixteenth of an inch in depth, to two 
inches in diameter, and one quarter of an inch in depth, while the 
original thickness of the plates was only three-eighths of an inch. 
The rivet heads at the bottom of the boiler were so eaten away 
and weakened, that a slight blow with a hand chisel only sufficed 
to break them off, and our inspector in this way found he could 
easily remove them by the dozen, and brought away two or three 
good handfuls as specimens. It is surely unnecessary to enlarge 
on the untrustworthiness of seams of rivets attacked by corrosion 
as these were, while the condition in which this boiler was found 
to be shows the importance of frequent internal examinations, in 
order that the effect of the water on the boiler may be watched, 
and soda promptly introduced with the feed as soon as the slightest 
tendency to corrosion manifests itself. 

“ External Corrosion.—Two dangerous cases were met with at 
the bottom of boilers set on mid-feathers. The first of these arose 
from blowing the exhaust steam from the engine into the chimney. 
A good deal of water, the result of condensation, is carried along 
with the steam in such cases, and this falling to the bottom of the 
chimney gets into the flues and makes them damp, and thus leads 
to corrosion of the plates, as in the present instance. This is by 
no means a solitary case of a boiler being injured by this arrange- 
ment. The boiler was corroded on the top of the mid-feather, and 
on each side of it for a width of about 6in., and for a length of 
about 3ft., and so eaten away as to be reduced to the thickness of 
a sheet of paper, and our inspector readily knocked a hole through 
it. The boiler was evidently quite unsafe to be worked on without 
repair, and therefore the defective plates were at once removed, 
and are now being renewed. This boiler had been examined earl 
in the year 1863, when warning was given with regard to the mid. 
feather wall. No opportunity, however, since that time had been 
afforded the association of making a flue examination till the one 
referred to a few days since, although this had been constantly 
requested and the inspectors had regularly visited the works. 

“*Tn the second case the boiler was found to be corroded at nine 
of the ring seams of rivets, just where they rested on the mid- 
feather, the plates being reduced in places to one-sixteenth of an 
inch thick. This was not discovered until the owner, at the 
request of the association, had the mid-feather wall ploughed out 
just where the ring seams of rivets rested upon it. is involves 

ut little expense, since a small opening only is sufficient, and this 
need not be permanently made up, but can be filled with a little 
fire-clay, so as to be easily removed on the next examination. 
Attention to this is strongly urged in every case where boilers are 
set on mid-feather walls, 





EXPLOSIONS. 

“* Nine explosions have occurred during the past two months, b 
which five persons have been killed and sixteen others injured, 
while a tenth, which happened on January 9th last, and resulted 
in the loss of one life, has also to be recorded. Not one of the 
boilers in question was under the charge of this Association. 

**No. 7 explosion, by which one man was killed and five others 
injured, is an illustration of the unsatisfactory and dangerous 
character of plain cylindrical externally-fired boilers. This 
subject has frequently been called attention to in previous reports, 
but it is felt to be a duty to continue to do so as frequently as 
fatal explosions recur from the continued use of this class of boiler. 

“The explosion in question took place at about a quarter past 
ten o’clock on the morning of Monday, January 29th, at a colliery, 
which was not under the inspection of this Association. 

“The boiler was about 30ft. long, 6ft. in diameter, and made of 
plates laid longitudinally, and jin. in thickness, while the safety 
valves were loaded to a pressure of a little more than 40 Ib. on the 
square inch. 

“The boiler gave way, in the first instance, for a length of 5ft. 
in a longitudinal direction at a seam of rivets over the fire, the 
rent then developing transversely on each side of this primary 
longitudinal one, stripping from the shell an entire belt of an 
average width of about 6ft., and thus separating the boiler into 
three pieces, one of which, about 21ft. long, was thrown to a 
distance of 210 yards from its original seat. 

‘**The cause of this explosion was not shortness of water. The 
boiler was twenty-five years old, though it had not worked the 
whole of that time, being idle from 1844 to 1852. It was fed with 
sedimentary water drawn from the pit, but had no sludging or 
blow-out apparatus, either at the bottom of the boiler, or surface 
of the water, for removing the deposit. The plates over the fire 
had suffered and been repaired, while the primary rent had 
occurred in this instance, as it so usually does, at one of the old 
plates, and through a seam of rivets uniting it to the new work. 

“In conclusion, this explosion is clearly attributable to over- 
heating of the plates, and while there appears to be some uncer- 
tainty as to whether that overheating was due to a deficiency of 
water or not, that uncertainty would have been removed, and even 
though deficiency of water had occurred danger would have been 
averted, if the boiler had been mounted with a suitable comple- 
ment of fittings.” 
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SIR W. G. ARMSTRONG’S HYDRAULIC MACHINERY AT THE LONDON DOCKS. 
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A vertTIcaL section of the accumulator is shown in Fig 4. 
It consists of a large cast iron cylinder A, fitted with a plunger 
B, from which is suspended a weight-case C, which is generally 
loaded sufficiently to give a pressure of 700 lb. to the square inch. 
The plunger is made of sufficient size to displace the largest 
quantity of water which can be drawn by, the simultaneous 
action of all the machines. Sometimes several accumulators 
are applied to one system of pipes. It is advisable, if the pipes 
extend over a very large area, to place an accumulator at each 
extremity so as to charge the pipes from both ends. The engine 
illustrated in our last week’s impression is employed to charge 
the accumulators at one end of a system of pipes. Each accu- 
mulator has a plunger 12in. diameter with 17ft. stroke, an 
engine in connection with two other accumulators being em- 
ployed to charge the pipes at the other end. The weight-case of 
the accumulator is usually loaded with gravel or slag, and the 
stuffing-boxes packed with gaskett steeped in hot tallow, 
which is more easily kept in order than cups leathers. 
A practical matter having a material connection with the 
success of such a scheme, where so great a number of 
pipes are used, is the construction of the joints to com- 
bine dispatch in execution and perfection otf workmanship 
under the great pressure to which they are exposed. The plan 
adopted is most simple and effective. Fig. 5 represents a 3in. 
pipe joint half size. It is an ordinary spigot and faucet of a 
dovetail form expanding outward, a gutta percha ring is put in 
the bottom of the recess and the joint screwed up. This joint 
is easily broken and re-made if desired; the gutta percha, so 
long as it is protected from the air, and its edge only exposed to 
the water, appears to be practically imperishable, and it is 

















evidently the best joint material in use for hydraulic machinery. 
The pipes are laid about 2ft. below the surface of the ground, 
which effectually secures them from the damaging action of the 
frost. The machinery is also often some distance below the | 
surface, and where it is not sufficiently protected in this way a 
jet of gas kept burning during the severe weather is found to 
answer the same purpose. Drain-cocks are also applied, that the | 
water may be withdrawn from the pipes and cylinders when 
thought advisable. | 

This system is now extensively used for the cranage of goods, | 
coal tips, wagon hoists, opening and closing dock gates, and | 
levelling shuttles, driving capstans, and a great variety of other 
purposes. The form of mechanism for applying the power to 
the hoisting of goods, opening and closing dock gates, &c., | 
consists of a ram and cylinder with a set of sheaves in the | 
inverted order of bloeks and pulleys. By this means a com- | 
paratively short stroke of the ram is made to extend the 
motion of the chain. Fig. 6 represents a plan and elevation 
of a two and a-half and five ton crane. A is the lifting cylinder ; 
B a ram; C a set of sheaves attached to the ram; D a set of 
sheaves attached to the bottom of the cylinder. One end of the 
chain is made fast to the cylinder, it is then passed alternately 
over the movable and fixed pulleys C and D, and around the 
conducting sheave F at the base of the crane post F; through 
the crane post and thence to the jib-head, a weight M is affixed 
to the chain to run out the slack. The lifting is ccomplished 


by the water forcing out the ram B. The return stroke of the 
ram is eff:cted by the load, in the absence of which a small 
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L are employed. The cylinder 
is in communication with the 
pressure pipe, by which means 
the lifting ram B is forced back. 
To vary the expenditure to 
meet the variety of power re- 
quired, it was originally a 
practice to employ two or three 
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rams, which could be brought 
into action either separately or 
collectively. 

A more simple and compact device is now in use, which 
will be understood by reference to Fig. 7. The cylinder is bored 


and a piston formed at the end of the ram. When it is required to 
bring into use the full power, the front of the cylinder is placed | 
in communication with the exhaust pipe, whilst the pressure is | 


exerted at the back of the piston. When the lower power is 
only required the front of the cylinder is made to communicate 
with the pressure pipe. The expenditure is then half of that in 
the former case, or the difference between the areas of the ram 
and cylinder. The travel of the ram in its outward stroke is 
prevented from exceeding the proper limit by coming in contact 
with a tappet which closes the admission valve H in Fig. 6, and 
thereby prevents the load rising too high. 

The arrangement of valves for a double power crane is shown 
in Fig. 8. The passage P communicates with the pressure pipe ; 
the y e O is in connection with the bottom and R with the 
top of the cylinder. For the lower power the valves H and L 
are opened, which places the top and bottom of the cylinder in 
communication with the pressure pipes. For the higher power 
the valve L is closed and the valve M opened, in which case the 
front of the cylinder is thrown into communication with the 
exhaust pipe. For lowering the load the valves H and M are 
closed and the outlet valve I opened, allowing the water to escape 
from the cylinder A into the exhaust pipe K; at the same time 
the valve L is opened to allow water to follow up the piston in 
the inward stroke. A third power is seldom required in the 
cranage of goods, and where it is necessary it can be accomplished 
by the introduction of another ram. 

Water pressure is also employed for swinging the jib; the 
arrangement of mechanism for the accomplishment of this 
object is shown in Fig. 6, N and O are cylinders fitted with 
rams, each ram carrying a single sheave. One end of a chain is 
made fast to the cylinder N and passes over the sheave and 
around the base of the movable part of the crane, the other end 
of the chain is attached to the cylinder O in a similar manner 
to the first at N. The rams act alternately, their motion being 
governed by means of a slide valve of precisely the same form as 
that of an ordinary steam engine. When water is admitted to one 
cylinder it is exhausted from the other. The sudden closing of 
the ports when the jib is in rapid motion with a load suspended, 
would probably produce a fracture of the cylinder arising from 
the momentum of the load. This is prevented by means of a 
small clack valve placed in the passage leading to the cylinder 
and opening into the pressure pipe, which allows an escape of 
water from the cylinder. The same method is adopted with the 
lifting cylinder, The relief valve is shown at N, Fig. 8. 





| This beautifully simple and effective application of relief 
valves removed all objecti ttending the non-elasticity of 
water, and has rendered the momentum acquired by the moving 
parts capable of the most perfect control, without which the 
velocity of water pressure machinery must have remained within 
very confined limits. The method of applying the power to 
opening and shutting dogk gates is similar to that described for 
the cranage of goods. For levelling shuttles a ram and cylinder 
is applied above the shuttle. For giving motion to capstans, 
and other purposes where a continued rotary motion is required, 
if a varying power is not necessary, a form of engine in use is 
| that of three oscillating cylinders fitted with rams attached 
directly to the crank shaft, the circle described by the cranks 
being divided into three equal parts, The motion is controlled 
by slide valves, which are actuated by the oscillation of the 
cylinders. 

When a varying expenditure is desired, the combined piston 
and plunger, as described for cranes, is used, A thi wer 
has also been obtained by placing the front and back of the 
piston alternately in communication with the pressure for the 
first or highest power. The front of the cylinder open to the 
exhaust pipe for the second power, and in communication with 
the pressure for the third or lowest power, the engine being 
| changed from single to double-acting, and vice versd by means of 
a sliding plate under the slide valve, which is made to close or 
open one of the ports. We are informed that a —— from 
200 to 300 revolutions per minute of the crank-shaft been 
attained with water pressure engines at the Elswick Works. 

















South KeEnsincton Museum.—During the week ending 31st 
March, 1866, the visitors have been as follow :—On Monday, 
Tuesday, and Saturday, free days, m from ten am, to ten 
.M., 16,909. On Wednesday and Thursday, students’ days, 
Caelenion to the public, 6d.), open from ten a.m. till five p.m., 
: Total, 12,116. From the opening of the museum, 
5,899,779. 

ACCIDENTS IN THE METROPOLIS.—On Saturday a return was 
issued showing that the number of persons run over and killed in 
the streets of the metropolis during last year was 140. Of this 
number 124 were killed where horses were being driven, and the 
remainder where they were being led. In the same year 1,707 
persons were injured, 1,647 where the horses were driven and 60 
where they were led. To the end 





23 persons were killed and 231 injured from the same causes, the 
| hig: a between the accidents which occurred from driven 
and led horses pny By up. AG FB 

| year 14 persons were killed in the streets 207 inj 
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LETTERS TO THE EDITOR. 
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OLD TIMES, 


Srr,—In a late number of a periodical which I had lent me I 
saw that a correspondent, thinking the word frictwon was not 
sufficient to account for the effect produced by the driving wheels 
of a locomotive, so small a portion bearing on the rails, and that, 
small as it is, turned up bright, om the word stiction as 


the cinder will combine with carbon from the iron and form 
carbonic oxide gas; and as thus innumerable bubbles of this gas 
are formed and rise to the surface (and burn there with little blue 
flames, which’are the “‘ boil ” to carry with them innumerable parti- 
cles of malleable iron which have then, and only then, been formed, 
from the fact that as carbon leaves the fluid, cast iron, the heat 
is not now sufficient to keep the resulting malleable, or partly 
malleable (that is steely) particle of iron fluid. These congealed 
particles now float about at a welding heat, and by meeting and 
welding together with other particles they ually get larger 
and larger until they at last are brought together into a whole mass 
of welded together ——— and thus the whole mass has simply 





much more 5 pen Now had own the definition of the 





word he must have seen that wheel and rail did not p the 
means of sticking together, or, if they did, it would act quite as 
much against as for propulsion. 

The above set me thinking of times past, it being upwards of 
fifty a since the completion of my apprenticeship at a London 
tablishment, where the lathes, sawi hine, drilling hine, 
and circular saw, as well as the cupola bellows, were all driven bya 
10-horse condensing engine; all turning done by hand, and plane sur- 
facing by chisel and file; but so little was then known of what 
could be effected by friction, that to insure the straps from slip- 
ping the main rigger on the fly-shaft, some 4ft. or 5ft. diameter, as 
well as those on two lengths of lying shafts, carrying straps about 
5in. broad, were actually wrapped round with tarred yarn; and all 
smaller ones, if of wood, turned rough, and if of iron were cast so 
for the same purpose; and any one proposing to turn them up, as 
at present, would have been deemed out of his senses, 

April 2nd, 1866. J. R. 








PRACTICAL PUDDLING. 


Srr,—Mr. Corbett in his letter of last week insinuates that my 
long experience in working charcoal iron is no criterion that I 
know anything about its nature; he therefore ‘‘ assumes” that I 
am not aware of the true theory of converting iron according to 
his dictum. He then makesa bull in my theory and sneers at his 
own blunder. It is ‘‘ clever.” He admits that such was his case 
for fifteen years, after which time, we are to suppose, he applied 
himself to study iron metallurgy. 

If he thinks that no other practical men have not done the same, 
he is wrong. For myself I think I could show that my experience, 
practice, and research into the different processes of iron working 
and making extend over a longer period, have been more varied 
than Mr. Corbett’s; and I subinit to the readers of THE ENGINEER 
whether my views on the subject are correct or no. 

In his first letter he said, ‘‘ The best way to puddle iron is to 
keep all the carbon in we possibly can, the more the better ;” in 
his last he tells us the object of working iron in the puddling 
furnace and charcoal fire is to add oxygen to it, ‘‘ They take pig or 
cast iron to both furnaces to give it oxygen, and thus make it 
malleable, and as the charcoal fire will do so and still retain the 
most carbon, &c.” This is a phenomenon that cannot be produced 
in either of these processes. 

As I have given my opinion, or rather facts demonstrated by 
scientific men, upon this point in the papers he has under review, 
also the result of oxidising iron when in a fluid and malleable 
state, I shall not introduce the same here. 

He says ‘‘The absence of oxygen in cast iron makes it unweld- 
able.” If the property of welding can be given to cast iron by 
adding a due quantity of oxygen, then crude white, or oxygenated 
iron, should be weldable; or if due to the presence oF a large 
amount (‘‘the more the better”) of carbon, the other classes of 
iron should become weldable also; but this is not the case with 
either one or the other. 

Mr. C. has conceived the idea how it may be done, and not only 
cast iron be rendered weldable but cinder too, There is an 
*‘absence of oxygen in cast iron” and an ‘‘overplus in cinder,” 
which makes both unweldable, ‘* but get between the two and you 
have it malleable.”” Now, am I to understand that if I can arrive 
at the medium of oxygen, between cast iron and cinder, they will 
both become malleable? And if so will Mr. Corbett say what is the 
proportion required ? 

He says, ‘‘ According to my theory one part of the pig iron is 
taken to the puddling furnace and the other to the charcoal fire 
for the same purpose, viz., to oxidise the carbon.” Granted; but 
he transposes my theyvry for his own—‘‘so now we have an 
oxidising and a carbonising furnace, both answering the same 
purpose.” I have only dealt with the part of his letter which 
refers to me; your Paris correspondent will, no doubt, review the 
other. 

Mr. Corbett’s arguments would be more convincing if he would 
substantiate them by reference to some authority greater than 
himself; till then I cannot accept them. B. 

Pontypool, March 20th, 1866. 





Srr,—It is an unfortunate circumstance for your correspondent, 
Mr. W. Corbett’s assertion in your last paper, but nevertheless 
true, that the very material from whic 1 he defies me or any other 
man to make steel in a charcoal fire has from the very oldest 
time, and to some extent up to the present day, been used for that 
purpose. 

Wrought iron scrap in the shape of sheet, rod, nails, malleable 
fron turnings, old horse-shoes, &c., is the very material used, and 
is melted down slowly in the fire as much as possible out of the 
reach of the blast, so as to carbonise inits descent, and to such 
an extent may carbonisation be carried on, that if the necessary 
cinder be not present in the hearth even white cast iron may 
somctimes be the product. 

From such materials, then, a very serviceable steel can be, and 
is, made, and the process is probably one of the oldest practised 
for making steel. 

Further, what is the blister steelj manufactured and sold in 
Sheffield, but best Swedish ,;charcoal iron bars imbedded in 
charcoal and exposed to a welding heat fora certain time, and 
thus carbonised? And so it is in all the various modes 
of steel-making: steel is either produced by adding carbon 
to wrought iron or by abstracting carbon as well as other 
impurities from cast iron. Carbon is the main great prin- 
ciple, but its effect is modified more or less by other minute 
quantities of matter which the iron originally contained, and hence 
the variety in quality of steel even when containing the same 
amount of carbon. 

As to Mr. Corbett’s fanciful ‘‘ cyanogen ” theory, with its round, 
oblong, and all-shape atoms, I hardly know what to make of it. 
It rests on mere assumption on his part that the carben in pig iron 
is combined with “‘nitrogen.” Take a pig iron containing say 
4 per cent. of carbon, and I will ask, who amongst all the dis- 
tinguished men who have examined cast iron for nitrogen has 
found a quantity sufficient to account for all the carbon being in 
combination as cyanogen. I will not say but that nitrogen in 
some shape may affect the quality of steel; probably it does, but it 
can only modify the far greater effect of the carbon. It will 
require a better chemist than I am—and probably than your cor- 
respondent—to unravel this matter. In some cast irons nitrogen 
has been found in small quantities, in others not at all; in steels 
it has been oftener found, and sometimes also in wrought iron. I 
do not see the necessity of puzzling the practical puddler by intro- 
ducing this much vexed question. It seems to me the plain 
matter of fact is this: Cast iron, that is iron combined with much 
carbon, is easily fusible ; wrought iron, or malleable iron, that is 
iron combined with little carbon, is very infusible ; steel, that is 
iron combined with a quantity of carbon, intermediate between 
cast and malleable iron, has an intermediate fusing point practically 
varying with the quantity of carbon it contains. 

Now what takes place in puddling is this. The heat of the 
furnace is sufficient to melt the charged pig iron, and when in a 
liquid state it is, with the rabble, thoroughly mixed with the also 
liquid cinder rich in oxygen; under these circumstances oxygen from 








b congealed, use losing the greater peg of its carbon 
it is no longer fusible at the temperature of the furnace. Had 
the temperature of the furnace been kept lower still, and had the 
cinder not been so rich in oxygen, then the mass would have con- 

ealed at a correspondingly earlier period beforeso much carbon had 
Ce lost, and the product would iw been puddle steel, though 
to do this poco =m it requires a pig iron comparatively free 
from other impurities. 

In the above statement I have not considered these other im- 
purities, which are principally “silicon,” but I think it has been 
satisfactorily proved that before the action of carbon begins the 
silicon is oxidised also at the expense of the cinder forming 
‘* silica,” which, with part of the iron at the same time oxidised, 
forms more cinder. ‘ 

The difference in Mr. Corbett’s theory and what I have stated 
is this: In my case I merely abstract impurities and the greater 
— of carbon from the pig iron to form malleable iron; in 

is case, if I understood him rightly, he merely abstracts nitrogen 
gas, which is not satisfactorily proved to exist, and the oxygen 
— in the malleable iron with all the carbon in the state of — 
what? 

I would like him to explain where all the carbonic oxide gas 
comes from that is seen during the boiling, burning in little blue 
flames all over the surface. I should like him to explain what 
causes the iron to congeal at all in the puddling furnace; I should 
like him also to explain how it is that a pig iron which contains, 
say 4 per cent. of carbon, after it is brought to the malleable 
state, can be proved to contain only about one quarter per cent. ; 
and how it is that any steel he likes to pick will contain a per- 
centage between the two. Verily this cyanogen theory, in the 
shape Mr. Corbett has got it, will not do, and will fail to explain 
to any practical or theoretical mind the principles and results in 
question. TRON. 

Middlesbro’-on-Tees, March 27th, 1866. 





PEAT FUEL. 


Srr, —We observe in your paper of 30th ult., an article on 
‘*Compressed Peat,” having reference to a paper read by Mr. 
Hodson at Dublin, in August last, before the Institution of Me- 
chanical Engineers, which paper you also publish, 

As our name is not once referred to in this paper, we think it 
only due to ourselves to state that we are the inventors of the 
process of manufacturing peat by first thoroughly drying it and 
then compressing it. The process, as described by Mr. Hodson, 
is somewhat moditied in detail, but is, in all substantive features, 
the same as patented by us. 

Mr. Hodson took a license from us, in August, 1855, to use our 
patents for compressing peat, as described, and to pay us a royalty 
on all the peat made by him. This agreement is still in our posses- 
sion, and is open for your inspection at any time. We supplied 
Mr. Hodson, moreover, at the same time, with a machine to com- 
press through a taper cylinder—such as he now uses. 

We enclose you a report made by Dr. Letheby upon the peat 
manufactured by our process, which may, perhaps, supply you 
with the information you desire. 

Essex-street Wharves, Strand, 

London, April 5, 1866. 
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THE NORTHUMBERLAND, 

THE Northumberland has stuck fast upon her launching-ways, 
and has hitherto defied all efforts to move her, and this with a 
vessel of such enormous weight (nearly 9,000 tons) has become a 
most serious difficulty and even danger. It will be recollected 
that in our account of the attempted launch it was stated that 
the vessel started well, and for the first 100ft. ran smoothly. 
After that, however, she gradually slackened in her speed, and at 
last, amid a rush of smoke which flew up from the friction 
between her cradles and her launching-ways, came to a dead 
standstill, having only gone’ 170ft. This distance left her stern 
some 12ft. beyond the ways, and in 24ft. water at high spring 
tides. On the following Sunday there was 24ft. water under her 
stern, and some 2ft. under her bows, and ten or twelve 
steam tugs were employed, hawsers got out and rigged to 
capstans on the other side of the river, and every effort 
made to start her, but in vain. During the last fortnight a 
most careful survey has been made of the ship and of the ways 
beneath her, and divers have been down to examine that part of 
the stern which projects beyond the ways. The result of every 
inspection showed that the ship had not strained in the remotest 
appreciable degree; the ways were stated only to have depressed 
as little as 4th of an inch, while no obstacle of accumulated mud or 
gravel was in her way astern. It was then also ascertained that 
she hung by her cradle forward, and partly by that astern, but that 
both were as firm and compact, and still held the ship as per- 
pendicular, as before she moved from the stocks. 

The arrangements for floating, adopted after a consultation 
between Sir John Hay, Mr. Lungley, and other experienced 
Admiralty and private yard officers, were very complex. Every 
part of her keel, from her bows to well astern, was wedged up in 
the most massive manner, so as not only to secure and ease the 
weight up, but take some of her enormous pressure off the forward 
cradle. In addition to this, twelve large wooden pontoons, or 
‘* camels,” as they are called, were constructed. Each of these is 
30ft. long by %ft. broad and 9ft. deep, and each is perfectly 
caulked and water-tight, like a little wedge-shaped, unpainted, 
wooden vessel. They were all so carefully made from moulds as 
to fit like a glove close to the bottom of the ship, on each side of 
which six were chained together on Friday, the 40th March, two 
and two on either side, cross chains under the keel connecting all. 
The floating power of these is equal in all to about 400 tons. 
Nearly 400 empty puncheons were fixed as well under the stern, 
and these gave a lifting force of about 100 tons. The chief reason for 
employing these puncheons is that they, from their narrowness, 
could be got into places between the ship’s side and the dock, 
where no other means to assist flotation could well be used. At 
dead low water eight lighters were moored by chains stem on—four 
under each side of the Northumberland’s stern. Each of these, if 
fastened broadside on, would have a lifting power of 100 tons or so. 
But the length of the vessel open to the river was not sufficient to 
admit of their being thus arranged. They were, therefore, chained 
in twos, with their bows turned under the stern, and counter- 
balancing weights of iron ballast were placed in the sterns of each 
to prevent their being pulled bows under as the tide rose and found 
them secured to the gigantic hull which they were to assist in float- 
ing. These counter-balancing weights, however, of course, took off 
immensely from the lighters’ buoyancy, so that instead of each 
lighter being able as it floated to lift 100 tons, it was calculated that 
the efforts of all did not amount to more than 400-tons. The 
total floating power, therefore, including pontoons, barrels, and 
lighters, was rather short of 1,000 tons. This, however, with a 
high spring tide, when the ship was almost afloat already, was 
thought quite sutlicient for the purpose of getting her off. In the 
centre of the river a dredging machine was moored, with a steam 
capstan on board, and this, with hawsers, was estimated to exercise 








a strain of 100 tons. Under the bows of the Northumberland 
three powerful hydraulic rams were placed. Two of these, equal 
together to a pressure of 1,200 tons, were fixed one against each 
cradle, and both were most securely supported with immense 
timber backings down to the Soe wee. The third, similarly 
held by an immense frame of timber, was of nearly 600 tons 
power. This, however, was fixed in the centre’ and upright, so 
that it could work from the ground up beneath the bows of the 
vessel, ey to lift and ease off the ways fo 

On Sa’ y last the attempt to launch the ship, with the aid of 
those appliances and a high tide, was made, unfortunately without 
success. In addition to the pontoons, barrels, and lighters to lift 
her, and the hydraulic presses to push, it was also decided to 
cnghy oot horse power to pull on tackles, rove so that when 
once the ship started she could be kept going. To effect this a 
powerful double Base was rigged on both sides of the vessel 
and the hawser taken down through blocks moored firmly into the 
ground of the yard. To this sixteen powerful horses were 
attached on each side of the ship to draw upon them with the 
utmost strength when the operations began. They were not, 
of course, so much intended to help in starting the hull 
as by running away with the tackle to help to keep her going 
when once she moved. This keeping her in motion is, of 
course, the great difficulty. Beyond these efforts, supple- 
mentary ways, well greased, had been fixed inside the old 
ones, and the present cradle had been broadened by 2ft. of 
massive timber-beams and still further strengthened by diagonal 
wrought iron braces. Additional backing was also placed behind 
the hydraulic rams, which were stayed with huge timbers bolted 
together down and through the launching ways, and almost going 
into the concrete foundation. The eight huge Admiralty lighters 
were moored stem on under her stern. Instead, however, of being 
chained under it, which would certainly have given them very 
considerable additional lifting power, the chains were only brought 
on board and_hove taut with rope tackles. This was an absolutely 
necessary precaution, for it was probable that if the Northumber- 
land went at all she would go quickly, and unless the crews of the 
lighters cut away their fastenings more quickly still, she would 
sink them under her in deep water, like so many walnut shells. 
All these preparations had been carried out with the utmost care, 
and we may add with the utmost judgment, and on this point we 
may say that too much praise cannot be given to Mr. Luke, the 
Admiralty superintendent, who, with his officers and men, has 
worked with the most untiring zeal and energy night and day to 
assist the efforts made at Millwall to float the ship. 

On Saturday the Northumberland presented a most curious 
appearance. Though not waterborne, the lighters, barrels, and 
pontoons, of course, were so, and she scemed to be afloat in 
the most unusual and heterogeneous mass of objects that ever sur- 
rounded a ship. The tide was slow and sluggish, and the very 
little wind that was stirring was against its full flow ; yet at about 
one o’clock confident hopes were entertained that it would be high 
enough to float the vessel easily soon after two in the afternoon. 
The most intense interest was evinced in all the details connected 
with the gigantic operation, and long before the hour fixed for the 
attempt to start her the yard was crowded with high nautical 
authorities, civil engineers, peers, and geutlemen of every rank. 
Levels had been carefully adjusted to the stern and midships 
section to detect if she moved either vertically or horizontally 
even by the eighth of an inch, and soon after one o'clock, 
when there was very little more than 20ft. of water under 
her stern, it began to lift slightly till it was more than 
half-an-inch raised from the ways. As the tide flowed more 
strongly her liveliness, though never visible to the eye, could be 
éasily marked by the instruments. Every five minutes reports of 
the depths of water and rise of the stern were brought to Sir 
John Hay. These showed that the tide for its time was much 
less than had been calculated on, but they also proved that the 
Northumberland was steadily lifting aft. Her stern rose at least 
two inches off the ways, and at the midships the lift was about 
half an inch. Beyond this point, however, there was no motion, 
or rather buoyancy; for it is under the bows that the ship has 
caught, and there she is in no way waterborne, nor can she be so 
until she gets off the ways entirely. Some doubt seemed 
to be felt whether it would be wise to make the attempt 
at all under the disadvantages of what was evidently 
going to be a short tide. Yet, as two o’clock came on, 
the stern was so visibly affected by the enormous power 
of flotation under it that it was determined to make the trial. 
This was deferred, however, to the latest moment of the flood in 
order to gain the aid of every half inch depth of tide that might 
get round her. To do this with the utmost certainty the condition 
and appearance of the flood stream was reported every minute, 
and the crews in the lighters chained under her were ordered to 
tighten the tackles to the utmost to lift her. This they did with 
such effect that those in charge on the deck of the Northumber- 
land hailed the dockyard officials below them, and said that the 
lighters on the starboard side were in danger of going down, they 
were so near the water’s edge. At once then the bugle sounded, 
and every man was ordered to his station, and went to his post 
with a quiet good order that seemed almost like military training. 
Those in charge of the pontoons stood ready to open the valves 
and let them sink directly the ship was under way; the crews of 
the lighters prepared to cut Sheupiiven adrift from the ponderous 
hull before it sunkthem. Detachments manned the handles of the 
hydraulic Pumps, and all was ready. At ten minutes past two the 
second bugle note was given, and the dog shores were knocked away 
with a thundering boom, and the chain cables which held her to the 
anchors on shore flew out with a terrific din from the hawse 
holes, and all went to work. The 15-in. hawser, which was worked 
by the steam capstan from a dredging machine moored in the 
river, was drawn absolutely straight under the tremendous strain 
which was put upon it. The teams of horses also were brought 
struggling up till they broke away all the tackles to which they 
were attached; at the same time the hawser attached to the steam 
capstan broke like a thread and sprang curling back into the river. 
These, though powerful auxiliaries, were not depended upon as 
much as the efforts of the hydraulic rams. It will be recollected 
that there were’ three of these--one of nearly 1,000 tons power 
placed under her bows to lift her upwards, and two of 600 tons 
power each were levelled at the cradles to thrust her down the 
incline. For a long time they were kept working, and the ship 
seemed to be moving slowly, though easily, for some inches. 
Unfortunately, however, this was only an optical delusion 
caused by the post which was put to record her movement, 
and which was connected with the ponderous timber backing 
of the rams being crushed slowly back. It is difficult to 
describe the crush which this ram on the starboard side made. 
It destroyed and splintered up one of the most powerful timber 
backings of its kind ever constructed. The ram on the port side 
appeared scarcely to be doing its work, for when the tide fell it 
was found that not as much as a chip of its backing had been 
injured, which certainly could not have been the case had it been 
working without leakage, and at its full power. In spite of every- 
thing, however, the ship did not move an atom, and the piling 
under the two rams which were best at work was giving way so 
rapidly, and, in fact, had given way so completely, that it was 
useless to continue further. The signal drum, therefore, was 
beaten, the efforts to launch ceased, and the work of securing the 
hull began again. This was so well and quickly done that in 
little more than half an hour the ship was moored and shored up 
as before. A council was then held among the engineering and 
nautical authorities, at which it was unanimously decided to make 
another attempt to move the ship on Monday. Greatly to their 
credit all the Government dockyard men at once, without excep- 
tion, came forward and through their officers volunteered to give 
up their Easter Monday holiday to assist at the effort. When it 
is recollected that Easter Monday is the one great dockyard holi- 
day of the year, when the men receive their day’s pay as well as 
their day’s leave, the generous spirit with which they have acted 
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in thus volunteering will, we are sure, be appreciated as it 
deserves. 


On Monday the attempt was accordingly resumed, the condition 

ing nearly the same as before, with this exception, the two 
immense battery rams, worked each by fifty men, were rigged at 
their bows to start her by their concussion. At ten minutes past 
three o'clock the first bugle call sounded for the men to fall into 
their places as dou arranged. The double purchase from 
the steam capstan on the river was drawn almost tight; the dog 
shores were knocked away; the chains which held her to the 
shore let go by the run, and the ponderous battering rams on 
either side were sent thundering against her bows till the beams 
themselves split, and their ends smoked under repeated concus- 
sions. At the same moment all the hydraulic presses were se} to 
work and relays of men relieved tt pumping as the work 
of forcing in the water grew more and more difficult, The 
teams of horses, too, on both sides of the vessel were set to 
haul upon the double purchases which would drag the 
Northumberland towards the river. For a time these animals 
tugged splendidly, and’ what with the cries of the sailors at the 
capstans, the boom of the battering rams, and the exertions which 
the gangs made to work the hydraulic presses, the scene was one of 
treat excitement. Still the vessel gave not the slightest sign of 
moving ; and the depth of water was only 22ft. 9in. under her 
stern. All the efforts, however, were continued with unabated 
vigour till at the most critical moment the iron chains to which 
the horses were harnessed gave way on both sides, and almost at 
the same moment it was reported that of eight lighters moored 
under her stern no less than six had broken loose under the strain 
to which they were subjected as the tide had risen. To continue 
further operations in the face of such serious deficiencies was, of 
course, useless, and furthermore, there were slight but unmistaka- 
ble signs that the backing of the hydraulic press at the starboard 
side was again yielding, and that further pumping would only in- 
sure its further destruction without in the slightest degree 
affecting the position of the ship. Reluctantly, therefore, the 
order was given to cease further efforts, and after more than a 
quarter of an hour’s exertion the ship remained unmoved in the 
slightest degree. 

The following day it was not possible to make any further 
attempts towards moving the ship. Had a high tide occurred 
everything was ready enough to push her off. The wind, however, 
was against the flood, and at 4 o’clock, when it was high water at 
Millwall, it was Gin. lower than on the previous day, so nothing 
whatever was done. After high water a consultation was held, 
at which Sir John Hay, Mr. Lungley, the general manager, and 
Mr. Reed, the Admiralty Constructor, were present, to decide 
upon the best measures to be next taken. It was then unani- 
mously agreed that no further efforts should be made until 
Monday, the 16th of April, on which day, according to the 
nautical almanacs, the tide will be the highest of the year, and 
give nearly 25ft. of water under the Northumberland’s sternpost. 
In the case of a favourable wind it may even rise as high as 26ft. 
—a depth that would place nearly Sft. of water under her bows. 
This in itself would be almost suflicient to float her off, but as, in 
spite of the assumed infallibility of winds and tides, neither can be 
totally depended upon, it is intended to take every possible pre- 
caution against the contingency of Jow water by adding such powers 
of flotation to the ship as will enable her in a great measure to get off 
without an unusually high tide. To effect this it is intended to dis- 
pense with the use of thelighters, which have hitherto been chained 
under the Northumberland’s stern, and have certainly not worked 
altogether satisfactorily. Their efforts have been irregular, and at 
the most critical times the best have broken adrift. In place of 
these, therefore, two small frigates will be lashed astern at the low 
water preceding the high tide. Each will be chained to the 
immense iron hull in such a way as to have, so to speak, an 
independent action, while every precaution will be taken to 
enable them to slip their fastenings and get clear away the instant 
the vessel moves quickly. In addition to these eight more very 
large pontoons are to be built and placed close under the stern, 
four on each side. These eight new pontoons will have a greater 
floating power than that of the whole ten now under the vessel. 
Chained also, as they will be, at the extreme end of the stern, they 
will exercise their greatest power at the greatest advantage, and 
exactly where it is most needed. 

More important still than any of these changes is the decision 
which has been come to to remove the “ bilge logs” under the 
midship portion of the ship, and thickly grease the ways afresh. 
To understand this it may be necessary to explain that the term 
“* cradle,” in which a ship is launched and slides over the ground- 
ways, consists of one long massive timber framework, the ship 
being held up at the stem and stern by the two tall powerful 
timber structures which are called by landsmen the “ cradles.” 
These two cradles, however, are, in reality, one, and are firmly 
bound together under the ship’s bottom by the framework called 
the bilge logs. It is beneath these latter that it is supposed the 
Northumberland has jammed upon the ground or launching ways. 
It is, therefore, proposed to wedge her up slightly in order to 
remove the bilge logs and coat the ground-ways thickly with 
grease before replacing them. The foremost part of the cradle 
also, under the bows, is to be removed by short lengths at a time, 
to ascertain if any accidental or maliciously placed impediment 
prevents her moving. Here also, as the timbers are removed, all 
the surface of the ground-ways will again be coated with grease. 
Two additional hydraulic rams of great power are also to be used 
on the 16th of April next to start her. —7Z'imes. 





ON RADIATION AND ABSORPTION WITH 
REFERENCE TO THE COLOUR OF BODIES 
AND THEIR STATE OF AGGREGATION.* 


By Joun TYNDALL, Esq., LL.D. F.R.S., Professor of Natural 
Philosophy, R.1. 

THE speaker referred to the relation subsisting between the 
sensible phenomena of nature, and those processes lying beyond 
the range of the senses, on which the phenomena immediately 
depend. He spoke of the function of the imagination in picturing 
operations, which, though great in their aggregate results beyond 
all conception, are too minute individually to be capable of 
observation. He referred to the luminiferous ether that fills 
space as the most striking illustration hitherto known of the pro- 
duction of a line of thought from the domain of the senses into 
that of the imagination, and affirmed the existence of this 
wonderful medium to be based upon proofs at least as strong as 
those which sustain the theory of gravitation. 

Dwelling briefly on the relation of this ether to the atoms and 
molecules which are plunged in it, he illustrated, by reference to 
the phenomena of sound, the difference between good and bad 
radiators. A naked tuning-fork vibrating in free air imparted so 
small an amount of motion to the air that it ceased to be heard as 
sound at an inconsiderable distance ; the same tuning-fork brought 
into union with its resonant case produced a sound which could 

heard by thousands at once. The naked fork was a bad 
radiator, the combined fork and case was a powerful radiator. 
This combination of the fork and its case, as regards sound, 
roughly represented the influence of chemical combination as 
regards radiant heat. By the act of combination the power of the 
combining atoms as radiators might be augmented ten thousand- 
fold. Asan example of this the vapour of water was selected; 
and it was affirmed that a pound of this vapour taken from the 
top of a high mountain, there heated and exposed before the 
cloudless heaven, would radiate nine or ten thousand times 
possibly twenty thousand times—as much heat into s‘ellar space 
as could be radiated by either of the constituents of the vapour 
when uncombined. 

The speaker also referred to the well-known analogy between 


* Read before the i yal Iustitution of Great Britain. 





the pitch of a sound and the colour of light, and, throwing a large 


spectrum upon a white screen, mentioned the relation between the 
various colours to the rapidity of ethereal vibration. The space 
from the red to the blue embraced an infinite nuinber of rates of 
vibration, gradually and continuously shortening without any 
interruption. It might be typified by an infinite number of 
tuning-forks of gradually augmenting pitch, and all sounding at 
the same time. This spectrum was derived trom the carbon 
points of the electric light; but it was shown that in the case of 
various other incandescent substances the spectrum was not of this 
continuous character. The magnificent stream of green light 
produced by the volatilisation of silver in the electric lamp was 
shown upon a screen, and afterwards the light was analysed and 
found to produce two bands of brilliant green, differing but 
slightly from each other in refrangibility. Here the case is typified, 
not by an infinite number of tuning-forks, but by two tuning- 
forks of slightly different pitch. And just as the rate of vibration 
in the case of the tuning-fork is a fixed rate, so the rate of vibra- 
tion of the atoms of silver vapour were fixed. And as the colour 
of the vapour depended on its rate of atomic vibration, the 
constancy of this rate secured the constancy of colour in the 
vapour. We cannot make the vapour of silver white hot, however 
we may exalt its temperature. We may augment the brilliancy of 
the particular rays that it emits, but we cannot cause it to emit 
that variety of rays the blending of which together produces the 
impressiou of white. 

Like the vapour of silver the vapour of water has also its definite 
periods of vibration; and they are not such as to enable the 
vapour, however high its temperature may be raised, to emit a 
white light. It can hardly be said to emit any light at all. The 
flame of hydrogen, for example, is posed of intensely heated 
aqueous vapour, but it is hardly visible; and it is easy to give the 
vapour of water a temperature sufficient to raise a solid body 
placed in the vapour to a bright red heat, while the vapour itself 
remains absolutely dark. Now the powers of radiation and 
absorption go hand in hand, and the body which cannot emit 
luminous rays is incompetent to absorb them. Thus the sun’s 
Inminous rays pass freely through the aqueous vapour of our 
atmosphere; while it is the impediment offered by this same 
vapour to the radiation from the earth which checks the sudden 
drain of terrestrial heat, and thus renders our planet inhabitable. 

This power of electric absorption was illustrated by the action 
of two tuning-forks which sounded the same note. Both forks 
being mounted on their resonant stands, one of them was first 
sounded. The silent fork was then brought near the sounding 
one, and held near it for five seconds. The vibrations of the 
excited fork were then quenched, but the sound did not cease to 
be heard. In fact the silent fork had taken up the vibrations of 
its neighbour, and continued to sound after the latter had ceased 
to vibrate. Again, one fork being permitted to remain upon its 
stand, the other was dismounted and thrown into strong vibration. 
Detached from its stand, its sound was too feeble to be ol by 
the audience; but on bringing it near the mounted fork a mellow 
sound rose which filled the room. ‘Thus the vibrations of the one 
fork were transmitted through the air and imparted to the other. 
To effect this transference it was necessary that the forks should 
be in perfect unison; the fixing upon either of them of a bit of wax 
not larger than a pea was sufficient to destroy the power of the 
forks to influence each other. 

Thus one sounding body absorbs the vibration of another sound- 
ing body with which it is in unison; and here we have in acoustics 
the representative of that great principle which in optics lies at 
the base of spectrum analysis, namely, that bodies absorb those 
rays which they can themselves emit. Thus green vapour of 
silver, if interposed in the path of a beam of white light, will 
absorb the green which it can itself emit. Thus also the incan- 
descent vapour of sodium, itself intensely yellow, cuts clearly out 
the yellow band of the spectrum. And the same is true of 
aqueous vapour. Its periods of vibration synchronise with those 
of the rays, or more accurately waves, emitted by the warmed 
earth, pm | hence its power to intercept those waves by taking up 
their motion. But it is in dissonance with the luminous waves 
emitted by the sun, and hence those waves pass through large 
quantities of it with scarcely sensible absorption. 

This incompetence of aqueous vapours to absorb luminous rays 
is shared by all really transparent bodies; in fact, they are trans- 

arent in virtue of their incapacity to absorb luminous rays. 
Yow transparent bodies in a state of powder are always white, 
and in white bodies luminous rays have no power. The light of 
the sun, for example, cannot warm white sugar, nor can it warm 
table salt, nor flour, nor a white dress; it cannot even melt 
snow. The most powerful luminous beam may be concentrated 
upon a surface covered with hoar-frost without melting a single 
spicula of the frost crystals. How, then, it may be asked, does 
sunshine clear away the snow from the mountain heads? Two or 
three days’ sunshine on the mountains suffices to obliterate the 
traces of a heavy snow-fall; how can this occur if sunshine has 
no power to melt the snow crystals? It is not the luminous rays 
of the sun which perform this work, but a body of rays which, 
though possessing high calorific power, have no light in them. 
By a process of transmutation these dark rays may be converted 
into luminous ones, but as they come from the sun, and fall upon 
the mountain summits, they are utterly incompetent to excite 
vision. Every stream which channels the glaciers or tumbles 
down the valleys of the Alps is the direct product of this invisible 
radiation. To it also the glaciers owe their birth as well as their 
dissolution. For while the luminous rays of the sun falling on 
the tropical ocean penetrate the water to great depths without 
considerable absorption, the dark rays are in great part absorbed 
close to the surface of the ocean; they therefore heat the water at 
the surface, and are thus almost the sole excitants of evaporation. 
Not only, then, do those invisible solar rays, by the fusion of the 
ice, give birth to the rivers of Switzerland, but it is they that lift 
the material of these rivers from the sea and store it on the 
frozen summits of the mountains. 

Gathering up the rays emitted by a powerful electric lamp, and 
concentrating them upon a small focus, water, alcohol, or ether 
placed at the focus speedily boils, some of them, indeed, almost 
instantly. But they are not boiled by the luminous rays, though 
these produce an impression too dazzling to be borne upon the eye. 
Interposing in the path of the concentrated beam a glass cell con- 
taining pure distilled water, the light of the beam is not sensibly 
diminished, but it is no longer competent to boil or even heat 
water at the focus. Placing a piece of ice at the luminous focus 
it is not melted, though, if blackened wood be placed there, it is 
set on fire. The moment, however, the cell of water is withdrawn 
the ice melts— melts because the dark rays previously absorbed by 
the water of the cell are now absorbed by it. There are liquids of 
very low boiling points —bisulphide of carbon, for instance—-which, 
when placed at the focus where the whole radiation, dark and 
bright, of the electric lamp is converged, cannot be caused to boil, 
can hardly be warmed. Water, for instance, requires a tempe- 
rature of 212 deg. Fah. to boil it, bisulphide of carbon requires 
only 118 deg. 4min.; still the former is boiled in a time insufficient 
to warm the latter. This arises from the fact, that while water 
powerfully absorbs the dark calorific rays and allows the luminous 
ones free transmission, the bisulphide of carbon is transparent to 
both classes of rays, and hence is warmed by neither of them. 
Thus, also, when it was stated that sugar could not be warmed by 
the light of the sun, the invisible solar rays were meant to be 
excluded, for when the total radiation of the sun is converged 
upon white sugar it is immediately burnt up, the agent of its com- 
bustion, however, being the dark radiation. 











| The last seems, to be true if not the first. 


It is possible to filter the composite radiation from the sun or | 


from the electric light, so as to detach almost completel 
visible from the invisible rays. It has been already stated that 
hisulphide of carbon is trans t to both classes of rays; now 
iodine, a substance which dissolves freely in the bisulphide, is 
eminently transparent to the invisi‘le rays alone. Hence, a 
combination of these two substances furnishes us with a ray-filter, 


the | 


which, while it pitilessly cuts off the bright rays, allows the dark 
ones free transmission, At the dark focus we can boil water or 
alcohol, but we cannot warm bisulphide or bichloride of carbon. 


Bromine also, notwithstanding its volatility, bears exposure at the 


focus without being heated. Sulphur also bears the temperature 
of the focus for a considerable time without ignition. on 


phosphorus, a combustible so quick that the warmth of the fingers 
when in contact with it suffices to provoke combustion, bears for 
twenty or thirty seconds without ignition the action of radiant 
heat at a focus where, in the fraction of a second, platinised 

latinum is raised to a white heat. The phosphorus is in a great 
et transparent to radiant heat. The red iodide of mereu 
strewn on paper and exposed at the focus has its colour disc 
where the invisible images of the carbon points fall upon it, but, 
owing to the transparency of the iodide to radiant heat, it requires 
some exposure to produce the thermograph. This red substance 
is far less absorbent of radiant heat than white paper, and hence 
it is sometimes easier to obtain a thermograph of the carbon points 
by exposing to the radiation from the lamp the back of the paper 
on which the iodide is strewn, than by exposing the face covered 
with the iodide. It is often, indeed, more easy to burn a thermo- 
graph through the paper than to discharge the colour of the 
iodide. Hence, white paper may be protected from radiant heat 
by being covered with a substance like the iodide of mercury. /. 

We are here naturally reminded of the experiments of Franklin, 
which consisted in placing cloths of various colours upon snow, and 
observing the depth to which they sank in the snow when exposed 
to direct sunshine. Franklin concluded that the lighter the colour 
of the body the less is its power of absorption. ‘The generalisa- 
tions founded on this experiment are for the most part fallacious, 
Results long ago obtained, establishing the vast influence of 
chemical constitution on radiant heat, led the speaker to contrast 
iodine, an element, with alum, a body of highly complex character. 
Both substances were in powder, the one dark, the other 
white. Exposed to the radiation from various sources, the white 
powder proved itself in all cases the most powerful absorber. The 
dark powder of amorphous phosphorus was also compared with the 
hydrated oxide of zine, but the white powder was the best 
absorber. Bodies of the same colour compared together showed 
similar differences. The red oxide of lead for example was 
contrasted with the red iodide of mercury, and the oxide proved 
the most powerful absorber. So also the white chloride of silver 
was compared with the white carbonate of lead, the lead salt 
proved by far the most powerful absorber. In this way it was 
proved that as regards the absorption of radiant heat, white in 
some cases exceeds black, black in some cases exceeds white, and 
the other colours are equally capricious ; all evidently depending 
on the chemical constitution of the substances, 


In the case of Franklin’s white cloth exposed on snow to 
sunshine, there is no reason why it should sink at all; there is, on 
the contrary, reason to conclude that it must rise relatively to tle 
snow surrounding it. For, as regards the luminous rays of the 
sun, they are alike powerless to warm the cloth or to melt the 
snow. Whatever effect is produced is therefore due to the dark 
solar rays. Now, snow absorbs these rays with greater iness 
than any other substance; hence the white cloth, which absorbs 
less than the snow, really defends the snow underneath it from 
the action of the sun, and owing to this protection the cloth, if 
exposed for a sufficient time, will rise in relation to the surface 
round, just like a glacier table. 

But though the cloth is not so good an absorber as the snow, it 
is nevertheless a very powerful absorber; it comes near the snow in 
this respect. And when, as in the case of the black cloth, we 
have added to the absorption of a large portion of the dark rays 
by the cloth, the absorption of the whole of the luminous rays by 
the dye, the sum of the absorption of both classes of rays exceeds 
the absorption by the snow of the dark rays alone. The black 
cloth will therefore sink in the snow. This is the explanation of 
Franklin’s experiment, 

The lecturer concluded by referring to various experiments on 
the transmission of radiant heat through rock salt; to the influence 
of science as a means of intellectual culture; and to the necessary 
defects of any system of education in which the study of nature is 
neglected or ignored. 








A REMARKABLE PHENOMENON.—The Detroit Water Commis- 
sioners have for many years encountered « difficulty in obtaining 
water from the river in the winter. The inlet pipe to the pump 
well is made of boiler iron; it is 30in. diameter, its extreme 
length is about 220ft., and it extends into the river 150ft. from 
the wharf, into water 34ft. deep at the extreme end. On the river 
end of the pipe there is a bell-shaped mouth, elbow turned 
upward, the end of which is 36in. diameter, over and surrounding 
which there is a strainer also made of boiler iron, 9ft. diameter 
and 10ft. high ; above the end of the pipe the boiler plate in the 
strainer is punched with half inch holes—144 to each square foot. 


| Under certain circumstances, during extreme cold weather, it is 


with difficulty a supply of water can be obtained in consequence 
of the accumulation of ice on the strainer. When the river is 
covered with ice over the strainer the ice does not collect at any 
degree of cold. The greatest ditficulty occurs when the thermo- 
meter rarges from 7 to 8 deg. to 18 or 20 deg. above zero, greater 
than when it is below zero, and when the mercury rises above 
20 deg., however sudden, the ice disappears. e greatest 
collection, it has been observed, occurs at night, an’? when the 
sun is obscured by clouds, but when the sun is uno no 
difficulty is ever experienced. Dr, Pitcher addressed a letter to 
Professor Douglass, of the State be og enclosing one from 
Mr. R. E. Roberts, secretary of the Water Commissioners, 
detailing the facts given above, and asking an explanation of tliis 
phenomenon. The following is the reply of Professor Douglass : 
**University of Michigan, Jan. 29, 1866. Zina Pitcher, M.D, 
Detroit, — Dear Sir,-—-Your letter, conveying 4 communication from 
R. E. Roberts, Esq., in relation to the obstruction of the supply 
pipe at the waterworks in your city was duly received, and I have 
given the subject careful consideration. With the facts which the 
letter affords Iam unable to give an explanation of fhe singular 
phenomena entirely satisfactory to myself. Mr. Roberts states 
that the ice does not form on the strainer when the sun shines, 
but does not give the effect of a cloudless night, probably no 
observations have been made. I think, however, on careful 
investigation that this will be found to be the most favourable 
condition for the deposition of ice, Should this prove true, I 
should explain the phenomena upon the principle of Wells’ well- 
known and acknowledged theory of the formation of dew, viz., by 
radiation. The extremity of the pipe is a good radiator of caloric 
as well as a good absorber. When the water reaches about the 
temperature of 32 deg., the pipe parting with its caloric by radia- 
tion into space, is so far sobenel in temperature as fo cause the 
water to congeal upon its surface. The clear water being to a 
great extent transcalent, would not interrupt the of the 
caloric. Nor would the great depth affect it, for it is well known 
that caloric that has been transmitted througli one layer of tran#- 
ealent medium will be transmitted through any number of 
layers. The rays of the sun would also convey heat the 
water to the pipe (a good absorber of caloric), and thus dissipate 
the ice. As soon as the ice forms upon the river, all radiation 
and transmission of caloric would be stopped by the intertrans- 
calency of the ice. Upon this theory, we should have ice most 
freely on the strainer in clear and cloudless nights before ite has 
covered the river. It would also be dissipated in a cloudless a 
heory, Fwould the following remedy of this evil: 
true theory, I would suggest the followi o! oa 
Procure ion or four large scows or timber raft, and have them 
anchored directly over the pipe. They will intercept the heat 
radiated from the pipe, and send it back to the source from 
whence it came, If the evil is a serious one, the experiment is 
worthy of a trial. I think the scows will prevent the ice forming 
on tlie strainer.— Yours respectfully, Sinas H. Dove ass.” 
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We feel much pleasure in placing before our readers the first | 


elevation of the Paris Exhibition building which has been 
published in England. Aided by the accompanying ground 
plan even the unprofessional reader will comprehend at a glance 
the character of the proposed arrangements. It is to be re- 
membered that these have been altered several times, and the 
design we illustrate has only been finally adopted within a 
recent period. It is certain that many of the details of con- 
struction have yet to be thought out. We hope soon to be in a 
position to publish these, which are full of interest to all 
those who have to do with the construction of roofs and edifices 
of iron ; but for the present so much remains to be determined 
that we think it better to content ourselves with the radial 
section given above, which shows sufficiently clearly the nature 
of the work to be executed. 

It will be understood that the palace will consist of a series of 
galleries surrounding a central garden, as shown in plan. The 
elevation gives a section through all these galleries at one side of 
the garden, and is, therefore, a half longitudinal section, the 
other half being identical with it in every respect. The build- 
ing will stand in a park—the Champ de Mars—1,093 yards long 
by 460 yards wide, containing rather more than 103 acres. Its 
extreme length will be 535°88 yards, and breadth 415°58 yards. 
It consists of a parallelogram 415°58 yards by 120°3 yards, occupy- 
ing, with the central garden, about 35 acres, so that the park or 
space to be devoted to agricultural, industrial, and ornamental 
purposes will reach 70 acres. 

The numbers refer, of course, to the same parts both in the 
plan and section. No. 1 is a covered colonnade, surrounding the 
entire building, 16ft. 8in. wide. Then succeed galleries or zones 
of varying dimensions, and devoted to different purposes. The 
first, marked No. 2, is 32ft. 10in. wide by 24ft. 6in. high. Next 
to this comes the noble gallery, marked No. 3, with a clear width of 
111ft. and a height of nearly 82ft.—the radius to which the curved 
roof is struck. Next in size come Nos. 5 and 6, each 76ft. by 
24ft. 6in. The dimensions of the other zones will be readily 
obtained from the elevation, on which the figures are given in 
metres. Those not conversant with French measures will obtain 
a fair idea of the propertions of the building by calling metres 
yards ; we may remind others that the metre is exactly 39°371 
English inches. 

The purposes which these zones are intended to subserve may 
be stated in a few words. No. 2 will contain articles of food in 


their natural state, preserved or otherwise prepared, In this 
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zone will also be placed the restaurants, cafés, and other esta- 
blishments for the sale of all kinds of refreshments. The fronts 
of these establishments will open on the corridor No. 1, and 
beneath, as seen on the section, are cellars for the necessary 
stores.—No, 3. Great gallery for machinery, instruments, and 
processes.—No, 4. Raw materials of manufacture, either in the 
rough state or partly prepared.—No. 5. Articles of clothing, and 
other objects of personal use.—No. 6. Furniture, and other things 
for domestic use. Adjoining each of these galleries is an avenue 
or passage 16ft. 5in. wide, beneath which are shafts for ventila- 
tion.—No. 7 is devoted to the materials and applications of 
the liberal arts, including education. —No. 8. The Fine Art 
gallery, 15 metres wide.—No. 9. The history of labour, 
or retrospective museum, about 27ft. in width.—No. 10, Covered 
walk or piazza, surrounding the central garden, with which it 
will communicate by means of steps—No. 11. The central 
garden wing, including the piazza, 178 yards long by 58 yards in 
width.—No. 12. Road leading from the main entrance of the 
park to the building, having on each side a covered way, which 
communicates with that which surrounds the whole building, 
and leading to the main avenue within the building, which is 
16 yards in width.—No. 13. Similar road, with side covered 
ways leading from the back entrance of the park; the avenue 
within the building, with which this entrance communicates, is 
33ft. wide.—Nos. 14 and 15. Side entrances, at which carriages 
may set down under cover, communicating with a transverse 
avenue 33ft. wide.—Nos. 16, 16, 16. Twelve radial avenues, each 
16ft. Gin. wide.—No. 17 is a bridge to be formed at the quay, so 
as to allow visitors arriving by water to enter the park from the 
lower landing quay No. 18. No. 19 is the Bridge of Jena. 
Nearly the whole of that portion of the building and park 
lying on the left of the main axis will be occupied by the 
French commission. The English portion is marked by the 
letters E, E, E, and includes the corresponding part of the park. 
It is somewhat characteristic, perhaps, that the entrance from 
the water is in the British portion of the park. The railway 
station will also be a little to the right of the public road which 
skirts the park on that side. 





Navat Ports.—At Cherbourg the submarine works for the 
Fort Chavagnac and the lines of rails connecting the arsenal and 
the workshops have been completed. At Brest two large repairing 
docks have been formed. The port of Lorient has been deepened. 
The complementary works of Fort Bayard at Rochefort have been 
finished. At Toulon the repairing docks of Custigneau have been 
terminated, and many other important works are now in hand, 





Deatn or Mr. C. Wye Wititams. — We learn with much 
sorrow that Mr. C. Wye Williams has expired, at the age of 
eighty-four. Mr. Williams has possibly done more than any 
other individual since the days of James Watt to reduce the art 
of burning coal to a science, and on his labours in this direction 
his celebrity principally rests. He was for many years connected 
with the Dublin Steam Packet Company, which, indeed, he may 
be said to have called into existence. 

BvmLpine IN Paris.—A new system of building has been intre- 
duced in Paris. The Boulevard de ’Empereur, which is being 
finished, between the Place de l’Alma at the western extremity of 
the Champs Elysées and the old gate of St. Marie, passes over the 
road at a height of 45ft. to the north of the provision stores on the 
Quai de Billy. There is not a stone used to sustain this immense 
causeway. It is all cement, deposited in wooden frames to ptevent 
it from spreading. The church of Vesinet was built in this 
manner, but it is the first time that cement has been entirely 
substituted for stone in a great building in Paris. 

DEATH OF Mr. GEORGE RENNIE.—We regret to announce the 
death of Mr. George Rennie, the eminent civil engineer, who died 
on the afternoon of the 30th at his residence in Wilton-crescent. 
He assisted his father, the celebrated engineer, in early life in the 
construction of the London and East India Docks, the Plymouth 
Breakwater, the erection of the Bell Rock Lighthouse, &c. Mr. 
Rennie, who had held the post of Vice-President to the Royal 
Society, of which scientific body he was elected a Fellow in the 
spring of 1822, contributed several papers to the philosophical 
transactions of that learned society. He was a member of the 
Royal Irish Academy, a Fellow of the Geological Society, and 
belonged to the Royal Academy of Turin and other foreign 
societies. 

PREMIUM FOR A WaTER-METER.—A premium has been offered 
by the Industrial Society of Amiens, in the following terms :— 
The ager pee of steam engines are in want of a water-meter 
which will indicate exactly the quantity of water injected into 
the boiler, whatever be the pressure. This apparatus must be one 
easily set up, not subject to get out of order, and capable of 
registering the quantity of water to within two per cent. of the 
actual volume. It is not a memoire that the society wishes for, 
but an apparatus in working order on which experiments can be 
made ; an: if a water-meter be presented appearing to be of 
practical utility, the society will use every effort in its power to 
promulgate the use of the contrivance. The meters to be experi- 
mented - should be sent to the office of the society before March 
Ist, 1867, 
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TO CORRESPONDENTS. 

Notice.—A Spectra Epition of Tug Encrneer is published for 
ForeicN Crrcutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tue ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*,* Letters intended for publication must be accompanied by the 
names, and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

R. T.— We are not aware that the boiler is now made in England, Address the 
Manager, Harrison Boiler Works,. Openshaw, Manchester. 

R. D.—Bourne on the Sleam Engine, Hann’s Treatise on the Steam Engine. 
You do not say to what department of practical engineering you refer, and we 
are therefore unable to answer your first question. 

R. 8. D.— We cannot call to mind the particulars of your arrangement for saving 
Suel. The system of constructing ceilings suggested in your last would answer 
very well in practice, and we have no doubt that the patent, if valid and pro- 
perly worked, would prove of considerable value. 

J. R.—If you had much experience in quick running engines you would know that 
without lead it is impossible to keep the pistons tight on the rods, or to preserve 
the brasses in order. Lead also permits full pressure to be brought on the 
piston at the commencement of the stroke, even before the port is fully opened. 

INQUIRER,.—Jn the absence of direct experiment it is not easy to pronounce an 
opinion worth much. We fear that certain practical difficulties would be 
encountered in making the moulds. Why not spend a couple of pounds in test- 
ing the value of the idea on a small scale? 

R. C.—The coefficient of friction is, for moderate loads, practically independent 
of the areas of contact ; and for gun metal on gun metal, with oil as a lubricant, 
it will equal about one-fourteenth of the load. When, however, the pressure is so 
great as 1,000 lb. per square inch the case alters considerably, and the co- 
efficient of friction becomes much higher. In fact, you will find it very 
difficult, of not impossible, to work gun metal on gun metal at such a pressure. 
The surfaces are almost certain to cut into each other, and to bind yast, 


COMPRESSING VULCANISED INDIA-RUBBER. 
(To the Editor of The Engineer.) 
Srr,—I shall be obliged for a formula for the pressure required to produce a 
given diminution in a given bulk of vulcanised india-rubber. kh. C. 


CLEANING CASTINGS, 
(To the Editor of The Engineer.) 
Sir,—Are you aware of the existence of any machine used for the brushing 


and cleaning of ornamental castings, such as stove-plates, &c. &c. ? 
Birmingham, March 3\st, 1866, Cc. K. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 10th, at eight p.m.: 

i] ion on “The Maint and R l of Permanent Way.” 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard, — Evening meet- 
ing, Monday, April 9th. The chair will be taken at half-past eight preciscly. 
** On Projectiles,” by Michael Scott, Esq.,C.E. Friday, April 13th, lecture at 
three o’clock : * Ireland, her Wars and Strategical History,” by Colonel R. A. 
Shafto Adair, F.R.S., Aide-de-Camp to the Queen. 





Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words ; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment, 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, 

THE ENGINEER is registered for transmission abroad. 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the pubjisher, MR. GEORGE LEOPOLD RICHE; all other 
letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 
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THE NORTHUMBERLAND, 


Tue Northumberland still remains upon her ways, not- 
withstanding the almost unparalleled exertions which have 
been made to launch her during the last fortnight. Thus 
for the present, the resources of science have , ool set at 
defiance, and a considerable expenditure has been incurred. 
The operation of launching ships has been so often per- 
formed that it might be assumed that every principle 
involved was thoroughly comprehended by shipwrights. 
But it would er that this is not the case as regards 
hulls of unusual dimensions. The Northumberland is the 
heaviest vessel which it has been yet attempted to send 





down a single pair of ways, and the practical skill of those 
engaged in this attempt has not been sufficient to command 
success. The chances were all in favour of a successful 
launch, however, and the failure has taken the country by 
surprise. A theory has indeed been started within the 
last few days that the progress of the ship to the water 
was arrested by some peculiar impediment thrown in the 
way of the cradle either by accident or design. We find 
little or nothing to support such an idea, and for the present 
we reject it as untenable in the absence of direct evidence. 
The great hull hangs between sea and land simply because 
the frictional resistance of the cradles on the ways was 

ter than the available force of gravity could overcome 
in the first instance; and it is much to be feared now that 
the timber surfaces have cut deeply into each other, or 
that the ways have gone down beneath them into hollows, 
from which the cradles and bilge pieces must be virtually 
lifted before the ship can be got afloat. The fatal 
mistake lay in reducing the slope of the ways from that 
usually employed—one in fourteen—to but one in twenty- 
four; but it is difficult to find fault with those intrusted 
with the management of the launch for this display of 
caution. The immense mass of the vessel renders her 
age wy uncontrollable, and if she had been launched a 
ittle too fast she might easily have run right across the 
river and injured herself seriously on the opposite shore 
before she could have been brought up. Still it will be 
seen that the margin of power left to carry her down the 
ways was exceedingly small, and the rubbing surfaces 
should therefore have been made unusually large to avoid 
the squeezing out of the lubricant, which should itself 
ng nee applied with much more care than is usually 
bestowed on the matter. 

Questions connected with the friction of bodies under 
very heavy pressures still lack a satisfactory solution, and 
this holds especially true of timber sliding upon timber. 
The weight thrown on the bearing surfaces of the cradles 
could not fall far short of three tons per square foot, 
or nearly 47 Ib. per square inch, a strain quite sufficient to 
develop a full coefficient of friction, though not enough, 
we conceive, to squeeze out the tallow, provided it had 
been properly applied. The weight of the ship as she lies 
has been variously stated at 8,000 to 9,200 tons. Assuming 
that the former figures are correct, we find that the force 
of gravity tending to bring her down the ways would 
amount to 333 tons, while the insistant weight would be 
reduced by her position on the incline to 7,667 tons. The 
coefficient of friction for wood sliding on wood has been 
variously stated by different authorities. Under con- 
siderable pressure, and without lubricants, it is not 
difficult to see that it might amount to nearly, if not 
quite, 100 per cent. of the load. In this case, however, 
tallow and palm oil were interposed, and we shall not be 
very wide of the mark if we assume the coefficient of 
friction to have been about one-thirtieth of the insistant 
weight. It must have been less than one twenty-fourth, 
or the ship would not have moved at all; but it 
cannot have been much less, as she started sluggishly and 
never moved quickly. This would amount to 255°5 tons, 
leaving a force of but 77°5 tons to carry her down the 
ways and overcome every resistance due to cross strains or 
twists in the ways or cradles, and deficient lubrication. 
Still, had everything been in order this ought to have been 
quite sufficient, but the great size of the ship rendered the 
fulfilment of such a condition very difficult. Besides, the 
coefficient of friction appears to have been greater from 
the outset than one-thirtieth, to judge by the very leisurely 
manner in which she started; and granting this, it is easy 
to see that a very simple cause will suffice to account for 
the failure of the launch. 

M. Bochet, in the course of a very remarkable series of 
experiments on friction, ascertained that the coefficient of 
friction of sledge brakes drawn over ordinary rails was not 
affected in any way by profuse lubrication, so long as the 
surfaces in contact were metallic. However, when wood 
was substituted for iron in the brakes, the friction was 
considerably modified by the presence of lubricants. 
Nothing but a close examination of the conditions under 
which those experiments were carried out can explain the 
apparent anomaly contained in the first of the two pro- 
positions laid down above, It will be easily understood 





that the lubricant did not affect the friction of the iron brake 
when we state that the brake finished at a sharp angle in 
front, and that the pressure being heavy, the lubricant was 
fairly scraped clear off the surface of the rail. When wood 
was employed this was not the case, as the angle was not 
sharp. Now we imagine that something very similay to 
this took place at the first attempt to launch the 
Northumberland. Itis quite possible that toomuch pressure 
was brought to bear on the extreme ends of the cradles, 
and that these scraped the tallow—which is usually merely 
plastered on, and does not adhere firmly to the wet wood— 
off the sliding-planks. The lubricant thus removed, motion, 
under the given conditions of inclination, could not possibly 
take place, and we have little doubt that when the sliding 
surfaces come to be examined ultimately, they will be 
found deeply abraded. In a word, all that we know of 
the laws of frictional resistance goes to show that there was 
force enough disposable to the ship down the ways, 
but not much to spare, and as she is still on the cradle it is 
clear that the lubricant employed cannot have done its 
duty, or that the ways have sunk or otherwise given way— 
an hypothesis which it is but fair to state is opposed to the 
evidence of the divers and surveyors, who report every- 
thing unchanged. 

It would be simple impertinence on our part, in the 
present stage of the affair, to suggest any means of gettin 
the Northumberland afloat. The highest talent in England 
and therefore in the world has been called in to advise 
and suggest ; and we have no doubt that the ship will be 
ultimately launched with success. In another page we 
give an account, condensed from the Times, of the mea- 
sures which have already been tried to get her off. The 
report is purely descriptive, and is readable, interesting, 
and worth transferring to our columns for future reference, 
It will be seen that ceom>queer has been called in to aid 
the launch, ibly for the first time in the annals of ship- 
building. The notion is not bad, but we imagine a pair of 
small locomotives running on temporary rails—or a pair of 
traction engines—and hauling on a heavy purchase through 
suitable snatch blocks, would be found capable of lending 
far more efficient aid, if such a device is really necessary. 
It is well to bear in mind, too, that the rise of the tide, 
while it tends to raise the stern, which does not bind, re- 
duces the tendency of the ship to run down the ways, and 
thus actually renders the application of a greater force neces- 
sary to put the hull in motion in the first instance, and to 
complete the launch afterwards. 


A NIAGARA SHIP CANAL, 


A prorosat for the construction of anew ship canal from 
Lake Ontario to Lake Erie, now under discussion in the 
Legislature of New York, deserves some attention even 
in this country, as the scheme if carried out can 
hardly fail to materially promote the prosperity of 
more than one Canadian city. That such is the view 
taken in New York can scarcely be doubted, and the 
proposal is there regarded with jealous eyes, The pros- 

rity of any town carrying on an import or export trade 

epends in a great measure on the magnitude of its com- 
mercial transactions. In countries of large extent and 
possessing limited facilities for transport, trade usually runs 
in the direction of the great roads, railways, or canals, irre- 
spective of other considerations than those of transport ; 
and thus villages have grown into towns, and towns into 
cities, purely as a result of the opening up of lines of inter- 
communication. Although the railway system of North 
America is very extensive it is still inadequate to meet 
every demand, and in Canada especially, canals and lakes 
play an important part in conveying the produce of the 
inland districts to the sea-board. A glance at the map will 
suffice to show how much of the prosperity of the northern 
regions of the new world is due to the facilities for trans- 

rt afforded by the great lakes Superior, Erie, Ontario, 


uron, and Michigan—inland seas ing an te 
area of nearly 100,000 — oes and ; conten ef 
over 3,000 miles. In order to gain access to these lakes 
from the St. Lawrence, however, the strip of land some 
thirty miles wide, dividing Ontario from Erie, must be 
traversed. A natural water communication already exists - 
in the Niagara river, through which the great lakes 
discharge 20,000,000 cubic feet, or 600,000 tons, of water 
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per minute. But the rapidity of the current—in mau 

places as high as eight miles per hour—wouldin itse 

seriously militate against the practical usefulness of 
the river for the purposes of navigation, even did not the 
magnificent falls effectually stop direct communication. 
Lake Erie lies 555ft. above the level of the sea, Lake 
Ontario 262ft., the difference, 293ft., constitutes the 
“rapids” of the Niagara river, and the precipice over 
which its waters pour in thunder. Several years since the 
Welland Canal was constructed between Lake Erie and 
Lake Ontario in order to elude these obstacles and supply 
the means of water communication so imperatively de- 
manded. It consists of the Feeder branch from Grand 
River to Junction, which is twenty-one miles in length ; the 
Broad Creek branch, from Lake Erie to the Feeder, a 
mile in length; and the Main Trunk, from Lake Erie 
to Lake Ontario, twenty-eight miles ; the total cost of the 
whole being £1,250,000. 

The Welland Canal is navigable by vessels of as much as 
800 tons burthen; and some idea of its mmportance may 
be gathered from the amount of goods of all kinds trans- 
ported over it during a single year. In 1862—we have no re- 
turnsof a later date to which to refer—we find that 1,476,842 
tons of shipping passed through, conveying 5,087 passen- 
gers, 238,213 tons of forest produce, and 721,149 tons of 
farm produce, principally grain, the balance being made 
up of manufactured goods, cattle, and merchandise. Yet 
with all this it is urged in New York that the canal 
hardly pays its expenses ; and in this fact is found a reason 
for the new proposal, which is simply to construct a second 
ship canal on a line nearly parallel to thé Welland Canal, 
“ capable of taking ships of 1,200 tons burthen down the 
“ declivity known as the lake ridge, constituting the differ- 
“ence between the altitude of Lake Erie and Ontario.” It 
has not yet been decided whether the head of the new 
canal will be at Tonawanda or at Schlosser, nor does it 
appear that the decision will materially affect the engineering 
ditticulties to be overcome. In either case it will probably be 
necessary to cut for eight or ten miles through tough lime- 
stone rock in the upper section, and through a heavy 
stratum of what is locally known as medina sandstone 
lower down in the “ lockage.” This represents an arduous 
and expensive undertaking, but it is quite possible that 
the difficulties are exaggerated, and it is certain that they 
are in no way beyond the resources of the districts inte- 
tested. 

A principal item in the expenses for the maintenance of 
any canal is that of “lockage ;” and on the arrangements 
adopted may—and we believe will—depend the success of 
the scheme as a commercial speculation. Two proposals 
are under consideration. According to one, ordinary locks, 
constructed on a scale of sufficient magnitude, will be 
employed. On the other scheme, put forward by Mr. 
H. H. Day, the ships will be hauled up and lowered 
down inclined planes by machinery. The new world is 
indebted to China for the idea, which has been practically 
worked out in that country for many centuries; and it has 
already been used with considerable success both in 
this country and in the States. Inclined planes were 
used on the Ketling Canal, Shropshire, in 1789, and a few 
years afterwards on the Duke of Bridgwater’s canal. A 
lift of 96ft. on the Monkland Canal is overcome by, an 
incline of one in ten, up which gross loads including boat 
and cradle, of 70 to 80 tons, are hauled in ten minutes. 
There are also three inclines on the Chard Canal, Somerset- 
shire. The Morris Canal, again, in New Jersey, has 
a total rise and fall of 1,674ft., in a length of 1012 
miles, principally overcome by inclined planes. This canal 
is 32ft. wide at top, 20ft. at bottom, and 4ft. deep. The 
boats navigating it are about 7O0ft. long, 8ft. Gin. beam, and 
carry about thirty tons. A railway 1s laid down the in- 
clined plane from the higher to the lower end, and on this 
works a timber truck or cradle, supported at each end on a 
four-wheeled bogie. The rails run into a species of lock 
at top and bottom. The boat ascending is brought within 
the lower gates, which are closed. ‘Lhe boat then rises 
sufficiently to permit the trucks to be brought beneath. 
The water is suffered to escape, and the boat is thus 
lowered with the utmost ease into its place on the cradle 
or truck, which is subsequently hauled to the top of the 
incline by chains and suitable machinery. Here it enters 
a second lock, is floated off its cradle, and pursues its 
journey. In all there are twenty-two of these inclines on 
the Morris Canal; and we believe we are correct in stating 
that the expedient has given much satisfaction, the 
boats being raised and lowered with despatch, and without 
straining or injury. But it is obvious that an arrange- 
ment which suftices for boats of but 30 sons burthen 
must be greatly modified in all its details to render it 
suitable for ships of 1,200 tons. It is certain that which- 
ever scheme is ultimately adopted, numerous points of 
excessive interest to engineers will be presented by the 
canal, both in its construction and working. The daily 
haulage of large ships up and down inclined planes will 
be certainly novel, and the requisite machinery must be ex- 
ceedingly powerful and complete. If, on the other hand, 
locks are applied, their number and magnitude will entitle 
them to hold a ‘rst place among the most important works 
of the kind ever executed. 

As we have already stated, the progress of the scheme is 
watched with jealous eyes in New York. The States 
would be but indirectly benefitted, if at all, while Canada 
would reap a direct advantage of considerable importance. 
An analysis of the trattic on the Welland Canal shows that, 
while the number of vessels which passed through from 
Canadian to Canadian ports in 1862 was as great as 1,537, 
carrying 217,000 tons, only 33 vessels, carrying 5,703 tons, 
passed through from American to American ports; and that 
138,000 tons passed from Canadian to American ports, and 
151,297 tons from American to Canadian ports, The 
disparity between the relative numbers of the vessels 
using this canal is even more remarkable—24 American 
against 1,537 Canadian vessels. It is said the Welland 
Canal was avowedly constructed by the Canadian 
Government for the purpose of diverting the commerce of 
the west from New York to Montreal, and in this endea- 
vour it has met with keen competition from the Erie 





Canal and the New York Central Railroad—a competition, 
indeed, which has told heavily on the tolls. It is easy to 
see that the new canal would but strengthen the hands of 
Canada. It is true that it might seriously reduce the 
small profits already derived from the Welland Canal, but 
the indirect advantages due to the diversion of commerce 
would form an ample compensation for any loss of the 
kind. The existing feeling of an influential party is well 
expressed by a New York contemporary in the tollowing 
words :—“ ‘The city of New York cannot separate its 
“ interests from those of the great routes of transportation 
“that now feed its commerce; but this Niagara ship 
“canal looks too squarely toward the mouth of the 
“St. Lawrence to commend itself to more than a very 
“limited number of the merchants, freighters, and tax- 
“payers of the state. If, however, it is decided to build 
“ the canal it will not be necessary that New York should 
“ assume the entire cost. Massachusetts and Maine would 
“ willingly contribute large subsidies in view of the new 
“ commercial advantages to accrue to the cities of Boston 
“and Portland.” It is quite possible that the scheme may 
never be carried out in practice. In any case we need hardly 
say that our sympathies are all with the Canadians in the 
matter; norcan wethink that the narrow-minded policy which 
opposes the construction of the canal on the ground that 
New York state would suffer is well founded. As a rule 
new routes open up new resources for themselves, and it 
would ap that New York speculators are convinced 
that their state would not suffer, inasmuch as they are the 
main promoters of the scheme. It is hardly to be supposed 
that it they thought otherwise, the desire for individual gain 
would prompt them to lend their aid to the carrying out of 
the project. 


THE REGISTERED TONNAGE OF STEAMERS, 


Ir is a matter for surprise that, as a bill is now before 
Parliament for amending that section of the Merchant 
Shipping Act bearing on the registered tonnage of steamers, 
the question was not discussed before the late meeting of 
the Institution of Naval Architects. The Institution of 
Mechanical Engineers has jnot been so indifferent, and, as 
we stated last week, the council “ wish to direct” attention 
“to the existing anomalies as to the measurement of cargo, 
“ and engine-room space, of various classes of ships,” with 
the intention of obtaining the “ opinions of those interested,” 
in order to memorialise the Board of ‘l'rade on the subject. 
As with many other important enactments respecting 
British shipping, legislation has been extremely changeable 
and vacillatory in handling the mode of calculating the 
deduction from the registered tonnage of steamers on 
account of engine-room, in order to determine the amounts 
of dock and other dues te be paid for the entire vessel. In 
all probability, to somewhat favour the first introduction of 
steamers, a deduction from the registered tonnage was 
always allowed to them for their engine-room space. In 
1819 the allowance was made by deducting the length of 
the engine-room from the length of the kee!—at that time 
one of the factors for calculating the registered tonnage. 
In 1839, when the new mode of tonnage measurement was 
introduced, it was determined that “the tonnage due to 
“the cubical contents of the engine-room” should be cal- 
culated by measuring “the inside length of the engine- 
“room, in feet and decimal parts of a foot, from the 
“ foremost to the aftermost bulkhead.” This length had 
to be multiplied by the depth of the ship at the 
midship division, “and the product by the inside 
“breadth at the same division at two-fifths of the depth 
“from the deck.” This last product was to be divided by 
92°4, and the quotient gave the tonnage due to the cubical 
contents of the engine-room. Though in other respects 
satisfactory, this rule was found to be occasionally evaded 
by, for instance, making the engine-room of two separate 
spaces, joined fore and aft by a passage; and the length 
taken for the allowance would thus include the length of 
this passage, “though all the section of the ship over and 
“around the passage might be devoted to cargo.” As 
stated in Mr. Moorsom’s werk on tonnage, great complaints 
were made by the owners of sailing ships, more especially 
with reference to these large intermediate spaces in the 
engine-room. In 1849 a commission, appointed to consider 
the whole sulject, reported in a way sufticiently ambiguous 
to lead one to infer “that the commissioners were not 
“ entirely satisfied with the principle of allowing any de- 
“ duction to steamers.” Consequently, in 1854 an attempted 
reform of the mode of calculating the registered tonnage 
of steamers was incorporated in the Merchant Shipping 
Act passed in that year. Mr. Cardwell was advised on 
this point by the late Admiral Beechey, who was himself 
aided by Mr. Moorsom, the surveyor-general of tonnage. 
It was at first proposed in the bill to grant a deduction 
“ of three-tenths of the gross tonnage to paddles, and two- 
“ tenths to screws ;” and in vessels with small-horse-power 
the actual capacity of the engine-room was to be accu- 
rately calculated ; but the natural objections prevailed that 
nominal horse-power was a standard of too vague a nature 
upon which to base legislation, and also that the allowance 
would be unfair between steamer and steamer. The rule 
was altered in the amended bill, the principle of percentage 
being, however, retained. According, therefore, to the 
23rd section of the Merchant Shipping Act of 1854, in 
ships propelled by paddles, and in which the space occupied 
by the boilers and machinery “is above 20 per cent. and 
“under 30 per cent, of the gross tonnage of the ship,” the 
deduction is thirty-seven one-hundredths of the gross ton- 
nage. In screw ships of which the tonnage of the engine- 
room space “ is above 13 per cent. and under 20 per cent.” 
of the gross tonnage, the deduction is thirty-two one- 
hundredths of the gross tonnage. With all other ships, 
either the Commissioners of Customs or the owner can 
have the deductions for engine space estimated in the same 
way; or the actual space can be measured; and “ whenever 
“such measurement is so required, the deduction shall 
“ consist of the tounage of the space actually occupied by, 
“ of required to be enclosed for, the proper working of the 
“ boilers and machinery, with the addition, in the caseof ships 
“ propelled by paddle-wheels, of one-half, and in the case of 
“ ships propelled by screws, of three-fourths of the tonnage 





“ of such space.” The rules are then given by which the 

is to be accurately measured, their principle being 
“to make the allowance in steamers of average power of a 
“certain fixed proportion of the gross tonnage, and in 
“ steamers of more or less than average power to measure 
“ the space actually occupied by machinery, and to give, as 
“ the allowance, that space, together with a certain fixed 
“ proportion of that space.” 

‘This percentage system, however, very soon gave rise to 
a repetition of former complaints. The surveyor-general 
of tonnage urged on the Board of Trade some alteration, 
but, at the time, without effect. He pointed out that, “in 
“two paddle ships of the same gross tonnage and power,” 
there frequently 1s a difference in their allowance, amount- 
ing to as much as twenty-three per cent.; and “in a 
“ similar case of screw vessels” the difference can rise to 
the still greater amount of forty per cent. The system 
was often the cause of undesirable constructive alterations, 
and, amongst other objections, the large power coasting 
steamers, “said to be fast annihilating the sailing coasters 
“ of the country,” were unduly favoured. 

it was therefore determined by the Board of Trade, in 
the autumn of 1860, to sanction the issue by the Board of 
Customs of the new rules proposed by Mr. Moorsom, It 
was thought that the board had sufficient power conferred 
on it for this purpose by the 29th section of the Merchant 
Shipping Act, according to which “the Commissioners of 
“ Customs may, with the approval of the Board of Trade, 
“make such modifications and alterations as from time to 
“ time become necessary in the tonnage rules, in order to 
“their more accurate and uniform application.” Last 
year, however, in the case of the City of Dublin Steam 
Packet Company v. Thompson, brought before the Court 
of Common Pleas and subsequently before the Exchequer 
Chamber, it was decided that the board of Trade and the 
Customs had no such power. Hence the present bill as 
introduced by Mr. Milner Gibson and Lord Clarence 
Paget is simply intended to be confirmatory of the practice 
of the Commissioners of Customs since 1860. We hope 
that it will receive a full discussion before passing through 
Parliament; though, as is plainly shown in the parla- 
mentary report in the matter lately laid: before the House 
by Mr. Miiner Gibson, much attention has been already 
directed to the question, and of a tenour eminently favour- 
able to the present practice of the Commissioners of 
Customs, A return to the old principle of allowance was 
thus recommended by the committee on tonnage of the 
British Association, who, in 1857, while reporting in 
favour of the present mode of ascertaining the gross 
capacity of ships, “recommended that the allowance to 
“ steamers for the propelling power being arbitrary, and 
“not just between steamers themselves, should be based 
“ on actual space occupied.” ‘Che Local Marine Boards of 
Plymouth, Dundee, Belfast, Cork, and Newcastle, the 
Committee of Lloyds’ Register, the Mersey Dock Board, 
the London General Shipowners’ Society, and the Liver- 
pool Shipowners’ Association, also recommended the rejec- 
tion of the percentage principle. The London General 
Shipowners’ Society, and also the Newcastle Board, even 
considered that no allowance at all should be granted to 
steamers. The associations, on the contrary, representing 
the steamship interest alone—such as the Steam Ship- 
owners’ Association of London and the Local Marine 
Boards of Leith and Glasgow—were interestedly in favour 
of the continuance of the percentage system. 

We see that in the preambie of the bill it is stated that 
the original rules in the 1854 Merchant Shipping Act 
having veen found “ to be inequitable,” the Commissioners 
of Customs, with the approval of the Board of Trade, 
altered them in 1860. ‘Ihe new rules framed have sinee 
been in operation, but, it having been proved that 
in thus altering the provisions of the Merchant Shipping 
Act, the Commissioners of Customs exceeded their powers, 
it is expedient to confirm them by Act of Parliament, 
and, at the same time, to consequently repeal the twenty- 
third section of the Merchant Shipping Act. Then follow 
the rules to be contirmed. ‘The space occupied by the pro- 
pelling power to be deducted from the gross tonnage is 
theretore calculated by the following rules:—“ Measure 
“the mean length of the engine-room between the fore- 
“most and aftermost bulkheads, or limits of its length, 
“ excluding such parts, if any, ot such length as are not 
“ actually occupied by or required for the proper working 
“ of the machinery; then measure the depth of the ship 
“ at the middle point of this length from the ceiling at the 
“ limber strake to the upper deck in ships of three decks 
“ and under, and to the third deck or deck above the ton- 
“ nage deck in all other ships ; also the inside breadth of 
“ the ship clear of sponsiny, it any, at the middle of the 
“depth; multiply together these dimensions of length, 
“ depth, and breadth ror the cubical contents ; divide this 
“ product by one hundred, and the quotient shall be deemed 
“to be the tonnage of the engine-room, or allowance to be 
“deducted from the gross tonnage on account of the pro- 
“pelling power. With ships having more than three 
“ decks, the tonnage of the space or spaces betwixt decks, 
“if any, above the third deck, which are framed in for the 
“ machinery, or for the admission of light and air, found 
“by multiplying together the length, breadth, and depth 
“ thereof, and dividing the product by one hundred, shall 
“be added to the tounage of such space. In the case of 
“screw steamers the tonnage of the shaft trunk shall be 
“deemed to form part of and added to such space, 
“and shall be ascertained by multiplying together the 
“ length, breadth, and depth of the trunk, and dividing the 
“ product by one hundred ;” and in any ship with the ma- 
chinery fitted in separate compartments, the tonnage of 
each compartment is to be measured in the same way, 
and the sum is to be deemed the tonnage of the said space. 
Any closed-in space above decks constructed for sheltering 
the engine-room hatchways 1s not to be ineluded in the 
tonnage measurement ; and in ships having double bottoms 
the spaces between the bottoms are also to be excluded. 


THE BELLEROPHON'S FUNNELS. 
On Thursday week, the 29th of March, the Bellerophon 
steamed out of Portsmouth harbour for a few hours’ trial 
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with her funnels reduced to their normal length, the 16ft. 


added for her previous trial trip having been removed. 
The engines attained a maximum velocity of 576ft. per 
minute, or 72 revolutions; the indicated power was 
6,019°110 horses, or 28 indicated horses less on the 
preceding trip, the particulars of which we published in a 
recent number. 

The results of this trial thus apparently demonstrate 
that no appreciable ateniog was derived from lengthen- 
ing the funnels of the ship, for the gain of 28-horse power 
on 6,019 is strictly inappreciable; and, for all practical 
P the power developed in each case may be re- 
Parded, with certain limitations, as being the same. It is 
clear that a certain length of funnel once reached, no gain 
is likely to follow on any reasonable addition to that 
length; and it is of course possible that this has been the 
case with the Bellerophon. We may indeed go further, 
and assume that her funnels are even now unnecessarily 
long; and we confess we should like to know what effect 
would be produced by docking them of a second 16ft. A 
little examination, however, will show that the data sup- 
plied by the last trip are vexatiously incomplete. A species 
of fatality seems to attend every effort made by our mili- 
tary and naval authorities to solve important mechanical 
problemas by direct experiment, and the last trial trip of 
the Bellerophon is certainly no exception to this rule. 
We are told, indeed, that the area of immersion of the 
ship remained unaltered, while the same crew of stokers 
fired her furnaces ‘with hand-picked coal of precisely 
the same [quality as that used on the 19th of March, 
In fact, the conditions of the two trials were iden- 
tical in every respect save one —the speed of the 
ship was not tested at all on Thursday week, the 
trial being ostensibly intended merely to determine 
whether the engines could or could not develop 6,000-horse 
power without the additional 16ft. of funnel. Now we 
venture to submit that this is not really the question at 
issue. The point to be determined was simply whether 
lengthening the funnels did or did not affect the ship’s 
speed. Whether it did or did not affect the power of the 
engines constituted a totally different and far less important 
question, possessing much interest for engineers no doubt, 
but unfortunately at this moment as far from solution as 
ever, and affecting the efficiency of the ship very little, if at 
all. It is of course to a certain extent a legitimate assum 
tion that the power of the engines and a ship’s draught 
being the same, speed must also be the same. But it can 
only be legitimate while all the conditions remain un- 
changed, and we bave no evidence whatever that this was 
the case as regards the Bellerophon. 

At the outset we find a curious discrepancy in the 
published reports of the trip. The Times repeats the 
statement that the maximum number of revolutions 
obtained on the 19th of March was 70°5, whereas a 
report of the trial supplied to us by Messrs. J. Penn 
and Son gave the maximum number of revolutions as being 
72. Which of the two is the more trustworthy our readers 
will decide for themselves. We have no hesitation in 

iving Messrs. Penn’s statements the precedence. In the 

imes of March 30th we are told that the revolutions were 
72, that is 1°5 greater, while the power was actually 28 
horses less than on the 19th. Nowassuming the effective pres- 
sure to have been a fraction over 20 lb. per inch, an increase 
of 1°5 revolutions per minute is equivalent to a gain of no 
less than 250-horses power. If we assume the Times 
report to be correct, it therefore follows that the re- 
sistance of the hull must have been less on the 29th than 
on the 19th by an amount approximately equivalent 
to this power, and to the 28 horses already cited, or to 
278-horse power in all, and that the engines were therefore 
let out, working at a higher speed with a much lower 
pressure. ,If, on the other hand, we assume the 7'imes 
report to be incorrect, we still find that with 72 revolutions 
the power showed a falling off of 28 horses, and the pres- 
sure must therefore have still been less, though in a much 
smaller degree. The resistance of the ship might have 
been reduced by some alteration in her trim—but this we 
are told had not been effected—or by a following current, 
and this leads us directly to the most unsatisfactory aspect 
of the entire experiment. 

We know from the speeds attained by the ship on the 
19th of March that the average power of the engines 
during the whole time the full boiler power trials lasted 
could not have been much short of 6,000 horses. But on 
the 29th the speed of the ship was not ascertained at all, 
and we know nothing as to the average power developed 
by the engines during the four hours’ trial. Nothing, in 
short, was easier than to bottle-up steam in the boilers 
during one run which could be used on the next to dbtain 
a few maximum indicator cards; and it is obvious that 
shortening the funnels would in no way affect this 
result. Even though the steam was not thus stored 
up for a temporary effort, any sea-going engineer will 
perceive that by cutting off the feed and stimulating 
the stokers to a little extra exertion, it might be quite 
possible by careful management to get seventy-two revolu- 
tions out of the engines for a few minutes with a little 
assistance from a current or the wind. We wish it to be 
understood that we have no intention to assert that any of 
these things were done. But we do wish, nevertheless, to 
point out that it is perfectly legitimate to deduce from the 
existing data that they were. If the trip was merely in- 
tended to prove that the engines of the Bellerophon could, 
if necessary, be worked up to 6,000-horse. power with 
funnels of the original length, then the experiment is in 
no way open to objection. If, however, it was instituted 
with the intention of proving that the ship’s speed was 
not affected one way or the other by the changes in the 
length of her funnels, then we assert that it was conducted 
from first to last on erroneous principles, and that its 
results are unsatisfactory to a degree. Why the speed of 
the ship was not taken, as on the first occasion, we are at 
a loss to conceive. We presume the Admiralty authorities 
could supply an answer. Whether it would or would not 
be conclusive must remain an open question. 

We have not referred to another branch of this subject 
which is really all important—the economy of fuel. Hard 





firing is always wasteful, and we should like to know the 
consumption of coal per horse per hour with the funnels of 
the normal le and with the additional 16ft, In order 
to test the real influence of the extra Jength of funnel, it is 
necessary that the ship should be brought to the measured 
mile, and there undergo a second trial of speed without it 
for six or eight hours. Nothing else will set the question 
at issue at rest; and assumptions that the addition in 
no sensible degree conduced to the excellent results 
obtained on the 19th of March, as compared with those 
of the September trials, can have no sure basis on which to 
rest. Trial trips in the navy deserve more attention than 
they have hitherto received; and it is highly — 
that the growth of the jockeying system should be checked. 
There can be no objection whatever to the adoption of any 
arrangement, be it what it may, which can tend to pro- 
mote the efficiency of engines, so long as it does not inter- 
fere with the efficiency of the ship; but we protest against 
the use of expedients intended to obtain exceptional 
results at a trial trip, which cannot be rendered generally 
available during the time the vessel is enga a in the 
regular disch of her duties, The egitias ten already 
been raised in the House of Commons; but we find nothing 
in Lord C. Paget’s reply to Sir John Pakington which 
merits approval. He named several vessels in the 
navy which have had their funnels lengthened; but his 
explanations manifested an equal want of appreciation of 
the true bearing of the subject and ignorance of the 
facts. Thus his statement that the funnels of the 
Royal Oak had been lengthened, was quite erro- 
neous. In all probability his lordship confounded 
this vessel with the Royal Sovereign. The funnels of this 
ship were lengthened, but only as a _ result of a 
characteristic Admiralty blunder. The vessel was cut 
down, our readers will remember, in order to adapt her for 
Captain Coles’ cupolas; but the dockyard authorities forgot 
that a deck more or less could not materially affect the 
draught in her furnaces, and therefore in order to carry 
out their notions of symmetry, the funnel was cut down as 
much as the ship. The draught of course became defi- 
cient, and the section cut off had to be restored. This was 
certainly lengthening a funnel. Whether or no the circum- 
stances render the Royal Sovereign as efficient a parallel to 
the case of the Bellerophon as Lord C. Paget supposes we 
leave our readers to judge. 





NOTES FROM PARIS. 
( By our Special Correspondent. ) 

THE public works that are being carried on in France at the present 
moment, and that have been executed during the last fourteen 
years, are so extraordinary that it would be difficult to suggest any 
new undertaking which would have an air of impossibility, or 
rather improbability, besides what has already been executed or 
planned. The English project for converting the Channel passage 
into a mere ferry, seems, however, to have fired our neighbours 
on this side of the Channel, and to have given rise to some half a 





_dozen projects, each one more daring than the other. I do not 


propose to trouble you with a repetition of the nonsense which 
flows from the pens of a class of men who have lately sprung up 
into wonderful importance here, and who call themselves literary 
journalists, because the papers in which they write are not political, 

cause if a report appears only in these miserable prints the 
presumption is that it is false, a simple silly bit of invention to 
fill up worthless columns for ignorant readers. One rumour 
current in the Petite Presse, as the herd of journals referred to is 
collectively called, has found its way into other quarters, and, I 
believe, did not originate in the quarters referred to, I allude to the 
asserted project of a new and direct line of railway from Calais to 
Marseilles, Paris, which shall shorten the journey by more 
than 150 mo and upon which nothing but express trains 
are to run. It is hardly worth while to dissect a shadow, or 
one would be inclined to take a look at the oe map 
of France and see whether the proposed saving in length 
of rail is possible or not; and also to ask a question or two relative 
to the means of making a railway pay by express trains only; but 
there will be plenty of time for these considerations when we have 
a little more information. This rumour, which has certainly been 
current in financial circles, affords a certain class of writers—one 
of whose stock occupation seems to be abuse of England, about 
which they are as ignorant as they are of most other things, and more 
so they could not well be—an opportunity of making a franc or so 
out of their own skulls, in terms of which the following is a 
specimen :—‘‘ It (the project referred to) is nothing less than a 
terrible blow to the — marine, because this company will 
connect the Indian seas directly with France and England by the 
Isthmus of Suez, Marseilles, Paris, and Calais.” As to the com- 
placent ignorance here exhibited it is nothing extraordinary in 
Paris, though in London the lowest penny-a-liner could scarcely 
fall into such a trap if laid specially for him. I have no doubt 
that the writer in the EHvénement—it is a pity that a journal 
should be robbed of its honours—is as ignorant of the existence of 
the overland route as he is of the principles of the steam engine. 
It is not to break this moth upon the wheel that we notice the 
previous passage quoted above, but to express our astonishment 
that the serious writers of Paris, those who learn before they 
pretend to teach, do not consider it more their duty than they 
appear to do to combat this mischievous ignorance, which does all 
it can to keep up animosity between two nations who ought to be 
friends, and thus retard the progress of civilisation in the most 
important quarter of the world. I am convinced that every 
enlightened man in England rejoices at each step that France 
makes towards the scientific improvement, commercial develop- 
ment, and, consequently, towards the peace of the world, and I 
appeal to the well-informed writers of France—to many of whom I 
know THE ENGINEER is no stranger—to expose the ignorance and 
the malice of these wretched scribes who would gladly see the two 
countries at war provided they thereby obtained extra means for 
the indulgence of their vicious passions. We have not a parallel 
class in England at present, but there is no telling what irritation 
may produce. 

The transformations of Paris proceed without intermission; you 
are aware that the old quarries of the Buttes Chaumont are being 
converted into a public park at an enormous outlay of labour, and 
will in a short time present the most picturesque promenade in or 
near the city. It is just d that ther portion of the 
same range of hills far better known to visitors, namely, the 
Buttes Montmartre, is about in the same manner to be converted 
into a parc. It is said that a new boulevard, a hundred feet wide, 
will be formed, almost immediately, around the outer side of the 
hill, overlooking the plain of St. Denis, and that the greater por- 
tion of the buildings erected on the hill sides will eventually be 
appropriated and the ground upon which they stand included in 
the new pleasure ground. A new bridge, the longest in Paris, is 
about to be constructed across the two arms of the Seine, at the 
head of the Isle of Saint Louis, in order to connect the new 
Boulevard Saint Germain with the Place de la Bastille. Another 
and very important alteration is being made, namely, the piercing 
of a new street from the Pont Neuf to the great central Halles or 
market ; this will destroy a ber of ini houses and let 











py range of warehouses, six storeys high, 

La Vallette, and two new and broad streets are being pierced near 
the arsenal, and on each side of the new warehouses built lately 
by the city for its own enormous stock of materials. 

The destruction of the Vauban by the to known by the 
name of the inventor, Fontaine, has crea’ a great sensation ; 
the hull of the vessel has been carefully examined, and it 
that the breach caused by the explosion is enormous. It is 
reported that the thick and solid sides of the frigate are pierced as 
if by a mass of projectiles, and that the copper bolts are twisted 
and driven into the +: wood in the most extraordiaary 
manner. The whole frame of the frigate seems to have been 
shattered, and the first wind from the east was expected to sweep 
away the wreck or cast it ashore. This is proof positive of the 
effect of the fulminant in question against wooden ships ; what it 

ill do against iron-plated vessels has yet to be shown. A Toulon 
correspondent says :—‘‘ There is no plated ship nor fortification 
which can possibly withstand the effect of this infernal machine ; 
and yet, if all reports be true, the inventor's patriotism must have _ 
been very strong to have enabled him ¢o have borne up against all 
the obstacles which were opposed to the trial of his fulminating 
mixture in France.” It appears that it was Admiral de Chabannes 
who first recognised the importance of the invention, and suc- 
ceeded in overcoming official inertia, and perhaps interested 
opposition. It should be mentioned that the weight of the 
torpedo which so shattered the Vauban was only seven kilo- 
grammes, or about fifteen pounds English. A superior ae 
officer who was present on the ion in question was so struc 
with the effect of the torpedo that he has asked and obtained per- 





mission to it on the solid rock, and the experiments are now 
being carried out under his direction in the quarries of Mal- 
bousquet. 


Fire engines, such as those with which we are so familiar in 
London, are never seen in Paris; the corps of Sapeurs Pompiers, or 
military firemen, are provided with what looks far more like garden 
engines than fire engines; these small apparatus answer their 
purpose, however, very well in nineteen cases out of twenty, that 
is to say, in extinguishing fires in apartments unconnected with 
each other, and it must be confessed that generally speaking the 
Paris firemen seem wonderfully skilful in putting out small fires, 
even when we make all due allowance for the greater solidity of the 
buildings with which they have to deal, and the prevalence of iron 
over timber in the construction of the houses, Against a great 
fire, however, there is no disguising the fact, the machinery of the 
Sapeurs Pompiers is totally inadequate, even when aided by that 
most barbarous practice of stopping persons who pass by the spot 
and forcing them to do duty as A aaron and stand in a row 
handing buckets of water sometimes for hours, a practice which 
has caused the deaths of many people, and for which, as a rule, 
there does not exist the slightest necessity in a city which has a 
dozen regiments of soldiers always within easy call. It appears 
that the necessity for better apparatus is becoming recognised, and 
a trial of a steam fire engine was made on the Seine the other day 
just above the Place de in Concorde. This engine was constructed 
by the firm of Mazeline, at Havre, upon the American system of 
Lee and Larned (as it was stated). Its boiler is tubular, and the 
whole is small and light. Upon the occasion of the trial the fire 
was lighted on the spot, and it occupied ten minutes to get the 
steam up. The suction pipe was about six inches in diameter, and 
six hose were attached to the engine. The quantity of water 
thrown through one tube was estimated at 440 gallons per minute, 
and with a pressure of nine atmospheres the projection of the 
water through a branch of an inch in diameter was rather more 
than 130ft. It would be well, idering that attention is being 
turned to the subject here, that some good specimens of the 
London engines should appear at the Exhibition here next year. 

A very interesting féte occurred the other day at the works of 
Mons. André Keechlin, at Mulhouse, to ate the pl 
tion of a th dl tives manufactured in the establishment. 
The firm entertained 350 workmen at a banquet, and presented 5f. 
a-head to about an equal number of labourers and others. 

The Paris metal market is in a low condition, and prices have 
gone down. English copper in sheets is quoted at 228f. 50c., 
American at 300f., Chilian at 220f.; Banca tin at 227f. 50c., 
English and other kinds at 222f. 50c. ; lead without alteration, and 
zinc at 64f. the 100 kilogrammes. At Saint Dizier, on the con- 
trary, there is increased activity, and the demand for iron is con- 
siderably increased ; rolled charcoal iron is quoted at 225f. to 
230f.; mixed, 205f. to 220f. ; coke iron, 200f. to 210f. ; machine 
iron, No. 20, 230f. to 235f.; hammered, 260f. to 265f. ; common 
axles, 270f. to 275f. the ton at the works. The accounts from the 
Moselle are equally satisfactory. The sale of ore is active at 360f, 
to 370f. the ton loaded in the trucks, 

Paris, April 3rd. 
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In America there are several gauges, and some of the most 
recently made railways have been constructed on their broad 
ga to compete against the narrow, the American travelling 
public preferring the broad. 


Tae Bevcran Iron TRADE.—(From our Correspondent.)—The 
position of the Belgian iron trade remains unchanged. Russia is 
at present the principal outlet for Belgian iron, and especially for 
rails, Great activity prevails in the rolling mills about Charleroi 
and Liége. 

THE WALTER 8. Winans.—In THe Enoineer for Feb 
23rd, at page 195, will be found a short description of a small 
cigar boat, the Walter 8S. Winans, built at Havre by M. Nilus for 
Mr. Winans. This little vessel is only 72ft. long, cand 9ft. in 
diameter, propelled by a high-pressure 25-horse engine. She has 
recently made a trip in the Channel, which has given rise to the 
statement that the Winans, fully described in our pages, had 
been round to Brighton. The facts are simply that the Walter 8. 
Winans started from Havre for Newhaven at 5.30 a.m. on the 
morning of the 28th March, with the following passengers ;— 
Messrs. W. 8. and D, C. Winans; Captain Howling, of the Ross 
Winans; Mr. H. R. Featherstonhaugh, of Havre; Captain Ross, 
and Messrs. Von Borcke and late The wind was blowing 
stiffly from the N.W., and a heavy sea was running. The yacht 
had on board a full supply of and was immersed to a few 
inches below her centre. The engines worked smoothly and well, 
and she rode the heavy seas with ease and entire freedom from 
rolling. Rising slightly to the large waves, she pierced their 
crests; which, lving, glided over the upper surface of her bow, 
and as far aft as the forward end of the deck; the main body of 
the waves passed gently along her sides, rising but little thereon. 
Not a drop of water ever came upon her deck, while vessels of 
her size in sight were dashing the spray high over their bows. No 
shock of any kind was felt as she met the heaviest swells; on her 
rounded surface the waves could inflict no blow. The side seas, 
when her position was changed, and she lay in the trough of the 
sea, passed under her without o—_ any perceptible roll; and 
this, too, whether she was going ahead or stopped. Early in the 
afternoon she arrived at Newhaven without accident of any kind. 
The next morning, having increased her company by the addition 
of Mr. Thomas Winans and Mr. Hambleton, she made a trip 
along the coast to Brighton. Returning thence to Newhaven, she 
started at 3.50 p.m., on the 30th, for Gravesend. The sea was 
calm, and, notwithstanding an hour’s delay at Dover, waiting for 
a pilot, she made the run by 9.30 a.m. on the 3lst. Sbe now lies 
in the West India Docks, alongside the Ross Winans, after having 
so successfully made the first sea trip of any cigar-shaped steamer 
in English waters. 
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MEMOIR OF THE LATE MR. DAVID ELDER, 
ENGINEER.* 
By Mr. James R. NaPmer. 

Tue history of so remarkable a man as David Elder must be 
interesting to many on account of his connection with works 
which have made G w and the Clyde nofable, and given to his 
employer a fame which is known over the engineering world. A 
respect for his memory, and the great benefits received from his 
advice and experience, induced the author, in the absence of those 
older and more able for the duty, to make the attempt. 

David Elder was born at Little Seggie, near Kinross, in January, 
1785. His father was an Anti-Burgher elder, and in consequence 
of the religious strife in the district, he was deprived of such 
education as the parish school of Orwell then afforded, a loss he 
ever after regretted. 

About the age of fifteen he was put to learn his father’s busi- 
ness, that of a country wright, and at this period the ate of 
Craigie Mill, at which he was occasionally employed, afforded him 
an early opportunity of studying millwork. ‘The intermittent 
noise of this mill, which had wooden cogs and rungs, and a flat 
bar for the axle of the trundle, attracted his attention and taught 
him his first lessons in wheel work and gearing, which he after- 
wards practised so successfully, It appears that as his studies 
were not in accordance with his father’s wishes, he resorted to 
Little Seggie Glen to study Simson’s Euclid, and a work on 
Algebra translated from the French—which he had travelled 
eighteen miles to get possession of; and when his seniors would be 
devoutly employed at a tent-preaching, David Elder would be 
found studying hydraulics betore some old water-wheel in the 
neighbourhood, or the architecture of some old castle. 

On one of these occasions he found out a simple approximate 
rule for estimating the weight of water in pipes. A tin can of his 
mother’s, which happened to be three inches diameter and four 
inches deep he found held, as he said, just a pound of water ; and 
as the square of the diameter multiplied by the length was equal 
to thirty-six, so David Elder settled that a pipe a yard long held 
as many pounds of water as there were inches in the square of its 
diameter. It was sufticiently accurate for the most of his require- 
iments, and very easily remembered, and he constantly used it, 

In 1804 he went to Edinburgh and was employed at Charlotte- 
square buildings, and borrowed such books as he could get to study 
from a bookstall in the Luckenbooths in the High-street for a 
penny a night. 

While repairing a mill about this period, at some very 
inaccessible part of which he had been working for two or three 
days and nights consecutively, in a dirty hole, partly filled with 
water, and was therefore very tired, he was so disgusted when 
giving the last turn, as it were, to one of the nuts, to find that 
the thread of the screw had stripped and rendered all his labour 
useless, that he vowed if ever he had a chance he would make 
bolts and nuts whose threads would never strip. 

In 1814 we find him married, and employed by Messrs. J. Clark 
and Co., of Paisley, and afterwards superintending the building of 
their factory at Mile-end, Glasgow. He was afterwards employed 
by Mr. Jas. Dunlop, in the erection of Broomward Mill. One of 
the walls of this building having got bent, he contrived a large 
truss of timber all the length of the building, laid on one of the 
floors, and by means of bolts passing through the frame and walls, 
attempted, by screwing up the nuts to straighten the building. 
He succeeded merely in compressing the timber. This lesson he 
never forgot. 

About the year 1820 he appears to have made a business con- 
nection which was unsatisfactory to himself, and in 1821 he became 
manager of Mr. Robert Napier’s engineering works, then at 
Camlachie. 

A circumstance which induced his employer to commence and 
prosecute the manufacture of marine engines, and which need not 
here be mentioned, gave Mr. Elder an opportunity of putting in 
practice many of those improvements in machinery the want of 
which had previously caused himself so much discomfort, and of 
originating many others. 

About the year 1822 his employer had contracted for his first 
marine engine for a steamer called the Leven, to ply between 
Glasgow and Dumbarton. The few tools at Mr. Elder’s disposal 
at this period may surprise many. A few 10in. to 14in. turning 
lathes, with wooden sheers and small narrow pulleys and belts 
constantly slipping, a rude horizontal boring mull, and a smaller 
vertical boring machine, constituted the greater part of the stock. 
With these he succeeded in making a piece of work, to which he 
often afterwards referred with pride. Many of the improvements 
of the marine engine were first introduced by him in this one. He 
faithfully fulfilled his vow about the nuts which had so annoyed 
him at an earlier period by making them one and a-half times the 
diameter of the bolt—a practice which, however unnecessary such 
dimensions may be considered to be now, with all the advantages 
which the accurately cut screws Mr. Whitworth’s lathes have 
since produced, was then a genuine improvement. In the Leven’s 
engine also he first introduced his improvements in the air pump, 
condenser, and slide valve, which shail be presently noticed. Hus 
first difficulty, however, was with the workmen—the old mill- 
wrights of the period—whose idea of good accurate workmanship 
was so very difierent from his own that he preferred always to 
work with good cartwrights or house-joiners, and selected the 


(1833), did the work of those legal hands, as they called themselves, 
Che hat then combined to stop the works by their union. They 
called it the ‘‘ devil.” It was the greatest “‘nob ” that ever entered 


the establishment, and was designed principally for finishing the 
straps of the connecting rods and side rods; but like every tool 


which has ever been constructed it got other work to execute, and 
was, therefore, seldom idle, and led to works being undertaken 


which were formerly unthought of on account of the difficulty and 
; : afterwards d ig da 


port, thereby reducing the pressure both upon the valve face and 
packing. Some of the old ents of packing are to be seen 
in the engines of Bolton and Watt, and others in Tredgold’s 
work on the steam DS age as well as the old arrangement of air 
jumps, which Mr. ler made efficient by the simple expedient of 

wees | the working barrel of the pump to within a short dis- 
tance of the bottom of the well. However self-evident a an 
arrangement may appear now, or when pointed out, a different 
ctice was followed in the marine engines of the period preceding 





expense attending their execution. He 
much larger tool on the same principle. 


A simple addition to an ordinary turning lathe secured the 


greatest strength with the smallest quantity of material in his 
a a 


side-rods, crossheads, &c, 


‘tl 


The link of his punching machine or piercing engine may be in- 
stanced as one among many of his improvements in tools. In this 
the loss by friction is reduced to 2 minimum when the pressure is 
greatest. 











His knowledge of the forces which acted on the different parts 
of a machine appeared as a sort of instinct, and for which he pro- 
vided in the most scientific manner. He prevented the possibility 
of any work being performed by the joints of the frames, and so 
economised the available power of the engine, by having every 
joint metal to metal, and as much bearing surface, and as closely 
fitted as it was in the power of the men and tools at the time to 
execute; and in the bolts and nuts which fastened these frames, 
each and all of them were so turned and fitted by draw-filing, and 
the seats for the bolt heads and nuts made so fair, that everything 
was bearing iron to iron. 

The neglect of this sound mechanical principle in some of the 
works of competing engineers led to their rapid deterioration. The 
perfection of modern tools has made these shaky works much less 
frequent than formerly. 

The trouble which the loss of vacuum in the condenser often 
gave to other engineers, from leakage round the main centre, 
he avoided entirely by the simple expedient of casting a tube 
through the condenser, into which the main centre was driven; 
and also by the greater rigidity he gave to the main centre by not 
reducing it in the middle of its lengths, as others had done. In 
order that this main centre should be thoroughly fixed and rigid 
under the greatest strain that could possibly come upon it he in- 
vented a tool for boring the tube. 





most intelligent of these to superintend the different departments, | 
and for any important tool, believing that they would carry their | 
ideas of close-fitting joints of wooden structures along with them 

when they would be called upon to construct iron ones. In this 





belief he was not disappointed, and in order to assist in working it 
out he contrived many tools which would execute the work better | 
and make him independent of the services of those who rebelled | 
against his system, and would have compelled him to adopt theirs, | 
One of these tools is the parent of all the paring machines, 











It was for many years the only tool of the kind in the country, 
ani performed work with an expedition and accuracy which no 





* Read before the Institution of Engineers in Scotland, Feb, 14th, 
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hands could execute, and which, at the date of its construction | 





This tool was self-acting in its feeding motion, and bored itself 
a conical hole, so that when the main centre was prepared, and 
thoroughly driven home by the force of large rams suspended 
from the ceiling of the fitting shop, it was immovably fixed. This 
tool for boring conical holes he used on many occasions afterwards. 
The main centre itself, notwithstanding this care in its fitting, was 
prevented from turning in the tube by three keys driven in above 
it, and none below, as some were wont to do, thereby taking all 
the stress due to the weight of the levers, &c. &c., off the keys. 

The first double engine he designed was for the Eclipse, a vessel 
which sailed between Glasgow and Belfast. At the starting of 
this vessel in July, 1826, he was nearly killed. The hot well was 
open above, as was then usual, the one engine had formed the 
vacuum, and the other had got hot, sending the hot water and 
steam through the hot well into the engine room, and severely 
scalding Mr. Elder, who was the last to get out of it. This 
accident led him to raise and close the top of the hot well, and lead 
a waste pipe to the outside of the ship, as is now universally done. 
| He economised to the utmost the power required to work the 
long O valve which he commonly used, and greatly reduced the 
cost of keeping it in efficient order by a skilful disposition of the 
| packing. He lengthened the valve upwards and downwards 

eyond the face, so as to get the packing immediately opposite the 















the commencement of Mr. Elder’s career. 

His —_~ practice of what modern engineers call cushioning the 
steam by the cover which he invariably put on the eduction side 
of the valve, so that the steam left in the ends of the cylinder in 
the ports and passages would, at the end of the stroke, be up to 
the pressure of the boiler at the beginning of the next stroke, 
showed that he was as well acquainted with the practical advantages 
of a system which he had reasoned in his own way to be true, as 
Dr. kine, our worthy professor of engineering, is with his 
theoretical deductions on the same subject. He was, at the same 
time, quite alive to the effect this cover on the valve would have 
on the steam escaping from the cylinder to the condenser, and to 
the necessity of having larger ports to let the steam out of the 
cylinder than to let it in, owing to the reduced pressure after it 
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had done its work. When others, therefore, were working with 
small ports, Mr. Elder had gained a decided advantage in the 
greater power and efficiency which his arrangement produced. 
The author believes he was the first to apply expansion valves to 
steamers, in the engines of the Berenice, built for the Honourable 
the East India Company, drawings of which will be found in 
Tredgold. A comparison of the performances of this vessel with a 
sister ship built in London showed very favourably for the 
economy and efficiency of the Clyde ship. 

An accident to one of the Dundee and London steamers, the Perth, 
about the year 1832, when off the north of England, on her voyage 
to London, arising, as he imagined, from water getting into the 
cylinder from the condenser, caused him to make an alteration 
in the position of the snifter valve, which made it nearly impossible 
for such an accident ever to happen again from the same cause, 
Although these snifter valves had been originally placed on the 
condensers of land engines by Bolton and Watt, in their marine 
engines they were attached to the well of the air pump. He 
believed that the snifter valve had not shut after the engine was 
blown through at starting, that the air which entered through it 
prevented the foot valve from opening. -The condenser would 
then be filling with water till it got above the lower edge of the 
lower port of the cylinder, into which it would enter, and then the 
whole power of the engine would spend itself in breaking its 
weakest parts. When these valves are placed in direct connection 
with the condenser any leakage of air through them increases the 
pressure in the condenser, reduces the supply of water, and shows 
itself on the vacuum gauge and speed of the engine. 






































From his own early experiments and later experience of wooden 
structures, he took care, in giving the builders of the wooden ships 
the plans and directions for the framing and fastening of the 
engine keelsons, paddle beams, and all that affected the rigid 
fastenings of his engines to the ships, that these parts should be 
thoroughly well secured; and was wont to boast, regarding the 
Atlantic steamer British Queen, that whatever else of the vessel 
would break up, if she happened to get wrecked, this part of his 
connected with the engine would stick together—as it certainly 
did, to the great disgust of those who afterwards purchased the 
vessel on the Continent to break her up. 

It certainly cannot be said that such caution was unnecessary 
either for the safety of the e or machinery. Competing 
vessels on the Atlantic line had their engine frames broken pro- 
bably from the weakness and twisting of the vessel; and the fate 
of the President will, by those who saw her deformed state, and 
the means taken to hide it before her departure on her last 
voyage, be ascribed to a want of that anxious caution and fore- 
thought on the part of her constructors which was so thoroughly 
engrained in Mr. Elder’s character. 

For similar reasons he continued the sole plate under the 
cylinder, and was the first (in the author’s belief) to do so. 

The fitting of the malleable iron columns to the sole plate and 
entablature of H.M.S. Thunderbolt may be instanced as an 
example of his care and caution. One of his maxims was to make 
the machinery depend on itself for its rigidity, and not at all upon 
the vessel. His cast iron Gothic frames, so well known for their 
elegance and simplicity, could be well secured to the sole plates, 
and to each other, by flanges and bolts of any dimensions; and 
the two engines also could be similarly secured to each other, so 
that, let the ship roll and pitch, and perhaps twist, as she might, 
the engine was not to twist, it was not to be affected in the least 
degree possible by the probable twisting of the vessel. In order 
to secure as far as possible the same advantages for the malleable 
iron frames of the Thunderbolt as for the cast iron, he constructed 
a large template frame, having the holes for the eight columns 
carefully bored in it. When this was laid across the two engincs 
in the fitting shop the boring bar was fitted, and conical holes 
bored through all the extent of the casting for the lower bearing of 
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the columns. The re in the entablature were bored from 
the same template. The columns were turned at top —_e 
to fit these ie throughout, and draw-filed haa so tha 
there could be no possibility of motion. The entablature dro vapeat 
easily over the heads of the columns; and by the depth o! 
sockets below, and of the entablature above, the frame was rigid 
almost without cross-bracing. 

About the year 1840 our Government was induced to contract 
with Mr. Ro Napier for the ne of two of their war 
vessels —- the Seam and Stromboli. In March, 1843, the 
House of Commons ordered a return of P.: cost of repairs, &c., 
of a number of steamers, — these. From this return, 
which was printed in June, 1843, the author then arranged the 
data as in the following table, and made the deductions there 
noted, as it shows more clearly and forcibly than anything that 
can be said on the subject that the care Mr. Elder bestowed on all 
his works was in the highest degree economical to the country, an 
ought to have made his employer the chief of Government con- 
tractors, and = the Clyde above all competitors. It is here 
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ee shows, moreover, as applied to mechanics, that 
nich many have to learn in to other matters, that the best 
is hase he cheapest. 
SEAWARD. meg NAPIER. 
| ;| 2 | gigiela 
g | ¢|/ 2/2/88 | @ | 2|2 
2;/B/3)/3/813- 1 218 
<|°l1S/ei2/8 1218 
| }E 21g | i 
Daysunderrepair ..| 393; 0| 164) 353| 162| 92| 38| 51 
Days in caaeiaiin | y173| 273 912} 1,095| 639 486 912 942 
Days in 1,000 under | | 
repair .. .. ..| 335, 183) 180) 320) 253} 189| 42 54 
Cost of repairs.. | 1,158] 89] 800/ 1,012] 240] 250) 38| 68 
Cost of engine .. £10,997 (14,373 |23,009 11,015 |10,914 {19,331 13,880 | 13,480 
Expense of repairs for | | } 
every £10,000 of | | | | 
prime cost .. 1,053 62 347 | 918} 220 129 27 50 
Cost of repairs. F 1,153; 89} 800 1,012! 240) 259! 38! 68 
Time in commision — 1,173) 273 912 | 1,905 | 639 435 912 942 
Expense of repairs | | | | 
per day during com- | | ! 
mission .. .. «.| 19/8§ 6/63 | 17/64 | 18/53) 7/6 | 10/3$ 0/00 | 1/53 1/54 








NOTE.—The chief-engineers and captains of the Vesuvius and Stromboli can 
testify that neither of these vessels were ever laid up for a single day for repairs 
of machinery. The repairs of the Vesuvius were for repairing carpenter work, 
damaged at Acre during a storm; and the Stromboli’s time, for enlarging and 
making new coal bunkers, 


Mr. Elder’s ideas of an economical marine boiler are embodied 
in those flue boilers of the British and North American Mail 
Company’s steamers—the Cunard line, as it is commonly called. 
High and roomy furnaces, so that the gases may be as thoroughly 
mixed and their combustion as perfect as the dimensions of 
the boiler would admit of, before getting cooled against the roof 
of the furnace, and thereby rendered incombustible, with water 

spaces so large 
and accessible that 
every part can be 
repaired in the 
vessel. 

When Mr. R. 
Napier extended 
his business so as 
to embrace iron 
shipbuilding, Mr. 
Elder, believing 
that it was im- 
possible to make 
sound work with 
the ordinary pro- 
cess of rivetting 
long hot bolts, 
had the keel plates 
of the Vanguard, 
the first iron 
steamer launched 
from the new 
-shipbuilding esta- 
blishment, bored 
instead of being 
punched, and the 
rivets made of 
soft charcoal iron, 
turned, carefully 
fitted to their 
holes, andrivetted 
cold. This was 
in the year 1842. 
Those who know 
how important 
sound workman- 
ship is in those 
parts of the vessel 
which are so long inaccessible, and”often so heavily stressed, will 
appreciate Mr. Elder's foresight and caution—a caution which the 
inexperienced youth, who shortly after took charge of the shipbuild- 
ing, had much need to learn. 

Mr. Elder’s ideas of the position of roof-lights for sheds or work- 
shops should be practised more often than they are. These lights 
are often placed next the ridge, the one light showing through the 
other, pod little light upon the floor or the work on it. When the 
light is lower down the roof, near the furrow, the whole is better 


lighted. 
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His love of music, and early acquaintance with a celebrated 
organ-builder, led him to construct an organ for his own use. He 
afterwards erected one for his employer at Shandon, and as the 
exercise of bellows-blowing was to have no part in the intended 
pleasure, he made the water from the hills perform that duty in its 
passage through an engine. This engine has been described in 
vol. viii. of the ‘‘ Transactions ” of this institution. 

Mr. Elder thought for himself; he did not do as other people 
did (and as some are told to do by those whose only excuse for pre- 
venting the free action of that faculty with which the Creator has 
endowed us must be their own ignorance), if he could do a better 
thing, or even something : as good, of his own. 

The author feels that, in the foregoing remarks, he has very im- 
perfectly illustrated Mr. Elder's work. He has said little about 
that great enterprise which first succeeded in establishing a steam 
ferry on the Atlantic Ocean itself, which astonished the world for 
its regularity, due to the sagacity of the late Sir Samuel Cunard, 
the spirited conduct of a few Glasgow merchants, and Mr. Robert 





The machinery of these vessels, that which uced the 
ity and gave it fi of confidence w was so 
marked a feature in its success, differed little from the ~ & works 
previously executed by Mr. Elder, except in the greater care he be- 
stowed in sim: making as accessible as possible every 
thing in the le least yy me ay S to go wrong or to require attention 
either at sea or in a 

Mr. Elder’s connection tion with Mr. Robert Napier was a happy one 
for himself, and a fortunate one for Mr. Napier and his family. 
When, some years ago, he ceased to be actively ae ha Sn the 
new firm of R. Napier and Sons it was a very Tg > 
self, and an irreparable loss to the author. on Weduen. 
day, 7th February, 1866, in the eighty-second year of his age. 

Mr. Wm. Ramsay said that many = since he had the good 
fortune to serve an apprenticeship in Mr. Robert Napier’s esta- 
blishment, then our the able ement of Mr. Elder, and that 
he could fully corroborate Mr. J. R. Napier’s remarks. Mr. Elder's 
knowl of mathematical and shguieal science, his great ability 
as a mechanic, his high principle A unswerving honesty in the 
faithful discharge of his duties, rendered him peculiarly — 
to the eminent with which he was so long connected. He was 
confident that Mr. Elder’s services were wony highly appreciated by 
his employers. 


Napier. 








THE PATENT yowauar. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Mouths. 

38. WILLIAM ‘JOHN SYMONS, St. James’-road, Holloway, Middlesex, and 
NATHANIEL AUGUSTUS TOVER SYMONS, Coburg-place, Upper Kennington- 
lane, Surrey, “ Improvements in smiths’ forges and furnaces for smelting 
and puddling iron, steel, and other metals. "—5th January, 1866. 

169. WILLIAM HIBBERT, Manch *Impr in the c of 
chemical matters, and mechanical app applied th » for the pre- 
vention or cure of contagious and other diseases to which oe beings and 
animals are subject.”— 18th January, 1866. 

223. WILLIAM CLARK, Chancery-lane, — 7 Improvements in machinery 
for the manufacture of paper bags.”— “ort from 


a Binney, Somerville, Middl + 7 h —23rd January, 














333° , VINCENT NEWTON, Chancery-lane, London, ‘Improved ma- 
chinery for breaking hemp and flax.”—A communication from Joseph Holford 
Siddall, Philadelphia, U.S.—2nd February, 1866. 

382. WILLIAM SAMUEL LAYCOCK, Sheffield, Yorkshire, “ Improvements in 
looms for weaving a certain kind of cloth or fabric.”—8th February, 1866. 
420. JONATHAN DAVIDSON, Edinburgh, Mid Lothian, N.B., “ Improvements in 

the reefing of sails, and in the hinery or app d therewith.” 

424. JOHN CHARLTON and HENRY CHARLTON, 
in stretching woven fabrics during the processes of pry and sizing them. ” 
—10th February, 1866. 

441. JAMES ATKINSON LONGRIDGE, Abingdon-street, Westminster, ‘‘ Improve- 
ments in apy for facilitating the working and discharge of ordnance 
below the water level.”—12th February, 1866. 

458. FREDERICK RANSOME, Queen-street-place, Southwark Bridge, “ Improve- 
ments in the manufacture of building blocks of artificial stone.”—13th Feb- 
ruary, 1866. 

517. JAMES NALL, Queen-street, Leicester, “An improved method of manu- 
facturing name plates of metal, and in producing ornamental devices upon 
metal plates.”—20th February, 1866. 

599. ROBERT YEATES, Hackney-road, Middlesex, ‘‘ A new or improved travel- 
ling knife for opening metal provision cases, and in apparatus to be used 
therewith.”—27th February, 1866. 

620. SAMUEL HENTON and CHARLES JOHN HENTON, Westminster Bridge- 
road, Lambeth, Surrey, “ Improvements in rotary brushes and apparatus for 
biushing, currying, or dressing the skin or hair of animals or hides.” 

625. JAMES YOUNG, Limefield, Mid Lothian, N.B., “ Improvements in distilling 
coal, shales, and other substances.” 

626, JAMES SKINNER, Hebburn, Gateshead-on-Tyne, “ Improvements in steer- 
ing apparatus.” 

632. WILLIAM BEARE CAULFIELD, Cromwell-buildings, Southwark, Surrey, 

“ Improvements in chains and apparatus used for submarine purposes.” 
634. WILLIAM CONISBEE, Herbert’s-butldings, Waterloo-road, Surrey, “ Im- 
ts in hhinery for grinding and equalising the thickness of litho- 
graphic stones. ”—Ist March, 1866. , 

63. GEORGE PALMER EVELYN, Pall Mall, Middl “Imp its in the 
construction of projectiles for ordnance and fire-arms.” 

638. WILLIAM CLARK, Chancery-lane, London, “Improvements in steam 
vessels."—A communication from David Fernando Masnata, New York, 
U.S. 

640. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved appa- 
ratus for loading wagons with hay, straw, and other like products.”—A com- 
inunication from William Hervey Elliott, New York, U.S.—2nd March, 1866. 

642. VICTOR LARNAUDES, Rue de Clichy, Paris, ““A new or improved chemical 
mixture to be used as a disinfecting and preserving fluid for the cure of disease 
among cattle, and for other pur; 

644. JOHN WALTER FRIEND, Freemantle, S hampton, “ Imp t 
two-wheeled vehicles.” 

650. JOSEPH POLLIT and EUSTACE WIGZELL, Sowerby Bridge, near Halifax, 
“ Improved means or apparatus for drying steam, also for heating the feed 
water of stationary boilers.” 

652. EDWARD EDWARDS COLLEY and WALTER MOss, Ficet-street, London, 
** An improved self-acting card distributor.” 

653. WILLIAM CLARK, Chancery-lane, London, ‘Improvements in rose 
engines.”"—A communication from Anton Schwitter and Lewis Schwitter, 
New York, U.S. 

654. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, Middlesex, ‘‘ Im- 
prevements in tools for dividing wood into cylinders.” 

656. CHARLES GREY HILL, Commerce-square, High Pavement, Nottingham, 
“* Improvements in ornamenting lace fabrics, and in the machinery or appa- 
ratus employed therein.” 

658. CANDIDO RAVELLI, Alfred-place, Bedford-square, Middlesex, ‘An im- 
proved apparatus for saving life at sea, also adapted for use on all occasions 
to keep persons afloat in water.”—3rd March, 1866. 

660. JACOB HORT PLAYER, Birmingh * An imp 
in the manufacture of phosphorus.” 

664. WILLIAM FORD STANLEY, Great Turnstile, Holborn, Middlesex, “ Im- 
provements in mathematical drawing instruments.” 

666, GEORGE DAVIES, Serle-street, Lincol:’s-inn, London, “ Improvements in 
the construction of portable steam engines.”—A communication from Isidore 
Nillus, jun., Paris. 

670. GEORGE LIONEL LECLANCHE, Rue Gaillon, Paris, “ Improvements in 
piles for generating electricity.” 

672. AL FRED Vv INCENT NEWTON, Chancery-lane, London, “An improved 
process of | from John Jordan Eckel, Isaac 
Smith Schuyler, and James Waring, Gillies, New York, U.S.—5th March, 
1866. 

674. GEORGE HAWORTH. THOMAS PARRINGTON, and WILLIAM HUDSON, 
PRESTON, Lancashire, “ An improved composition or preparation for sizing 
cotton, linen, or woollen yarns, and other similar substances.” 

675. REUBEN GERMAN ALLERTON, New York, U.S., “ An improvement in the 
manufacture of waterproof paper.” 

676. JOHN BROADBENT, Salford, L hi 
and apparatus for winding aud reeling yarn.” 

678., EUGENE RIMMEL, Strand, Westminster, “An improvement in portable 
fountains.” 

680. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 

'y for making bolts, rivets, spikes, and other 
similar articles. am A communication from Lewis Alexander Oshwrn, New 
York, U.S. 

682. ARCHIBALD CAMPBELL CAMPBELL, Blythswood, Renfrew, N.B., “‘ Im- 
provements in superheating steam, and in apparatus connected therewith.” 

684. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘An improved 
mode of and apparatus for working air engines.”"—A communication from 
John Bowman Atwater, Chicago, Illinois, U.S, 

686. ALFRED BARKER, Victoria-street, Middlesex, *‘ Improvements in the 
manufacture of wadding.” 

688, WESTLEY RICHARDS, Birmingham, ‘‘ Improvements in breech-loading 
fire-arms and cartridges.”—6th March, 1866. 

692. WILLIAM MACHIN, and SAMUEL MACHIN Chariton hill, Salop, “ An im- 
proved apparatus for cleaning ships’ sides and bottoms.” 

694. GEORGE PRICE, Wolverhampton, “ Improvements in the construction of 
wrought iron safes.” 

698. WILLIAM THOMSON, Normanton, Yorkshire, “Improvements in the 
manufacture of railway crossings.”—7th March, 1866, 

700. THOMAS PRIDEUX, Sheffield, Yorkshire, “ Improvements in puddling and 
converting furnaces.” 

702. JACOB GEOGHEGAN WILLANS, St. Stephen’s-crescent, Bayswater, “ Im- 
provements in paddling fron, and in apparatus employed therein.” 

704. SYLVESTER FRANKLIN SCHOONMAKER, Southampton-buildings, Chancery- 
lane, London, * Improvements in dredging and elevating machinery.” 

708. JOHN BELL MUSCHAMP, Stanhope-villa, Pembroke-road, and JOSEPH 
WILLIAM CARD, Somerset-street, London, * Improvements in steam engines.” 

710. WILLIAM Russ, Brentwood, = THOMAS WILLIAM WEDLAKE, Horn- 
church, Essex, “ for distributing water and liquid 
manure.”—8th March, 1866. 

712. WILLIAM FLEMING, Landport, Hants, ‘‘ Improved arrangements for pro- 
tecting hatchways in ships and vessels.” 
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714. CHARLES HanvEy, Pall Mall, London, «= tageovelbents in breech-load- 
ing fi 
716, THOMAS P PATTISON and JOHN Boort#, Reddish, Lancashire, ‘* Certain im- 
provements in metallic ons.” 
Lanarkshire, N.B., “ Im- 


18. ALEXANDER TAYLOR MACHATTIB, Glasgow, 
ve ve.coatings, and in applying the same to casks, tanks, 


719. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
pumps.” — A communication from Asher Burr, Middletown, Middlesex, 
Connecticut, U.S. 

720. EDWARD THOMAS HUGHES, Chancery-lane, Jane, London, “ Improvements in 
weighing scales."—A communication from Daniel Hand Wilcox, New Haven, 
Connecticut, U.S. 

722. THOMAS RESTELL, Palace-square, Norwood, Surrey, “Improvements in 
breech-loading fire-arms and in cartridges to be used therewith.” 

724. JAMES MARR, Glasgow, Lanarkshire, N.B., “ Imp: in hi 
used for lithographic printing.” 

726. JAMES BAKER, Pall Mall, London, “ Improvements in magnetic engines.” 
—Sth March, i866, 

730. THOMAS WALLWORK, Newton Heath, Lancashire, ‘* Certain improve- 
ments in machinery or apparatus for computing or reckoning quantities and 





amounts,” 

732. GEORGE PHILLIPS, Offord-road, Barnsbury, Middlesex, “ Improvements in 
preparing purple and blue colouring matters.” 

733. WALTER CHRIMES MYERS and EDWARD MYERS, Millbank-row, West- 
minster, * I in the ar and ion of meters or 
apparatus for measuring water or other fluids.” 

736. DANIEL GALLAFENT, - ace Causeway, London, *‘ Improvements in 
pumps.” —10th March, 1866. 

741. STEPHEN JAKINS, Mornington- -road, London, ** Improved means of pre- 
venting the smoking of chimneys and flues, and for the curing of smoky 
chimneys and flues, and for preventing down draught of chimneys and flues.” 

744, THOMAS ADAM MATHIESON, Glasgow, Mid Lothian, N.B., “ Improve- 
ments in holding devices for boring tools.".—A communication ‘trom Cyrus 
Avery, Tunkhannock, U.S. 

746. CHARLES LINFORD, Leicester, “An improved apparatus for paring, 
burnishing, polishing, or otherwise finishing articles of leather.” 
748. JOHN MACINTOSH, North Bank, Regent’s Park, London, “ Improvements 
in impervious compounds applicable where india-rubber, gutta-percha, or 

such like resins or gums are used.”—12th March, 1866. 

751. SAM FILLINGHAM, Leeds, Yorkshire, ‘‘ Lmprovements in bat frames used 
in the manufacture of felted cloths.” 

754. JOSEPH JESSOP and WILLIAM WARBURTON, Bradford, Yorkshire, ‘‘ Im- 
provements in the doors or covers of safes, strong rooms, and other receptacles 
of property, and parts surrounding such doors or covers.” 

756. JOHN FREDERICK BRINJES, Fieldgate-street, Whitechapel, London, “ Im- 
provements in machinery or apparatus for distilling bituminous shale and 
other bituminous substances of a like nature.” 

758. LEONARD KABERRY, Rochdale, Lancashire, “ Improvements in machinery 
for preparing fibrous materials, commonly called slubbing, intermediate, and 
roving frames.”—13th March, 1866. 

762. MARTIN LOWENSTEIN, Birmingham, “ Improvement and in 
fastenings for bracelets.” 

768. RICHARD GUTTERIDGE, London-road, Leicester, “ Certain improvements 
in sewing machines.”"—14th March, 1866. 

769. GEORGE MCKENZIE, Glasgow, Lanarkshire, N.B., *‘ Improvements in 
obtaining illuminating gas and oil.” 

77. ROBERT MORTON, Stockton-upon-Tees, Durham, “ Improvements in ma- 
chinery for tunnelling underneath the beds of rivers or watercourses, and 
through quicksands.” 

771. ELIZABETH LICHTENSTADT, Bermondsey-road, Surrey, ‘‘A new or im- 
proved lamp and the materials to be consumed thereby.” 

774, MARTYN JOHN ROBERTS, Pendarren, Crickhowell, Brecon, “ Improve- 
ments in protecting iron ships and other submerged structures from corrosion 
and fouling.” 

776. BENJAMIN WILLIAM SELBY, Parli t-street, Notiingh 
ments in the manufacture of lace in twist lace machines.” 

777. JAMES COLE, jun., Brookville-terrace, Coventry, “ Improvements in the 
manufacture of elastic gusset webs.” 

779. THOMAS GOULSTON GHISLIN, Hatton-garden, London, “ Improvements in 
the preparation of peat for the purpose of rendering it applicable to the 
manufacture of articles which are capable of being produced by stamping, 
moulding, embossing, or rolling.” 

780. WILLIAM HUTCHINSON, Salford, and FREDERIC JOLLY, Horwich, Lanca- 
shire, **‘ Improvements in machinery for beetling woven fabrics.” 

781. FREDERICK HERBERT GOSSAGE, Widnes, Lancashire, ‘‘ Improvements 
in cleansing cotton seeds from fibrous material, and in preparing such seeds 
for the process of decortication.” — 15th March, 1866, 

786, EDMUND TONKS, Birmingham, ‘Improvements in casement and other 
stays.” 

785. WILLIAM BATES and FREDERICK BATES, Sowerby Bridge, Yorkshire, 
“* Improvements in fulling machines.” 

787. THOMAS JOSEPH READER, Cullum-street, Fenchurch-street, London, 
“ Improvements in force pum; 

788. ALTHAM PILLING, Anvil-street, Blackburn, Lancashire, “ Improvements 
in sewing machines.”— 16th March, 1868. 

791. HENRY BERNOULLI BARLOW, Manchester, ‘‘ Certain improvements in 
the construction of fans or blowers.”—A communication from George Leach, 
Elmira, Chemung, New York, U.S. 

793. WILLIAM DANCER, Cornbrook, Hulme, L hire, “ Imy 
dyeing and printing textile fabrics or yarns.” 

794. JOHN SHANKS, Barrhead, Renfrew, N.B., “Improvements in stcam 
boilers and feed heating and other apparatus connected therewith,” 

795. ROL LA BADGER, Dowgate-hill, London, “Improvements in shears and 

scissors.” 

797. ROBERT HOWE ASHTON, Ashton-upon-Mersey, Cheshire, “ Improvements 
in pictures obtained upon paper, glass, porcelain, or other surfaces with 
transparent or semi-transparent materials.” 

798. JOHN HEATON, Widnes, near Warrington, Lancashire, ‘‘ Improvementsin 
the conversion of cast iron into steel, and in the means or apparatus ez ployed 
therein.” 

799. FREDERIC HINTON, Lyme-Regis, Dorsetshire, a in safes or 
receptacles for containing and securing valuable propert, 

801. CHARLES WILLIAM STANDISH, Broadhinton-road, Clapham, Surrey, ** Im- 
provements in stoppering bottles.” 

802. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, Middlesex, ‘‘ Im- 
provements in the manufacture of boxes.” 

803. PIERRE MICHAUD, Nelson-square, Blackfriars, Surrey, ‘‘ Improvements 
in the manufacture of railway wheels, and in apparatus for the same, which 
apparatus is also applicable for the manufacture of railway buffers.”—17th 
March, 1866. 

805. JOHN HIGGINBOTTOM, ee Manchester, 
construction of brushes for p d 
paper hangings.” 

807. EDWARD BEACHER and JOHN GILLOTT, Chapeltown, near Sheffield, York- 
shire, “ Improvements in machinery for mining and working coal, minerals, 
stone, and other earthy matters,” 

808. JOHN CAMPBELL, SAMUEL MCKINSTRY, and THOMAS WILSON, Mossley, 
Carnmoney, Antrim, Ireland, “ Improvements in machinery for preparing, 
spinning, and twisting flax, cotton, wool, and other fibrous substances.” 

802. JAMES CHAMBERS, Clarendon-road, London, “ Improvements in ma- 
chinery or apparatus for laying veneers on to mouldings and other surfaces.” 

810. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, “A new or improved pneumatic steam dredging machine."—A com- 
munication from Emilio Musciacco. Brindfsi, Italy. 

811. EDWARD FIELD, Chandos-chamnbers, Adelphi, Westminster, and FRANCIS 
LLOYD, Hoddesdon, Hertford, *‘ Improvements in the mode of and apparatus 
for diffusing mo‘sture and heat through vegetable and other matters.” 

813. CHARLES STANLEY OSBORNE, Skinner-street, Bishopsgate-street, London, 
“ A new compound applicable to the lining or covering of bearings, steps, 
axle-boxes, journals, and other frictional parts of machinery ; also to the 
construction of pulleys, wheel tires, screw propellers, and other like parts of 
machinery.”—19th March, 1866. 

815. HENRY BERNOULLI BARLOW, Manchester, “Improvements In ma- 
chinery for spinning aud doubling.”—A communication from Heinrich Zwan- 
ziger and William Henry Rhodes, Chemnitz, Saxony. 

817. WILLIAM Dicks, Floore, Northamptonshire, “ An improved ratchet- 
brace, the improvements contained therein being applicable also to lifting 
jacks. 
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ae JOHN RAMSBOTTOM, BI in the 
means of and apparatus for pre Re motive power from the compression 
and expansion of vapours.” 

821. WILLIAM NAYLOR, Lorn-terrace, Mildmay Park, Middlesex, “ Improve- 
ments in the prevention or consumption of smoke.” 

822. ARTHUR RICHARD BuRR, Hales Owen, Wore hire, 
in the manufacture of gun and pistol barrels, and in hi 
in the said manufacture.” 

823. BENJAMIN SWAIN and PETER OLDFIELD, Laister Dyke, near Bradford, 
Yorkshire, “ Improvements in machinery for balling wool or other fibrous 
materials.” 

824. THOMAS NESHAM KIRKHAM, West Erompton, VERNON FRANCIS ENSON, 
Highgate, and HirRaAM BROOK, Bucklersbury, London, “ as in 
apparatus for scouring, washing, bleaching, dyeing, and drying fibrous ma- 
terials in the raw and manufactured state.” 
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825. PERCY GRAHAM BUCHANAN WESTMACOTT, Elswick; Newcastle-on- 


Tyne, “ Improvements in pillar cranes.” 

826. HENRY JAMES ALDERSON, Shoeburyness, Essex, ‘* Improvements in 
hollow projectiles.” 

827. WILLIAM EDWARD ee | Conard, London, “ Improvements 
in the process of and apy and other mineral 
oils." —A communication from Tawona Bragsings. — Patrick Ewing, 


and Hiram Bond Everest, Rochester, New Loy 
”— 20th sock March, Tee 





830. FREDERICK PELHAM WARREN, East-court, Cosham, 
ments in frying-pans or utensils for cooking by frying. 
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832. SAMUEL DALBY, Bradford “Moor, near Bradford, Yorkshire, “Improved 
means or apparatus for cutting coals and other minerals.” 

833. HORATIO STEAD, Halifax, Yorkshi its in apparatus for 
opening or expanding fabrics during their Be one through machinery em- 
ployed in processes of finishing.” 

834. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in projectiles and in cartridges. "A communication from John Webster 
Cochran, New York, U.S. 

835. JOSEPH THOMPSON and BENJAMIN GRAYSON, Sheffield, Yorkshire, “ An 
improvement in bread plates or dishes.” 

836. CHARLES HODGSON PARKER and.HENRY ROSSELL, Sheffield, Yorkshire, 
“ Improvements in vices and in the mode of constructing the same.” 

939. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
ey steam engines.”—-A communication from Andreas Herlov, Holbeck, 
Denmark. 

840. FREDERICK SAGE, Hatton-garden, London, “ Improvements in show 
cases.” 

S41. HENRY WILLIAM LEY, Bear-street, Leicester-square, London, ‘“‘ Im- 
provements in palleys gearing with chains, and in differential pwley blocks.” 

842. EDWIN DEMAS ELLIOT, Plymouth, * Improvements in treating animal 
charcoal used in refining sugar.” 

$43. SAMUEL CHATWOOD, Bolton, Lancashire, JOHN STURGEON, Burley, near 
Leeds, Yorkshire, and THOMAS STURGEON, ert London, “ Improve- 
ments in indicating and it. ion of a ship 
or vessel, and in apparatus employed therein. me Olst March, 1866, 
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Invention Protected for Six onthe OF the Deposit of a 
Complete Specifica’ 
875, GEORGE TOMLINSON BOUSFIELD, ~ pa asi Park, Brixton, Surrey, 
“ Improvements in portfoliosand paper files.”—A communication from Henry 
Tillinghast Sisson, Providence, Rhode Island, U.S.—24th March, 1866, 


Patents on which the Stamp Duty of £50 has been Paid. 
olf. JOSEPH MUSGRAVE, Bolton, Lancashire, ‘‘Steam boilers.”—30th March, 
863. 


sot. JOHN TAYLOR, jun., Parliament-street, Westminster, “ Rain water pipes.” 
—27th March, 1863. 

817, EDWIN FRANCIS CLARKE, Holmer-road, Widemarsh, Hereford, “ Fasten- 
ing rails."—2nd April, 1863. 

820. JAMES CARVER, Nottingham, “Carriages for making lace, ."— 30th 
March, 1863. 

125, JOHN SMETHURST, Royston, Lancashire, ‘Steam engines and boilers.” — 
3ist March, 1863. 

833. JOHN MACMILLAN DUNLOP, Manchester, “ Ginning cotton.”—31st March, 
1863. 

890, JAMES LEE NORTON, Belle Sauvage- ae Ludgate-hill, London, ‘* Wash- 
ing and drying wool, &c.”—8th April, 1863 

10380. WILLIAM RODGER, Shawfleld-street, King’s-road, Chelsea, Middlesex, 
“* Anchors,”—29th April, 1863. 

832. HENRY HAMER, Kendor-street, Old Kent-road, Surrey, “ Tanning.”—31s¢ 
March, 1863. 

845. WILLIAM HENRY PHILLIPS, Nunhead, Surrey, “Cleaning the bottoms 
of ships.”—2nd April, 1863. 

850. JEROME JEAN POTEL, St. Quentin, France, “ Fire-places for pre venting 
smoke.”—2nd April, 1863. 

845. JOHN WARREN LAW and JOHN INGLIS, Glasgow, Lanarkshire, N.B., 
** Moulds for casting.”—2nd April, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 

781. JOHN WILLIAM KELLY, Ennis, Clare, Ireland, “Gas burners.”—29/h 
March, 1859. 

787. THOMAS TAYLOR, Vere-street, London, ‘‘Giving increased strength to 
paper.”—29th March, 1859. 





Notices of Intention to Proceed with Patents. 

2078. ARTHUR RICKETT, Birmingham, ‘‘ An improved machine or apparatus 
for cleaning or dressing currants and other fruits.”—20th November, 1865. 
2997. WILLIAM PARSONS, Toronto-terrace, Brighton, Sussex, “ An improved 

sash fastening for windows.’’—2lst November, 1865. 

3005. ALFRED LANCEFIELD, King’s Cross, London, “ Improvements in ma- 
chinery or apparatus for stamping or impressing railway or other tickets.” — 
22nd November, 1865. 

3008. CHARLES HENRY CHADBURN, Liverpool, “ Improvements in telegraphic 
inking and marking instruments.”—23rd November, 1865. 

2014, HENRY JOHN COX, Aston, near Birmingham, and WILLIAM LOACH, 
Birmingham, ‘Improvements in the manufacture of air-tight coffins, and 
in the mode of ornamenting or finishing the same, as also in the application 
of a material or composition not hitherto used in their production.” 

3015, GEORGE WARDLE TURNER, Tunstall, Staffordshire, “ Improvements 
in machinery or apparatus for making pottery, earthenware, or ceramic 
articles.” 

3021. ROBERT MALLET, Bridge-street, Westminster, “ Impr ts in mount- 
ing ordnance.” —24th November, 1865. 





Lancashire, “Certain improve- 
ments in machinery or ee for computing or reckoning quantities and 
amounts.”—10th March, 1866. 

744. THOMAS ADAM MATHIESON, Glasgow, Lanarkshire, N.B., “Improve- 
ments in holding devices for boring tools.”—A communication from Cyrus 
Avery, Tunkhannock, U.S. 

748. JOHN MACINTOSH, North Bank, Regent’s Park, London, “ Improvements 
in impervious compounds, applicable where —— gutta-percha, or 
such like resins or gums are used.”—12th March, 1866. 

761. JOHN WILLIAM YATES, Birmingham, “ Improvements in eo shovels, 
forks, and other similar implements and tools.”—14/h March, 1866. 

775. MONROE MORSE, Massachusetts, U.S., BR - ain machine. for press- 

ing straw hats and bonnets.”—15th March, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their obj to such at 





the office of the Commissioners of Patents, within foarteen days of its date. 





List of Specifications Published during the week ending 
3lst March, 1866. 

1030, 2s. ; 1031, 8d. ; 1032, 1s. 4d. ; 1333, 4d. ; 1034, 4d.; 1035, 4d.; 1036, 
4d. ; 1037, 4d. ; 1038, 8d.: 1039, 104. ; 1040, 8d.’; 1041, Is. 4c. ; 1042, 4d, : 
1043, 10d.’; 1044, 8d. : 1045, 4s. 8d. ; 1046, 28. Gd. ; 1047, 6d.; 1048, 10d.; 
1049, 4d. ; 1050, 6d.; 1051, 10d. ; 1052, 28. ; 1053, 6d.; 1054, 4d.; 1055, 4d.; 
1056, 4d. ; 1057, 4d. ; 1058, 8d. ; 1059, 4d, ; 1060, 8d. ; 1061, 10d, ; 1062, Is. ; 
1063, 10d. ; 1064, 4d. ; 1065, 1s. 4d. ; 1066, 10d. ; 1067, Sd. ; 1068, a. 1069, 
4d.; 1070, is. 24. ; 1071, 1s. ; 1072, 1s. 2d. ; 1073, 4d. ; tor, 8d. ; 1075, 18. 8d.; 
1076, 10d. ; 1077, 10d. ; 1078, 4d. ; 1079, 6d.; 1080, 4d.; 1081, 6d. ; 1082, 
1s. 4d. ; 1083, Is. > 1084, ls. ; 1035, 4d, ; 1086, 1s. 6d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-buildings, 
Chancery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 











Class 1.—_PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 


2305. J. WEBSTER, Birmingham, “ Hydropults and hydrostatic pumps.”— 
Dated 8th a meen 1865. 

These or tus for throwing water or other 
fluids consist in the ptm of a single barrel divided in mid length into 
two parts, the lower receiving the pump bucket and the upper forming an air 
chamber. The i in hyd ic pumps consist in the employment 
of a cylinder with a convex top and concave bottom, and a small air pump 
attached at one side, and on the opposite side an eduction pipe or jet. At the 
top of the cylinder is fixed a valve attached to a hollow copper ball, so that in 
filling the cylinder with water to a given height the ball should rise and close 
the valve. The air pump being then worked, air is compressed into the space 
above the water, and by its expansion forces the water through the jet in a 
continuous stream until the cylinder isempty ; a stop-cock is attached to the jet, 
so that the cylinder having been charged may remain for any length of time, 
when, by turning the stop-cock, it may be used without further labour. The 
cylinder is charged with water at the top through the valve. 

2321. W. and S. TYNE, and R. CLAYTON, Bradford, “ Removing and preventiag 
the incrustation of steam boilers.” — Dated 11th September, 1865, 

This invention consists in loosening the incrustation of steam boilers, partly 
by the expansion and contraction of the boiler, and partly by the action of 
steam or condensed water.—Not proceeded with. 

2322. W. HEWITT, Pimlico, London, “‘ Composition for preventing incrustation 
in steam boilers.” —Dated \\th September, 1865. 

This invention consists in combining tannic acid with unctuous animal 
matters, such as leather, in the manufacture of an improved composition or 
mixture suitable for preventing incrustation in steam boilers. 

2323. H. HACKETT, Warrington, T. WRIGLEY, and E, PEARSON, Manchester, 
“ Safety valve for steam boilers.” — Dated 1th September, 1865, 

This invention relates to a novel construction and arrangement of safety 

valves which is designed to prevent explosions in steam hoilers from over 











2030, FREDERICK TRACHSEL and WILLIAM HALL, Manchester, ** I 
in moulding for casting steel, iron, and other metals.” —25th November, 1865. 

2039, JOHN MANIFOLD, Liverpool, ‘“‘Improvements in the construction of 
ships’ parralls,”—27th November, 1865, 

3045. FRANCOIS MOLS, Quartier St, Gilles, Brussels, Belgium, ‘An improved 
nautical safety apparatus.”—38th November, 1865, 

3060. JAMES STOKES, Dudley, Worcestershire, and THOMAS GRAY, Birming- 
ham, “Certain improvements in the manufacture of brushes.” 

3063. JOHN ERSKINE BROWN, Glasgow, Lanarkshire, N.B., ‘“ Improvements 
in apparatus for embossing.”— 29th November, 1865, 

3082. WILLIAM PRINGLE, Birmingham, “Certain improverents in breech- 
loading fire-arms.”—-lst December, 1865. 

3089. WILLIAM JOHNSTON, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
lamps, lanterns, and gas fittings.” 

2093. THOMAS ALDRIDGE WESTON, King’s Norton, Worcestershire, “ Improve- 
ments in apparatus for raising, lowering, and moving heavy bodies, and for 
transmitting and arresting motion for various purposes.”—2nd December, 
1865. 

3107. LEOPOLD JOSEPH BOUCHART, Rue de l’Echiquier, Paris, “« Improvements 
in the mode of applying mineral soda to the scouring and lubrication of 
textile matters and machinery, and in the manufacture of soap.”—4th Decem- 
ber, 1865, 

3117. PHILIP ALBERT MUNTZ, Keresley, near Coventry, Warwick, ‘ Improve- 
ments in the manufacture of metal tubes.” 

3119. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “A new or 
improved cement or composition, applicable to the i ‘ation or Idi 
of various materials, and to other useful and decorative purposes,”—A com- 
munication from Stanislas Sorel and Emile Justin Minier, Paris. 

3120. SAMUEL WRIGHT WILKINSON, Stockport, Cheshire, “ Improvements in 
machinery for opening and cleaning cotton and other fibrous substances.” 
3121. JOHN PREST, HENRY HARRISON, and BERNHARD ROEBER, Bedford 
Leigh, Lancashire, ‘‘ Certain improvements in insulators for electrical pur- 

poses.”—5th December, 1865, 

3168. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“Improvements in the permanent way of railroads.”—A communication from 
Achille Philippe Cyprien Legrand, Mons, Belgium.—9th December, 1865, 

3274. JOHN THOMAS DAWES, Northfield, Worcestershire, and JOHN ROBINS, 
Wolverhampton, Staffordshire, “* Improvements in locks and latches, and in 
attaching the knobs of locks and Jatches and other knobs to their spindles.” 
—19th December, 1865. 

we. WILLIAM JACKSON, Lancaster, “ Improvements in pumps.”—22nd Decem- 

, 1865. 

33 see. ” ICHARD ARCHIBALD BROOMAN, Fleet-street, London, “ Improvements 
in the manufacture of acetate of lead. ”—A communication from Jules Four- 
nier Laigny, Courville, France. 29th December, 1865. 

32. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the manufacture of augers, and in the tools or instruments to be used in such 
manufacture."—A communication from Russell Jennings, Deep River, Con- 
necticut, U.S.—4th January, 1866, 

45, ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved apparatus 
for feeding steam boilers.”—A communication from Joseph Napoleon Boua- 
Po e Bond and William Ritchie, New York, U.S.—5th January, 1866. 

EDWARD BROWN WILSON, Glasgow, Lanarkshire, N.B., “ Improvements 

ie furnaces.”—10th January, 1866, 

150, JAMES STEPHENS, Northampton-road, London, “‘ Improvements in the 
construction of articles usually termed blowers, being plates or curtains 
applied to enclose stove fronts, and in the means of affixing the same.”—16th 
January, 1866. 

234. DAVID LORD, THOMAS LANCASTER, and ROBINSON BENNETT, Great 
Horton, near Bradford, Yorkshire, ‘* Improvements in looms for weaving.” — 
24th January, 1866, 

336. THOMAS MOLDEN, Salford, Lancashire, “ Improvements in furnaces for 
steam boilers and other purposes.”—3rd February, 1866. 

556, WILLIAM NUNN, St. George’s-street, London, and CHARLES WILLIAMS 
BROWN, Deptford, Kent, ** Improvements in ships’ binnacle lamps.”—23rd 
February, 1866. 

578. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms.”—A communication from Theodore Thaddeus 
Sobieski Laidley, Springfield, Massachusetts, U.S.—24th February, 1866, 

640. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved appa- 
ratus for loading wagons with bay, straw, and other like areas A com- 
munication from William Hervey Elliott, New York, U. 

641. JAMES TANSLEY, Bedford, “ me oceans 4 in ae construction and 
mounting of safes, part of which impr licable to shutters and 

















doors of buildings where security is required. Ind ‘March, 1866. 

674. GEORGE HAWORTH, THOMAS PARRINGTON, and WILLIAM HUDSON, 
Preston, Lancashire, “ An improved composition or — fr sizing 
cotton, linen, or woollen yarns and other similar substan 





pressure of steam, and is particularly applicable in éhecking any sudden 
increase in the pressure when there is not sufficient water in the boiler by 
ig the heat of the furnace. The improved apparatus, 
termed safety ‘valve, consists of a cylinder or tube secured to the top of the 
boiler; the top of this cylinder is supplied with a plug or valve, which may be 
weighted to any pressure desirable above the pressure of the ordinary steam 
safety valve. -To the bottom flange of this cylinder an induction tube or pipe 
is secured, which terminates in a bell mouth some distance below the water 
line; the pressure in the boiler constantly keeps this tube and cylinder filled 
with water at a pressure equal to the pressure of steam in the boiler, and in the 
event of such pressure exceeding the pressure exerted by the weight on the 
improved valve, such valve immediately rises and allows the water to pass 
from the boiler to the furnace down a pipe, which may be taken through the 
boiler and secured to the plates above the furnace, or may be arranged so as to 
conduct the water and inject it on the furnace from behind the furnace door.— 
Not eee with. 

2346. S. SOUTAR, Turnham-green, “ Apparatus for cleaning the tubes of steam 

hethon *—A communication.—Dated 13th September, 1865. 

This invention consists of a jet pipe about three feet in length, similar to 
that used for fire engines, with a steam cock at the end next the hand. It is 
connected to the boiler at any convenient spot by a few feet of gas piping, 
with two or three bonds to serve as union joints to allow the jets to be turned 
in any direction. A second steam cock is placed close to the boiler to shut the 
steam off from the pipe when not in use. When the apparatus is going to be 
used, the jet will be screwed on, and the jet cock closed; the steam cock next 
the boiler will then be opened, and the pipe will be filled with steam down to 
the jet cock , the end of the jet will then be introduced into the tube, and by 
a sharp turn of the cock a blast of steam passes through the tube, and every 
particle of dirt and crust is driven out; the jet is then placed in another tube, 
and so on until all are properly cleaned out.—.Vot proceeded with, 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2309. J. ANDERSON, Glasgow, “ Apparatus for signalling and indicating on rail- 

ways.”—Dated 9th September, 1865. 

* This invention cannot be described without reference to the drawings. 

2316. R. P. ROBERTS, Aennington-road, “ Cleansing and coating the bottoms of 
ships and other submerged surfaces to prevent oxidation and the adhesion of 
marine animals and plants.”— Dated 9th September, 1865. 

This invention cannot be described without reference to the drawings. 

2319. J. PENNINGTON, Dulwich, *“‘ Apparatus used in opening and closing 
carriage and other windows.”—Dated 9th September, 1865. 

For these purposes two toothed racks are used to each window, and the lower 
ends of these racks are pin jointed, or otherwise attached or fixed to the lower 
end of the window. The racks move between guides when the window is being 
opened or closed. Motion is communicated to the two racks simultaneously by 
means of a cog or toothed wheels in the following manner :—On a shaft or axis 
is fixed a toothed wheel which actnates a cog wheel gearing with the teeth of 
one of the toothed racks. The tooth wheel on the shaft or axis also gears with 
an intermediate wheel, and this gears with another toothed wheel which gears 
with the other rack ; hence, when the shaft or axis is turned round by means of 
a handle on a disc, or on a suitable crank fixed to the shaft or axis, the racks, 
and, consequently, the window, will be raised or lowered; and by friction it is 
caused to remain in any position to which it 1s raised or lowered.—Not proceeded 
with, 

2320. S. DAVIES, Strand, London, “ Stirrup latch bar.”— Dated \1th September, 
1865. 

In performing this invention the hooked part of the vertical bar is made to pass 
underneath and into the slot of the horizontal bar, which latter is thus supported 
in the horizontal position in such a manner that no downward or vertical pres- 
sure can move or alter its position. As an additional security against the possi- 
bility of any accidental drawing apart of these two ends, the inventor attaches a 
steel spring with a curved end upon it to the underneath part of the horizontal 
bar. On the ends of the two bars being brought together into their destined 
positions for use, this spring passes over a ridge formed underneath the hooked 
part of the veitical bar, and clips it, and so binds the two ends in a sort of dove- 
tailed union firmly together. Ifa stirrup strap be now attached to and made 
to depend from the horizontal bar, supported and held in position by the vertical 
bar, and by the spring as described, it may be submitted to any amount of 
weight or jolting, such as that occurring in riding, without the possibility of 
releasing the stirrup strap. When, however, the pull upon the stirrup strap is 
made obliquely backwards, as if from a fallen rider being dragged along the 
ground with his foot fastened in the stirrup, the strain is thrown on the vertical 
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consequently falls to the vertical position, releasing the stirrup strap, and with 
it the fallen rider. The use of the improved stirrup latch bar is to release a 
who, happening to have fallen with his foot fastened in the stirrup, is 


itor works out the invention in the 
a plate of iron of suitable size, configuration, 
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te he rivets in the same manner a similar bar or pin to 
hold waidap-aptinens clqvmnatsinna teaiateantidcemtiben ubanpentent avn 
ing downwards, when unsupported in that posi 
He forms on the first-mentioned pin or bar a 
towards the plate, and inclined upwards so as to 


2337. W. rs ON Cork, ** Hydraulic brake for raileay and other purposes,” 
—Dated 18th September, 1865. 

This invention consists, principally, in a means of employing the impetus or 
momentum of the wheel shaft or axle. to act upon a hydraulic ram in a cylinder, 
or, in other words, by the action of its own impetus to throw the load or pres- 
te § the hydraulic ram upon the wheel shaft or axle to be retarded or 
stop, 





Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 

i hn Manufacturing, Printing, Dyeing, and Dressing Fa- 

eC. 
ssh. . " surre, High Crompton, near Oldham, “‘ Looms for weaving.” —Dated 
ti 5 " 

This invention consists in an imp! bination of hinery for 
or working the healds in the required manner to form the shed. In performing 
this invention the inventor makes use of a series of segmental tappet plates 
which are made to vibrate by a crank or other equivalent ; on each side of the 
tappet plates are mounted bell-cranked levers, one arm of each of which forms 
an elevator or a depresser, according to the position in which it is held, by means 
of levers acted upon by a chain of lags with pegs or other equivalents. By this 
arrangement any convenient number of healds may be operated upon to form 
the shed, and the same set of tappet plates may be used for weaving all the 
patterns capable of being wovern by the healds employed.— Not proceeded with. 
2297. W. OLDHAM, Leeds, ** Machinery for winding yarn cops.”— Dated 7th Sep- 

tember, 1865. 

The main framing of the machine constructed according to this invention 
supports, in suitable bearings, the main driving shaft, carrying at one end fast 
and loose driving pulleys outside the frame, and a suitable number of band 
pulleys or toothed gearing inside the frame to drive the vehicle spindles upon 
which the cops are to be wound. There are three horizontal or longitudinal rails 
bolted or otherwise secured to the end framings of the machine. The lower rail 
is provided with a series of standards or uprights (one to each spindle), on 
each of which works a slide carrying a footstep or bearing which supports the 
lower end of the spindle. The middle rail carries the mechanism for driving 
the spindle, consisting, principally, of a clutch box which can be thrown into 
and out of gear with facility. The lower half of this clutch box is fixed at the 
upper end ofa tube which passes loosely through a boss or socket in the middle 
rail, and carries at its lower end beneath the latter a bevel pinion in gear with 
a similar wheel keyed upon the main driving shaft on a whorl or wharve, 
round which passes an endless band from one of the pulleyson the main driving 
shaft, which shaft is constantly revolving. The whole of this arrangement is 
fitted loosely on the spindle. The upper half of the clutch box is provided 
with a key which works in a groove in the side of the spindle, so that the latter 
can rise and fall through it, but will only revolve when the two parts of the 
cluteh box are in gear. The upper half of the clutch box is thrown out of gear 
80 as to stop the revolution of the spindle whenever a thread breaks, or when 
a cop is finished by the means hereafter described. The upper rail carries a 
series of cups which form the cop bottoms, and through the centres of which the 
upper ends of the spindles pass. These cups are each provided with a vertical 
or slightly inclined opening or slit at the front, through which the threads pass 
to the spindles. The upper rail also carries the creel with the drag pulleys and 
the spindles upon which the bobbins of yarn are placed. The drag is given to 
the bobbins by means of bell-crank Jevers, one.end of which bears against the 
periphery of the drag pulley, and the other carries an adjustable weight to regu- 
late the amount of the drag. The threads of yarn pass under the stop rod 
pulleys (which they support through guide wires), and then through the slits 
in the cups to the respective spindles. When one of the threads breaks its stop 
rod pulley falls over and allows the stop rod to descend, and the end of the 
latter coming into contact with a catch releases a lever, the weighted end of 
which falls and causes the lever to disengage the upper part of the clutch box 
(which it embraces) from the lower part, and thus instantaneously stops the 
revolution of the spindle. The slide which carries the foot spindle is also pro- 
vided with a stop piece which, as soon as the spindle has risen a sufficient dis- 
tance to complete the winding of the cop, comes into contact with the catch 
before mentioned and thus stops the spindle. The guide wires are mounted in 
a rail in which they are adjustable by means of set screws, and the said rail 
being connected by rods and levers to a rocking shaft, the proper motion for 
guiding the threads on to the spindles so as to form the cops is imparted to the 
rocking shaft by means of a lever and connecting-rod actuated by an eccentric 
keyed unon the main driving shaft. The upper part of the spindles may be 
slightly tapered to allow the coys to be drawn off easily, and a small collar may 
be fitted on to the top of each spindle, being held by a pin whiclris to be with. 
drawn when the cops are to be taken off the spindles. 

2299. A. MOREL, Robaix, Nord, France, “* Machinery for combing wool, &c.”— 
Dated 7th September, 1865. 

These improvements apply more particularly to the system of wool-combing 
machinery patented by the present patentee, and numbered 2650, year 1861; 
1345, year 1862; 1537, year 1863; and 731, of the year 1864; but they also 
apply to all combing machines with nippers in which the fibres are arranged in 
the same manner for presentation to the nipper. The invention consists in a 
new play of parts which does not, however, destroy the primitive working. 
This play, or these movements, are in connection with the piece indicated in 
the specifications of the above recited letters patent, and on their accompanying 
drawings, as the cleaner of the feeding comb. The cleaner, aithough describing 
the same movements as before, also describes others which are as follow:—As 
soon as it has lowered to clean the comb, it makes a reascending movement, 
and relifts the fibres projecting from the feed grating which has been lowered, 
and keeps them in a suitable position during one part of the journey of the 
feeding carriage towards the nippers, so that this latter can no longer allow 
any to escape. The cleaner also makes its downward movement on to the 
fibres deposited in the circular comb, but by a new arrangement of parts it 
only lifts when the feeding carriage has already traversed a distance sufficient 
to prevent any disarrangement of these fibres. This arrangement of parts 
consists in the suppression of the fixed slide serving to give motion to the 
cleaner (see specifications of above cited patents), and its replacement by 
another slide of a particular form mounted on the movable and arched slide 
serving to give motion to the feeding comb. 

2312. W. E. NEWTON, Chancery-lane, London, “ Machinery for making lace.”~ 
A communication.—Dated 9th September, 1865. 

This invention cannot be described without reference to the drawings. 

2342. J. Dopp, Oldham, “ Mules for spinning and doubling.”— Dated 13th 
September, 1865. 

This invention relates to a method of effecting the necessary intermittent 
motion of the cam shaft of mules, and is an improvement upon that arrange- 
ment for which letters patent were granted to the present patentee, dated 2!st 
October, 1863 (No. 2590). According to the specification of that patent the 
patentee used an incline and stop capable of turning upon a centre for 
separating the two portions of the clutch box of the friction cones by which 
the cam shaft is driven. In that case the centre upon which the said incline 
and stop turned was fixed, and they were driven back after having been moved 
outward by the force of a spring. He now proposes to make the said centre 
itself movable, and to draw back the incline and stop by a positive motion. 
3243. A. V. NEWTON, Chancery-lane, London, ‘‘ Spinning frames.”—A com- 

munication.— Dated 13th September, 1865. 

The object of this invention is to shorten the draft of the yarn on its passage 
from the delivery rollers to the flyers of throstle or spinning frames, Hitherto 
it has been found necessary to preserve sufficient space between the flyers and 
the rollers to allow the rollers being raised sufficiently high for the attendant to 
effect the doffing of the full bobbins, In order to provide for the doffing of the 
bobbins, and at the same time to contract materially the space between the 
flyers and the rollers, the spindles are mounted in frames which are made 
capable of turning on pivots carried by the main framing. These frames are 
retained in a vertical position by suitable catches and stops, and when the 
spindles are required to be doffed the catches are disengaged. The frame (with 
its spindles) is then free to be rocked on its pivots, and the flyers, being thereby 
moved into an inclined position clear of the rollers, can be raised to allow of 
the doffing of the bobbins.—Not proceeded with, 
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Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2300. W. L. WISE, Chandos Chambers, Adelphi, London, “ Apparatus fi 
— and winnowing grain.”—A communication.—Dated 7th ‘September, 


me ‘sane \claims, First, separatipg a continuous current of grain into 
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two, three, four, or more currents by means of a centrifugal feeder, arranged 
substantially as described, and of again uniting such currents into one current 
by means of a single slide provided with suitable apertures, substantially as 
described. , the mode of imparting motion to any or all of these 
currents of grain by means of the rotating action of a specially shaft 
and and certain circular shelves or terraces, substantially as described. 
Thirdly, the manner of carrying each separate current, or all the currents, of 
grain along the interior surface of a vertical cylinder, substantially as described. 
Fourthly, so ing the hine that it shall itself act as a ventilator, 
and employing the elasticity of the compressed air within the machine as a 
means of forcing the grains gently against the interior surface of the cylinder, 
substantially as described. Fifthly, the use of a sieve placed lengthwise along 
and forming part only of the cylinder, sub 1 described. Sixthly, the 
use or employment of rotating shelves or terraces without any limitation as 
to their number, substantially as described. Seventhly, the use or employment in 
apparatus for hulling and winnowing grain of an adjustable slide for the 
purpose of establishing communication between the different annular spaces or 
chambers between the circular shelves or terraces for connecting any desired 
number of such spaces or chambers together, and simultaneously closing and 
os, = pos the feed and discharge apertures as required, substantially 
as 











2331. J. BADGER and J. H. STEFF, Worcester, “‘ Manufacture of harrows, culti- 
vators, &c.”—Dated 12th September, 1865. 

In making « harrow according to one of these imp ts the make 
the framing of the harrow of nearly straight diagonal bars of iron, the parts of 
the bars where they cross each other being bent at an obtuse angle out of the 
line of the other part. These bars are locked together where they cross by 
cutting away at one side of each bar a slot or openings equal in width to the 
thickness of the bars, and in length equal to half the breadth of the bars. 
When the bars are presented edge to edge the slots or opening come opposite to 
one another, and by depressing one of the bars upon the other the cut-away 
half of each of the bars is made to embrace the un-cut half of the other bar. 
The said bars are thereby locked together at their crossing, and all lateral 
motion is prevented, The tines are fixed at the locked crossings of the bars, 
and the said bars at the same time securely fixed together in the following 
manner :—The inventors make the upper end of each of the tines of a hook or 
staple form, the hooked end being somewhat longer than the width of the bars. 
The hooked end of the tine is passed over the top of the bars, so as to clip or 
embrace three sides of the said bars. A plate having holes in it, through 
which the hooked end of the tine passes, is placed against the underside of the 
bars, and hy passing a pin or key through a hole in the extremity of the 
hooked end of the tine, the said plate is made to bear very firmly against the 
bottom of the bars, and thereby bind or securely fix the whole of the parts 
together, Instead of making the framing of the harrow of nearly straight 
diagonal bars, as in the last-described arrangement, bars of iron of a zig-zag 
form may be used, the angles of one zig-zag bar being presented to the angles 
of the other zig-zag bar, a parallel bar being situated between them. The 
opposed angles of the zig-zag bars and the parallel bar are connected together 
by the hooked ends of the tines in the manner hereinbefore described.—Not 
proceeded with, 








ConsTRucTION OF SHips oF War.—Mr. E. J. Reed, the Chief 
Constructor of the Navy, delivered a public lecture, by invitation 
of the committee of management, at the Mechanics’ Institute, 
Chatham, on Tuesday week, on ‘The Construction of Ships to 
Resist Shot and Shell.” Besides the members of the institute and 
general public, a large number of the principal naval and military 
officers connected with the port and garrison were present. After 
some introductory observations, Mr. Reed proceeded to explain 
the manner in which the sides of the earliest of the vessels com- 
posing the ironclad squadron were constructed to enable them to 
resist the me of shot and shell, instancing successively the 
Warrior, Minotaur, Lord Warden, and Bellerophon, each repre- 
senting a different type of the iron-plated squadron. With 
regard to the trials which had taken place at Shoeburyness to test 
the resisting powers of targets constructed on the principle of the 
vessels named, it had recently been urged at a scientific meeting 
that the tests hitherto insisted upon were far too severe, the 
targets being subjected systematically to trials which would never 
be equalled in actual warfare, where the firing would be irregular, 
at greater distances, and with various degrees of obliquity. The 
Admiralty had, however, considered it the wisest course to find 
out the worst effects which could possibly be produced upon their 
ships, and in this respect they had acted most judiciously, while 
the results would prove that our officers and men would, in time of 
war, have the greatest confidence in their ships, and go into action 
with a degree of daring fully equal to that which in other times, 
and under other circumstances, won us the naval honour and 
renown we had so long enjoyed. After alluding to the form of 
construction of the Warrior, in which were embodied two subor- 
dinate but nevertheless important components, viz., the double- 
skin plating above and below the line of ports, and the external 
stringers upon the iron frames below the ports, Mr. Reed 
described the construction of the Minotaur, and the surprising 
nature of the results obtained in the experimental trials made on 
the Minotaur target, which differed from the Warrior mainly in 
the reduction of the wood backing, with an increase of equivalent 
weight in the armour. A single layer of 9in. teak, with armour 
of 5}in. thickness, formed its component parts, the frames and 
skin plating remaining about the same. For a long time it was 
supposed that this target had proved much inferior to that of the 
Warrior, while the departure from the system adopted in the 
Warrior was repeatedly condemned. Subsequently, however, the 
important fact was discovered that the wrong powder had been 
used in the trials against the Minotaur target, it having been ascer- 
tained that what was known as 2A powder had been used with two 
out of the three rounds of 150 Ib. cast iron spherical shot fired 
from the 103-in. gun at the target, the effect of which was found 
to be to raise the striking velocity of the shot from 1,620ft. to 
1,744ft. per second. This circumstance consequently invalidated 
all the comparisons which were made at the time of and after 
the trial, subsequent trials having proved the Minotaur, Agincourt, 
and Northumberland to possess far greater strength than had 
been at first supposed. Mr. Reed then passed on to consider the 
Bellerophon, and the experiments made on the Bellerophon target, 
the principal feature in which consisted in extending throughout 
its entire structure the double-skin plating and the external 
stringers previously introduced. By their adoption many impor- 
tant advantages were secured, the combined horizontal and vertical 
10in. frames, connected by the double skin of jin. iron, constituting 
an enormously strong and rigid structure. After alluding to a 
variety of details connected with the Bellerophon, and the leading 
features which rendered her superior to any of the ironclads which 
preceded her, Mr. Reed next gave some interesting details respect- 
ing the Lord Warden and the improvements made in her con- 
struction. The most striking of these was the device of solidifying 
the frame in the wake of the armour, the chief advantage being 
that the frame of the ship was thus rendered solid, and the inside 
of the vessel fitted with a thickness of 2ft. 7in. of solid timber 
behind the 4}in. armour plating. Another important feature 
introduced in the Lord Warden and the Lord Clyde was the addi- 
tional 1}in. of iron placed between the frames and the outer 
planking of the ship, to prevent the passage of shell—the most 
important thing to guard against in the case of a wooden armour- 
plated vessel. Such a contingency was not thought possible at the 
time the Warrior was designed, but the improvements effected by 
Mr. Whitworth and Sir W. Armstrong demonstrated most clearly 
that shells could be made to penetrate the ironarmour of armoured 
ships. It was therefore decided to give the sides an additional 
thickness of iron plating, and the results of the experimental trials 
subsequently made proved the soundness of the principle, the 
shells fired against the targets so constructed failing to pass 
through them. A similar plan was also to be adopted in the con- 
struction of the Hercules, which would carry a thickness of 9in. 
of armour plating for several feet above the water-line, with a 
backing of teak varying from 12in. to 16in. The Hercules would, 
however, be rendered still more capable to resist the passage of 
shot and shell through her sides by the addition of a double wood 
backing, supported by a second series of frames and skin plates. 
The result of the improvements in the construction of the Hercules 
had been fully anticipated in the experimental trials recently made 
on the Hercules target at Shoeburyness, where it was only pene- 
trated by two 600-pounder projectiles, each fired with 100 lb. 
charges, both missiles striking upon the same spot, leaving no 
doubt whatever that the Hercules herself would be proof against 
any shot fired from any gun in the world. 





THE IRON, COAL, AND GENERAL TRADES| 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


THE Bustness or THE PRELIMINARY MEETING : Prices Confirmed : 
The, Association Extended—IMPROVED DEMAND THIS WEEK FOR 
FINISHED Iron; Better Orders from America—Nortu STAFFORD- 
SHIRE IRON AND CoaL TRADE: Meeting of Masters Yesterday : 
Prices Unaltered: The Strike of Colliers: Dictation by Iron- 
workers—-OPENING UP OF THE NORTH WALES MINERAL DISTRICT: 
Purchases by Joint Stock Concerns—OoaL TRADE: More than 
Average Demand—Harpwares: Safes and Tin Plate Goods— 
New TRADE IN BirMINGHAM: Wire Rope Making—Boarp or 
TRADE RETURNS : Growing Prosperity: Metals and Hardwares 
Specijied. 

THE Preliminary Meeting on yesterday (Thursday) week resulted, 

as had been expected, xf alteration being e in the prices to 

be charged in this quarter for finished iron. Best Staffordshire 
bars are therefore still quoted at £8 10s., and hoops, sheets, 
and plates in the usual proportions upon that basis. At the same 
meeting it was resolved that those alterations should be made in 
the constitution of the Ironmasters’ Association which will have 
the effect of considerably increasing the number of firms who 
constitute the society, and at the same time make the trade more 
compact for all purposes of importance to the interest which the 
Association represents. Proprietors of blast furnaces and of forges 
and mills may now become members by contributing, upon a fixed 
ratio, according to the extent of their concerns ; and at the meet- 
ing several accessions were made. The two funds which before 
existed are now made one fund; and a call of 40s. for every blast 
furnace, and 5s. for every puddling furnace, was made to meet the 
estimated expenses of the next year. The committee or council 
of the trade reported progress upon the matters of Parliamentary 
legislation that had engaged their attention in the quarter, during 
which it was shown that there would be no attempt made this 
session to extend the Factories Act to South Staffordshire. Before 
the meeting closed it was resolved that all the Preliminary Meet- 
ings should in future be held in Birmingham, and not, as hereto- 
fore, in Birmingham, Wolverhampton, Dudley, and at the 

Stewpony (Stourbridge), each quarterly. 
A cheerful tone pervaded the ting of irc ters and others 

on ’Change in Birmingham yesterday (Thursday) and on the 

previous day in Wolverhampton. During the week an increased 
number of orders have come to hand from the States and from 

Canada; and there is a disposition to purchase displayed by 

merchants at home. It is now thought that prices cannot be 

expected to continue at so low a figure at second-class establish- 
ments as was the case before the Preliminary Meeting, and 
such firms are stronger in their prices. The pig market is tighter 
now than before the Preliminary Meeting, and for some of the 
best pigs of this district half-a-crown advance is being obtained. 

Scarcely any pig iron is now coming into South Staffordshire, 

either from the Cleveland district or from North Staffordshire. 

Yesterday the Quarterly Meeting of the North Staffordshire 
trade was held at Stoke-upon-Trent. It was unanimously resolved 
that no alteration should take place in price either of iron or coal. 
In that district iron and coal masters form one association. The 
trade in North Staffordshire was reported to be pretty much the 
same as in South Staffordshire, the makers of the best class of 
iron being the best off for orders, and the States and Canadian 
orders having slightly improved in the week. The action which 
certain of the workpeople, both at the ironworks and also at the 
mines, were taking was complained of. The strike of the miners 
has recently extended. At dese collieries the men are now upon 
strike, for an advance of 3d. a day more than the masters are 
giving. But the trade is not in the condition which would, the 
masters say, justify the advance; and the Association therefore 
resolved to continue to afford help to those masters whose men 
have struck. It was further shown that at one ironworks—those 
of Mr. Bates—the men have struck really because the employer 
has discharged a manager who was a favourite with the men, but 
ostensibly because the pig iron served out to the puddlers is of an 
inferior description. Mr. Bates is resisting the dictation of his 
men, and is endeavouring to supply their place with others, but 
he has not hitherto been very successful. The action, however, 
which Mr. Bates’ men are taking, is not believed to have the 
approval of the chief officers of the Union of ironworkers to which 
they belong. 

In South Staffordshire, however, a master is complaining of the 
certain alleged indifference on the part of the Union, which has 
the effect of keeping one of his mills inactive. 

Information reaches us of the continuance of negotiations with 
a view to the opening up of extensive tracts of the North Wales 
mineral district. We have before noticed the fact of a proprietor 
of some colliery property in the neighbourhood of Wrexham 
having turned his concern over to a joint-stock company which is 
at present only in its early stages. On Tuesday negotiations were 
completed for additional purchase on behalf of the same company. 
Another portion of the same district is being taken possession of 
on behalf of a second company, which, it is expected, will possess 
a tract of something like a thousand acres. The whole of the 
land referred to is ina virgin state, and possesses different minerals 
extending through a great depth. 

There is a more than average season demand for coal. 

The Easter holidays have kept most of the workshops through- 
out the West Midlands without occupants during the greater part 
of the past week; indeed, the majority of the artisans did not 
resume their respective vocations until yesterday (Thursday) 
morning. We have, therefore, nothing new of any importance to 
report further than that the manufacturers have received an 
encouraging number of orders in the week in both home and also 
foreign account, for both heavy and likewise light hardwares. 
Relative to the heavy goods required for exportation, we may 
mention that one iron-safe aenuleehuen informs us that he has 
received an order for ninety iron safes to be put up in the govern- 
ment offices of the Emperor of Brazil. Among the light goods 
tin-plate wares are in very great request for the Canadian and 
British markets. In cases where the inventive facilities of makers 
have enabled them to devise serviceable cooking novelties it is 
quite impossible to keep down the orders. 

Another new trade has been introduced into Birmingham—that 
of wire-rope making. Messrs. John and Edwin Wright, of the 
Universe Works, Garrison-street, a firm well-known throughout 
the district, have commenced the manufacture of the commodity 
named, which has hitherto been a trade confined wholly to New- 
castle-on-Tyne. The operations in Birmingham have, so far, been 
carried on with marked success, and it is anticipated that the wire 
ropes will become as popular in the Black Country for colliery 
purposes as they are already in the coalfields of the North of 
England. The wire ropes are said to be cheaper, lighter, stronger, 
and of greater durability than are those made of hemp, while 
they are not so liable to be affected by damp. Wire ropes have 
been for some time in use at the few pits in South Staffordshire at 
which there are slides in the shafts. 

The Board of Trade returns for February show an increase in the 
exports which even exceeds the large advance observable in the 
figures for January. The total value of the goods exported was 
£15,116,063, against £11,376,214 last year, and £12,698, 121 in 1864. 
The increase extended to most of the principal articles of manu- 
facture, but some of the minor exports show a decrease. Fire- 
arins declined from £29,457 to £29,030; cutlery, however, rose 
from £27,877 to £39,788, though the increase was confined to the 
exports to Holland, Australia, Canada, the United States, and tke 
Argentine Confederation. Heavy hardwares also show an in- 
crease, the figures wae 5 £36,612 to £42,002, which took 
place in the exports to the Hanse Towns, Russia, Spain, Canada, 
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Russia, Australia, the United States, and Brazil. Steam engines 
show an advance from £120,550 to £122,147, confined to the 
smaller markets, for there was a falling-off in the shipments to 
India, Australia, Egypt, and Brazil. The exports of other descrip- 
tions of machinery fell from £240,871 to £189,843, the decrease 
extending to Tr Owen wad except Heroes) Belgium, Holland, the 
ani — 

















Hanse Towns, The metal table stands as follows : 
Month of February, 

. 1864. 1865. 1866. 
Pig and puddiediron.. .. .. £89,374 .. £59,126 .. £63,919 
Bar, angle, bolt, androd .. .. 194,841 .. 138,689 .. 177,223 
Railway iron .. «+ «+ e+ 286,596 .. 135,814 .. 191,345 
Irom wire .. oc of os os 23,867 .. 25,680 .. 29,938 
wm Castings 2. os os oe 45,875 .. 42,034 .. 51,268 
. Saat ae. 6! ee 
+» Wrought oo co co MEAG « «UE. «8=6 
ee” edie a ad 5,746 .. — 1,261 
Steel, unwrought oo ec ee 87,672 .. 52,351 .. 76,709 
Total .. «. 1,032,855 .. 671,860 .. 913,004 
Copper, unwrought .. «+ +. 26,497 .. 22,642 .. 66,105 
» Wrought and yellow } 901,52) .. 259,486 .. 107,215 
Wrought, of other sorts .. .. 2,549 .. 18,fl4 .. 6,637 
BEAMS oe ce ce ce ce cs 15,975 .. 13,581 .. 14,777 
Total .. + 246,542 .. 314,323 .. 194,752 
Lead and shot + 69,462 .. 43,277 .. 53,744 
Lead ore 4. os 12,858 .. 9,952 .. 14,987 
Tin, unwrought .. 27,524 .. 47,288 .. 32,148 
Tin plates .. .. 85,352 . 108,941 .. 167,350 
Tn tes os” we 7578 2. 6,910 .. 11,327 


The increase in the exports of pig and puddled iron was to the 
United States only; and that of bar, angle, bolt, and rod iron, 
was to the Hanse Towns, Holland, France, the United States, 
British North America, British India, and Australia. Railway 
iron was sent in increased quantities to Sweden, the United 
States, Chili, Australia, and other countries, as also was iron 
castings to France, the United States, Brazil, and Australia. The 
exports of iron hoops, sheets, and boiler plates, show an increase 
as regards Prussia, the Hanse Towns, Holland, the United States, 
British North America, Australia, and other countries ; whilst 
wrought iron was in extra demand on account of Russia, Prussia, 
the Hanse Towns, Holland, France, the United States, British 
India, Australia, and other countries. The increase in the ex- 
ports of unwrought steel was to the United States and other 
countries, France alone showing a decrease ; and the increase in 
unwrought copper applied to Holland, France, British India, and 
other countries, the only decrease being to Belgium. The United 
States, China, and British India, took increased quantities of lead 
and shot. The only decline was in unwrought tin, and it extended 
to Russia, France, Turkey, and other countries. The increase in 
tin plates applied to the United States only. The exports of coals, 
cinders, and culm, amounted in value to £288,826, inst 
£263,189 in the corresponding month of last year, and £297,542 in 
the February of 1864, 
The imports of the metals were as follow :— 


1865. 1866. 

Tons, Tons. 
Bar irom.., «2 «+ se os «8 «+ G46 oe oe oe oe oe 498 
Stecl, unwrought.. .. os ce «os BSE oe oo oe oe of 42 
Leal oc ce ce co we ce 00 S047 ce ce ce ce oe 3,499 
Tin .. oe 8 cc ce co ce ce 205 we oo oe oe oe 492 
Zinc eo ce co co ce co B40 co oo co co ov 1,968 
Copper,umwrought 4. ss «+ os 1588 oe oe oe ce ce 635 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Wetsu Iron TrapE: Orders given out more freely; The Russian 
Trade: Large Contracts about to be given out : British I iry 
for Pigs—Tue Trin Pirate Trave: Establishment of New Works 
—S?TeAM AND House Coat TrapES—THE MINERAL RESOURCES 
or North WaALES—EMIGRATION FROM THE COLLIERY Districts 

—EXTENDED OPERATIONS IN THE ABERDARE VALLEY —AN 
IRONWORKS’ MANAGER SUING FOR WRONGFUL DISMISSAL. 


Iv is gratifying to be able to report more favourably of the Welsh 
iron trade, especially as to the future. Orders come in more 
regularly on American account—whicl: is a good sign ; and although 
contracts from the States are said to be “‘of not much worth” in 
other districts, they are at least worth something in this district, 
as all transactions with Transatlantic consumers are of the most 
bond fide character. Since the preliminary meeting of ironmasters 
contracts on home account have come in more freely, and there is 
every reason to believe that the adherence to the old list prices 
will have a most favourable effect, as buyers will see the inutility 
of keeping specifications longer on hand, in the hopes of obtaining 
a reduction in terms. In previous reports allusions have been 
made as to the future of the Russian trade being most 
hopeful, although but just commenced ; and this is now borne 
out by the fact that important contracts (amounting to nearly 
50,000 tons) for railway iron are about to be given out. i 
precedents as a guide there is good reason to believe that a large 
portion of those contracts will come to this district. Since the 
opening of the North American trade a moderate business has 
been transacted, but the receipt cf orders on Canadian account 
has been slightly checked by the threatened Fenian invasion 
interrupting cial tr tions. In the continental re- 
quirements (excepting Russia) there is no change to note, con- 
tracts coming in about the same as they have during the past 
month or so. From the present aspect of affairs, and taking all 
circumstances into consideration, there are very good grounds to 
anticipate that the iron trade of the district will resume its wonted 
activity both on home and foreign account as the quarter advances. 
For ‘ane pigs there is a brisk inquiry, and prices are fully main- 
tainec 

In tin plates charcoals continue to be in active request at current 
quotations. At Llanelly and other parts of the district new works 
are about being started. 

The steam coal trade maintains the vitality with which it has 
been characterised for some weeks past, and as spring orders are 
coming in freely, proprietors are enabled to keep their collieries 
fairly employed. An active business is being done with the forei 
and colonial markets, and Welsh steam has become more y 
patronised by the steam packet companies. The inland trade, 
which has considerably increased of late, is likely to become still 
further developed in consequence of increased railway facilities 
being afforded. For house coal the demand is moderate. . 

During the past month the colliers of the district, especially 
those working in the Aberdare Valley, have been seized with a 
mania for emigration. Notwithstanding the constant employment 
afforded and the good es earned, they are leaving in — 
batches for America. On Monday as many as sixty families left 
Aberdare by the Great Western Railway for Liverpool en route 
for the land of the stars and stripes. The men who have thus 
left a certainty for an uncertainty are principally best hands— 
those who can “‘cut and fill” with dexterity, which is an art that 
takes almost as much time to learn as any ordinary e. 
frequent exoduses are pay | felt by employers, although the 
places of the departed are filled with strong hearty fellows from 
Carmarthen, Cardigan, and Pembroke; but with all their ph 
stre and willingness, it takes them along time time ore 
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several works for extended 
confidence ironmasters and co proprietors have in the future. 


At the Llwydcoed Ironworks, the Aberdare Iron Company have 
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Jerought into operation.a new blast engine and a furnace, which 
has been out for some time for repairs, is bei — 
for being blown in. The Hirwain, Coal ron pany 
( Limited} are about concentrating more attention on the manu- 
facture of iron, and orders have been issued for turning their blast 
furnaces to account. Their colliery operations are > 
pashed forward with much vigour, and in order so facilitate 
tloliveries they are consteneting a pe from the Taff Vale 
Ruilway to the mouth of one of their levels just above the 
Gudby’s forge. a. ' : 

A case was entered for the Glamorganshire Assizes, in which 
Mr. Lewis, late manager of Onllwyn Iron Company (Limited)sued 
the campany for wrongful dismissal. The plaintiff was engaged 
2s manager xt £600 per year, and he signed an agreement for 
twelve months certain. “After Mr. Giffard had stated the 
particulars of the plaintiff's case, the parties agreed to refer their 
«lifferences to the arbitration of Mr. J. C. Fowler, the stipendiary 
unagisérate for Merthyr and Aberdare. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From: our own Correspondent. ) 


Tue Giascow Pic IRON MARKET — MANUFACTURED IRON— 
Launcu or A Twin Screw STEAMER—THE ANGOLA COMPANY 
(Limired)—Launcn BY B. Seto RUTHERGLEN—CLOSING OF 
THE GLASGOW INDUSTRIAL EXHIBITION--GRANTON AN INDE- 
PENDENT PorT—LAUNCH OF THE MEG MERRILEES—LAUNCH 
BY Messrs. J. AND R. SWAN--MEETING OF THE ASSOCIATION 
©F ASSISTANT ENGINEERS—TRIAL TRIP OF THE COSMOS, A 
Twin ScREW STEAMER—THE CALEDONIAN RAILWAY CoMPANY, 
INCREASING PROSPERITY — STRIKE OF THE BRICKLAYERS’ 
LABOURERS IN GLASGOW—LAUNCH FROM THE BUILDING YARD 
or Messrs. RANDOLPH, ELDER, AND Co.—LAUNCH OF THE 
Avoca—TRIAL TRIP OF THE ARDENCAPLE—SHIPMENT OF Coal 
AND IRON FROM GREENOCK—MEETING OF THE INSTITUTION OF 
ENGINEERS IN SCOTLAND—NUMBER OF VESSELS LAUNCHED ON 
THE CLYDE DURING THE PAST MONTH. 

P1¢ iron has fluctuated during the past week from 77s. 6d. to 
74s. 6d. cash, but now the market is again rising, and a fair busi- 
ness has taken place at 74s. to 75s. 3d. cash, and 74s. 6d. to 76s. 
one month, buyers remaining at the top, with sellers 3d. per ton 
higher. No. 1 G.M.B., 75s. 6d.; No. 3, 74s. 6d.; Middlesbro’ 
warrants nominally 58s. cash. The stock of iron in Connel and 
“e.'s yards on the evening of the 30th was 415,219 tons, and there 
wre warrants in circulation for 390,000 tons, 

The manufactured iron trade is still in a very unsatisfactory 
state. Makers adhere to prices that have been current for some 
weeks, owing no doubt to their inability to reduce them without 
loss. Orders are now getting very scarce with them, especially the 
smaller makers. Most of the shipping orders are now being 
executed in the south, and this must go on until "the price of pig 
iron is considerably reduced. Common malleable iron bars are 
selling from £7 17s. 6d. to £8 5s. Ships and boiler plates from 
£9 to £11, and nail rods about £8 5s. per ton. 

Messrs. Aitken and Mansel launched on the 2nd inst., from their 
shipbuilding yard at Partick, a twin screw steamer of 300 tons 
burden, extreme length 125ft., breath 22ft., depth of hold 8ft. The 
engines for this vessel, which were constructed by Messrs. James 
Aitken and Company, Cranston-hill, Glasgow, are 50-horse power, 
and have inverted cylinders. She has been built for the Angola 
Company (Limited), and is intended to develop the trade of the 
river Coanza, situated twenty miles south of the city of St. Paul 
de Loanda the capital of the province of Angola, and one of the 
great sources of communication with the interior of Africa, from 
which enormous supplies of palm oil, coffee, bees-wax, gum, and 
ivory are obtained. Of this river the Angola Company (Limited) 
have obtained from the Portuguese Government the exclusive 
privilege of traffic for twenty years. To still further work out this 
valuable concession, the company have had constructed by the 
same builders a river train, consisting of ay ger and tug paddle 
steamer, and five barges. These are built of steel, and of vei 
light draught of water, being intended to navigate the river as far 
up as 200 miles from_the coast. The twin screw was named the 
Andradc, 

On Saturday the Elwy, a paddle steamer with beautiful lines, 
was launched from the’building yard of B. Seth Rutherglen, of the 
following dimensions: 205 ft. long, 20ft. broad, and 9ft. deep. 
Her machinery will consist of a pair of oscillating steam engines 
of 120-horse power, and an upright multitubular boiler. 

The Glasgow Industrial Exhibition was closed on Saturday, 
having turned out far more successful than was ever anticipated 
by the most sanguine members of committee. Instead of dimi- 
nishing the attendance was increasing towards the close, upwards 
of 7,000 people having paid for admission during Friday and 
Saturday, the two last days. In the meantime the committee 
are busy settling accounts and getting up medals; and, when 
finished, the formal report will be made and the prizes distributed 
to the exhibitors. It is intended to convert the building which has 
been used for the exhibition into a suitable one for a museum, 
— is intended to be got up shortly as a permanent exhi- 

vition. 

On the beginning of this month Granton was constituted an 
independent port. During the last few years the trade has 
increased to such an extent that the necessity of having a separate 
and distinct establishment there was frequently urged upon 
Government by influential members of the p mers community. 
The result has been that the Lords of her Majesty’s Treasury, by 
an order dated the 29th of December last, declared that ‘‘ on and 
after the Ist of April, Granton should become an independent 
and warehousing port for all goods except tobacco, and for 
tobacco removed for home use or ships’ stores.” By a subsequent 
order dated the 15th of March, the Lords legalised ‘‘the east and west 
breakwater, and the middle pier for the lading and unlading of all 
goods,” and defined the boundaries. The capabilities of Granton for 
carrying on an extensive trade ave very great. The central pier 
is set apart for the steamboat and passenger traffic exclusively, 
while at the mineral wharf excellent arrangements are made for 
the export of minerals and the import of grain and other mer- 
chandise. At the western breakwater six powerful steam cranes, 
two of twenty and four of five-horse power, have been erected for 
facilitating the traffic at that spet. 

On Tuesday last there was launched from the shipbuilding yard 
of Messrs. A. and J. Inglis, Pointhouse, near Glasgow, the Meg 
Merrilees, the first of two beautiful saloon paddle steamers which 
are to form valuable additions to the fine fleet now plying in the 
Firth of Clyde. The following are her principal dimensions :— 
Length of keel, 190ft. ; breadth of beam, 23ft.; depth of hold, 
7ft. Gin. She will be fitted by the builders with a pair of oscil- 
lating engines of 100-horse power nominal. 

On the same day Messrs. J. and R. Swan launched from their 
ship-yard, Kelvindock, an iron screw lighter for the Carron Com- 
pany, intended for their canal traffic between Grangemouth and 

ort-Dundas. Immediately after the launch the Messrs. Swan 
proceeded to lay down the keel of an iron screw steamer of 
500 tons burthen. 

The usual monthly meeting of the Association of Assistant 
Engineers in Glasgow took place in the Religious Institution 
Rooms, on Tuesday last ; Mr. J. R. Cassels, vice-president, in the 
chair. Mr, David Shaw read a paper on ‘‘The Teeth of Wheels,” 
which was illustrated by drawings and models descriptive of the 
involuted, epicycloidal, and odontograph forms of teeth. A vote 
of thanks being given to Mr. Shaw for his interesting paper, 
Mr. Charles Smith gave a description of a novel wood-cutting ma- 
chine, exhibiting specimens of work, &c. Its simplicity, combined 
with a wide sphere of useful application, was highly appreciated. 
Mr. Smith received a vote of thanks for his valuable communication. 

On Saturday last the Cosmos, a twin screw steamer, recently 
launched by Messrs. A. and I. Inglis, went down the river on her 
trial trip, and attained a speed of ten knots an hour, with 120 








tons dead weight of cargo. Her dimensions are 151ft. long, 24ft. 
Gin. broad, and 8ft. Gin. deep. She is fitted with two pairs of 
direct-acting engines of 50-horse power nominal, made to work 
independently of each other, and this was found of great advan- 
tage in manceuvring the vessel. (The engines during the trial 
made 160 revolutions per minuté, and worked at this high speed 
without the slightest vibration or heating. aes 

The Caledonian Railway Company have just declared a dividend 
of 74 per cent. to the 4 shareholders. The traffic returns 
for the week ending March 25th, 1866, are as follow :—Passengers, 
93,896 ; receipts for mgers, parcels, mails, &c., £6,974; for 
goods, minerals, oul cattle, £19,373; total receipts, £26,347; 
corresponding week in last year, £24,317; increase, £2,030; eight 
weeks this half. ear, £207,889 ; eight weeks in corresponding 
period last year, £190,075, increase, £17,814. 

Strikes for more wages and shorter hours are now the 
order of the day amongst all classes of workmen north of the 
Tweed. These strikes have generally been confined to what is 
called skilled labour, but their example is being followed by others; 
the masons and bricklayers’ labourers in Glasgow are at present 
out on strike, the consequence of which is that the building trade 
is at a stand still. A large and influential meeting of the master 
masons, bricklayers, and plasterers, was held in the Trades Hall on 
the forenoon of the 2nd inst., in reference to the strike. After 
hearing reports from the various deputations appointed at a 
previous meeting, it was unanimously resolved to abide by their 
offer of 3s. 4d. per day of ten hours. The meeting then adjourned 
till Monday the 9th inst. 

On Saturday there was launched from the we a yard of 
Messrs. Randolph, Elder, and Company, Fairfield, the Earl of 
Belfast, a screw steamer of 461 tons, to run between Ardrossan 
and Belfast; and on the same day Messrs. Wm. Denny and 
Brothers launched from their south yard, Dumbarton, a large 
screw steamship, named the Avoca, of the following dimensions :— 
Length of keel and forerake, 255ft.; breadth of beam, 32ft.; depth 
to spar deck, 264ft.; tonnage, builders’ measurement, 1,284 tons. 
The engines will be supplied by Messrs. Denny and Company, 
Dumbarton. They are direct-acting, have surface condensers, and 
are 250-horse power, nominal, 

The Ardencaple, the first of a new fleet of steamboats for the 
Greenock and Helensburgh ferry traffic, built by Messrs. Robert 
Duncan and Co., Port Glasgow, and engined by Messrs. Rankine 
and Blackmore, Greenock, made her official trial trip the other 
day, and gave great satisfacti She st 1 the distance 
between the Cloch and Cumbrae lights, against a strong south- 
west breeze, in fifty-eight minutes, being a rate of speed equal to 
14137 knots per hour. She is propelled by two oscillating engines 
of 50-horse power, 27in. cylinders, 3ft. Gin. stroke, and works with 
40 lb. pressure. 

Last week there was shipped from Greenock twelve tons coal 
and twenty-four tons oak iron, by Stella, for Newfoundland ; 
370 tons coal and 400 tons pig iron, by Cuthberts, for Quebec; 
112 tors coal and 250 tons pig iron, by Renfrewshire, for Quebec ; 
and 500 tons pig iron, by Scotia, for Quebec. 

A special general meeting of the Institution of Engineers in 
Scotland was held on Wednesday evening, the 28th ult., when 
afterwards the sixth ordinary general meeting was held. After 
some preliminary business a communication from Mr. John Fer- 
guson, ‘* On the Probable Causes of the Loss of the Screw Steamer 
London,” was read. <A very interesting discussion ensued upon 
the paper, and also upon the bill which is at present before Par- 
liament to amend ‘‘The Merchant Shipping Act, 1854.” The 
meeting, which was a very large one, appointed a ittee to 
meet and fix upon what they considered proper to do. 

During the past month there have been launched from the 
shipbuilding yards on the Clyde eight screw steamers, seven 
paddle steamers, three sailing ships, and one steam dredger, with 
a gross tonnage of 12,023 tons. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

NortH Eastern District: Tyne and Mediterranean Trade: 
Trade on the Tyne: New Railway Station at Blyth: Hartlepool : 
Cleveland Iron Company—StatE or TRADE: Leeds: South 
Yorkshire: Cleveland District: Shetield -Horwitch HaRrBour 
ESTATE AND IMPROVEMENT BILL-—BIRKENHEAD AND HOYLAKE 
RAILWAY—-ACCIDENT ON THE AIRE AND CALDER CANAL 


WITH regard to the north-eastern district, we may observe that 
an announcement made by Messrs. T. and W. Smith of their 
intention to run a line of steamers between the Tyne and the 
Mediterranean has attracted a good deal of attention. Lines of 
screw steamers have been employed in the goods trade between 
London and Liverpool and the Mediterranean some years, and 
recently the owners of these vessels have added considerably to 
their fleets. Screw vessels are gradually working out sailing ships 
in many of the trades in the Mediterranean. There is an evident 
opening for a good business between the Tyne and the Mediter- 
ranean. In connection with the nine hours movement it is said 
that some of the iron shipbuilders are making arrangements to 
bring joiners from Scotland. Very determined efforts will be made 
by the masters to carry on their works by some other means than 
by their late hands, rather than yield to the demand for nine hours 
od day. It has been determined to build a new railway station for 
Slythe ; there will be ample room for a goods station, as well as 
warehouses and other appurtenances, and the work will be shortly 
commenced. Another screw steamer arrived at Hartlepool during 
the past week, which is about to be put into the London coal trade. 
One of the screw colliers trading from this port, the Hartlepool. 
made a voyage to London and back in four days and a half during 
this week. A strike at Messrs. Pile, Spence, and Co.’s (Limited), 
continues. The manufactories, ironworks, rolling mills, &c., are 
well employed, and with the exception of the depressing influence 
of the strike, business generally is good. At the last sitting in 
Chancery for the winding-up of the Cleveland Iron Company, a 
claim made by Mr. Beckton, the engineer, for £1,500 for services 
rendered, was adjourned for further evidence and cross-examina- 
tion. It was held by the sitting deputy that 2} per cent. on the 
proposed outlay of £60,000 was not unreasonable. The claimant’s 
solicitor said his client had been engaged fifteen months, but 
would accept £1,100. The opposing parties resisted, and the 
decision was as stated. The claims of directors for payment for 
attendance at meetings were then considered,and were determined 
favourably. 

The Leeds Chamber of Commerce, reporting upon the iron, 
machine, and engineer tool trades of that town and district, 
observes :—‘‘ The iron makers are busy, especially in better sorts. 
The demand for cast steel tires is quite equal to the supply, and 
the manufacture of them is steadily increasing here. The machine 
makers are very fairly employed, but are not so busy as during 
the previous months. _ The engineer’s tool makers are very busy. 
The locomotive and railway plant makers are all well supplied 
with orders. The cut nail trade is very brisk.” With regard to 
the South Yorkshire coal trade, we may observe that the Great 
Northern are not carrying so much coal to London as is usual at 
this time of the year; but.trade to Lancashire and Sheffield is 
brisk, and a fair demand exists for Hull and Grimsby. The coke 
trade is active. In the Cleveland district, the number of furnaces 
in blast is eighty-six ; out of blast twenty-one ; building fourteen. 
The condition of the finished iron trade throughout the Cleveland 
district is a The mills have-been kept regularly em- 
ployed, and in all descriptions of finished iron there has been a 
good business done both for home and continental houses. The 
demand for plate iron is on the increase, and should the dispute 
still pending between the iron shipbuilders and their workmen be 
brought to a close, there is every prospect that the makers of this 
description of iron would have a difficulty in meeting their 
demands. This is obvious from the fact that a large quantity of 





boiler plates are sold to go into the Staffordshire district. The 
iinsatisfactory accounts which come to hand, the state 
of affairs in America, must, of course, have an effect upon the 
ironmasters at home, as that amount of confidence cannot be dis- 
played while monetary transactions are fraught with so much 
uncertainty. The uncertain state of the money market at home 
must also in many instances greatly lex speculators in this 


-e mmodity. During the week the shipping of pig iron has been 


\ ~ brisk, upwards of 2,000 tons having been floated for the 

. ch, Welsh, and French ports. The make of pig iron has beer 
slightly increased. The stock of pig iron in the warrant store at 
Middlesborough is steadily increasing, and every confidence is 
displayed by the holders .that there can be but little, if any, 
reduction in the price of pigs to be permanently calculated upon 
by the consumers. At Sheffield there has been rather a slackness 
in the silver plating and Britannia metal branches, some of the 
home houses giving their men only partial work. The saw trade 
is duller in some markets, but more active in others. There is 
less pressure in some of the tool branches, though the engineer’s 
tool makers are still very fully employed. There is a good demand 
for machinery, and the cutlers continue busy in all branches. 
There is rather less doing in the general steel trade, and in the 
steel wire branches.’ There is an unabated demand for most 
descriptions of railway material both at Sheffield and Rotherham. 
One firm has just received an order for twenty locomotives for one 
of the large English companies. The file trade dispute is still 
unsettled. The employers have expressed their willingness to 
refer the question of wages to arbitration, on condition, that the 
men withdraw all opposition to the introduction of iniachinery iff 
the several branches of the tradé. ; _ . 

The Harwich Harbour Estate and iagavrement Bill, for incor- 

rating a company for reclaiming the slob land westward of the 

wn, and making a tidal basin and navigable cut, has passed a 
Lords’ committee. Among the witnesses examined in support of 
the bill were Mr. Scott, registrar of the London Coal Exchange, 
and Mr. Moseley, manager of the Great Eastern Railway. The 
two latter gentlemen spoke most strongly as to the necessity of 
the proposed facilities for accommodating the continental traffic, 
and the shipment of coals to the Continent from the midland 
counties, in which an enormous trade was spoken of as likely to 
take place. Further opposition to the bill is threatened in the 
House of Commons. ‘ 

The Birkenhead and Hoylake Railway, which will open up a 
delightful stretch of sea-coast between the Dee and the Mersey, and 
bring the rising watering-place of Hoylake within half an hour's 
distance of Liverpool, will be opened about the 26th April. The 
inspection by the Government officials is expected to take place 
next week. y 

A day or two since the Aire and Calder Canal burst, and nearly 
half-a-mile of the water was run off. e son of the lock-keeper 
at the Barnsley aqueduct observed the water lowering gradually, 
and on further observation it was discovered that the water was 
making its way apparently into the earth, the embankment 
seeming to be perfect the whole distance. The leakage was at last 
detected, and workmen were employed to throw into the canal 
bags of sawdust, hay, straw, and clay, but all their efforts were 
ineffectual until the water was dammed at the Old Mill and 
Aqueduct bridge. It is supposed that a slip in the rock under- 
neath, consequent upon coal having been got, is the cause of the 
accident. The water found an outlet through the rock into some 
lowlands underneath the aqueduct, and flooded the deep trenches 
which run on both sides of a coal railway there, but without 
causing any serious damage. 
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perton . 9 0 0.. 91 0 9} 99 0 0.. or 
Best selected | 92 0 0., 94 9 0} 92 0 0.. 93 0 O 
Sheet .... |/95 0 0..96 9 C| 9% 0 0... 0 9 O 
Bottoms.......0+ 99 0 0..101 9 0} 99 0 0..100 0 0 
Australian, per to’ 92 0 0.. 95 9 0] 91 0 O.. 94 0 D 
North American . 000... 09 0 000. 090 0 
Spanish Cake ... | 84 0 0..85 9 0] 84 0 05.8) 0 0 
Slab. for prod. 96 per cent. ..| 86 0 0.. 87 9 0) 82 10 ges 8 0 6 
YELLOW METAL, per lb. ......| 0 0 7% © © 8%) 0 079... 0 OR} 
IRON, Pig in Scotland, ton......| 3 14 0 cash 212 0 cash. 
Bar, Welsh, in London ......] 715 0.. 8 0 9] 715 0.. 8 9 O 
Besvecccoee| 613 6. 615 9] 615 0.. 7 0 0 
Staffordshire..| 810 0.. 0 0 9| 8 0 6.. 009 0 
Rail, in Wales .......ee00- eo} 612 6. 615 9] 615 0.. 0 0 0 
Sheets, single in London ....| 1010 0.. 0 0 9 11 0 0.. 0 0 0 
Hoops, first quality.......... 910 0...915 9 100 0.. 0 0 0 
WaliF0ds.cccceccccescccococe $10 0.. 815 9 900... 0 0 0 
SAE. .ccosccevecssnsess| BM CB HM UND. HOP 
LEAD, Pig, Foreign, per ton.... | 20 0 0.. 20 5 9 19 5 0.. 1910 0 
English, W. B......00cseec0e | 22 10 0,.. 22:15 9) 21 5 0.. 0 0 0 
Other brands ..cccceccecees | 2015 0.. 21 5 9] 20 0 0.. 20 6 O 
Sheet, milled .....eeeeeeeee 22 00.. 0 0 4% 2100. 000 
Shot, patent ...... eoneees mime ti €enwet. FBP 
Red or minium.......0.0002. | 22 0 0.. 0 0 9 21 00,. 0 0 O 
WME ccorecesecesvsnes em t.. © AS 2s. 00 8 
Sree Ch. ccccccccocces 28 0 0.. 2915 %| 2610 0.. 0 0 0 
Litharge, W.B....cccccccceee | 2415 0..25 0 9 23 00.. 0 0 0 
QUICKSILVER, per bot. ........| 8 0 0.. 0 0 ®| 8 0 0. 0 00 
SPELTER, Silesian, per ton......| 2415 0.. 0 0 © 19 7 6. 0 0 0 
English sheet ....... 31 0 0.. 32 0 9 24 00.. 0 0 0 
White zinc, powder... 000.009 000.000 
STEEL, Swedish faggot 000... 00 % 600, 000 
DEE tosccessvese 15 5 0..1510 9 15 0 0.. 0 0 0 
TIN, Banca, per cwt.. 4510.. 4 6 9 414 0.. 415 0 
Straits, fine—cash . 4410... 0 0% 4710. 48 0 
Prompt 3 months 460.00 9% 490.000 
English blocks ....... 490... 411 9 413 0.000 
TROND cccsreiinaume wisest 210 Oy. £18-7). 4 OO 9S 
Refined, in blocks..........| 412 0.. 414 %| 416 0.. 0 0 0 
TINPLATES, per bx of 225 sheets 
BS GeRvcccccesccevcccccces| § FT Oe 1 8 OL 8 8 O. 8 8.0 
BE Bai vcccosccsosesesesce| PI Qe 3M GO 1 6 6. 1.8 8 
SEGUE ccccccessveceres | 1 Be 1H GS 1 8.6.1 9 °S 
TX dittO.cccccccccccccccesee! 119 6. 2 0 G| 112 6G. 115 G 








PRICES CURRENT OF TIMBER. 
1866. | 1865. | 1866. | 1865, 














Perload—£ 8.4 5, £e#£ 3.) Perlood—£ 8s £58 £5 £8, 
Beak  cecccccccece 11 10 12 10 | 12 10 13 10 || Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415) 310 415 || Canada, Ist quality 17 1020 © 18 019 0 
yellow pine... 215 310/) 3 0 4 0)/ io... 131014 10 13 01410 
St John’s N.B,yel.. 0 0 0 0] © O O © | Archangel, yellow. 12 013 10 13 1014 10 
Quebec, oak, white.. 5 0 510] 510 610 | St. Petersburg yel.. 101012 0 11 113 0 
irch 4 5 435| 310 410 | Finland ....... 8 016 0 8 610 0 
Memel...... © 0 0 0] 0 0 O O || Memel .......... 0 0 0 € 10 015 0 
Im 310 5 0| 310 5 © | Gothenburg, yel... 9 O11 0 10 O11 O 
Dantzic, oak 310 6 0} 310 610 white 8 0% 0 9 0 910 
Te. 2 5 310/ 215 310 | Gefle, yellow...... 10 O11 © 10101130 
Memel, fir . 3 0 310] 310 4 0 || Soderhamn ...... 9101L © YI] O 
IER ce sevee + 3 5 310] 310 3 5 || Christiania,perO. 
Swedish ..........23 5 210) 210 215 || 12ft. by 3 by 9> 18 023 0 18 023 0 
Masts, Quebd rd. pine 619 810) 610 & 10 I in yellow .... 
yl. pine 5 0 6 O} 5 0 6 O | Deck ya | 
rd, pineO0 0 00/000 || pve ft. Sin... 014416 0416 
Lathwood,Dantz.fm. 510 610] 710 8 0 |! Staves, per standard M 
St. Peter’s7 0 8 O| 810 9 10 || Quebec, pipe...... 80 085 0 6 065 
Dials. per C., 12ft. by 3ft. Din. | puncheon 20 025 015 019 © 
Quebec, wht.spruce 13 1u 19 0/14 018 0 Baltic crown } ,. 46 ox 
SeJohnwht spruce 13 015 0113 015 0 || pipe... j 1700 190 O80 0200 








COMPETITIVE GUN CARRIAGES. — We feel much pleasure in 
stating that the Admiralty have decided upon testing Sir William 
Armstrong’s carriage side by side with (onmander Scott’s, on 
board the Bellerophon. This is really doing the right thing in the 
right place and at the right time. The Armstrong carriage is not 
yet mounted in the battery of the Bellerophon. It appears to 
possess unity of strength, simplicity, and efficiency in design and 
construction. The system of its compressers is similar to that 
adopted by Captain Rk. Scott with his competitive carriage, with 
the exceptions that Sir William’s carriage slide has friction metal 
compresser plates whcre Captain Scott’s has tapered timber balks, 
and Sir William's compressers are self-acting, whereas Captain 
Scott’s are not. . 





* 








Aprit 13, 1866. 


THE ENGINEER. 











ON LIGHTNING CONDUCTORS, 


Nor only has the practical utility of lightning conductors 


been seriously questioned hy some, but the assertion has 
been gravely put forward that conductors, when attached 
to bulldi zs, actually imperil a oe Such notions, if 
merely popular, would be deserving of little attention, btif 
when competent men — in them and back them y,, 
by ample scientific knowledge, and apparently corrobora- 
tive facts, it becomes a matter of interest to consider the 
subject a little in detail. Some time since an animated 
discussion was occasioned by the explosion of a powder 
—— in India. Government called upon the superin- 
tendent of electric telegraphs to report upon the efficiency 
or otherwise ef lightning conductors as usually opened to 
magazines and other structures; and in order to place the 
question beyond dispute the matter was subsequently sub- 
mitted for confirmation to two of the more eminent electri- 
cians at home. The result, as may be sup 
difference of opinion which .was animated by a little 
warmth of temper, and a discussion that threw much light 
on the subject put the question once for all at rest: It 
appeared, supported by a certain amount of evidence, that 
conductors Fa in actual contact with a eyes are of 
uestionable utility, because it was found that the electrical 
ischarge in some cases took a lateral direction instead of 
passing freely into the earth through the we rod. 
Assuming that a conductor is properly constructed, this 
would be a fatal objection to ever attaching lightning rods 
to buildings, but there is reason to believe that lateral dis- 
charge is only the result of some breach of continuity or 
imperfect insulation, and therefore cannot be with reason 
urged against the practice of attaching conductors to struc- 
tures that they are designed to protect, if only reasonable 
precautions be heereall with regard to the position and 
mode of attachment. 5. b> 

If a conducting rod be fitted in the usual manner, only 
with a small interval left at one point, it will be interesting 
to observe the phenomena that are displayed during an 
electrical storm. It does not follow of course that the con- 
ductor is to come within the influence of electrically-c 
clouds, and ,it may therefore be either active or not, but 
if it should be instrumental in silently discharging any 
portion of the electrical charge to the earth, a stream of 
sparks will be observed to from one rod to the other 
at the point where the continuity is broken. If, then, by 
a suitable appliance the distance between the ends of the 
rods be increased, the sparks will be observed to pass at 
longer intervals of time and with more uncertainty, evincing 
at the same time a tendency to lateral divergence. Thus 
it will be apparent that if conductors are to be efficient 
protection they must be carefully fixed, for it is undoubted 
that electrical discharges display remarkable eccentricity as 
to the direction they select in travelling to the earth; 
sometimes departing from the more obviously direct course 
to visit such metallic objects as may be in the neighbour- 
hood. It is not necessary that a lightning rod be broken 
or disconnected in order that it shall prove ineffectual, and 
consequently dangerous, for if the lower extremity of the 
rod be not carried sufficiently far into the ground and 
placed in effective contact with some good conductor, the 
rod will in all probability not only turn out to be useless, 
but will prove destructive to the building by affording a 
channel for the electric current to such parts ‘as would 
otherwise be out of danger. Some have thought that con- 
ductors not only discharge the electric fluid to the earth, 
but that they actually exercise an attractive influence, 
drawing into their vicinity clouds that are in a state of 
electrical disturbance; such an opinion has, however, been 
pronounced by the highest authorities to be erroneous, and 
one author has, by a happy illustration, defined exactly ‘the 
function that a lightning conductor discharges. He com. 
pares it to a watershoot that carries off every drop of rain 
that reaches it above, while it can have no influence what- 
ever in attracting rain into its vicinity. The conductor, 
then, has no other influence than a protective one, offering 
a more effective course for the e of the electricity to 
the earth—its ultimate destination—which it will certainly 
reach by foul means if it cannot do so by fair. 

Conductors are by no means so generally adapted to 
buildings as they should be; and it not unfrequently 
happens that structures, although provided with lightning 
oak derive no protection whatever from them, occasionally 
actually suffering injury from lightning while in a state of 
supposed security. is has been urged as an argument 
against the use of lightning conductors, but of course it 
is a fallacious one, and if it means anything it is that 


lightning conductors, like all other appliances, must be 
designed and fitted on sound principles if they are_to be 
effective. 


The rule for determining the length of a conductor is 
exceeding simple. Supposing a to be fixed perpen- 
dicularly in a level plane it will protect the plane from 
being struck by lightning anywhere within the area of a 
circle described round the conductor, the radius of the 
circle being twice the length of the conductcr; in other 
words the protective influence of a conductor is determined 
by a cone, the height of which is equal,to half the radius 
of the cone’s base. Bearing this_ principle: in view it will 
be a simple matter to ascertain how many conductors, and 
of what len h, will be sufficient protection for any build- 
ing. It will generally be practicable and advisable to coni- 
nect all the conductors together,’ and if this be done one 
rod will answer for all to carry the current into the earth. 

If it were possible to arrive at the greatest discharge 
that could pass to the earth in a thunder storm, there 


would be no difficulty in determining the exact diameter » 


of alightning rod; this, however, is not either practicable or 
necessary. There is no instance on record of ahy rod of as 
t a diameter as Zin. being fused by lightning, and 


| tl to leave ample margin, the standard diameter 
for iron rods has béen fixed at one inch. Every conductor 
should be fitted with a copper point, which should be 
widened out below to receive the iron rod, and one should 
be united to the other by solder, otherwise the iron rusting 
will be in imperfect contact with the copper. Copper, 
being about seven.times as good a conductor as iron, is 


-but the conductors themselves. 





much less liable to fusion, and is therefore one of the 


most suitable substances for formi ae ay Oe 

economy of iron, 
showever, renders its adoption more usual, and when the 
conductor has its own weight to support for a considerable 
height iron is evidently the more suitable material. 
Platinum has occasionally been used to point conductors 
on account of its not oxidising by exposure, but its liability 
to fusion is much against it, and moreover it is very ex- 


pensive. 
The best form for the extremity of a conductor is worth 
Charges iaay be deus of gradenliy and clsatly by pole 
c may rawn off and silently by points, 
or, to more scoeiine craic is more readily 
restored through points on account of the induced electri- 
city attaining to great intensity and rapidly neutralising 
the electricity of opposite kind. It is, however, not 
advisable to make the conductor of too, fine a point, as 
then it becomes liable to fusion, and a conical extremity of 
about oor will be found to answer very well in all 
5 yea ough geen conductors are the more scientific 
and useful kind, they are not alone effective for their pur- 
pose—a blunt end or a ball will be equally, efficacious— 
though the conductors will be more liable to fusion from 
having to transmit the whole charge at once, and of course 
the advantage of a silent discharge will be lost. Should 
copper be selected as the material, its high conducting 
power will admit of a considerable reduction in the 
diameter of the rod; half an inch square is found to be 
ample for the section, and as effective as the iron rod of 
one inch diameter. For the protection of ships from 
lightning copper is almost invariably used, sometimes in 
the form of rod, but occasionally it is disposed, as recom- 
mended by Sir W. Snow Harris, in plates, which are incor- 
porated with the wood work of the masts, and communi- 
cate freely with the er sheathing, thus forming the 
most favourable system for transmitting the electric dis- 


The attachment of conductors ought invariably be made 
by some non-conducting substance, such as glass or gutta- 
percha, or, in lieu of better, brackets of baked wood answer 
very well; they are merely bored to fit the rod and con- 
nected with the wall. 

In fixing a conductor perhaps the most important point 
to be porn! is the cotemvutiaitted with the itdtad ond 
on this particular alone much of the conductor’s value 
depends. The essential condition of success is that the 
lower extremity of the rod be carried down into contact 
with water or a moist soil; when practicable, the approved 
method is to lead the rod away from the building, carrying 
it through a trench filled with breeze and placing the lowér 
extremity in a well. The breeze the double 
advantage of being a conductor and of preserving the 
rod from rusting. e extremity of the rod that is 
immersed in the water may with advantage be divided into 
branches, Charcoal has been recommended as a m°cium 
of contact with the earth, but quenched breeze is a better 
conductor and is easily procurable. 

There are a few of the phenomena produced by lightning, 
that although not of any ee importance, yet in a 
scientific point of view can ly fail to interest; of these 
may be mentioned :—Fulgurites or fulminary tubes, which 
are observed in sandy localities after they have been 
visited by thunder storms. These fulgurites are tubes in 
the sand which mark the e of the electric spark, and 
are formed by the vitrification of the silicious particles 
consequent on the excessive heat. The tubes have at the 
surface a diameter varying from one-twenty-fifth to three- 
fifths of an inch, and taper gradually towards the bottom. 
In length there is much variation, but occasionally they 
have been found as long as twenty-five and thirty feet, 
not, indeed, that a whole length has ever been procured 
anite perks the. tubes, aa, many be imagined, are ex- 

i fragil e, an e consist of disconnected 
le: the of ‘ew inches. Tas 3 

e black deposit left by lightning upon any object that 
has been struck has given rise to much speculation as to its 
origin. These pulveruJent deposits on analysis prove to 
consist principally of iron in various of oxidation, 
together with sulphur and carbon: It might easily be 
fancied that depositions of this character were derived in 
some way from the objects struck (when these are build- 
ings); but the fact of the same deposit being found on 
trees completely isola’ ves conclusively that the 
deposit must have its origin in the atmosphere; how and 
in what state the iron exists is not understood, but there 
is no doubt that lightning always comes charged with the 
three elementary su 

The destructive power of lightning is doubtless due, in 
great measure, to the resistance offered by objects to its 
passage, but some of the most complete cases of destruction 
are accounted for satisfactorily by the presence of moisture 
or damp, which, becoming converted into steam, explodes 
with sufficient violence to shatter the stoutest trees in a 
forest to shreds. This theory is borne out by the fact that 
in many instances, when the destruction is most complete, 
no trace of carbonisation whatever is to be found. 





THE NortH Moor Founpry Company.—A 

been issued of the North Moor Foundry Company ( 
capital is £60,000, in 6, shares of £10 each. It 
appears that since 1857, when the present i commenced 
business, considerable sums have been , and that ees ® 
wanting at present to render the concern thoroughly table but 
a little more capital. The proprietors have adopted the praise- 
worthy but rather unusual course of placing their books in the 
hands of public accountants for examination, and from their 
report we learn that the affairs of the firm are in the healthiest 
condition. We may add that a dividend of fifteen per cent. is 

guaranteed, and that a good board of directors has been formed. 
Navat Enorveers.—The following appointments have been 
made at the Admiralty:—John Brown, engineer, to the 
additional, for services at the Cape of Good Hope 
dockyard; J 8. hey een, to the Britomart; Robert 

eron; James 


Evans, engineer, to the R. J: assis- 
tant engineer, to the Heron; J h Manly and George Moses, 
assistan’ Princess Royal, 


ts 
ited). The 


, tional, for 
, first-class assistant engineer, to the 
B ; Donald Gibb, second-class assistant , to the 
Heron; Robert L. Owen, second-class assistant engineer, to the 
Barracouta, 





ON A GRAPHIC METHOD OF FINDING THE 
MEAN PRESSURE OF EXPANDING STEAM. 


sure of expanding team in new, a0 far a1 know t is 
correct to about one-hundredth part of the initial absolute 








i Draw a straight line CA in which take A B= 4A C 
About C, with the radius C B; draw the circular are B D; 
and from A, perpendicular to C B, draw the straight line 
AD, meeting that are in D. 
B 
F 
° E 
Cc 





Let DE + DA be the fraction of the cytindor-oaety 
at which the steam is cut off. From E draw the ordinate 
EF parallel to AB. Then EF + AB will be the ratio of 
the mean absolute pressure to the initial absolute pressure 
nearly, , 


y: 
Glasgow University, April 9th, 1866. 





ON THE UTILISATION OF SEWAGE.* 
By Batpwin LatuaM, C.E., Croydon. 
INTRODUCTION. 

IT has been very clearly demonstrated that the life and health 
of communities is in a degree dent upon the observance of 
certain sani measures.. That there is a necessity for such 
rwreasures has seen by the early reli ordinances of the 
Jews and other nations, and confirmed historians who have 
touched upon the internal ts and conditions of ancient 


cities and towns, and su at the present day by the nearly 
unanimous opinion of medical men and by the sta‘ returns 
of this country. It is unnecessary, therefore, to enter into 


argument or adduce any evidence as to the necessity of sani 
—— as it —— taken for Lg ey? that ate poaness 
atm eric im arising from the decomposition of animal 
or ~agveanie we ie on be. allowed to. accumulate in the 


midst of our 
the ‘character of a certain class 


press the evils arising from 
and to sewer and cleanse the di committed 
From remote periods, habits of ‘cleanliness have been considered 
by some persons in ene gem as conducive to the pre- 
——— of pape and 3 yet pany ae a, 
ittle regard to tary measures, an was not un olera 
and other epidemic diseases had decimated our ulations, 
were tll Gectening = with their dire calamities, that the few 
pn ye ep in our py ; — open, 
under their guidance, a large num of towns have n 
sewered and drained which before were totall =e i wi 
any efficient system of drainage. At this in the history of 
sanitary reform, the pioneers of the science were so impressed 
with the enormity of the evils arising from retaining decom 
matter in the vii wt Loading ed digmere ge pospens Raped 
upon sewage as a nuisance to be d of as q' Kap ponies so 
they poured it into the nearest or watercourse, in the hope 
that that stream would bear it harmlessly to the ocean, where 
it would be entombed for ever from sight; but the result has turned 
differently than was expected. Nature rebels against the waste, 


Ege 


cleansing 
effect in reduci: 
hand, it cannot 


nations poured — ayy rey ? ons 
more necessary, when considered many large popu- 
lous districts are entirely dependent for their water-su Bye 


rivers into which a large amount of is poured, 
sewage, which in a river is a bane to the eountry‘would, undor 
other circumstances, if properly u go to the wealth of 


the nation. 
Waar 18 SEWAGE, AND WHAT I8 ITS VALUE? | 


& 


the 

animals, the soap re ni from kitchens, &c., the 
drainage of slaughter-houses, © and streets. The 
ae = with the habits of our 
)  anamen So geet Maptioe te tee at of 

supply q 
t its chemical value be Sectolaed 

except after a long course of experiments, Yet a 


if 
eee 
Hil 
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———— a 
the sewage 1 And in in the sewage should be ascertained, it becomes abso- ges eretene RED mere cortainty than under the dc syetem 
out — Ld to whom the is ately: indispensable, yet, as a general once ascertain ee ee en eeuinty pad 
find from experience that a and value of the constituents of sewage as contributed by one indi- | can be. from a given area with far greater certainty and 
aysiem of ullliendion. antl eS 2 See Fepeela "ye Oe nes oe you Sow D economy. 
bestowed on matter. “But let it not be under- | standard of value is easy « VALUE OF THE TEMPERATURE OF SEWAGE. 


be so arranged 

Has hoary wets the } of the 
niary gains. In‘ for the atilisation of sowage simplicity is 
be attained; and it is surprising how nature 
efforts to aid her in the fulfilment of 
red och bn coeds wth tha apis tas of Oe 
n e 
must turn out to be failures. “ 


The value of sewage has been variously estimated by different 
eee, eae en arene and in giving the 
‘ollowing estimates of the value of the constituents contained 
in sewage it must be fully understood that the value realisable 
eee ny Hae OS SONY SND ee van CH 
en’ 

ee Te ee enn st Soke woes & 
we ‘84 penny 0 bei ton; i 
to this estima ry! pened pac aby tele yor po Fg we 
calculated, is equal to 15s. 4d. per head of the population. But as 


Baron Liebeg states that 828 tons of sewer water are equal injvalue 
to one ton of Peruvian guano, and as he compares the value of the 


constituents of se with the value of the constituents of guano 

at the present marketable dey of guano, the sewage must have 

. value of nearly double that which the lenuned ‘Sate assigns 
it. 

Dr. A. W. Hoffman calculates that the ded matter in 
sewage is worth 15s. 3d. per ton, while the solid residuum from 
the dissolved matter is worth £5 5s., and that all the constituents 
of sewage, when reduced to a solid form, are worth £6 0s. 3d. per 


ton; that one hundred tons of sewage as di from the 
London sewers are worth 17s. 7d., oS 23d. for the suspended 
matter and 15s. 44d. for the dissolved matter. At this rate, a ton 


of sewage is worth rather more than 2d. per ton, or the annual value 
is worth 17s. 7d. per head of the population, provided 100 tons 
correctly eens the amount of sewage due to one individual, 
and which there is every reason to believe is correct in the case of 
London ; but the actual figures calculated by him from the total 
value of London sewage gives 10s. 8d. as the annual value per 
head of the ae. As Dr. Hoffman calculates the total 
value of the London sewage is £1,385,540 per annum ; and as this 
sewage is produced by 2,600,000 persons, and is caleulated in bulk 
at 266,000,000 tons, it must be quite evident that either the total 
value of the sewage is below the value, or, what is more probable, 
that 2d. per ton is too great a value for the sewage. Messrs. Hoff- 
man and Witt have estimated the value of the annual voidings of 
an adult male as follows :— 
Solid matter. Ammonia. Value. 
Ib. Ib. s. d. 
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Dr. Thudichum estimates the value of the urine of an adult 
male as follows :— 





Solid matter. Ammonia. Value. 
Ib. Ib. 8s. d. 
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and that 2,800,000 persons of a mixed population are equal to 
2,000,000 adults. A mean result of the estimates af Medics. 
Hoffman and Witt and Dr. Thudichum, as taken by the “ com- 
missioners y prrenae to inquire into the best mode of distributing 
the sewage of towns, and applying it to beneficial and profitable 
uses,” gives the value of each individual of a mixed population as, 

Ammonia. Value. 

Ib. 8. a. 
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and an estimate made by Messrs. Lawes and Dr. Gilbert tends to show 
that the average value assigned in the estimates of Messrs. Hoffman 
and Witt and Dr. Thudichum is in excess of the value of the 
sewage ; and they consider that the amount of ammonia probably 
contributed to the sewers by a mixed ulation, including the 
supply from all sources, does not pce 124 Ib. per head of the 
population, and that the annual value is 8s. 4d. per head of the 
population, so that if this 8s. 4d. worth of manure is contained 
annvally in 100 tons of drainage and rainfall water, it will give 
the sewage an average marketable value of 1d. per ton. 

Professor Way estimates the value of the sewage of Rugby, at 
from 1d. 14d. per ton; but he considers the constituents of Yankee 
sewage are not worth 14d. per ton. 

Professor Voelcker estimates the intrinsic value of one ton of 
sewage at 2d., but that this theoretical value of 2d. per ton is 
practically greatly reduced, and in some instances would be 
altogether lost. 

— Lawes estimates the value of the sewage of Rugby at 1}d. 
per ton. 

Sir C. Fox estimates the value of sewage at 1}d. per ton. 

W. Hope, Esq., estimates the commercial value of the sewage 
of London at 1d. per ton; he also computes the annual value at 6s. 
per head of the population. 

J. J. Mechi, Esq., gave it in evidence before the select com- 
mittee on the sewage of towns that he estimated the annual value 
of sewage at 16s. per head of the population upon the assumption 
that the value of the sewage was equal to one-tenth the value of 
the food consumed, which value he set down at from £7 to £8 per 
head of the population. 

Mr. Ellis estimates that the value of a ton of sewage is 2d. as 
compared with the guano at £11 per ton, on the principle that 
1,250 tons of sewage contains as much fertilising matter as a ton 
of guano. 

Mr. Morton, in his interesting and valuable paper on sewage 
read before the Society of Arts, calculated that, in applying sewage 
in the meadows of Edinburgh, not more than 4d. per ton is realised. 
If London se was utilised at the same rate, it would give an 
annual return of 6s, 3d. per head of the population. 

The commissioners appointed to inquire into the distribution 
and utilisation of sewage have calculated that at Croydon, after 
deducting £4 per acre as the estimated value of the land, that in 
the cultivation of rye grass jd. to 1d. is realised, and in the 
cultivation of meadow grasses 4d. to jd. per ton is realised. The 
value of sewage has generally estimated by the amount of 
fertilising matter present in it, and this value has been asserted 
by various persons to lie between 1d. and upwards of 2d. per ton. 
Yet it is quite possible all ies may be correct when the vari- 
ableness of the article to dealt with is considered ; so that, 
owing to this very changeability of character, in estimating the 
value of sewage, it will be well always to co it with some 
fixed stand For this reason the author §onsiders that, in 
estimating the value of .the constituents of sewage, it is far better 
to estimate it by the number of persons contributing to the 
sewers than by the price per ton of sewage; use, once ascer- 
tain what is the value of the sewage of one individual of a mixed 
population, you have a standard which, if not correct, is more 
correct than the value per ton when it is intended to be used in 
the case of towns in which there exists no reliable analysis of the 
sewage ; moreover, the value of sewage of any place, when 
upon its analysis, can only be correctly arrived at after a long 

0 


and expensive course of experiments; and although the value 

a correct analysis of the sewage cannot be over-estimated, and 
in the case of some manufacturing towns where it is necessary 
that something more than the amount of fertilising matter 
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be ; 
when other results were expected. The annual voiding of one indi- 


vidual of a mixed tion, as based upon the mean estimates of: 
Messrs. Hoffman poe wite and Dr. Thadichum, gives, in round 
n 


umbers, 8s. 6d. as the value of the fertilising matter produced ; 
yet it must be = clear that the whole of the fertilising matter 
does not find its way to the sewers, as in the most perfect 
_ t -_— wg will ~* On the ae ary dition 
voidings e people, there is a vast amount of fertilising 
from other sources that finds its way into the sewers. From 
the observations that have been made on the sewage of London, it 
is probable that the amount of fertilising matter which finds its 
way into the sewers from sources is about in value equal to 
that of the annual voidings of the population, or, say, 8s. 6d. per head. 
This theoretical or chemical value of 8s. 6d. per head of a mixed 
population is 2d. in excess of the value assigned to it by the com- 
: i Hp i gprs m pllemachaen veer nese or pt een: tion 
of sewage. For practical purposes the estimate of the sewage 
commissioners may be taken. Having decided that the standard 
value is 8s. 4d. per head, it will be a simple matter for calculation 
in every town what returns are likely to be realised from the dis- 
posal, for agricultural purposes, of its sewage. Under some 
circumstances, and in favourable seasons, it is probable that the 
full value in agricultural produce may be realised from its useful 
disposal, because sewage has a value for some pe distinct 
from its chemical ey which value will considered 
hereafter ; but, as a psa ctw ae peng granted that its 
theoretical value cannot always i as in every case the 
cost of transportation and distribution must be deducted from its 
theoretical value before the actual returns can be ascertained. 


VALUE OF THE WATER OF SEWAGE. 

Water is the vehicle that the fertilising matter con- 
tained in sewage thro our drains and sewers eventually to be 
dealt with by the culturists. To a mind trained under the 
present practices of the agriculturists, the presence of so much 
water as is contai in sewage is looked upon as baneful 
rather than of value, and its effects, if poured upon land through- 
out the entire year, are considered to be ruinous; yet, when 
tested in the brag | school of experience, how different are the 
results; and when the facts are ly considered, it is obvious 
that the very presence of water has a value. When fertilising 
matter is conveyed to the crops in water the operation is so 
simple that » labqur that otherwise ron nea uired in 
spreading a solid manure is di with, while the fertilising 
a is equally and uniformly distributed with almost mathema- 
tical ce: ty. 

When the fertilising matter is received in water to a great 
extent, -~ loss by evaporation is checked, and the loss that often 
occurs in the application of solid manures from adverse weather 
is diminished, if not banished, while the matter held in solution 
by the water is at once presented to oe in a state ready for 
assimilation ; the plant, having its f ready prepared for it, 
grows rapidly, onl as the — of growth is greatly shortened, 
a greater number of suitable crops can be taken from the same 
ground in a season under the irrigation system than under the 

i rocesses of farm manuring. e obvious difference 
between the system of manuring with solid manures and liquid 
manures is = that the solid manures are applied to the land, 
while the liquid are applied more directly to the plant in both 
cases. The land is the medium of applying the nutriment that 
goes to build up the tissues of the plant ; but if a given amount 
of fertilising matter in a dry and also in a liquid state is applied, 
the liquid manure is at once food for the plant, while delays must 
take Sees before the solid manure can be assimilated by the plant; 
for solid manure must lie exposed to atmospheric influences until 
it has become soluble, and then it must be taken into solution by 
water before it is food for the plant; so that it is quite obvious, 
other matters being equal, that a greater number of crops can be 
taken from the same area of land under the liquid manure system 
than under the dry manure system, and which is equivalent to an 
increased area of land, but with this advantage, that there is but 
one rent or first charge upon the land. 

Water alone has been found to have a remarkably stimulating 
effect on the growth of plants, It may be said of a plant that it 
lives and grows by drinking, and not by eating; “‘for a plant is 
not like an ani endowed'-with special organs to dissolve 
the,food and make it ready for absorption; this preparation of 
the nutriment is assigned by another law to the fruitful earth 
itself, which in this respect discharges the functions performed 
= stomach and intestines of animals.” It is of no use toa 
plant if the soil contain all the constituents it requires to pro- 
mote its gro if they are not in such a state as can be made 
available; and the first requisite is that they must be soluble, and 
the second requi is the presence of water, for water is the 
vehicle that conveys nutrition alike to the plant and animal. 
The quantity of water that enters the roots of a plant is so 
great that the fertilising matter held in solution is in a state of 
extreme dilution ; and, in fact, a concentrated solution of fer- 
tilising matter acts upon a plant in an analogous manner to an 
atmosphere of pure oxygen upon a living animal—in short, it 
stimulates it to death. Water then modifies the stimulating 
P y of fertilising matter, and tends to er a steady 
and healthy growth, just as the nitrogen of the atmosphere 
modifies the stimulating properties of the life-giving oxygen. 
The amount of water evaporated or exhaled by a ce may be 
arrived at from an experiment made by Bishop Watson, who 
found that on a light and hot sunny day, when there had been no 
rain for a month, plants of grass evaporated water in twelve hours 
equal to ‘035in. in depth on the surface that produced them ; 
a similar experiment after a thunder storm gave ‘087in. Calcu- 
lating from this latter quantity, when the ground is moist, a 
plant of common grass will evaporate water at the rate of quite 
ten tons per acre per day, and assuming that this rate was only 
carried out for one-half the year, it would equal 1,800 tons per 
acre per annum, such is the enormous my of water 
requisite to keep up the healthy growth of the plant, which at 
once testifies to the advantage of furnishing it by artificial 
means when required. Water has a beneficial effect in render- 
ing soluble the inorganic constituents of the soil, and so con- 
verting them into food for the plants. It is well known that a 
plant has a discriminating power of ——e from the soil only 
such food as is suitable for its growth, therefore any matter that 
remaios in the vicinity of the roots, and which is not required 
by the plant, acts injuriously if not removed, by taking the place 
of matter suitable for the growth of the plant. Now, water in 
circulating, as in irrigated meadows, has the power to wash away 
these particles of matter, which, when in excess, the earth loses 
its attractions for; consequently they are removed without injury 
to the land. The circulation of water on the face of an irrigated 
field has the property of protecting a plant from the frost, ‘pro- 
vided the water is kept on constantly during the entire period of 
its duration; and the reason for it is this—that it requires a 
much more severe frost to freeze water in motion than when 
stagnant, and it is equally obvious that water preserves a higher 
temperature than hard frozen ground, so that a plant is much 
better protected when enveloped in water than when exposed 
to the open air. Water itself is also food for plants, as a 
certain amount of water is decomposed in ing through 
the tissues of the plant, and which to build up its fabric. 
The objects of the agriculturist are fulfilled in the application of 
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Sewage yet ial value distinct from the fertilising matter 
contains, 


it from the water that transports it, and this 
is its tem The value of its temperature cannot be over- 
— in a country similar to this, in which extreme changes 


o! see Spd temperature often suddenly take place, and which 
a pet ora oie lants and re 

e value of the high temperature of sewage is more particu- 
larly demonstrated in the depth of winter and during long and 
continuous frost. It is rather a remarkable circumstance, that 
when the greatest degree of temperature is required, the sewage 

it, that is, the temperature of sewage has been found 

by the author to increase with the period of duration of frost; 
this is Pra! owing to the stagnation of surface water, an 
also to the habits of the people, as much less cold water is used 
in the depth of winter than at other times. So great is the value 
of temperature, that a | under sewage irrigation may be seen 
growing even at the time of a severe frost. The author, from an ex- 
periment made during the winter of 1864 upon the irrigated fields 
at South Norwood, and carried out during a period of severe frost, 
was enabled to cultivate a crop of rye grass, which was only sown 
in the early part of the month of November, and when measured 
at Christmas the same year, the plant was found to be six inches 
in height, and was then growing luxuriously; and during the 
following year that crop was cut six times, the last of which was 
within one week of Christmas day, 1865. During the experiment 
of the winter of 1864, in every case in which the sewage was 
— it had a temperature, in the coldest season, some degrees 
above that of the atmosphere, but not such a high temperature as 
the water used in another—the sewage-irrigated farm of Bed- 
dington, also under the author’s direction. The temperature of 
se will be found to vary with the circumstances affecting the 
supply of water. Thus in a town a. megs with water from an 
artesian well, its sewage will have a higher temperature in winter, 
and a more uniform temperature at all periods, than a town 
supplied from a river or collecting area. Again, a town having 
but a small quantity of sewage to deal with, that sewage cannot 
be preserved at so high a temperature as a town in which the mass 
of sewage is great, as, during a cold season, the circumstance of 
exposure affect a small wy. much more readily than a large 
mass. The following table gives the temperature of the sewage of 
Croydon as flowing to Beddington and South Norwood : — 
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+ Snow falling. 


By referring to the foregoing tables it will be seen that in time 
of frost the sewage has a high degree of temperature, which it 
loses when passed on to the land again. It has been found that 
when the atmospheric temperature is greater than the sewage, and 
more especially in sunny weather, the sewage increases in tem- 
perature on passing over the land, so that the effect of the appli- 
cation of sewage is to moderate the temperature of the land. 
The value of temperature is so great that in all irrigation works it 
cannot be overlooked; and what is of greater importance to 


know is that, in the absence of heat, its effects, to a great extent, * 


may be produced by giving an increase of velocity to the flow of 
the sewage, as it has been found from experience that motion is 
equivalent to temperature; consequently, in all irrigation works 
where it is oentiie, the lower fields may advantageously have 
a greater rate of inclination than the fields that first receive the 


sewage. 
(To be continued.) 





THE INSTITUTION OF CIviL ENGINEERS.—At the meeting of this 
society on Tuesday, the 10th inst., Mr. John Fowler, president, in 
the chair, seven members and twelve associates were ballotted for 
and declared to be duly elected, including as members, Mr. 
Thomas William Armstrong, consulting engineer to the govern- 
ment of Bengal, in the canal and irrigation department in 
the province of Orissa; Mr. James Easton, jun., Southwark; 
Mr. John Ellacott, dockyard, Liverpool; Mr. William Hanson, 
engineer and inspector of railways to the government of 
South Australia; Mr. Thomas Paterson, Otago, N.Z.; Mr. 
John Ramsbottom, the London and North-Western Railway, 
Crewe; and Mr. William Shelford, Westminster. The associates 
elected were Mr. James Lloyd Ashbury, Openshaw Works, near 
Manchester; Mr. George Bohn, Westminster; Captain Edward 
Killwick Calver, R.N., Admiralty surveyor, Sunderland; Mr. 
William Young Craig, mining engineer, Crewe; Mr. William 
Irlam Ellis, manager of the Regent’s Canal Ironworks Company; 
Sir James Dalrymple Horn Elphinstone, ‘Bart.; Major Charles 
Pasley, R.E., Chatham; Mr. Harry Stephen Thompson, Chairman 
of the North-Eastern Railway Company; Lieutenant Charles 
Warren, R.E., Chatham; Mr. James Edward Whiting, M.A., 


— Mr. Robert Wingate, Dunaburg and Witepsk Railway; 
| and Mr. Wi 


William Henry Woods, Scarborough Valley Bridge 
Works. The ber of bers and associates elected during 
the present session has been 135, including forty-one of the former 
class and ninety-four of the latter class, 
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RAILWAY MATTERS. 


Tuk Charing Cross Railway, some 2} miles long, has cost about 
£4,000,000. 

TxeE Metropolitan Railway from M te-street to Paddington 
has cost in round figures £ 000 per mile. 

In France there are now 12,000 kilometres of railway at work, 
and 3,000,000 kilos. of coals are consumed daily. 

A concrssioN for the forniation of*a branch railway from 
me to the Rio Grande station has been granted to Baron de 

THE Ely and Haddenham line. has. been officially inspected by 
Captain Tyler, R.E., and: traffic. is expected to be commenced 
forthwith. 

MEASURES are being taken to secure’ a far better 
cotton in India, so as to facilitate its removal by 
interior to the coast. 

SoMETHING over £1,200 per week additional has been realised 
from the City extension of the North London line, whish}ia 50 per: 
cent. increase. ivy heneLam t 

Tue Carmarthen and Cardigan line isin the hands of a receiver 
for the debenture holders, and until they are paid the shareholders 
will get nothing. 

THE traffic receipts on the Irish lines are on the whole of a con- 
tinued favourable character, increases being shown on almost all 
the principal lines of railway. 

THE Great Luxembourg rolling stock ists of 551 itive 
engines, 55 tenders, 110 passenger carriages, 65 baggage wagons, 
1,678 wagons of all other kinds, 

DuRING last year, 1865, ten per cent. dividend was paid on the 
ordinary share capital of the Illinois Central, while the bond 
capital had all its claims met in 

THE quantity of iron ore conveyed by the Great Luxembourg in 
1865 attained the figure of 359,483 tons, being 80,614 tons in 
excess of the quantity transported in 1864. 

THE management of the Midland Great Western Company 
involves 344 miles of railway and ninety-two miles of canal, and 
is conversant with a capital of £3,719,000. 

THREE important railways, owned by the State of Missouri—the 
South-west Pacific, the St. Louis and Iron Mountain, and the Cairo 
and Fulton Railroad—are offered for sale. 

Tue Pennsylvania Railroad Company is replacing the wodden 
bridges with iron structures along the entire line. In a short time 
there will not be a wooden bridge on the road. . 

By the purchase of the Cork and Youghal Railway the Great 
Southern and Western Company have become the proprietors of 
fully one-fourth of the entire mileage in Ireland. 


THE great Anglo-French Russ enterprise has not responded, from 
a traffic point of view, to the expectations formed respecting it, 
Some of the other Russian lines are earning, however, a. fair 
revenue. 

Two THOUSAND Six HunpDRED tons of coal are daily consumed 
on French railways. The railways throughout Europe. are caleu- 
lated at 40,000 miles in length, and the consumption of coal per diem 
at 13,000 tons. 

Ir is expected that within a short period the Ourthe branch. of 
the Great Luxembourg will become absorbed in an important 
international railway already conceded and extending from Sedan, 
or Mezieres (France) to Coblentz, 

On Easter Monday last 912 trains were signalled out and in at 
London Bridge station. The total number of passengers out and 
in at London Bridge was about 200,000, of whom about 45,000 
were carried to and from Greenwich. 

On the Stockton and Darlington the increase of the traffic is 
very great, owing to the impetus given to the iron and mineral 
trades of the district, insomuch that additional rolling stock has 
been ordered to the amount of £120,000. 

THE railway companies seem to be at last convinced of the 
necessity of supplying a means of communication between guards 
and passengers. The Midland Railway Company has now followed 
the example of the London and South-Western and the South- 
Eastern in this respect. 

Tue bill for the making of the Aberdare Northern Railway has 
passed the committee of the House of Commons. The object of 
the line is to connect the Aberdare coal-fields with the manufac- 
turing towns of Lancashire by means of a direct route. It is 
estimated that the line will cost £220,000. 

THE Midland Railway Company have recently fitted up their 
Leeds express trains, leaving ’s Cross at 9.10 a.m., and Leeds 
at 4.55 p.m., with Mr. Préece’s system of electric communication, 
which has been in practical operation on the London and South 
Western Railway for the last twelve months. 

TuE profits of the Peebles line will admit of paying a dividend 
at the rate of 64 per cent. per annum on ordinary shares, and the 
usual 5 per cent. on preference shares, besides, giving a bonus 
of £223 to the North British Company, in terms of the lease, and 
leaving a balance over of £94 to the next account. 


A GLOUCESTER jury have just mulcted the London and North- 
Western Railway Company in a sum of £3,500, the amount 
awarded to Mr. Elkington, the high bailiff of the Birmingham 
County Court, as compensation for injuries to his nervous system 
sustained in the collision at Rugby in February last. 


Ir is rumoured that the Dublin, Wicklow, and Wexford Com- 
pany propose running a tunnel for the purposes of their line 
through Bray Head, which, it is stated, would ultimately effect a 
considerable saving, as the expenditure at present is pretty heavy 
in keeping the part of the line at this spot in proper working con- 
dition. 


Five of the railway companies possessed of London termini are 
said to have expended within the walls of the palace at West- 
minster as much money as would suffice to recreate another similar 
palace, equal in extent and decoration, from the concrete founda- 
tion in the river to the highest pinnacle, and equally garnished 
with gilding, fresco, picture, and painted glass, 

THE new iron bridge crossing the Ohio River at Steubenville, is 
completed, and trains cross regularly. This road is called the 
Great Pan Handle route, and connects with the Pennsylvania 
Central Railroad to Pittsburgh, and from Harrisburgh to New 
York vid the Allentown route. By this route there are only two 
changes of cars between Chicago and New York. 


THE report of the East London directors states that the large 
amount of capital paid up has enabled them, with unusual 
rapidity, to purchase and to obtain possession of a considerable 
portion of the land required for the line, and to proceed with the 
works. Possession was taken of the Thames Tunnel on September 
25th last, and the rents and tolls since then have been received by 
the company. 

ACCORDING to official returns published by the sixty-eight 
Boards of Management composing the German Association of 
Railways the total length of lines under their direction open for 
traffic on the 1st of January last is 2,832 German (about 14,160 
English) miles, against 2,642 on the Ist January, 1865. 1,106 
German miles are constructed and worked by States, and 1,716 by 
private companies. 

THE Council of Administration of the Mayence and Ludwigshafen 
Railway Company proposes to enter upon some extensive works. 
Thus it is proposed to construct in front of Frankfort a new bridge 
over the Maine, to enlarge the Offenbach station, and to increase 
the rolling stock. In the second place, it is to complete 
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the network in the part which touches on the 
system and the lines of the Bavarian Palatinate, 








NOTES AND MEMORANDA. 
A sQuARE mile of coal, one foot thick, contains 968,000 tons, 
ee *0476in.; that of half a sovereign 


A LITTLE island was discovered by Mr, Ni in, 
itt y asmyth in. supposed 


A DISTANCE of —. corresponds to the 1-200th of an inch wal 


a 3-ft. terrestrial glo 


Ir is stated that patients suffering from asthma have been cured | 


by means of electricity. ; 

BALLOON ascents have proved that when rain falls from an over- 
cast sky there is a second cloud stratum above it. 

SourHwakRk Bridge was commenced in tember, 1814, and it 
was opened to the public at midnight of the 24th March, 1819. 

Mr. MALter found that the wave of the ey ey earthquake 
which he investigated travelled at the rate of 658°2ft. per second. 
| ‘TWENTY-EIGHT MILLION bushels of salt ate anridally 
‘in the United States, 

Rock crystal is the best material for photographic lenses, as 
~~ harem transmits more violet and extra violet rays than 
& 

THE ravages of white ants may be entirely prevented by the use 
of creosote. The sleepers and other woodwork on the Indian 
railways are so pre} 

A New kind of silk has been found in St. Salvador, said to be 
a by larva feeding on the oak. The silk is produced in 

yers and not in cocoons. 

SMALL quantities of sugar have been obtained by chemical trans- 
formation of a substance existing in the skin of serpents, and 
which is isomeric with vegetable cellulose. 

OLD Westminster Bridge, built by Labelye, was opened at mid- 
night of the 17th November, 1750. The first stone was laid by 
Earl of Pembroke on the 29th January, 1739. 

Ir has been affirmed by M.M. J. Reiset that a proto-carburet. 
of hydrogen is emitted during the respiration of ruminants, 
They likewise emit a small proportion of nitrogen, _ 

THE amount of heat n to raise a pound of water one 
degree in temperature would, if ppiee m ically, be com- 
petent to raise a pound weight 772ft, high, or 772 Ib. one foot. 

M. St. CLATRE-DEVILLE su in i 
into an e ve mixture of oxygen and 
‘was acco’ ed at.a temperature of about 1,300 deg. Cent. 

sun paper need. tor: the books printed Suabe primary schools in 
Austria is composed of the cell of maize and has a yellowish 
tint, less fatiguing to the eye than the white of ordinary paper. 

Tr is said the St. Lawrence river carries by Montreal 50,000,000 
cubic feet of water per minute; and in the course of one year 
bears 143,000,000 tons of solid material, held in solution, to the 
sea, 


Ir would appear that the credit of first utilising the waste gases 
of blast furnaces is due to M. Aubertot, the proprietor of ironworks 
in the de ent of Cher. He obtained a patent for his inven- 
tion in 1814. 

Ink of the very finest and most intense black may be prepared 
by SORES & very minal eaten vanadic acid, or vanadiate of 
ammonia, to a solution of nut gall, This ink is much more lasting 
than ordinary ink. 

On the 12th July, 1800, William Pitt laid the first stone of the 
West India Docks, which were completed by Jessop in about two 

ears. They were the first wet constructed on the Thames, 
They cost about £1,200,000. 

Proressor Lourpat, of Montpellier, was obliged to re-com- 
mence his medical studies from the beginning after terminating 
them with distinction, a typhoid fever having yed the fruits 
of five or six laborious years. 

TuHE presence of the metal vanadium has been met with in 
English pig iron. It has also been detected in a variety of iron 
ochre, and in the French mineral, bauxite, now so largely 
employed as the source of aluminium. 

THE weight at which the sovereign may be refused by the Bank 
of England is 122°500 grai The lowest weight for the half 
sovereign is 61°255 , the standard weights being 123°274 
grains and 61°637 respectively. 

MM. DewARQuaY an Bprompte have shown that qonsiderable 

quaniiiies & oxygen mn? ‘injected into the ‘veria cava below the 
liver, or into the vena porta, without death ensuing and without 
aes iy Uy colour of the venous blood. 
M&.: Faraday statéd that as every ton of sea water contained 
above two pounds of magnesium in the form of chloride the entire 
ocean | “gdhitzin “160,000 cubic miles of that metal. This 
would forin'a solid’ block fifty-four miles cube. 

WOLLASTON estimated the light of the sun to be 801,072 times 
brighter than that of the full noon. Michels.and Euler estimated 
it at 450,000 and 374,000, and Bouguer, by measurement of 
shadows of the light of wax tapers, at only 300,000. 

By placing water in a flask in the vacuum of a good air-pump, 
and heating it by the transmission of a strong electric current, 
Mr. Grove thei | that the water did not boil at all, but that the 
whole burst up into violent concussions at regular intervals. 

Mr. GROVE states that it is almost impossible to free water 
from us bodies, and that the steam liberated from this liquid, 
when boiled under oil, always leaves a small bubble of permanent 
gas; when condensed this gas is found to consist of nitrogen. 

In the Saxon cathedrals one-third of the entire area was em- 
ployed for walls and piers; in the Pantheon at Rome, one-quarter ; 
in St. Paul's, one-sixth; in the tal Palace, only one two- 
thousandth part of the area cov is occupied by walls and 
supports. 

THE extract of the calabar bean’ has been found to possess a 
most extraordinary power over the iris of the eye; a few minims 
of the solution dropped into the eye causes contraction of the 
pupil to such an extent that the aperture becomes entirely 
obliterated. 

ScAFFOLDINGS of wicker work have been used in the repairs of 
the steeple of Islington parish church in 1787, and of St. Bride’s 
Church in 1764. The scaffolding was suggested and constructed 
by an ingenious basket maker, and possessed the great advantage 
of excessive lightness. 

THE average amount of carbonic acid present in the air of 
Manchester, according to Mr. Roscoe, is 3°92 volumes per 10,000, 
that of London being 3°7. Continuous rain was found to lower 
the amount to 3°3 volumes per 10,000. The observations were for 
the centre of the town. 

London to 


VANADIC acid occurs in London clay. Supposing 
cover fifty square miles, and taking stratum of clay at the 
thickness of four yards, we find that under this city there is pro- 
bably more than 303,443 tons. The price of this su’ ce is, we 
believe, about £30 per ounce. 

A GaAs rushes into a vacuum with the velocity which a heavy 
body would acquire by falling from the height of an atmosphere 
composed of the gas in question, and supposed to be of a uniform 
density throughout. The height of the uniform atmosphere will 
be inversely as the specific gravity of the gas. 

In 1799 Ralph Dodd attempted to run a passage beneath the 
Thames, near the site of the present tunnel; his labours ended with 
the sinking of a shaft. In 1805 the Thames Archway Company 
sunk a shaft at Rotherhithe, and pushed a drift 50ft., when the 
water broke in and the project was given up until 1824, when 
Brunel commenced the construction of the present tunnel, which 
wasfopened on the 25th March, 1843, 


of which amount about one-half is imported. 





MISCELLANEA, 
in the bapeningcé ae Polar expedition is to start on its voyage 


THE day for sending in plans for the Courts of Justice competi- 
be the 15th of October next. 4 











tion will 
|e te 2 énéral Omnibus Company 
fort } ending J ot, 22 “ ; in 9 14s, 32. , 
AB STING mi constructed at B for the 
| turing 12,000 rifle a day. 
; t the lands of St. 
ior, for the sum of 
Ba sien sboos: 
nster Palac uding the Speaker's 
ie inster Hall, and the law 
n 10, 00 adage Merle ‘ 
; © recen covery o 
| sri dt al acne Mas yb 
ently out its way through Urrapinneck, 
a alee aivcee miles, much to 


thus she 
f some farmers, Wei in fn delish of the boatmen, 

fi again set in among the collie 
Wales; and the effects of the oe 


and of Sou 
d to be seriously felt, more especially by the 
colliery 
THE the United States, according to land-office measure- 
ments, 013 square miles... This is equal to 1,921,288,233 
acres of of which 1,400,549,033 are public lands for sale by 
the government -office, 


of the acreage of commons 


and spaces near London. There are 38,458 acres of these 
kinds of, within the twenty-five miles radius, and 13,301 acres 
within of fifteen miles. t 


recede 1 dag the promoters of joint-stock companies during 
the past year is shown to have resulted in the registration of more 
than with an aggregate capital of something 
aver five i 

‘THE mwoulders’ strike at Troy, U.8., still continues, but there is 
little or io vexcitément in regard to the matter. About twenty- 
five of the hiembers of the latter union have withdrawn from it. 
The moujdeps talk of starting an immense foundry. 

eee, Local Board of Health, after some discussion, 
have that of the fourteen plans sent in for competition, 
the one by:W..D. Sundoe, surveyor, Luton, is the best, and have 
snecediaghiiadjutgn’ the reenter ct £20 to that plan. 

Ir a to construct a way under the river between 
Deptf id the Isle:of Dogs, to consist of two iron tubes of 17ft. 
diameter; with a roadway of 14ft., and pathways of 8ft. Gin. on 
each side, A bill to this effect is now before Parliament. : 

In the Grand Duchy of Luxembourg, and in France, in the 
department of the Moselle, new eng establishments are 
being constantly created. Those in course of erection last year 
are scarcely finished, and already various new ones are projected. 

A SEAMAN, named John ©, Donovan, announces that he will 
shortly sailfrom New York for Europe in the brig Vision. She is 

Ti ‘is but 16ft. long, 4ft. Gin, beam, and 2ft. 10in. depth 
of hold, Once before she attempted the voyage, but had to put 
back to New York. 


THE rae armouries and arsenals in the Northern States 


contain 4,025,175 Ib. of powder, 401,026 Ib. of shell, 233,811 Ib. of 
eannon balls, 84,300 lb. of 47,802 boxes of grape shot, 
21,355 Ib. of booms, 1, 


,000 good Springfield muskets, and 
5,000,000 captured and foreign muskets. net 

THE Congressional Revenue Commissioners believe that there is 
enough petroleum in various of the United States to supply 
all the tharkets of the world for generations to come, and that 
should all the petroleum auopes, the supply of oil-bearing 
shales and coal is practically inexhaustible. 

Among other sm devices called into existence by the ter- 
mination of the reciprocity treaty is said to be a line of pipes laid 
across the St. Lawrence river, h which smugglers puinp 
whisky from Canada into the United States. The Commissioner 
of Customs vouches for the truth of the statement. 

Some of the most valuable property in Poland is now passing 
into the hands of Germans. sugar refinery at Rudza, near 

been sold to Herr Loewenberg for 282,510 roubles 
£235,314), and the estates of Count Zamoyski, at Jodlowiec and 
Gai, Herr Simund for a million (£125,000). 

Tre twin screw steamer Bellona, built by Messrs. Laird 
Brothers, at Birkenhead, whose trial at the measured mile and 
arrival at. Madeira after a very quick ep has previously been 

shas reached Cape Verde, and her performance is reported 


by'the to be im every respect factory. 

Owe ‘of ithe fihestmarble quarries in the world has just been 
discovered in Menominee aay dager pe ogy It is both white and 
of the ted kind. The of the quarry, where it crops 


out from the hill-side, is about sixty feet high, and runs through 
about 400 acres of ground, which is all owned by a company. 

THE first completed measure connected with the great extension 
works of Portsmouth doc! has just been accomplished in the 
formal handing over by resident superintending Admiralty 
engineer, Mr, H. Woods, to the local authorities, of the new 
inner . harbour-hard and landing-place on Flathouse beach, 
Landport. 

THE great dispute in the file trade is stili unsettled. It is 
becoming almost entirely a contest as to the use or non-use of 
pana The manufacturers have unanimously resolved not to 
re-open their works, even on the old terms, until the men with- 
draw all opposition to the use of machinery, and as yet the men 
have shown no disposition to yield on that point. 

OnE day early in December between the hours of 5.44 and 6.15 
a.m., four first-class clipper ships, the Roxburgh Castle, the Sarah 
Grice, the Kosciusko, a the ar P nm with wool and 
gold, left Port Phillip on a race for England. The Omar Pasha 
arrived in the Downs on the 14th of February, seventy-two days ; 
the Kosciusko on the 23rd, ei -one days; the Roxburgh Castle 
on the 7th of March, ninety- days; and Sarah Grice on the 
25th of March, 111 days. 

It is curious to observe how American cotton is regaining its old 
ground in the British market. In the two months ending Feb. 28 
this year the United States sent us 570,735 cwt. of raw cotton, 
out of a total import of 1,154,122cwt.,; leaving a balance of 
583,387 cwt. supplied from other sources. In the corresponding 
two months of 1865 the United States sent 5,719 cwt., out of a 
total import of 811,601 cwt., leaving a balance of 805,882 cwt. 
supplied from other sources. 

Mr. CHANDLER has introduced a bill into Congress granting 


certain lands to the State of Michigan to aid in the construction 
perior with the 


canal shall be 100ft. wide at the top and 75ft. at the bottom, with 
ae at least 12ft. It grants 100,000 acres of — lands 
on the peninsula of Michigan to aid its construction. It is required 
to be completed in two years, 

THE number of omnibuses in Paris at the beginning 
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BOILER EXPLOSION AT,I/MESSRS..BASS AND COS BREWERY, BURTON-ON-TRENT. 





WE are inclined to lay great value on photographs of boiler 
explosions. There can be no doubt that useful lessons for the 
avoidance of similar disasters can be got from their study. 
We feel quite confident that the very best work on boiler explo- 
sions would simply consist in the publication of a hundred or 
so of such sun pictures. While awaiting the advent of the 
author of “A Century of Boiler Explosions,” we now add 
another to our own list in the shape of a woodcut taken from a 
photograph—for which we are indebted to Mr. L. E. Fletcher, 
C.E., the engineer of the Manchester Association for the Pre- 
vention of Boiler Explosions—of a very disastrous explosion 
which twok place on the Ist of June last year, at Messrs. Bass 
and Co.’s Old Brewery, High-street, Burton-on-Trent. 

Two men were killed on the spot by the explosion, and seven 
others were seriously injured. We have termed it an explosion, 
but it was, more properly speaking, a collapse of the internally- 
fired flues of a Cornish boiler. The shell was 32ft. long, 7ft. in 
diameter inside ; its flue was 4ft. in the internal furnace and flue 
tube. Though the safety valves were loaded to a pressure of at 
least 50 lb. and upwards, the thickness of metal of the flue was 
only seven-sixteenths of an inch. It was stated by a scientific 
witness at the inquest that, even with this size and thickness of 
metal, the flue measured 4ft. vertically, and 3ft. in a horizontal 
direction! This was, however, a mistake, as it was only about 
one or two inches oval. 

As might be expected from the wealth of the firm of Messrs. 
Bass and Co., the explosion did not occur from deficient fittings ; 
and the boiler had a proper water gauge, three gauge cocks, a 
float, and three safety valves. It was fed by an injector. 

As is seen in the engraving, the whole boiler was torn off its 
seating, and launched about 7ft. or 8ft. This effect was doubt- 
less due to the reactive force of the steam, which probably issued 
a contrary direction to that in which the boiler was driven. 
One end of the engine-house was made a complete wreck—some 
of the bricks being sent eighty yards. The flue tube was found 
collapsed from one end to the other, rending at the angle iron at 
the back end of the shell, and at some of the other transverse 
seams of rivets. We have stated that it was fed by an injector, 
and a sort of attempt was made at the inquest to show that, as 
it was shut off, this accounted for a lack of water and consequent 
collapse. Itis also true that the same witness stated that the 
top of the flue, “for a space of four feet, bore evident marks of 
having been overheated.” Mr. R. B. Longridge, chief engineer 





to the Boiler Insurance Company, Manchester, however, plainly 
contradicted this evidence, attributing the collapse “entirely to 
over-pressure,’ as the flue could not safely bear a working 
pressure of more than 40lb. Mr. L. E. Fletcher, the chief 
engineer of the Manchester Association for the Prevention 
of Boiler Explosions, was not examined at the inquest, 
but, as the result of a personal investigation, he writes, in his 
report for last July:—‘“ There could be no doubt that the 
explosion resulted entirely from the weakness of the flue, which 
was insufficient for any pressure above 30 b., but could have 
been made perfectly safe at 601b., or even at a much higher 
pressure, by the introduction of flanged seams, or encircling 
hoops of T iron, or bridge rail section, applied at the ring seams 
of rivets. There are also other means for strengthening furnace 
flues, such as water pockets, or water tubes, &c.; but since these 
strengthening pockets or water tubes cannot extend into the 
furnace, it is well to supplement them at that part with flanged 
seams or"T iron hoops. After boilers are completed and set to 
work, the furnace tubes can readily be strengthened with angle 
iron hoops made in segments so as to be passed into the boiler 
through the manhole, and fixed to the tube when in place.” 

The jury returned the usual stereotyped verdict of “ Acci- 
dental death,” strangely contradicted, however, by the remark 
that “they considered that the tube or flue was not of sufficient 
strength for the pressure.” The moral to be deduced is that 
even very wealthy firms are not secure against buying badly- 
proportioned boiler work. The monetary loss will be little felt 
by Messrs. Bass and Co., though it can be scarcely doubted that 
the poor rates must have been a little higher last year at Burtun. 
Mr. Bass, M.P., has made himself conspicuous by legislative 
measures against the noisy nuisance of barrel organs. Would it 
be inappropriate to ask him to direct his faculties to the preven- 
tion of the more serious noises made by boiler explosions ? 








THE GREAT RussIAN TELEGRAPHIC LINE.—The St. Petersburg 
journals publish the following summary of a report drawn up by 
Colonel 


| ge of the line. M. Keninkott, chief of the second section, 
| had to survey the country between the river Kirptchak and 
Norton Strait, and to send the south in order to connect his 
section with the first. The principal expedition learned from the 
natives at Fort St. Michael that the Kirptchak and the Youkone 
are one and the same stream, flowing into the sea of Behring, and 
that vessels could easily enter the river. On the American side 
of Behring’s Straits the only suitable point for landing the tele- 
graph cable was Port Grantly. On the Asiatic shore, Seniavine 
Strait offers all the conditions desirable. Between this Strait and 
Port Grantly the bottom of Behring’s Straits is covered with ooze- 
and sand. The supposed distance between the two points of sub- 
mersion of the cable is 178 miles. Further on the Bay of Anadyr, 
at the mouth of the river of that name, presents a favourable 
situation for the submersion of the cable. The principal expe- 
dition ascended this river to a distance of about 300 miles from 
Tolstey Cape, but could not proceed further on account of the ice. 
The seashore to the south of the Anadyr is mountainous and offers 
no suitable spot for the submersion of the cable. The projected 
submarine telegraph in the Bay of Anadyr extends over a distance 
of 209 miles. This route can only be avoided by a land line to the 
north, crossing the Gulf of St. Croix. In order to obtain a survey 
of the localities in Kamschatka, and of the coast of the sea of 
Okhotsk, an expedition was formed under M. Abaza, who dis- 
covered that a line might easily be laid between Okhotsk and 
Yakoutsk, going round the mountains, and reaching the Amoor at 
a point considerably above its mouth. The most distant regions 
to the north through which the telegraph line will be carried 





ulkley, chief of the expedition despatched to survey the | 


route of the Russo-American telegraph line:—‘‘ The expedition | 
placed in charge of Mr. Conway, which was sent to the Praser | 


river, conveyed the telegraph line over a distance of 450 miles, 
and only failed to finish the route marked out for them through 
want of the necessary material. Mr. Conway states that up to 
the 57th degree of north latitude there are no obstacles to the 


a in the highest degree. 


offer no serious obstacle either to the construction or working 
of the line. The submersion of the cable can be effected very 
easily on account of the level and sandy sea bed, and the short 
length of the cable removes any apprehensions relative to the 
working of the line. With respect to the land portion of the line 
the posts will be as solid in the frozen earth as if they were fixed 
in stone, and as there are no woods to traverse there is no danger 
from falling trees. The examination of the line in winter will be 
a comparatively easy matter, from the facility of travelling by 
sledges drawn by reindeer or dogs. To cross Behring’s Straits 178 


| marine miles of cable will be required, for the Gulf of Anadyr 


209 miles. The depth of the sea is so great that the cable can 
only be damaged by icebergs, which, however, never appear in 
Behring’s Straits, nor to the south, on account of the northern 
current. Contrary to the opinion generally received, the native 
tribes inhabiting the sea coast are peaceable and honest, and 
It is expected that in time they 
ill be very useful to the undertaking. The numbers of the 
specimens of natural ‘history that have been collected surpass all 
expectation. Operations will be resumed in the spring.” 
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TWIN-SCREW FRIGATE, DESIGNED BY CAPTAIN TT. E.’ SYMONDS, | 
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ON THE PRESENT AND FUTURE OF THE TWIN- 
SCREW SYSTEM—ITS APPLICATION TO SHIPS 
WITH BROADSIDE BATTERIES, AND THEIR 
CONSTRUCTION.* ; 

By Captain T. E. Symonps, R.N. 


WHILE yielding to the requests of many persons interested in 
the twin-screw system to revive the subject of my former papers, 
I feel that I can add very little information beyond the experience 
gained during the last twelve months in sea-going vessels built on 
that principle, which, although limited, will, I conceive, be satis- 
factory, and tend to dispel doubts that have been expressed as 
to speed, economy of fuel, and other qualities, compared with 
vessels propelled by the paddle or single screw. 

It is still much to be regretted that no means have been adopted 
by which a closer comparison could be instituted between a vessel 
on this principle and one fitted with a single screw of the same 
power and dimensions, as the practical results derived from such 
an experiment would be in the highest degree useful and interest- 
ing, not only as regards ships of war, but to the mercantile com- 
munity at large, and thus settle a question which, although 
cleared of much uncertainty of late, is still surrounded by scep- 
ticism. 

I had been led to hope that such a very desirable experiment 
might have been instituted by the Government; and still trust 
that the day may not be far distant when the advantages of the 
a may be made so obvious to the official mind as to warrant 
the expense of such a trial, which in any case would not be 
thrown away. 

An era having arrived in the history of twin-screw propulsion, 
when eminent theoretical as well as practical men in most 
countries have not only recognised but adopted it, I feel that, 
although not the inventor of the principle, I may legitimately 
claim your attention to the fact of my being its earliest, and, I 
may say, most persistent public advocate, commencing in 1860, 
which is two years previous to any attempt being made in this 
country to apply the principle to ocean steamers, and demon- 
strating from actual experience gained previous to that date the 
advantages to be obtained from the application of the principle to 
ships of heavy as well as light draught. 

Although questioned by all, and in some cases denied in toto by 
those whose veto would have daunted any but one whose faith 
was founded on practice, I have perseveringly, 
sistently, advocated the system, and I trust added to its efficiency 
by inventions, which I have from time to time illustrated in my 
various papers. One of the greatest obstructions I have had to 
encounter is the fact that the opinion of those who had constructed 
light draught vessels, and were therefore supposed to have experience 
in the working of the principle, was in opposition to its applicati 
to large ships, as has been evidenced in the discussions which have 
taken place in this and other institutions; whereas, on the con- 

, a3 many present will remember, I have invariably contended 
that the larger the ship is the more the advantages of the system 
will be developed. 

You will, I trust, pardon this, to me, very important notice of 
facts that I submit belongs to the history of a subject to which I 
have devoted so much time and anxious thought, and agree with 
me that in the absence of any other return the part I have taken 
in its introduction should at least be understood, and I trust 
acknowledged, by those eminent men around me, whose opinion on 
such a matter to one who has hitherto made it a labour of love is 
far beyond any other reward. 

You will quite understand how very important such an acknow- 
ledgment would be at this stage, when I find many to whom the 
subject is fresh, and some who have been most opposed to it, 
absolutely discovering points I have long since explained—in some 
instances even volunteering to instruct me on them. 

I will, in the first instance, give a summary of what I have 
hitherto advanced, and which recent practice has proved to be the 
leading advantages of the twin-screw system, leaving it for its 
opponents to record their objections in discussion. 

1. Simplicity and certainty of action, by which the most com- 
plicated manceuvres may be unerringly performed, under all cir- | 
cumstances with ease and rapidity, even by inexperienced persons, 
thus dispensing with that nicety of judgment and skill absolutely 
necessary in manceuvring ships with single screws. 

2. Pivoting on the centre in either direction, the ship thus | 
becoming a turntable for the guns, which, when even fixed | 
laterally, may be pointed with precision by the screws alone (as | 
proved in practice), dispensing with the necessity for mechanism 
in training broadside or other guns of heavy calibre. 

3. Steering by the screws alone with the rudder amidships | 
aay ge my pe astern, or from a state of rest. 

b uplex power of steering and pro lling which, in the 
event of either being injured, the ship 5 sti pd. An a hho 
and in the event of injury to one screw, or one set of boilers, full 
two-thirds speed is obtained with the remaining set. 

5. The ordinary rudder, ag used in a sailing ship, being sufficient 
for steering under sail or steam, and thereby dispensing with the 
necessity for balanced rudders, or any other complicated arrange- 


ment. : 
6. The sub-division of engines, in which the parts being smaller 
are more manageable for repair, and can be made with greater 














* Kead before the Institution of Naval Architects, 
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perfection, especially as regards the heavier moving parts, such as 
cranks and shafts. 

7. Economy of fuel. 

8. Reduction of vibration and strains on the after body by 
removing the leverage exerted by the single screw on a central 

int at the extremity of the dead wood to two points many feet 

urther forward in a stro) part of the ship, by which means 
the necessity for heavy forgings now required with, 
and those necessary being less massive and removed furtherforward, 
thus relieving the after extreme of the ship from great wei ht. 

9. A deeper immersion of the screws; liability to foul 
floating wreck and working under a greater head of water uce 
amore uniform and better effect, not being so liable to be lifted 
out of water in pitching, at the same time being further from the 
keel, and thus less liable to accident in taking the d. 

10. Facility in lifting, the screws being light the apertures 
on either quarter op. age and thus not interfering with the 
central strength of the ship, the straight tiller being still available. 

Ik Apgtlakiliy to sesiaph vane or tameete-ef Gan 

12. Applicability to m t v or transports 
draught, the twin screws being as immersed at light 
draught . yh single meee | hae = Be thus ——s = 
necessity for the dangerous and unsightly practice of trimming 
the stern in order to get sufficient immersion for the screw. 

13. In vessels of light draught ter engine power can be 
developed, and a higher rate of insured, than with a single 
screw; moreover, a fuller after body can be ied, thereby in- 
creasing the displacemen and, consequently, t 
out incurring loss of s: 





e buoyancy, with- 


DIAGRAM 3. 


| Past experience of the twin-screw system having been amply 
recorded in the pages of our “‘ Transactions ” by myself and po 
poe omy I shall — myself to such information as has been 
uu since our last meeting respecting ships of a larger class 
and deeper draught than those hitherto hem onl wl roceed 
to lay before you what I deem to represent, in conformity with 
the title of my paper, the present state of the question. 

The Ruahine, a twin-screw ship, built by Messrs. for 
the Panama, New Zealand, and Australian Royal Mail Company, 
having the following dimensions, viz. :— 

Length, 288ft.; breadth, 34ft.; depth, 27ft.; tonnage, 1,640; 
horse power, 350, nominal; separate and ind dent double 

linder expansive engines, with surface con > screws, 
three blades, 10ft. Gin. in diameter, 18ft. pitch; draught of water 
on trial trip, 14ft. 9in., with a displacement of 1,850 tons, carry- 
ing 300 tons dead weight; indicated horse power, 1,620; i 
of upper blade of screw, 2ft. 9in.; mumber of revolutions, 93; 
pressure of steam, 30; mean vacuum, 27in.; speed attained at 
measured mile, 13°843 knots. 

On a trial pA pee Channel, forty-eight hours, 
with 1,200 tons weight on board, with a lacement of 
2,650 tons; draught of water, 19ft.; area of immersed 
section, B4Stt. ; indicated horse power averaging 1,400; pressure 
steam, 30; mean vacuum, 27in.; a’ revolutions, 4: her 
was 12°60 knots, on a consumption of 28 cwt. of coal per 
(about 2°1 lb. per horse power per hour). 

On her first v out from Southampton to St.Thomas she 
| ran the distance of 3,762 miles in 360 hours ; coal consumed for all 
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pu on board was 489 tons, still at the rate of 28 cwt. | thata ers sseny clventngss. Denil be emaly ee ae re eaten eed 1 steve the boldness of 
per hour, average speed being over 10 : and 3; and it is a subject of ‘tion to all that | the application—I do consider the risk enormous, the former being 
On the run between St. and Greytown she ran the dis- | the ty have at last deemed it v y of attention, and | liable to be totally disabled by the smallest rope getting foul of it,* 
tance of 3,066 miles in 301 hours, including nine stoppages at | have now constructed two ea. ay ere the latter, though a powerful agent, delicate, and to a great extent 
different ports, making an average speed of ten knots per hour, | we hear that a frigate is to be built on the same principle. Would, a which, though producing extraordinary results when 
hour. however, that this adoption of the system had met with going is uncertain in making a sternboard. I anxiously 


consumption of coals being 424 tons, or 28 cwt. per b 
the passages she encountered every of 

an admirable sea boat. It will be seen, by comparing 
that the speed attained during her trial trips F Rees rem 
her performance at sea, and that with -one- 

ment, and about Sapte eke Fa wer, she made 
less speed, which is attributed solely to the screws 
a greater head of water; the immersion of the wu blades bei 
rs = light draught trip 2ft. 9im., and on load draught 

t. din. 

On the trial trip of this ship, at which the Earl of Lauderdale 
and some of the members of the Turret Ship Committee, and 
many other authorities, were present, the fi remarkable 
incident occurred, which illustrated more forcibly the extraordi- 
nary influence exerted by the twin screws than has yet been 
recorded, In going down the river at a rate of about eleven knots 
it became necessary to stop the ship. suddenly for the purpose of 
landing the chairman of the company; one of the screws was 
reversed, and the vessel brought with her head up the river, in 
the space of two minutes, to pick up the boat; on receiving its 
freight the boat shoved off, the ship’s head was turned down the 
river in less time than the preceding evolution was made, and she 
continued her course to the Nore. Now, I submit that this 
evolution is unparalleled in the annals of steam navigation; and 
under similar circumstances, considering the ship as 288ft. long, 
and the space she had to turn in was only 250 yards, it was an 
evolution that could never have been coemniahel by a ship pro- 
pelled either by a single screw or paddles of the same proportions ; 
and I very much question if any man could be found bold enough 
to attempt the same experiment except under circumstances of 
most pressing danger. 

The Mary, a twin-screw vessel, also built by Messrs. Dudgeon, 
is of the following dimensions :—Length, 230ft.; breadth, 27ft.; 
depth, 21ft.; 840 tons builders’ measurement ; separate and inde- 
pendent ordinary engines, of 250. nominal horse-power ; three- 
bladed screws, 8ft. Gin. in diameter, pitch 17ft.; draught of water, 
Oft.; immersion of screws, 6in.; displacement, 860 tons ; average 
number of revolutions, 106; indicated horse-power, 1,234; pres- 
sure of steam, 251b.; mean vacuum, 26°5 in.; speed at measured 
mile, 14°12 knots. 

The Mary has been employed in the every-day service of the 
port of London, as a regular trader between it and Gottenburg. She 
has been most successfully employed during the last twelve or fifteen 
months in the northern cattle trade, and during tiat period has 
encountered some of the severest gales and the heaviest seas that 
have been remembered for many years in the German (Ocean, 
performing her passages with a regularity and freedom from accident 
seldom experienced in steamships traversing that stormy route. 
Although of high power and comparatively light draught, and, 
consequently, not immersing her screws so deeply as the vessel 
first referred to, their action was constant and uniform, rarely 
pitching or rolling them out of water, as is the case in single- 
screw ships, and therefore maintaining an average rate of speed 
in heavy weather which could not have been attained by either 
single screw or paddle. This vessel has absolutely reduced the 
average time of the voyage by more than one-half, making the 
passage in forty-seven instead of 100 hours, which has hitherto 
been considered a fair voyage for vessels in the same trade. Her 
average speed has been thirteen knots on a draught of 12ft., with 
a displacement of 1,250 tons, 1,062 indicated horse-power ; con- 
sumption of coal thirty-two tons per twenty-four hours, being at 
the rate of 3 lb, per hour per horse-power, with ninety-five revolu- 
tions of the engines, which, as before mentioned, are of the 
ordinary type. The Mary has brought regularly full cargoes of 
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cattle through the heaviest weather of the t winter without 
any accident, and has reduced the loss in cattle from 30 to about 
4 per cent; in proof of this, when the underwriters refuse to 


insure at 20 per cent. in other vessels, they are willing to insure 
by her at 23 per cent., which is accounted for by her great sea 
speed, and her comparative stegdiness in the worst weather, 
which, though due in’a great measure to her length and form, is 
peeeelly owing to the equable and continuous action of her pro- 
pellers, 

I submit that the coal bill (and, after all, that is the best test) of 
vessels will contrast favourably with that of any other steamer 
anoat. 

As an instance of this the Kaikura, a single-screw steamer of 
the same dimensions as the Ruahine, and built for the same com- 
pany by Mr. Lungley, made 12° knots, having 1,100 tons dead- 
weight on board, with 1,645-horse power, and a consumption of 
#5 ewt. of coals per hour. 

In these as well as all other vessels built on this principle their 
power of pivotting on the centre has been very remarkable, and 
on many occasions has saved them from wreck and other accident; 
but it must be remembered, when contrasting their turning powers 
with that obtained by the balanced rudder, or any other device, 
that it has been invariably experimented on in long, narrow, 
light vessels, very high out of water, and therefore influenced 
considerably by the wind ; whereas, in heavier ships of greater 
ae the result would be vastly in excess of that obtained in the 

ormer, 

faving thus given a short—and I trust a satisfactory—account 
of the two ships built on this system with whose performances I 
aim acquainted, I will add a confirmation received from another 
quarter in the trial of the Minerva,* twin-screw, armour-clad 
turret vessel of the following dimensions, viz. :—length, 180ft.; 
with, 35ft.; tonnage, 1,000; draught of water, 8ft.; 140 collective 
horse-power, giving a mean speed of 10°5 knots. After the trials 
of speed the turning powers ofthe vessel were tried under various 
conditions with very satisfactory results, fully bearing out the 
anticipations that have been formed of the advantages to be 
derived from twin screws in manceuvring vessels into narrow 
channels or harbours; as by using the engines for turning, 
independently of the rudder, one screw being driven ahead and 
the other astern, the vessel was circled round on her centre, and 
could thus be placed in any position that might be desired for 
bringing her guns to bear, without necessarily making any pro- 
gress through the water to give steerage way. An experiment 
was also made in steering the vessel when at full speed, by 
increasing and diminishing the speed of the engines alternately 
without the use of the rudder, to show how far dependence might 
be placed on this system in the event of the steering gear being 
damaged by shot, or the rudder injured by striking on a bar 
or rocky bottom, and it was found that the vessel was quite under 
command in steaming up the strong tideway of the Mersey, the 
rudder being lashed amidships. This, coming from an indepen- 
dent source, is, I submit, a most satisfactory confirmation of 
the trials made under my own auspices, and will tend to show 
that even the turret system, with all its boasted advantages, has 

not been considered complete without having recourse to this 
invaluable auxiliary. 

1 now leave the present state of the question for an examination 
of the principle as applied to vessels since built but not yet tried, 
which may therefore be considered to belong to the future; and I 
submit that our time will not be misspent in considering the form 
of body and method of applying the system best calculated to 
ensure strength, simplicity, and lightness of structure combined 
with the highest rate of speed and best sea-going qualities. To 
assist in this investigation I have provided models and diagrams 
of the different methods which have hitherto been either adopted 
or suggested; to which I shall presently refer. 

It is a matter of interest to science, and of great importance to 
the country, both as regards the cost and efficiency of our ships, 





* This vessel was built by Messrs, Laird, of Liverpool. 





some better illustration than the low-powered vessels referred to, 
in which I say advisedly, the twin-screw system has every chance 
of being brought into disrepute by reason of the complicated and 
difficult nature of the construction, which adds weight, reduces 
displacement at the after extremity, and. leaves the rudders and 
steering gear more than ever exposed to casualty. 

As it has been stated publicly on more than one occasion that 
these vessels are constructed on the plan I have advocated, namely, 
with two keels and two rudders, I take this opportunity of repu- 
diating any connection with them; I consider them defective as 
prmers 4 the method of applying their screws, steering power, and 
defensive armour. 

The vessels in question have no point of similarity to mine 
beyond the fact of their having two rudders and two screws, thus 
far recognising the —— which my late friend, Mr. Richard 
Roberts, and myself have persistently advocated. 

i No. 1 illustrates the plan on which the Chief Con- 
structor of the Navy applies twin screws, as in the Viper and 
Vixen—being, in fact, an adaptation of the sterns of two single- 
screw ships, with all the extra weight and appanage belonging to 
that system, to one hull, necessitating the arch or tunnel between 
the dead woods that reduces displacement where it is so much 
needed to give buoyancy to the after body, which not only involves 
intricacy, weight, and —- in construction, but adds to the 
complication of evils found to exist in that region of undetermined 
eddies and currents, the eccentricities of which have hitherto 
baffled both theory and practice. 

Diagram No. 2 illustrates my method of fitting the screws, 
and is, in fact, a vessel of the same dimensions as the Viper, which 
I was called upon by the Admiralty to design and tender = 
vious to the Tins down of that vessel, the proposed builder 
undertaking to guarantee the required result. 

In comparing these two vessels I must first observe that the 
after body of No. 1, taken at 40ft. from the extremity, weighs 
some twenty-five tons more than that in No. 2; that No. 2 is not 
only thus much lighter, but less intricate, and therefore built at 
less cost of time and material, and is in every respect better calcu- 
lated for buoyancy and for —s the water freely than that of 
No. 1—the Admiralty model; the rudders and steering gear are 
further forward, and thus less liable to casualty, whereas the 
rudders in No. 1 project some 2ft. beyond the stern, and are liable 
to injury from every source. Why the screws in these vessels 
should be fitted with an after bearing I am at a loss to conceive; it 
is dispensed with in larger ships, tq | not in these small vessels, 
in which they can be readily fitted to lift without an after bearing ? 
That the rudders shown in my model will be efficient has been 
amply proved by the successful application of one of exactly the 
same Lectnlion, and in the same position with regard to the 
screw, in the single screw steamer Caroline-—a vessel that has been 
for some time employed in laying submarine telegraph cables, in 
which service perfect steerage power is essential. The working 
area of these rudders fees constant, whereas in those of Mr. 
Reed’s model it would be fluctuating, and least when most 
required, namely, in a seaway; moreover, the steering a 
for my rudders is simple, considerably below the water line, and 
therefore far less liable to accident than the complicated bell-crank 
arrangement adopted in the gunboats under notice. I further 
contend that by this arrangement the rudders will not be so much, 
if at all, influenced by the action of the followimg current as 
would his rudders at the extremity of the dead woods, and there- 





fore produce a better effect. 


Having thus treated in, I trust, a fair spirit of criticism the 
future of the twin-screw system, I must candidly say that I look 
with much apprehension to a successful issue if the examples 
under notice are to be perpetuated, especially in heavy ships. It has 
been utterly despoiled of its principal attributes, namely, simplicity 
and lightness of construction, all the drawbacks of a single screw 
being imported into it in duplicate, without, as far as I can learn, 
one advantage being gained. The method I prefer, and believe 
will be eventually adopted, especially in large ships with deep 
draught of water, is that described in model No. 2, for I find that 
Ican not only effect a considerable reduction of weight in the 
construction of the after body, but remove the necessary weight 
further from the extremity, and still defend the rudders and 
screws more effectually than by the present system. 

Although the method of fitting the screw shaft with brackets 
has been fully adopted by Mr. Dudgeon and other builders, 
I cannot subscribe to it entirely, as it conveys to my mind a com- 
plexity which invites accident, and to a certain extent must be an 
obstruction. I submit for your consideration the method shown in 
diagram No. 5, which I conceive is free from these objections, and 
therefore specially adapted for war ships, and may be constructed 
of sufficient strength to bear the screw, whether lifting or non- 
lifting, for the former it certainly presents great advantages. 
Having fully described and illustrated that method in the last 
number of our ‘‘ Transactions” I will not dilate upon it now. 
My method is, after all, a mere question of strength of material; 
and although it may not be as applicable to vessels with a long fine 
run as the bracket system, I am satisfied that it may be readily 
adopted in ships of a heavier class having a full after body. 
Diagram No. 3 represents a gun vessel of 1,160 tons, 190ft. in 
length, 36ft. beam, draught of water 8ft., built by Messrs. 
Dudgeon, the screws being fitted on the bracket system. Although 
this vessel is 430 tons larger than the Vixen, the after body taken 
at the same distance weighs twenty-three tons lighter. It may be 
assumed that the weight of my two methods of fitting the screws 
would be about the same as that of the bracket system. 

There are two points in connection with the twin-screw system 
which are, I consider, now firmly established, and upon the highest 
authority—first, that the screws have a certain advantage from 
working in less disturbed water, and being removed from the con- 
fluence of the two streams closing in the wake of the ship, are free 
from those influences that we believe to interfere with, and to 
some extent neutralise, the action of the single screw (this subject 
was most ably treated by Professor Rankine, in his paper on the 
‘* Mechanical Principles of the Action of Propellers,” at the last 
meeting, wherein his theoretical deductions fully confirmed that 
which had been established by practice); and, secondly, that the 
after body may be made fuller than in a single-screw ship, without 
loss of speed, and thus obtain increased displacement. 

No one can have watched the action of the twin screws without 
noticing the difference there is in the appearance of the wake of a 
ship fitted on that principle as compared with that of one fitted 
with a single screw; there is a total absence of that turmoil and 
bubble noticeable in the latter, the wake being, in fact, like that of 
a sailing ship. The streams from either screw in a single keel ship 
converging on the rudder, gives the fullest effect to that instru- 
ment equally on either side, and renders the steering of these 
ships perfect, thus relieving the constructor from the necessity 
of resorting to balance rudders, or any other mechanical 
device of a like delicate and uncertain character, the screws 
being capable of turning the ship in her own length when 
under steam, in either direction, with a certainty and rapidity 
unapproachable by any other method ; and when under canvas, 
with her screws lifted, there being no aperture in the dead wood 
to interfere with the steering power, the rudder acts with the same 
ease and certainty as in a sailing ship. This is no imaginary 
picture, but literally the performance of the twin-screw ship Far 
East, a vessel of 1,300 tons, fitted with lifting screws on the 
bracket principle (a model of which is on the table) that has 
made several successful voyages to India and China. Surely there 
is sufficient evidence in this case to warrant the application of a 
similar system to so costly a ship as the Bellerophon, free as it 
would be from any risk; whereas, with her present non-lifting 











oi thai mistaken in the conclusions I have formed respect- 


Captain Shuldham, who devoted many years to practical ex- 
periments on balanced rudders, writes thus in the fifth volume of 
our “Transactions ”:—“* With regard to steering with the smallest 
amount of manual labour, the balanced rudder has all the goo: 
—— of the revolving one, with this single exception, that the 
ormer can only steer a vessel head foremost.” Again, he says 
that ‘the balanced rudder, like many other good plans, 
is not exempt from imperfections; in smooth water it maintains 
its balance perfectly, but in gales, when the ship is roliing deeply, 
it is subject to a lateral force which tends considerably to destroy 
the balance,” : 

In no account of experiments with balanced rudders thai 
I have seen has any mention been made of steering stern fore- 
most, and my belief is that it cannot be safely attempted even in 
a moderate sea, at all events, without a greater governing power 
at the wheel than we now possess; whereas we have abundant 
proof that by means of twin-screws this difficult and important 
manceuvre can be accomplished with the utmost certainty anid 
safety, with the rudder amidships. This is impossible with a single 
screw ship. 

The next point for consideration is the applicability of this 
system for training guns in broadside ships, which, in a military 
point of view, is a feature of the utmost importance. So far back 
as 1862, when lecturing on this subject at the Royal United 
Service Institution, I described the ship thus fitted, ‘would 
become the turn-table for the guns, and thus, bringing the guns 
into action as required, an incessant fire might be kept up.” We 
have had ample proof since that period that this was no delusion; 
the practice in training fixed guns by this system in America has 
proved the fact, and it has been illustrated to the satisfaction of 
many naval and military authorities by myself in this country, 
proving that the most accurate training can be attained by this 
system. Does not this relieve us of many difficulties in the con- 
struction of ships with broadside batteries, the guns of which can 
be brought to bear with even greater facility than by the movable 
turret; dispensing with all the costly and complicated mechanism 
of that system; preserving the form and arrangement of sea-going 
ships of the present type, without curtailing the accommodation 
of the officers and crew, or the necessary conveniences for stowing 
boats and spars. I have been, in common with many others, 
vastly astonished at the statements I have heard advanced of late 
in high places, in the out-and-out advocacy of the turret system. 
Now, although I by no means undervalue its use under special 
circumstances, and am one of those who feel most anxious to see 
it fairly tested, I deny that the majority of naval officers are con- 
verts to it, and that it possesses the advantages claimed for it 
over the broadside system, as applied to sea-going ships; and more 
especially as regards the claim for increased accommodation and 
ventilation, as was stated upon a late occasion by an honourable 
member in the House of Commons. To bring the question home 
to the uninitiated, I would simply observe that to claim increased 
accommodation in a ship dupeived of one deck is tantamount to 
saying that if a man takes a house with three storeys, cuts off the 
upper storey, and = three or four closets in the middle of his 
dining-room, that he will have more room in his house for stowing 
his furniture and entertaining his friends than he would previous 
to the alteration. I also deny that 8ft. free-board will be suffi- 
cient for a sea-going ship of 3,000 tons, heavily laden with armour; 
and I cannot conceive that any seaman can give his support to 
such a theory. 

From my earliest acquaintance with the twin-screw system I 
have constantly kept in view the capability of making it sub- 
servient to the advantages sought to be obtained in the turret 
system, firmly believing that in the end the balance will be in 
favour of the former. Step by. step and year after year diffi- 
culties have vanished; construction in iron has been my greatest 
assistant, the increase in the weight of ordnance my only doubt. 
Recent experiments with broadside guns have, however, solved 
that question; guns of equal weight can be worked from the 
broadside or ends of a ship specially constructed for the purpose, 
with even greater facility than in a turret, with this advantage, 
that a greater number of bow and stern.guns can be fired in a line 
with the keel at either end, at any required angle of depression or 
elevation, and that more guns can be brought to bear on any given 
one than in any turret ship of a similar size; and that such can 

attained without resorting to either tripod masts, or to any 
change in the distribution of the masts or rig of the ship; or 
without loading the ends of the ship with such a weight of armour 
(as is the case in most ships of the present broadside type), that 
will incapacitate her from attaining a high rate of sea speed, or 
keeping the sea in bad weather. ‘ The means by which I accomplish 
this have been to a certain extent described in my last paper at 
this Institution, and one of my plans has been adopted in the 
Pallas; though, being a wooden ship, and the principle being 
— at an advanced stage in her construction, it has not been 
fully carried out, 

Diagrams 4 and 5 will illustrate my more recent inventions. 
They show a ship of the same dimensions as the Bellerophon (which 
by a curious coincidence are precisely similar to the model of the 
ship I so often exhibited at this and other Institutions, and now 
before you on the table), drawing one foot less water, and having a 
displacement in excess of that ship of 500 tons. Instead of making 
my armour plated battery 100ft. long as in the Bellerophon, and 
putting armour plates 37ft. on either side of the stem, for the 

urpose of firing protected guns right ahead, I take that into my 

ttery, and by the arrangement shown in the diagram fire my 
guns right ahead on the main and upper decks, at 75ft. abaft the 
stem, preferring to have even a considerable increase of weight at 
that point to overloading the extremity; I carry out the same 
arrangement aft, and thus keep both ends comparatively light. By 
removing the armour plating of the bow, and the two guns now 
before the bulkhead on the main deck, into the battery, I relieve 
the fore extreme of about 53 tons; and by adding 50ft. to the 
battery I get four guns more than now carried in the Bellerophon’s 
battery, which, when added to the weight of armour-plated bulk- 
heads and four guns shown on the upper deck, will weigh about 
200 tons in excess of that of the Salcughen. By this arrange- 
ment, as before stated, I can fire two defended guns in a line with 
the keel, on the upper and main deck forward, two aft, at an angle 
of 5 deg. on the main deck, and two in a line with the keel on the 
upper, having an undefended chase gun at either end if required. 
I can bring four guns to bear on the same object from either bow, 
at about 100 yards from the ship, as may be seen upon reference 
to the diagram. I may also observe that the bow and stern guns 
can be so depressed as to strike an object within twelve yards of the 
ship. Having still 300 tons of displacement at my disposal, I can 
stow with ease 200 tons additional coal, which represent at least 
forty-eight hours’ steaming. You will observe that the armour 
plating effectually protects the rudder and all other vital points, 
without carrying it round the stern to protect the rudder-head, as 
is the case in all single screw ships, whether fitted with a balance 
or any other rudder; by this means I relieve the after extreme of 
all overhanging weight, and I can afford a finer line for thedelivery 
of the water. The armour plating in this case is not necessarily 
carried to the stem, the fine fore body, which this plan admits of, 
I consider being sufficiently protected by properly constructed 
water-tight cells. I calculate that this arrangement of fore and 





* I have frequently advocated the adoption of a non-fouling screw, ip cases 
where it is deemed advisable to have that instrument fixed asin the ‘sellero- 
phon, bat hitherto without success; the screw I advocate is unquestionably 
non-fouling, and in one instance in which [ have fitted it, the mechanical 
effect produced was equal, if not superior, to that of the ordinary form. 
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after body will admit of better lines for ing and delivering the 
water, and thus give a greater Wann on bo Glaainel the 
Bellerophon with a single screw, be better calculated for 

urposes, and avoid the enormous wave now raised by that at 
Tight draught, which I contend not only reduces ‘her in 
smooth — but pe found a Fivg vt serious Benn in goi 
against a sea; whereas in a shi ing such proportion 
beam to length ths tush sooven ntl coe Ly eos in 
turning than has yet been developed by that or any other system. 
The superiority maintained at sea by the Warrior and Black 
Prince over all other iron-clad ships, should make us hesi' “ere 


we entirely abandon the well-considered principle on which they. 


are constructed, and although some eminent shipbuilders are very 
strong on what they term complete protection, 
somewhat to the type of the above ships, and thus by real 
keeping the extremities comparatively light, preserve speed § 
sea-going qualities in bad weather, for which they are still 
=e “o * ape — in the end tell in = hopes w > 
r) to ships of inferior sea-going properties. e adoption 
thie princi ple ae enable us to make some return to the elegarice 
of form, which I submit is not incompatible with efficiency. 

Should it be deemed advisable to carry the battery further 
forward, as shown in the original model, I propose to construct 
the fore body, from the point at which it terminates, with longi- 
tudinal, instead of vertical frames, which-will facilitate, and I 
believe lighten its construction, and be ‘a moré favourable dis- 
position of material for supporting strains in’ that direction if 
intended to act as a ram. 

I have designed a corvette on my principle, for a foreign 
government under certain conditions, which het rather ham- 
ered me in carrying out my views, but she will neverthe- 
ag I believe, prove an efficient, though not high speeded ship. 
Her dimensions are as follow :—Length, 231ft.; breadth, 37ft.; 
depth, 24ft.; draught of water, 12ft.; 1,520 'tons;. screws, 9ft. 
diameter. 

Her armament is proposed to be six 100-pounders, Blakely rifled 
guns, enclosed in an armour-plated central battery, with 
Cin, iron; in this vessel my indented side, or internal sponson (es 
it has sometimes been called), is so arranged as, to admit of the 
guns firing either forward or aft at eight degrees with the keel, a 
divergence from parallel fire, which will not materially diminish 
their efficiency either under sail, steam, or at anchor; the ends of 
the battery and the sides in the wake of these guns being rounded 
so as to admit of depression and to prevent the lodgment of water, 
an arrangement which is not carried out in the Pallas. The 
battery in this ship is covered with 2in. iron, with bars in the mid- 
ship part, so as in some measure to protect the vulnerable points 
from vertical fire, the fore and after ends being covered by a light 
spar deck, which adds materially to the accommodation and sea- 
going properties of the ship, and is strictly in accordance with 
the design I furnished the Admiralty in June, 1864, now being 
adopted in the Research, the swinging or gate bulwark being 
found unsuitable in a ship of her size, as I then explained. I 
would ask the advocates of the turret system what advantage 
they claim for turret vessels of the Scorpion and Wyvern type 
over a vessel constructed on this principle, either as regards their 
sea-going qualities, accommodation for their officers and crew, or 
in fighting their guns, especially on the bow or stern attack. 

Anticipating one objection I have designed a method of con- 
structing a recessed port or embrasure, by which the gun is 
retired about 4ft. from the side, by which arrangement the weight 
of both armour plate and gun is kept well in-board, and the are 
of training increased from 35 deg. to 45 deg. The muzzle of the 
gun being thus removed at such a distance from the side will 
admit of its being fired at a much greater inclination of the ship 
than if in an ordinary port, sufficient incline being given to the 
recess to admit of the necessary elevation or depression. In the 
event of 20-ton, or even larger guns, being found available for sea- 
going purposes, I consider the introduction of this system will 
materially facilitate their application on the main deck of frigates. 
With a view of keeping the ports in these embrasures, as well as 
all ports in the broadside as small as possible, I propose to intro- 
duce a sighting slot over the ports, by which means the captain 
of the gun can obtain sufficient view of his object; these slots 
would be fitted with flaps of a wedge form and be perfectly 
water-tight when closed. I submit that for harbour and coast 
defence ships, such as are described in my paper, vol. iv. of the 
“Transactions,” this system of recessed ports would be peculiarly 
applicable and quite as available forsuch purposes as any arrange- 
ment of the turret system—for reasons given in that paper—and 
at half the expense. 

You will observe in both these vessels I have abandoned that 
form of bow of late distinguished as the “‘swan’s breast” in this 
country and the Eperon in France, but continuing the dead flat 
under water—a system I have advocated since the year 1862, and 
applied to all my models, knowing from experience its value in a 
weight-carrying ship—the superstructure being carried up with a 
gradual flare or harping, which not only tends to keep the ship 
dry, but to support her in og waa y comand that this form 
aloft is as indispensable for the buoyancy of the fore body in a sea 
way as is the continuation of the dead flat below, and will not, I 
believe, if properly applied, show. a greater overhanging weight 
than in the ‘*swan’s breast” bow as applied to recent ships, 
especially if constructed to carry armour plates ‘and ‘the spur or 
ram. I believe that either in the Pallas or Bellerophon the dis- 
placement of that part of the fore body is not equal to the weight 
to be carried, and, therefore, in place of adding to the buoyancy 
of the fore body, it may be considered to reduce it. “ 

As it may otherwise appear that I have adopted this view 
subsequent to trials which have recently proved tlie fallacy of that 
form, I beg to refer to my last paper, vol. v. :-— 


**T do not hesitate to record my opinion as a practical seaman 
that such a structure is open to many objections which perhaps 
may not have occurred to the mere naval architect,,who, in the 
absence of that practical knowledge which one p 5 
has, in grasping at means which may seem to Yelieve him of a 
difficulty or satisfy the. public mind for the moment with a new 
idea—has, in his innocence of what seamen have to contend with, 
overlooked objections that may prove fatal to the general efficiency 
of the ship. Had he ever been employed in ‘ clearing hawse’ on 
a winter’s morning in the Downs, or were he sequainted with 
many other intricate manceuvres which sailors have to perform, he 
would have hesitated ere he increased those difficulties by adding 
such an exerescence toa ship’s bow, which is unnecessary, as suffi- 
cient displaceméfit can be attained without it.” 

Anticipating that the mechanical genius of the age may yet pro- 
duce in a reliable and serviceable form those guns of the future, of 
which we have heard so much, and considering that such guns will 
require some support beyond that now given, whith will incur an 
increase in the depth of the present wrought-iron beams, that 
would not only exclude light and ventilation, byt add materially 
to the weight of the already overloaded ships, I propose to make 
them in lattice work, varying their construction according to the 
requirements of the case, and carrying that system out in the divi- 
sions of the coal bunkers on the lower deckp; of using 
plates. he 

Ca 





ing out this principle yet further, I propote #6 apply it in 
the cellular cmminanalen of the bottoms of ir ship, sytem 
patented in 1852 by my late friend Mr. Richard ‘Robéfts, and, as I 
stated at our last meeting, now adopted in the ‘Béllerophon —vide 
diagram, page 137, ‘‘Transactions of Institution Naval Archi- 
tects,” vol. vi. a Ado 

In place of the perforated plates introdugt@ iit* that ship’s 
bottom, as I understand with a view of reducing’ thé'weight, but 


certainly not the costliness of the structure, I seto adopt the 
lattice system between the water-tight divisi "whtich not 
only reduce the weight still more, but will bei ly cheaper, 


and have the same relative strength as the plate§ le 
In corvettes, such as that to which I have referred, if intended 





would fain adhere 





to hea’ dads niihhi be watitevin’ by 
lattice bulkheads, without in with the stowage of coals or 
ventilation in the engine-room or lower deck. 

In conclusion, I have to thank you for the patience with which 
gan Sans Mycaed tone earners Lyssa od teangeen 
sincere acquit me egotism or personal 
Sling to cup. shania t tee Gael to make, In 
institu that is, or 


ern we must deal with 

we should utterly fail in dem our views, and one natu- 
rally selects the latest productions the 
which to test our own conceptions; and I believe 
sidered a legitima sae ate of clai some 

have not been deemed unworthy of adoption in her Majesty’s navy. 





PORTLAND CEMENT. 
(Concluded from p. 239.) 2 

MODE OF USING PORTLAND CEMENT MORTAR IN MASSES OF MASONRY. 

In the execution of masses of masonry, we think that it is a 
good practice to — the mortar of Portland cement ey 
soft so that it should more easily assist in the formation of 
that would form the seating of the stones, otherwise there is 
danger of the formation of many vacua under the masses ; for the 


stiff Portland mortar acts as ordi earth when it is worked with 
the trowel. -Soft,  itvassumes a distinct character; it | the thin 
becomes more unctuous, spreads more easily in the beds.* 


An excess of water, as might have: been expected, has produced 


a weakening of the mortar;. but if. the stiff mortar re- 
sistances that are superior to those of fluid, and very fi 

it does not yield results that are com: to those of the 
mortar, even when this is mixed with # great quantity of water, 


Under stones used as ashlar and laid in elevation, the mortar 
of Portland cement which does not stick Pe ae, conn 


Boul 

the valley of Hereuse, in the nei of Marquise, are of a 
marble that is very smooth) tends in ing off the excess of 
its moisture, and in hardening. to allow the of: hollow 


spaces by the effect of shrinkage under the beds, of which the 
existence is braught to light in times of rain. Thus, by reason of 
the porosity of the material, the rain water, driven by the wind, 
can fill up the hollow spaces, which are made apparent when the 
rain ceases, by the permeation of the moisture.t The test 
care must, therefore, be taken to ensure the strict obtainment of 
the beds that should be perfectly resisting, and this would 
imply great skill on the part of the mason charged with the 
setting. 

— avai see 4 us the best method to be observed - 
these cases: —The workmen commence ‘spreading upon the 
beds of masonry a layer of mortar of -h.. ‘or three centimét 











hole. We obtained the following resistance to tearing asunder, 
that are found in this table :-- ; 
Composipion of Weight producing rupiure by tearing asunder after — 
thebricks | sdayn | 1 month | 3 months | 6 monthe | year. | 2 yeam 

1 vol of Portiand! » | a ie ise 1200 ) * 
coment «.+++-[88 | ge-q7]% } go.90/2%° | rg0-4a [83 | ror-s0 io | sss }rsee 
bet ad nnn fi | 135 vs 170 

0 soy" 110) 1465 180) 

” S 120 1465 
1 cement ote soe 2 | 1040 183 } 14008 a oo 190-00 
2 fine sand oe = need _ 

7-00) 88) 

2°50 | “ 80 
1 of Portland ..|700( gael 25) 9-7 = Bs. ot 8 5 
4 of gravel......| ie 85} 80 

> | oe mf 

rs) |i ys 
1 Portland...++-/550 | 9.4 he A =| ‘itad oak f 
4 fine mnd . .. =| ~ 5! 4 

° ~ wJ ” 























Us Solloms that ihe selation of Co Sends consind by Gosh ond 
mortars, or those were mixed large proportions 
of sand, were as follows :— 

















| After 5 days, [After 1 month |Ater3 months Aer 6 month After 1 year, 
Rich mortars 
Sand « | 4300 9667 104:50 14606 155:00 
—— $092 =) sas pose} oer =i 
Gravel. .... | 4067 90:00 167-50 18333 
Thin mortars 
Band ...... 290) 1007 3020 3880 ) 
—\=045 | —} aoa ad eel =041 
Gravel .... | 550$ 340 ena J 
T9v-00 . 
After 2 years it was for rich mortars .. ——— ) = 
196¢7 


This would lead to the prescription, in a general manner, of the 
use of fine sand in the preparation of thin mortars. 

These materials are, then, carbonate of lime, nearly pure, to 
which the sea water has added a little esia, We find, more- 
over, similar matters everywhere that the water can penetrate 
through the mortar that is made of cement. 

[M. Leblanc has told a good tale (in conformity with Mr. 
Grant’s theory, it must be observed) in favour of the heavier 
Portland cements; but both: these gentlemen appear to have 
omitted any reference to the action of this material under the 
influence of water. In the case of the samples exhibited at the 





thick that is sufficiently stiff; they place:about thesangles of 
= face i wetness ye “ that is very tender, ‘and these = 
riven in throughout their length; ually wedge up with a 
iece of stone the back side of the stone that is intended to be 
aid; then the front wedges are wally withdrawn, and the 
iece of stone then is inserted in te direction, the stone 


ing forced down to its place with blows of a mallet. The wooden 
wedges do not serve in this case to do than prevent the stone 
from floating upon its bed of mortar. hinder in thismanner 


the undulation of the layer; they can be easily withdrawn by hand 
as soon as the bed of mortar has hardened'a little; " 

The shrinkage that the Portland cement is to ought to 
cause its rejection for the use of pointing mortars that are too rich. 
The best composition of this description Of mortars seems to us to 
be that which is produced by a mixture of .700 parts of Portland 
cement to 1,000 myn of gravel. To diminish asmuch as possible 
the porosity of the joints it is necessary 4@ ti for a most 
energetic method of the compression of them the tool that is 
used to draw the joints—in French, by the dagne. The mortar is, 
moreover, much solidified by this, operation, Now we have had 
occasion to observe practically that ®. made with compressed 
mortar offer a resistance that is ae wd than in bricks which 
are made in ordinary mortar preparedim the ordinary manner. 

Amongst the remarkable of Portland cement mortars 
it is important to mention that itis,beyond ‘the effects of frost. 
The Portland cement mortars donot as our masons say; 
and this allows the execution of \masonry in the cement in the 
winter season in cases of need, . Thus, portions of Portland cement 
mortar which we had exposed to the frost immediately after they 
were prepared had cracked very deeply after they were made, and 
before they had taken their definite form, in consequence of the 
freezing of the water, and had ag get fallen to pieces to a 
great extent, but after the thaw preserved in the detached 
morsels the greatest hardness. 

We will terminate this note by some Words upon the influence 
of the degree of tenacity ‘of the inert. matters mixed with the 
cements, and upon the ultimate resistance.of the mortars. We 
for this purpose made bricks that were composed of the following 
ingredients, namely :—~ 
1 of Portland cement and 2 (in bulk) of the gravel of la 

Creche, 


1 of Portland cement and 2 of the Downs sand (all in bulk). 

1 of Portland cement and 4 of the gravel of la Creche. 

Thin mortar } } of Portland cement and 4 of sand. 

The sand that was obtained from the Downs was employed very 
fine; it did not leave any residue upon a sieve of eighteen meshes 
to the centimetre. The grains of gravel, on the contrary, were 
retained in about the proportion of one-third by this dimension of 


Rich mortar 


* Some experiments commenced a short time ago, aud which we propose to 
continue during two years, upon the resistance of stiff Portland cement 
mortars to an effort of pulling asunder, of soft, and of very soft mortars, have 
yielded the following results :— 




















Composition, | Seance to on client eunten, % 

5 days. | 15 days. | | month, z 

Lit. 29 50> 70> = 
Stiff mortar (it did not ¥ 30 55 70f . 22 
stick to the truwel 2°50 Portland 35 Kil. 1/50 Kil. 70 Kil. 2 : 
when it was worked )|10°00 gravel [29 30°40 40 49°67 60 68°33 jes 

up). 230 water [22 135 v0 : 
30 Ie 60 “ : 
2°50 Portland|43 70 90 Ds 5 

Soft mortar... «-4|10°00.gravel |40$ 41°67 |70} 70°00 |70} 8633, |= 
2°70 water /40 70 90 : Es 
19 40 150 2 | 

2°50 Portland) !7 30 50 z 

Vv 7 18 ? 140 . 50 a iS 

ery soft mortar ..< |10°00 gravel 24 19°83 95 7 35°33 hag 57°83 |e 

3°30 water [20 is 50 a 

20 40 47 





@ There is evidently a clerical error here ; it has been retained however. 

+ The mortar of Portland cement is porous. Hollow cubes of three centi- 
metres thickness allow the passage ef water that they are made of and which 
they may be filled with. For the thin mortars, 1 deg. of Portland cement, 
and 4 deg. of gravel, the quantity of water that escapes in this manner is so 
considerable that the floor upon which the cubes are laid becomes quite wet. 
This porosity gives rise to the production on the surface of the it 
are submerged of abundant stalagmites, and the appearance, upon the joints of 
the masonry under a head of water, of effervescences, which M. Mangon has 
analysed, and which he has found to be composed of the following substances :— 

Excrescence 

Stalagmite upon collected from 

the concrete. the joints of 

the ° 

Residue insoluble inacids .. «+ «+ 

Alumina .. «2 «6 «8 oF oF 0 «8 

Lime oe 
Magnesia oo ee 08 oe 8 

Loss by calcination 3... ++ os «a+ «8 


masonry. 
. 1°35 
100 oe oe of 15 
SOOL «2 oe oe 500 
oo oe oe 320 
AB14 og oe oe 4340 
100°00 





ting of Civil Engineers, evident signs might have been observed 
of a swelling that had taken place after the samples were dressed 
to the size they were intended to have presented; and the danger 
of a cement that would produce such an action cannot be too care- 
fully guarded against. . Leblanc does not say whether or no the 
cement he experimented upon swelled in setting, but there seems 
to be every reason to believe that it did, for the Boulogne cement 
contains a great deal of free lime in its composition, and the 
tendency of this would naturally be to continue slacking for some 
time after the apparent termination of that operation in the whole 
mass. The theory and gone of Portland cement concrete 
cannot but gain, however, by such ons, and we may state 
that we are engaged upon the in tion of this subject; the 
results of the observations made 8) be communicated to the 
public as soon as they are sufficiently matured.—Ep. B.N.] 





MASON’S PATENT COTTON. PRESS. 

Earty in January we illustrated a very excellent form of cotton 
press manufactured by Messrs. Routledge and Ommaney; this 
week we give another, constructed on a totally different principle, 
on the next page. The requisite power is obtained in the first ar- 
rangement by hydraulic pressure; in the present instance the pres- 
sure is imparted through the medium of a right and left-handed 
Horizontal screw to a species of knuckle-joint arrangement of 
levers, which will be easily understood from the engraving. The 
screw, driven by a pair of horizontal engines, carries two 
wrought iron crossheads acting on a double system of knee-joint 
levers, the upper rods of which take hold of and raise the lower 
follower, ‘while the lower rods act upon two side tension rods 
which draw down the upper follower. On the engines being set 
in motion the two crossheads are drawn towards the centre, and 
this causes*the leyers attached to the lower follower to rise, and 
at the same time the levers, to which the side rods and top 
follower are attached, to fall. As the followers approach each 
other the cotton,placed in the box is compressed between them. 
One novelty in this arrangement is the use of two followers, 
moving each through about six feet, instead of one moving 
through double the space. In order to economise labour a pair 
of these presses are placed together, end to end, the engines 
being fixed in the centre between them. One press will compress 
while the other is having its bale hooped or corded, and is being 
prepared for delivery. One set of hands can thus attend to and 
work the two presses. The s required for a pair of these 
presses is 50ft. long, 6ft. wide, and 30ft. high from the ground 
line, an additional 6ft. in width being required where the 
engines are placed. 

A considerable number of these presses have been constructed 
during the last year and a-half for India by Messrs. Peel, and our 
engraving has been prepared from working drawings courteously 
placed at our disposal by the firm. The simplicity and lightness 
of the various parts of these presses, although they are among 
the largest ever constructed, renders them very suitable for 
transit to the colonies ; and they turn out very excellent work 
at a very fast pace. During some experiments witnessed about 
a year since by Mr. Fairbairn, 458 lb. of cotton were compressed 
into a bale containing 8°23 cubic feet before being liberated in a 
little. over two, minutes. -.After being covered, corded, and turned 
out of the press the bale measured 10°98 cubic feet. Since the 
date of that experiment, however, a few improvemeuts have been 
made, thanks to which a 450 Ib. bale is now compressed in 1 min. 
20 sec. The weight of the press we illustrate is as nearly as 
possible 80 tons, and it is calculated to turn out 100 bales per 
day. It has been constructed for the Moffussil Cotton Pressing 
Company, India, and from its great size, and the skill which has 
been displayed in its design and construction, it forms a very 
favourable example of mechanical engineering. 





Green’s Patent TuBE CoMPANY.—It was announced at Bir- 
mingham on Monday that in consequence of the death of the 
prietor of Green’s Patent Brass Tube Works the concern has 
purchased, and will henceforth be carried on under the style of 
Green’s Patent Tube Company (Limited). 

IRONMAKING IN THE Strates..—The returns of the anthracite 
mye 3 the sae ee for sale a marked a 

ucts compared results ir operations during 
eo partons year. Of the thirty furnaces in the group, 
twenty-two are now in blast. In 1865 the production of os 
amounted to 177,438 tons, ——— tons less than in 1864. 
Two of the establishments in group exhibit a falling-off of 





en! 
united productions. 
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TO CORRESPONDENTS. 

Norice.— A Srectat Epition A Sage ENGINEER is published for 
Foreign CIRCULATION. is edition, printed upon 
manufactured for the purpose, will pass through the y 
post offices at the charge of a single postage. 

*,* We bey to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to-press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received after that time must neces- 
sarily stand over till the following publicati 

*,” Letters intended for publication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. ‘ 

*.* We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 

P. H.—From any metal broker. 

T. S.—The Polygon, Ardwick, Manchester. 


L. 8.— Have the surfaces electro-plated with gold or copper. 
STEELE.— Yes; but you must send us the exact diameter inside of the measure you 





use. 

JOHN MAYO.--Write to the Editor of the “ Journal of the Society of Arts,” 
John-street, Adelphi, London. ’ 

W. H. N.— Your idea has already been carried out in more than one instance 
with considerable success. 

S.C. (Rye).— You can obtain what you require through any respectable iron 
merchant. See our advertising columns. 

CARACTACUS.-- You can obtain the books from Messrs. Spon, of Bucklersbury, 
London. The price of the first is about 6s. 6d., of the second about £1 1s. 

A. W.— You may run your engine if it is well. balanced at 140 revolutions per 
minute, with 50 to 60 Ib. sleam. It will then work up to about 75 indicated 
horse-power. 

T. M. (Compounding Engines).—J/ you will forward your address we will com- 
municate with you by letter. It is impossible to answer your question properly 
in this column, 

N. M. AND'CO. (Mary-Anne-street).— You can obtain full particulars from the 
Secretary to the Institution of Mechanical Engineers, Mr. Marshall—address, 
81, Newhall-sireet, Birmingham, ‘ 

T. R.—The only way in which your question can be practically answered is by 
loading a locomotive until it can draw no more. adhesion depends on the 
load on the wheels and the condition and material of the rails and tires, The 
power developed depends, not only on the efficiency of the boiler, but on the 
manner in which the steam is used. There is no such formula as you want in 
existence, but the following formula is regularly used by practical men:—Let D 
be the diameter of one cylinder in inches; P, mean pressure throughout stroke ; 
L, length of stroke in inches; W, diameter of drivers in inches; T, tractive 
force. Then T= P L. 

AN ENGINEER.—ZJt is not easy to give a general answer to your question, as there 
are several systems of heating feed-water in use, some of which are better 
adapted for particular cases than others. Thus you may turn part of the 
exhaust steam—say one-sixth—directly into the tank from which the pump is 
fed. The arrangement is simple and inexpensive, and the water may easily be 
raised to 212 deg., but the tank must then be placed higher than the pump. The 
waste steam may also be passed into a cast-iron box, within which the feed-pipe, 
on its way from the pump to the boiler, is coiled several times ; and this will 
perhaps be found to best answer your purpose. Jt is quite impossible to say 
exactly what saving of coal can be effected by such an appara‘us ; much depending 
on the initial temperature of the feed-water and the working pressure, In 
practice, under favourable conditions, from ten to fourteen per cent, of the fuel 
may be saved. : 

A SUBSORIBER.— We cannot find space to give you all the formule required for 
the solution of your questions. If, however, you will state exactly what you 
want to do we will try to meet your wishes. Meanwhile we may state that one 
square foot of screw disc to each two and a-half to three feet of immersed 
midship section is the ordinary allowance. As to the velocity, let HP = the 
indicated horse-power; V, velocity of ship in knots; S, area of immersed 
midship section; D, displacement in tons, Then 

kHP 


Ait 3 
8 3 2 
+ D 
v= v 
2 


2 andk are constantsof the following value :—In fast mail ships, x= 750, k=260 ; 
in boats of light draught, x = 430, k = 150. 
T. W.—Yes. You may use bolts if you like; rivets are better. 


PETROLEUM FROM COAL, 
(To the Editor of The Engineer.) t 
SIR,—Will you kindly inform me from whom I can obtain the requisite infor- 
mation respecting the distillation of petroleum oil from inferior descriptions of 
coal, as is now done, I understand, in Flintshire ; also whether the machine 
is costly ? Ww. P. 


SMOKE AND DUST FROM CUPOLAS. 
(To the Editor of The Engineer) 

Sm,—Would you kindly tell me whether there is any way of preventing 

smoke and dust from the cupolaor furnace of an ironfoundry ? pel 
ight be ible to fit a hood to the upper tion of the cu; which wi 

Us ae fom into 7 stack, at the base of vohich Z dust would’be deposited. 

Perhaps some of our corre: ts can point out an instance where something 

of the kind has been applied with success ?) 


PAPER COP TUBES. 
(To the Editor of The Engineer.) 

S1R,—I will thank you to inform me, under your head of “ Correspondence,” 
the address of some firm which makes machines for manufacturing paper cop 
tubes ? A SUBSCRIBER, 

Newton, near Hyde, April 6th, 1866. 


PATENT STIRRUPS. 
(To the Editor of The Engineer.) 
Siz,—In your abrid of specifications of patents you describe my patent 
stirrup latch bar, patent No, 2320, as ‘ not proceeded with.” This is an error, 
and likely, if not corrected, to do me muchinjury. I beg to state that I have 
the patent fully carried through for three years, and the great seal in my pos- 
session. You will much oblige me, therefore, by inserting this correction in 
your next issue. 
Saddle and Harness Manufactory, 33, Strand, SAMUEL DAVIES. 
London, W.C., April 6th, 1866. 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 17th, at eight p.m: 

st. I jon on the Mai and R l of Permanent Way.” 2nd. 
“On the Performance, Wear. and Cost of Maintenance of Rolling Stock,” by 
T. A. Rochussen, Assoc. Inst. C.E. 

SOCIETY OF ENGINEERS.— Monday, April 16th, 1866, at seven p.m.: Discus- 
sion on Mr. B. Latham’s paper “ On the Utilisation of Sewage.” 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening Meet- 
ing, Monday, the 16th April. ‘The chair will be taken at half-past eight pre- 
cisely. *‘On Collisions at Sea, and ‘their Remedy by Means of an Improved 
System of Lights,” by C der J.-A. Heath , late H.M. Indian Navy. 
“On Gun Cotton Cartridges, Prentice’s System,” by Mr. John Latham. 
Lecture at three ‘o'clock on Friday, April 20th: **The best Method of 
Maneeuvring, Arming, and Equipy Infantry, iting from the -Experience 
gained in the late War,” by General William H. Morris, U.S. Army. 
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ORDNANCE. 


Masor Patuiser has at last succeeded in ene a 





has been tested to destruction, go'ng to pieces at Shoebury 
after 904 rounds had been fired. reports of the 
experiments which have reached us are not so complete as 
we could have wished, and we are therefore slight) at a 
loss to attach the true value to the results obtalned, We 
are told that the gun was being fired with “heavy charges” 
at the time of its failure, and at an elevation of 18° 5/, 
but the precise weight of the c is not given. Even 
though we assume the charges fired from the Palliser gun 
to have been 25 Ib., the original service charge of the 7-in. 
gun, we shall find that its ers of endurance were not 
greater than those obtained from cast iron hooped guns. At 
the siege of Charleston, indeed, one of the only two 300- 
or gn: rifles acon be arg — “a bon — —_ 1,208 
rounds, the lar charge being 25 lb. of powder, and a pro- 
jectile wei hee 250 Ib., fired as a rule at a ombieiaiie 
elevation. Such a result as this has never been obtained by 
Major Palliser; and we may add that when the ulti- 
mately gave way, its failure was due to the explosion of 
shell within the chase, which blew off a portion of the 
muzzle. Major Palliser’s converted gun, too, appears to 
have been unsafe for, several rounds before its complete 
destruction ; and although we can guess at the ch we 
are left quite in the dark as'to the conditions under which 
they were fired. At'Shoebury the gun was probably fired 
from a carriage; but we should like to hear whether any 
—and, if any, how many—rounds were fired while the 
gun was suspended in slings ‘in the proof-house at Wool- 
wich. We need scarcely point out that the strain to which 
a gun is exposed is materially affected by the provisions 
made for-arresting its recoil; and a gun hung in slings is 
never strained nearly so much as when mounted on a car- 
riage. We have no desire to underrate the value of the 
results obtained, but we fear that their importance may be 
exaggerated. 

On the authority of the 7'imes we learn that Major 
Palliser holds the theory that so long as the interior of a 
gun consists of a wrought iron coiled tube, it is a matter 
of complete indifference whether the outside casing be 
composed of steel, cast iron, or wrought iron. It is not 
easy to say by what method of reasoning the gallant 
major has arrived at so remarkable a conclusion. It 
amounts apparently to a statement that the whole strength 
of a gun resides in the inner tube. The difference between 
the tensile strength of good glass and cast iron is not so 
wide as that between cast iron and soft wrought iron ; yet 
even Major Palliser would* hardly propose, we think, to 
— a glass gun lined with a coiled wrought iron tube. 

e find it impossible to avoid holding the’ belief, «in 
common with Captain. Blakely, Sir W. Armstrong, Mr. 
Anderson, and others, that-the external rings of a gun 
influence its strength very materially; and even though 
we t that Major Palliser’s tube is capable of effectin 
all that is claimed for it, we must still hold that a coiled 
wrought iron gun lined on his system’ must be stronger 
than a cast iron gun similarly treated. If this theory be 
correct, then must the material of the outer rings or casing 
of a gun influence its powers of resisting internal strains, 
and Major Palliser’s theory must th-~fore be erroneous. 
Either the outer casing’ Hn or de A determine in a 

t degree the stontigik of‘a gun. ‘. it does not, then 
et us abandon the outer casing altogevher as useless, and 
retain only the inner tube. If it does, then it follows 
almost as an axiom ‘that the casing should’be of the best 
possible materials. ‘ It is unnecessary to smother the ques- 
tion with mathematical formule. e all know that facts 
in abundance may be cited to prove that the material of 
the external casing ‘of a+ gun does imperially 4ffect its 
powers of resisting the effects of charges fired within it ; 
and until these facts can be explained away, the theory to 
which they are opposed must lack demonstration. From 
this and other considerations we are wholly opposed to 
the policy of attempting to strengthen cast iron guns. 
At the oolwich factories the Frazer wrought iron 70-Ib. 
gun can be produced at a cost of about £100 in addition to 
the value of a cast iron gun as old meta!, and it remains to be 
roved that cast iron guns of this calibre can be converted by 
jor Palliser at less outlay. It isindeed probable that no 
existing cast iron guns which it is worth while to convert 
can be converted for a smaller sum than new wrought iron 
guns of the same size would cost. 
Setting aside all other questions we still find an insuper- 
able objection to the cast iron gun in the fragility of the 
material. When bored out to receive the internal tube, the 
thickness of the metal of the 68-pounder at or near the 
muzzle is reduced to about 2in., and it is obvious that a 
very moderate blow from even a fragment of shell would 
suffice to render such a gun useless, Again, certain of these 
strengthened guns have flown to pieces after a fashion 
which would carry death and destruction to the crew 
serving them on board ship. Even the last gun, although it 
did not scatter fragments all round—and is therefore cited 
by the Times as a proof that no danger of flying to pieces 
exists—yet drove its cascable to a considerable distance, 
On board ship such a failure would place a crew in 
imminent peril. This is a defect from which wrought 
iron guns are free, and their crews are therefore enabled 
to ‘place a confidence in them, the value of which it is 
not easy to over-estimate. At the present moment 
we have all too many patched ws in the service, 
and the best policy which can be adopted is simply to melt 
up all the cast-iron guns we have got. Their conversion, 
on any system, will be a blunder; and the blunder will be 
made still more serious if a system of conversion is adopted 
which will leave the gun liable to fly to atoms. External 
hooping may or may not strengthen a gun as much as the 
internal tube ; but it is atleast certain that externally-hoo 
guns are a little safer than those which are lined. Another 
objection to the wrought-iron lining tube may be found in 
a softness which renders it peculiarly liable to be cut up 
under the influence of heavy c Wrought-iron chases 
are almost invariably furrowed in a very remarkable way, 
ially just at the breech; and in the opinion of many 
eminent artillerists, wrought iron is, for this reason alone, 
unsuitable as a material for the lining of guns. We wish 
it to be understood that we do not find fault with the 





rifled gun from an old cast iron 68-Ib. smooth-bore, which 
has displayed very fair powers of endurance, The gun 





Palliser system in particular. As to its merits we do not. 


just now wish to express any opinion whatever; but we 
do object to the system of ing up guns for i 
and neither Major Palliser nor any other inventor has 
proposed a system so excellent as to induce us to alter 
our opinions on this matter, 

It is, perhaps, fortunate that the Admiralty refuses to be 
led by the decisions of the Ordnance Select Committee. It 
is high time that naval men should be allowed to settle for 
peepee ptm be eg Ba and we have no 
doubt that had the of Admiralty been left to itself 
we should long since have had a good naval gun. As it is 
it has very prudentl the twist advocated 
by the Ordnance Select and we cannot find that 
the so-called Woolwich gun enjoys much favour at 
Whitehall. Of the -guns tried during the recent competi- 
tion that rifled on Commander Scott’s system has been bored 
out to 8in., and rifled on the stud system with four grooves 
and eh poe fee Lancaster’s gun has also been bored 
out and rifled with the like number of grooves, but with an 
even twist. Bashley Britten’s gun was bored out shortly 
after thetrials, and, strangely enough, has been rifled with five 
grooves, although the committee expressly condemned five 
grooves in the Scott gun. The inner tube of the 
rifled on the French system split, rendering the picée 
unserviceable, and the charge of the 7in. gun recommended 
7 the committee, and known in Woolwich Arsenal as the 

oolwich gun, has been reduced to 22'lb. of powder, 
although the’ fact is patent that with 25 1b. it was barely 
able to penetrate the Warrior standard target, the shot 
striking direct ; while a gun which was said to have 
“somewhat decidedly the lowest velocity,” actually 
accomplished the same work with 18 Ib. ¢ Verily 
the operations of the Ordnance Select Committee may be 
set down among other mysteries which yet require solution. 
It would not matter so much if official blunders and preju- 
dices did not lead to the waste of national capital. 


PINS ¥, RIVETS, 


THE commission appointed in 1846 to investigate the 
merits of cast and wrought iron with reference to their 
applicability to railway structures in general, expressed in 
their report theit* disapprobation of the lattice form. In 
fact they virtually condemned it. Notwithstanding the 
odium necessarily incurred in consequence of an opinion so 
manifestly disadvantageous to its future success it has 
nevertheless outlived, if we might so term it, the malice of 
its detractors, and is now, with one exception, the only 
open web form universally recognised to be suitable to 
meet the double requirements of a large span and a heavy 
variable load. The earlier examples of the open web girder 
consisted of a single triangulation of bars unaccompanied 
by any other crossing them in the plane of the web. This 
description of girder possesses 2. very insufficient degree’ of 
rigidity, and is not“suitable for spans of any but limited 
dimensions, The recent failure of one of these earligr 
specimens has led us to inquire gdrtiewhat minutely into the 
points of difference res’ ‘their constructive details and 
those of the well ttice girder. That the con- 
clusion we haye ai at, although in accordance with the 
facts elici at the inspection, is not a foregone one 
and based simply upon those facts, the perusal of our 
reasons for objecting to the principle involved will, we 
think, abundantly testify. In all girders belonging to the 
discontinuous or open web class there are three orathods of 
forming the connecting medium between the web and the 
flanges, viz., by bolts, by pins, and by rivets. Strictly 
speaking, these three may be reduced to two, since the only 
difference between the former consists in the pins fitting 
better than the bolts,’and being secured by a cotter 
instead of a nut. This latter distinction, however, does 
not always prevail, as frequently the pins are threaded at 
one end, and cast iron kridbe or bosses screwed upon them. 
In the continuous or solid sided girders it is evident that 
rivets can alone form the means of attachment, and our in- 
quiry becomes limited to a consideration of the two differ- 
ent methods generally employed in the first-mentioned 
description of girder. A common and a most obvious 
objection to pins is, that the failure of one may risk 
the safety of the whole structure. This is, perhaps, an 
objection more imaginary than real, and we all ath 
pause to consider either it or another, which, though less 
obvious, is of more importance, and points out that pins 
confine the bearing, and consequently the strains, too much 
to one particular spot. This is particularly noticeable in 
the Charing Cross ree where the pins attaching the 
diagonals of the web to the flanges are 11ft. apart, and it is 
unnecessary to comment upon the self-evident fact that 
those portions of the flanges situated half-way between the 
pins cannot be strained to anything approaching the same 
degree as those in the immediate vicinity of the pins. 
In any ordinary bar, such as the diagonal tie or strut of a 
lattice girder, of a uniform section throughout, there is very 
little doubt that its whole effective strength is not called 
into play when transmitting a strain through a single pin. 
This, together with the superior rigidity they impart to 
the whole structure, which we shall touch upon presently. 
are our chief reasons for preferring rivets to pins in all 
instances. The truth of the above statement, although 
not at first apparent, will prove so under investigation. It 
is not, as might be perhaps imagined, that the sectional 
area of the pin is less than that of the rivets, supposing 
them to be substituted. Whether one pin is employed or 
a dozen rivets, their sectional areas must be equal. It is 
not the area of the rivets, but the manner in which they 
are disposed across the bar, that proves so “eo 
Combined with this advantage there are well establi 
principles favourable to the use of rivets, and which, so far 
as the rivets themselves are concerned, would allow the 
ag, te area of a number of rivets to be rather less 
than that of a single pin calculated to bear the same strain. 
We allude to the well-known fact that small sections of 


iron are proportionately stronger than r ones, and it 
is worth remarking that this is particularly observable in 
round iron, There is no satisfactory explanation of this 


somewhat anomalous circumstance. We are inclined to 
think that it may in some measure arise from the greater 
facility with which the full strength of a small section is 
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got out of the bar, by attaching every individual fibre to 
the flanges. This idea can be easily realised by supposing 
the solid bar—in this instance a tie and not a strut—to be 
replaced by a number of wires equal in their whole area 
to that of the bar, and each wire to be ly connected 
with the flange. The employment of rivets. approaches 
infinitely nearer to this theoretical condition than that of 
pins. A pin only calls into full play those longitudinal 
fibres of the bar embraced within the limits of its dia- 
meter. They are the only ones lying in the line of direct 
strain. From what has been stated, the chief point to be 
gained is to multiply the lines of strains as much as 
sible, or in other words, to subdivide the whole strain in a 
uniform manner throughout the breadth of the bar. Con- 
sidering the means of connection between the web and 
flanges as mere points, a pin only gives one line of strain, 
while, with rivets, as many lines can be obtained as the 
iy aay of the contiguous will it. It must 
‘e kept in mind that to obtain this desirable result the 
rivets must be disposed obliquely across the breadth of the 
bars. The maximum effect respecting the calling into 
play of the full strength of any bar is directly propor- 
tionate to the ratio existing between the breadth of a bar 
and the diameter, single or combined, of its connections. 

In every compound structure it will be granted that the 
object to be attained is to make the whale structure when 
complete act as one mass or solid piece. The contrast 
between the engineering works of the present day and 
those of the past is forcible and vivid. Compare an old 
Roman arch with any of our modern wrought iron bridges. 
The former, by the absolute petrifaction of the joints, 
becomes in time one solid ring of indestructibility, defying 
both time and weather, as numerous examples testify at 
the present time. The latter is a mass of disintegrations, 
every joint a defect, every component part a weakness, 
every rivet hole a centre of attraction for the action of in+ 
jurious forces. In the present age, which may be described, 
so far as engineering is concerned, as “too fast for 
masonry,” we cannot hope to arrive at a similar degree 
of union and simplicity, but we may do a good deal 
towards it; and any means promoting the rigidity of a 
structure—a bridge, for instance—is a step in the right 
direction. That the use of rivets, in lieu of pins, as a 
means of attachment between the web and flanges of a 
girder, imparts a greater degree of rigidity, will, we think, 
not be controverted. It is true that some have urged that 
it is not necessary for the diagonal bars of a lattice girder 
to have a rigid connection with the flanges. This isa 
point we are not ready to concede, as it is directly contrary 
to the evidence of the majority of our present railway 
bridges; and the failure of one constructed on the above 
principle still further confirms our views. That rigidity— 
the more complete the better—is essential to a bridge is 
amply borne out by the present exclusion of suspension 
bridges from our railway system. Why? Because they 
fail in this very gutiodlan In other respects they are 
manifestly superior to the other descriptions of girders, and 
there is po aac doubt but that ultimately immense dis- 
tances will be spanned through their means, Motion, dis- 
tinct from progression, is synonomous with alteration of 
form. Ina bridge this alteration of form may take place 
either in the part moved or in some contiguous part, in 
which a strain is induced in consequence of the motion of 
its neighbour. Again, all motiqn is attended with friction, 
resulting in the gradual deterioration of the parts in con- 
tact. In a bar united by rivets to the flange of a girder, 
whether the operation be performed by hand or machine, 
no motion can possibly take place between the two; the 
connection is rigid and immovable. Machine rivetting 
virtually incorporates the rivets with the metal through 
which they pass. The whole of the flanges of a lattice 
zirder may be rivetted up by the machine, but it can only 
> partially employed in the connecting of the web and 
flanges, unless the girder be a single lattice, in which case 
it may be entirely put together by the machine. Let us 
consider now the case of a pin, and we shall find that expe- 
rience has shown, notwithstanding the perfection of fit 
attending their insertion, that they will eventually work 
loose and bring the whole structure into a ricketty and 
insecure condition. Peu ad peu the action progresses, 
oscillating at first gently and almost tepeengtily around 
the pin as the axis of motion, until the friction produces the 
inevitable wear and tear, the hole is enlarged, and the pin 
is not capable of performing any other duty than that of a 
common bolt, and a badly fitting one besides. What are 
the consequences? Every time a heavy moving load 
passes over the bridge the strains are no longer brought 
upon the flanges in a steady, gradually increasing manner, 
similar to what is known by “a long pull,” but in a quick, 
short, abrupt, jerky manner, equally destructive to the 
parts in the immediate neighbourhood of the pins and the 
whole structure in general. 

We are fully borne out in our views on this subject by 
the condition one of our large railway bridges was reduced 


to some months back. We allude to the Crumlin Viaduct., 


Its perilous and insecure state called for the interference of 
the dof Trade. Without investigating all the causes 
probably conducing to this state of affairs it may be men- 
tioned that the pins were found to have all worked loose 
and shaky, and have since been removed and gusset plates 
substituted in their place. They have thus manifestly 
proved as the means of connection between the web and 
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so important as the Charing Cross bridge, and many 


: particular notice. — are ined by the ends o vey 
upper member only, lower one remaining suspended ; 
“the weight thus rests on the last pin which passes 
95 a diagonal tie.” Had the above writer men- 
tioned the method was worthy of “ particular condem- 
“nation,” and investigated the reasons, he might have 
earned for his work a much higher reputation as an 
authority than it can ever enjoy as a mere compilation. 
Imagine a girder, the whole bridge in fact, depending u 
a 3jim. pin! The most extensive application of girders 
where pins are used instead of rivets is to be found on the 
Bombay, Baroda, and Central India line. Upwards of six 
miles in the te of viaduct are constructed with 
ins as the ium of connection between the web and 
es. It is asserted that one of the reasons for employ- 
ing them in preference to rivets was the comparative 
facility of erection they afforded in a foreign and semi- 
barbarous country. Weighed against the principle, we 
consider this objection as trifling. Moreover it seems that 
with the holes ready bored both in the flanges and bars 
previously to exportation it would be quite as easy and 
equally speedy to put a few rivets in as to insert one large 
in. On one of the Italian lines, in the Roman States, a 
eo exactly similar, in fact a reproduction of the Crumlin 
Viaduct, has been erected, and others on the same principle 
in various parts of India, besides the locality above referred 
to. We do not go so far as to predict the gradual disso- 
lution, if it may be so called, of all bridges constructed 
upon the pin principle, but we cannot close our eyes to the 
fact that one example on a very large scale has signally 
demonstrated their want of durability and efficiency in 
comparison with the other method. t has occurred 
once will, under the same circumstances, undoubtedly 
occur again. A principle once wrong is wrong for ever. 
There are no saving clauses in theory—chance is a word 
unrecognised in the vocabulary of science. We have no 
positive information respecting the present state of the 
Crumlin Viaduct. It is no doubt perfectly secure, and 
there is no reason, with proper repairs, that it should not 
continue so. It will, however, always suffer, and deservedly 
so, in the opinion of professional men, and will remain in 
future a practical example of either defective workmanship 
or the application of unsound theoretical principles, 


THE LAST DEBATE ON THE PATENT LAWS. 


Last Monday another of those unsatisfactory debates 
which lead to no conclusion and leave the question as 
before took place in the House of Commons on the patent 
laws. It was opened by Mr. Bovill, the eminent Queen’s 
Counsel, on the vote of £6,600 to complete the sum of 
£11,600 required for the extension of the buildings of the 
Patent-office. Mr. Bovill began by stating a text upon 
which, we think, he ought to have yet further enlarged— 
“ that until the law was altered, all parties were bound to 
“ uphold it in efficiency.” After reminding the House of 
the large sum annually accruing from patents, even after 
all the extravagant expenses are covered, he showed that 
the grievances with respect to the Patent-office library have 
given rise to absolutely perennial complaints ever since 
1858. Mr. Bovil!, with all the self-devotion of a martyr, 
visited the library himself, “as he could scarcely believe 
“ the accounts he had heard” about it. He there saw the 
“ passage,” “6ft. 3in. wide,” with which [most of us are 
acquainted, and underwent that “feeling of suffocation ” 
alternating with the discomfort “of a current of air so great 
“that it was impossible for any one to sit in the place.” 
And yet, with all this penuriousness of the Government, 
the surplus of the fees ‘up to the end of 1862 amounted 
to £173,044; and that for the year 1863, £37,000— 
making a total of £210,044. This sum has now 
been increased, during the last two years, at the 
rate of nearly £50,000 a-year, rising to a total of 
some £300,000 up to the end of last year. Leaving 
the question of the Patent-office library, Mr. Bovill 
then reviewed some of the other shortcomings of the 
Government in their administration of the patent law. 
In this portion of his speech we do not think he was so 
happy, and he made out a much weaker case than he 
otherwise might have done with the materials within his 
reach. The Attorney-General was put up to reply to his 
learned brother. By re-opening the wide question 
“whether patents were to be maintained or not,” the 
Attorney-General evaded all the issues raised in Mr. 
Bovill’s speech. The plea was of course convenient for 
many reasons. In the first place, it necessarily did away 
with the necessity for attempting to answer Mr. Bovill’s 
complaints; and, in the next, the Attorney-General pro- 
bably thinks that a delay in the reform of the patent law 
will also delay that obvious reform which would consist in 
reducing the enormous annual fees paid, for no services 
rendered, by patentees to the law officers of the Crown. 
The Attorney-General alone gets every year, “for certi- 
“ ficates of allowances of protection on provisional speci- 
“ fications,” for “fiats of reference” of complete speci- 
fications, for “signing warrants,” something like five 
thousand pounds, and his clerk pockets more than 
£400 in addition to this very handsome sum to his 
master. As proving the slight attention given by this 
eminent Commissioner of Patents to the business for which 
he draws such a heavy crop of fees, may be cited a 
strange mistake he made in the course of his speech. 
The Attorney-General observed that “Sir John Romilly” 
(meaning Lord Romilly, the present Master of the Rolls) 
“ gave an opinion against patents before the Royal Com- 
“ missioners.” Sir Roundell Palmer was mistaken in this 
statement, as any one can see by referring to the blue-book 
report of the Commissioners. In answer to the questions 
about patents of importation and foreign patents, Sir John 
Romilly very properly observed that he thought it “ highly 
- expelliont that patents should be granted to importers of 





foreign inventions, and also to a ers residing abroad, 
? 


or to their nominees.” Truly “some of the most 
“ valuable inventions, and which have been productive of 
* t wealth to this country, have been made by 
« Forel 3” and, like the inventions of natives, they 
“would never have been made but for the ex tions 
“ of the inventor that he would derive great profits from a 
“ patent to be obtained in this country.” The only answer 
that could by any possibility be strained into an objection 
to patents is the statement of Lord Romilly’s belief that 
“ great public inconvenience is caused by the multiplicity 
“of patents, because many ts are taken out which, if 
“ contested, would be found to be wholly invalid.” But 
this is not, more especially when read by the light of what 
is elsewhere said by the witness, a condemnation of patent 
law, but rather a condemnation of the present mode of 
administering the law. 

To follow much further this very unsatisfactory debate 
would be simply wearisome. Anyone can, by a mere 
inspection of the mt Act, see very clearly that most of 
the complaints raised in this country about patents simply 
result from the culpably negligent and indolent adminis- 
tration of the law as it is. We venture tosay that little 
if any reform is wanted in the letter of the law—it only 
requires to be properly administered. It is notorious that 
the law officers of the Crown have only the time to pocket 
their heavy fees; but it has been very generally over- 
looked that these gentlemen could, if they liked, appoint 
competent persons to rationally administer the law. Many 
people think, and rightly think, that most of the 
complaints raised by the public against patents arise 
from their being ted on insufficient grounds of 
novelty. At any rate it is certain that, even without 
absolutely refusing a patent, a reference or references to 
— publication of whatever kind, printed or not, at the 

ead of the grant, might choke off these patents, invalid 
at law, but practically valid from fear of litigation, which 
form a public grievance about which such complaints are 
justly heard. Now, the very ‘rst clause of the present 
Act, after constituting the principal law officers of the 
Crown as Commissioners of Patents, also provides that the 
Queen can “from time to time” “appoint such other” 
persons “as she may think fit” to be the working commis- 
sioners. As Mr. Bovill pointed out, it was expected in 
1852, at the outset of the present law, that such commis- 
sioners would be appointed, “and held responsible to the 
“Government and Parliament for” the proper carrying out 
of the law, and for the annual expenditure of something like 
“ £110,000” not “ £60,000,” as is wrongly stated by Mr. 
Bovill. It is scarcely necessary to say that no acting com- 
missioner has been appointed by the others. And yet we 
feel quite confident that his appointment would have pre- 
vented many abuses, and haps all the complaints 
against the present law. e here only repeat what 
Lord Stanley pointed out long ago, in a pamphlet which 
the noble author has since seen fit to suppress, that 
“it is not even necessary to a new Act, or amend 
the old.” The first clause in “the Act of 1852 pro- 
“vides for the appointment of commissions including, but 
“not limited to, the legal advisers of the Crown.” It 
is certain that, even if no commission were appointed to 
properly examine into the novelty of patents, a single 
acting commissioner could bring the whole department 
into efficiency; and if such a commissioner had only been 
appointed from the beginning, the monstrous Edmunds’ 
scandal would ‘never have come to a head. There are 
other clauses in the Act, of less importance, it is true, 
which have been similarly ignored by the officers appointed 
to carry it out. The third clause, for instance, empowers 
the commissioners to make “rules and regulations” for 
the conduct of patent business, “which shall be laid before 
Parliament.” They have not made the slightest attempt 
to correct or alter any of those points in the present law 
which have given rise to complaints from patentees and 
the public. Again, according to the thirtieth clause, the 
commissioners can “allow the person depositing or filing 
“ any specification, disclaimer, or memorandum of altera- 
“tion to have such number, not exceeding twenty-five, of 
“ the copies thereof so printed and published, without any 
“ payment for the same, as they may think fit.” We do 
not think that a single printed specification has ever been 
given away gratuitously to any patentee, or to anyone else. 
This very same clause provides that the specifications 
*‘ shall be printed and published as soon as conveniently 
“may be after the filing thereof.” As a matter of 
fact, this printing and publishing only takes place some 
eleven or twelve months, instead of a fortnight or three 
weeks, after the filing of thespecification. The Commissioners 
of Patents have treated the report of Messrs. Greenwood and 
Hindmarch in exactly the same way as they have behaved 
with respect to the Act they were entrusted to carry out. 
It “contained suggestions that a certain sum might be 
“saved if particular offices were amalgamated ;’ and so 
the Government have taken advantage of this recommen- 
dation, “while ignoring others made in the same report.” 
In fact, all concerned in administering the law have done 
— much what seemed good in their own eyes ; they 
ave done all the things pleasant to themselves, and, while 
shamefully administering a law which this very mal- 
administration has brought into discredit, stave off all 
reform by proposing to abolish a law of the utmost im- 
portance to the manufacturing interests of the country. 

However, we believe that an independent member of 
the House, famed for his unsparing eloquence, and for the 
many patriotic services he has rendered this country, will 
again bring the patent question on the Parliamentary tapis 
during the present session. 


RUTHVEN’S HYDRAULIC PROPELLER. 

CERTAIN experiments in marine propulsion of an inte- 
resting character have recently n carried out on the 
Thames which apparently demand something more than 
passing notice at our hands. Neither paddle nor screw is 
so perfect that nothing better need be desired, and as 
regards our ships of war especially, both are open to great 
objections as instruments of propulsion. The experiments 
to which we allude have been conducted to practically 
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test the value of a system which may be explained 
few words. Water pumped im through a ship's 
expelled at both sides in the line of her 
reaction of the fluid issuing at a high 
forward motion to the hull. The idea is exceedingly 
simple and very old. Mr. Ruthven of course does not 
claim it as his, but he does claim to have been 
the first to reduce it to a good practical form. Into 
the theory of the principle we do not now to 
enter; its consideration we shall reserve, confining our- 
selves for the present to a glance at the history of the 
subject and an account of an experiment recently carried 
out on the Thames. 

As we have said, the scheme is exceedingly old, so old 
indeed that it can hardly be regarded as an invention, 
inasmuch as Professor Owen tells us that the Paper 
Nautilus found in warm latitudes moves by ejecting water 
from suitable tubes or ducts. The cuttle fish effects a 
retrograde movement in nearly the same way, and it is 
possible that those natural examples, as we may term 
them, of the application of the principle to the panne 
of marine propulsion might be multiplied. As far back 
as 1661 Togood took a patent for propelling ships or 
vessels by expelling water from their sterns, and his 
specification is perhaps the oldest record of the pro- 
posed application of the principle to practice in existence. 
Whether or no he tried any experiments we are not 
prepared to say. In 1730 Allen secured a patent for 


nearly the same thing, and the proposal was also 
made by Bernouilli eight years subsequently. Indeed, 
the notion appears to have been popular with inventors, 


for down to the year 1857 no fewer than fifty-seven indivi- 
duals have either proposed or patented the scheme in this 
country. The favour which it enjoyed seems to have been 
mainly due to its excessive apparent simplicity; but we 
need hardly tell our readers that considerations of much 
complexity invest every attempt to reduce the crude idea 
to a practical form. In the first place the water has to be 
got into the ship, and, in the second, to be ejected; and in 
order to deal with large bodies of liquid to advantage, 
principles require to be studied in the construction of 
pumps and passages which even now are not understood 
quite so well as they should be. This cause, among others, 
has no doubt done much to retard the adoption of a system 
which, beyond question, is eminently qualified to obviate 
certain defects found to exist in both the paddle and the 
screw. As a rule, we are aware that the idea has been 
regarded by practical men with disfavour. We fancy, 
however, that many of the objections brought against it 
are founded not on reason but on prejudice; and this belief 
is strengthened by the fact that such men as Brunel have 
warmly advocated it, while those who witnessed Ruthven’s 
earlier experiments seem to have been one and all favour- 
ably impressed with its merits. _Mgny experiments have 
been tried from time to time, but none of them save 
Ruthven’s call for particular notice; and there can be little 
doubt that the success which has attended his exertions 
are mainly, if not wholly, due to the adoption of the cen- 
trifugal pump, with an equable and enormous delivery, 
instead of the ordinary piston pump commonly adopted by 
other inventors. Ruthven’s first patent is dated 1839, 
No. 8006. Under this two small vessels were constructed. 
The first was only a model 9ft. long; the second, built in 
1s44, was 40ft. long. They were both exhibited— 
the smaller on the Union Canal at Edinburgh, the 
Jarger on the Forth. The Admiralty had its attention 
so forcibly drawn to this latter vessel that Mr. Murray, 
now Chief Inspector of Machinery at Portemouth, 
was appointed to examine her and to prepare a report upon 
her performance. In 1849 a patad yi. ms was secured 
for certain improvements on the original design, and a 
30ft. boat was built which was exhibited on the Thames. 
In 1853 the Albert was built on this principle in Prussia, 
by a Mr. Sydel, the engines and pump being furnished by 
the patentee. This vessel has been employed ever since 
upon the Oder, we believe with much* success. Mr. 
Ruthven’s patent expired in 1863, and on application being 
made for its extension by his son, it was renewed by the 
Privy Council for ten years—an unusual event—and 
within the last twelve months this gentleman has built 
another vessel, the Nautilus, embodying, as far as is possible 
on so small a scale, his most recent improvements. With 
this little vessel several experiments have recently been 
carried out, and on Saturday last we were enabled to 
examine her construction, and to witness a trip down the 
river, which afforded certain data possessing some value, 
albeit they are not so complete as regards detail as we 
could have desired. 

Mr. Ruthven believing that one of the best tests of 
efficiency is afforded by comparison, has specially designed 
the Nautilus to compete with one of the ordinary 
“Citizen” boats running on the Thames. The relative 
dimensions of the two will be gathered in a moment from 
the following table —: 

DIMENSIONS OF HULL AND MA-| DIMENSIONS OF HULL AND MaA- 


CHINERY OF THE PADDLE STEAM| CHINERY OF THE NAUTILUS” 
VESSEL CITIZEN L. HYDRAULIC PROPELLER VESSEL. 








Length, extreme 11l0ft- | Length, extreme .. 115ft. 
Breadth, do. 13ft. Gin. | Breadth,do. .. .. «os eo  D5ft. 
Depth, do. 6tt. 4in. | Depth, do. ° oe oe Tft. 2in. 
Tonnage, nett .. 48 tons | Tonnage, nett .. + ee « 65 tons 
Do., engine-room 17 tons Do., engine-room .. .. 22 tons 
Do., gf0%8 .. oe 75 tons Do., 8088 .. «oe os 87 tons 
Draught of water .. .. 2ft. Gin. | Draught of water .. .. os 2ft. 
Horse power (nominal) .. 24 hp. Horse power (nominal) .. .. 20-h.p. 
Number of cylinders eo 2 | Number of steam cylinders . 2 
Diameter of do. oe 22in. | Diameter of do. 17in. 
Length of stroke .. oe 22in. | Length of stroke oo «we 208. 
. of centrifagal pump .. ft. 

\ nozzles.. 10in. 





The engines of the Citizen boats are oscillating, and 
their general character is too well known to render particu- 
lar description necessary. The machinery of the Nautilus 
consists of a pair of horizontal diagonal engines driving a 
vertical shaft, at the base of which is fixed a centrifugal 
pump with curved vanes, the construction of which it 
would not be easy to render clear without drawings. The 
water is drawn in through numerous apertures in the 
vessel's bottom, and delivered nearly amidships and 
close to the water-line through two nozzles, rect- 
Valves are so arranged that 


angular in cross section. 











directed ahead and the port jet astern, or vice versd, 
at will. Indeed, the rudder appears to be nearly unneces- 
sary. It will be perceived that the height of lift does not 
exceed a foot, as the delivering jets are close to the water 
line, and nearly the whole power of the engines is there- 
fore expended in imparting a certain velocity to a body of 
water, and in overcoming the friction due to its motion 
through the pump and The quantity actually 
delivered in the case of the Nautilus is therefore very 
large, considering the power of the i It may 
be loosely estimated at from forty tons to sixty tons 
per minute, Thus the diture on the lift cannot 
greatly exceed three horse-power indicated; and even 
this waste might be avoi by placing the di i 
orifices below the water level, and we believe that this 
has been done in the case of H.M.S. Waterwitch, 778 tons 
burthen, a gun-boat building at Blackwall, for the purpose 
of testing the principle on a large scale. 

On Saturday last the Nautilus left London = 4 at 
10°45 a.m., and steamed down to the measured mile at 
Erith, in company with one of the ordinary steam boats, 
the Volunteer. is vessel is nearly of the same dimen- 
sions as those of the Citizen L which we have given above, 
and she attended for the purpose of racing with the 
Nautilus, and thus affording a rough practical test of the 
efficiency of the latter. Nautilus reached Blackwall 
pier in thirty-five minutes, her s| having been slackened 
several times to avoid obstructions. She had a moderate 
tide in her favour. The engines made from 72 to 75 
revolutions per minute. Blackwall was left at 11°25 a.m., 
and from this to Erith the race was exceedingly close, so 
close indeed, that the fact of putting on the feed in 
either boiler was sufficient for some time to decide 
which should lead. Eventually, the engines of the 
Nautilus were induced to make eighty revolutions per 
minute, and at this speed she drew aoa ahead, beating 
the Volunteer by half a dozen lengths. We have every 
reason to believe that the experiment was fairly conducted 
in every respect. Both vessels kept their steam blowers 
going, and the guts were supplied with all the coal they 
could burn. At the m mile, however, the Nautilus 
got a hot brass, and the revolutions of her engines never 
exceeded seventy-six, and averaged little more than 
seventy-four. Four runs were — 9 giving a mean one 
of 8'241 knots, a very excellent result ; possibly, indeed, 
the best which has ever been obtained from the hydraulic 
propeller. The experiment was watched on the part of 
the Admiralty by Mr. Murray. There were also on board 
Admiral Elliot, Captain Ingledue, Captain Thomas, of the 
Peninsular and Orieatal Compan » Mr. Dudgeon, Mr. 
F. P. Smith, Mr. D. K. Clark, and several other gentle- 
men. Under such circumstances, indeed, it is not very 
easy to see how the experiment could be otherwise than 
fairly conducted. 

It is not easy to criticise the results, as no indicator 
diagrams were taken from the engines of either boat, nor 
was the coal consumed weighed. The great question at 
issue is really one of economy, and if it can be proved 
that the hydraulic propeller will bear comparison with the 
screw or paddle, its advantages in other respects will 
ensure its adoption. It is hardly fair perhaps to expect that 
Mr. Ruthven should just at the moment go deeply into 
this question, For the present he contents himself 


with ving to the is to say, to 
the Millie at that a vessel can ‘be palled 
on his system at the same velocity as ordinary 


paddle boats of the same size which enjoy a certain 
reputation for speed. Yet we think a little exami- 
nation will show that in any case the consumption of 
fuel on board the Nautilus cannot have greatly, if at all, 
exceeded that on board the Volunteer. The boilers of the 
two vessels are nearly identical in grate area and heating 
surface; and assuming that each was pushed to the utter- 
most, the quantities of coal burned per square foot must 
have been nearly the same. The ure carried in the 
boiler of the Volunteer is 221b., in that of the Nautilus 
331b. The steam is cut off by the ordinary slide valve at 
about three-quarter stroke in the cylinders of the 
Volunteer, at one-third stroke by a separate valve in 
the engines of the Nautilus. e vacuum on board 
the Volunteer equalled about 25in., or say 12lb. We 
were unable to ascertain exactly what it was in the 
condensers of the Nautilus, but it was certainly not equal 
to this by two or three pounds, as the condensers were 
very hot, from some cause not explained. In the absence 
of diagrams it would be mere waste of time to attempt to 
determine the relative powers of the two engines; but it is 
certain that the engines of the Nautilus can hardly be more 
economical than those of the competing vessel, inasmuch 
as they have not been very carefully a oa or con- 
structed. The only test available, therefore, is that 
afforded by the dimensions of the boilers; and judging 
from what we saw, it is quite possible that the engines of 
the Volunteer would have been found to develop greater 
power than those of the Nautilus. We look forward with 
some interest to the results of succeeding experiments. 
Should they be found to bear out the conclusions we have 
formed for the present, we should have at once placed at our 
disposal a means of propulsion possessing absolutely un- 
rivalled advantages for ships of war—one which could not 
possibly be touched by an enemy’s shot while armour held 
out, which could not be fouled, would command an enor- 
mous leak, and leave the control of the vessel practically 
independent of the presence or absence of a rudder. 
These are — which might well be at 
the expense of a sli 

and we think the Admiralty has acted with commendable 
prudence in testing the scheme on a large scale, whatever 
may be alleged, in the House or elsewhere, to the contrary. 


THE ARMSTRONG GUN IN THE NAVY. 
A Goop many “ ing articles,” to use Admiral Robinson's 
expression, have ere now been written about the Armstrong gun 
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only quite lately returned. The Meeanee brought back 
on not less than six disabled Armstrong guns; one of 
these was from the Racoon, the ship in which was Prince Alfred 
when lately at Gibraltar. The vent piece was, as usual, blown 
out; and we can only suppose that if it had struck 
the Prince we should have heard rather more about the Arm- 


have been flaws in what the French call the d@me or inner tube 
of these guns, but it is almost equally incredible that these flaws 
could have escaped the tests at Woolwich. The three last, 
making up the half-dozen, were sent back from the forts at 
Malta. On board this very ship, the Meeanee, occurred some time 
ago an almost incredible adventure with an Armstrong. 
We have heard the i 

told us with such particularity 

it, though we cannot hope that all will believe what some might 
term a sailor's yarn. In practising with the gun the vent-piece 
was blown out and all on board actually thought that it had 
fallen into the sea, as it was not noticed to fall back on the deck; 
but about eight hours afterwards, and after the ship had put 
about twice, the vent-piece fell down on deck. It was found 
that it had lodged all that time in the mizen-top-gallant sail. 
The dread of the sailors in firing these guns is naturally intense. 
The vent-piece is sure to be blown out if the screw at the back 
is not turned quite tight up, and the screw and threaded ion 
of the breech are at the same time injured, jamming tight. In 
every case there is a flash out at the joint of the vent-piece, and 
more than one captain of a gun has been ere now blinded by the 
grains of powder thrown out. We are informed that an officer is 
specially stationed at Malta to examine and report upon all the 
Armstrongs of each man-of-war as she comes into port. 

When we reflect that the immense sums thus wasted only 
represent a fractional portion of the interest at stake in the 
matter, it is impossible to repress one’s indignation at the reck- 
less management of our naval and military interests. Wedo not 
blame Sir W. G. Armstrong in this matter so much as the 
Administration, and we do not blame the Administration so 
much as the ridiculous and illogical constitution of a body with 
which mismanagement is the rule. We hope that some one will 
take an early opportunity to move for returns of all the disabled 
Armstrong guns returned by the fleet during the last year, but 
we also hope that these returns may not be perverted to serve 
the purposes of any other inventor. 


PARLIAMENTARY BUSINESS. 

Tue House resumed business on Monday last and entered at 
once upon the mass of private bills, as well as public business 
waiting discussion and settlement, and on its first meeting read 
a third time and the Briton Kerry Gas Bill, the Croyden 
Commercial Gas Bill, the Holyhead Water Bill, and the Cam- 
bridge University and Town Water Bill. Numerous other bills, 
as arrended by the committees, were also ordered to be read a 
third time, including the Crofthead and Kilmarnock Extension 
and the Exe Valley Railway Bills, the Frome Gas, a Huddersfield 
bill, with as many as eleven clauses added, the Hull and Hornsea 
and North-Eastern (Kings’ Bridge), the London and North- 
Western (new lines), the North-Eastern (Leeds and Wetherby), 
the Stockton Gas, the Wrexham, Mold, and Connah’s Quay 
(additional capital), and others. In the Lords the London Gas 
Bill has been dealt with, and on a division there were 73 ayes 
against 36 noes that it be committed to the select committee on 
the London (City) Gas Bill. 

The Hampstead, Highgate, and Charing Cross, among 
other bills, has been withdrawn. has also been 
made with the Labouring Classes Dwellings Bill, and yet 
another bill of this class has been introduced by Mr. Childers 
and the Attorney-General for Ireland, which is to provide for 
the labouring population in the towns of the sister kingdom. 

The private bill business is being briskly prosecuted in a few 

of the committee-rooms ; but the committees are not yet upon 
full swing, and railway, gas, and water bills excite but little 
interest in comparison with the Nottingham Election Committee 
and its proceedings. 
Many bills are waiting the committees, but business is active 
about some others. On Wednesday last, as well as on other 
days in the week, some very distinguished witnesses have 
been put in “the box” or chair. Thus in group 9 
the Chancellor of the. Exchequer, Mr. Gladstone, was im 
the chair for nearly an hour, and his evidence — on 
the Buckley Railway and Bill— was a treat to 
hear. His answers in examination, in chief and in cross 
examination, were a series of perfect speeches, shorter or more 
lengthy, showing wonderful versatility, amazing accuracy of 
expression and complete self-possession. Mr. M eather, \.C,, 
did his spiriting gently in cross-examination, but, of course, 
brought out as far as he could the points favourable to his 
clients. He could make nothing of the witness, who “stood 
“down” amidst aj rare occurrence in private bill 
committees. Amongst the little hes of Mr. Gladstone 
there were several that showed his complete knowledge of the 
mineral resources of North Wales and the modes of working 
the mines. On technical points Mr. Gladstone exhibited his 
characteristic caution, “I have an — on the subject,” 
said he in one instance, “but you can have evidence, I believe, 
“ more to be relied on than mine, and I must be excused from 
“ answering.” He made a very excellent witness, and his evidence 
will go very far to secure the success of the scheme. : 

During the week the two referees’ courts, A. and B., have been 
sitting, and the committees on groups 5, 6,7 and 9, as also the 
committee on locus standi. ae Sie . oe 

From present appearances etropolitan, a 
much importance, seems likely to pass unopposed. The London, 
Lewes, and Brighton waits the appointment of a committee. 





LITERATURE. 
L’ Reposition Universelle de 1867.—Guide de T a du 
Visiteur, avec les Documents iels, un Plan et une Vue del’Ex- 


position, Hacuerre et Cre: Paris and London, 1866. 

THE that the Emperor of the French is vexed at the 
robability of a war in y—on account of its 
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ear—at least testifies to the very greatand personal interest 
os is taking in the enterprise. A similar indication is 
that, in spite of these very rumours of war, orders have 
been given to stop, for the present, the demolition of houses 
in Paris, so that no incomplete works of the kind ma 
be presented to the view of next year’s visitors. Wi 
adh pitalion to the minutest details, exercised by one 
wielding extraordinary resources, there can be no doubt 
that Napoleon III. will succeed in making his work a per- 
fect industrial cosmos, Only a book could be expected to 
do justice to the subject, and as no collective work of the 
kind has been published in English, we must be doing a 
benefit to many by calling attention to the excellent work 
beforejus. When we state that the well-known M. Le Play, 
the Conseiller d’ Etat Commissaire-/énéral of the Exhibition, 
is quoted in approval of the work (“ce livre me parait 
“donner une idée exacte de Vensemble de Ventreprise”) we 
need scarcely add that it may be regarded as trustworthy, 
while its low price might place it within the reach of the 
humblest visitor. 

The first idea of periodical exhibitions. is claimed for 
France. “It dates,” says M. Duruy, “from Louis XIV. 
“ for the fine arts, and from the Revolution for industry.” 
One would have thought that the first idea of an exhibition 
dated from the first fair or assemblage of objects collected 
together for viewand sale. Napoleon L, after the success of 
the industrial exhibition held in 1806 at Paris, decided that 
one should be held every third year, but the wars of the First 
Empire prevented the realisation of the project. The next 
national exhibition was held in 1819, and from that date 
till 1849, six more were held at Paris. It is noticeable that 
the idea of universal exhibitions is claimed for the Emperor 
of the French, who, in 1849, at the last French national 
exhibition—consulted the French Chambers of Commerce 
as to the advisability of admitting foreign products. Prince 
Albert, however, first carried out the idea, and thus added 
one more of the many successful realisations of mere ideas 
—originated or not by other nations—for which England 
is famous. 

In the usual logical French way, the author begins by 
examining the true principles of an undertaking of this 
kind. He considers that the general principles which 
ought to “preside at the organisation of a universal exhi- 
“bition are, in the first place, universality—for if, as has 
“been proposed, you specialise the exhibition, you neces- 
“sarily specialise the public.” In recommending partial 
exhibitions, it is forgotten that a generation would not be 
sufficient to bring together each main branch of industry. 
Besides, an exhibition, to be pecuniarily successful, must 
appeal to the masses ; and the comparative want of success 
of fine art exhibitions shows that universality is needed. 
As regards grouping the products, they should neither be 
arranged as to nationalities alone, nor as regards kind 
alone. ‘To merely bring together all the objects of the same 
kind would be to reproduce the difficulties of special ex- 
hibitions ; the general Jevel of industrial progress of any 
given country could not be easily seen, and, in the next 4 
place, it would often happen that the special products of a 
small country would be lost sight of in the midst of those 
of the larger countries. ‘It is thus necessary to combine 
the classification by nationalities with the classification 
according to similar products. Hence the ingenious prin- 
ciple “ indicated after the exhibition of 1855, in the report 
“of Prince Napoleon to the Emperor.” The notion of 
separating the fine art exhibition would be injurious to the 
universal eharacter of the enterprise, and the use of galleries 
has similarly shown itself by experience to be defective in 
many ways. In placing everything on the ground floor, 
the Exhibition building is thus assimilated to the best 
models of mechanical workshops and of similar establish- 
ments, where heavy weights have to be moved about. 

M. Henri de Parville next gives the various pros and 
cons with respect to permanent and temporary buildings, 
pointing to previous experience as being, for general 
reasons, greatly in favour of a temporary erection. A per- 
manent building could not be made to meet future changes 
in kind, and more especially in amount of the exhibits. In 
the next place, a building is an attraction of itself, which 
would soon lose its novelty, and, therefore, attractiveness, 
to the masses if made a permanent erection. In the next 
place, it would be difficult to find “ within the perimeter 
“of Paris,” a sufficient area of ground under an expense 
of at least ten millions of francs. 

The palace of the Universal Exhibition, placed in the 
middle of the Champ de Mars, and covering 146,588 square 
“ metres, will offer the aspect of a gigantic colosseum ” con- 
structedentirely on theground floor. A parkjof trees will sur- 
round it, forming pleasant contrast with the building. “The 
“palace will neither be elliptical nor circular, as has been 
“wrongly stated; in reality, its external contour consists of 
“two sides in a straight line,” “united by two semi-circles 
“of a diameter equal to the large side of the oblong,” as was 
seen in the section of the building we published last week, 
In order to be able to classify all the nationalities in one 
direction and the products in another, the longitudinal 
rows would take the products of each nation, and the 
nationalities would be arranged transversely—in a some- 
what similar way as the figures in an ordinary square 
multiplication table. But a square shape would have been 
objectionable—* the public avoids corners.” The exhi- 
bitors placed in a corner would thus be less favoured 
than others. The ends of the oblong square have hence 
been rounded off, and “ the transverse divisions get circular 
“at the ends, while the longitudinal divisions radiate from 
“the centre to the circumference. The principle of classi- 
“fication adopted is that of dividing the exhibits into those 
“intended to supply the wants common to all peoples, 
“namely, food, clothing, and housing; then raw materials; 
“theliberal arts for multiplying the intellectual and physical 
powers, and, lastly, the fine arts. One of the groups is 
given to living animals and to specimens of agricultural 
establishments, another to vegetable produce and to horti- 
cultural buildings. This will be arranged in the park laid 
out round the palace, which will cover all the remainder of 
the Champ de Mars. One of the many remarkable 





features of the Exhibition will be the varied classes of 
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workmen who will be seen engaged at their special 
tions—forming an exhibition of all kinds of skilled labour. 

Appended to a neat commentary and explanation of 
the different plans adopted by the French commission, are 
also reprints in extenso of all the réglements issued up to a 
recent date. 








RAILWAY SIGNALLING BY SOUND. 

Ir is obvious that were it possible to communicate freely 
between guard and driver by sound, an important step would be 
gained in establishing inter ication in railway trains, 
inasmuch as all the difficulties now presented by the coup- 
ling of wires, tubes, &c., would be effectually obviated. We 
have so often expressed the opinion that any system of 
communication to be perfect must permit the guard to traverse 
the train freely, that we need not now insist upon the point. 
But we admit that any communication between guard and driveris 
better than none at all. The cord arrangement is not free from 
objections, and several attempts have been made from time to 
time to remedy these or to substitute something much better. 
Among other inventions, two or three for enabling the guard to 
sound a powerful whistle have been tried, but hitherto with 
little success. The sound can indeed be produced, but it is 
difficult to force it forward over several carriages to the ear of 
the driver against the rush of the strong head-wind due to the 
motion of the train. 
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A rather extended series of experiments has recently been 
carried out on the Great Western Railway with an apparatus, 
the invention of Mr. Martin, of Cannon-street, constructed 
specially to overcome this objection. Its principle and mode of 
action will be easily gathered from the accompanying engraving. 
In the guard’s van is mounted a circular bellows very similar 
to those used in rivet-hearths, put in motion by a pair of eccentrics 
on a cross shaft. The shaft is driven by hand or bya strap from 
the axle of the van, which strap can be tightened by bringing a 
pressure pulley to bear against it. The compressed air is forced 
through a whistle of peculiar construction placed in front of a 
reflector intended to throw the sound forward, which carries at 
each side a signal lamp for use at night. Signals, whistle, and 
reflector can be turned to point to the rear of the train when 
desirable by the aid of the capstan wheel shown in the cut. So 
long as the belt is loose the machine remains at rest; by bring- 
ing the tightening pulley to bear against it, it is thrown into 
motion at a rate which can be roughly determined within certain 
limits by the tightness of the strap and the speed of the train. 

The experiments, if interesting in no other way, at least claim 
attention as tending to set at rest some questions connected with 
the transmission of sound. During their first stages great 
difficulty was experienced in inducing the sound of the whistle 
to travel toward the front of the train, although whistles with 
four-inch bells were employed, which were heard distinctly two 
miles in the rear, The perforated bell failed completely, and 
strangely enough all the experience of the drivers appears to have 
been completely at fault. Everything depends on the note pro- 
duced. If this is either very shrill er very deep it fails to 
penetrate the column of air above the carriage roofs and the 
sound actually adopted with the best result is more distinguished 
for clearness and musical timbre than for its loudness. Into the 
full particulars of the experiments we have not space to enter. 
We may note, however, one at which we were present 
with Captain Tyler, on Saturday the 24th of March. 
On that day we left Paddington with a train of ten carriages 
intervening between the brake van and the engine. The length 
of the train was 310ft., and the speed averaged about thirty 
miles per hour. On the foot-plate we heard the whistle very 


distinctly while the speed did not exceed twenty-five miles per 
hour. At higher speeds, and in the open country, it became at 
times indistinct, though never totally lost. In cuttings it was 
at all the speeds attained heard very plainly, but the position 
of the hearer on the foot-plate exerted considerable influence, 
Thus, when standing under the lee of the fire-box, which was 


at 





very large and high, the sound could be heard when it was 
almost inaudible to the driver looking out. The engine, it is 
right to observe, is not fitted with a weather-board, .and 
in looking out along the side the driver is peculiarly 
exposed to the wind. We may add that we were unable 
to a the train beyond Ealing, and Mr. Martin 
informs us that during that time he did not like to put 
the whistle on in full power, lest he should give annoyance to 
the signalmen, and those who reside near the line. There was 
also some headwind apart from that due to the motion of the 
train. It is quite possible that with additional experience 
Mr. Martin may add to the power of his apparatus. It is simple, 
and not likely to get out of order, and we are disposed to 
believe that it may yet take the place of the ordinary signal cord. 





GEOLOGICAL TABLES.—A very neat and well-arranged table of 
the fossilliferous strata and the characteristic fossils has just been 
brought out by Mr. M. Purcell, C.E. It will be found exceedingly 
useful for reference in the office, and certainly supplies a want. 

SourH KENSINGTON Musrum.—Duri the week ending 7th 
April, 1866 (Easter week), the visitors have been as follow :— 
Free during the week, open from ten a.m. till ten = Total, 
30,000. From the opening of the museum, 5,929,779. 

CopPER MINES IN CANADA.--The aspect of mining generally in 
Canada East has made a material advance within the last few 
years. The appearances are very favourable, and the quantities of 
copper ore obtained, especially from some of the mines in the 
vicinity of Ascot, are considerable. These ores being sold in the 
Boston and New York markets, but little is heard of them in 
England. 

NoRTH STAFFORDSHIRE COAL AND IRONMASTERS’ ASSOCIATION. 
—The quarterly meeting of the above-named association was held 
at Stoke-upon-Trent on Thursday afternoon. The prices of 
finished iron already in operation were confirmed, and it was 
reported that although a more hopeful tone prevailed the works 
were by no means fully employed. Pig iron was said to be selling 
freely at a reduction of 2s. 6d. upon the prices ruling a few weeks 
back, or £3 7s. 6d. per ton. The lowness of the stocks tends to 
keep this branch of the trade firm. Of the thirty-six blast fur- 
naces in the district, twenty-nine are “‘in” and seven ‘“‘ out.” 
Last quarter's prices are to maintained as far as ironstone is 
concerned, and there is a fair demand. Prices may be stated (but 
only in general terms) to be—of furnace mine, from 10s. 6d. to 
1ls. 6d. per ton; for Pennystone and chalky mine, 12s. to 14s., in 
trucks or boats. The trade is very good, owing to the pros- 
perous state of the earthenware trade. 

New Prers.—-The Board of Trade have approved several applica- 
tions for provisional orders (to be confirmed by Parliament in this 
Session) for the construction of piers. Among them is the 
Alexandra Pier at Hastings, to be erected opposite Warrior-square 
and extend 1,200ft. seawards; a pier at Llandudno, commencing at 
the Church-walks and terminating at high-water mark, from which 
point there is to be a solid embankment of 450ft., and thence a 
pier extending seawards in an easterly direction 1,670ft. ; a pier at 
Scarborough, commencing on the north shore opposite the north 
end of Blenheim-terrace, and extending seawards 1,000ft.; at 
Redcar a pier extending seawards 1,200ft. ; at Dawlish a pier near 
the railway station extending 800ft. seawards ; at Penzance a pier 
opposite the Queen’s Hotel extending seawards 1,000ft. The 
Board of Trade have also approved schemes for piers at South 
Blackpool, at West Cowes (to low water), at Hornsea, Yorkshire, 
extending seawards 1,200ft., at Plymouth (Hoe), and at three or 
four other less-known places. 


Ezectro MaGyetic Ciocks.--It appears that an infatuated 
“inventor” has been “inventing” such clocks, as we read in a 
paragraph, entitled ‘‘a remarkable discovery,” which has been 
going the round of the papers, that ‘‘ a novel application of electro- 
magnetism, as a motive-power for clock-work, has just been 
perfected by a working jeweller in Leamington, which promises to 
introduce a new era in the science of clock making, and to bring 
modern timepieces to a state of absolute perfection. By the new 
arrangement the pendulum, the bob or ball of which consists of an 


; electro-magnetic coil, is made to oscillate by means of a feeble 


current of electricity, this beating true seconds, with a train of 
three wheels only. One of the advantages of this system is, that 
a number of clocks, in different parts, or even in different houses, 
can be connected together by a single wire, and the whole number 
will indicate the same time to a second, and soon. Clocks on this 
principle were invented some twenty years or more ago. Fortwelve 
years, a battery, fitted up in one of the towers of the splendid Hotel 
de Ville of Brussels, has given the time of its large clock to a number 
of electric clocks at the railway stations and other parts of the 
city. In snowy weather, however, these clocks sometimes do not, 
for obvious reasons, work with such regularity as in summer. 
NOVEL APPLICATION OF TURPENTINE AS A FUEL.—( From our 
Correspondent. )—On the 18th of February ult. Capt. Shpacovski, 
professor at the Paul Military School, exhibited at the Old 
Admiralty, St. Petersburg, certain applications of combustible 
fluids, reduced to dust or spray by means of an apparatus which 
he calls a pulveriser. This process enables the inventor to burn 
every particle of the fluid; he effects this in a lamp of a peculiar 
constructicn. The flame produced by turpentine spray in the 
apparatus is enormous, and reaches a height of 2ft., rushing 
rae the burner with a noise similar to that of steam escaping 
from a pipe. The colour of the flame is a whitish yellow; the 
temperature is equal to that of molten steel (1,040 deg. Réaumur, 
equal to 1,300 deg. Centigrade). The quantity of turpentine burnt 
in the lamp in one hour with the pulveriser is from two to five 
pounds (Russian), which, at three copecks per pound, costs from 
from six to fifteen copecks. Mr. Shpacovski began his experiments 
by melting a bundle of fine steel wires. This was soon brought to 
a red heat, and in a few seconds began to melt and then to burn, 
throwing out sparks. The inventor then applied the flame in a 
horizontal jet to a piece of copper weighing tive zolotniks, which 
was equally melted (copper melts at about 873 deg. Réaumur, or 
1,090 deg. Centigrade). He also exhibited a crucible to melt from 
five to ten pounds of the same metal. Among other experiments 
some were made to illustrate the application of the process to the 
charring of timber used in the construction of ships. The wood 
was not destroyed, being only carbonised to the depth of ;},th of 
aninch. After exhibiting a lamp with four pulverisers, giving a 
flame of 34ft. in height, and 4in. diameter, Mr. Shpacovski 
described his steamboat, the boilers of which are heated by pul- 
verised turpentine. This boat, about 24ft. long by 3ft. beam, 
with an engine of 2-horse power, runs six knots per hour ; her 
boilers are heated by four pulverisers, fed by pipes from a reser- 
voir placed in the bows. The consumption was 3 Ib. per horse- 
wer per hour; but Mr. Shpacovski is now building a boat of 6- 
orse power, with an improved boiler, and expects to reduce the 
consumption of turpentine to 1} lb. or 2 lb. per borse-power per 
hour. He has orders for twenty similar steamboats for St. 
Petersburg and neighbourhood; most of them are intended 
for the passenger traffic on the canals. It is needless to 
state that the new fuel is more expensive, weight for weight, 
than coal; but it is claimed that this will be more than 
compensated by the saving which will be effected on the 
quantity consumed by means of the new process. Suppose, 
for instance, a frigate anchored in the roads off Cronstadt ; a boat 
is sent ashore for provisions. The ordinary coal boilers must be 
fired two hours beforehand, and when the boat is alongside the 
wharf the fires must be kept up till she returns ; so that for a trip 
of half-an-hour, going and coming, fuel must be burned during 
four hours. If the boat be fitted with the pulveriser it need only 
be ignited ten minutes before starting, and altogether fuel will be 
required for fifty minutes, the expense for a steamboat of 12-horse 
power being about sixty copecks. Mr. Shpacovski also exhibited a 
new signal apparatus, giving a very strong light. 
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LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
ENGINE-ROOM HATCHES, 

S1r,—Will you allow me through the medium of your valuable 

per to offer a suggestion by which steamers may be saved from 
| mart ing by heavy seas into the engine-room ? 

I woul tt two strong sheet iron shutters or dead 
lights be p! under the deck abreast of the engine-room sky- 
light, that space being always vacant, and cannot be occupied for 
any other purpose. In most engine-room skylights there is a beam 
in the centre, to which grooves might be fixed, a groove also on 
the after beam, and one on the beam at the fore of the 
skylight. The dead lights sliding in these grooves under the deck 
may be easily drawn across the skylight aperture to the opposite 
side in a few seconds, and so secure the engine-room from re 
filled with water in case of accident to the skylight. 
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AFTER BEAM 


If this simple and cheap plan were adopted, and that part of the 
ship safely secured at the commencement of a gale, then should the 
skylight suddenly be broken in, all would be safe below till a few 

lanks were nailed over the deck and covered with a tarpauling. 
The same plan would answer for the hatch and gratings of the 
stoke-hole. The men below could have sufficient air from the 
ventilators. 

Should you think the above suggestion deserving a place in your 
paper, you will greatly oblige AN OLD SaI1or, 

Liverpool, 29th March, 1866. 





PRACTICAL PUDDLING. 


Sir,—Mr. Corbett has favoured the readers of THE ENGINEER 
with his system of making iron, which he has told us is the 
‘* best ever invented for gray cast iron.” How far he has substan- 
tiated this assertion will appear as we examine the system he has 
described. I shall not follow him “round,” but directly consider 
the system Fay we I beg to remind him that iron that will 
act upon puddling furnaces, as he tells us that iron did, will also 
corrode his running out fire as badly, for if it cannot go through 
the water blocks on the sides it will go down under them, as fusing 
them can testify. But though this will afford evidence that his 
system is not the best, I shall pass it over. 

‘** My system,” he says, “‘is nothing more than the old running 
out fire.” Certainly it is not modern, but antique—not his own, 
but borrowed from some one else. He remarks, ‘‘if every forge 
master would put up a refinery (does he mean a finery or a 
refinery ?) and send all his pig iron through it, it would cost him 
about 15s. per ton”—1l5s. per ton to bring crude pig into fined 
metal. But let him remember there is a loss in puddling the ton 
of “‘ plate iron” which must be added to this 15s.; and for what 
purpose he has neglected to say what it will amount to I cannot 
think; but if we estimate it to be 2 qrs. per ton of bars, then, at his 
own valuation, it is 3s., which will make 18s. per ton loss by this 
best system. This loss in producing a ton of bars by any system 
of puddling is excessive, but, excessive as it is, the puddler will 
make 2 cwt. to the ton more with this fined iron than he can by 
the beiling system. This is an error that needs no further refu- 
tation. But, supposing it to be true, then we must add £1 7s. 
for extra waste of iron, fettling, &c., making a total of £2 5s. 

r ton. 

It will be scen that I have only taken into account the loss which 
takes place in making a ton of puddled bars by the boiling system, 
according to your correspondent’s idea of it. We will now take the 
cost of iron, labour, &c., required to produce a ton, which I will 

ut very low. One ton of iron, £3; puddling, 7s. 6d.; coal, 4s. ; 
oss in iron, &c., £2 5s.; making a total of £5 16s. 6d. I have not 
specified the cost for shingling, rolling, stock-taking, smithing, 
labouring, agency, interest on fixed stock, maintenance of ma- 
chinery and different apparatus, and other incidental expenses, and 
yet there is left only the small margin of 3s. 6d. per ton, for the 
worth of puddled bars is £6; and, according to Mr. Corbett’s view of 
the boiling system they cannot be made for considerably more than 
this. He submits to a loss of 15s. per ton by his running-out fire, 
but in addition to this he taxes the boiling process with £1 7s. 
more. Let us look at the two systems from another point: 18s. 
per ton is the loss sustained by his method, this would be the 
price of 6 cwt. of iron at £3 per ton; now, supposing it takes 
26 ewt. of pig iron to produce one ton of puddled bars, then the 
boiling system is not so eee by 2 cwt. of bars, or 12s. to the 
ton, as he represents it to be. 

In a properly constructed and managed puddling furnace the 
waste in puddling the same quality of iron is not greater than in 
the running out fire, without considering the cost of fuel, labour, 
&c., in the latter; for men working at this process say a man 
cannot average consistently more than a ton of metal from 1 ton 
2cwt. 2qr. of pig. But we will ascertain from Mr. Corbett himself 
what the waste is; he has “heard finery men offer to find their 
ye coke and labour for 7s. per ton, and the loss in yield is about 

s. more.” 

It is only of the loss I speak, and if I estimate the value of the 
iron at £3 then the waste is over 2cwt. 1qr.; or if I take it at 
£3 10s. the waste will be 2 cwt., and though the statement I now 
make may be denied and sneered at as “‘ clever” by Mr. Corbett, yet 
it is a fact, viz., that where iron costing £3 10s. per ton is worked 
the waste does not much ex: 2ewt. per ton. The object of Mr. 
Corbett in bringing forward the theory of other men as his own, 
is to show its superiority to what I have advanced, and probably 
it would have been lost to the trade had not the papers on puddling 
appeared. In these papers I have stated ‘‘that nothing can be 
attained by any other method of — but what can be attained 
by the boiling system, and that if carried out as it may be it will 
yield a quality of iron equal to what can be produced by any other 
method of puddling with greater economy.” To these statements I 
still adhere, and I hope no- gentleman will do as Mr. Corbett has 
done, condemn the system without proving it. One object I had 
in view in those papers was to demonstrate that certain materials 
neglected at many works could be utilised, and by their use a 
better quality and yield would be produced at less cost. The loss 
necessarily occurring in converting a ton of iron can be replaced by 
such material, and though fettling may be required it meal not cost 
a copy] ae ton. Now the theory of Mr. Corbett could not be 
used so advantageously at these works, although this same ma- 
terial be worked in his running-out fire. As before stated Mr. Cor- 
bett admits a loss of 15s., which, taking the most favourable view 
of it, must really be increased to 18s. ; but allowing him to save 1s. 
in wages and 2s. in coal, there is still 15s. I know even that pud- 
dlers can be brought forward who will testify that they have | 
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There is another point in his letter I wish bricfly to notice, as it 
confirms the correctness of the view I take of puddling, and the 
incorrectness ‘of his theory; it is this: at certain works puddlers 
had iron to work.which “burnt their tools, ran through the 
bottoms into the ash pit, destroyed the furnaces in two days, and 
resulted in their being let out after wasting thirty or forty tons of 
coal.” I do not dispute this, but he will find such iron noticed in 
the papers, and that its corrosive action is not due to silica, as he 
says, nor any other alloyed substance in an earthy state. The more 
silica in a charge the “more it boils;’ but, he says, the men 
“could not find half cinder enough to boil it.” Now, why cin- 
ders are used in puddling Mr. Corbett tells us in a former letter; 
‘cast iron must receive oxygen before it can become malleable ; 
it is the overplus of oxygen in cinder that makes it (cinder) 
unweldable.” So it seems I am right for once; then it was for the 
want of cinder, or rather oxygen, that the destruction of property 
took place. Again, “‘ masters are paying 20s. and 30s. per ton for 
iron ore just for the sake of the oxygen it contains, at the same 
time they may have any quantity of oxygen out of the atmosphere 
for nothing.” 

I assume that the iron ore is for fettling, but Mr. C. wants 
masters to dispense with it and save their cash by fettling with 
air. If oxygen will do for fettling I contend that it will do for 
anaes Why then, in the case of the puddlers just referred to, 

id they not —— this agent and not destroy their employers’ 
property ? The fact is, oxygen was present in the atmosphere, but 
it went with the iron into the ash-pit. 

According to such theory the men were culpable, and ought to 
have been summoned before the magistrates; and let me tell Mr. 
Corbett that such has been the case for offences more trivial than 
this, and men have been convicted on evidence not half so flims 
and evanescent as puddling and fettling puddling furnaces wit 
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wind. 
Pontypool. 
THE LAW OF BRITISH RAIN FALL AS APPLIED TO SANITARY 
ENGINEERING. 


Sir,—The rainfall that takes place within the British isles is 
now beginning to be studied with the attention that it deserves, 
from the many important questions with which it is now found to 
have a close relative connection. 

A few of these questions only can be enumerated. Without 
attempting at present to enter upon any discussion of them in 
detail, the following may be briefly noted, as those now known 
to have a primary connection with the rainfall :— 

1. The state of the general health, normal and abnormal, as 
summarised under ‘‘ Vital Statistics.” 

2. The general average prices of grain for a cycle of years. 

3. The periodical recurrence of general panics in the European 
money market. 

4. The relation it has with engineering, mechanical, hydraulic, 
sanitary, i.c., embracing the question of water supply to large 
towns; the ng ay the same under the scwage question. 

It is under the last head that from the engineer in general it 
deserves more than a mere passing interest; and for all that he 
has to learn on the subject is he to go to the meteorologist, 
whose more special study it is to declare all that he knows on this 
branch of meteorological science? By those c in this inves- 
tigation far greater attention is now given to collect the statistics 
of the rainfall, and it is from this source of inquiry, and by 
generalising the result, an exposition is arrived at showing the 
general laws of rainfall, that greatly extends our knowledge into 
many of the above questions. To make such progress, however, 
the returns of rainfall must extend over a long series of years 
unbroken, and there are few stations where such can be procured, 
and of sufficient accuracy to be depended on. Fortunately, the 
returns of rainfall at the Royal Observatory, Greenwich, extend 
over upwards of fifty years unbroken. ese prove sufficient to 
illustrate the groundwork of that general law that underlies, 
if it does not control, a great deal of the phenomena, otherwise inex- 
plicable, that' enters into some of the above questions. What, then, 
is this general law? The reply is, it is a decadal law of rainfall ; 
that is, that the rainfall for any given place repeats itself every 
decade, (i.c., every ten years), in almost invariable averages 
beginning and ending within certain periods. It seems as if nature 
thus summed up her operations every decade, and balanced her 
books by a natural law. 

This discovery is here for the first time more fully announced, 
and along with it all its practical bearings on the questions con- 
trolled by this general law of rainfall. 

It will be n to prove this, which can be done by a refer- 
ence to the returns of the rainfall at the Greenwich Observatory, 
kindly communicated by the Astronomer Royal. 

The following table will show the results :— 























Ist Decade. 2nd Decade. 3rd Decade. | 4th Decade. 
Years. Inches | Years. | Inches.| Years | Inches.| Years, | Inches. 
1828 3i5 1838 238 1818 302 1558 17°8 
1829 25°2 1839 29°6 1849 23°9 1859 } 259 
1830 272 1840 18°3 1850 197 1860 32°0 
1831 30.8 1841 33°3 1851 216 1861 20°3 
1832 193 1842 226 1852 34°2 1862 26°5 
1833 23°0 1843 246 1853 29°0 1863 198 
1834 19°6 1844 219 1854 18°7 1864 16°8 
1835 249 1845 224 1855 2ri 1865 28°6 
1836 271 1846 253 1856 22°2 1866) |Not com- 
1837 210 1847 17°8 1857 214 1867 pleted. 
249°6 242°6 242°0 oe | oe 
oaae | 
Annual ° - 
average 249 242 24°2 | 























The above exposition of the returns under the decades, beginning 
and ending in the years as noted above, show that an almost 
invariable ave occurs between such periods, and between them 
we have the highest and lowest returns, viz. :— 

















Years |Maximum | Minimum| Mean 

ending. Decates. | inches. | inches. inches. 
1828 to 1837 Ist 3r50—C—i|: 988 25°4 Average of ‘fitty 
1838 to 1847 2nd 33°3 | 17°8 25°5 years, from 1815 to 
1848 to 1857 3rd | 842 18°7 264 1864—25° lin. 














The fourth decade is not complete, according to the above 
table, until 1867. For the eight years ending 1865 the average 
rainfall is only equal to 23in. 4 tenths; showing a deficiency, that, 
in accordance with the above law, requires to be made up in 1866 
and 1867. 

From returns of rainfall collected at other stations having far 
higher averages, extending over similar periods of time, the above 
law has been sufficiently verified, so far as this can be done at 
present. Of course in its full establishment there is arrived at 
the similar correlative law of barometrical pressure and its enume- 
tion, the results of which are not yet collected or verified; but of 
the existence of such a law there is inductively analogical proof— 
that the air flows from the other as a natural uence. 

“It is a character,” says Herschel, ‘‘ of all the higher laws of 
nature to assume the form of a precise quantitative statement.” 

**Forms and numbers,” says an acute thinker,” have given to 


human science all its success 


and astonishing accu and 
have done so because of their uni 1 preval chee 





‘“* The end of all science,” says Sir William Hamilton, “is the 
polen ye nem tndhap Ape tts aocey ony the to 
un ected observations—of evolving from multi of 


partitular facts a common principle, the detection of which might 
recall them from confusion to system—from incomprehensibility of 
science.” 

“In all that is subject to motion and change,” says Humbdolt, 
‘*mean numerical values are the ultimate object; they are, indeed. 
the expression of physical laws; they show us the constant ami 
change—the stable amid the flow of phenomena.” 

This law of rainfall has been-under meditation for upwards of a 
dozen years, and in its full and th h establishment will be 
found the solution of many of the practical questions of the day, 
in which, however, little satisfactory can be made until 
the statistics bearing on such are collected, and dealt with in a 
more scientific manner than has hitherto been the case—that 
is, under such decadal cycles as indicated. 


Glasgow, 10th April, 1866. Ws. M. Hacpert. 





ON THE MOST DESIRABLE POINT OF CUT-OFF IN 
ENGINES. 

Srr,—-Although you have not published an abstract of Professor 
Rankine’s paper, lately read before the Institution of Naval 
Architects, it is one which should not be passed by, especially at a 
time when so much importance is attached, and so much interest 
felt, in all that concerns the speed, armament, and special mode of 
plating ships of war. . 

Although it is almost impossible to follow Professor Rankine’s 
views accurately without a careful examination of his paper, I am 
so far acquainted with the nature of the problem he has, no doubt, 
solved, that I may, perhaps, be allowed to explain what I have 
done in the same direction. I would, however, state at the out- 
set that I never considered the matter geometrically, but very 
carefully investigated all the circumstances, which the author of 
the paper has, no doubt, also done, and which it is neo to be 
acquainted with in order to construct the figure according to the 
instructions he gives. 

I am, however, at some loss to see how such a mode of investi- 
gation can be practically useful, as it appears to me that except, 
perhaps, under extraordinary conditions (which I may fairl 
presume have not been contemplated by the author), the point G, 
in his figure, cannot be ascertained until after the point of cut-off 
is known. 

My own investigations were made thus :— 

I assumed that the ordinary practice of marine engineers was to 
cut off the steam at three-fourths of the stroke, and this cut-off of 
course corresponds to a certain cost, weight, and bulk of engines 
and boilers; and cost, weight, and bulk of fuel carried; and also 
(ina ship of given dimensions) to a certain space available for 
cargo. 

Calling the capacity of the cylinder for a three-fourth cut-off 
unity, I worked out the effect of increasing this capacity to twice, 
and then to three times, in order to work expansively. Then, 
assuming the stroke of engines to remain the ee it in 
most cases must do—these increased capacities of cylinders were 
obtained by increasing the areas of the pistons. I found that an 
increase in the pd of the cylinders to double the ordinary 
capacity would add 50 per cent. to the cost of the engines, and in 
increasing the capacity to three times I should double the cost. 

All boilers in her Majesty's navy being confessedly insufficient 
to maintain full steam for many hours together (Admiral Robinson 
has said not for two hours), I assumed that the boilers were 
retained of the same size as usual, notwithstanding only half or 
two-thirds of the steam was required for the same power when 
used expansively. 

I also ascertained that the floor space, or enginc-room space, 
would be increased, but that the saving in space occupied by coal 
would far more than cover it. I found also that the increased 
weight of engines with larger cylinders would be far more than 
covered by the saving in weight of fuel. 

At the request of Mr. Wm. Fairbairn these investigations were 
continued or extended to increased pressures of steam, my first 
paper being confined to 20 Ib. steam; in my second (both read 
before the Institution of Mechanical Engineers in 1855) I extended 
the calculations to 120 1b. steam, showing, of course, greatly in- 
creased benefit. 

These papers were entitled ‘‘The Commercial Economy of 
Working Steam Expansively in Marine Engines,” and the whole 
argument was honed upon the fact that in steam vessels it is not 
only the cost, weight, and bulk of machinery we have to consider, 
but the joint cost, weight, and bulk of the machinery and fuel. 

After allowing interest on the increased cost of machinery 
(keeping the boilers the same as usual, which would add very con- 
siderably to their efficiency), I showed clearly that in vessels 
intended for long voyages nothing can excuse the neglect, even 
with engines of the ordinary type, of adopting the principle of 
expansion almost to its theoretical limit. it the cylinder be 
increased to double its ordinary capacity the steam will have to be 
cut off at about one-fourth of the stroke; and if the capacity be 
increased to three times, at one-seventh of the stroke, to develop 
the same power. These fractions must, however, be doubled and 
trebled to get the cost of power, tho cylinders being so much 
larger in area. The capacities of cylinders being as the numbers 
1, 2, and 3, the cut-off will be three-fourths, one-fourth, and one- 
seventh; but the quantity of steam, or cost, three-fourths, one- 
half, and three-sevenths, calling the cost of ordinary practice 1. 
Cutting-off at one-fourth will reduce it to two-thirds, and cutting- 
off at one-seventh will reduce it to four-sevenths—or, in round 
numbers, to one-half. This is really the economy practically ob- 
| tained in many vessels constructed on the principles advocated by 
| me eleven or twelve years ago. 

My investigations, however, did not stop here. I showed how 
| the question of expansion affected the profits, that the increased 
| cargo space was a very important advantage, quite independent of 
saving of fuel; and further, that all these advantages could be 
obtained without any increase of either cost, weight, or — 
occupied, by the adoption of double-cylinder engines designec by 
me, and since used both in the Peninsular and Oriental Company's 
vessels, and also lately in those of the Government vessels, such 
double-cylinder engines being designed a this principle, viz., 
that of Doouinn te steam at its initial pressure upon a small 
area of piston, and not allowing it to act upon the large area until 
after it is partially expanded. 

By the adoption of engines of this class, without increasing their 
cost, weight, or bulk, at least one-half of the fuel now consumed 
in most of the vessels in the royal navy may be altogether saved. 
This saving of fuel will (independent of a vast saving in expense) 
allow either a doubling of the quantity of armour-plating, or a 
doubling of the number of days’ consumption for which coals are 
now provided. Should, however, the armour-plating now used be 
sufficient, and the number of days’ fuel sufficient as now — 
then, by increasing the power of the engines (keeping the 
weights the same), nearly two knots an hour can be added to the 
speed of the vessels. Now that surface condensation has become 
so general there would seem good reason for increasing the ordi- 
nary pressure in marine engines; and as this is done, so would 
further y be obtained, i.c., if expansion were carried out 
in the same degree. It is not improbable that an expansion of 
even ten times will be provided for in steamships in the 
course of a few years; but even with one of six or seven 
times, is it desirable to throw the initial steam on a very large area 
| of piston—-the cost and weight of single expansive engines being 
proportional to the area of the piston? To avoid this in- 
crease in the cost in expansive engines I designed and patented in 
_ peter of double Fg matty marine engines, the 
8 cylinder being placed behind the large one, connecting 
two pistons by a ell or a trunk, aud communicating motion to 
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the crank shaft by double piston rods, or one ina 
open tite kot eceeiaste eae double 
[ieee 104 erenquaent ume cunind ons OOS of engines 
for the exhibition, but not in time, and 
was favourably on to the by the late Mr. 
Dinnen. The arrangement has been out in several of 
the Peninsular Company’s vessels, and in three 
South fo hopped ee as. ter toner aidine Seneeled ous etlhor 
is 
of the same or oS ae, 


well supported 
believe, only one objection, and is the 
necessary for the small cylinder, when the facing for valve is 

flush with that of the large cylinder. Subsequently I have devised 
another kind of double expansive engine, which has not as yet 
been carried out in marine ry ony ey which is equally applicable 
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spaces 

and the cylinder, and afterwards expands at the ends. 
arrangement has been most successful in portable engines, 
and admits of any degree of expansion without involving any com- 
plication of valves or gearing, there being but one valve and one 
eccentric, except, of course, when link motion is used. By these 
ar ements—which I 0 Ng I may state I was = = to aug. 
gest for marine engines—ten, or even any greater, degrees 
expansion may probably be had without (taking the cost of boilers 

in rm : “er . - 


also into ) any Ww in engines, 
and yet leave the boilers nearly doubly as efficient for the work they 
have to do as ordinary ones.- 

Should this be so, then it seems to me the geometrical treatment 
of the best point of cut-off in steamships, as completed by Pro- 
fessor Rankine, may be made practically useful, for in this case it 
will not be necessary to determine the size or nominal power of 
the engines before estimating their cost, engines of a given power 
being calculated at a given price per horse-power, whether the 
expansion be little or much. A thorough investigation into this 
matter is much needed; and if Professor Rankine enabled us 
readily to ascertain the best point. of cut-off in steam vessels, he 
has rendered a most im t service to shipowners generally. 
It is much to be regretted that his paper has not been fully re- 
ported, EpwarbD E. ALLEN. 

40, Parliament-street, Westminster, April 11th, 1866, 

[We fear that our correspondent is a less reader of THE EN- 
GINEER. We know nothing of the so-called reports which may 
have appeared in other journals, but if he will turn to our last 
number he will find Professor Rankine’s paper published in its 
complete form at page 248.—Ep. E.] 











THE VENTILATION OF BUILDINGS, 

S1r,—Since the publication of my letter of the 6th ult. I have 
received the description of Dr. Edwards’ complete scheme for ven- 
tilation, which he kindly sent to me by post, and have read it 
with care and interest. As its author is now applying his system 
on a practical scale, and promises to give to the public full infor- 
mation as to the measure of his success, it will, perhaps, be well 
at present to refrain from making any comment upon it, although 
some of its features appear to me to be open to grave objections. 
Iam sure that all who have studied this important question will 
look forward with great interest to Dr. Edwards’ appeal to the 
**inexorable logic of facts ;” and he will allow us to hope that his 
report will, among other things, include actual analyses of the air 
in rooms so ventilated under circumstances which give birth to a 
large quantity of impurity, and as well in cases where a fire is not 
used as in those in which ventilation is assisted by that auxiliary ; 
that it will note whether the descending shower of fresh cold air 
will be felt as a chilling draught falling on the heads of the occu- 
pants; whether the “ atmode” will always act as such, or 
whether in summer there will not be a tendency towards stagna- 
tion of the internal air, in consequence of a hypothetical 
neutralisation of the action of the ‘* vomitorium” by that of 
the ‘‘atmode;” whether the smoke issuing from one flue into the 
“‘vomitorium” will not i 1 1 , under which 
no fire is burning; and what will be the cost of chimney-sweeping 
during the year as compared with the plan hitherto adopted. 

Iam sorry not yet to be ina position to accept Dr. Edwards’ friendly 
challenge to prove the value of my system in extenso in brick and 
mortar. House-building is only very incidentally connected with 
the profession of an engi " —_ Se aes are, 
with him, necessarily few. It would often be difficult even for an 
architect to persuade a client to consent to the introduction into 
pre dwellings of ong ae than the most trivial provisions 

or the purpose, which have been previously well tested, and 
whose cost would be quite inappreciable. Before those e ed 
professionally in the erection of ‘Laon can safely recommend and 
carry out complete appliances for ventilating them, it is desirable 
that they should be able to appeal to previous experiments which 
should carry authority with them; and in view of the conflicting 
opinions which are held by those who have more or less indus- 
triously entered into the subject I have long thought that if the 
money could be found it would set many of these disputed 
questions at rest if a ission, posed of two or three com- 
petent observers, were to spend adequate time in the investigation 
of the question by experiments conducted in a temporary building, 
in which every system worthy of the name which has hitherto 
been proposed could be submitted to the most searching ordeal, 
the object being not so much to establish the superiority of any 
one of these as to observe and record an immense number of facts 
relating to the constructive, aérological, chemical, and other phases 
of the subject, and thus to establish a firm basis on which to 
found the arrangement and proportions of a system which shall so 
recommend itself by authority as to acquire a paramount claim to 
the confidence of the public. In this inquiry we have to deal with 
that invisible ‘‘element” which ‘ bloweth where it listeth, but 
thou canst not tell . . . . whence it cometh nor whither it 
goeth” and the object of our science is to prescribe the modes of 
its coming and going so that this proverbial uncertainty shall be 
extinguished. We know the general laws which govern its move- 
ments, but we have not yet accurately measured their special 
action nor dissected and appraised the bye-play which overturns so 
many of our hopeful schemes. 

In view of this difficulty, which must have been experienced by 
all who have devoted much attention to the subject, it is very 
satisfactory to find (if Ido not misinterpret Dr. Edwards’ recent 











letters), that we have been writing ourselves into almost absolute 


unity of view as to the main principles involved in our inquiry, 
and as to the mechanical efficiency of the combination which I 
have proposed. I say nothing here of that suggested by Dr. 
Edwards, for the reasons before stated; but there yet remain two 
or three points of divergence, and to these I will for the present 
confine my remarks. 

Your correspondent seems, first, to hold the opinion that the 
system is not sufficiently simple, and will be too costly to be 
applied to ordinary houses, especially to dwellings tenanted by the 
poorer classes; secondly, to entertain a doubt whether it will act 
efficiently without the assistance of a fire; thirdly, to imagine that 
the four openings into the ‘‘introducts” should face the prevailing 
winds, and that their number should be increased ‘‘ so as to cover 
several points of the compass,” suggesting that they might be 
replaced by a revolving cowl; and, fourthly, to object to the mode 
of exhibiting the principle expressed in my first axiom, though I 
think he inclines to acknowledge the truth of the principle itself. 

In reply to the first objection it will be sufficient to say that I 
am by foward gc » the pro my combination, an moan 
rejoice if it co’ y simp or even dispossessed by an 

er which should be manifestly superior. It was put iovennt 
as being apparently adapted to ectly answer, mechanically, 
poclig vip Fare aay but it might be useful to inquire—which 
can be sati rily done only by experiment on a scale— 
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separate uct,” with tanks, migh ‘or 
floor. The ey Sages Fim geen! pie why Dye 
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possess ‘ollowi vantages :— simp! con- 
ee ney ye aie air whey reservoir bey act vd a aie 
or tor of velocity to the entering current in gusty weather; 
, third, increased facility in freeing the air channels from 
dust. By resorting to such a ey of o = perfect 
rrangement originall, posed we sho no doubt, lose some 
control over the air pane in the various ents, and; under 
certain circumstances, these might ‘‘set ” in a direction contrary 
to that which we wo for them; but Iam quite read; 
to suppose it possible that experience may show that we shoul 
thus sacrifice no features of great value in one direction while 
laying hold of new and important improvements in another. 

With respect to Dr. Edwards’ second difficulty, I think the re- 
sult of experiments, as stated in my last letter, may assure him that 
the system will be almost equally efficient with and without the 
assistance of the fire. 

The same experiments also showed that “ introducts” with only 
two mouth-pieces are almost, if not quite, as efficient as those fur- 
nished with a larger number. No appreciable advantage can 
therefore be expected to attend the use of “‘introducts” with 
more than four branches, and it will be found that by the use of 
these we shall be able to entirely discard all such machines as re- 
volving cowls, and other unsightly and unarchitectural appen- 
dages. It is contemplated to build these terminals, as well as 
those of the “‘exodes,” with brick or stone, in blocks and groups, 
and the architect, so long as he does not sin inst their critical 
principles, may clothe them outwardly in whatever form may 
please him. 

As to Dr. Edwards’ fourth objection, which appears to be 
solely launched against the form in which my views, as embodied 
in the first axiom, are P ayn savor. I am sorry that the illustra- 
tions called in to aid in the statement of the principle should have 
had the effect, in his view, of obscuring that which it was ho 
they would elucidate. So —- the practical truths propounded 
are correct, I think it cannot objectionable to exhibit them by 
means of analogies and figurative expressions. These are usually 
more forcible and more concise than th i 
to define the truths with the hardness of accurate detail; and, to 
my own mind, the illustrative simile drawn from mechanical 
equilibrium pictures the actual conditions of that portion of our 

roblem to which it refers with peculiar aptness. It would not 
5 difficult, did time and space permit, to satisfy Dr. Edwards 
that there is really a homology in some of the principles involved 
in the action of air and water, as coupled together in my last 
letter. Is it not also more than possible—nay, certain—that there 
are other laws superior to those with which we are more imme- 
diately isant—laws of more and more general application, 
which bind together different branches of human study, and the 
knowledge of which would conduct us to that one science in which 
all subordinate sci are included. This idea may serve to 
reduce to harmony those portions of my letter which appear to 
Dr. Edwards to exhibit confusion of thought. But to turn to the 
ultilitarian aspect of this question, I should be very glad to know 
if the experience of your learned and ingenious correspondent 
points in the same direction as mine. The rule embodied in the 
first axiom, as adapted to actual use, may be stated thus in a form 
that will be free from ambiguity. The certainty of admission 
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899. WILLIAM TEMPLE COOPER, Oxford-street, London, “Improvements in 
the treatment for the cure of the venereal disease in the male sex.”—27th 
March, 1866. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications, 

914. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey 
“Improvements in fire-arms.” — A communication from 
Joshua Gray, Medford, Massachusetts, U.8.—29th March, 1866. 

948. CHARLES ALBERT SHAW, Biddeford, York, Maine, U.S., “A new and 
useful knitting machine.”—A communication from Jonas Hinkley, Norwalk, 
Huron, Ohio, U.S.—8rd April, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 

875. JAMES MACINTYRE, Barslem, Staffordshire, ** China kuobs.”—7th April, 
1863. 

889. WILLIAM HASLETT MITCHEL, Hampstead, Middlesex, ‘‘ Barometers.”— 
8th April, 1863. 

865. BENJAMIN COOPER, Frome, Somersetshire, “ Feeding camling engines.” — 
6th April, 1863. 

870. JOHN BURWIN, Keighley, Yorkshire, ‘‘ Improved pickers.”"—6/h April, 


1863. 

878. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘‘ Baryta and its 
derivatives.”—7th April, 1863. 

879. RICHARD ARCHIBALD BROOMAN, Fleet-street. London, “ Reproducing fac- 
similes of veins, &c., of wood, upon paper.”—ith April, 1863. 

904. ALFRED VINCENT NEWTON, Chancery-lane, London, * Stirrups.”—9th 
April, 1863. 

913. HENRY WILLIAM RIPLEY, M 

&e.”—10th April, 1863. 

921. PRICE PICHARD BALY, Robert-street, Adelphi, London, “ Breakwaters, 
&e.”—11th April, 1863. 

924. JOHN RAMSBOTTOM, Crewe, Cheshire, ‘‘ Hammering, rolling, and shaping 
metals.” —13th April, 1863. 

929. ROBERT REEVES, Bratton, Wiltshire, ‘“ Liqnid manure drills.”—13 
April, 1863. 

936. WILLIAM KEATS and JOHN KEATS, Street, Somersetshire, ‘* Boots and 
shoes.”—14th April, 1863. 

938. JOHN KEATS and WILLIAM STEPHENS CLARK, Street, Somersetshire, 
“ Sewing machines.”—14th April, 1863. 

976. GUSTAV ADOLPH BUCHHOLZ, Montague-place, Clapham-road, Surrey, 
“ Hulling grain.” —18th April, 1863. 

1085. HENEY WILLIAM RIPLEY, Montpelier-lawn, Cheltenham, “ Printiug 
fibrous materials.” —29th April, 1863. 

957. CHARLES FERRETT, Clifton-place, Stapleton-road, Bristol, ‘*‘ Preventing 
incrustation in steam boilers.”—16th Apri/, 1863. 

970. CORNELIUS TURNER, Hunslet, Leeds, Yorkshire, “ Felted fabrics.”—17(h 
April, 1863. 
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Patents on which the Stamp Duty of £100 has been Paid. 
862. yeas OWEN, Rotherham, Yorkshire, “ Railway wheels.”—6(h April, 
1859. 


883. WILLIAM HENDERSON, Alderley Edge, Cheshire, ‘* Treating certain ores.” 
—8th April, 1859. 
850. EDWARD FAIRBURN, Mirfield, Yorkshire, “Carding wool.”—5th April, 


1859. 

881. WILLIAM HOOPER, Mitcham, Surrey, ‘‘ Protecting telegraphic conductors.” 
—8th April, 1859. 

889. JAMES HADDEN YOUNG, Great College-street, Camden Town, London, 
** Composing and distributing types.”—9¢h April, 1859. 

932. JOHN LEE STEVENS, Fish-street-hill, London, ‘‘ Fire-grates.”—13th April, 


1859. 
7. — PHELPS PORTER, New York,“ Knitting machinery.”—20th Apri/, 
859. 





Notices of Intention to Proceed with Patents. 

3062. THOMAS LANCASTER, Bootle, near Liverpool, Lancashire, “* Improve- 
ments in means or apparatus for economising and inducing more perfect 
combustion of fuel in furnaces.” 

3067. CHARLES STUART BAKER, Flect-street, London, “ Improvements in the 
processes of treating materials for manufacture of paper and other similar 
textile fabrics, and in apparatus for the same.”—A communication from 
Robert Hanham Collyer, Pont Au-demer, Eure, France. 

3068. RICHARD HOWARTH, Gloucester-crescent, Paddington, Middlesex, “ Im- 
P ts in app for i ing the safety of railway passengers and 
trains, signalling and forming a communication externally and internally 
between all parts of such trains, lighting, warming, and securing the doors 
of the carriages, and indicating therein and at the stations the names of the 
places at which the train stops.”— 29th November, 1865. 

3070. JAMES TURNER HALL, Edgehill-station, Liverpool, Lancashire, “Im- 

in lamps for burning petroleum, paraffin, and other hydrocarbon 








of air into an apartment is inno way dependent upon the 
of the vassages of entrance; but to impart equal certainty to the 
escape of the contained gases it is necessary to have but one outlet. 
If two or more of these be provided, their action, as emissaries, 
will be more or less constrained—will always be liable to distur- 
bances which may even entirely reverse their office. It will be 
seen how the modification proposed above would be affected by 
this principle, which would make it ever uncertain whether the 
whole of the air-supply passing from the tank to any one apart- 
ment would be derived through the ‘‘introduct,” or would be 
contaminated by currents entering the tank from the other 
apartments. Although the great extent to which these would 
probably be diluted might render them ae oe goat innocuous 
as feeders, yet this reversing of the prescri order of action 
might sometimes seriously interfere with the ventilation of those 
rooms which would thus act as sources of supply. 

There was an erratum in the printing of my last letter, which 
reverses the meaning of the passage in which it occurs. In the 
sentence printed thus—“* The escape of the gases by more than one 
outlet is effected,” &c., read “‘ affected ” instead of “‘ effected.” 

Southport, April 9th, 1866. C. W. DymonD, C.E. 
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Grants and Dates of Provisional Protection for Six Months. 

490. EMILE DREVETON, Queen-street, London, ‘‘ Improvements in preparing 
champagne and sparkling wines, and in the apparatus to be employed there- 
in.”—16th February, 1866. 

790. EDWIN ROBERT WETHERED, Belfast, Antrim, Ireland, “A new and 
improved method of indicating the shot mark ona target at ball practice.”— 
17th March, 1866. 

829. JULIEN DENIS, Stamford-street, Surrey,‘ A new and improved gridiron.” 
—20th March, 1866. 

847. JOHN JACKSON, Birmingham, “ Improvements in breech-loading fire- 
arms.” 

849. ROBERT ANTHONY HARDCASTLE, Newcastle-on-Tyne, “ Improvements in 
apparatus for raising and lowering heavy bodies.” 

855. WILLIAM ROBINSON MULLEY, Plymouth, “Improvements in closing 
hatchway skylights of ships and vessels.”—22nd March, 1866. 

861. WILLIAM LOUIS WINANS, Clarges-street, London, and THOMAS WINANS, 
Baltimore, U.S., “ Improvements in steam engines and boilers.” 

865. THOMAS IRONMONGER, Wolverhampton, Staffordshire, “ Improvements in 
packing for packing pistons and for other like purposes.” 

867. ADOLPHUS TROTMAN, JOHN TROTMAN, and THOMAS JOHN COLE, Cam- 
berwell-road, Surrey, *‘ Improvements in hair and other pins, and in cases 
for containing the same.”—23rd March, 1866. 

869. FRANCIS ALTON CALVERT, Manchester, “Improvements in machinery 
and app for cleaning and preparing fibrous subst and for opening 
twisted yarns and woven fabrics.” 

873. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
pencil for writing or marking upon textile fabrics.”—A communication from 
Edward Augustus Whitney, Henry Roberts, and William Bainbridge Hale, 
Northampton, Massachusetts, U.S. 

877. THOMAS JOHNSTON and THOMAS WILSON RENNIE, Copenhagen, “ Im- 
provements in arranging or combining the wheels and trams or ways for 
carriages on common roads.” 

881. THOMAS ADAMS, Cannon-street, London, “ Improvements in watch and 





chronometer cases. 
883. WALKER MOSELEY, King-street, Covent-garden, London, “ An improved 
electrical indicator.” 


885. WALKER MOSELEY, King-street, Covent-garden, London, “ Improvements 
in galvanic batteries.”—24th March, 1866. 

887. JAMES RAMAGE and THOMAS NELSON, Edinburgh, Mid Lothian, N.B., 
“Improvements in the production of blocks and plates for printing.”—26th 
March, 1866. 

889. JAMES RAWSTHORNE and EDWARD HODSON BAYLEY, Newington-cause- 
way, Southwark, Surrey, ‘Improvements in carts for distributing water, 
liquid manure, and other fluids over roads and land.” 

893. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 





P 
liquids, without a glass chimney in the roofs of railway carriages and other 
like places and positions.” 

3074, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘“ Improvements 
in sinking and operating wells, and in the apparatus employed therein.”—A 
communication from James Suggett, Cortland, New York, U.S. 

3075. JOHN GAMGEE, Bayswater, Middlesex, “ Improvements in disinfecting 
stables and cattle sheds, and in the apparatus employed therein.”—30h 
November, 1865. 

3081. JOHN WILSON, Birmingham, *‘ Improvements in the manufacture of 
knobs for doors, cupboards, ashpans, and for other like purposes.” 

3084. THOMAS WEATHERBURN DoOpps, Rotherham, Yorkshire, “ Improveme:its 
in the fi and tr of railway bars, tires, and axles, also in 
the construction of furnaces, machinery and apparatus connected therewith.” 

3086. HENRY eee and GEORGE AINSLEY, South Shields, Durham,‘ In- 
p = cows hine” 

3087. WILLIAM ROWLAND TAYLOR, Oxford, ‘‘ Improvements in the treatment 
of grain, and in the process of malting, and in the apparatus employed 
therein.” —Ist December, 1865. 

3091. EDWARD SCOTT, Manchester, “Certain improvements in looms for 
weaving.”—A communication from Wilhclm Gminder, Reutlingen, Wur- 











3092. ANNA JOSEPHINE WRIGHT, Rutland-square West, Dublin, ‘‘ An improved 
mode of applying photographic paper pictures to glass.” 

3094. RICHARD EDMONDSON, Blackburn, Lancashire, “ Improvements in 
pickers used in looms for weaving.”—2nd December, 1865. 

3112. JAMES STEART, St. James’s-road, Bermondsey, Surrey, “ An improved 
ane in the production of fibre from various fibrous plants and animal 
P . 

3h4. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Improvements 
in the construction of artificial arms.”—A communication from Thomas 
Uren, New York, U.S.—4th December, 1865. 

3122. JOSEPH TOTH, Kecskemes, Pesth, Hungary, Austria, ‘ Improvements in 
apparatus for preventing incrustation in steam boilers.”—5th December, 1865. 

3133. EDWIN WHELE, Aston, near Birmingham. “ An improved machine for 
dressing, sifting, cleaning, and polishing fruit, coffee, grain, and other mattcr, 
parts of which are applicable to coffee sifting, roasting, cooling and cleaning, 
and other purposes.”— 6th December, 1865. 

3147. WILLIAM GROSVENOR, Princethorpe Priory, Rugby, Warwickshire, ** Im- 
provements in means or apparatus to aid in the teaching of arithmetic.” 

3150. GEORGE FITZJAMES RUSSELL, Montpclier-square, Hyde Park, London, 
“ Improvements in the hoods, aprons, and dashes of carriages and other 
vehicles.” —7th December, 1865. 

3153. PIARRON DE MONDESIR, PAUL LEHAITRE, and AUGUSTIN JULLIENNE, 
Boulevart de Strasbourg. Paris, ‘‘ An improved mode of applying the com- 
pression of air for ventilating purposes, and the compression of any gas for 
hurrying along elastic fluids in conveying pipes.” 

3154. NATHANIEL JOHN HOLMES, Primrose-hill-road, London, “ Improve- 
ments in the application of electricity for the testing and discharge of torpedo 
mines, either on land or at sea, and in the apparatus connected therewith.”— 
Partly a communication from Matthew Fontame Maury, Mexico. 

3156. OLIVER MAGGS, Bourton, Dorsetshire, and GEORGE HEDGECOMRE: 
SMITH, North Perrot, near Crewkerne, Somersetshire, ‘‘ A new or improved 
method of preparing exparto, alpha, or mogador grasses, or other similar 

4 le sub , for spinning, weaving, and for substitution for hair and 
for other fibres now in use.”- 8th December, 1865. 

3184. NORMAN WILLIS WHEELER, Brooklyn, New York, U.S.. ‘‘ Improvements 
in steam boilers and in apparatus adapted for cleaning the flues of boilers.” 
3188. WILLIAM WILSON HULSE, Manchester, “Improvements in machiucry 

or tools for cutting wood or other substances.”— 9th December, 1865. 

3198. EDWARD LIVINGSTON WALKER, Somerset, Pennsylvania, U.S., “An 
improvement in apparatus for clevating hay, grain, or similar materials, and 
discharging the same from the said apparatus.” 

3200. HENRY KINNAIRD YORK, Grange Town Ironworks, Cardiff, “ Improve- 
ments in machinery for finishing rivets.”—11th December, 1865. 

3213. JOSEPH STOCKER, Amersham, Vale-road, New Cross, Kent, ** Improve- 
ments in steam engines.” 

3214. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
construction of tool for cutting tubes.”— A communication from David Mecker 
Nichols, New York, U.S. 

$215. ALFRED VINCENT NEWTON, Chancery-lane, London, “Improved ma- 
chinery for manufacturing bolts and rivets.”.—A communication from 
Alexander McConnell White and Benjamin Butterworth, Baltimore, Mary- 
land, U.S.—12th December, 1865. 

3220. HENRY FREDERICK MCKILLOP, Belvedere, Kent, “Improvements in 
apparatus for cleansing ships’ bottoms.” , 
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Pog PorrITT, Lanta, Bristal, and WILLIAM 
aes. of wei yarn and loa” December, 1865. 
ring td lea and SAMUEL THORNTON, Manchester, 
Improvements in machinery for Pepin aud Guang eoeiea Gad Gihal 
Pn cap own 
3238. WILLIAM PRETTY, Ipswich, Suffolk, “ Improvements in the manafacture 
of 
si, WiatinAutuuD West, Flr, Gosutrie, Improved appre: 
manufacturing paper pulp. "14th December’, 1 
is, Tas tts eaiaade to ghcweragas a eaving a oxyde 
al ic 
peng tro a A CumaLamnennee Beck Feeanate Canoventl, or Galen, 
Italy.—15th December, 


Tees, 
3271. GEORGE STEPHEN HARRISON and a EVERSFIELD FEATHERSTON, 
, Kent, “ in th called roundabouts.”— 19th 
December, 1865. 


3284. WILLIAM CLARK, Chancery-lane, London, “Improvements in repeat- 
ing fire-arms.”—A communication from Oliver Fisher Winchester, New 


Haven, Connecticut, U.S. 

3292. WILLIAM CLARK, Chancery-lane, London, “A new or improved appara- 
tus for cooling and purifying air in rooms or compartments, and ventilating 
the same.”—A commun Azel Storrs Lyman, New York, U.S. 

3298. HENRY EDWARD NEWTON, Chancery-lane, ey ey “ An improved kind 
of clasp or dress preserver, to prevent ladies’ dresses from trailing along the 
ground.”—A communication from Marie Louise Changeur, Boulevart Beau- 
marchais, Paris. — 20th December, 1865. 

3308. WILLIAM CLARK, Chancery-lane, London, “Improvements in steam 
engines.”—A communication from George Bender Whiting, Washington, 
and Thomas Fitch Rowland, Brooklyn, New York, U.S.—22nd December, 

1865. 


3325. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the preparation of glue or gelatine, so as to render it insoluble in water 
and applicable, by thejadmixture of other substances, to various purposes for 
which common glue or —e cannot now be used.”—A communication from 
Henry Wurtz, New York, U.S. 
3326. RICHARD MAY MARYGOLD, Boston-place, ny ag pate and SAMUEL 
FITZJOHN, Lisson-grove, London, ** and 








mode of hanging window sashes. * 93rd December, | 

3350. NORMAN WILLIS WHEELER, Brooklyn, New York, vi S., “ Improvements 
in duplex steam engines.” 

3351. NORMAN WILLIS WHEELER, Brooklyn, New York, U.S., “ Improve- 
ments in distilling and in relieving distilled and other’ liquids from gases 
mechanically mixed therewith.”—27th December, 1865. 

3352. NORMAN WILLIS WHEELER, Brooklyn, New York, U.S., “ Improve- 
ments in the construction of sea-going vessels. 

3361. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 
cotton bale tie or hoop lock.”—A communication as Edward Victor Fass- 
man, New Orleans, Louisiana, U.S.—28th 

48. FREDERICK TOLHAUSEN, Boulevart Magenta, Faria “ Improvements in 
locks.”—A communication from Frederic Rudolph Vollschwitz, John James 
Schlaepfer, and Charles Frederic Rauchfuss, New York, U.8.—6th January, 

66. 


1866. 

70. JAMES MARIUS MACRUM, Hill-street, Knightsbridge, Middlesex, “ Im- 
provements in the apparatus and process for distilling oils and other liquids.” 
—A communication from James Johnston and John Davis, Allegheny, Penn- 
sylvania, U.S.—9th January, 1866. 

110, JOHN CALVIN THOMPSON, Burney-street, G vich, Kent, “ I 
ments in means or apparatus employed in the b of gas in gas ‘stoves 
and burners employed in heating and cooking.” 

114. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ The use and application of paper, printed or otherwise, ornamented with 
water colours, for covering floors and other analogous purposes, as a substi- 
tute for carpets and oilcloths, and of an improved coating or varnish to be 
applied to the same to protect its surface from injury and wear.”—A com- 
munication from Anson Henry Platt, Philadelphia, U.S. 

115. NORMAN WILLIS WHEELER, Brooklyn, New York, U.S., “ Improvements 
in means or apparatus for condensing steam and other vapours, and for re- 
frigerating flutds.”—13th January, 1866. 

165. CORNELIUS VARLEY, Kentish Town-road, and SAMUEL ALFRED VARLEY, 
Roman-road, Holloway, Middlesex, - Improvements in electric telegraph 
apparatus, parts of which i being applicable to other purposes.”— 
18th January, 1866. 

300. WILLIAM ROBERT LAKE, South buildi Chancery-lane, London, 
“Improvements in working and nome india-rubber, gutta-percha, and 
other similar gums.”—A communication from Frank Marquard, Rahway, 
New Jersey, U.S.—3lst January, 1866. 

325. WILLIAM BOASE, Ferris Town, Truro, Cornwall, “ Improvements in 
apparatus for measuring and ag drapery goods, paper-hangings, and 
such like purposes.”—2nd February, 1 

381. bag SAWYER, Forston-street, " SAMUEL MIDDLETON, St. John’s- 
lan ithfield, London, “ Imp: m in fire-esca 

= pen ROE, Birmingham, * A new or improved adjustable lever spanner 

r screw wrench.”—8th February, 1866. 

aan, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London» 
“Improvements in carriages and castors for sewing machines.”—A com- 
munication from Nesbitt de Laney Stoops, Newark, Essex, New Jersey, U.S. 
—10th February, 1866. 

436. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
construction of port stoppers, applicable to turret ships and land and floating 
batteries.”.—A communication from John Ericsson, New York, U.8.—1l2th 
February, 1864. 

457. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
* © Improvement in vices."—A communication from Amos Hale Brainard, 

h U.S.—13th February, 1866. 

an. HENRY newiae NEWTON, Chancery-lane, London, “ Improvements in 
optical instruments.”— A communication from Leon Jaubert, Boulevard 
Beaumarchais, Paris.—14th February, 1866. 

535, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
**Improvements in drills, and in chucks for holding and operating the same 
and similar articles.”—A communication — are Ambrose, New Bed- 
ford, Massachusettts, U.S.—2ist February, | 

637. JAMES CARPENTER, Carshalton, Surrey, mee Improvements in keys for 
watches and clocks, parts of which improvements are applicable to the keys 
of ordinary clocks.”—2nd March, 1866 
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aan “ Saddles and harness."—A cOémmuni- 


between the horse’s back and the saddle an elastic 
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2378. H. be pom Newcastie-under-Lyne, ‘‘ Ornamenting the surfaces of tiles.” 


8th September, 1865. 
patentee the oman ins te epee ieee. 
ee or Or ee a ee thereof 





In this manner he is enabled to obtain elasticity and a ci 


2374. A. J. fuser, Conduit-street, London, “ Propulsion of vessels in the water.’ 
—Dated \8th September, 1865. 

In constructing a wheel in material the inventor makes, First, a hollow drum, 
by preference after the following dimensions as to the proportion and 
Diameter twelve feet, width over centre of diameters five feet, width over 
outer circumferences four feet six inches, thus tapering the sides of the drum 
from the centre of the diameter to the outer circumference. This drum is 
keyed air tight on to a shaft, such as is ordinarily used in paddle stea:nboats, 

the diameters wheel paddle 


pairs ma; 
vessel to propel it, = ¢ may be separa’ 
may be connected to the main shaft by connecting rods, as is usaal in locomo- 
tive engines.— Not proceeded with, 
2375. M. HENRY, Fleet-sireet, London, “ Railway breaks."—A communication. 
Dated 18th 


ent 4 arrangement whereby the breaks 
of carriages of a train may be worked by one attendant. According to this 
arrangement a roller on a bar or equivalent piece, actuated by a chain or like 
agent, is so fitted as to be capable of engaging in an ‘ngle picce ser he bat 
carried by a lever or arm connected with the break» cks or friction 
be applied against the wheels. When the rollereng es in the ponerh oman 
holds up the bey a and keeps the break blocks or friction surfaces off the 
wheels, the breaks are applied, the chain, cord, or like agent is worked, 
Ghee ae oe ad ane ao moves out of the angle piece and 
thus releases the weight and allows it to d The weight in its descent 

break 





or cord of the break apparatus of the next, one weight of the series (that is to 
say, the weight of the break apparatus of one the train) being 
worked by a lever or handle, so that when this weight is depressed, all the 
other similarly acting weights throughout the train will be depressed. Thus 
all the breaks of the train will be applied by one attendant, and all almost 
simultaneously. ‘The weights are held in their depressed position by racks and 
catches, or like contrivance. 

2379. R. AITKEN, Great George-street, Westminster, “ Locomotive engines, 4c.” ~ 

Dated 18th September, 1865. 

This invention consists in constructing locomotive engines in such a manner 
that the whole or greater part of the weight of the locomotive may be made 
available for adhesion on the rail without unduly increasing the length of the 
wheel base. In order to accomplish this result the inventor proposes to divide 
the wheels into sets of two or more, one set to be fixed to the body or frame of the 
locomotive, the other set or sets being at to a bogie truck or tracks, 
which are free to move laterally under the engine boiler. Each set of wheels 
is to be coupled by means of connecting rods in the usual manner, but in order 
to connect the separate sets of driving wheels so as to allow of a flexible wheel 
base, he proposes to attach a central coupling or gearing to the first and last 
axle of each set of wheels.—Not proceeded with. 

2387. E. CLARK, Great George-street, Westminster, ‘‘ Floating dry docks."—Dated 
19th September, 1865. 

This invention relates to a modification of the platform or gridiron described 
in the specification of a former patent granted to the present inventor, dated 
January 19th, 1857 (No. 159), and in the pontoons or Saucers used in con- 
nection therewith. In place of using and i girders for 
supporting the platform or pontoon or saucer, which is situate (as described in 
the specification of the former patent) between two lines of columns, he com- 
bines both the girders and platform into a strongly framed rigid platform, on 
which vessels may be directly raised by the hydraulic presses, with or without 
the use of a separate pontoon.— Not proceeded with, 








Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
a Manufacturing, Printing, Dyeing, and Dressing Fa- 
8, Le. 
2368. J. K. Hoyt, Cheapside, London, “‘ Bobbins vate snag hg in spinning and 
winding yarns and threads.”—Dated 16th September, 1865 
This invention cannot be describ: 1 without reference to red drawings. 
2395. a EDMONSON, Halifax, “ Looms for weaving.”—Dated 20th September, 
1865, 


The First part of this invention relates to “loose reed” looms, and the object 
is to avoid, in the process of weaving, the frequently resulting either 
to the shuttle or to the warp by the fixed back of the shuttle box preventing 
the shuttle from receding with the loose reed when any obstruction to the 

transit of the eee oo This object is accomplished by 
hinging the box Yat ce The Second part of this invention 





825. PERCY GRAHAM BUCHANAN WESTMACOTT, Elswick, 
Tyne, “ Improvements in pillar cranes.”—10th March, 1866. 
875. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, oe. 
“Tmprovements in portfolios and paper files.”—A communication from Henry 

Tillinghast Sisson, Providence, Rhode Island, U.S.—14th March, 1866, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
7th April, 1866. 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Sou! ton-buildings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1.—_PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, "he. 
2352. J. BEAMISH, Leadenhall-street, London, “* Lubricating apparatus.”—Dated 
14th September, 1865. 

This invention cannot be described without reference to the drawings. 

2376. F. DAINA, Bergamo, Italy, “ Condensing the steam of steam engines.” — 
Dated \8th September, 1865. 

This new method of condensing steam consists In injecting it into water 
flowing through the upper part of a syphon. The steam should be injected as 
much as possible in the direction of the current of water. The apparatus may 
be of any convenient form, and it is necessary that the water be in sufficient 
quantity to obtain the desired degree of condensa’ that the current be 

condensation. 


sufficiently rapid to carry off the air bubbles arising from the 


|, London, “ Means of, and apparatus for 
.”—Dated 19th September, 1865. 


2382. C. WORSAM, Kingsland-road, 
smoke in 








has to con! or such as without stopping supply their 
shuttles with fresh bobbins or cops as they are required. The object of these 
improvements is to avoid breakages arising from the loom failing in its 
attempt to drive a fresh cop case into the shuttle. This improvement consists 
in making the bottom of the shuttle box of the same or nearly the same width 
as the shuttle, so that, when the carriers and lathe recede from each other, the 
cop case which has failed to enter the shuttle will have nothing to rest upon, 
and will, therefore, fall down out of the way of collision; and also in having 
the back of the shuttle box made loose, and, not necessarily, but by preference, 
hinged on a horizontal axis. When any obstruction to the entrance of the cop 
case into the shuttle causes the pressure on the back of the shuttle box to be 
too great for the safety of the shertlo or the cop case, the back of the shuttle 
box recedes and actuates a fiuger or tongue which strikes the bell handle and 
stops the loom. The Third part of this invention also relates to continuous 
looms, and consists in using a series of shuttle boxes or shuttle stalls, each 
containing a shuttle properly fitted with weft. Suitable guides or holders are 
attached to the lathe, into which the boxes or stalls containing shuttles are 
driven in succession as required. 





Class 4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2399. J. TYE, Lincoln, “ Mills for crushing and grinding wheat, d-c,."—Dated th 
September, 1865. 

This invention relates to mills in which two stones are employed for grinding 
or crushing, the one being stationary and called the bed stone, the other 
revolving and constituting the runner. Now these improvements consist in so 
furnishing and mounting the stones that they shall both revolve, whereby the 
patentee is enabled to perform a greater amount of work with the mill, while 
the material being ground is more rapidly reduced and retained a less length of 
time between the grinding surfaces. 

2810. J. BRIGHAM and R. BICKERTON, Berwick upon-Tweed, “ Reaping and 
mowing machines.” — Dated 9th September, 1865. 

This invention cannot be described without reference to the drawings. 

2324. C. T. ee Newgate-street, London,“ Reaping machines. "Dated llth 
September, 1865. 

This invention consists in improved methods of discharging the cut crop 
from reaping machines. For this purpose the patentee employs on the = 
form on which the cut crop a scraping bar mounted on a vertical axis. 

This axis is at the front of the platform at the corner away from the standing 
crop. The scraping bar is triangular or wedge form in oo Seas 
towards the cutters, and one side of it lies 


with the cuttere, and the crop as i 
moves with its axis a quarter circle. 
on the outer side in a bundle ready ‘ tied 

it passes underneath _ cut crop which has again 
form, the ing the cut crop being driven forward ; 
besides, the wedge a "of t the scraper-bar favours its passing freely under the 
crop in this direction, He usually puts teeth on the scraper-bar to assist it in 
its action. In combination with the above arrangement the reel which 
the crop towards the cutters is made with one of the beaters 


cs 





the others, and this one he to make with rake teeth ; it comes round 
just before the commencement of the delivering motion, and it close to 
the cutters and clears away the crop from the front of the 





Garnkirk, Lanarkshire, gras f GO, Sate, 
and tiles.” —Dated \9th 91h September. | 
invention cannot be described withou as coletnes 06 ths Cintas, 
2398. W. eae Se ee, ee ES Sieve end © Oe nates 
of bricks and tiles."—Dated 20th September, 1865. 
This invention is applicable to machines the plastic clay or brick earth 
eS Cn he ee It is preferred, in carrying out 


plunger, or other expressing instru- 
—— oes combined with the front pairs of expressing rollers before 
mentioned. 





Class ss ARMS. 
Including Guns, Swords, C Shots, Shells, ey Im- 
plements of War or for De Defence, Gun Carriages, dc. 


2345. F. Ww; cee Ray ae oo * ‘ Breech-loading fire-arms and cart- 
ridges.” — 3th September, 1865. 


This ae ag Lcmntes use of a a with pate me the segment 
of a screw for closing and securing the breech of fire-arms, the said 
plunger being holiowed and having a conical a in which works a needle 
and striker, so that the sald plunger, when turned presents a portion of 
the said striker to the front of the hammer, and when the lock is cocked and 
the trigger pulled the said needle or striker is driven into or against the cart- 
ridge. The needle or striker is withdrawn either by the action of aspiral spring 
or by a projection acted on by the hammer. The gun may also be adapted fur 
those metallic or metallic-based centre-fire 


needle, the act of merely letting the hammer down by hand being insufficient 
to cause the explosion of the detonate. The improvement in cartridges consists 
of a tube attached to ball, the top of which tube, or that portion which 
enters into the ball, is with fine powder or other explosive matter, 
fuse or other slow-burning composition, and the 
p ap eap or paich of percussion powder, the same 
being acted on by the needle when driven through or against it; or the said 
cartridge case and be capped when required for 
use; or the same ball and tube may be used without containing, or Maving 
attached to ee eee ees the fuse is then acted on by the explo- 
sion of the gunp , the said explosion being produced by other means. ae 
2351. G. P. HARDING, Chiswick, “* Manufacture of tubes for gun barrels, &c."— 
Dated \4th September, 1865. 

This invention has for its object improvements in the manufacture of tubes 
for gun barrels and other purposes, parts of which improvements are also 
applicable to the man 
and fire-arms, and rela’ 














2354. W. . pee Sena, * Bey fr frocems ent ental = 


4th September, \ 
siensias nates atieanin toe &@ smooth-bore gun certain portions of the 
original ae tare Cane Mave eh etaet, ea gene 
of the surface of the bore in the completed rifle ha 


barrel without leaving any portion whatever of the original bore, that 
will be neither lands es in the rifle, but the 


i 
A 
| 





2381. A. V. NEWTON, Chancery ane London, “ Construction af projectiles.” — 
A communication.—Dated 8th September, 
The patentee claims a ob af projectiles with a front Gam, and _ 
ing the rear or projecting of two or more 
gun cotton of different qualities, and firing the same from the fire of the froat 
charge in the manner and for the purpose specified. 





Class 7—FURNITURE AND CLOTHING. 


Including wy Rng , Uj , Ornaments, Musical In- 
struments, , Manufactured Articles of Dress, dc. 
2317. BR. C. NEWBERRY, /elmet-row, “ Articles of wearing apparel,” —Dated 9th 
September, 1865 


Collars for gentlemen's wear are now commonly made in imitation of linen 
frcm paper cloth and paper. Now, with such collars the inventor combines a 
tie or bow of paper cloth, or it may be of fabric. He attaches the tic or bow 
to one end of the collar by an eyelet or other convenient fastening. In a 
similar manner he combines ties or bows with imitation shirt fronts made of 


lappets, one attached to each end of the 
a nea eT ae yy Re ee 
fastening.—Not with, 





Class 8.—_CHEMICAL. 
Including sang Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food. 
Brewing, Tanning, Bleaching, , Calico- Printing, ing, 


“otter y, Cements, Paint, Paper, Manures, &c. 
2327. J. mag Ree tyrone ty we Be. 
ae oe eer e 


gr. 0°880, be added thereto, though any alkali, or salt of an alkali, such 

common salt, may be used instead. This will cause the colouring matter pre- 
in solation to be precipitated ; this precipitate he washes with water 

and Feast cae & bine mente ine 

to 80 it is To 
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~gmall pieces; they place the whole in any suitable recipient, taking care to 
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render the colour purer, and vary the tint, he takes the hereinbefore-described 

precipitate, and dissolves one part in from eight to sixteen parts 

(wood naphtha), and when dissolved he adds half a pound (more or less may be 

used) of sulphuric, muriatic, or nitric acid. This mixture he allows to stand 

some time, or he facilitates the operation by heating it to its boiling point a few 
minutes ; and when cold this he again treats with alkaline water, and precipi- 
tates as above described. This latter operation may be repeated to advantage. 

— Not proceeded with. 

2350. T. and T. L. G. BELL, Plaistow, “‘ Apparatus used for calcining and 
roasting copper and other ores and substances containing copper.” —Dated 14th 
September, 1865. 

For these purposes a rotating retort is employed, which is set in an inclined 
position within a chamber wherein heat may be applied to the exterior of the 
retort, which is caused to revolve slowly, sv that the pulverised ore or sub- 
stance as it descends in the retort becomes turned over or changed in position, 
so as to present fresh surfaces to the action of the current of atmospheric air 
which is caused to pass through the retort. The lower end of the retort passes 





the ink, which the inventor composes thus:—He boils during six 
two parts parts 


the communicative principle. Ne pay 
intended for receiving the copy should be white, unsized, and of the kind 
generally used. The only precaution to be taken.is to make sure that it retains 
none of the chlorine used for bleaching it, as it would otherwise weaken the 
ink during the copying. For damping the paper he employs a brush or pencil 
made of goats’, camels’, or other hair, mounted on wood, metal, bone, or horn, 
which may be adjusted ina box or case to be more easily portable, in connection 
with a box or basin of metal plain or varnished. This basin is provided with a 
lid to which a sponge is fixed by any suitable means in such way that the 

i of the sponge is retained. When the sheets of copying paper are too 





out of the chamber, and delivers the calcined or roasted ore or into 
another chamber or receiver, which has by preference an inclined floor. This 
receiving chamber has openings for the passage of atmospheric air, and slides 
or valves are applied to the openings or air passages, to regulate the supply of 
air into the chamber and to the interior of the retort. The other or upper end 
of the retort also passes out of the chamber in which it is set, and has a hopper 
applied to it, so as to deliver a constant and regulated stream of the pulverised 
ore or substance into the revolving retort. This upper end of the retort is con- 
nected by a pipe or passage with a sulphuric acid chamber, and by this pipe 
the sulphuric acid evolved is conveyed away, and it is converted in the chamber 
into sulphuric acid. 
2357. L. G. SourzAc and L. BOMBAIL, Bordeaux Gironde, France, “ Means 
for rendering leather more durable and flexible.”—Dated \ith September, 
i 


This invention consists, First, in the composition of a bath ; Secondly, in 
a coating for rendering leather more durable and flexible. Composition of the 
bath :—The patentees place in about five quarts of water about two and a 
quarter pounds of red tartar, about five ounces of common salt, and about two 
ounces of Brazil wood. The whole is boiled during half an hour and kept for 
use, the residue remaining at the bottom of the bath so as to retain its entire 
strength and efficacy. Composition of the coating :—They take about thirteen 
ounces of siccative linseed oil, known in commerce by the name of fatty oil, 
about thirteen ounces of ordinary linseed oil, and one and a half of orchanet, 
and mix the whole together, and place the mixture on a gentle fire during two 
hours to reduce it to about one pound and one ounce. When the mixture or 
coating becomes cold they add to it about seventeen ounces of dried garlic, 
peated and crashed, and about one ounce of burnt bread crusts reduced into 


cover it Itis then to be kept for use. The properties of the coating increase 
with time. 
2390. T. S. MCDOUGALL, Manchester, “ Manufacture of insoluble oils and 


greases.” —Dated Sth September, 1865, 

This invention consists in rendering oils, greases, and other saponifiable 
substances capable of retaining water, aud at the same being either wholly or 
in part insoluble in water. The patentee takes a quantity of oil, grease, or 
other saponifiable substance, such as oils, fats, greases, wax, or similar sub- 
stance, and melts them ina suitable vessel. Lie adds a required quantity of 
water, then adds a quantity of alkali or alkalies until the mass is sufficiently 
soluble. He then, still keeping the composition heated, adds sulphurous acid 
until the composition becomes partially or wholly insoluble in water. 


Class 9.—ELECTRICITY. 
Induding Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2326. S. INKPEN. Cambridge-road, Mile End, Middlesex, “* Improvements in 





cougring submarine telegraph cables, and in the machinery and means em- 
loved for paying out or hauling in the same.”—Dated \\th September, 


The otfect of the First part of these improvements is so to cover telegraph 
cables that all strain upon the insulating material and conductors is avoided. 
in carrying out the improvements the telegraph cable to be covered, according 
to the First part of the invention, may either consist of ordinary conducting 
wires simply covered with insulating materials, or the insulating materials 
may be covered with emp or other protecting materials (as is well understood 
in the manufacture of telegraph cables) ; but the inventor prefers to take the 
cable, after being covered with the insulating materials, in order to avoid any 
unnecessary weight in the structure of the cable when covered according to 
these improvements. The insulated wires cuonstitating a telegraph cable are, 
according to this improved method of covering the sume, laid between one or 
more flat longitudinal continous layers of stout canvas or webbings, which are 
cemented with india-rabber or other suitable cement, and firmly stitched or | 
secured together, so as to form flat longitudinal projecting webs or flanges on 
each side of a cable so covercd, such projecting webs serving as means fur sup- 
porting and holding the cable when being payed out or hauled tn by machinery 
arranved and constructed according to the Second part of these improvements. 
The cable covered and formed with longitudinal webs, 9a a’ = described, he 
prefers to wind upon suitable reels, either situated in the f the vessel, or 
upon reels capable of being moved to the paying-out appuratus, as may be ; 
found most convenient. From the reel the cable is conducted between a pair 
of grooved rollers, capable of nipping the side webs only by means of a lever or 
levers, which act to pre-s the rollers together, the central part or core of the 
cable passing freely bétween the greoves of the rollers, from which it is con- 
ducted between guide rollers to the delivering pulleys or rollers mounted in 
suitable bearings at the stern of the vessel. The delivering pulleys or rollers 
are formed by preference with curved undulating or serrated surfaces or teeth, 
which serve to nip and hold the side webs of the cable firmly between them 
when pressed together by means of suitable Jever brake apparatus arranged in 
combination therewith. The axes of the delivering pulleys have toothed wheels 
tixed thereon, to which motion can be communicated by means of a toothed 
pinion mounted upon an axis driven by a steam engine, or othcr motive power 
capable of being thrown in and out of gear as required. When the cable is 
being payed out it is allowed to run out freely between the delivery rollers ; 
but when required its outward movement can be readily arrested by means of 
the lever brake apparatus, and then by means of the toothed gearing the cable \ 
can be hauled in, all the strain being brought to bear upon the side webs, which ; 
are acted upon by the toothed, curved, or serrated surfaces of the delivering 
puileys for this purpose.— Not proceeded with. 

2332. J. MACKINTOSH, North Bank, Regent's Park, London, * Improvements in | 
constructing and insulating telegraphic conductors, and in apparatus con- 
nected therewith.” —Dated \2th September, 1865. 

The patentee claims the making of continuous conductors with small wires 
without stranding or soldering, the insulating or covering of conductors with 
numerous thin fillets or ribbons of insulating material laid longitudinally and 
stretched to their full extent, and the apparatus for insulating or covering in 
numerous thin coatings, and in one operation, as described. | 
2341. J. O. C. PHILLIPS, Birmingham, “ Construction of submarine telegraph 

cables.” — Dated (3th September, 1865. 

The object of this invention is so to construct submarine cables as to give 
them a certain buoyancy, and thereby prevent them sinking to the same extent | 
as ordinary cables, and to facilitate the raising of the cable for repair. In | 
constructing submarine telegraph cables according to this invention the inventor | 
takes a cable made in the ordinary or other convenient way, and surrounds or 
unites with it tubes or chambers containing air or other gaseous mixture. The 
air tubes or chambers may either be fixed around the outside of the cable, and | 
parallel thereto, or they may be passed around the outside of the cable in a | 
helical or corkscrew-like direction. Or the said air tubes or chambers may be 
embedded in the insulating or protecting material of the cable. When the air 
tubes or chambers are used outside the cable they may be fixed thereto by 
bands or ribbons, or in any gther convenient way. The inventor prefers to 
divide the air tubes or chambers into compartments, so that injury to one part 
of the tube or chamber shall only affect that compartment in which the injured 
part is situated.— Not proceeded with. 

2356. W. CLARK, Chancery-lane, London, ‘* Magnetic telegraphs.” —A cominunica- 
tion.—Dated 14th September, 1865. 

This invention cannot be described without reference to the drawings. 


e COMPLETE SPECIFICATIONS. 

1844. G. C. COLLYER, St. George-street East, and C. L. ROBERTS, St. John- 
street, Clerkenwell, London, “ Utilising the stalks, smalls, and waste of tobacco 
Sor certain purposes.” —Dated 13th July, 1865. 

Tn performing this invention the patentees take the stalks, smalls, and waste 
of tobacco, or such portions thereof as may be found desirable for the required 
purpose, and cause the same to be submitted within suitable closed vessels or 
apparatus, to the action and heat of water and steam, either surcharged or 
otherwise, using such preparations Of water for stecping the materials under 
maceration as will be taken up and absorbed by the same, and causing the 
action of the steam within the said vessels or receptacles to be continued until 
the absorption is rendered complete, whereby the virtue and essential properties 
or principles of the tobacco are retained, and the materials under treatment 
formed into a semi-plastic coherent sub The of jon thus effected, the 
mass is then removed from the said vessels and allowed to cool, and subse- 
quently passed through or between rollers or other machinery, which may be 
found suitable for the purpose of reducing the same to pulp, preferring to 
employ for the said purpose rollers of uniform diameter, varying in number and 
speed as required for producing the said palp, which, after being allowed to dry, 
is finally formed into sheets or tissues by again passing the same through or 
between rollers revolving uniformly and of equal diameters by steam power, or 
otherwise ; the said sheets or tissues when dried in any ordinary manner are 
then ready for use. 

1346. H. A. BONNEVILLE, Porchester-terrace, Bayswater, London, “ Copying 
a plans, and other manuscripts.”— A communication.—Dated \4th July, 





This invention consists in diff t 





which act by 





i nents in apr 
simple contact, for copying letters, plans, and other manuscripts, and in the 
The first and principal part of this invention is 


substances employed therein. 


wet, the superfluous water may be removed, as in known systems, by means of 
a sheet or shects of blotting paper. He also employs for protecting the copying 
paper during the operation a sheet or sheets of transparent varnished gauze 
specially prepared for the purpose. 

1893. R. C.. BRISTOL, Chicago, U.S., “* Slide valves.” —Dated 20th July, 1865. 

This invention has for its object improvements in slide valves. In the speci- 
fication of a patent granted to J. H. Johnson, dated the 20th November, 1863 
(No. 2927), there is described a steam engine slide valve supported on rollers, 
which are interposed between the valve and the face on the two slides, so that, 
when at work, these rollers on the two slides carry the greater part of the 
pressure of the steam on the valve, and there is but little friction between the 
valve and its face. The rollers, however, being in this arrangement indepen- 
dent the one of the other, are liable to congregate together, or otherwise get 
deranged in their position, and then they fail to work efficiently, and do not 
give the valve a proper support. According to the present invention the 
inventor mounts all the rollers in the same series in a fraine which keeps them 
at their proper distances apart, pins carried by the pin passing loosely through 
holes at the centres of the rollers. The rollers, as before, travel with the valve 
a distance equal to one-half the length of its stroke, but according to the 
present invention they are prevented traversing too far towards either end of 
the valve by their frame, the ends of which come up to the ends of the valve 
case at either end of the stroke, and the ends of the valve case thus keep the 
frame of rollers truly in its place under the valve ; or stops may be specially 
provided in the valve case for the purpose. 

1971. T. D. STETSON, Liverpool, “‘ Construction of hats.”—A communication.— 
Dated 31st July, 1865. 

This invention relates, First, to a novel means of joining two or more layers 
of separately woven felted or otherwise prepared materials, by the employment 
of gutta-percha or ana «ous clastic gum, which is introduced between in a 
thin sheet to cement the yers together. Secondly, to vovel means of giving 
the proper curve to th orim, by forcing in stiffening material within the 
binding around the edge of a brim, so as to cause it to contain a greater length 
of wire or other stiffener than the ordinary periphery of the brims. Thirdly, 
te covering the edge of the brim with two or more separate bindings, the inner- 
most to bear the strain due to the stiffener. and the outer to receive the wear 
on the surfaces. Fourthly, to the employment of a peculiar stiffener in the 
edges of the brims of hats, the same being steel wire flattened and placed edge 
upward, so as to bend easily in the horizontal plane, but maintain a great 
stiffness vertically. 


2153. G. G. DENNIS, Boston, Suffolk, Massachusetts, U.S., “ Friction matches, 
lucifer matches, and matches for relighting, called taper matches.”— Dated 
2ist August, 1865. 

This invention consists in applying and arranging the inflammable and 
igniting materials to each or both ends of the match stock, splint, or stick, so 
that one end can be fired or ignited to serve one occasion, and the other end 
ignited to serve another occasion, thereby making the stocks ur splints do 
double the service they have herctofore doue. Also in making match stocks or 
splints by cutting or sawing into each end of the block, sheet, or card of match 
staff or material so as to leave the match stocks or splints joined in the middle 
by a portion of the wood or other material so narrow that the splint can be 
easily and readily split, broken, or torn off when the matches are wanted fur 
use. 

2203. H. A. BONNEVILLE, Porchester-terrace, Bayswater, *‘ Construction of appa- 
ratus for distilling and rectifying alcohols.” —A communication.—Dated zsth 
August, ints, 

This invention cannot be described without reference to the drawings. 

2204. H. A. BONNEVILLE, Porchester terrace, Bayswater, “ Manufacture of 
velvet.” —A communication.— Daled 28th August, 18.5, 

The patentee claims, First, dyeing the velvet after weaving, and before 
cutting its pile; and, Secondly, the general construction of the apparatus 
employed in its manufacture and cutting, the whole substantially as described. 








2205. H. A. BONNEVILLE, Porchester-terrace, Bayswater, ** Presses for the | 


compression of elastic substances.”"—A communication.— Dated 28th August, 
865. 

The patentce claims the general disposition and combination of the different 
parts of the said press, which may however, be modified without changing the 
principles which constitute the said invention, particularly the application of 
cemented wrought iron to the manufacture of the teeth of the rack and 
geurings, and the use of cramp latches for closing the cases. 

2221. W. P. GREGG. Boston, U.S., “ Koller skate.”— Dated 29th August, 1865. 

The patentee claims a rvller skate constructed with a stock having a small 
supporting roller under each cnd, and a large driving roller on each side, sub- 
stantially as described. 


2314. J. CASTHELAZ and N. BASSET, Paris, “ Manufacture of oxalic acid.”— 
Dated 9th September, 1865. 
This invention consists in a mode of employing nitric acid as an oxidising 
agent, and also of employing certain mat'ers not now commonly used in the 
manufacture of oxalic acid. Heretofore the nitric acid employed for the pre- 









| paration of oxalic acid has been in a state of considerable concentration. The 


patentees have found this is not desirable, and that the production of oxalic 
acid is attained perfectly and more surely by means of nitric acid in a dilute 
state. ‘They have found by experience that the most suitable degree of dilution 
is twenty-five degrees of Beaume’s scale, nevertheless the result can be 


| obtained with a much more dilute acid. The matters they employ are all the 


substances containing hydrogen and carbon at present used in this manufac- 
ture, but particularly animal refuse of all sorts, and of this they give the 
preference to the flesh and blood of horses, which is obtained readily from 
slaughterhouses. They can also employ glycerine, peat, leather, hare skins, 
und, in short, all refuse of an albumenal nature. 


2315. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Manufacture of flexible 
tubing or hose.” —A communication.—Dated 9th September, 1865. 

The patentee claims, First, the use of animal intestines as an impervious 
sheath or covering for tubing or hose, as described. Secondly, preserving 
animal intestines, and like animal tissues, in their natural moist condition by 
means of a compound of glycerine and glue, or other material or compound 
that will remain unaffected by extremes of temperature, as described, for the 
purpose specified. Thirdly, the use of a compound of glycerine and glue in 
the requisite proportions in combination with a covering or fibrous material, 
as and for the purposes specified. Fourthly, the tubing constructed wholly or 
in part of the materials combined in the manner for the several purposes set 
forth and described. 

2344. J. P. WoopBuRY, Boston, U.S., “A locomotive car.”—Dated 13th Sep- 
tember, 1865. 

This invention cannot be described without reference to the drawings. 

2349. S. WALES, Massachusetts, U.S., “* Having reference to windows or the sashes 
thereof.” — Dated \3th September, 1865. 
This invention cannot be described without reference to the drawings. 


| 2421. W. MOSELEY, King-street, Covent-garden, London, “ An improved indi- 


cator for electric bells, and a new battery manipulator, combined for ringing 
electric bells and other signals.” —Dated 22nd September, 1865. 

This invention relates to means for indicating to the eye, by the presenta- 
tion of a plate bearing a number or other device or word, simultaneously with 
the sounding of an electric bell. or other alarm or call, and also to an improved 
construction and arrangement of a galvanic battery, and manipulator used in 
connection therewith, for producing the required motions. There are means in 
use at the present time for preducing similar results; but the indicator is a 
Separate instrument, and rer uires additional magnetic power; they are also 
rather liable to become deransed, whereas the inventor attains equally service- 
able results without any extra magnetic power, and he does so by means so 
simple and effective that its action is certain and durable. The arrangement 
of battery and manipulator at present in use is such that there is a constant 
wear and tear going on in the battery while the bell and indicator are at rest, 
and the wires used to convey the current from the battery to the manipulator 
and thence to the bell and indicator and back to the battery, ure apt to be so 
affected by the least dampness in the house walls that the action in the battery 
is accelerated, and, at the same time, the positive wire is dissolved in propor- 
tion wherever there is a coincidence of a flaw in the insulation and dampness 
in or on the surface of the wall. By this arrangement of the battery and 
manipulator the inventor avoids these evils by making use of a battery that 
will serve as the manipulator also. He attains this by withholding the 
poles of the battery above the surface of the exciting liquid by means of a 
spring, so that by pressing down the poles into the liquid, the current is pro- 
duced, and the bell or signal, or both, is or are at once put in action; and, on 
ns the pressure, the poles are raised by the spring or other automatic 
motion. 

2429. H. A. BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, “ Appa- 
ratus for lubricating machinery.”—A communication=mDated 23rd Sep- 
tember, 1865. 

This invention cannot be described without reference to the drawings. 

2436. T. V. LEE, Macclesfield, “ Preparing peat or turf for firelights and fuel.” — 
Dated 23rd September, 1865. 

The patentee claims, First, mechanical arrangements for preparing peat or 





turf as fuel or for firelights, iri combination with nitric or other suitable 

. Secondly, the adaptation of the triple series 
of coil to the blast fan, for the purpose of using heated air in connection with 
hydro-caloric or superheated steam, or separately, as may be desirable for the 
purposes specified. 


2488. W. E. METFORD, Taunton, & tshire, * Impr ts in rifling fire- 
arms, and in missiles or projectiles used in such.”—Dated sou betecio, 


1865. 

This invention relates to an improved spiral or rifle curve in the inside of 
the barrel of rifles, muskets, or cannon, and also in the construction, form, and 
compound of explosive and other missiles, buliets, or projectiles used in such 
arms, in the machinery used to effect these objects. In the improved con- 

i pat prop a spiral of such a character that the rotation 
shall be given under the most economical conditions; that is, this curve shall 
be such. that the bullet shall receive equal increments of rotation in equal 
times, beginning this rotation at its starting, and ending it at or near the 
muzzle of the piece; therefore the intention of stripping being only to the 

amount due to the pitch of the starting slope, which will be reduced to a 

minimum, as also the friction. 

2509. J. A. MEE, Nailsworth, near Manchester, “ Telegraphic cables.”—Dated 
30th September, 1865. 

This invention relates to a novel construction and arrangement of cable to 
he employed for submarine or other telegraphic purposes, wherein the conduct- 
ing electric wires require to be surrounded by a non-conducting insulating 
material, and the improvements consist in covering or shielding the outer 
surface of the insulating material with which the conducting wires are coated 
with a metallic tube composed of a number of wires peculiarly constructed. 
These wires form a continuous tube or cylindrical shield around the insulated 
conducting wires, and this metallic shield is constructed so as to embrace the 
insulating material in a spiral form, after which it is surrounded or covered 
with hemp, flax, or other suitable material; this fibrous coating is again 
covered finally with spiral metallic wires of the ordinary form, the spiral 
course of which runs in a direction opposite to the before-mentioned inter- 
mediate internal wires, forming a cylindrical tube or shield for the conducting 
medium. 

2585. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Apparatus for pre- 
paring skins for tanning and for currying or dressing the same.” —A commu- 
nication.—Dated 7th October, 1865. 

The patentee claims the use of a barrel-shaped drum for supporting hides or 
skins when subjected to the action of tools mounted on an endless bank, or its 
equivalent, in order to Pp for the diff of tension and elasticity 
of the said band at different distances from the wheels over which it passes, 
and secure an equal action of the said tools on the hide or skin. 

2627. V. A. and V. J. MESSINGER, Boston, U.S., “ Shirt collars and bosoms.” — 
A communication.— Dated 12th October, 1865. 

This invention cannot be described without reference to the drawings. 

2729. L. D. GrRARD, Paris, “ Obtaining sliding surfaces by the interposition and 
circulation of a liquid or gaseous fluid between the frictional surfaces.” — 
Dated 21st October, 1865. 

The principle on which this invention is based is the interposition at a 
suitable pressure of a gaseous or liquid fluid between the surfaces sliding in 
contact. 

2828. B. F. BRUNET, Paris, “‘ Apparatus for ascertaining the degree of torsion 
and resistance in the threads of textile substances.”—Dated 2nd November, 











1865. 

This invention cannot be described without reference to the drawings. 

2872. G. A. JASPER, Middlesex, Massachusetts, U.S., “ Cleansing or bleaching of 
sugar.” — Dated ith November, 1865. 

This invention consists in new means and apparatus for applying a cleansing 
liquid to sugar in a centrifugal machine. By the application of pressure or its 
equivalent to the cleansing liquid (substantially in manner explained) the 
inventor is enabled to use white liquor of a density greater than that hitherto 
used in such machines, and thereby obtain an amount of white sugar equal to 
that produced in the ordinary mode of liquoring in moulds. 

2901. D. SLATER, Kettering, Northamptonshire, *‘ Cabinet furniture.”— Dated 
11th November, 1865, 

This invention cannot be dcscribed without reference to the drawings. 

2921. H. C. Davies, Boston, US.. ** Nail machines or the feeding mechanism 
therefor.”—A communieation.— Dated 13th November, 1865. 
This invention cannot be described without reference to the drawings. 





STEAM Fine EnGineE ror Bompay. — On Thursday, the 5th 
inst., a steam fire engine, constructed by Messrs. Shand and Mason 
for Bombay, was tested at the works of the makers, near Black- 
friars Bridge, in the presence of Mr. Allan, representing Messrs. 
Smith, Fleming, and Co.; Mr. Edginton, deputy-commissioner of 
police, Bombay; and other gentlemen interested in fire-extinguish- 
ing apparatus. Steam of 601b. pressure was obtained within ten 
minutes from lighting the fire, when the engine was started and 
threw a bare lin. jet 150ft. high. As the distance that the jet 
could be projected a horizontal direction was required, a pair of 
horses were put to the engine and all concerned rode upon it to 
the Grand Surrey Docks, where various experiments were carried 
on. Steam was raised to a pressure of 60 1b. in eight minutes and 
a half ; a bare lin. jet thrown to a distance of 228ft.; two lines of 
hose were attached to the engine with a jin. jet to each, through 
which two columns of water were thrown at the same time toa 
distance of 200ft. These were good effective jets, and not, as is 
usually done, measured to the extreme distance to which the 
spray is thrown. An experienced man, formerly in the Metro- 
politan Fire Brigade, accompanies this engine to take charge of 
and instruct others in the use of it. 

LE MUSEE DE L'INDUSTRIE AT BrussELs.—As there seems to be 
some likelihood that the Kensington Museum of Patents may, at 
least within the next generation or so, be made worthy of the 
country, it was with some interest that we lately visited the 
analogous institution at Brussels. Though we found a tolerably 
large collection of machinery and models, the whole arranged in a 
very orderly manner, our visit produced a feeling of disappoint- 
ment. Almost all, perhaps all, the objects exhibited were of a 
very venerable age; and we saw little or nothing that could be new 
to any pretty-well instructed mechanic. The lesson we deduced 
was that, for any establishment of the kind to at least approxi- 
mately represent the existing industrial basis of a given country, it 
would be absolutely necessary that the patent law of that country 
should require the deposition of a model of every new patented 
invention. Thisis not required by the Belgian law of patents, and 
America is the only country whose patent law contains a clause of 
this nature. The Musée de [Industrie adjoins a rather fine but 
small exhibition of paintings and of objects of natural history. 
Mechanical drawing is now taught to a few pupils at the Musée de 
UIndustrie; but it is intended to expand the establishment into a 
sort of Polytechnic school, upon the model of those of Germany. In 
carrying out this project, which has already been affirmed by the 
parliamentary Chambres, the only difficulties seem to be the usual 
delays of .most parliamentary governments. En attendant, no 
official curator of the Musée has been appointed, though M. 
Jobard, well known on the Continent as a very voluminous writer 
on technical subjects, has been dead for some time. 

GREENWICH TIME AND THE Factories.—Mr. Baker, inspector 
of factories, in his last report urges the necessity of adopting 
Greenwich time all over the country. He says :—‘‘ The value of 
such an arrangement, not only to the working classes, but also for 
all purposes, both public and private, I need scarcely attempt to 
point out. In England, even in small towns, the difference in 
clocks is often a source of the utmost annoyance. In large towns 
in which there are several railway stations it not only often causes 
a great loss but a great inconvenience. In Belfast the passer-by 
sees public clocks showing English time and Irish time together, 
the one being twenty-five minutes behind the other; and no doubt 
it is the case also in other parts of the kingdom. To the working 
classes everywhere this want of universal time cannot fail to inter- 
fere, not only with their hours of labour, but with their domestic 
comfort. By the Factory Act, all works under the law are to be 
regulated by a public clock to be approved by an inspector. But 
since railway station clocks have become so common, public clocks, 
heretofore so called, have been allowed to become extremely 
irregular; and there is hardly a passenger who would trust for his 
time to a church clock, for example, or to anything but railway 
time, for the best of all reasons, that he might lose his journe 
and his money if he did. But it is doubtful in law whether rail- 
way clocks are public clocks, and we have been defeated in an 
attempt to make them so. A public clock in every town of any 
size, fitted up by the local authorities, and supplied with regular 
time by a national telegram, would not only be the focus of time 
for all the surrounding country, but of all the clocks and watches 
in the town itself; and perhaps there could be no national expen- 
diture which would be so guokastive of national economy.” 











THE ENGINEER. 








Commons, 

question put to him E 
he found there had been a trial of two solutions for 

decay of the stonework ; and a commission, including 

Faraday and Sir Roderick Murchison, gave a decided preference to 
the sopi _— of Mr. Szerelmey. Shis bab eee Ss 
applied to: e interior courts, and, so far as it had gone, it had 
answered perfectly, nor was there any appearance of decay. 

THE NORTHUMBERLAND. —The following letter has been ad- 
dressed to the Editor of the Times:—Sir,—The contract for this 
frigate having been taken by me, and the slip on which she has 
been built having been constructed under my direction and re- 
Kreg 6 I may therefore rd myself as the Robinson Crusoe 

uded to in your able article of Wednesday last; but, with your 
obliging permission, I will endeavour to show that I had a little 
more foresight than had Defoe’s celebrated hero when he formed 
the idea of building his canoe. With the difficulties which at- 
tended the wong By the armour plates on the sides of the Warrior 
and other iron-clad ships in my mind, I decided upon ig to 
the Admiralty, at the proper time, that the armour of the North- 
unberland should be fi to her while on the slip, and with this 
end in view I constructed a half dock, and enclosed it with a 
watertight cofferdam; the object of this plan being that before the 
momentum of the ship, on the occasion of the launch, became too 
great, her speed should be checked by coming in early contact with 
the water. My calculations were carefully ie, and I came to 
the conclusion that the ship would, under such arrangements, 
have as safely floated into the Thames as did the Agincourt oe 
the Mersey. Having laid the keel to my own satisfaction and that 
of the Admiralty officials, LF nor g om to build the vessel; but 
circumstances to which I need not here allude arose and abruptly 
terminated my tion with the work in progress. I have no 
desire to cast any imputation upon the skill of those who succeeded 
me, but asevery man is the best judge of his own business, I hold 
that, with the knowledge I possessed of all the details which I had 
arranged for launching the ship before I had laid down any portion 
of her, I should have Secooestialiey floated her at the first attempt. 
My reason for making this assertion is on the following 
ground :—I had intended to launch with the usual inclination ; 
this would have given her a sufficient (and in no way dangerous 
velocity until arrested by the water, and yet the way on her woul 
have been sufficient to carry her into midstream. I am, Sir, P nad 
obedient servant, Charles John Mare, 21, Great St. Helen’s, E.C., 
April 5. 

THE LONDON ASSOCIATION OF FOREMEN ENGINEERS.— The 
monthly meeting of this society took place at its rooms in Doctors’ 
Commons, City, on the evening of Saturday, the 6th inst.; Mr. 
Joseph Newton, president, filled the chair onthe occasion, and the 
number of members present was larger than we ever remember to 
have seen there before, in fact the lecture hall was inconveniently 
full, and it seems high time, therefore, that a migration to more 
extensive premises should take place. The election of many new 
candidates for association occupied a considerable portion of the 
evening, and it was late before the further consideration of the 
question proposed for discussion—that of iron smelting—could be 
proceeded with, At length, however, Mr. Oubridge found an 
opportunity for re-opening the subject, and took advan of it. 
He commenced by remarking upon the importance of a thorough 
knowledge of iron smelting both to the founder and the engineer. 
It was absolutely necessary for the effectual performance of their 
duties that they should understand the nature of that material 
with which they were called upon so largely to deal, and also the 
best mixtures of iron to be used for particular pu: Unfor- 
tunately it happened that many who were in the habit of vee 
iron in its various forms, did not comprehend the fundamen 
principles regulating, or which should regulate, the various pro- 
cesses employed in obtaining it from the ores. All iron was found in 
nature in the form of an oxide, and it was the object of the smelter 
to separate the iron from the oxygen. This was done by simply 
taking carbon, placing it in a small furnace, setting the carbon neo 
by ignition, common air being added by pressure to increase its 
volume and so to effect the more complete liberation of the carbon. 
The oxygen of the air and the carbon when mixed formed carbonic 
acid gas, and the addition of more carbon created carbonic oxide. 
When the ore was brought into contact with this in the furnace, 
its oxide, having a greater affinity for the carbonic oxide than the 
iron, passed off in the form of gas, and the metal fell to the bottom 
of the furnace in a highly refined state. When no more carbon 
was used in this process than was sufficient to convert the iron 
from its condition of an oxide a ductile metal resulted, not 
what was commonly called cast iron, It was to this point that he 
(Mr. Oubridge) particularly wished to direct the attention of his 
auditors; for although we now nade cast iron direct from the ore 
it was effected by a more complicated process than that he had 
described. To produce cast iron, furnaces of a very much larger 
description were required as well as an immense augmentation of 
the quantity of fuel, so as to increase the quantity of carbonic oxide 
and thus liberate the iron more rapidly. It was essential also to 
provide a sufficient amount of carbon for the iron to absorb 
in its downward passage. It was only by having the fur- 
naces high enough to allow a sufficiency of free carbon 
to exist in the - through which the iron had to pass, that 
cast iron would produced. . . . It was only because 
wrought iron would not be made in sufficient quantities or so 
economically by the mode he had mentioned that other means 
were resorted to, and which allowed of its unlimited production. 
Thus much as to the making of iron: the next consideration 
was, how to use it. On a previous occasion he had tried the 
various forms of furnaces in use, but with the best melting furnace 
in the world it was also essential to possess an intimate acquaint- 
ance with the characteristics of the varied qualities of iron. In a 
scientific, in a practical, and in a commercial sense this held good, 
although he was aware that very frequently the best iron founders 
were crippled by restrictions as to the cost of materials. The iron 
to be used for a column which had to sustain a crushing force 
would not do for a hydraulic cylinder, wherein great tensile 
strength was needed. Of course, asa rule, that iron which was 
most free from such impurities as sulphur or phosphorus was best. 
Much depended on the quality of the fuel employed in makin, 
round castings, and the best material might be spoilt by using bad 
fuel, It was important that those who bought iron for foundry 
uses should be versant with its various t greay wei for otherwise 
the foundry foreman might be blamed for defects which should 
not rest at his door. In the selection of pig iron too much 
care and judgment could not be exercised. Perhaps the strong 
red hematite was most free from phosphorus (a mo enemy to 
the founder and the engineer, as rendering castings brittle), 
and, therefore, best adapted for many purposes ; but it was desir- 
able to look through the tests of the practical metallurgist, and to 
atudy closely the chemical a the different kinds of pig iron. 
Mr. Keyte enumerated much of his own experience as to the mixture 
of iron while employed in the Royal Gun Factory at Woolwich, 
gnd furnished some excellent practical information for the 
guidance of the ironfounder. He spoke at considerable length 
pn the subject generally, and before concluding paid a feeling and 
just tribute to the memory of the late Mr. George Rennie, who 
jad, among his other valuable labours, paid great attention to the 
question of the strength and qualities of cast iron. Messrs. 
Edmonds, Irvine, Biggs, the chairman, and Mr. Lauder, followed 
in the discussion, the last-named gentleman combating some of 
Mr. Oubridge’s statements as to the hest form of furnace, and 
especially disapproving of the drop-bottom system, which Mr, 
Oubridge had strongly reeommended. Mr. Lauder further exhj- 
bited a diagram of the kind of furnace he considered best and 
most economical. At a late hour an adjournment of the discys- 
olen, — by Mr. Sanson, was carried, and the meeting dis- 
solved. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent, ) 

QUARTERLY MEETINGS IN WOLVERHAMPTON AND BIRMINGHAM: 
The Reports brought in by Ironmasters: Quiet Trade: Impediments 
in the Pig and the Finished Iron Departments: Better Trade in 
Cheap Girders—AMERICAN AND CANADIAN TRADE: Slow: Com- 
plaints from San Francisco—PUDDLED BARS ACCUMULATING : 
Puddlers being Dismissed —Tuk TRADE DINNER KEPT UP— 
NortH STAFFORDSHIRE: Puddlers ing to Work: A 
Lenient Master Badly Treated ; Colliers also ing—CoaL 
TRADE NorTH AND SouTtH: Animated—BRISKNESS IN POTTERY 
Wares—Harpwakss : Activity: Localities Specified: Quarterly 
Accounts Well Met—Panis Exurpition: Only One Exhibitor 
in Wolverhampton —TIN-PLATE TRADE: Quarterly Meeting: 
Prices Unaltered: Views on American Trade — SEWERAGE IN 
WOLVERHAMPTON : Preparations for Commencing. 

TuE first business meeting of the current series of quarterly meet- 

ings was held in Wolverhampton on Wednesday. ere Was & 

numerous attendance of all classes of the trade, and varied reports 
were presented as to the condition of the order books of the 


respective firms throughout the district. The impression 
was that business has not improved during the week, and that 
there are no more orders on Toot than there were before the 


reliminary meeting was held a fortnight ago. The trade was 
Sasi as decidedly quiet. No definite opinion can be expressed 
by any one as to the prospects of the trade—there seems to be 
nothing of a permanent character about it just now, and this led 
to the transactions of the day being only few. In respect of pig 
iron, however, there was a disposition to purchase if lower prices 
weal have been accepted by the vendors, but these latter were 
exceedingly firm. minent allusion was made during the 
meeting to a report that had ap in a Birmingham paper 
that morning, announcing that all quarterly meetings would 
henceforth be held in Birmingham under the “ new ment” 
come to at the preliminary meeting. It was shown that this 
statement was altogether incorrect, the “‘new arrangement” 
having reference, as we stated in THE ENGINEER last week, simply 
to oe ey. meetings, which have hitherto been held in 


four different places in the several quarters of the year, and in 
one quarter at that very yay toe place, the ‘‘ Stewponey,” 
a ide inn between two or three miles from Stourbridge, which 


possesses the attraction of a bowling green! All the preliminary 
meetings will, in the future, be held at one place in all the several 
quarters, and that one place is —— 

When the trade assembled yesterday (Thursday) at the Town 
Hall, in Birmingham there was a ttend in both 
divisions—the producers alike of pig and also finished iron; and the 
buyers of merchant iron from London, Liverpool, Manchester, 
Bristol, and elsewhere were well represented. It cannot, however, be 
said that there was so much business done as is usual at the begin- 
ning of the Midsummer quarter. Sales were reported of both pigs and 
also finished iron ; but in neither case did the transactions repre- 
sent more than a from hand-to-mouth trade. The general body of 
the consumers are purchasing all descriptions, other than the rare 

ualities of which the total out-put is small, merely to bridge over 
the period of uncertainty through which we are now ing as to 
the effect of the protracted speculative transactions in Scotland ; 
but these transactions, added to the large purchases which have 
already been made by the leading consumers, who do not see mugh 
prospect of any considerable cheapening in pigs for some time to 
come, are sufficient to keep the prices very firm, even in some 
cases of 12s. a ton more than was given in respect of certain pur- 
chases made between three and four months ago. The purchasers 
of finished iron were reluctant to buy ly, because of the un- 
certainty pees in political matters at home and also 
abroad, which prevents a vigourous tone from pervading com- 
mercial and mone’ departments generally. 

Certain of the civil engineers and other persons who are engaged 
in the construction of bridges and similar erections in which iron 
plates are used, are entering the market, but, as a rule, they are 
not open to receive iron of the first class. Plates for girder 
making are in slightly better request than they were before the 
ae eee 2 meng but plates of the quality put into best 

ilers, made from Staffordshire iron, are not in improved request. 

The Canadian orders are being worked out, and the American 
trade is slow. Makers require cash payments in all transactions 
= the States, and oy, ra them. There is mA aioe in 

is respect as it regards the leading firms upon the conditions 
prevalent before the war terminated. Much trouble has been met 
with lately in obtaining clean bills of lading for iron not damage- 
able by wet, but which is a little rusty; and a difficulty has just 
been raised by the consignees in San cisco about the condi- 
tion in which finished iron is being delivered there. The con- 
signees now demand that all iron shall be delivered to them in a 
clean state. The prices of finished iron were scarcely so firm as at 
the preliminary meeting. 

Every advantage is being taken of the slackness of trade to 
readjust rolling machinery, clean and repair boilers, and the like, 
and the result is that perhaps, the district through, there is not 
much more than two-thirds time being worked. In a few cases 
even puddling furnaces have been put out. This has been done 
after a stock of puddled bars has been acquired, which is much 
larger than has been known for a long time past. For several 
weeks past the stocks of puddled bars have been growing most 
appreciably, even as we have before intimated, but the accumula- 
tion is more visible now than it was at that time. 

After the close of the quarterly meeting in Birmingham many 
members of the trade continued the time-honoured practice of 
dining together; but the old ‘‘ dinner fund” of the association no 
longer exists. 

In North Staffordshire Mr. Bates’ men have found so little 

wm werd from their more reasonable fellows, that they are now 

isplaying much less perverseness, and may be regarded as having 
resumed work. Mr. Bates is well known as a very kind employer, 
and advantage has been taken of a too yielding disposition. 

The few colliers who have been on strike in North Staffordshire 
for three months, for a rise of 3d, a day, and who were increasing 
the extent of their operations at the date of our last, are also, it is 
believed, getting a little wiser. There is no probability of their 
obtaining the advance; for as the time lengthens over which the 
partial strike extends, the iron trade of North Staffordshire be- 
comes less animated, and the masters are therefore even more 
unable now to comply with the men’s terms than they were three 
months ago. Aware of this, and being reminded how much advan- 
tage is being taken for political purposes of factious opposition to 
their masters by workmen, the colliers in question are understood 
to be about to resume work where they are able, without much 
more ado. 

The coal trade of South Staffordshire keeps good for manufac- 
turing purposes, and in North Staffordshire also for the pottery 
kilns, which are in very busy operation, chiefly on American 
account, notwithstanding that prices of pottery ware have recently 
been advanced. 

The hardware trades of the West Midlands are now characterised 
by a similar amount of activity as prevailed previ to the 
Easter holidays. This is due more to the export than home 
demand. The orders to hand from India, Australia, New Zealand, 
and the northern counties of Europe are of considerable worth, and 
the American demand is still very large. In Birmingham the tube 
makers, the - tool manufacturers, and the metal rollers are 
respectively wel engaged ; whilst the iron and brass founders are 
working time, ere is a want of animation in the gun trade, 
and more could be done in most of the fancy branches, but in both 
instances the different firms are enabled to keep their men on 
without working for stock, In Wolverhampton the tin-plate 
workers and the japannors are fully employed, principally upon 








foreign account. Brisknese is obeervuble in the lock trade the safe 
makers continue ; there is 
makers continue exuding bay; end there is « evod demand 


prevails at the ironfoundries. 
makers experience an extensive 

Locks made at Willenhall are in better than they were a 
fortnight ago; lift-up, rim, mortice, dead and drawback - 
cularly meeting with a large inquiry. i 
sent to India. The curry 


are doing most for Australia and New Zealand. At Dudley and 
Tipton the chain, cable, and anchor works are in full operation ; 
and the nailers in the neighbourhood of those are working 
steadily. ‘he ironfoundries are in a brisk state. At Wednesbury 
and Darlaston the tube makers and the makers of railway plant 
are in the receipt of valuable specifications, and are to the 
utmost extent of their capabilities. In other parts of the district 
there is no change to chronicle, 

The quarterly accounts of the manufacturers of hardwares, 
which were a ee in Birmingham yesterday, and in Wolver- 
hampton on Wednesday, were punctually met by the merchants 
and others, 

The Paris Universal Exhibition will not, it would seem, contain 
a fair representation of Wolverhampton manufacture. At the 
last meeting of the Wolverhampton Chamber of Commerce, on 
Monday, the mayor announced t he had received a communi- 
cation requesting him to form a committee, in conjunction with 
the local Ch ber of Cc ce, to consider the demands for 
space in this exhibition emanating from the manufacturers of the 
town and neighbourhood. Councillor R. Lees, who is a factor, 
and a member of the Chamber of © ce, said he was afraid 
it would be useless to form a committee, as only one Wolver- 
hampton manufacturer had applied for s “There seems,” 
he added, “‘ to be a general lukewarmness in the matter,” in fact, 
he believed “‘ they had had quite enough of exhibitions for the 
present.” Such y 4 be the part of Wolverhampton manufac- 
turers, we think, is to be regretted 

The town council of Wolverhampton seem at last to be arrivii 
at some definite understanding with to the sewerage 
their town. Hitherto they have had obstacles thrown in their 
way by proprietors of land, and they were ry-y oy compulsory 
powers to enable them to pass through land to the outfalls; but 
now they have selected one spot just outside the borough to which 
the whole of the sewage might be conveyed, without extra expense 
or additional machinery and pumping. As the sewage matter 
cannot be emptied into streams, it is the intention of the corpora- 
tion to use it for irrigation at the point indicated, where there isa 
wide tract of ~;! —_ the sewerage committee recommend 

h A y e 7 

















WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 


THE WELSH IRON TRADE: Future Indications Promising: The 
American Demand ; Russian Contracts: Upward T of 
Pigs — QUARTERLY MEETING OF THE TIN-PLATE TRADE — THE 
Steam AND House CoaL TRADES -- TRADES OF THE SouTH 
Wags Ports ror MARcH—BOILER ExpLosion at Cwm Fein 
Works — ANNUAL MEETING OF THE GOVERNOR AND CoMPANY 
oF CoPpPER MINERS—IRON SHIPBUILDING AT LLANELLY— RETURN 
OF INQUESTS FOR THE NORTHERN DIVISION OF GLAMORGAN- 
SHIRE — MEETING OF THE SouTH Wa.xs Institute or Enat- 
NEERS — THE Forest oF Dean : Formation of New Iron Com- 
panies, 

Since last report greater confidence has been evinced in the future 

of the Welsh iron trade, and the works are being carried on with 

the usual regularity. The returns, which will be found below, 
show that during the month which has just expired transactions 
on foreign account were gieater than for several of the preceding 
months, and that the demand for Welsh iron was on the whole 
good. .There are considerable contracts in hand, and others are 
coming in more regularly, so that makers have not much cause to 
complain. The indications as regards the future are to some 
extent promising, although it must be admitted that there are 
clouds which it is desirable should be cleared. Buyers on home 
account are giving out a many contracts, but they are not of 
any t+ importance. The oy settlements so far have been 
satisfactory, and directly the allotted time for this process is passed 
it is expected that makers’ books will have to be more frequently 

d. Transacti with the United States are of a limited 

character, and it is not anticipated that any great improvement 
will take place until the reconstruction policy is settled one way 
or the other. The stocks in the American market are, however, 
low, and consumers cannot well do without coming into the 
British markets. With the East a tolerably good trade is being 
done, and there is no doubt it will improve as the new quarter 
advances. Trade on Mexican account of late been a little 
more active, and a moderate business is being carried on with 
Canada and the other States of British North America. There is 
no change to record in transactions with South America, trade 
continuing rather quiet. The Russian contracts for rails, alluded 
to in last report, will have to be delivered in the course of the 
present year. From Belgium and the other Continental markets 
there is better inquiry. The market for pig iron continues to 
maintain an upward tendency in prices, and Welsh make is in 
excellent request. 

At the quarterly meeting of the members of the tin-plate trade, 
held at the Bell Hotel, Gloucester, Mr. Woodruffe in the chair, a 
rather lengthened discussion took place on the present position 
and prospects of the trade, and special reference was made to the 
opinion which prevails in commercial circles that a monetary crisis 
is impending in America. It was ——- the general belief of 
the meeting that the apprehended crisis will either be tided over, 
or at least it will not prove anything like so serious as anticipated 
in some quarters. The home demand was reported to be tolerably 
good, and the average orders on makers’ books are, it appears, 
sufficient to carry them over the next three months; 34s. per box 
for charcoal, I.C., delivered at Liverpool, and other qualities in 
proportion, had been obtained during the past quarter, and it was 
unanimously resolved that the price should be fixed at 34s. for 
the present quarter. Among the buyers represented were Messrs. 
Nash and Co., of Liverpool, and the representatives of several 
London firms were also t. The b dined together, as 
usual, after the p of the meeting had terminated. 

The steam coal trade is characterised with a healthy vitality, 
and the various collieries are fully = Large quantities 
are exported, and the demand for the home market is good. 
There is increased confidence in the future, and colliery operations 
are being extended throughout the district. The inquiry for 
house qualities continues limited. The patent fuel works are 
nity employed, and the shipments have been considerable of 

te. 


A fearful boiler explosion took reseed last week at the Owm 
Felin Tin Works, near Swansea, belonging to Messrs. Davies and 
are de | which five lives were lost, and nine persons were severely 
injured. No cause has yet been assigned for the catastrophe. The 
works, which are situated in a valley, near Green-hill, 
plete wreck, scarcely any of the extensive building escaping 
the work of destruction. In the immediate neighbourhood of the 
engine and boiler-house the roof was entirely blown away, and the 
remains of the boiler, which weighed about to4 tons, were projected 
some 40ft. One — pipe was thrown to the opposite side 
of the building, a distance of more than 100 yards, among some 
jars of naphtha; but, fortunately, doing but little damage. Mr, © 
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The returns of the trade of the South Wales ports for the month 
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Cardiff also exported during the month of March, this % 
15,194 tons iron, end 6,110 tons patent fuel ; Newport, 10,225 tons 
iron; and Swansea, tons iron, and 10,275 tons patent fuel. 

The annual meeting of the Governor and gery of Copper 
Miners of England, whose works are Cwmavon, was last Thurs- 
day at the London Tavern, Mr. L. H. Haslewood in the chair, The 
report stated that the operations of the company during the past 
year had resulted in a loss of £15,577 11s. 10d., and the. amount 
to be carried forward on the debtor side of the account, after 
deducting the balance of the us year, was £11,568 15s. 6d. 
The arrears of dividend upon the preference shares up to next 

ber will amount to S115, 519. an. —— Stephenson 
deputy-governor) saw no reason for despair, as possessed a 
hve caailent roperty in an effective working ‘condition, and he 
was convinced that in the hands of Mr, Struvé the works were 
conducted as well as they possibly could be. The retiring 
directors were re-elected, and a unanimous vote of thanks was 
passed to the chairman and the board of directors. a 

The directors of the Llanelly Iron ee (Limited) 
are about to increase the capital from 000 to , by the 
issue of 5,000 shares of £5 each. This is another proof among the 
may which have been dag in THE ENGINEER of the advantages 

d by South Wales for carrying on a profitable iron ship- 
Puilding trad 


e. 
The return of inquests held by Mr. Ove: the Coroner for the 
Northern division of Glamorganshire, during the last quarter show 
a total of eighty-six ; of these thirty-two were contributed by the 
lamentable explosion at the Gethin Colliery, near Merthyr. 
There were'eight deaths from accidents by trains and on railways, 
six from suffocation, eight from falls of ‘roofs in coal mines, three 
from falls down the shaft and sump, and three from explosions. 

The next general meeting of the members of the South Wales 
Institute of Engineers is fixed to be held at Merthyr, on Wednes- 
day the 25th inst., when some interesting papers will be read, and 
discussions take place on those read at the last meeting. 

Steps are about to be taken to develope the mineral resources of 
the Forest of Dean, by the establishment of three new companies. 
One of them, the Forést of Dean Consolidated Iron pen se 
(Limited), contemplate erecting their works in the neighbour! 
of Sydney, for the manufacture of pig iron, for which there is such 
an excellent demand that the existing companies engaged in the 
trade are building several new blast furnaces, The other two 
companies about being formed will, it is said, be conducted on the 
special partnership principle. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent, ) 


Tue Giascow Pic Iron MarkeT—Loss or THE ARRAN CASTLE 
—Messrs. JAMES WATSON AND Co.’s CIRCULAR ON THE SCOTCH 
Pic Iron TRADE -— LAUNCH FROM THE SHIPYARD OF MESSRS. 
AITKEN AND MansEL— MEETING OF DELEGATES OF THE IRON 
Trapes—New SHaLtE Or WorK—MossEnD IRONWORKS GOING 
on Hatr-trmz — THE ScotcH CoaL TRADE — MANUFACTURED 
Iron —MEETING OF THE EDINBURGH GEOLOGICAL SOCIETY. 


Pie iron on the whole, during the past week improved in price; 
it has risen from about 74s. to 77s., although, on Monday, it touch 
78s. No. 1G.M.B.; 76s. 6d.; No. 3, 75s. 6d.; Gartsherrie, No, 1, 77s. 
6d. ; Coltness, No. 1, 77s. 6d., and Glengarnock (at Ardrossan), 74s. 
Considering the high prices, shipments still continue good, although 
the quantity shipped during the past week is not up. to the corre- 
7“ week of last year, yet the amount in money is consider- 
ably more. Thus the total shipments of past week, foreign and 
coastwise, amount to 13,249 tons, while the total amount shipped in 
the same week last year reached 16,657 tons. 

Another testimony to the daring and rashness of British seamen 
has been given to the world in the loss of the Arran Castle and all 
hands (twenty in number) on board. She has, there is too much 
reason to believe, gone to the bottom of the Channel, and left not 
@ soul to tell how, when, or where she went down. Her fate it 
is likely will for ever remain a mystery, but it ought to act as an 
effectual warning in preventing others from risking valuable lives 
in such a foolhardy undertaking as the owners and crew of the 
Arran Castle did when they started on their perilous voyage 
between Glasgow and London with a craft intended wy / for the 
navigation of comparatively smooth water. She was built and 
launched last year toplyas a pesnenger steamer on the Clyde, owned 
by Messrs. Watson ad Brown, and as a river steamer was a first- 
class vessel. She was upwards of 200ft. long, beautifully finished, 
and most luxuriously furnished. She had a pair of good engines 
and a couple of dome boilérs, and could easily accomplish betwixt 
seventeen and eightéen miles per hour. During the winter she had 
fitted on her main deck a magnificent saloon for the better ac- 
commodation of rs, and her owners decided upon taking 
her round to London and running her on the Thames, where there 
is no doubt, if she had arrived in safety, she would have become a 
general favourite. She left the port of Glasgow about three weeks 
ago-for London without an escort, and all that is known or has 
been heard of her since her departure is that quantities of 
her wreck is seen and found floating in the Irish nel. 

Messrs. James Watson and Co., Glasgow, have issued a circular 
on the Scotch pig iron trade, in which they state that the eight 
years of excessive production over demand, and consequent low 
average price which followed the crisis of 1857, have rendered 
dealers and speculators in pig iron so accustomed to a low range 
of prices that they have been reluctant to believe in any important 

of value, hence the opposition to a rise over 65s. per ton, 

which has been almost universally manifested by enormous over- 
sales of warrants for forward delivery, in the expectation of re- 
purchasing at a lower figure. The purchasers of those speculative 
sales having declined to sell except at a fair profit, the price of 
warrants has advanced to a point disproportionate to that of other 
— not Peer wemrahian e falftment of = - contracts. 
ith a view of retarding as long as possible the legitimate 
demand for iron, and thus to keep down the price, the news- 
papers have for some time teemed with letters from unfortunate 
speculators en! a roe - and mio nr x to 
jury dorie to e, such as hindering shipments, closing 
Seuntalog and bringing the trade generally to a standstill. In 
refutation of these statements we refer to the returns of stock to 
the 3lst March, just published, compared with those of the 31st 
of December last. ‘These returns show an increase of stock of 
about 38,000 tons, exclusive of Carron, which brand has been 
very extensively ot and consumed, Considering the strenuous 
efforts made to keep back orders, this shows a very. trifling increase, 
inasmuch as the Lag | pow the year invariably adds to stock; 
shipments ‘average 5,000 tons Fi week less during that period 
than in the second quafter. shipments during the last six 
weeks of igh prices com; as follows with those of 1865 :—For 
1865, 69,222 tons; for 1866, 68,301 tons. It would appear from 















them as usual to reduce the output, so as to retain to the fullest 
extent their power over their employers. Stocks of coal have, 
ly, been everywhere it: and the output is 
daily less adequate to the deman 
ised to learn that several of the masters seriously contemplate 
a reduction of the furnaces in blast to the extent of one-fourt 
For the two months i tr the Doeel of tees of 


1866, £1,842,578; 1865, £1,382,209, increase, £460,369. 
circumstances, we strongly advise our friends 
speculation in warrants, we 
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of present holders of warrants, but to take advantage of the com- 
5 aeaganyte low prices of ‘unclassed brands, and themselves 
at a continuance of prices considerably above those current of 

te years. 
Last week there was launched frem the shipbuilding yard of 
Messrs. Aitken and Munsel, Whiteinch, a saloon paddle steamer 
for the Loch Lemond Steamboat Company. She is 150ft. long, 
16ft. 6in. broad, and 7ft. deep, and is to be propelled by a pair of 
oscillating cylinder engines of 60-horse + tng nominal, which are 
made and will be put on board by Messrs, James Aitken and 
Company, engineers, Cranstonhill, Glasgow. 

A meeting of delegates from the iron trades and others connected 
with them in Glasgow was held last week in the Town Hall, 
Trongate, for the purpose of “‘ deliberating on the propriety of the 
short time movement, and, if approved of, to take such measures 
as may be deemed advisable for giving it effect.” A number of 
resolutions were ‘pro’ and seconded, and an executive com- 
mittee appointed. e spirit of the meeting was to reduce their 
present hours of labour to fifty-five per week. 

Another new shale oil-work, under the management of a limited 
liability company, ‘is about to be e at Coatdyke, a small 
village situated midway between Airdrie and Coatbridge. Contracts 
have been entered into for —- of shale, &c., and it is stated 
that the company will also offer to supply the towns of Airdrie 
and Coatbridge with gas of good quality at a charge of 2s. per 
1,000 cubic feet. The work is e to consist of about 750 
retorts, which will afford employment to a large number of men; 
land for the erection of the works has been leased, and building 
operations will be commenced immediately. 

It is reported that Mossend Ironworks, near Bellshill, are going 
to work half time only; the workmen have got notice that there 
is to be a reduction of labour. 

The price of coal is still rapidly rising. Stocks everywhere are 
being rapidly exhausted, ly owing to the excessive demand for 
manufacturing purposes caused by the unparalleled prosperity of 
the home trade, oe owing to the diminished output in 
consequence of the reduced hours of labour of the miners. In 
Ayrshire, owing to the strike amongst the miners, shipments of 
coal from that quarter are at a standstill. The total shipment 
of coals for the past week from Glasgow, Port Glasgow, Greenock, 
Ardfossan, Irvine, Troon, Ayr, Grangemouth, and Bo’ness, are:— 
Foreign, 10,900 tons; coastwise, 18,038 tons; total, 28,930 tons; 
while in the same week last year the total was 24,347 tons. 

In manufactured iron the demand is still good, but at present it 
is anything but a paying busi in Scotland. Common malle- 
able iron bars are selling at from £7 17s. 6d. to £8 per ton, ship 
and boiler plates from £9 to £11 per ton, and nail rods about £8 5s. 
per ton. 

On Thursday last the ninth ordinary meeting of the Edinburgh 
Geological Society was held in their rooms, No. 5, St. Andrew- 
square, Mr. Roderick A. F. A. Coyne, C.E., one of the vice- 
presidents, in the chair. The Right Hon. William Chambers, of 
Glenarmiston, Lord Provost of the city of Edinburgh, was unani- 
mously elected a fellow, after which a very interesting paper was 
read by Mr. Thomas Smyth, entitled ‘* Additional Observations 
on the Upheaval of the Shores of the Firth of Forth, and part of 
the East Coast of Scotland during the Human Period.” A dis- 
cussion followed, and the proceedings terminated with a vote of 
thanks to the author of the paper. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LiverPoo.: The Bellona (s.)— New Piers on THE NortTH- 
Eastern Coast—THE Cotton SUPPLY QuESTION—STATE OF 
TRADE: Sheffield ; Cleveland — BoILER EXPLosion aT LEEDS— 
E.iy, HADDENHAM, AND Sutton RalLway — PROGRESS or 
British RatLway TRAFFIC — NORTH-EASTERN DISTRICT : 
Strikes: Another Dredger for West Hartlepool: Iron Ship- 
building on the Tyne. 

THE twin-screw steamer Bellona, built by Messrs. Laird Brothers, 

at Birkenhead, whose trial at the measured mile and arrival at 

Madiera after a quick passage we have previously noticed, has, we 

understand, now reached Cape de Verdes, and her performance is 

reported by the captain to in every res satisfactory. The 

Peruvian ironclad ships, Independencia and Huascar, were coaling 

at St. Vincent on the 17th ult. 

The Board of Trade has approved of applications for provisional 
orders (to be confirmed by Parliament in this session) for the con- 
struction of a new pier at Scarborough, commencing on the north 
shore, opposite the north end of Blenhiem-terrace, and extending 
seawards 1,000ft. ;at Redcar a pier extending seawards 1,200ft.; and 
at Hornsea a pier extending seawards 1,200ft. 

All danger of a cotton famine is at an end, we hope for ever. 
The stock of raw cotton on hand at Liverpool, January 5, was 
402,600 bales, (as compared with 496,260 bales at the corresponding 
date of 1865) while it had increased to 663,840 bales, April 6, (as 
compared with 605,920 bales at the corresponding date of 1865). 
The stock has not attained such respectable dimensions sin 
October, 1861, that is, four years and a-half since. This gratifying 
result has ocew in the face of an increase of 213,440 bales in 
the quantity taken for home consumption to April 6, this year, 
and an increase of 135,211 bales in the quantity taken for export. 

The steel trade of Sheffield is in a quiet state, but is, on the 
whole, moderately active, owing in part to the heavy railway 
orders. Some houses are sending large quantities of steel to 
America, in anticipation of an increased duty being imposed. 
Some moderate orders are in hand for- heavy for guns and 
general purposes, but, on the whole, the demand, especially for 
ordnance, is below the means of supply. Some’ of the stove 
grate houses are doing a fair business for the season. Owing to 
the good spring demand for Russia, Canada, and “some other 
markets, the saw trade is, om the whole, better than for some 





















































The 
ilway Company have brought another large 
Hartlepool, and the entrance to the port will, 
greatly deepened, so that the large tic ships 
are expected this year with timber will not experience any 
difficulty through want of water. In the iron shipbuilding yards 
at Low Walker, Messrs. Wigham, Richardson, and Co., are 
grtes a org A of joiner work done in Scotland. Messrs. 
= He and Son are also 

y 















getting cabin fittings completed 
etmakers, and some of the owners of the, vessels 
by Messrs. C. Mitchell and Co. have agreed to take their 
vessels ed as far as the builders can go, the owners under- 
taking to complete the other fixtures when the vessels reach them; 
and we believe that some vessels destined for Russia will be sent 
out there to have the joiner work completed in that country, so 
that the loss to the Tyne, by strikes will be considerable. 
Messrs. ©. Mitchell and Co. have launched a first-class screw 
steamer, the Tour, of 550 tons, registered twelve years at Lloyds’, 
for the Viceroy of Egypt; and they have got an order to build a 
steam dredger for Russia. Messrs. T. Heppell and Son will have 
the steam up on the new Shields ferry for the Tyne Ctmmis- 
sioners, and she will only draw 4ft. 9in. in workingtrim. She 
will be fitted up with a fire engine, which can be worked by the 
machinery, yy her cabins will be furnished with all modern im- 
provements. She will be placed on the station in a month. 



































PRICES CURRENT OF METALS. 









1866. * 1865: 

CoPprpER—British—cake andtile,; £ s. d. £ 3s. d. sd. £ 8. 2. 
99 0 0..91 0 0/909 00... 00 6 
92 0 0.. 94 0 0] 92 0 0..93 0 O 
95 0 0.. 96 0 0] 96 O 0..97 0 @ 
99 0 0..101 0 0; 99 O 0./100 0 9 
92 0 0..95 0 0] 91 0 0..94°0 6 
000.000 000. 0900 
84 0 0.. 85 0 0] 8 0 0..85 0 0 
86 0 0.. 87 0 0} 8210 0..83 0 @ 
0 0 7% O 08%] 0 0 7§.. 0 08 

316 3 cash, 212 & cash. -- 
° 716 -0.. 8°00 O} 715 O.. @°O 6 
612 6. 615 0} 615 0.. 706 
—e re..| 810 0.. 0 0 0} 8 0 6... .0.0 6 
Rail, in Wales .....e.ceceeee | 612 6. 615 0] 615 0.. 0 6 0 
Sheets, singlein London ....| 1010 0.. 0 0 0} 11 0 0.. 0 00 
Hoops, first quality..........| 910 0.. 915 0| 10 0 0.. 000 
Nailrods...cceccescccseceess| $910 0.. 815 0] 9 00... 060 0 
Swedish» ........0s.- dedid Ho 0.. 18 15 0} 1115 0..:12 0 0 
20 0 0..20 5 0} 19 0 0.. 1910 © 
2210 0.. 2215 0} 21 5 0... 000 
° 2015 0., 21 & 0|.1915 0.,20 0 0 
Sheet, milled .., oo | 22 00.. 0 0 0} 22 00., 000 
Shot, patent .............+-.| 2815 0.. 0 0 0| 2300.. 000 
Red or minium..........:.-. | 22 0 0.. 0 0 0/21 00.. 0 0 0 
White, dry....... ove 2910 0...0 0 0} 2600.. 0 00 
ground in oil... 2 0 0... 2915 0) 210 0... 0 0 @ 
Litharge, W.B......++ 2415 0..25 0 0/2300... 000 
QUICKSILVER, per bot. . 717 6. 0.0 0) 800... 00 @6 
SPELTER, Silesian, per to 2410 0., 2415 0] 1917 6..20 0 0 
English sheet ........+se00e 3I 0 0.. 32 0 0) 24 00.. 0 00 
White zine, powder......... -|/ 000.000 000. 000 
STEEL, Swedish faggot ...... | 0 0 0.50 © 0} 16 0 0..:0 0 0 
ROG. ccccccosectiocscescce eo} 1 5 04.15 10 0 15 0 0.2.0 00 
450. 00 0) 415 0.. 41510 
43 0.. 4 310; 4 910.. 410 @ 
4 410.. 4 5 0} 41110., 412 0 
49 0.. 411 0} 413 0.. 0090 
410 0. 412 0} 414 0.. 000 
412 0.. 44 0) 416 0. 000 
D.F Ose cB Oc G@ 2-4 O11. 14 6 
113 0.. 114 O| 1 6 6. 17 6 
1S. Se. 3 36. 2 8.6. 1 8.6 
119°6.. 2 0 Gj 118 6. ££ 6 











PRICES CURRENT OF TIMBER. 








1866. | 1865. | - | 1865, 
Perlosd— £ 8.4 5. 2225. Perlad—4 2 28 £6 2 6. 
seesseeeesesJ1 10 12 10 | 1210 13 10 || Yel. pine, per reduced ©. | 
Quebec, red pine .. 3 5 415) 310 4 15 || Canada, Ist quality 17 1020 0 18 019 0 
yellow + 215 8310'};38 040 d@ do... 12101410 33 01410 
St Jolin’s NB, yel.. 0 0 0 0] © O O 0 || Archangel, yellow 12 0 13 10| 13 10 14 le 
Quebec,oak, white.. 6 0 510] 510 6 10 || St. Petersburg yel.. 10 10 12 0| 111033 0 
birch...... 4 5 436] 810 410)| Finland ....... 8 010 0 8 G10 0 
+ © 0 0 Of] © O O O|| Memel .......... 0 0 6} 10 OM 6 
+» 310 6 ©} 310 & © || Gothenburg, yel... 9 0 11 0; 10 oll 0 
+ 310 6 0] 310 610 whie 8 0 9 0 9 0 910 
«2 5 310] 315 8 10 || Gefie, yellow...,., 10 O11 0 101011 10 
+ 3 © 310] 310 4 © || Soderhamn ...... 9IW1L 0 P91 @ 
+ 3 5 310} 310 3 5 || Christiania,perC. 
- 2.5 210] 220 215|/ 19%. by 3 by 9 18 093 0 18 093 0 
he he > dard he aK | sees | : 
06 lank, Dnt. / 
ne0 0 0010000 yor en fine OW 16 OM 1S 
Lathwood,Dantsz.fm. 510 610] 710 8 0 wes, per standard M. { 
57 @ 8 O| 810 9 10 || Quebec, pipe...... 80 085 0 @ 065 @ 
. A eis o tins puncheon 20 025 0 13 O19 UV 
Quebec, whtspruce lv tic += crown 
StJohn.wht spruce 13 015 0115 015 0/|| pipe........ } 170.0 190 090 90 0 














THE NORTHUMBERLAND.—Various incorrect statements beving 
appeared in the rs, we may state that another attempt wil 
be made on Monday to launch the Northumberland, ond 
a plying tow additional camels at her stern, and an increase of 
the hydraulic power at the bow, no change in the means for 
getting off are L, th high tide being mainly depended 
upon to float her. We tand that sanguine hopes are enter- 
tained as to the sticcess of the arrangements; but the best autho- 
tities are inclined to think that they will yet have to dg what 
perhaps ought to have been done after the first failure--that is, 
to relay the launching ways at the usual inclination. 
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‘ CENTRIFUGAL FANS AND PUMPS 


Tue “blue books” of the Patent-office are valuable, not 
as historical records of invention, but as guides by 
i claims of rival inventors 


onl 
which those bewildered with the 
ma i ae 
of their loubts, This remark 
is happily illustrated in the 
case of centrifugal fans and 
pumps. Numerous have been 
the contrivances for propel- 
ling air or raising water 
through the agency of cen- 
trifugal force, and they date 
from a very early period. 
Comparatively few now sur- 
vive; yet a close examination 
of these confirms in a deci- 
sive manner the remarks we 
have recently offered to our 
readers, and serves to show 
the lamentable waste of 
money and ingenuity in blind 
attempts to criginate or im- 
pes contrivances already 
rought to the verge of per- 
fection by the skill and pa- 
tience of earlier inventors. 
Fig. 1 represents the cen- 
trifugal fan patented by 
Lloyd in 1848, and to this 
day holding its ition as 
the best blower of its kind. 
Fig. 2 represents the cen- 
trifugal pumps exhibited by 
~ in 1851, when many 
will doubtless recollect the 
remarkable display of a fan 
containing one gallon deliver- 
ing 1,400 times its own capa- 
city in one minute, and passing 
walnuts, and even oranges, without injury to itself or the 
fruit. Comparing 





points of resemblance. Both have suctions on each side, 
so that all strains in the direction of the spindle 
are balanced. The fans of both consist of six 
curved blades enclosed between discs, and in 
both the pump-case is roomy, and permits the 
fluids to escape in all directions to the delivery 

ipe. The precise form of the blades and the 
Peat roportions of the fans are matters of nice 
detail, capable in a t measure of being arrived 
at mathematically, but determined by Mr. Ap- 
pold experimentally. Many of those who had 
the pleasure of his acquaintance have doubtless 
seen the array of working models by which the 
value of every conceivable modification of fan 
was determined. Placed by the side of the 
Appold pump in the Exhibition of 1851 was 
that of mer, illustrated by Fig. 3. This 
fan is distinguished by numerous radial blades 
enclosed between discs converging towards the 
outer periphery, and by one suction orifice, with 
arrangements for taking, upon an adjustable 
pivot, the unbalanced weight of the column of 
water, tending to press the fan against the suc- 
tion pump. The Nefects of this pump are evi- 
dent: the large diameter of the fan, as compared 
with the inlet orifice, exposes an excessive sur- 
face to friction, further aggravated by the want 
of balance; the radial arms also carry the water 
round instead of allowing it to pass through the 


fan in a nearly radial direction. The pump-case, how- 
ever, is roomy, and permits the free escape of the water 


by the most direct course to the delivery pipe. In the 
Exhibition of 1862 Messrs. 
Gwynne’s pump occupied a 
prominent place in the ma- 
chinery court. The progress of 
its development is illustrated 
by Figs. 4, 5, and 6 In 
1851, at the time that Appold 
had, as far as we yet know, 
perfected the centrifugal 
pump, Mr. Gwynne seems to 
ve commenced an indepen- 
dent attempt at bringing out 
the invention by taking a 
patent for the arrangement 
represented in Fig. 4. He 
had but one suction pi 
without any arrangement for 
adjusting the unbalanced 
pressure, though there was 
a contrivance for following 
up the wear of the surfaces 
in contact on the suction side, 
the idea apparently being 
to make ‘a water-tight joint 
there. The fan consisted of 
a single radial blade enclosed 
between a pair of converging 
discs; the pum was ve 
contracted, added to which a 
diaphragm fitting close to the 
fan compelled the water 
to travel round the case be- 
fore it could get to the de- 
livery pipe. e duty done 


by this pump, as may be ex- 
pected, was very unsatisfac- 
tory—according to a paper in 
the “ Proceedings of the Me- 
chanical Engineers,” as low as 18 per cent. The in- 
ventor seems to have become conscious of this, for in 1862 
a new patent was taken out, illustrated by Fig. 5, adopt- 








the two machines which have now 
stood the test of eighteen years’ experience, we find many 








’s double suction, and’a fan of six blades with 
htly curved tips, — the - and ob- 
provement in the fan was made by giving each blade a 
regilar curve, as in Fig. 6, so that it now appears only 






APPOLO'S 
CENTRIFUCAL PUMPI 


Fic.2 








— 
necessary to discard the close-fitting case and diaphragm, 
so _— allow the water to flow freely in all owner 7 
the delivery pipe, to make Gwynne’s pump the copy o' 
Appold’s. Our doubts, if we ever had any on the correct 





oT 


form of centrifugal pump, are thus fairly set at rest, for 
we see a common end attained, in the one case by the 
patient research of an amateur mechanic, in the other by 





Fic.4. 


1651. 








itself mainly to the construction of hydraulic machinery. 


the long experience of an eminent firm which has devoted 
| Whitelaw’s pump is nothing but Barker's mill reversed, yet, 


a wer 
We do not find, in the of mts before us, 


‘any other forms of centrifugal fan or blower worthy 


of being rescued from the oblivion into which they 
Fic. 6, 


@s 


have sunk,’ with the exception perhaps of Ruthven’s, 
of which as yet very little is accurately known. The chief, 
in fact the only doubtful point in the practical application 
of centrifugal pumps, lies in the most advantageous 

to give the fans. Mom Easton, Amos, and Sons, the 
largest makers of the true Appold pump, have what they 
~ 9 “high lift” class, in which the fan is distorted from 
its best proportions and increased in diameter, to permit 
the number of revolutions to be reduced, but by what 
rule they deviate from the true form we are unable to say. 
We hope some experimenter will one day arise with 
Appold’s means and talents, and complete the good work 
he began by deciding the important question last touched 


upon. 


ON THE UTILISATION OF SEWAGE. 
By Baupwin Latuaw, C.E., Croydon. 
(Continued from page 262.) 
DILUTION OF SEWAGE, AND THE VARIOUS MEASURES THAT HAVE 
BEEN PROPOSED FOR OBVIATING IT. 

The extreme state of dilution in which the fertilising matter 
is often found in sewage has been used as an ent by man: 
persons inst its being applied to agricult urposes ; wi 
others it been an argument for the introd of a dupli- 
cate system of drainage—one set of sewers for the rainfall, the 
other for the sewage proper. Again, with many it has been the 
= for abandoning the nag coset ——_ and — some 
other system not uiring the presence of water for i 

oal Djeot of 
sewage, 








the removal of f matter. In considering tho su 
dilution in all its bearings it must be remembered that 
be it ever so dilute, if allowed to enter a stream uni 
will most assuredly foul and injure that stream ; and when it is 
considered what quantities of water are daily used for 
the removal of dirt and filth from our dwelli from the 
water-closet system, it must be - clear that such water con- 
tains an amount of filth that would foul any stream into which 
it is poured; and although this drainage water may not contain 
the same amount of fe ing matter as sewage proper, yet it 
contains quite sufficient to do mischief, as is daily evinced in 
those towns that have not adopted the water-closet system, and 
yet still have a system of drainage; and as the purity of 
water should be one of the first considerations of the sani- 
tary reformer, upon sanitary grounds, if upon no other, water 
that has been once used to f the domestic purposes of man 
should not again be turned into a stream from which it is probable 
his fellow man may draw his only supply of water, without being 
first effectually purified. It has ly been pointed out that 
the presence of water in se has a value, and it may be taken 
for granted that in all cases in which se can be applied by 
vitation, the question of dilution, ins' of being an injury, 

ce positive good; and ey it is only in such cases as 
require the sewage to be raised artificially before it can be utilised 
that dilution can seriously interfere with its value; and even when 
the state of dilution is such that the expense of raising it may 
not return a profit, yet when it is considered that no process of 
effectually deodorising sewage has been discov or is likely 
to be discovered, and that with all the systems of orisation, 
imperfect as they are, there is no gain, yet in the case of the 
most dilute as although no profit vay Bye made by its 
application, yet there is one t thing to said of it that 
cannot be said of any system of deodorisation or chemical mani- 
pulation as at present practised, and that is it effectually purifies 
the sewage. 

In an agricultural point of view the dilution of sewage is no 
_owd drawback to its use; indeed it is surprising how extremely 
ilute the vegetable kingdom at all times receives its food. The 
dilution does not diminish the absorbing power of the land for the 
fertilising matter; and to show how unimportant the question of 
dilution in an agricultural sense may appear, it will only be 
necessary to state that a field manured at the rate of twenty tons 
of rotten stable dung to the acre (acco: to Professor Voelcker’s 
analysis) contains, ammonia, 530 Ib. ; horic acid, 200Ib. ; 
potash, 220 Ib. With an average rai 26in. upon a field 
thus manured, we have a solution of fertilising matter far more 
dilute than sewage water. 


Stable Dung and Rainfall. Sewage of London. 
Ammonia ++ 3°96 grains per gallon. 7°02 grains. 
Phosphoric acid 2°40 ° . 4 
Potash co oo BOO pa 163 ow 

8°06 10°27 


SEPARATION OF RAINFALL FROM SEWERS. 

The plan of separating the rainfall water from the drainage of 
houses and water-closets has had many advocates, and appears at 
first to commend itself to our attention; but it be found, upon 
thorough investigation, that it is a system unsuited for cities 
towns-—.first, because it involves a greater outlay cost 
construction of the sewers; secondly, the results attained 
will prove unsatisfactory ; thirdly, the evils it is proposed 
remedy are more imaginary than real. 

A greater outlay in the construction of works would 
as a duplicate system of sewers would be 
drains from every house, which would ble 
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| as ascavenger, and carries with it many matters of grea 


the system of drainage as at present 
The system would prove unsatisfactory, as the rain that 
upon the surfaces of the streets, &e., of — 
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value, se if turned into any pure watercourse, 
assuredly destroy its purity. 
The evils the fa) mye 





system of sewers proposed to 
are more imaginary thap teal, as it hes not been chown that 
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amount of rain entering a sewer has any ill effect; it has not even 
been shown that it tends to dilute the sewage, but, on the other 
a Fag toed of London se it_was shown brie Serer. 
‘ore Dr. ‘8 committee, . Hosen, he Savoy- 
street sewer yielded on two pscds Bes 94 and ins per gallon, 
but after pnd Lar ge Nanay same sewer yielded a much a 
ins per on, and other sewers gave correspon quantities. 
t is not improbable that, in the examples furnished from London 
sewers, this excess of solid matter in times of heavy storms is due 
to the lodgment of solid matter in old and ill-constructed sewers, 
and that under a better system of sewers, so proportioned as to 
size and shape as to be always self-cleansing, no such solid matters 
could at any time find lodgment in them. This being the case, 
the rain would only convey into the sewers such matters as are 
washed from the surfaces which receive it; consequently, the 
quantity and agricultural value of the matters conveyed by rain 
into the sewers must depend on conditions that vary considerably 
in every town. .The following tables are from the pry, oo 
Professor Wah of rain water collected from the streets of mn 




















before reaching the sewer :-— 
6 Z| ae Dt | Descrip- Quantit 1 
-%| Name of street. tion of ¥ | soluble.| 22" | Total. 
s 3} paving. of traffic. soluble, 
ee ge ee | 
1 | Duke-st., Manchester- | 
| square .. «- ++ | Macadam | middling | 92°8 «| 105°95 | 198°75 
7 | Foley-st. (upper part) a little 95°20 | 11630 | 211°H0 
5 | Gowerestrest, «. -.| Granite | middling | 126°00 | 1683 | 294°30 
12 | Nortamesivect .. .. | ‘ little 123°87 3°00 | 126°87 
3 | Hampstead-rd, (above | 
| the canal ++ | Ballasted| great 96°00 84°00 | 180°0 
4 | Ferdinand-street .. | pa middling | 44°00 43°3 92°30 
2 | Ferdivand-place oo a | litde 50-0 34°30 | 85°10 
1 | Oxfurd-street .. Granite great 276°23 | 537°10 |813°33 
6 a e+ «+ | Macadam - 194°62 | 390°30 | 58492 
ll ” éo “aol » * 34°00 500 | 39°00 








Four samples of the waters described in the foregoing table 
were subinitted to separate analyses, with the following result :— 


ANALYSIS OF THE SOLUBLE MATTER IN DIFFERENT SPECIMENS OF STREET 
DRAINAGE WATER. 























Grains in an imperial gallon. 
j 
Great traffic, * Little traffic. 
Granite | Macadam| Granite | Macadam 
No. 10. No. 6. | No, 12. No. 7. 
Water of combination and some 
soluble organic matter .. 17°56 29°07 22°72 13°73 
Billem oc 0c co cc cf os Oot 281 ve ee 
Carbonic acid «2 oe oe oe 184 12°23 None, None, 
Sulphuric ,, + we. ro 38°23 46°48 34°08 
ny aa? a ae 665 13°38 25°90 16°10 
Magnesia +o -“,60 ae None, 23°51 Trace. 3°50 
Oxide of iron and alumina with | 
a litle phosphate of lime | 2°53 1°25 ee oe 
Chloride of potassium «| None. 10°99 None. 279 
id sodium o | Sta4 44°38 18°44 19°70 
Potash .. ° eo | 82°76 18°27 875 5°23 
Soda ° °° oe 1538 oe 
27623 | 19462 | 12387 | 9513 








Professor Way adds, ‘‘So far as London is concerned, and con- 
sidering only the composition of the liquid which reaches the 
sewers in time of rain from the streets, it seems pretty certain 
that it would be as valuable in a manuring point of view as the 
ordinary contents of the sewers. There would seem no reason, 
therefore, to exclude such waters on the ground of the dilution, 
and deterioration of the sewage to which they might be supposed 
to lead.” However much the evils arising from the sepladion 
of rain-water into sewers are magnified, it is clear it does not 
injure the sewage for agricultural purpose. Moreover, it should 
be borne in mind that the periods of excess of rainfall in this 
country are limited, and that, as a rule, over half the rainfalls 
within a period of from twenty to thirty days; of the other half, 
if taken as being uniformly distributed throughout the year, and 
after making reductions for evaporation and absorption, the propor- 
tion of the latter half of the rainfall that findsits way to the sewers 
is really infinitesimal. In the case of London, Mr. Bazalgette has 
recorded the fact that jin. rain did not furnish more than jin. 
to the sewers; and ;,in. more than jin. There cannot be any 
doubt that the commercial value of sewage water when containing 
rain-water is less than of the fertilising matter when contained 
in less liquid; and when the sewage has to be lifted to con- 
siderable height the commercial result will be in favour of a 
concentrated solution of fertilising matter. But in the application 
of sewage it must never be lest sight of that the question is not 
one entirely of utilisation, but of purification, and on the latter 
account it would not be advisable to divert the rainfall from the 
sewers; yet it should not be lost sight of that the rain-water 
before entering the sewers, might be collected and used for many 
purposes, and thus materially diminish the quantity of water 
required to be brought into a town, and consequently at the same 
time to diminish the cost to the inhabitants of procuring water 
supplies. 

SEPARATION OF FXCAL MATTER FROM HOUSE DRAINAGE AND 

RAINFALL. 

This system, like the system of separating rainfall from the 
sewers, requires either a duplicate set of sewers and drains, or 
other special arrangements that would involve in construction a 
greater outlay than required when but one system of sewers is in 
use, The advantages of this system are to be ascribed solely to 








| as complete and perfect as at any other time. 


| 


the increased commercial value of the portion of the sewage | 


(separated from drainage water). 

In every system for the collection of faecal matter the life and 
health of our populations must be considered as of far more 
importance than the agricultural value of the sewage; consequently 
those who have to decide upon the best system to be adopted 
must be careful to look at the subject, first, from a sanitary point 
of view, and, secondly, from the agricultural point of view. This 
system of separating faecal matter from the ordinary drainage will 
require either a certain amount of water to be admitted into the 
drains for conveying the fecal matter in order to transport it to 
its destination, or it will require cesspools in close proximity with 
our dwellings, and from which the matter must removed by 
manual labour, as practised in some parts of Paris, and by the 
Ureka Manure Company in this country. In considering the 
result of this system it must be borne in mind that great evils 
result from cesspools of every description in proximity with our 
houses, and it would certainly be a retrograde step if, in order to 
realise the greatest results aimed at under this system, cesspools, 
in any form or shape, should be again introduced. If, however, 
the duplicate system of sewers is adopted, without the interven- 
tion of cesspools, a larger quantity of water must be used when 
distributed over the two systems, in order to keep each system in 
working order ; for it must not be lost sight of that the quantity 
of water ordinarily used under the water-closet system wouidl not 
act so effectually in keeping the drains and sewers clear from 
obstruction if it was not assisted by the water used for other 
domestic purposes. 

It has been already mentioned that rain-water carries with it 
to the sewers many objectionable matters; but the amount con- 
tained in such rain-water sinks into insignificance when compared 
with the matter contained in the waste water from our houses ; 
and assuming that this system were carried out, and that the 
drainage water were turned into our streams unpurified, it would 
tend ve eae Ane pollute them, and at the same time waste 
much valuable fertilising matter. In proportion as the separation 
of the drainage of water-closets from house and refuse water takes 





| said to be at rest (for in the absence o' 


matter; consequently in uti the sewage of a town ; 
we shall have two solutions to deal with, one con 

e fecal matter, and rich in i sh 
refuse and rainfall water, containing much fertilising ma 
yet quite sufficient 
watercourse; and 
purification that the con ‘ 
utilised and purified, they 
vantage separately as when combined. The separation of 
matter from drai and rainfall is carried out in most towns 
in which no works of drainage have been constructed, and yet in 
but few instances do the owners of the fecal matter get anything 
for it, but, on the other hand, they haye,often to pay to have it 
removed, There are other towns which ere a system of drainage, 
and which still separate the fecal r from the rainfall and 
drainage by a system of cesspool, ashpits, or soil-boxes; yet in 
not one of the p in which the system is in operation does it 
give any return to the town. Manchester may be taken as an 
example of this mode of dealing with the fecal matter of a town, 
and yet we see that at Manchester the corporation annually lose 
upwards of £7,000 by the system in operation, in addition to 
which it cannot be lost sight of that the mortality of Manchester 
is upwards of 30 in the 1,000, the mortality of London being but 
23, and of Croydon but 20. At Hyde, in Lancashire, which is 
under treatment by the Ureka Sanitary and Manure Company, 
the solid and liquid fecal matters are collected in boxes, that 
are removed by manual labour as soon as filled, and taken to 
the manufactory of the company, where the ammonia is fixed 
by an acid; the greatest portion of the water is then evapo- 
rated, and the mass is afterwards brought into a dry state by 
being mixed with fine dry ashes, and is ready for sale. The 
company, it must be recollected, make a charge of 2s. per house 
to all persons who adupt their plan, in addition to which they 
get the fecal matter unmixed with water. If this charge of 
2s. per house is fairly analysed in a town, say the size of 
Croydon, a sum equal to £600 per annum would have to 
be paid for removing the fecal matter only; and as it would still 
be necessary to sewer and drain, and also to purify this drainage 
water, no saving in the cost of construction would result; so that 
of this £600, which would have to be paid by the inhabitants, if 
fairly compared with the results realised by irrigating with town 
sewage, it will show most conclusively that no possible advantage 
can arise to towns by selling or manufacturing its faecal matter 
into manure and still having to purify its drainage water. From 
the foregoing observations the following conclusions may safely be 
drawn of this system :—First, the first outlay in the construction 
of works and the expenses of maintenance will be greater than 
when but one system of sewers is adopted; secondly, if under this 
system cesspools are to be continued or introduced, in a sanitary 
point of view the system will be pernicious to life and health; 
thirdly, if a duplicate system of sewers are used under this 
system it will not give so good returns as if a cesspool or other 
receptacle were used, and a greater quantity of water will be 
required for flushing and keeping clear the two systems of sewers 
than would be required with but one system of sewers; fourthly, 
the system cannot be carried out without polluting the water- 
courses of the country, unless the contents of both systems of 
sewers are first purified; fifthly, that the contents of both 
systems of sewers will contain fertilising matter which it: is 
desirable to utilise, but no advantage will be gained by separately 
dealing with the contents of each system of sewers, 


SEPARATION OF LIQUID FROM SOLID EXCRETION. 

This plan, that has been proposed upon several occasions, is 
thentel to separate the urine from the ordure, and convey it by 
a special system of pipes to some locality where it is to be reduced 
to a solid and portable manure. If a town had no other object to 
consider than making a profit in an easy way, probably a system 
like this would be likely to succeed; but when it is fairly con- 
sidered that the sewage of a town must be dealt with in order to 
purify it, no advantage can possibly accrue by robbing the sewage 
of its most valuable constituents, and thus leave a large quantity 
of comparatively poor sewage to be applied under the most dis- 
advantageous circumstances; and, moreover, all that has been 
urged against any system requiring a duplicate system of sewers 
will with equal force apply to this system. 


PRINCIPLES OF PURIFYING SEWAGE BY UTILISATION, 

Much misunderstanding has arisen as to the theory of the puri- 
fication of sewage by its utilisation. It is common to find persons 
who suppose that the sewage is absorbed by the land mechanically, 
just as any solid manure would be mixed with the soil, or just in 
a manner analogous to that in which a sponge absorbs water; con- 
sequently, it has been considered by many persons that porous 
sandy soils are the only soils fit for the ‘utilisation of sewage; but 
upon this there cannot be a greater mistake. Other persons again 
suppose that the roots of the plant under cultivation extract the 
fertilising matter directly from the sewage, but this again is a mis- 
take. For it is found that the purification, and consequently the 
absorption, of fertilising matter is at all times and all seasons most 
perfect; consequently this process of purification could not be due 
to the mechanical absorption of the sewage itself, for if it were, 
when the pores of the soil are filled with sewage, or even with 
water in times of rainfall, we should expect the purification to fall 
off; yet experience shows that in times of rainfall, when there is 
more sewage and the land is completely soaked, the purification is 
Again, to show that 
it is not the roots of the plant that extract the fertilising matter 
from the sewage, it is found that at night, when the plant may be 

light a plant cannot fully 
utilise fertilising matter), and also in the winter months, when 
vegetation is by no means as active as at other times, it is found 
that the purification of the sewage still goes on perfectly and with- 
out intermission. The purification of sewage is due to a very 
beautiful property possessed by all soils to a greater or less extent, 
and that is the affinity the soils have of separating the fertilising 
matter from the sewage and holding it till required by the plant. 
Clay soils have a much greater affinity for fertilising matter than 
pure sandy soils, and it is possibly due to this property that clay 
soils excel in production any other when treated with sewage. In 
utilising sewage, the soil performs the threefold action of extract- 
ing the fertilising matter, then fitting it for the food of the plant, 
and, lastly, retaining it until required for the use of the plant. 
That this is the probable explanation of the process of assimilation 
may be taken from the fact that clay soils, which are really less 
mechanically absorbent than sandy soils, are as effectual, if not 
more 80, in the purification of scwage as sandy soils. Again at 
night, when the growth of the piant is at rest, and yet the circula- 
tion of the sap is going forward, being kept by the process of 
evaporation from the leaves of the plant and the capillary attrac- 
tion of the roots, itis found that the gaseous food prepared in the soil 
is partially evaporated from the plant, which would go to show 
that it has been fitted for the food of the plant, and it only needs 
the active property of light to properly utilise it. Again, probably 
the best — that the soil attracts and retains the fertilising 
matter of the sewage we find in the fact, that the first crop in the 
season on a sewage-irrigated farm will nearly always equal in 
weight one half of all the remaining crops of the season, which 
shows that the fertilising matter stored in the winter has been 
made use of by the plants in the spring. It has been thought by 
some persons that, as some of the roots, the plants on an irrigated 
field spread themselves over the surface like a spider-web, that 
they directly take up the sewage; but then it is more generally 
known that this property of the spreading of roots is not common 
to irrigated fields, but is also found in many other fields when the 
crops are heavy, and that it never takes places until the crop has 
grown to such a height as to completely shelter the roots; that in 


f 


: 
ac 
i 


is 


: 
ES 
i 
4 
is 
& 
: 
£ 





all probability the phenomenon has no connection with the 


sewage, but is rather due to the rapid growth“of the plant; and the , 


absence of light at the roots, weteaguaitiys? thd roots under the 
p= edn lteter Share r more-or less in all. 


. Mope or UTILisine SEWAGE. i 
Primarily, the modes in which sewage has been to be dis- 


“Tuberc eign; 3. ‘Underground = pnp fee 
x * i . an > al 
jet tion; 3. Surface channels; By onletemion 
Each of these systems have:their modifications, but all systems 
ig des pe ise ais geen os 
Irrigation.— e sewage is pro- 
pened So Se guaned sate pera Hees, ee sufficiently deep in the 
ground to be out of the way plough. Indeed, er some 
i , the pipes that are‘used for drainage may be made 
to subserve all the purposes of this system by erg | stopping up. 
their outlets during the time.they may be required for tion, 
by which means the water-will be dammed"back, as it were, until 
it reaches the u; stratum of the earth and the roots of the plants. 
ystem, w! has been practised in some parts of Switzerland, 


This s: 
to a limited extent, is open to objection, more especially when 
dealing with a solution Pf tertilising matter iustead of with water, 
as has usually been used with this system. The great evil to be 
against in irrigation, with either water or te is stagna- 
tion. Now, as drains laid yo ens a em a aa on 
not intercept the rain or other water falling on the surface of the 
land in its cic oie drains, but the ied off by drains 
enters them at the bottom and flows up into the drain, because 
the drains form the overflows for subsoil waters, and, until the 
earth has been saturated to the level of the drains no water will 
flow from them, but when this saturation is complete then any 
additional water will overflow by the drains instead of wing to 
the surface. The condition, then, of all water below the level of 
the drains is that of a state of stagnation, which is prejudicial to 
any crop. This is well understood by the agriculturist, hence 
the system of deep drains to remove the subterraneous water as 
far from the surface as possible, Now this system of underground 
irrigation would tend to raise the water level of the soil, conse- 
uently no circulation will take place, except such as arises 
rom the process of evaporation. e system of underground 
irrrigation is wrong, inasmuch as it water] the earth and 
induces a d of coldness in it. There are other matters which 
require consideration when considering the system as connected 
with the utilisation of sewage. The great evil of this system is 
the waste of fertilising matter it tends to promote, for we cannot 
for one moment lose sight of the fact that sewage admitted into 
us underground pipes, when the saturation of the ground is 
incomplete, will have a greater tendency to gravitate still deeper 
into the earth and out of the reach of vegetation. Indeed, if it is 
desired to get rid of the sewage rather than utilise it this is one of 
the best plans that could be adopted. In fact, it would be conver- 
sion of a field into an absorbing area similar in principle to the 
dry wells so prevalent in many parts of the country. But the 
getting rid of the sewage in this way is purchased at the expense 
of fouling the underground water; and as at the present time the 
purity of all water supplies must take rank even before the agri- 
cultural question of the utilising sewage, it is absolutely necessa: 
that the ater to be adopted shall preserve the purity of a 
water supplies. , 
Underground Pipes and Hose and Jet Distribution.—This system 
has not only been proposed time after time in this country for the 
distribution of sewage, but it has been largely carried out, though 
with little success. There are various reasons for accounting for 
this want of success, and in considering them it will be well first 
to mention that this is a system likely to take the fancy of many 
persons; indeed it may be said to be a scientific toy, which is 
outwardly more attractive than useful. In deciding which is the 
best system for distributing sewage two things should be kept in 
view ; the first is that all arrangements for*its distribution should 
be as simple and inexpensive as possible; and the second is that, 
owing to the constant quantity of sewage to be dealt with, the 
arrangements must be capable of work at all times and seasons. 
Although in many cases it may be necessary to used a limited 
number of pipes for the oe of conveying sewage to its desti- 
nation, yet if it is possible to introduce a system that will be 
equally as effective as another system, then the cheapest system 
must take the first place. In all cases in which water has to be 
forced through small pipes a certain amount of force is expended 
in overcoming the friction in the pipes; to this must be added, in 
the hose and jet system of distribution, the necessity of having 
sufficient pressure in the water mains for distributing the water 
over the field at a considerable altitude above its surface; now 
robably 10ft. of pressure is the least that would be required 
Coend that necessary for the overcoming the resistance of the 
water passing through the pipes for the = of distributing it 
over the surface of the land by the hose and jet system. Now in 
the case of pumping this extra head of water gives an increased 
power to be maintained; in fact, the expenditure of fuel may be 
said to be proportional to the height, and, as in the case of the 
hose and jet system of distributing, it will always be necessary to 
raise the sewage toa higher level than the land itself, this system 
cannot be so economical as one in which the sewage would only 
require to be raised to the height of the land. The most fatal 
objection to the hose and jet system lies in it not being capable of 
application at all seasons. In a field in which sewage is proposed 
to be distributed by hose and jet, valves are arranged at suitable 
distances apart, to which the hose is attached, and this hose has, 
consequently, to be dragged over the surface of the land as the 
sewage is being distributed; consequently this system is quite 
inadmissable when the crop has grown up to any considerable 
height, for if the hose has to be dragged over the growing crops it 
would tend greatly to injure them. Apart from this, in principle 
the distributing of the liquid manure over the plant is wrong, as, 
for the pu of the plant, the fertilising matter is required at 
the root and not to be squirted over the plant; indeed this indis- 
criminate distribution of sewage over a plant is attended with 
injury to the plant and a loss of fertilising matter. It injures the 
plant, because when the matter — on the plant evaporates 
it leaves a sedimen deposit on the leaves, which tends to choke 
the breathing pores of the plant and also to give a gritty quality 
to the produce. To counterbalance these objections it has been 
proposed not to apply the sewage during the latter period of the 
growth of the plant; but if this were done the result would prove 
very detrimental to the plant, because a plant habituated to an ex- 
cess of moisture if that moisture is suddenly and completely with- 
drawn the plant will suffer. 
(To be continued. ) 











Raitway SIGNALLING.—We understand that a simple plan for 
a carriage si known 4s Sinclair's ‘‘ wing signal,” has been 
satisfactorily experimented with for some months on the North 
British Railway. : ; ‘ 

A Russian Fisu Jomt.—Large quantities of rails are just now 
being manufactured in Belgium for Russian lines. They are on the 
foot-rail, or Vignoles pattern, which is, indeed, now gaining ground 
everywhere. ese rails are in no wise remarkable except as 
regards the strange and truly barbarous way in which they are 
being pre for the Tnstead of being made with the usual 

i P holes at each for as many bolts, they are made for onl 
three bolts in all. Jt is notoriously well-known that a fish wit: 
even four bolts is m insufficient, and anyone can see how the 
joints bend under the passage of a train. The third bolt is placed 
in a position that would, we feel sure, make Mr. W. B. Adams, 
the introducer of the fish joint, laugh very heartily. It is placed 
exactly in the middle, a semicircle being stam out of the end 
of rail for the The natural result is that this third 
bolt is of no use in ing up the joint, and it can, at the most, 
only serve to pull the pair of fishes together. It is difficult to 
conceive how such an unmechanical arrangement could have been 
adopted - the ici excavation at first almost appears like 
an ernament, 
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RAILWAY MATTERS. 

THe North and Midland Mauritius lines are sixty-five miles 
long. 
THE tan District Railway is helping up the value of 
property in pton. 

Tue Melbourne and Hobson's Bay line, seventeen miles long, has 
just paid a dividend of 10 per cent. 

THe Londonderry and Coleraine traffic shows an increase of 
£900 for the last six months over the corresponding period of last 


year. 
THE central station proposed by the City of Glasgow Union in 
St. Enoch-square will caabnee; if carried out, an area of 

ten acres. 

A LIVERY-STABLE keeper at Chelsea recently made a claim on 
the Metropolitan Company for £8,000 for the taking of his pre- 
mises, but ultimately accepted £2,500. 

A RuMoovR has been in circulation that the directors of the Great 
Western contemplate erecting peaenes at Carmarthen for the 
construction of locomotives, rolling stock, &c. 

Tue traffic on the Ely, Haddenham, and Sutton line commenced 
on Monday. The line, which is seven miles and three-quarters in 
length, is to be worked by the Great Eastern. 








THe Metropolitan Railway Wareh g wen Ae 4 
to erect warehouses over the station in Farringdon-street, and 
foreign goods, chiefly 


J mee g a building for the exhibition of 


THE Menzibar railway station resembles a gipseys’ encamp- 
ment, the tickets are given on the head of a cask, and the train 
starts about an hour and a-half after the time the bill announces. 
Such is # Spanish railway. 

THERE is a very large increase in the traffic on the South Austrian 
Railway, arising, it may be, from war preparations; such is the 
notion the telegrams give. The more the traffic of this line goes 
up the more the price of its shares appears to go down. 

A RAILWAY company in France was lately compelled to pay £200 
damage to a passenger for detention, the train being so behind its 
time as to cause him to miss a connection which it was necessary 
he should make in order to complete a business transaction. 

In the half year ending Dec. 31, the directors of the Lincoln- 
shire Railway re-laid 13 miles 213 yards of the ———_ way; 
re-railed 2 miles 158 yards; re-sleepered 1 mile 1,748 yards; 

4 miles 925 yards; and supplied with extra sleepers to strengthen 
the line 11 miles 85 yards. 

TuE Manchester, Sheffield, and Lincolnshire Company has com- 
pleted its arrangements to run two of its new steamers between 
Grimsby and Rotterdam. The Leeds and the Bradford are the 
two steamers at present devoted to the trade. It'is stated that a 
bi-weekly service to Antwerp is also to be arranged. 

THE increase of passengers on the Great North of Scotland in 
consequence of the reduction of fares has been 15 per cent. ; the 
total number has increased from 246,198, in the half-year, to 
340,313, being an increase of 46,115 persons carried on the railwa 
during the last half-year in excess of the number in the correspond- 
ing half-year. . 

THE important enterprise inaugurated last year, of connecting 
the Minnesota Central with the North Missouri Railroad by the 
construction of a new line, called the Iowa Central, across Iowa, 
thus making a continuous line of rail direct from St. Paul to St. 
Louis, seems to be under full headway, with every prospect of a 
successful consummation. , 

TuE Boards of the South-Eastern and of the London, Chatham, 
and Dover Railway Companies met on Tuesday, and approved the 
heads of an ment for a united system of working and 
developing the traffic of the two lines, with the view of furthering 
the mutual interests of the two undertakings, and extending the 
facilities of both systems to the public. 

A NEw Belgian Company has been formed under the denomina- 
tion of “ Société Belge de Chemins de Fer,” the special object of 
which is to construct and work railways in Belgium and abroad. 
The first lines to be constructed by this new company are eighty- 
five miles of railway in East and West Flanders. This line will 
worked by the “Société d’Exploitation.” 

THE Newport section of the Brecon, Merthyr, and Newport 
Railway was opened for traffic on Monday, and in a short time the 
line is to be opened throughout from Newport to Merthyr and 
Brecon, completing the communication between the Brecon and 
Merthyr district, and the railways branching off to Shrewsbury, 
MS cgy = Liverpool, and Manchester. The line was constructed by 

. Savin. 


THE report of the Evesham and Redditch wey wy states that 

the works are in active progress. It is expected that ten miles of 
the railway, from Evesham to Alcester, will be ready for opening 
by the end of May next, and the residue of the line, from Alcester 
to Redditch, in about a year from that date. The whole of the 
capital (£149,000) has been subscribed, and £79,800, or upwards of 
one-half, paid up. 

THE Bahia and San Francisco Railway Company are about to 
put on steamers between their ferminus and the city of Bahia. The 
traffic this year has considerably improved, and has probably been 
better than otherwise might have been expected in consequence of 
an abundant crop, but inasmuch as the Government now seems 
determined to take active measures in the construction of con- 
verging roads to the railway, it is to be hoped this steady increase 
of traffic may be maintained. 

EARLY on the 10th inst. an accident occurred on the South 
Devon Railway. A slip of land from the cliffs above the eastern 
entrance of the tunnel, near the Teignmouth station, covered the 
rails with a great weight of earth; and at the time above named 
a luggage train ran into it. Fortunately, the driver and stoker 
had time to leap from the train, and so escaped any injury. 
The trucks were damaged very considerably. The line was 
cleared so rapidly that the passage of trains was not very long 
impeded. . 

Tue chairman of the Ottoman Railway said, at the special 
meeting on Friday, that the necessity of raising further capital 
was explained by the delay in opening the line occasioned by the 
force majeure of very difficult tunnel works; and it is proposed 
that the directors be empowered to issue 6 per cent. preference 
shares not exceeding £300,000. The object of this preference stock 
is to enable the company to borrow upon better terms the amount 
(under £100,000) required to complete the works, by the deposit of 
it as security, and this was the most advantageous course to pursue 
in the opinion of the board. 

THE London, Tilbury, and. Southend Company have entered 
into arrangements in regard to the Thames Haven property which 
the directors believe will tend largely to increase their business, 
because they will be enabled to carry the whole of the cattle im- 
ported from Rotterdam. Although the recent Act of Parliament 
prohibits them from carrying cattle till March twelve months it is of 
the least importance, because if such prohibition continues 
slaughter houses will be erected at Thames Haven, and it is found 
that it is far more profitable to carry dead meat than live cattle. 

THE Midland and South Western Junction re states that 
agreements between the company and the Midland Railway 
Company for subscribing to pas. poe ers their railway have been 
duly sealed by the two companies and exchanged. Arrangements 
have been made for the construction of the railway, includi 
purchase of land, for a sum within the share and borrowing capi 
of the company, and the necessary steps are now being taken to 
obtain possession of the land to enable the contractor to proceed 
with the works at once. The whole of the capital has been sub- 





NOTES AND MEMORANDA, 
THERE are twenty-five varieties of silver ore. 
THERE are over 5,000 railway stations in Great Britain. 
“ “‘CorpuBOY” roads, formed of pine logs, raed common in 


ussia, ; LIER 
ARSENIC was first made known as metal by Brandt, in the 
year 1733, ¥ fe i 
Iy 1833 but eighteen millions of tons of coal were raised from 
lish mines. 


Tue breaking weight of a silver wire yyth of an inch in diameter 
is about 240 Ib. 

CastuM and rubidium have been found to exist in) beet-root 
sugar, tea, coffee, &c. 

Tue full work of a man is obtained by going up stairs at the 
rate of 45ft. per minute. 

PLATINUM was first brought to Europe by, Ulloa, from South 

erica, in the year 1741. 

LakcH and el bear the driving of nails or bolts without splitting 
better than any other woods. 

Cast steel rolls running at a high velocity are used in Stafford- 
shire in the manufacture of fencing wire. 

Ir appears that the loss of metal in carrying out the Bessemer 
process need not exceed 1°83 per cent. 

AccorDING to Coulomb a man can with a winch only do five- 
eighths as much work as when going upstairs. 

THE iar odour of Russian leather is due to an oil extracted 
from birch bark, used in the process of tanning. 

GREEN beech is rather heavier, bulk for bulk, than water. The 
wood has been known to remain sound in water wheels for over 
forty years, 

Two ounces of gold may be easily beaten into 2,400 leaves, and 
a single grain into thirty-one square inches of surface yxp!y5yth of 
an inch thick. 

The lower the barometer falls the more docs ozone develop 
itself ; ata oe of 29in. there is considerably more ozone than 
with one at 30i 

THE first navigable tunnel ever constrmc‘ed in England is that at 
Harecastle in Staffordshire, completed in 1776, by Brindley. It is 
over a mile long. 

THERE is more ozone at Silloth, a seaport town in Cumberland, 
than in any other British station ; in Scotland the amount is very 
great at Braemar. 

In 1801 Ritter observed that a silver salt was blackened in a 
space beyond the violet of the spectrum, ‘and that the red ray 
restored the reduced chloride. 

THE famous Soho Works were first started by Messrs. Buxton 
and Evans, who erected a rolling mill there in 1757. Matthew 
Boulton bought the whole in 1762. 

WHEN Brazil was discovered gold was in such common use that 
the inhabitants made fish-hooks of that metal, no iron being used, 
although the country abounded with it. 

Dvurine the French war the duty levied on coal entering 
London was 9s. 6d. per chaldron. It was reduced to 6s. in 1824. 

This was in addition to the municipal charges. 

In Frankfort, in the year 1862, 5,400 German pounds of the 
finest in silver, worth 163,428 thalers (about £36,000), were 
devoted to the manufacture of nitrate of silver alone. 

INSTANCES of the cure of hooping-cough have occurred where the 
patient inhaled the vapours insolved by the lime used in purifying 
coal gas. Two or three visits to gasworks were sufficient. 

THE illuminating power of one gallon of mineral oil is equal to 
that of 18 Ib. of candles, 221b.. of sperm, 26 Ib. of wax, 
27 lb. of stearine, 291b. of composite, or 39 1b. of ordinary tallow 
candles. 

Ar the zenith distance of 67 deg. 22min. the visible brightness of 
the sun’s rays is 524°7 times that of burning magnesiuin, whilst its 
chemical brightness is only 36°6 times as great as that of the burn- 
ing metal. 

TuE standard weights of the bronze penny and halfpenny are 
145°833 grains and 87°500 ins respectively. They cvase to be 
legal tender when their weights diminish to 142°916 grains aud 
85°750 grains. 

AccorDING to the calculations of Thompson and Joule, a body 
moving with a velocity of thirty-nine miles per second will heat 
the air of whatever density in immediate contact with it two 
million degrees. 

In 1777 Schiele concluded from his experiments that the dark 
tint produced by the action of light on chloride of silver was due 
to reduced silver; and he remarked that the violet acted more 
energetically than any other ray. 

It would appear that needles were first made in England by a 
native of India, in 1545. At his death the art was lost; it was, 
however recovered, in 1650, by Christopher Greening, who settled 
at Long Grendon, in Buckinghamshire. 

Corton was in common use for domestic purposes in India five 
centuries before the Christian era. Less than 2,000,000 Ib. of 
cottoh wool were imported by us in 1697, but in 1797 nearly 
27,000,000 Ib., and in 1857 about 1,000,000,000. 

GOLD mines were worked at Crawford Moor, in Scotland, during 
the reign of James IV., that is to say, between 1488 and 1518. 
In 1526 a company of German miners obtained a t for forty- 
three years of the gold and silver mines in Scotland. 

Tue entire production of cast steel in England in 1851 amounted | 
to but 1,000 tons weekly. At the end of the year 1864 there were 
erected, or in course of erection, fifty Bessemer converters, alone 
capable of producing 4,550 tons of steel per week. 

Aw Enfield rifie barrel made of Bessemer steel withstood the 





Government test, 8} drachms of powder and a bullet, although it 
weighed one pound only. It was then turned down till it weighed 
but eight ounces, and yet still sustained the charge ! 

WHEN silver is fused in an open vessel it sometimes absorbs 
twenty-two times its own volume of oxygen, but it parts with the | 
whole on again a solid, and Gay-Lussac attributes to this 
circumstance the beautiful appearance of granulated silver. 

In the year 1714-15 it was proposed to form a joint-stock com- 
pany to make oil from beech-mast, with a capital of £100,000, and 
a guaranteed dividend of 45 per cent. per annum! Very large 
quantities of beech nut oil are used in the forests of Eu and Crécy, 
in the department of the Oise, in cooking. 

THE association known as Lloyd’s arose, in 1834, out of the 
amalgamation of two socicties—cye of underwriters, which had 
existed from 1760, and the other of shipowners, from 1798. It is 
stated that in 1836, out of 12,000 British ships of more than fifty 
tons burthen, over 7,000 were entered on its books. 

In Styria, Thuringia, and other parts of the Continent, steel is 
produced from crude iron by the decarburising effect of a blast in 
a furnace similar to a refinery. The pigs are melted by charcoal, | 
and a strong blast allowed to play over the molten surface. The 
converter stirs uw the iron to bring fresh —— under the action 
of the blast until he judges by the consolidation of the mass, and 
the colour of the same, that the process has been carried far | 
enough. | 

Dr. Wotiaston succeeded in drawing platinum wire but 
sojonth part of an inch thick, He formed a cylindrical mould 
one-third of an inch in diameter, fixed in its centre a platinum 
wire previously drawn to a diameter of yj,th of an inch, and then 
filled the mould with melted silver. The resulting silver bar was 
then drawn into wire and thrown into nitric acid, which, cating 
away the silver, leaves the platinum wire—which has been reduce 
in diameter as much as the silver—-un' 





| received by the Royal Geographical 
. tions seem to have extended from the bay into the main land. 


MISCELLANEA. 

THE new Palace of Justice is to contain 1,100 rooms. 

A VALUABLE quicksilver mine has been discovered in Jessamine 
County, Ken’ \ 

Last the Parts Oueiins aig Ore pts were £842,320; 
expenses, £743,160; and profits, £99,160, re : 

Tuer Central New York Peat Company gt sale d to open 
the peat beds in the Cayuga marshes in the of Cayuga, 
Seneca, and Wayne. ie 


WE must be the Golden Year when an Industrial 
Exhibition of npn character is not only instituted, but found to 
be successful, at such a place as Sierra Leone. 


THE peretion of the United States has as follows :— 
1800, 925; 1810, 7,239,815; 1820, 9, 1; 1830, 12,866,020; 
1840, 17,069,453; 1850, 23,191,876; 1860, 31,429,891. 

THE tel h cable across the Firth of Forth has been properly 
buoyed off, thus reven: vessels from fo it with their 
anchors, This cable is ed from Granton to Burntisland. 

BIRMINGHAM is about to erect a statue to Watt, The commis- 
sion has been given to Mr. A, Munro. The statue is to be of 
Sicilian marble, 8ft. high, and, exclusive of pedestal, will cost 
900 guineas, 

Tue nine hours’ agitation in the iron shipbuilding is about 
at an end on the Tees and at Hartlepool, as the shave been 
able to fill the yards with non-union men, and have now as many 
men as they require. : 

THE operative stonemasons of Newcastle and Gateshead are on 
strike for a reiuction of their hours of labour to from ten to nine 
hours per day during five days in the week, and a half holiday on 
Saturdays, or 50} hours per week. 

Concress having appropriated 1,000,000 dols. for lighthouse 
purposes, the board contemplates rebuilding, as rapidly as possible, 
all houses destroyed by the secessionists, and expects to re-establish 
light vessels on the Southern coast. 

THE Nova Scotia mines last year produced 24,867 oz. of gold, 
and 652,854 tons of coal, besides iron, of which 1,500 tons were 
shipped to England in bars. 700 men are working in the goid 
mines, and thirty collieries are open. 

THE Me weg aes do not nag in — _— and a-half 
square miles, yet for years t they have suppli ano to an 
average of four hundred Frm per annum, the ee of such 
cargoes in Europe being upwards of £6,000. 

CWINGYNEN, in the district of Llanggnog, North Wales, is the 
inexpressible name of the region in which a new discovery of a 
phosphatic limestone has been made. Phosphatic manures may 
now be obtained within three miles of Birmingham. . 

A NEw invention forthe manufacture of paper socks is announced. 
The socks are made of paper and muslin combined, and are intended 
to bear the same relation to knitted or woven socks or stockings 
that paper collars do to linen or muslin collars, 

THERE are about 110 Lake Superior copper companies now 
living, and of this number 104 have rane + og 13,000,090 dollars, 
exclusive of the original cost of mining location and the sums 
derived from the sales of copper which have been expended in 
developing the mines. 

TuE hospital records, which have just been footed up, show the 
enormous ate of 253,000 Union soldiers to have died on 
battle-fields and in hospitals during the war. i not 
include those who died at their homes of lingering disease con- 
tracted in the service, 

THE salt mines of Nevada are probably the most extensive of 
any in the country. The Humboldt Register speaks of one which 
covers an area of 15,930 acres. No bottom to the salt-bed has evey 
been discovered, solid rock salt being found as deep as any excava- 
tions have penetrated. 

Bortn@s for copper near Frankenhausen, in Central Germany, 
disclosed the presence of the largest and most beautiful caverns in 
all Germany. Two are 800ft. and 600ft. by 130ft., and 40ft. to 
50ft. high. The three @averns have nine ponds of water, and 
several bones were found in them. 

Durine the late spring tides 140 sovereigns were extracted from 
the wreck of the Royal Charter, and it is credibly reported that, as 
the divers are enabled to get at the part of the vessel still under the 
sand, thousands of pounds are yet to be recovered. The gold coins 
are as bright as if they had been newly coined, 


On some of the New Jersey Transportation Company's loco- 
motives, trussed connecting rods have n applied. Thesg rods 
are much lighter and stiffer than straight solid ones, or shoulll be if 
properly proportioned. Such rods have been used in American 
steamboat engines for some time, and are indeed as old as the days 
of Watt. We need hardly add that this is their first application 
to locomotives. 

THE great which led the Loan Exhibition of 
Mediwval Art at South Kensington, in 1864, and which led to the 
formation of a similar collection at Paris in the autumn of last 
year, has also induced the authorities of Italy to attempt the per- 
manent establishment of a Medieval Art Museum, to which the 
various members of the nobility who possess objects of that 
character have most liberally contributed, by way of loan. 

THE ins rs of the river steamboats in New Orleans have 

iven public notice that after certain dates they will condemn all 
ts having tubular boilers, and it is stated that a number of 
engineers in Louisville, Kentucky, had left the boats because the 
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| proprietors persisted in retaining tubular boilers. It seems that 


many of these boilers are so badly constructed that they empty 
themselves by priming and then blow up. 

Ar a meeting of factory hands at Bolton last week they were 
told by a delegate that they ought never to be content till they 
get ‘‘ Kight hours’ work, eight hours’ play, eight hours’ sleep, eight 
shillings a day.” The strippers and grinders at Ashton have made 
a move in this direction by making a peremptory demand for an 
advance to 24s. per week from their present wage of 18s., and have 


| most > pape! chosen a time when a panic in cotton is ruining 


many of their employers. 

A REMARKABLE tree was brought to New York in the month of 
January, 1866, from a western state. It was a black-walnut, 
70ft. long, measuring 4,500ft. board measure; but when cut into 
veneers, it would be thirty times ee hej 135,000ft., which at 
20 cents would be worth 27,000 dols. The cost of cutting and 

lacing it in store for sale would be about 700 dols. Black-walnu 
Kr the last six years, has been gradually taking the lead o 
mahogany, and is worth as much now as mahogany was formerly. 

Ir is proposed to dam up the Kansas river at Lawrence. It is 
ascertained that the flow of water is 70,000 barrels per minute, 
affording with a 6ft. dam about 5,000-horse power, and capable of 
running 300 runs of stone, The Tribune of that city says :— 
si e amounts of machinery are going here this spring, 


u 
| including two woollen factories, three muainahenien of forming 
or 


utensils, extensive railroad-car and 9 goad shops, and 
other purposes, the operation of which would be greatly facilitated 
by the construction of this dam.” 


Up to yesterday (Thursday) morning no further information has 


been officially received of the of the eruption in the 
harbour of Santorin, beyond that already publi in Tue Ener- 
NEER. Cosmos, however, contains a sho h to the effect 
that the explosions are becoming more violent, and that the dis- 
turbances are felt fifty miles out at sea. Fresh cones have risen 
out of the bay, and an outbreak at King "s tory has 


wrapped that part of the island in flame. This is somewhat corro- 
borated by a German map of the progress of the phenomena, 
Boclety, in w the erup- 
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Ix pursuance of a promise made some time since we give 
illustrations this week of the admirable sand-boxes invented by 
Mr. W. Adams for the engines of the North-London Railway. In 
the engraving will be found Mr. Adams’ most recent improvements, 
which consist principally in the use of a hand-wheel and screw 
regulator instead of a notched rod, The sand is carefully dried 
and screened, and the delivery may be regulated with the utmost 
precision, so that on a long slippery incline there is no waste. 
We have carefully watched the working of the apparatus, and 
we have no hesitation in pronouncing it the best thing of the 
kind used on a British railway. Its construction is so exceed- 
ingly simple that minute description is quite unnecessary. The 

toppers are pressed down by a transverse spring, and raised by 
the hand-wheel and rod, as y Fades 


ON THE GANGES CANAL. 
By Tuomas Leary, C.E., Late Superintendent Northern Division 
Ganges Canal. 

Iv is of the utmos’ importance that the public should be put 
in possessicn of such facts in connection with the Ganges Canal 
as shall lead them to for n a just estimate of the great value of 
canals in India. In England canals are generally regarded as 
useful only for the purposes of navigation, and since the develop- 
ment of the railway system are considered to be almost obsolete. 
But in India canals are chiefly valuable for the purposes of irriga- 
tion, and in this point of view itis difficult to over-estimate their 
importance. 

In illustration of this point it may be mentioned that in 1860, 
notwithstanding the incomplete state of the distribution channels 
of the Ganges Canal, it was the means of producing food for up- 
wards of 1,300,000 human beings, which, at the low rate of 
£1 10s. per head, represented an amount of nearly two million 
pounds sterling. In India the promotion of irrigation works 
becomes a matter of public policy as well as humanity, for the 
wide-spreading distress occasioned by the want of water is liable 
to produce discontent and disaffection. 

It is to be remembered, also, that about half the revenue of 
India is derived from land rent. Government in that country 
may be regarded as a great landed proprietor, receiving some 
twenty millions a year in rent; and there is every reason why 
this public property should be improved by means of irrigation 
just as the private property of an English landlord is improved 
by draining and other works. To have the means of bringing a 
supply of water when required on to the parched fields of India 
would have the effect of more than doubling the value of the 
land; it is, therefore, submitted that it would be wise policy for 
the Government to carry out works of this description with 
vigour, although it would involve borrowing money for the 
purpose. 

Even from what has been already said, the Ganges Canal will 
appear to have been useful, and prevented serious distress among 
the population, and probably disastrous consequences to the 
authorities, although it has not paid so well in direct revenue as 
wus anticipated. But the public in England require to be 
cautioned against drawing an inference from remarks recently 
made on the Ganges Canal—that it is a stupendous failure. The 
state and prospects of the canal have been much discussed of 
late, owing to the desire of a company to purchase it as a private 
speculation. It is well known that the authorities, both in 
England and India, are much opposed to the idea of public irriga- 
tion works being undertaken by commercial companies, and there 
appears to be good grounds for the objection unless the pro- 
prietors of the canals are at the same time owners of the land. 

As before observed, navigation being of secondary importance 
with canals in India, their chief value is as channels of irriga- 
tion ;’and when fields require water it must be supplied to them 
at whatever inconvenience as to navigation, or famine, with all 
its concomitant evils, is the result. It is also to be noticed that 
a canal with a continuous stream of water must either be open 
or closed; it is not like a railway that may be opened for a part 
only of its length and usefully worked on such part. 

Again, an irrigation canal presents difficulties for frequent 
inspection as to its condition, and when to this is added the 
fact of the entire dependence upon it of all cultivators of land 
who have left off keeping up wells and extra bullocks for the 
work of irrigation, it shows how essential it is that the works 
should be controlled by a more extensive organisation than that 
of a commercial company. 

It may be said that the chief function of canals in India is to 
compensate for the irregularities of the seasons, and they should 
be looked upon as a means of insurance by which cultivators of 
land, at a cost of about 5 per cent. on the value of their crops, 
may insure them against failure. is arrangement is prac- 
ticable with canals in the hands of Government, but it is 
doubtful whether any commercial companies could afford to 
wait so long for the return of their outlay as would be involved 
in so low a rate of insurance. And as regards the Ganges 
Canal in particular, seeing that it flows through some of the 
most thickly populated districts of India, it is probable that the 
transference of its proprietorship from the Government to a 
company, even if practicable on other grounds, would be pro- 
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LONGITUDINAL SECTION 


ductive of so many complications requiring,legal adjustment, as 
would go far to neutralise the effect expected to result from the 
relief from ownership. 

Several causes have combined to retard the development of 
irrigation on the Ganges Canal. 

First, there is the novelty of the idea to a people who have 
been unaccustomed to material changes for ages and generations 


back. 

Secondly, the distribution channels were incomplete at the 
time of the opening of the canal, and progress was interrupted 
by the mutiny in 1857, and afterwards by the want of money 
caused by it. 

Thirdly, the new settlement of the several districts had also a 
considerable effect in keeping back irrigation. It operated in 
this way: It was known that fields watered from either wells 
or canals have an extra charge put upon them; this induced cul- 
tivators to avoid taking canal water before the settlement was 
fixed in order to avoid the entire tax. 

Fourthly, the uncertainty of supply; and, lastly, the system 
of irrigation in practice. This, however, is common to all canals 
at present; still it may be advisable to advert to the present 
system of collecting water rent, as involving the difficulty referred 
to. In illustration of this it may be stated that in 1861—62 
some 4,000 villages obtained water from the Ganges Canal, and 
there were on an average nearly 200 fields in each village. 
Then as parties incurring water rent possess, on an average, only 
about five fields each, such rent would have to be collected from 
forty parties in each village. It will hence be seen what exten- 
sive accounts have to be kept of lands irrigated, 

In addition to this the difficulties are much increased by the 
want of uniformity in the water rates, and by the defective mode 
of collecting. It would occupy too much space to dwell upon 
the defects and to suggest improvements. 

The quantity of water used is not known, but it is certain 
that there is great waste; for it appears that in the year of the 
famine a sufficient quantity of water was admitted into the 
Ganges Canal to have submerged the whole area returned as 
irrigated (536 square miles) to a depth of no less than 10ft. 

Now it has been found that 10in. depth of water distributed 
over four waterings 2}in. deep is sufficient for wheat and such 
like crops. This estimate seems to leave a depth of at least 9ft. 
of water to be accounted for as the results of the several causes 
of absorption, evaporation, waste, and false returns. The mere 
mention of these facts shows the need of a more effective super- 
vision. Much might be said about the importance of publishing a 
daily register of the height of water in the canal, and thus in- 
ducing parties to enter into contracts for a supply of water with 
a knowledge of what supply they could rely upon receiving. 
These and other points relating to the revenue derivable from the 
working of the canal, although of the greatest importance, can 
scarcely be laid before the public with sufficient distinctness to 
be clearly apprehended. : 

In India, as is well known, engineers have much to do with 
revenue matters, but it would be very desirable, as far as practi- 
cable, to separate engineering from revenue duties, which would, 
in all probability, be attended with benefit to both divisions of 
the work. 

At present the only point intended to be urged is the very 
great importance of promoting irrigation works, such as the 
Ganges Canal, in India. It is much to be feared that the public 
in England are not sufficiently alive to the importance of this 
subject in its bearing on the future welfare and prosperity of 
India. With a view, therefore, of producing a more gene 
interest in this great question, the foregoing facts and considera- 
tions of a popular nature are submitted to public attention. 

(To be continued.) 








Bovi.t versus Gooprer.—(Specially reported for Tae ENcI- 
NEER).—On Wednesday morning the Master of the Rolls gave 
judgment in the case of Bovill v. Goodier. He stated that this 
was a suit instituted by the plaintiff to restrain the defendant 
from the infringement of a patent of the former for the grinding 
of flour, and the collecting and utilisation of the stive or dust. 
The defendant contested both the title and the infringement. 
The case was one of those showing the troubles which often await 
inventors. Up to the time of the expiration of the patent in 1863 
the plaintiff had been involved in constant litigation in its defence, 
in consequence of which the patent was then extended for another 
five years, but the litigation was still constant. In almost every 
instance of such litigation the plaintiff has to establish his case 
from the beginning against every person who brings an action, and 
he receives protection till the invalidity of his right is proved. 
In considering whether the plaintiff has already established his 
patent in a court of law, the case of Bovill v. Keyworth, tried at 
the Court of Queen’s Bench, was a case in point, and in that 
court the patent was decided to be valid both in the separate 
improvements, and the whole in combination, claimed by the 
inventor. The objections urged before him were also evidently 
before the mind of Lord Campbell, in the above case. He was of 
opinion that the ae | away of the dusty air was a distinct 
part of the patent, and on this point he did not find any 
evidence laid before him that had not also been brought 
before the Court of Queen's Bench, except the facts respecting the 
French patents. To these he attached little weight, for they 
did not appear ever to have been successful, and the fact that no 
one uses them shows that they bear little resemblance to the 
invention of the plaintiff's, which is confessedly one of great com- 
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of opinion that the process made 
use of by the defendant was sub- 
stantially the same as that pa- 
tented by the plaintiff. The only 
difference appeared to be, that the 
plaintiff draws out the air by a 
sucking process, and the defer« 
dant by a blowing procesg—a fan 
being used in both instances ; and 
wherever a fan is wns it 
must suck“the air infone direction, and blow it in the other. The 
invention consists of passing a blast over the grinding surfaces with 
sufficient power only to drive the dusty air into the shaft, and 
it mattered little where’ the fan was p so that this result 
was attained. It d to him that the defendant had made use 
of the invention of the plaintiff and adapted the process described 
in the patent. The plaintiff then was entitled to a decree for an 
injunction to restrain the defendant from infringing the patent, 
but in the matter of the validity of the plaintiff’s patent, the 
defendant could not be compelled to agree with the decision given 
at the Court of Queen’s Bench, as he was not a party to that case, 
and the law is that the defendant cannot be bound by a decision 
to which he was not a party. He would direct an issue to try 
whether the plaintiff was the first inventor of the processes 
described in his patent, and the costs would be reserved till the 
conclusion of that case.—{For the present we reserve comment on 
this judgment—remarkable in many ways. ] 

VENTILATION OF THE HovusES OF PARLIAMENT.—Now that the 
Palace of Westminster is again crowded, it will be of interest 
to notice a report prepared by Dr. Percy since the session 
began, stating the mode in which air is supplied to the two 
Houses. The system of ventilation adopted is that of exhaustion, 
the air being put in motion by means of heat applied by coke fires 
in + upcast shafts, the two chief being in the Victoria Tower 
and the Clock Tower. Go under ground, and you are in something 
likearabbit warren. Underas wellasahove ground thereare hundreds 
of air courses; some for supplying cold air, others for supplying warm 
air, others for carrying off vitiated air. There are in this great palace 
steam pipes, of which the aggregate length is about fifteen miles, and 
1,200 stop-cocks and valves connected with these a It is 
sup that no man living knows all these ways for air and 
smoke ; but three gentlemen have now been for months at work 
omy he plan of them. Taking the House that sits longest, we 
learn that the air for the House of Commons is admitted from the 
Star-court and the Common’s-court; it is strained through gauze, 
and then warmed when aon by! Gurney’s batteries ; after this 
it ascends through the floor of the House. Dr. Percy notices the 
difficulty of suiting and satisfying all persons, members young and 
old, those who have been ing and those who have been sitting, 
those who have dined and those who are hungry, those who 
practise cold ablutions and those who are not so fond of cold 
water. Some persons still think there is nothing like open 
wind in the ; but Dr. Percy says it is proved that in 
the House of Commons this diminishes the quantity of air which 
ascends through the House, ot queity raises the fq sone 
several degrees. When Mr. Gladstone brought in his Franchise 
Bill, the quantity of air that was through the House while he 
spoke averaged between 9,000,000 and 10,000,000 gallons an hour. 

e volume of fresh air which a few years ago was considered 
sufficient is now regarded as wholly inadequate. It is considered 
desirable to supply about 2,000ft. per man per hour. Care in 
selecting the place from which the air is drawn is, of course, very 
important. e of the Commons’ inlets for air is close to the 
entrance to the ladies’ gallery, and, notwithstanding all care, the 
drawing up of carri will occasionally cause a supply of air with 
a little taint of the stable-yard. If a person walks through the 
Commons-court smoking, the odour is immediately perceived near 
the Speaker’s chair. It has been difficult also to keep out the 
smell of the kitchen, when its windows are open. But as defects 
are discovered they are remedied as far as possible. Occasionally 
in squally weather draughts are complained of, but precautions 
are taken to render the velocity of the air in the Houses as uniform 
as possible. In the House of Commons the artificial light is 
supplied from the chamber above the ceilings in which about 
1,000ft. of gas are consumed per hour in the evening sittings ; 
none of the products of combustion escape into the House. Until 
recently there was very serious danger from the exposure of 
woodwork in this chamber to heat. The late Mr. Braidwood con- 
sidered that after some eight or ten years’ exposure to heat not 
much exceeding that of boiling water, timber is brought into such 
a condition that something like spontaneous combustion takes 
place. The late Captain Fowke inspected the roof one night last 
session, and strongly expressed his belief of the danger of fire, re- 
marking that throughout the building he had never seen a greater 
mixture of caution and carelessness in that respect. “Attention 
had already been given to this danger, however, and a very large 
quantity of wood has been removed and sheet iron substituted. 
A fire in the ceiling is now very unlikely, and would probably be 
immediately extinguished. There is now perfect control over the 
air in every part of the House ; but some of the committee rooms 
of both Houses greatly need better ventilation, and the improve- 
ment needs only a teifing outlay. Apprehensions were at one time 
expressed of danger from the steam boilers ; but they are inspected 
three times every year by skilful engincers engaged by the 
Manchester Association for the Preventicn of Steam Boiler Explo- 
sions, and all the improvements which they suggest are adopted. 


Tue Pauias.--The official trial trip of the Pallas took place in 
Stokes Bay on Wednesday last. e are compelled by want of 
space to postpone our detailed nt of this trip. It must suffice 
to say that the ship has a pair of compound engines, and carries a 
pressure of 311b. Six runs were first made with full-boiler power, 
with the following results :—Speed of ship (knots). Ist, 14-220; 
Qnd, 11°465; 3rd, 15000; 4th, 10°42; 5th, 15°254; 6th, 10°778. 
Ship’s mean speed, 13°057. Steam pressure, 31 lb. ; average 
vaccuum, 27#in. Revolutions of engines, per minute, 81, 81, 8 . 
82, 81, 80} ; per run, 337, 416, 320, 441, 317, 438. Four runs with 
half-boiler power gave the following figures :—Speed of ship 
(knots).—Ist, 12°457; 2nd, 9917; 3rd, 11°880; 4th, ,10°778. 
Ship’s mean speed, 11°077 knots. Indicated horse-power of 
engines, 3,768. These results prove that the ge of the e es 
was in excess of the Admiralty stipulation, while the speed of the 
ship fell far short of that which it was expected she would attain. 
It is difficult to imagine how the fact could be otherwise, as the 
ship carries a wave some 8ft. high under, or rather over her bows. 
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ERICSSON’S SCREW PROPELLER ENGINE. 





Pernaps no living engineer could point to so many and such 
varied mechanical achievements as Captain John Ericsson. 


Throughout a long career ne has worked, not fur money alone, 
but for fame; he has evidently worked for the love of solving 
the many special mechanical problems which have come before 
him, and not for the mere motive of making a fortune. Though 
more substantial work has, perhaps, been done in this country 
than in any other for mechanical science, it is certain that we are 
too apt to sit down repeating for a whole life-time the same 
thing over and over again; our engineers are generally, unless 
aroused by pressing necessity, too much inclined to look for 
precedents before stirring. England is not the country for a 
man with such original ideas in the construction of prime movers 
as Ericsson ; it is too narrow for such a man to move about, and 
he accordingly did well to take his professional skill to the United 
States. There, people have not a horror of novelty for the mere 
reason that it is new. The life of such an engineer is well worth 
writing, and we are glad to hear that the congenial spirit of the 
Clerk of the Patent Commissioners has undertaken this task. 

Employed by the United States Government during the late 
great war to design the new iron-clad fleet, Captain Ericsson has 
found a wide field for the exertion of his abilities. Having for 
many years directed his attention to engines for driving his own 
screw propeller, it is natural to expect that such a mechanical 
mind should strike out designs of great originality and import- 
ance. After adopting many different constructions, the en- 
gravings, we now publish from tracings kindly lent us by Mr. 
Bennet Woodcroft, may be regarded as presenting what may be 
termed his constructive dernier mot in the matter of an engine 
for driving a screw propeller. 

The common feature of all Ericsson’s screw propeller engines, 
however otherwise different in arrangement and _ principle, 
consists in what he himself has described as “ bringing the power 
of two engines to bear at right angles on a common crank pin” — 
a feature already noticeable in the engines built by him in 1839 
at Liverpool for the Robert F. Stockton. This very vessel, tried 
on the Thames so many years ago, is stated to be even now, not 
only the most powerful tug of her class on the river Delaware, 
but also the fastest. Her engines consist of two cylinders placed 
diagonally, with cross heads and side rods connected to a common 
crank pin on the propeller shaft. In the Edith and the Massa- 
chusetts, Ericsson modified his diagonal form of engine by laying 
the cylinders against the ship’s side under the deck, bottom up, 
with the piston and connecting rods working downwards, but 
still connected to a common crank pin on the propeller shaft. A 
countryman of Ericsson, Captain Carlsund, ied this arrange- 
ment, applied it in a number of Swedish vessels, exhibited it at 
the Paris Exhibition, and with the usual perspicuity of Universal 
Exhibition juries, was rewarded for this exhibit by the great 
gold medal. 

While still adhering to the feature of bringing the power of 
two cylinders on to a common crank pin, the present form of 
marine engine adopted by Captain Ericsson may be looked upon as 
an out-growth of the peculiar engine, with semi-cylindrical cylin- 
ders, which he first applied to the U.S. steam frigate Princeton. 
Excellent illustrations of this engine appeared some years ago in 
a work called the “Imperial Cyclopedia of Machinery ;” but, as 
Captain Ericsson has himself observed, in a letter to Mr. Woodcroft, 
the description began by erroneously stating that “ Watt has 
described a similar arrangement in one of his earlier patents.” 
This is so far a mistake, as Watt—according to a practice he 
adopted, under the then state of the law—of inserting as many 
ideas as possible into his patents—merely described the bare idea 
of a piston vibrating within a semi-cylinder. As Captain Erics- 
son observes, “the Princeton’s engine consists of compound or 


not understood by those who forget that a straight line drawn 
from the crank pin to the opposite journal of the shaft passes 
through the centre of gravity of the piston.” Then, again, “the 
weight of the piston, instead of scraping the bottom of the 
cylinder, is suspended in the journals, and there produces but a 
very small amount of friction.” Nor have critics recognised the 
fact, “that during the passage of the crank pin of the propeller 
shaft through the lower part of the arc of rotation it is nearly 
relieved from pressure by the opposing action of the connecting 
rod—one pushing while the other is pulling. Lastly, the absence 
of the great friction produced by the diagonal thrust of the short 

ting rod against the guides of ordinary propeller engines 
also forms an important item of saving peculiar to the semi- 
cylindrical engine.” 

The weak point in this very ingenious engine is undoubtedly 
the piston. The ends, for instance, must wear unequally and at 
a rate increasing with the radius of any given point from the 
centre of vibration. Ericsson is too good a mechanic to shut 
his eyes to this fact; and accordingly when, in 1859, the United 
States Navy Department “submitted the problem of the best 
screw propeller engine for solution by the engineers of America” 
he “presented a plan of an engine similar to that of the 
Princeton in all essential features" with the exception of the 
introduction of full cylinders instead of semi-cylinders. Since 
that period the greatest success in America has accompanied 
this last form of steam engine; it has been almost universally 
applied to the later vessels of war of the States, and also very 
generally in the mercantile navy of that country. There is not 
a single American Monitor without an engine of this kind, and 
all the Swedish vessels of war are engined on the same plan. 
It has been patented by the inventor, and the accompanying 
plans and descriptions are prepared from information sent by 
Captain Ericsson himself to Mr. Woodcroft. He has also sent 
a beautiful model of it, which may be seen in the Patent Office 
Museum at South Kensington. 

Fig. 1, p. 286, is a side elevation of the engine ; Fig. 2 is a plan ; 
Fig. 3, on this page, is a side elevation, exhibiting a modification of 
the engine. Similar letters of reference indicate corresponding parts 
in all of the figures. “The several direct-acting screw propeller 
engines hitherto constructed,” says Captain Ericsson, “are all more 
or less objectionable in the following particulars, viz., the hori- 
zontal engines occupy too much space transversely in the vessel 
to admit of being placed in the run. The vertical engines pass 
through the decks and project so far above the water-line as to 
be useless for war purposes; and all approved double-cylinder 
engines operate on cranks placed at right angles to each other, 
which involves a series of bearings, much friction, and liability 
to derangement from the shafts getting out of the line. In 
addition to these imperfections, the extreme shortness of the 
cranks, with the attendant great friction on the crank pins and 
journals, to say nothing of the heavy diagonal thrust of the 
connecting rods, are serious defects in the direct-acting screw 
propeller engines in common use.” In Captain Ericsson's pre- 
sent form of screw engine the two cylinders of a double engine 
are arranged in such a manner “that their base or bottom ranges 
with a plane passing through the axis of the propeller shaft, or 
nearly so, in combination with a certain arrangement of rock 
shafts, crank arms, and connecting rods, for imparting motion 
from the pistons to the shaft, whereby he is enabled, first, to 
bring the cylinders nearer to the propeller shaft, and hence to 
economise space and construct the frame of the engine of great 
strength and compactness; secondly, to avoid the diagonal 
thrust and friction of the slides unavoidable when the connect- 
ing rod is attached directly to the crosshead ; thirdly, to operate 
the connecting rods nearly at right angles to each other, which 











double semi-cylinders of different diameters, with pist ttached 
to the common axle in opposite directions, both pistons being 
acted upon by the steam at the same time, their differential force 
constituting the effective motive power.” The writer of the 
description of the engines of the Princeton, in the cyclopedia, 
while allowing that “this species of engine is very compact,” 
and that it “admits of being placed entirely below the water- 
line,” as also that, “although very many other arrangements 
have been since brought out in this country, it is still a pre- 
eminently successful engine,” yet states that “the friction is, of 
course, more than in many others, inasmuch as it is found Pan 
cally impossible to obtain the power of steam with so little fric- 
tion in any form of chamber as a true cylinder.” To these objec- 
tions Captain Ericsson observes:—“In the first place, the 
absence of pressure on the main journal of the piston shaft is 





dmits of the production of a continuous motion with a single 
crank on the propeller shaft, and with a single crank pin common 
to both engines ; fourthly, to employ a crank on propeller 
shaft much longer than half the length of stroke of the piston, 
thereby diminishing the heavy pressure on crank pins and on 
prone which has heretofore caused so much trouble by the 
overheating of the bearings, and at the same time diminishing 
the strain on the engine frame.” 

In Figs. 1 and 2 of the engravings, a and 6 “are the steam 

linders horizontally and transversely of the vessel in 


cylinde arranged 

line with each other and close 7 su on bed-plates 
¢ and d, bolted to the engine keelsons.” e cylinders are “ 
vided with pistons, valves, and passages, as usual. 2, 2, is a plate 
separating the two cylinders and forming a bottom common to 
both ; cl", c!, and d', d', are piston-rodsworking through stuffing- 





frames o and p, which are bolted to the bed-platescand d ; e* 
are crank levers secured to said rock shafts opposite the cylinders, 
and connected by links g and h with the crossheads eM, d", and 


aft ends, and cc ing 
crank pins /', The crank levers ¢ and jf, which are connected 
with the crank pin, are made considerably longer than those 
which are connected with the crossheads, in order that the 
driving crank on the propeller shaft may be made longer than 
half the length of stroke of — and of ample throw to 
reduce the pressure on the jou The levers 
e', e' and fi, f" are so 
that at the termination of each stroke of either piston its con- 
necting rod will be in a line with the driving crank of the pro- 
peller shaft, and the rock shafts are so placed that the connecting 
rods will operate nearly at right angles to each other. g isa 
lever attached to the forward end of one of the rock shafts, and 
a puns g',g" for working air-pump and feed-pump. A 
i ever is to be applied to each rock shaft. e engine 
represented in Fig. 3 differs principally from that shown in 
Figs. 1 and 2 in having the rock shafts below the centre 
of the cylinders, nearly on a level with the bed-plates. Its 
corresponding parts are indicated by the same letters as are used 
in the other figures.” 

“ Tt will be seen that by placing the rock shafts as represented 
in this figure, the cylinders become somewhat more elevated 
relatively to the propeller shaft, which renders this location of 
the rock shafts better adapted to trading vessels than vessels of 
war.” For the former class of vessels, however, Captain 
Ericsson prefers the depressed position of the rock 8 
shown, as it admits of their bearings being attached directly to 
the bed-plates without side-frames. 


ANOTHER FLUE COLLAPSE. 


THE inquest on the five unfortunate men killed a short time 
ago by the explosion of a boiler at the Cwmfelin tin works, near 
Swansea, was concluded last week. The coroner said that he 
had written to the Board of Trade, requesting to know whether 
the Government considered the case of sufficient importance to 
cause them to send down an inspector to assist in the investiga- 
tion. He had received a reply from the Home Office to the 
effect that the Government had no officials acquainted with the 
construction of boilers, and as applications had been refused in 
similar cases, they could not send down a person properly 
qualified, but suggested that the coroner, if he considered it 
necessary, should obtain the assistance of some person from the 
neighbourhood to assist him. 

The boiler was 30ft. long, 7ft. in diameter, and with a 4ft. tube. 
It had a steam gauge, a water gauge, and gauge cocks, but it 
had a safety-valve with only 2}in. area. The boiler was worked at 
about 401b.; the safety-valve being weighted at 43 lb. With this 
pressure both the shell and the flue were seven-sixteenths of an inch 
thick, but the flue was not stayed in any way. The engineer of 
the works said that the steam was blowing off at 43 lb., and that 
there were about seven or eight inches of water in the tube, and 
the man in charge of the boiler stated in evidence that he had 
tried the gauge cocks about twelve minutes before it exploded— 
or rather, and properly speaking, before the flue collapsed. The 
plate of this in was also tried without having been found to 
have lost its ductility. With the usual helplessness of ordinary 
coroners in such cases, he at first believed that “the evidence 
“ which had been adduced showed that a small part of the tube 
“ had been allowed to become bare, and that the plates thus 
“ becoming hot, the water had generated a great deal more steam 
“ than usual, and that the plates on the side of the tube had then 
“ collapsed. The water had been allowed to get too low, and 
“ had generated too much steam on the tube to bear the pressure.” 
A full report of the evidence does not show the least foundation 
for such a belief, and, indeed, the coroner afterwards veered round 
on hearing that “the area of the valve was really only two and 
“a quarter inches.” The jury returned a verdict of “ accidental 
“ death, caused by the explosion of a steam boiler in consequence 
“ of the smallness of the steam valve.” 

It is much more probable that the flue, 30ft. long and 4ft. 
diameter, not being provided with stays, collapsed from mere 
weakness. A competent examination of the flue could have 
easily shown this, and as the steam was blowing off, and as there 
was a pressure gauge, it could easily have been shown, by test- 
ing the gauges, whether the engineer of the works was right or 
wrong in his statement that the flue collapsed at 43 Ib. to the 
square inch. Amongst other omissions in the inquiry, the 
important question as to the last time when the boiler was 
internally examined does not appear to have been asked. Most 
likely the flue had been partially collapsed on some previous 
occasion, through the insufficient safety valve allowing the 
steam to rise too high. The whole matter forms anether 
instance in the long catalogue of similar disasters caused by 
similar ignorance and negligence; and the worst of it is that 
there seems at present no prospect of future amendment. 








LILLE.—In the Bourse or Exchange of this town—a magnificent 
antique specimen of the Renaissance style of architecture—are set 
up a ber of hand tablets ating the achiev- 
ments of the French mechanical inventors, such as Jacquard, Paul 
de Girard, and other engineers who have bencfitted trade and manu- 
factures by their genius and exertions. The idea is perhaps worth 
imitation at Manchester and elsewhere. 

AN AMERICAN ROCK-DRILLING Macuine.— The American Journal 
of Mining, a new publication, contains a description of a new rock- 
drilling machine, which apparently possesses the advantage of 
extreme portability. The eftire mechanism is attached to a 
vertical t, which is secured between the floor and the top of 
the heading or drift by setting it out like a screw jack. The 
drilling apparatus proper slides up and down this t, so as to 

oles in ndicular lines, e blow is struck by the drill 

being projected by the reactive force of an india-rubber spring 
against the rock, the drill being as free from the working machine 
at the instant of striking as an arrow shot from a bow; 300 blows 
per minute can be given with the utmost force the steel-drill 
oe bear. The crosshead to which the drill is attached is 
rawn ag ae thus compresses the spring, by a cam rivetiod 

i 





directly to the piston rod of an oscillating cylinder, the piston of 
which is put in motion by steam or com air. e drill 
point has an automatic turning motion, the entire machine an 


automatic feed, self- acco’ to the varying hardness 
of the rock, the poet oregon Sree cae well, we'are told, with 
the same adjustment when drilling on flint or on 
two inches minute; or on mica, slate, or other 
softer rocks, cut four and six inches per minute. drill 
equally well at any angle, and with them holes can be put in the 
most difficult places with great facility. The machine has been 
brought out by the Rock Drilling Company, New York. 


ite, cutting 
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FOREIGN SCIENCE. 


Porrery Chay IN New ZeaLanp.—Some clays have been found 
near Auckland, but have as yet been little worked, capable of pro- 
ducing choice specimens of the ceramic art. Some specimens of 
pot of these clays have been manufactured by a good practical 
modeller, Mr. Wright, and were forwarded to the last Dunedin Ex- 
hibition, where they were much praised by the judges. 

THe Panmure Bruwok.—A ae of the Tamaki river, at 
Panmure, New Zealand, has just been finished, and is one of the 
largest works of the kind in the southern hemisphere, being iden- 
— in length with the Menai tubular bridge over the Beaumaris 

traits, 

Te LEICHARDT SeaRcH ExprpiTIon.—The ladies’ search expe- 
dition party after Dr. Leichardt has proved a failure. Dr. Murray 
and the whole of the exploring party have been obliged to return, 
after narrowly escaping perishing from drought at Cooper’s Creek, 
where Mr. M‘Intyre, two men, and an Indian remain. Twelve 
camels and all the horses died. It is not intended by those in 
Australia to abandon the search for the respected explorer, and the 
Royal Geographical Society of London recently subscribed largely 
in support of the expedition. 

PLUMBAGO IN AUSTRALIA.—Black lead has been discovered on 
the property of the Matrix Mining Company. It is described as 
sinidlae in all respects to that of the Borrowdale mine in Cumber- 
land, and is found in heavy veins running through a body of 
quartz, 

; DereNntioNn OF THE CHINA Matts.—The Peninsular and Oriental 
Company’s steamship, the Jeddo, ran on shore in a fog on the 
2nd of February at Rajapoore, about ten miles south of Bombay 
harbour. The Jeddo is a vessel of 1,632 tons, with engines of 
450-horse power, and had on board at the time of the accident the 
China mails, seventy-six boxes of specie, and a few passengers. 
She struck at half-past eleven at night at high water, so the falling 
tide soon made all attempts to release her hopeless, On the news 
reaching Bombay the Salsette was sent to her assistance, and soon 
returned with the mails and passengers, but it was found that 
nothing could be done to release the Jeddo before the next spring 
tides, and it is ucubtful whether she will hold together till 
that time. She strvck on a rock which has knocked a hole in the 
hull, so that the water rises and falls in her with the tide. Much 
of the cargo has been saved. 

Tue CatcuTra Ma1is.-- Fast special trains are as a rule never 
run on the Indian railways, but now that the mails are carried 
overland from Bombay, an express mail train carrying railway sorters 
will be started for Budnaira and Buranpoor five hours after the 
arrival of the Red Sea steamer. Accommodation by this train 
will be given to first, second, and third-class passengers at double 
the ordinary rates of fare, and places have to be booked a day or 
two in advance. The Bombay and Bengal Steamship Compan 
has just established a line of packets from Calcutta to Suez, as we 
as from Bombay, so that the Peninsular company’s mail steamers 
have now competition all the way from England to India. 

A LIGHTHOUSE IN THE HoocHty.-—The English Government 
has instructed Colonel Fraser to draw up detailed information for 
the Government of Bengal to enable a to make surveys and 
experiments at the mouth of the Hooghly, with a view to the sub- 
stitution of a screw-pile lighthouse for the present floating lights. 

Screntrvic ENTERPRISE IN France.—The Minister of Public 
Instruction has authorised the expenditure of 4,500 frances towards 
the ,defrayment of the expenses of Messrs. Fonqué and Da 
Carogna, who have been despatched to the island of Santorin to 
observe the eruption, T'wo French doctors, M. Depech, of Paris, 
and M. Raynal, professor at the Imperial Veterinary School at 
Alfort, have been sent into Germany to specially study the disease 
in pork, and its introduction into the human body, 

Pusiic Works IN NEW ZEALAND. — Some large engineering 
works being considered necessary in the province of Auckland the 
Provincial Council of that district appears to be on the point of 
giving encouragement to English capitalists to take the works in 
hand. Just before the January mail left notice of motion was 
given by a member that on a future day he shouid move that— 
“*In the opinion of this council it is desirable to afford every 
facility and encouragement to private individuals and public com- 
panies to undertake and gomplete works of public utility.” The 
notice, which is a long one, then states that the council is of 
opinion that the best mode of uniting the Kaipara country and the 
north-west districts of the province with Auckland is by means of 
a canal, connecting the head waters of the Waitemata with the 
head waters of the Kaipara. It is then suggested that the follow- 
ing terms shall be offered to any public company which may 
undertake the work:—‘‘ First, the exclusive right to the naviga- 
tion of the canal, and the enjoyment of all tolls and dues, without 
charge or deduction for any purpose whatsoever, for a period of 
five years after the opening of the said canal for public purposes ; 
thence after to pay yearly a rental to the province of not more 
than two per cent. of the net annual revenue derivable from the 
canal, to Be computed on the ascertained average profits of the 
company for the first five years. Secondly, that the company 
shall likewise be handed over, for its exclusive use and benefit, that 
block of land in the Kaipara district known as the Tauhoa block, 
contaning 45,000 acres, more or less, on condition that it shall be 
fenced and brought into cultivation (swamps excepted) in a period 
not exceeding five years, exclusive of forest reserves, the said 
reserves not to exceed in the whole one-tenth of the entire block.” 
‘To cultivate forest land and to make a canal at first sight seems 
to demand some higher inducement than the liability te pay the 
local authorities two per cent. of the annual revenue raised. The 
Daily Southern Cross describes the block of land offered as well 
watered and of excellent agricultural quality. It has navigable 
rivers and creeks penetrating it in all directions. The canal will, 
it is said, be a short one, and have to be cut through comparatively 
\evel country. ‘The block of land proposed to be given is inter- 
sected by two navigable rivers, is bounded on the north by the 

\ibertland settlement, on the east by the Church of England 
special settlement land, on the west it has a water frontage, and 
on the south it is bounded by a rising district of settlers. Such 
are the local statements respecting the advantages of the proffer. 

EXPERIMENTS DURING A MAGNETIC StorRM.—M. L. Dufour, of 
Jausanne, has brought under the notice of the French Academy 
of Sciences some experiments made by him during the magnetic 
storm of the 2ist of February, 1866. On that day much mag- 
netical perturbation was visible throughout one part of Europe, 
affecting in a most decided manner the apparatus in the obser- 
vatories at Paris and Rome. At the same-time spontaneous 
currents of electricity disturbed many of the telegraph lines. 
etween five and six o'clock in the morning, for example, in the 
telegraph office at Geneva, constant and energetic currents were 
received on the wires from Bale, Berne, and Milan, whilst the 
lines between Geneva and Paris, and Berne and Paris, were so 
disturbed by these currents as to delay the messages. This pro- 
duction of electrical currents on long lines, at the same time that 
«magnetic storm was raging, has often been noticed, but M. Dufour 
believes they have never been observed on very short circuits. 
Vor several months previously he had had a plate of copper buried 
in the earth, near the Academy at Lausanne, the plate being 
thirty-six decimetres square. To this plate was fixed an iron wire 
three millimetres thick, which conducted the current into his 
laboratory, whence it returned to the earth through an iron gas- 
pipe. The distance beneath the vegetable soil from the gas-pipe 
to the copper-plate was twenty-nine metres. For several weeks a 
galvanometer had been placed in the circuit thus formed to aid in 
some researches on the secondary polarisation of metallic plates 
buried in the soil, the said galvanometer being of the ordinary 
astatic form, and surrounded by sixty turns of wire. In its ordi- 
nary state this arrangement gave a current from the plate of 
copper to the gas-pipe, deflecting the galvanometer needle 43 deg. 
‘This current, caused by the electro-chemical action of the earth, 
was very constant, As a rule, the needle never deviated from the 














above position at all, and when it did it was only the fraction of a 
degree. In the course of several days it might vary a little more, 
probably in consequence of slow changes in the humidity of the 
soil. On the morning of the 21st of February last, being about 
to make an experiment, he was surprised to find the needle 
agitated with very exceptional movements. The deviations were 
from 4 deg. to 5 deg. in magnitude, and of a very irregular 
intermittent character. In the of a few minutes the 
needle passed from 44 deg. to 40 ., then it turned back to 
45 deg., these movements being rapi ly repeated. This agitation 
was to him inexplicable, since had never hitherto aepooed it 
possible that earth currents could become visible om, a very 
short circuit. The variations were observed and noted between 
ten and eleven o’clock in the morning, when, unfor ely, he 
ceased to record them, thinking them of no importance till he 
heard next day how all the principal tel h lines in Europe had 
never been disturbed. There can be little doubt the same causes 
agitated his short line, although the terminal plates were sepa- 
rated by a bed of earth less than thirty metres in thickness. 
Eruption OF BorLine Sprines IN Sicity.—Now that all eyes 
are turned towards the gteat volcanic eruption in the crater 
harbour of Santorin, any other disturbance of the earth 
b of interest, b 150 years ago other eruptions at a 
eat distance from Santorin were supposed.to be connect of te 













it. In fact, it seems likely that all the yolean 
islands in the Mediterranean and its, neighbou d 
chimneys to one great central fire, a fire: the philosdphe 
old thought to exist, and which modern cuperionens more clearly 
indicates. Early this year, on the 15th anuary, at half-past 
nine o'clock at night, the inhabitants of Paterno, at the - 
east of the base of Mount Etna, felt the earth shake beneath their 
feet. On the 22nd of the same month, the earth near 
the ancient salt spring, known as the Salinella de Paterno, in the 
middle of the basaltic lava, was pierced by columns of hot water, 
46 deg. Centigrade in temperature, turning the Salinella into a 
fuming lake, to the astonishment of the surrounding rural popula- 
tion. M. Silvestri, who witnessed the phenomenon, writes that 
the columns were from forty to fifty centimetres in diameter, 
and played for the first two days to the height of a man, dis- 
engaging also much gaseous matter which made a peculiar noise as 
it issued from the dense liquid. This boiling eruption came 
rye son from six circular craters from 1} to 2 metres in diameter, 

ut there were a great number of others less active, and some 
giving out water not above the ordinary temperature. He also 
noticed that when fresh jets made their appearance some of the old 
ones disap’ ed; he could also form them artificially at will, by 
piercing the soil near the borders of the Jake. The hot water 
thrown out by most of the craters smelt like rotten eggs, and 
blackened rae dipped in acetate of lead, thus proving the 
presence of sulphuretted ae The water had a density of 
1°1469 before filtration, and afterwards of 1°0503; the suspended 
matter remaining on the filter amounted to 12°63 per cent. of the 
water and was two-thirds clay and one-third siliceous grains; there 
were also little calcareous incrustations, with icles of iron 
pyrites, and no traces of organic matter. Water from those craters 
where gas is also thrown out becomes covered at the surface with 
a black scum, which yields sulphur, and a bituminous substance 
which burns with a bright flame. The water itself is very alkaline, 
containing 84 per cent. of saline matter, including bicarbonates, 
sulphates, phosphates, and traces of nitrates ; chlorides, iodides, 
and fluorides, and traces of bromides. The bases were sodium, potas- 
sium, calcium, magnesium, aluminium, andferrum; and M. Silvestri 
carried his researches to such a nicety that he resorted to spectrum 
analysis, by which he discovered also the presence of ccesium, 
rubidium, and lithium. Chloride of sodium is found in the water 
in the remarkable proportion of 6°5 per cent., whilst the bicar- 
bonate of lime and the bicarbonate of magnesia give to the water 
its alkaline reaction. The gaseous matter in the water from the 
hottest jets consisted of carbonic acid, 92°53 parts ; oxygen, 0°12 ; 
nitrogen, 4°70; carburretted hydrogen, 1°49; hydrogen, 0°99; hydro- 
sulphuric acid, 0°30; total, 100°13. After detailing other particulars 
M. Silvestri states that he made inquiries respecting other springs 
in Sicily. He learnt that at the Salina del Fiume, to the south- 
east of Paterno, and 1} kilométres from Salinella, a new crater was 
formed, throwing out much gas mixed with water at the ordinary 
temperature. Elsewhere nothing of mark was noted, and since 
the Ist of February last the springs have been gradually resuming 
their ordinary appearance. After this communication to the Paris 
Academy of Sciences, which we have here much abridged, was 
read, M. St. Claire-Deville at once raised the question whether 
this commotion of the boiling springs was not connected with the 
or gaa which broke out in the harbour of Santorin six days 
ater. 
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THE STEAM BOILERS OF THE HOUSES OF 
PARLIAMENT. 

For a number of years Mr. Goldsworthy Gurney was director 
of and a engineer for the heating, ventilating, and 
lighting of the Houses of Parliament. Having been obliged, from 
his great age and low state of health, to retire from his post, Mr. 
Alexander Gordon, C.E., was for some time engaged on the same 
duties. It was, in fact, generally believed that Mr. Gordon 
would succeed Mr, Gurney, as the duties are those of an engineer. 
This has not been the case, and Dr. Percy, the eminent metallur- 
gical chemist, has been appointed to the post. There was some 
talk at the beginning of last year about the dangerous state of 
the steam boilers, stated to be under the House, attention having 
been attracted to the matter by means of a letter written by Mr. 
Gordon to the Standard on the 6th of February, enclosing two 
other letters written to Mr. Cowper, the Commissioner of Works, 
on receiving his dismissal. The reasons assigned for dispensing 
with his services appears to have been “‘the placing of the esta- 
blishment on a more economical footing,” but we do not think it 
ge that Dr. Percy receives less salary than Mr. Gurney. 

r. Percy has wisely enough placed the steam boilers under the 
care of the Manchester Association for the Prevention of Boiler 
Explosions. Ina report addressed to Mr. Cowper, M.P., on the 
ventilation, warming, and lighting of the Houses of Parliament, he 
observes that :—‘* During the last session of Parliament it was re- 
ported that the boilers had not been properly examined for a con- 
siderable time, and that there was reason for apprehension as to 
their condition; and some uneasiness was in consequence excited in 
the public mind, particularly as it was further declared that boilers 
were immediately under each House of Parliament, and that in 
the event of explosion most serious results might be anticipated. 
A question on the subject was put in the House of Commons to 
the First Commissioner of her Majesty’s Works and Public Build- 
ings, and answered to the effect that there was no reasonable 
cause for alarm. The fact is the boilers had been recently in- 
spected in a very careful manner by the well-known engineers 
Messrs. Easton and Amos, and pronounced perfectly safe, and 
there is not a single boiler situated under either House of Parlia- 
ment. As great interests are at stake, it has been considered 
desirable to place all the boilers under the inspection of the Man- 
chester Association for the Prevention of Steam Boiler Explo- 
sions. That association has been established during several years, 
and there is good reason for believing that its operations have been 
attended with great success. It employs skilful practical engi- 
neers, who devote their whole time to the work of inspection, and 
so acquire very great experience in this special kind of observation. 
Three inspections of each boiler are made annually, and each 
boiler is insured against explosion to the amount of £300. The 
chief engineer of the association, Mr. Lavington Fletcher, recom- 
mended several additions to each boiler, with the object of insuring 
greater security, namely, two rings of angle-iron on each tube, 
safety valves of the most improved construction, which are not 
liable to wedge, and which blow off into the open air, and new 


many of the most im + manufacturing firms of Manchester 
and elsewhere have locod. their boilers under the inspection of 
this iation, it was conceived that by following their example 
in this respect at the Houses of Parliament the public would have 
the assurance that the best possible means had m taken to 
lessen the chance of ay megs During last year three inspec- 
tions of the boilers have been made by the engineers of the associa- 
tion, according to the agreement with the Office of Works.” 
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ATER PRESSURE MACHINERY. 

Sm,—In your impression of. yesterday, in the article describi 
Sir W. G. Armstrong’s water pressure machinery, there is a med 
. graph thus :—‘‘ We are of 
opinion that by a judi- 
clous arrangement of relief 
valves, or asmall air vessel 
connected to the cylinder 
coal-cutting machines may 
be worked with a greater 
advantage with waterthan 
with air. In working min- 
ing machinery a natural 
head might be obtained in 
many cases, as the ma- 
chines are worked at a 
great depth below the 
surface, the waste water 
could be withdrawn by 
the ordinary pumping ma- 
chinery in use for draining 
= — 

send you a drawing, 
which I made three years 
ago, of a water: machine 
intended to work an end- 
less rope for drawing coals 
out of the workings, and 
also raising them to the 
surface. The working of 
this hine is pletel 
under the control of the 
top and bottom man, and 
either could prevent its 
being set in motion until 
both were ready; it is also 
self-acting. 

It is frequently the case 
that one pumping engine 
drains several pits, the 
expense and danger of a 
winding engine would 
therefore be saved at 
each, 

The quantity of water 
required to work the ma- 
chine would add but little 
to the quantity tobe raised 
by the pumping engine. 
The thing itself is very 
simple and inexpensive, 
and would bea great saving 
in the getting of mines 
from the workings to the 
surface, 

Again, if the pits are 
at a distance from the 
place where the coals are 
to be loaded, the pumping 
engine may be put to work 
an endless rope or chain 
to each loading place, I 
have so applied the power 
of a pumping engine to 
workan endless chain some 
hundred yards in length to 
convey coal from the pit- 
mouth to the loading place 
on a canal, which has ef- 
fected a very large saving 
in its transit. Therefore, 
; if the engine has a little 
z i more water to, pump, 

——— through the use of the 
water machinery in the pit, it may be made useful in other ways, 
by which it will more than pay for the additional water which it 
has to raise from the mine. < 

London, March 31, 1866, 
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ORDNANCE, 

S1r,—Directly weapons are taken in hand by the Ordnance 
Select Committee they appear to be inoculated with a remarkable 
property of deterioration, for the "ag which, as you had stated in 
your paper of the 17th (quoting the euphonious language of the 
committee) has ‘* somewhat decidedly the lowest velocity,” bas now 
fallen so low that instead of ‘‘ doing everything but speak,” as its 
admirers once affirmed, it is found to do nothing except missing’ 
fire. So sad, indeed, is the state of the Armstrong breech-loader, 
that its old friends are anxious to put the gun out of sight. 

The Times, which used to astonish the public by tales “‘ after 
the ‘ Arabian Nights,’” now takes ate fg care to tell us, when- 
ever any Arsenal muzzle-loading guns are put on board ship, that 
so many “ Armstrong” muzzle-loading guns had been supplied, 
the only possible inference from which is that Sir William has 
re-invented loading at the muzzle, and also made the guns now 
being supplied to her Majesty’s ships ! 

As the facts of the recent 7in. gun competition are known 
but to few, it may prove interesting to your readers to know that 
the latest favourite of the Ordnance Select Committee, the 7in. 
gun, which was proved to have ‘“‘decidedly,” as the original report 
said, and ‘‘somewhat decidedly” as the (professed) copy for the 
public stated, the lowest velocity, was, like its valuable predecessor, 
**the Armstrong,” adopted without any trial of its powers against 
plates, the so-called competition being so transparent a sham that 
the Ordnance Select Committee have not dared to publish the 
programme under which the 7in. guns were tried, in the docu- 
ment entitled ‘ Rifled Guns.” Return to an address of 
the Honourable the House of Commons dated the 24th of 
March, 1865, for “‘Copy of the Report recently made by 
the Ordnance Select Committee on the Trials in Firing Shot 
from the 7in. Competitive Guns Rifled on the Lancaster, French, 
and Scott Systems, and dated 3rd July, 1865.” Some idea of the 
value of this new production may be gained by merely extracting 
from the table given at page 7 the relative mean ranges of the 
Armstrong, French, and Scott guns fired at 2 deg. of elevation 
with the same powder charge of 12 lb., and the same weight of 
shot, viz., 110 Ib. :—Armstrong, 984 yards; French, 1,152 yards ; 
Scott, 1,213 yards, A PRACTICAL GUNNER. 

April 17, 1866. 





THE BELLEROPHON,. 
Sir,—If during the second trial trip of the Bellerophon, when 
the maximum power of the engines rose to 6,048-horse power, the 





water gauges. All these improvements have been adop As 





tof expansion was the same as on the occasion of the first 
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when only about 4,700-horse power were indicated, there 
can be no doubt whatever that the weight of steam consumed in 
the former case must have been much greater than the quantity 
used in the latter. Indeed, it may safely be asserted that it must 
have been so under any circumstances, Whether this difference 
was owing to the lengthening of the funnels or to some other 
cause it is of course impossible for the uninitiated to decide; but 
it is quite certain that no screw propeller, of whatever kind and 
dimensions, can prevent the steam engine with which it is con- 
nected from exerting just as much power as the supply of steam 
and the load to be overcome will allow it to exert, and up toa 
certain point that power may increase as the load becomes greater 
and the speed decreases, 

There is a certain 5 of piston which, for a aren boiler - 
sure, evaporation, and expansion, and wees imensions of the 
cylinder, produces the best result. And if we assume that, in the 
engines of the Bellerophon, the steam is habitually cut off after 
the piston has performed three-fourths of its stroke, that the 
permanent evaporation of the boilers is that which prevailed on 
the occasion of the second trial-trip, and the boiler-pressure 30 Ib. 
per square inch, then the most advan with the steam 
cut off at three-fourths of the stroke, would be 412ft. per minute, 
or about fifty-two revolutions of the screw-shaft ; and that for an 
expansion of one-half, 599ft. per minute, or about seventy-five 
revolutions of the screw-shaft. But if the evaporation only 
amounted to what it must have been during the first trial trip— 
presuming the boiler-pressure and the cut-off to have been the 
same as during the second trip—then the most effective piston 
speeds would pe 319ft. and 464ft., equivalent to about forty and 
fifty-eight revolutions of the screw respectively, To attain 
the test possible speed of the ship; in any one of these cases, it 
would, therefore, for one thing, be desirable to devisea screw pro- 
peller which would revolve at the velocity indicated for the same. 

It redounds, I think, much to the credit of the shipbuilders, 
and the makers of engines and propellers, that—being somewhat 
in the dark as to the resistance which their ships may have 
to overcome at a given speed, not knowing within rather wide 
limits what the available amount of steam may be which is to 
supply their engines, and not being perfectly sure as to the 
effect which the dimensions of the screw may produce—they can 
foretell the number of turns of the screw and the speed of the ship. 

With to the prevailing method of computing the speed of 
a ship on trial, I, would beg leave to remark that, by pro- 
pelling her alternately with and against the tide;and thereupon 
taking the mean of the speeds observed, the real speed of the si ip, 
and the a engine power expended, cannot be co: y 
ascertained. e reason is that, when the tide is in favour of the 
ship, the power which would otherwise be expended in propelling 
her at a given speed is reduced by the t of work done by 
the tide, which would of itself propel the ship, without the hel 
of the engines; ,while, ——s the tide — her, the engines 
have to do a certain amount of work, in order to prevent’ the 
from carrying the ship in the opposite direction to her intended 
course, before oy can exert their power in propelling’her forward} 
besides which, the tidal current decreases in the one case ‘the 
resistance of the ship, but produces the opposite result in the other 
case. The observed speed of the ship may, therefore, according to 
the state of the tide, be much greater in the one case, and much 
less in the other case, than could be inferred from the power 
actually expended ; and the mean speed, as usually ascertained, is 
poset no more correct than if the trial had been conducted 








instances of its permanent character, inventions of this sort would make such a 
reduction in the cost of sinking, driving, and stoping as would in many 
instances double the dividends to the proprietors. The coal-cutting machine 
would be admirably adapted to alluvial mining, and with slight modification 
might be used in almost every operation, it being especiully suitable for breaking 
out loose and t 








i jon more icularly used for hydraulic mining in 
The steps now being taken for supplying the goldfields with water 


Considering the 
probability of the Exhibition attracting from 
number of visitors, more or less interested, either practically or financially, in 
mining pursuits, a more favourable opportunity could hardly be suggested for 
such a display as we have suggested for advancing the best interests of the 
colony in respect to its chief industry. If the subject of this letcer meets with 
approval, as the time is short for the several patentees to forward working 
machinery, I would suggest that it be extended to the latest possible period ; 
indeed the importance of this matter would justify the prolonging the Exhibi- 
tion for that purpose several months later. Herewith are enclosed a list of 
patentees whose machines, in my opiniun, no effort should be spared by the 
commissioners to get entered as exhibits. The inventions I would more 
particularly mention are those of Messrs. George Low, engineer at the Dublin 
Corporation Waterworks, Roundwood, boring and tunnelling machine; E. 8. 
Crease, Tavistock, Devon, invention for tunnelling and boring; J. 1. Johnson, 
Lincoln’s-inn-fields, London, tunnelling machine ; Schwartzkopf and Phillipson, 
Sweden, tunnelling machine; Gay, Paris, tunnelling machine; Vallaure and 
Bugquet's tunnelling machine, made by Cail and Co., of Paris ; Westmacott's, 
Allenheads, tunnelling machine ; Captain Penrice’s tunnelling machine ; Robert 
Ridley, 47, Aldermanbury, London, coal-cutting machine ; Frederick Levick, 4, 
Charlotte-row, Mansion House, London, coal-cutting machine; and Messrs. 
Firth, Donisthorpe, and Bowers, 8, Britannia-street, Leeds, coal-cutting ma- 
MARK GARDNER, 


Mining Manager. 


chine.—I am, gentlemen, yours truly, 





PRACTICAL PUDDLING,. 

Srr,—The letters of your correspondents on puddling are read 
here with much interest; itis a very important subject, particular], 
as materials and wages are so high in price for wang een. 
should'think the costs would be better understeod if the selling 
price of finished iron, pigs, coal, materials used, and puddled bars, 
were given; also the names of the districts, as persons could then 
form an opinion as to which % the best system for making iron. 

Wolverhampton, April 17th, 1866. METAL. 





Srr,—-Will yas correspondent “ Iron” inform me where I can 
see a charcoal bloom made from sheet iron scrap or soft iron 
turnings that will hammer down into a bar that will temper and 
harden? if so, he will much oblige. As regards the charcoal fire 
being used from the very oldest time to make bars for steel, the 
statement is quite true, for the time was when there was no other 
fire, but such bars had oo pr into cementation boxes before 
they were melted into M. Fremy tells us laboratory 
researches and practical observations prove the utility of nitrogen 
in cementation, and shows that steel is nat merely a carburet of 
iron. He further says cementation depends'on the one of 


precy 2 to the metal. : “Iron that 
Suse it eet ecaroe t what to 


” 
D welding 
pods Fp ond gern gs him. as he appears to 
to the old school with which nothing will do bat fron and carbon. 
I will just relate what happened in this neighbourhood lately. 
A certain gentleman, who is manager over the steel department of 
a large ironworks, ordered two tons of best steel, which was paid 
for before it was tested. When it came to be used it was found to 
be so hard and highly carbonised that it could not be worked. 





with ships differing from each other in dimensions, though fitted 
with the same engines and propellers. The same observations 
would apply if the experiments had been made with an alternately 
favourable and contrary wind prevailing. 

Referring to an observation made by ae in your recent leaders, 
as to the possibility or probability of the resistance of the Belle- 
rophon having been reduced or modified by a following current, m 
opinion is that, for such a current to produce aneffect of that kin 
it must be in existence before the prcpeller begins to act upon the 
ship. Whether a given ship have a rapid or a slow following 
current, or none at all, depends, I believe, altogether upon her 
* shape, which latter determines her resistance. Cc. 
April 16th, 1866. 





THE BEST POINT OF CUT-OFF IN MARINE ENGINES. 

Srp, —I regret not having seen Professor Rankine’s paper in your 
last number. In the particular report of the proceedings of the 
Institution of Naval Architects, which I did see, the title only of 
paper was given, and thence the mistake. While writing, allow 
me to correct an error I notice in my letter, at the foot of page 
273. My patents for double expansive end-to-end cylinder marine 
engines, with either double or single piston rods or trunks, was 
taken out in 1855, and not 1865 as printed. 


Westminster, April 14th, 1866. EDWARD E. ALLEN. 





MELBOURNE INTERCOLONIAL EXHIBITION, 

Srr,—On behalf of the commissioners I have the honour here- 
with to forward you details and regulations relating to the forth- 
coming exhibition, the giving publici’ which by any means in 
your power will be duly appreciated: e commissioners. 

I would direct your artioalar ati to the pamphlet con- 
taining extracts from the juror’s at the International Ex- 
hibition, London, 1862, showing the importance attached to 
Australian mineral productions; my special object in addressing 
you being to attract the notice of anywho may have effected im- 
provements in mining machinery to ber field which is here open 
for the disposal of really good workable ap, especially those 
adapted for boring and tunnelling fort gold, quartz, coal, copper, 
and other minerals, * 

The commissioners desire to exhibit all the mechanical improve- 
ments of this kind that can be gathered together, believing that by 
so doing the interests of the pa snr ag well as those of the home 
manufacturers, will be materially promoted. Full sized machinery 
or working models would be equally acceptable; and I may add 
that as the building in which the exhibition will be held, is to 
become hereafter a public Museum and. Department of Industrial 
Art, such mechanical illustrations could be made permanently 
accessible to the public, thus securing w publicity far beyond that 
of the few months during which exhibition will be open. 
According to the wish of the exhibitors the goods would be thus 
received for permanent exhibition, or at the close of the present 
one be handed over to any person duly authorised as agent. 

In conclusion, I would observe that although the scheme of the 
Intercolonial Exhibition is strictly to encourage colonial produc- 
tions, the importance of possessing the highest class of machinery 
for mining purposes is a sufficient reason for inducing the commis- 
sioners to make this branch an exception to the generalrule. The 
models or machines could be received here w to the end of 
September. . W. Wricart, 

Offices of the Royal Commission, 64, Elizabeth- eet 

street, Melbourne. mien my 

P.S.—The accompanying letter will be found also to lave a 
direct bearing on the stuject. <p 

(EXTRACTED FROM DICKER’S MINING RECORD.) 
Mount Tarrangower Tunnelling and Gold Mining Company's Works, 
Maldon, February, 8th, 1866, 
To the Secretary of the Intercolonial Exhibition. 

Dear Sir,—I respectfully request that you would submit for the consideration 
of the honourable the Commissioners of. the Intercolonial Exhibition the 
desirability of taking measures to induce of mining machinery in 
Europe and America to forward for exhibition models of their working ma- 
chinery. I would mention more especially thatiglass coming under the head of 
rock-boring, tunnelling, and coal-cutting machiiges, At the period of our latest 
advices from Europe there were up ds of P d m chines of this 
description, many of them in dally operation, in their efficiency equalling, 
so it is said, the most sanguine expectat of their constructors. The 
importance of the introduction of such y into the colony cannot be 
too highly rated, as it will render productive vast tracts of auriferous land now 
considered too poor to work, In quartz mining, which is daily affording 








The ger could not return it because it was paid for ; he had it 
thrown into adark, damp cellar, out of the way. It lay there two 
years nearly, untilsome inferior steel was required for acertain pur- 

This steel was brought out, and when it came to be worked 
it was found to be of such excellent quality that it was put by for 


all best a pomeg 

Now, will any sensible man say that it lost any carbon in that 
dark, damp cellar? Isayno, But it received oxygen, and this 
made it more malleable and easy to work, and as it contained a 
—~ amount of carbon, and received oxygen sufficient to give it 
malleability, that was the cause of its superior quality. But it is 
well to bear in mind that when I speak of carbon I mean a com- 
bination of nitrogen and carbon, because I can get nitrogen out of 
all steel if I send hydrogen gas over it at a red heat. If steel 
owed its property to carbon alone—and as we all know it loses the 
former at a red heat—how easy it would be to decarbonise all car- 
bonised iron. But the trade well know such is not the case. 

“Tron” says the difference in his theory and mine is that I 
abstract the nitrogen. Now, where can he find that in any of my 
letters? Itis just the reverse. I say keep it allin. I told him 
that in the boiling system I used ground charcoal to save it, and 
in the drying system I used water to retain it. 

Next, what causes the iron to congeal? Why, oxygen. As the 
iron keeps receiving it it es more malleable, until the heat of 
the puddling furnace is n cient to keep malleable iron in a 
state of fusion. But let thf iron be taken to the crucible, where 
heat enough to fuse it may B@ had, and by adding carbon we may 
abstract the oxygen and cast iron again. Next, how is it 
that iron containing 4 per cent. of carbon loses 3 per cent. in 
becoming eable? Four per cent. of carbon would require a 
large amount of oxygen to neutralise it, and with our present 
knowledge we know no other means of getting the oxygen in but 
by heat ; and those two ‘elements ‘cainot stand in the presence of 
heat without forming combustionand going, and every bit that 
goes is a loss to the mariufacturer. 

Let “Iron” take a bar of cast iron, say, 2in. by jin., that con- 
tains 4 cent, of car’ and cover it well with the oxide of 
iron and keep it red-hot for ten or twelve days, it will absorb 
oxygen and become so malleable that he may bend and twist it, 
and still it will contain from 3 to 3 cents of carbon. 
~ *B.” wants me to refer to some er authority than myself. 











In my yy it can do little to refer to men who have never 
made a in their lives. The metallurgist Karsten tells “ B.” 
that the of bar iron is conside diminished by the 


presence of 0°37 per cent. of silicium; While on the other hand 
the celebrated Swedish chemist Berzelius tells us that he detected 
1°8 per cent. of silicium in bar iron that was strong, malleable, and 
useful. In “‘B.’s” paper No. 5 he says: --‘‘In practice we find 
that when water is thrown upon cinder sufficiently hot to decom- 
pose it, a of its oxygen combines with the cinder, and the 
cohesion of the cinder is so far overcome that it will fall to 
pieces,” Now where has he any room to cavil at my statement 
that the overplus of oxygen in cinder made it unmalleable? If 
cinder that has got such a large amount of oxygen has an affinity 
for still more, what must the iron in the puddling furnace have ? 
I can assure both “‘ B.” and ‘‘ Iron,” that when the iron has lost 
its o: min the blast furnace it will have it back whenever it 
comes in contact with it; and as it receives it in the puddling 
furnace it keeps becoming more malleable until the heat of the 
puddling furnace is not sufficient to retain it in a state of fusion, 
then it congeals, as “‘ Iron” ealls it, As carbonic acid lies in lime- 
to about 46 per cent., so it will lie in,bar iron, and the more 
is in the better, and more fusible it will be on the smith’s 
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particles wy to the size of 
spondents w Kind of gas is tinimeeNéae I say the 
penetrated the shell and entered into combination with 
the carbon; and, as I said before, a good bar of iron is a combina- 
tion of o. iron, If these particles expand so 
much that burst, the gas goes off and crystals are formed. 
Let either “Iron” or “B.” stand by the furnace while a puddler 
boils his heat; if that iron contains either silicium or aluminium, it 
will have a greater affinity for oxygen when the heat is on the 
“* top boil,” a.¢., as high as it will boil. If he will pull the damper 
up and go into the ash pit and make a hole through the fire bars 
so as to admit free oxygen, as the latter passes over the iron the 





distinct les as they ing over will receive oxygen #0 
rapidly that they will e and and a that 
does so will form a crystal, and the heat will be all cold-short, and 
rotten. If he will repeat the experiment, and when the iron is 
coming on the boil cover the ith coal and lower the 
damper 80 as to just keep a bright yellow flame in the furnace, 
the particles will expand, but not burst, and will stick ther 
like so many balls of wax, and will all form fibres and be iron. 
“B.” speaks of different classes of iron, but gives the puddler 
no information how to work inferior iron to the best advan 
Clayton, Manchester, April 17th, 1866, W. Corsert, 





THe THAMES EMBANKMENT.-—-As Mr. Fowler has taken the 
trouble to write a letter in reference to the Thames Embankment 
Railway, it is a pity he does not say plainly and explicitly what is 
going to be done. He appears to question the statement made by 
THE ENGINEER, to which we called attention, that the embank- 
ment is threatened with destruction by an open cutting for the 
railway, but does not venture, as far as we can understand his 
letter, to give it a direct contradiction. Mr. Fowler assures us 
that ‘no difficulty has arisen or is likely to arise in designing 
these works, so as to be compatible with the preservation of the 
beauty and utility” of the embankment; but then, of course, a 
railway engineer may have peculiar notions as to “beauty and 
utility” in such a case, and may think both attained by an open 
cutting. Mr. Fowler adds that the line ‘‘ will not interfere in the 
manner suggested, or in any other manner, with the roadway, or 
with the other objects of that work.” But here again there is a 
vagueness which we should be glad to sce cleared up. A cutting 
—_— interfere with the embankment, but not with the roadway, 
and “other objects” may mean anything or nothing. If Mr. 
Fowler will say distinctly that the line is to go through a tunnel 
and that there is to be no open cutting, there will be an end to 
public apprehension on the subject. It may be remarked also as 
somewhat odd that the plans should not yet be pre for a work 
sanctioned two years ago, and which—-one would think—ought 
already to have been commenced.—Pall Mall Gazette. 


THE METROPOLITAN Frere Brigade Stream Fire EnGines.— 
Messrs, ee Page od and Sons have just supplied, for ths use of 
the Metropolitan Fire Brigade, three of their patent horizontal 
steam fire engines, Two of these are of the light class, wi sin- 
gle cylinder of 6jin. diameter and 18in. stroke of piston, and one of 
medium size, with double cylinders, each 6jin. diameter and 18in. 
stroke of piston. These makers have'also one of their large size 
double-cylinder engines, with 24in. stroke of piston, like the 
* Sutherland” of the tal Palace competition, and the same as 
they make for the royal dockyards of England and France, in hand 
for the Metropplitan Fire Brigade. 


ANSELL’s Frre-DAmMp [NpDICATOR.—-Mr. George F. Ansell exhi- 


bited on the 18th., in committee-room D of the House of Lords 


before the President, Secretary and Committee of the Mining 
Association of Great Britain—his proposed plans for indicating the 
presence and the amount of fire-damp, and of carbonic acid gas, in 
coal and metal mines. Mr. Ansell first explained the nature of 
his process, and then proceeded to give some illustrations of the 
force obtained by diffusion. He then developed his plan of opera- 
tion to meet the contingency of a sudden irruption of the deadly 
gas, or for indicating its slow accumulation. at appeared most 
remarkable to us, however, was Mr. Ansell’s experiment with 
eee to carbonic acid gas. With that substance the india-rubber 
ball expands instead of contracting as might be expected. No 
explanation was afforded of this phenomenon, from the simple fact 
that no known law could be made to account for it. Mr. Ansell 
stated that he was pursuing a course of experiments with a view 
to its elucidation, and that he would not rest until he had effected 
it. The President expressed opinions most favourable to the 
invention, and Sir George Grey has ordered an official inquiry into 
the merits or otherwise of the fire-damp indicator. The pocket 
instrument indicated most favourably the existence of both fire- 
damp and carbonic acid gas. Messrs. Marrat and Short, of King 
William-street, City, were the makers of the apparatus exhibited 
in committee-room D, and they deserve credit for the practical 
skill with which they have realised Mr. Ansell’s ingenious ideas, 
SuBsTITUTE FOR EMery.—An impor‘ant invention has just been 
patented by Messrs. Bond, Bussel, and Fisher, of Newport and 
Tredegar, Moninouthshire, the object of which is to manufacture 
from the refuse slag of ironworks an improved substitute for 
emery. It is well known that innumerable inventions have been 
proposed from time to time for the utilisation of the refuse and 
useless slag, but still the vast heaps that are to be seen near all 
old-established works continue to increase, and in many instances - 
the proprietors have been seriously inconvenienced, and have 
had to incur a large expenditure in order to provide ground for 
depositing the slag upon. It is, therefore, a matter for con- 
gratulation that one more invention is to be added to the list 
of those pro’ : for utilising the refuse material, Messrs. Bowd, 


Bussell, an having discovered that slag possesses the 
a ae iw of emery, and further, that it is even superior to emery 
or polishing iron, steel, brass, and other metals, and the cutting 


of precious stones and other hard substances. Additional import- 
ance is attached to the invention when it is taken into considera- 
tion the expense incurred in bringing emery from the Levant and 
other distant parts, and contrast it with the fact that slag is so 
easily procurable, The new article has been appropriately named 
** metalline,” and it is said that it can be produced at about 80 

r cent. less than the cost. of emery. We have inspected a bar of 
iron on which the ‘‘metalline” has been tried, and to all appearances 
it does its work quite as effectual as emery. We understand that 
the ‘‘metalline” is about to receive a practical trial at several 
establishments, and the results will duly noted in Tuer 
ENGINEER. 

AERONAUTICAL Soctety or GREAT Britarn..—At a meeting of 
the council of this society, held at Stafford House, St. James’s, on 
Tuesday, the 17th inst., James Glaisher, Esq., F.R.S., in the 
chair, the following new members were announced :—Messrs. 
Robert Holland, rae Middlesex; Charles Carttar, Coroner 
for Kent; William Frederick Harrison; F. M. 8. Bartro Wey- 

mas Dick Sanders, 60th Rifles; A. J. Melhuish 
: , Portman-square, Messrs. Hatton Turno? 
Castra”) and Henry Wright, nominated 
by his Grace Duke of Argyll, were elected members of 
the council, Mr, F. W. Brearey, the hon. sec., read a paper con- 
tributed by William Fairbairn, Esq., LL.D., advocating perseve- 
rance in meteorological experiments, with a view of increasing our 
knowledge of “‘ the law of storms, and of electric and magnetic 
phenomena, which enter so largely into the movements of elastic 
fluids when united to vapour and heat in the shape of clouds.” 
Mr. Butler contributed some interesting facts as to the progress of 
the science in France, gathered in his recent visit to Paris. Some 
discussion ensued as to the feasibility of an exhibition for a 
short time in London of the various models which illustrate the 
mode of ascent into'the atmosphere without the aid of balloon 
and Mr. Butler undertook to communicate the views of the council 
to the French Societies, so that the inventions of both countries 
might be collected in one exhibition. It was arranged that the 
first experiments under the auspices of the society should take 

lace next month, conducted by Mr. Glaisher, F.R.S., and Mr. 
estcar, of the Royal Horse Guards, when, in addition to observa- 
tions of a meteorological nature, some experiments specially 
adapted to the confirmation of a theory as to the flight of birds by 
Mr. Wenham, C,E., should be attempted from the car of a balloon. 
A general meeting of members was advocated at as early a date as 
should be warranted the value of the information to be 
imparted to them. The secretary announced the following 
donations—Colone! Morrieson, £5 5s.; Henrie Reda St, Martin, 
£1 18,; and Mr. Potter, £1 1s. 
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- Norice.— A Spzcrat Eprrion of Tae Encinesr is published for 
Foreten CIRCULATION. ion, printed upon 
for the purpose, will pas through the forcigm 


noticed in our abstract. 
In our article on Ruthven'’s Hydraulic 
the :—** Even this waste 


avoided by placing the 
it is hardly necessary to point out that a 
useful effect would be incurred by the submergence of the adjutages. 
SILVERING GUTTA-PERCHA. 
(To the Editor of The Engineer.) 
_ §tR,—Will you, or any of your correspondents, be kind enough to inform 
of an easy way of covering gutta-percha with bronze or silver ? 


lieve,” ac. 
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of Observations on the Flow of Water off the Ground in the Woodburne Dis- 


trict, Ireland,’’ by Mr. Robert Manning, M. Inst. C.k. 
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THE NORTHUMBERLAND. 

A FORTNIGHT since we expressed our conviction that the 
launch of the Northumberland would be successfully ac- 
complished, and we feel much pleasure in announcing that 
our prophecy has been fulfilled to the letter. The ship 
was successfully sent down, or more strictly speakin 
floated off, the ways on Tuesday last, about three o’cloc' 
p.m. ; just one month having elapsed between the first 
attempt and the last. It will be remembered that we 
also attempted to account for her stoppage on the 
ways by assuming that the lubricant been scraped 
off the sliding-planks by the cradle; and this assump- 
tion appears to be me out to a great extent 
by the result of an examination of the ways. In 
several places the grease was completely stripped off, and 
in other places burned uP, while the timber of the sliding 
planks was torn and “rucked.” During the last fortnight 
the bilge logs were almost entirely-relaid ; but the launch 
on Tuesday was accomplished with so little friction that 
the new grease remained almost untouched—a fact which 
will cease to appear remarkable when we state that, before 
the dog-shores were knocked away, the vast hull had risen 
off her cradles about 16in. aft and lin. forward. r 

The whole process of launching the ship was tentative. 
The reduction of the inclination of the ways was, in a cer- 
tain sense, an experiment; and at every trial since the 
first, increased power has been brought to bear. It has 
always been hoped that enough was provided, and it is 

ible that the ship would have been got off long since 
the tide risen just to the point anticipated. Too small 
a margin was left for contingencies, and therefore the ship 
remained on the stocks till Tuesday, when much more 
energetic measures were employed for getting her afloat 
than had been previously tried. A large number of empty 
casks were lashed under her bows, and all the new and old 
timber buoys were also employ Seven hydraulic rams 
were provided to lift her fore foot and push her down the 
ways; but they appear to have been scarcely used. The 
te force of the four rams working horizontally was 
at 2,000 tons; that of the vertical rams 1,800 tons. 
Large wooden camels were fastened with much difficul 
beneath the ship’s quarters and stern, representing wi 
the empty barrels, a floating power of about 1,600 tons. 
The displacement of the ship herself at > water equalled 
about 4,000 tons; and the aggregate displacement was 
thus so great that, long before high-water, she showed un- 
mistakeable symptoms of liveliness, 

Soon after -past two, indeed, she began to move 
slightly, but still perceptibly, down the ways, and so 
jammed the struts which had kept her upright that it was 
with great difficulty they could be remov It was very 
wisely determined not to give the ip ey for working the 
rams till the river was clear and all else in and 
such an opportunity did not occur till close on three 
o'clock, when the men were set to work at the hydraulic 
presses. There were a few minutes of anxiety as the 
gangs heaved at the pumps. Then the vessel at last 
moved, and as she did so drew one of the anchors which 
moored her, under a stand on which many spectators 
were collected, thereby causing some consternation. The 
chain cables were immediately iec go by the run, and 
as they came with a thundering rattle out of the hawse- 
holes the Northumberland glided slowly, but with 


the | docked the ship 





‘ect ease and regularity of -motion, into the river. 
she was taken in charge a host of steam tugs, 
which had quite as much as could do to keep 
her from going ashore under the influence of the 
tide running up, and in about half an hour the vessel 
brought to moorings laid down for her in the river, a space 
having been specially dredged to afford water enough to 
taking the ground at the ebb. From this e will be 
removed to the Victoria Docks, where her equipment will 
be with at once. All is well that ends well, 
but it is worth considering whether under the circum- 
stances, it would not have been the best plan to have fairly 
in the first instance, by constructing a 
light coffer-dam into which water would have been lifted 
at high tide by powerful centrifugal pumps. The dam need 
nothave been very cre | or very carefully made, as it would 
only have had toresist a head of some 18in. or 2ft.—the differ- 
ence between the levels within and without. The stern post 
being properly protected by timber guards, the ship on her 
way to the river would carry the dam before her without 
trouble or risk, care being taken that ere she touched it she 
would have so far advanced into the stream as to havemore 
than 2ft. of water to spare between her keel and the bottom. 
It is obvious that the details might be easily modified, and 
the great power of raising enormous quantities of water 
through small heights in a short time placed at our disposal 
by the centrifugal pump, obviates many objections to the 
scheme which would have proved insurmountable a few 
years ago. 
CONTINENTAL RATES OF WORKMEN'S WAGES. 


Aw Englishman travelling on the Continent is almost 
sure to be twitted with that famous importation of locomo- 
tives from France into England by the Great Eastern 
Railway. Continental mechanics do not perhaps believe, 
as Mr. Bovill is reported to have stated the other night in 
the House of Commons, that “a portion of some of our 
“ manufactures, such as that of locomotives (!) has been 
“transferred to the Continent;” but it is certain that we 
are beginning to import many things we should never have 
dreamed of importing a few years ago. Many theories have 
been adduced to account for these facts. For our own 
aaa wens Amat readin wages paid in Belgium, 

rance, and Germany, is almost a sufticient explanation. 
One or two other minor eauses might be cited, but we think 
that a plain statement of the rate of wages paid in Belgium 
will show the principal element of the late success of forei 
competition in the engineering trades. Belgium, with its 
proximity to the sea, its canals, its wealthy coal-fields, and 
its industrious population of mixed Teutonic and Romano- 
Celtic origin, resembles this country in many respects, 
though we do not think that the price of labour greatly 
differs at Paris or Berlin from that at Brussels. 

A working fitter (ajusteur) gets in Belgium —at, for 
instance, Charleroi—from three to four francs a day, or, in 
English coin, from about 2s, 6d. to 3s. 4d. per diem of 
eleven working hours. A journeyman pattern-maker 
(ménuisier-mecanicien) earns about the same wages, which, 
with superior workmen in either case, and with erectors 
(monteurs), sometimes rise to a maximum of five francs, or 
about 4s, 2d. per diem. Unskilled labourers, or jowrna- 
liers, receive in most Belgian districts wages bearing a 
rather higher ratio to those of skilled labour than the same 
rate in ii land, A labourer in an engineer’s workshop 
thus gets from two to two and a-half francs per day of 
eleven hours. In corroboration of this low price of 
labour may be noted the rates paid in other departments 
of industry. The conducteurs, for instance, on the Belgian 
railways, who have, as on some German lines, to take the 
tickets by walking to and from the different carriages 
on foot-boards at the sides, are paid from 11,000 francs to, 
in some few cases, 21,000 francs per annum for their 
dangerous service. In winter this work is peculiarly 
dangerous and difficult, on account of the slipperiness of 
the foot-boards through the ice, and from the numbness, 
caused by the cold, in the hands. Belgian railway statis- 
tics show that at least one of these conducteurs fait la 
pirouette, to use the technical ex ion, every year, and 
is killed-under the wheels of the train. This fact has been 
rightly adduced to show that, as the extent of the English 
lines is ten times the length of the Belgian railway net, 
the use of foot-boards in this country (supposing it were 
possible with the existing narrow tunnels and bridges) 
would be attended with the loss of ten lives per annum. 

Just at this season of the year many hundreds of men 
and boys emigrate from ium to Germany, and even 
more distant countries, as brick-makers. We were told 
that with the clay, straw, and water furnished to them— 
=o fact, but their tools—they are able to make 
1,000 bricks at such a low price as from six to eight francs. 
In winter these same people make nails of various sizes, 
Two causes enable theni to compete with machinery—in 
the first place, the father working with his children, as 
they ment do, can, in making the bricks, carry out the 
profitable principle of the division of labour by suitably 
apportioning the different tasks; in the next place, the 
price of iage — always a considerable factor in the 

rice of bricks—is reduced to a minimum by human 
xen, which can transport itself on the spot, and which 
requires no first outlay of capital. But it is at any rate 
astonishing how they manage to live, and even to save 
money, on such low wages; and the facts can only be 
accounted for by. remembering the extremely sober and 


economical habits of the people. 
Entering an lish engineering shop, we find a very 
dierent ohote of things e rate of wages paid in Man- 


chester can be taken as a medium between the two 
extremes of the high wages in London and the lower rates 
in the north of England and Scotland. The average rate 
in Manchester for a fairly fitter can be taken as, at 
the least, 30s. per week of fifty-seven and a-half hours, 
The Saturday half-holiday is unknown in any country but 
this, and is, in fact, more cultivated in the Lancashire 
districts than in other parts of the country. The pattern- 
makers are paid about the same wages as the fitters, and 
the erectors often get rather more than either. In many 
shops, in fact, and especially in those—such as shops where 
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stationary engines are made—where, as machine 
roe afer be so well applied to the work, more manual 
ene ny pre the wages of the men are yet higher, and 
ge to 33s. per week, oreven more, All these pri 
it must be borne in mind, are for only about fifty-seven om 
a-half hours of labour, and any additional time is paid for 
at an increased rate of about Soy sore cent. Waking, 
therefore, the average wage of a Belgian fitter at three and 
a-half francs per day, or about 17s, 6d. per week of sixty- 
six hours, we find that he gets little more than threepence 
per hour. His English compeer, at 30s. per week of fifty- 
seven and a-half hours, gets just about double, or 6d. per 
hour; and, in case of an amount of overtime which 
would only raise the Englishman’s hours of labour to the 
usual time of the Belgian, he gets paid at a yet increased 
rate. The prices of piece-work are necessarily also pro- 
a higher. In addition to the much longer 
ours for smaller pay, we believe that the workmen are 
kept much tighter than with ourselves, Looking down the 
printed rules of a well-known mechanical establishment, 
we noted that “the workman coming to his work five 
“ minutes too late will lose one hour; and, if more than 
“one hour too late, he will have to lose two hours from 
“his day’s pay.” A workman must give a fortnight’s 
warning before leaving, and he must, consequently, do 
fifteen days’ labour before his departure. 

It may now very naturally be said that the work of the 
average English workman is superior in quality and quan- 
tity to that of the Belgian or mchman. The English- 
man has more muscle and sinew; and we have indeed been 
told in the neighbourhood of the field of Waterloo, by an 
old man who had been engaged in excavations on the field, 
that the British skeletons were observed to have larger 
and more massive bones than those of their allies or enemies 
in the flesh. But with the fact that the machine tools of 
the mechanical workshop now diminish both the physical 
strength and the skill required, we think that we need 
not enter into this most vexed question. There is no 

y reason why a slotting or a drilling machine 
or a Bessemer converter should turn out less work at 
Charleroi than at Manchester, Then comes the ques- 
tion as to the ratio between the Belgian’s wages and 
the expense of living in Belgium. e believe that 
the expense of living is very little less than in England 
—at any rate for a workman. But that, again, is not a 
question for us if the Belgian can do about as much work 
in aiding his principal to compete with the English maker 
who pays his men twice as much money for, at any rate, 
the same time spent in the workshop. The simple fact is 
that the English maker enters the (say) Russian market 
saddled with the necessity for paying twice as much for 
labour as the Belgian master. course many other 
points of political economy—such as the relative prices of 
capital—ought to be taken into account in a omnis com- 
parison of the kind; but the fact seems clear that of two 
workshops, exactly similar in every respect, the one kept 
going by labour paid at one-half the rate of the other 
ought to undersell the less fortunate one in most markets. 
Next comes the inquiry as to the reason for this great 
difference in the amount of wages “7 We feel contident 
that it can only partly be sought for in the difference in 
the prices of provisions. trade has in this respect 
greatly equalised England with the Continent. Within 
certain limits, one reason that English labour is better 

id is, perhaps, to be found in the fact that the 

aws against combinations amongst workmen for rais- 
ing wages were repealed in England in 1824. It is 
only last year that they were repealed in France, and it is 
only now that they are talking of allowing coalitions in 
Belgium. The employers could combine, but the men 
were not allowed until lately to strike in France. It is 
possible that workmen’s wages on the Continent may 
within some time get raised nearer to the English level; 
but, in the meantime, do not let us wonder that a few 
locomotives have been sent from France into England. 
And we should also advise our operatives, before pushing 
their employers yet further for higher wages and shorter 
working hours, to beware in time. It was during the last 
great strike in the British iron trade that the Belgians got 
a footing in England, and are now regularly aula over 
ship an solivend iron. 


GOODS TRAFFIC. 

However unwillingly, it must now be admitted by all 
those interested in our present system of railway manage~ 
ment, that it is impossible with any hope of remunerative 
result, to carry a and heavy goods traffic over the 
same line upon which is conveyed a proportionately im- 
portant passenger traffic. Years ago Stephenson predicted 
that the time would come when a new line would be made 
for the sole purpose of bringing coal from Newcastle to 
London. Although it is somewhat improbable that a new 
line will ever be constructed in exact accordance with his 
idea, yet it is very probable that an existing line may be 
so far exclusively employed for the purpose as to virtually 
fulfil his prediction. 

The grounds upon which is founded the manifest incom- 
patibility of the co-existence of the two descriptions of 
traffic are both numerous and pelehiy. Some are of a 
nature so obvious as to present themselves to the notice of 
those unconnected either professionally or commercially, 
with our subject. Others possessing a more scientific 
bearing are not only worthy of, but claim the considera- 
tion of every professional man. While touching in 
general upon the more important points involved in the 
question we shall draw attention particularly to one 
which we do not think has ever been regarded in its proper 
light, or received that prominency undoubtedly due to it. 
The injurious influence of long and heavy gradients upon 
lines of fast and crowded traffic is a defect so pal- 
pable, and its investigation so trite, that we shall not 
pause to inquire into — pass on to its immediate con- 
sequences, which may be summed up as follow :—It will 
not pay to run goods trains at high speeds. About twenty 
or twenty-five miles per hour, at the very most, is the 
maximum speed for all goods trains consistent with 
economical results, One would almost imagine that a 
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glance at the manner in which the traffic is conducted on 
ordinary roads Neore — enon 2 Sng eon lesson. 
The difference een the si o! s and passen 
traffic on our roads is infinitel Poth anode that exiating 
between the correspondi on railways, It seems 
to have been forgotten, or rather it appears to have been 
taken for granted, that because the principles of the con- 
struction of a railway are different from those of a common 
road the principles governing its economical management 
and working must also be dissimilar. This is a decided 
error. In the substitution of any new machine, method, 
or sera for another not possessing equivalent advantages 
and merits in a constructive and engineering sense, it cannot 
be too carefully borne in mind that any principles re 

ing the working of the old system which have been 
attended with marked commercial success should be 
adhered to in the new so far as the difference between 
their respective details will allow. As a rule we find this 
important point, if not altogether ignored, at the best 
very widely departed from; and hence the failure of many 
inventions and patents which unquestionably 

merits superior to those they were expected to supersede. 
Moreover, the perfection of a common road, so far as the 
inclination is concerned, would also be the perfection of a 
railway. In the laying out of a line, and in the planning 
and disposition of the station ground, the truth is that the 
requirements necessary for the passenger traffic receive by 
far the greater amount of attention. The claims of the 
goods traffic are treated in a manner evincing that they 
are considered comparatively of very slight importance, 
and the consequence is that since the goods traffic on most 
of our main and branch lines has increased to a degree 
wholly unexpected, the want of due provision for stowage 
and for the safe carrying on the traffic is becoming daily 
more apparent, In what we are about to advance we do not 
include terminal depdts, such as King’s Cross, Bricklayers’ 
Arms station, and others of similar magnitude, but merely 
those roadside stations where a fair average traflic is carried 
on. Nevertheless, it will be found that our observations will 
apply, with perhaps a little less force, to the former. 

The first circumstance attracting our attention is, that 
whereas there are two platforms for passengers, correspond- 
ing to the up and down lines, there is only one for goods. 
Yet, as there is an up and down goods traffic, the neces- 
sity for a double platform partnint exists equally in the 
latter as in the former instance. The Government inspec- 
tors have long refused to pass a line possessing only a 
single platform answering for both the up and down lines, 
on the just grounds that its employment is attended with 
constant danger. We do not perceive that this danger is 
in any way removed by its sphere of action being trans- 
ferred to another department of the traffic. Whatever is 
dangerous to one train is equally so to another in the same 
position. An accident to a goods train would not pro- 
bably be attended with the same amount of injury to life 
and limb as would accrue to a passenger train under 


. similar cireumstances, provided the accident were confined 


simply to the goods train—an occurrence seldom happening. 
A collision between two passenger trains, or between two 
goods trains, is not by any means so frequent as a collision 
between a passenger and a goods train. Like opposite 
electricities, it would almost appear as if they possessed an 
elective affinity for one another. Let us consider a little 
the usual position of the goods shed attached to any inter- 
mediate station, It will be generally found on the main 
lines having one of their termini in the metropolis, that 
the goods shed is situated at the arrival or down side of 
the line, taking London as the starting-place. The lie of 
the adjacent town and country will, however, exercise a 
considerable influence in determining the side on which it 
would be most judicious to place the accommodation for 
this description of trafic. The eross section of the line 
also at the site of the station is a point which demands the 
attention of the engineer, as it might be a great deal more 
economical to construct an approach to the goods shed on 
the down line than on the up, and vice versd, and the 
saving of expenditure might more than counterbalance 
the «advantage of placing the depdt a little nearer the 
town. If we suppose, then, the goods shed situated 
on the down line, and, consequently, all the business 
relating to that department transacted exclusively on 
that side of the railway, it is manifest that every 
goods train going “up” must cross the down line 
to deliver its freight for that town. Whether the whole 
train, locomotive and all, crosses entire, or whether the 
trucks ave dropped and shunted in afterwards, is of little 
moment, the fact remains the same. A'l the trucks intended 
for the place must cross the up line to get in. In the 
majority of cases it would be preferable for the engine to 
take the wagons in at once, and thus only one crossing 
would be incurred, instead of several, as happens when 
the trucks are horsed into the shed or siding. Moreover, in 
event of an impending collision, the locomotive would be of 
more service in avoiding it than men or horses. A repe- 
tition of this dangerous process clearly takes place when- 
ever trucks leave the station to go “up,” and it must be 
borne in mind that though the down trucks may be—we do 
not say they are—brought alongside the goods platform 
or into the siding without any shunting, yet when they 
return they must also cross the down line to get upon the 
up. Taking both lines together, it appears that for every 
two wagon loads of goods brought to a station there are at 
the very least three chances of accident—accidents, more- 
over, of a nature which it was blindly imagined would be 
rendered impossible on a railway with a double line of way. 

Common sense would dictate the inutility, in fact the 
absurdity, of laying down a principle, and not merely 
departing from it, but systematically violating it. This 


absurdity is in hourly operation on all our railways. To | 


adhere strictly to the principle of a double line of way, to 
reap the full benefit of it and to work it to the best 
advantage, not a single pair of wheels should ever be per- 
initted to run over either road except in the direction to 
which that road is appropriated. An up line should be an 
up line, and a down line a down one, and every violation 
of this rule, which occurs whenever any contrary progres- 
sion is allowed, is simply inviting the consequences sure to 








follow, sooner or later, the d in practice from the prin- 
ciples of theory. It may be alleged that the fact of the town 
lying very frequently on one side of the station, admits of 
only one goods depdt, and necessitates the ing of it at 
that side, and that virtually there is but one ‘orm also, 
since the ngers enter and depart from the same plat- 
form, and, in consequence, themselves cross the line to do 
so. This ent is more specious than real. It is true 
that the majority of intermediate stations are situated more 
towards one side of a town than towards the centre, the 
reason being obviously the difference in value of land in 
the two localities, We do not object to the simple position 
of the goods shed, but we maintain that there should be 
two, one on each side of the line, answering precisely the 
same purposes for the goods traffic as the up and down 
platforms do for the passenger. In nearly every instance 
a main crosses the railway a very short distance from 
the station. In reality there would not be much use in 
erecting a station if the case were otherwise, as the faci- 
lities for cartage would be very limited. It is, therefore, a 
question of the mere cost of another goods shed and 
approach, we might say of the approach only, since the 
two sheds would not require to be constructed individually 
larger than half the single one, and their te cost 
wouid be but a very little over that necessary for building 
one containing the same space. Another circumstance in 
connection with goods stores and trafiic, betraying a false 
economy, is that about a quarter of the nece amount 
of land is taken and the main line is thus obliged to do 
the duty of a siding, so far as shunting is concerned. 
When a goods train approaches a station with freight to 
be delivered there, or for the purpose of taking some up, 
it should at once leave the main line and proceed to the 
sidings reserved for traffic ; the indis mows backing and 
shunting that must inevitably attend goods traffic should 
all be done on the sidings, and the train should not be 
permitted to return on to the main line until it is com- 
pletely ready to proceed on its journey. The return of the 
train to the main line should be in the direction of its 
journey, and never, as is frequently the case, by a retro- 
grade motion over tke siding it quitted it by. Witha 
division of the goods traffic into up and down, analogous 
to that of the passenger, would be gained a considerable 
diminution in the expense and hazard of signalling. There 
would be fewer points and crossings, a great saving of time 
would be effected, and the necessary shunting reduced almost 
toaminimum. Nothing knocks the rolling stock about, 
engines included, and shakes and deteriorates the frames, 
more than the incessant shunting they have to undergo. 
A comparison between the buffers of a truck and a carriage 
of the same age and time of running will demonstrate 
this fact. A great deal more might be done towards the 
facilitating the transit of goods by giving more attention 
to the “packing” of the wagons having different desti- 
nations. We have witnessed a goods train engaged for half 
an hour in shunting backwards and forwards before a couple 
of trucks could get out. On some lines no order or method 
of packing is observed. The trucks are linked on without 
the least regard to their position in the train being adapted 
for rapidly detaching them on arriving at their destination. 
The perfection of “ packing” would consist in so arranging 
the train that each wagon or wagons destined for a par- 
ticular station should find itself at the tail on its arrival 
there. This arrangement could be carried out most effec- 
tually but for the necessity of having to take up trucks, 
either full or empty, at intermediate stations. 

We are well aware that it is hopeless to endeavour to 
impress upon companies the value of adopting a truly 
economical policy in the construction of a railway. It 
appears as if engineers constructed lines with the especial 
view of laying them open to, in reality literally “paving 
“the way” for, every description of accident that could 
possibly occur, and then endeavoured by a multitude of 
costly and hazardous precautions, to prevent the occurrence 
of contingencies which, in a properly constructed line, 
would have been rendered, humanly speaking, impossible. 
Respecting the relation between goods and passenger traffic, 
and the danger of running them over the same line, which 


has been exemplified recently by a greater number of | 


accidents, than usual we are forcibly reminded of an answer 
we received from the driver of a goods train. He re- 
marked that the whole of his instructions relating to avoid- 
ing collisions, shunting, lying by, and waiting for expresses, 
boat trains and limited mails to pass him, were summed 
up in the following observation, “Get out of the way as fast 
as you can.” 


THE VENEZUELA RAILWAY. 


A Few weeks since we announced the opening of the 
first section, from Puerto Cabello to Palito, of the Central 
Venezuela Railway. It is possible that up to that time 
not one of our readers out of twenty had even heard of 
this line, and that at this moment not one in a hundred 
knows anything further about it. Yet the line is so 
remarkable in many respects, and the system of construc- 
tion adopted is so unusual, that it presents many points of 
interest for the engineer. Venezuela forms the major part 
of the most northern part of South America, facing the 
Carribean Sea. From the Dragon’s Mouth, Gulf of Paria, 
near Trinidad on the east, to the Gulf of Triste on the 
west, this port runs nearly east and west; from the Gulf 
of Triste to the Gulf of Maracaibo, west by north ; and 
from the Gulf of Paria to the mouth of the Esquebo, 
south-east. Venezuela is in extent about four times as large 
as France, while the only ports of importance are situated at 
the mouth of the Orinoco, Cumana, Barcelona, La Guayra, 
Puerto Cabello, Tucacas, Coro, and the Gulf of Maracaibo. 
Into the merits or defects of these ports it is unnecessary 
that we should enter at length. It will suffice to say that, 
with one or two exceptions, they are for the most part so 
unsafe and inconvenient that they afford very limited 
means for conducting an import or export trade. Indeed 
at the present moment the resources of the country are 
practically undeveloped by facilities for transport. Com- 
munication with the interior can only be effected by a few 
routes chiefly worked by mules and donkeys, a fact in 
some measure due} to the presence of a vast chain of hills 


which divides the interior from the seashore. An accurate 
1 may thus be’ drawn between the condition of 
enezuela and that which existed in Western India pre- 
vious to the opening of the great India Peninsula Railway 
across the Syhadree hills. 
Venezuela is rich in mineral wealth, and considerable 
uantities of coffee and cotton are even now grown; but 
the expense of transit to the coast is so that the re- 
sources of the country are practically undeveloped. Some 
two or three years ago a company was started for the pur- 
of constructing a railway from Puerto Cabello to San 
elipe—a distance of about fifty-four miles ; and this line 
when completed, although it-does not directly traverse 
the mountain chain to which we have alluded, will an- 
swer in some respects to. the Great Indian Peninsula 
Railway. Although the parallel is thus far tolerably close, 
a great point of distinction lies in the fact that, whereas 
thedistrict opened up by the Indian railway was wealthy and 
= that opened up by the Venezuela line is very 
far from being so. As a direct result, on the former im- 
mense sums could be expended with a fair prospect. of 
success ; on the construction of the latter it was absolutely 
indispensable that the expenditure should be kept as low 
as possible, in order that a fair return might be realised. 
The time has happily passed away when it was considered 
excellent policy to incur an enormous expenditure on 
obtaining extraordinarily easy gradients and curves. It is 
true that lines so constructed are in theory the best, 
and that they are still in some measure indispensable 
to a very fast and heavy traffic. But it cannot be 
denied that the advantages due to approximate perfec- 
tion of contour have been almost invariably too dearly 
purchased, as the smallness of the dividend paid by the 
majority of the older English lines plainly proves. t- 
ever may urged on the side of a large constructive 
expenditure for ons traversing thickly-peopled and pros- 
perous counties, it is at least certain that nothing what- 
ever can be brought forward in favour of such a system when 
we come to deal with colonial lines. It is not difficult to 
perceive that with the march of improvement in locomotive 
construction, a tendency to keep down the expenses of for- 
mation is gradually but surely becoming one of the 
prion features of modern railway practice. Thus we 
nave in Wales, at the present moment, lines such as the 
Neath and Brecon, with a ruling gradient of 1 in 50, or 
thereabouts; and we feel little doubt that in process of 
time such grades will become as common, especially in 
our colonies, as they are now rare. In the construction of 
the Venezuela Railroad this principle has been apparently 
carried to its utmost limit. All the materials were imported 
from England, freight and insurance amounting to £2 10s. 
per ton. Labour is excessively costly ; land was’ pur- 
chased at something more than a nominal rate, and yet 
the expense of the section already opened—a distance of 
84 miles—has been barely £42,000, or, in round numbers, 
£5,000 per mile, a fact which reflects much credit on the 
company’s engineer, Mr. R. F. Fairlie. The line is single, 
of course. Let us see how it has been accomplished. 

The terminus of the line is situated at the quay of 
Puerto Cabello, one of the best ports on the coast. The 
railway passes directly up the centre of one of the principal 
streets, nearly half a mike in length, containing‘ the-most 
important warehouses in the town, to the central station. 
This is situated in a large open space or square of about 
twenty acres, originally belonging to the government, and 
by it conceded to the company. In this space, besides the 
station, the company has erected workshops, cottages, &c. 
The station is built of yellow pine timber. The roof’ con- 
sists of wrought iron trussed principals, covered with galva- 
nised corrugated iron. Below the roof a lining of planking 
is fixed, a distance of twelve inches intervening between 
the two. Provision is made for the passage of currents of 
air through this space, in order that the interior of the 
station may be kept cool—a very important consideration 
in a tropical climate. Timber ‘has been used in dll the 
buildings to avoid the accidents which would be certain to 
follow on the employment of stone or brick in a country 
where earthquakes are of frequent occurrence. For the 
| same reason it is obvious that any considerable expenditure 
| on architectural details would be simply a waste of money. 

The line from this point skirts the outer boundary of the 
city and passes out parallel to a cart road on which much 
of the present traffic is carried, up to and beyond the river 
San Esteban. The bridge over this river is built upon 
double rows of yellow pine piles 18in. square, driven to a 
depth of 12ft. through strata consisting of 12in. of sand, 
3ft. of hard gravel, 4ft. of alluvial deposit, and the remainder 
of the distance into a second bed of hard vel. . The 
piles are strongly braced with half timbers, tied with lin. by 
1 jin. and 14in.strap bolts. Each pierisfurther strengthened 
by strut piles on either side 16ft. apart. A very'n 
precaution against floods, which rise with excessive rapidity 
to a height of as much as 20ft. The whole length of the 
bridge is 240ft, including the abutments, divided into 
spans of 18ft., the level of the rails being about 26ft. 
abbve the bed of the stream. The line rises to the 
bridge on a gradient of one in 50 for a distance of 
about 500 yards, falling again at the opposite side 
for the same distance at the rate of one in 100. It 
then maintains nearly a dead level for a distance of one 
mile to the river Guaiquasa, which is crossed by a bridge 
108ft. long, similar in every respect to that just de- 
scribed. The line then follows the natural surface of 
the ground on a system introduced by Mr. Fairlie, except 
when it crosses certain low grounds abounding in salt pits, 
here it is supported on an embankment averaging about 
9ft. in height. The gradients and curves on this section 
are very numerous, and impart a very peculiar aspect to 
the line. Scarcely any attempt has been made to obtain a 
level, and thus the line rises and falls by a series of ex- 
ceedingly short inclines. Where the gradient would have 
| been too ‘steep did the line capes straight on it curves 
| to the right or left to avoid the obstacle. The ruling grade 
| is about 1 in 50, and the sharpest curve has a radius of but 
| 24 chains. It is by recourse to such expedients that the 
| first cost has been kept down, and there is of course no 
reason why such a line should not be successfully worked 
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by bogie engines of suitable construction. The line now 
terminates at Palito, 8} miles from Puerto Cabello. The 
works of the next section, to Moron, not yet being 
completed. 

e permanent way consists of single-headed rails, 
weighing but 50lb. per yard, supported on Messrs. 
Edwards’ and Livesey’s cast iron sleepers, which appear, to 
be very suitable for lines of this kind. By keéping down 
the weight of the rail an important saving was effected in 
freight, and as the driving-wheels of the double bogie 
engines, now being constructed by Messrs. James Cross and 
Co. for the line, on Mr. Farlie’s system, will only be loaded 
to seven tons per pair, a light rail cannot fail to answer 
every purpose. In short, putting down a heavier rail than 
that actually adopted would have ym, vA occasioned a -use- 
less expenditure not only in first cost but in freight. The 
east iron sleepers are oval in form, 26in. by 20in. by 4%in. 
deep, somewhat resembling an ordinary dish cover. e 
rail has a bearing of 5in. at each 4 the central space 
being recessed, an arrangement which is found to obviate 
the tendency to tilt longitudinally, sometimes manifested 
in pot sleepers. Each sleeper is provided with three 
jaws, two on the outer side of the rail l4in. a and 
one on the inner side between the two first. is jaw 
is corrugated vertically on the inside, and when the 
rail is put in place a cast iron taper key similarl 
corrugated transversely, is driven between the two. This 
key bears under the top flange of the rail and against its side. 
The elasticity of the rails permits the corrugations to 
each other under the force of a heavy hammer, but it 
effectually locks them together and holds the keys against 
any of the ordinary causes which might lead to their slipping 
back. It is probable, indeed, that they will require no 
further attention until the rail is worn out. The rails are 
kept in gauge by transverse iron ties, the ends of 
which enter the recessed space beneath the rail to which 
we have referred, and are there secured with cotters, 
which cannot be removed without taking out the rail. 
Thus the line once laid to gauge must remain s0, 
unless exceptional violence is employed, and it is im- 
possible to lay the rail out of gauge, the lengths of the tie- 
rods being accurately fixed before they leave the factory. 
The sleepers weigh 81 lb., the keys 44 Ib., the tie-bars 
22% lb., and the cotters $1lb. each. The whole of the 
sleeper system was delivered at Puerto Cabello, stacked, 
and again placed in wagons for conveyance to the line, at 
the rate—including £2 10s. per ton freight and insurance 
—of £850 per mile. The rails, with fish-plates and bolts, 
cost, delivered in the same manner, £820 per mile ; and 
the cost of labour on earthworks, bridges, culverts, &c., 
amounted to £2,000 per mile. Labour is, as we have 
said, very expensive, the country “navvy” earning 
10 reals, or 4s. 2d., per day ; native carpenters 16 reals, or 
6s. 8d., per day; blacksmiths about the same, and very 
indifferent bricklayers about 7s. 6d. These figures are 
practically doubled by the fact that a single Englishman 
will easily turn out as much work as two natives, 

The principle adopted by Mr. Fairlie in the construction 
of the substructure of the line was exceedingly simple: much 
of the district through which it passed was primeval forest, 
through which a way had to be cleared with the axe in order 
that the levels might be taken. The trees were cut down, the 
roots grubbed up, trenches cut at either side of the intended 
line, and the soil extracted turned inwards so as to elevate 
the surface some two feet above the surrounding land, By 
this means efficient drainage has been secured, the side 
trenches delivering into the numerous gulleys -by which 
the country is intersected. In the construction of the 
numerous culverts necessary, it was quickly found that 
brick-work could not he suulaped. In the first 
place there were no native bricks available, and in the 
second the cost of importation and labour would have 
been very great. Mr. Fairlie therefore adopted a 
very simple expedient—instead of brickwork, cast iron 
tubes are used. Each culvert consists of two tubes, of an 
aggregate length of 18ft., connected together by an ordi- 
hary spigot and faucet joint. The tubes are cast with 
trumpet mouths, the diameter varying, according to the 
quantity of water to be dealt with, from lft. Gin. to 4ft. 
Packing of any kind at the joints has been found un- 
necessary, nor has puddle been requisite to prevent leakage 
along the tubes outside. They were simply laid down 
with the bellmouths outside and the earthwork at once 
proceeded with. The economy of the system principall 
consisted in the saving of time and labour, and was suf 
ciently well marked to render it worth imitating. 

The rolling stock will consist, as we have said, of engines 
very similar in their construction to that described in THE 
ENGINEER last December. The carriages will be built 
in England on the American system, each being» sup- 
ported on two bogies. The trains run right through 
the town, as in the States, the speed there being 
limited to eight miles per hour; for io ovata it will 
average about twenty miles, including stops. It forms no 
part of our province to enter into the consideration of this 
railway purely as a commercial speculation, but it appears 
that a vast district abounding in mineral wealth may be 
opened up by a judiciously planned system of railways. 
The merchants and iculturists of Venezuela are of 
course anxious to further any project of the kind, and 
the outlay on such a line as that which we have described 
is so small that it appears to be probable that with due 
care a very fair dividend may be realised over and above 
the Government guarantee. Totally apart from the ques- 
tion, however, the line is worthy of attention as one of 
the‘cheapest—if not the cheapest—which has yet* been 
constructed abroad by English enterprise. 


THE VALUE OF STEAM ENGINES. 


Ir can hardly be disputed that the system on which 
steam engines are bought and sold just now is more or 
less inimical to the improvement of the machine. What- 
ever may be the theoretical views of purchasers, their 
practice holds out little encouragement to those who 
endeavour to produce well-made economical engines, and 
this practice is the result of several causes seldom taken 
into account by theorists, 








to construct a good ine which shall be cheap, 
in the purchaser’s sense the word, and so long as 
buyers decline to incur present expense in order to 
secure ultimate profit, so long will one engines command 
a sale in preference to those which are dear. It is not to 
be denied that the can adduce several very 
excellent arguments in favour of his practice. It is diffi- 
cult to obtain a really valuable guarantee that a given 
engine will effect a profitable saving in fuel and repairs as 
com; with another costing less money. Guarantees 
are frequently given, but they so often end in disappoint- 
ment, and Tead to mutual annoyance, that they enjoy 
little favour. The saving which can be effected under 
given conditions is often very so small indeed that 
it is not worth the first cost. e difference of price 
between two engines may amount to, say, £100, 
while the economy of fuel secured may not amount to a 
return of £5 per cent. on this extra outlay, and it may be 
safely assumed that those who use steam engines will not 
be satisfied with a smaller return than twenty per cent. 
Such a profit may be generally secured by energetic 
manufacturers on their invested capital, ae the more 
moderate the sum expended on t the larger will 
be the funds available for pushing a business and executing 
orders. Again, complex mechanism cannot be put into 
unskilful hands, ere high-pressure steam, feed-water 
heaters, superheating, &c., are omevepnd, a fair proportion 
of skill is required from the attendant, and the repairs 
of engines fitted with such appurtenancesare often costly and 
heavy as comparedwith the repairs of simplermachines. Eco- 
nomy, again, cannot be obtained without expansion, and ex- 
pansion presupposes either a very large engine, a high pres- 
sure, a great piston speed, or a combination of allthree. But 
all those things are costly. The expense of an engine 
increases in rather a rapid ratio with the size of its parts, 
and in many situations there is really not room for large 
engines. igh nay steam requires not only excep- 
tionally good boilers, but good water and careful lookin 
after; and we need hardly point out that engines intend 
to run at a high speed must be made with great care, and 
demand for their successful construction much skill and 
no small amount of scientific knowledge; they also call for 
a watchful attention on the part of those who are placed in 
charge of them, which it is not at all times easy to secure. 
Having said so much in favour of the purchasers’ argu- 
ments, it is time to consider those which are urged by the 
maker. It is pointed out with much force that were good 
and cada engines in demand they could for obvious 
reasons be produced, to the exclusion of those which are 
not good, at comparatively moderate prices. At present 
the ignorance of the purchaser, and short-sighted policy 
of “bargain hunting,” leads to his serious loss, and too 
often compels the manufacturer to make engines merely 
to sell in order that he may live. Not one pur- 
chaser in a hundred, for example, cares to ascertain of what 
metal a cylinder is made. He is perfectly satisfied if its 
diameter coincides with his ideas as regards the power he 
wants to obtain. As a result, hundreds of cylinders are 
made of metal more resembling plumbago than first-class 
hard cast iron. Brasses, too, are composed of a mixture 
to which it is difficult to give a name, Such materials are 
used because soft cast iron costs little as compared with 
carefully prepared mixtures, and because it can be bored 
and turned and drilled for an almost nominal sum. As 
a rule purchasers look carefully enough after finish, but 
they do not know what the word really means. Bright 
surfaces and lots of paint constitute the popular idea of 
“finish.” We need hardly point out that in the present 
day these things cost little or nothing, and that their pre- 
sence or absence is no proof whatever of the real excellence 
or worthlessness of an engine. A pair of guide bars may 
look very nice, but few purchasers can tell whether the 
wearing surfaces are properly trued up or accurately lined 
out with the course of the piston. This ignorance on the 
part of the purchaser permits the market to be flooded with 
worthless rubbish, which, although dear at any price, is yet 
bought up with an eagerness sufficient to ruin the honest 
maker were it not that there are’still a few discriminating 
purchasers to be met with. 

The dominant idea with the purchaser appears to be a 
liking for size. He is never so well pleased as when 
supplied with a big engine fora small sum. He likes to 
have a good deal for his money. It is something to boast 
of that he bought an engine half as big again as his neigh- 
bour’s for less money. As a result, we find manufacturers 
holding out another half inch or so of cylinder diameter as 
an inducement to those who buy, and this half inch very 
frequently securing an order too. A case came under our 
notice very recently in which tenders were required for a 
steam engine of moderate power. Two parties responded ; 
one offered an engine which we know by tx pomaad to be 
exceedingly economical—of the other we 1 say nothing. 
The first engine was much smaller and lighter than the 
last, because it ran at a higher speed. @ price was as 
nearly as possible the same for each engine, but the pur- 
chaser actually selected the worst engine because it was 
large! Such cases are far from being pape i se and they 

rove exceedingly disheartening to those who love their pro- 
Sesion and value work. Atthis moment the trade in 
rtable and small stationary engines is in a highly unsatis- 
actory condition, and beyond question tends powerfully to 
retard the march of improvement. Many arguments may be 
advanced against engines specially constructed to work 
with economy on the score of complication, but it is well to 
bear in mind that such engines are almost ns 
built by men of character and experience, and that bot 
workmanship and material are so superior to those of so- 
called {cheap engines that although more complicated they 
generally prove in the end more economical as regards re- 
pairs and renewal of parts. It isa difficult task to persuade 
the public that it does not know best what is good for it, 
and while an engine, which if good would be worth £500, 
can be pure for £300, it will not be easy to convince 
an intending buyer that the dearer engine would constitute 
by far the best bargain. Still we fancy that much might 
be done to place matters on a better footing by engineers. 


It is simply impossible | In several instances honest makers have been compelled 





rather than induced, to cater to the public taste, and to 


supply inferior ines at low Such a poli 

is Hae suicidal. “We have no pe acy to disco ba 4 
competition, but engineers know that engines cannot 
be uced for the same price as a one. e write in 


ea vineiele peyites  g od ty yp made on 
this principle some could no doubt eeeemenienty, 
If cheap engines are in demand by all means let them be 
made and sold, but let them not be sold as being good 
as well ascheap. We could point out firms at this 
moment which have pertinaciously adhered to the policy of 
selling nothing but -class work, with the best possible 
results, and we think it a pity that so excellent a principle 
has not been invariably to, It may not be to 
instruct the public on such matters, but it is certain 
purchasers will learn nothing very valuable as to the 
merits of different engines where all are alike bad and 
cheap, and those firms which weakly gave way to the 
— will, we suspect, ultimately find themselves minus 

th capital and reputation, for it is just as easy to lose 
money in making bad as in maki ines. Good 
materials and excellent work are always werth 
paying for. It may not be easy to persuade those who use 
engines of moderate power of the fact, but we can assure 
our readers that if the lesson be not taught by those who 
sell engines it will never be taught by others, 


AN ASSOCIATION OF ENGINE AND MACHINE MAKERS, 

Ir is a trite assertion that the price of labour varies 
with the demand like that of any other commodity, and 
that skilled labour is simply more eXpensive because it is 
not so easily supplied. In times of prosperity, or in times 
when trade is brisk, the price of labour, skilled or un- 
skilled, naturally rises with the demand. When we also 
take into account the depreciation of gold from various 
causes, with an attendant rise in the price of other com- 
modities, these facts are in themselves sufficient—though 
others might be adduced by the political economist—to 
account for the late general rise in the price of labour. 
The present times are, in fact, those in which the power 
of the trades unions is flourishing—a power which may 
be said to rise and fall with the prosperity of trade. The 
late general rise in workmen’s wages is therefore not due 
to the rules of the trades unions, but rather to natural 
laws. Mr. John Stuart Mill, in his “ Political Economy,” 
expresses an opinion that, especially in trades carried out 
by a large number of men, combination cannot raise the 
general rate of wages. On the other hand, if combination 
cannot keep up the rate of wages, a combination a 
employers could not keep it down. All this is no doubt 
true within certain limits, but these limits vary with 
different trades and different times and localities. In no 
other way than in the absence of trades unions can we 
entirely account for the low rate of wages on the Con- 
tinent. But these very rates are dangerous to British 
industry, and the trades uniens may yet find that they are 
discounting the future. The price of labour may be 
pushed so high as to limit the powers of competition of 
the English maker. Turn where we may we hear of 
strikes and rumours of strikes, all over the country, and 
in almost every trade. On the Tees and the Tyne the 
men in the iron shipbuilding yards have been successfully 
pressing their claims for the day of nine hours instead 
of ten. At Hull the operative engineers have ob- 
tained a rise of two shillin, per week, In South 
Wales a large number of families amongst the Aberdare 
colliers and ironworkers have left for New York, in 
the hope of getting higher ys “y In Birmingham the 
artisan builders are agitating for the same purpose ; at 
Bishop Auckland and at Darlington the pare and brick- 
layers are striking or were on strike a short time ago ; at 
Middleton and Penge, at Carlisle and Walsall, similar 
movements are going on. Last year was similarly fruitful 
in strikes and threatened strikes. The London operative 
builders and their labourers obtained an increase of wages, 
and a strike amongst the men employed by the contractors 
in the Plymouth fortifications was a'so successful. 

The demand for higher wages may, in most cases, be 
perfect] just but it is an unhapppy and a dangerous 
state of things for British industry that a less clumsy 
means of arrangement than striking does not seem 
to be employed. A yet more unhappy fact is that in such 
times as the present many strikes are apparently organised 
in the mere wantonness of power. Satisfied as to wages, 
the men seem to be misusing their say wv power to carry 
out the pet schemes and notions of the delegates. A short 
time ago we briefly alluded to a strike amongst the forge- 
men and smiths of the Gorton Foundry—noted as one of 
the best man ‘works in the country, where an ex- 
ceptionally cordial feeling had long existed between the 
masters and the men, a —. kept up by an annual 
convivial entertainment given y the firm to all their 
employees. The strike originated the very instant that a new 
foreman, who had elsewhere made himself obnoxious to the 
trades unions, set his foot in the shops. As he came ip at 
the door the men all gave a shout, and instantly left their 
work. Messrs. Beyer, Peacock, and Co., then had to 
employ a number of non-union men, or “knobsticks,” 
These men, with their families, were ex to constant 
insults from the union men, being continuaily mobbed on 
their way to and from the works, a process in which the 
wives of the union men were as usual particularly con« 
spicuous. The firm had, in fact, at last to encamp these 
workmen and their families on a portion of the works, and, 
living there under the protection of barred gates, and being 
supplied with provisions as if in a besieged fortress, the 
work went on tolerably well. But the 
Engineers were not to be so baffled. A meeting was called, 
and it was determined to involve the remainder of the 
operatives on the firm in the affair. The fitters, turners, 
and erectors of Messrs. Beyer, Peacock, and Co., accordingly 
declared that they would work up no “ knobstick ” forgi 
and that as soon as the forgings aud smith-work done Ey 
the union men were finished they would strike also. And 
so the matter stands for the present, testifying to the 
terrible powers of organisation possessed by the operatives 
of this country, and also, perhaps, to the utter want of 
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organisation of the master manufacturing engineers as a 


While, then, combination can affect wages but little, it is 
certain that combinations amongst the men are a contin 
threat to the employers, and occasional sources of great 
loss andannoyance. In timesof brisk trade an engineering 
firm, for instance, with large time-contracts on hand, is 
completely at the mercy of its workmen — banded 
together with all the force of cohesion of men with 
exactly similar interests, and commanded by an executive 
council having almost despotic powers, and large funds in 
their hands. Everything tends to increase this force of 
cohesion between the numerously and separately insi fi- 
cant units of a trade union; everything tends to keep 
asunder the principals in the same trade. The masters are 
daily and hourly competing with each other for work, for 
commercial débouchés, and for processes of manufacture. 
The history of strikes shows that a certain number always 
keep out of a general strike by giving way to the demands 
of the men. In the case of a strike in a single establish- 
ment the other traders, instead of coming with help, rather 
rejoice at the destruction of a competitor. If the trade 
unions always succeeded in dividing the masters they 
would, indeed, always command, and it is only when 
the whole trade is menaced that the whole trade unites. 
Before the great engineers’ strike of 1851 the engineering 
firms of the country had never combined against themen and 
this very combination has since fallen to pieces from the 
forces of repulsion inherent in its different units. 

In another part of our impression we state facts, 
gathered on the spot, as to the continental engineering 
trade, which might serve to warn both employers and em- 
ployed in this country. We are no longer in the good old 
times, when English engine and machine shops manufac- 
tured without competition for the whole world. As the 
simplest means of protection for the employers against 
themselves, for the operatives against the despotic 
courses of their own trades unions, and for the fana- 
ties of either party against the other, we would urgently 
advise the formation, as speedily as possible, of a fund for 
the protection of the engineering trade against isolated 
strikes. The employers of most other trades have found it 
necessary to form an association. We can only hope that 
the comparatively new trade of engineering manufacturers 
will not wait till the engineering firms of the country 
have been cut up in detail by the suicidal policy of the 
trades unions. The further step—proposed last session by 
Lord St. Leonards—of forming courts of conciliation be- 
tween masters and men could easily grow out of the exist- 
ing machinery of the trades unions’ executive and of the 
committee of an Association of the Engine and Machine 
Makers of the country. 





TUE THAMES EMBANKMENT. 

Sour weeks since we stated that it had been seriously proposed 
to construct a section of the Metropolitan District Railway be- 
tween Westminster and Hungerford, in open cutting through 
the Thames embankment, and we expressed a fear that, unless 
some change was made on existing arrangements, the embank- 
ment would be seriously injured. ‘This statement remained un- 
contradicted for nearly amenth. The Pai! Mall Gazette then took 
the matter up, and an article was transferred from its columns 
to the Times of Wednesday. The following letter, in reply, has 
been addressed to the editor of the latter journal :— 

Sin, —My attention has been called to a paragraph in the Times of to-day, 
copied fre i the Pall Mail Gazette, respecting the works of the Metropolitan 
District Railway along the ‘thames Embankment, 

It is gravely assumed, and much indignation and strong language expended 
on the assumption, that it is intended to construct “ an open railway cutting 
alovg the new Thames Embankment the whole distance trom Westminster to 
the spot now called Hungerford.” 

The facts of the case are as follows :—The Thames Embankment, on the 
north side of the Thames, extends from Westminster Bridge to Blackfriars 
Irridge, but the embankment works are not so far advanced as to permit the 
commencement as yet of the works of the railway. 

The nature of these works for the railway was defined in their Act of 
Parliament, and clauses were inserted for the protection of the Crown, the 
Marquis of Salisbury, the Duke of Norfolk, the Middle Temple, the Inner 
Temple, and others, These clanses in themselves require the railway to be 
constructed in  nnel or covered way for a distance of a mile, out of a total 
length of a mile and a quarter, while of the remainder about one-half will be 
occupied by the two stations (to be approved by the Metropolitan Board of 
Works, one of them being underneath the existing Charing Cross Railway 
Bridge), and of the small balance in length a proportion only will be required 
for the necessary ventilation, light, and safe working of the railway. 

Subject to these special clauses and provisions the Metropolitan Board of 
Works have the power to limit the lateral or vertical deviations of the line from 
the deposited plans, and to prohibit the construction of any other intermediate 
stations than those at Chari ‘ross and Norfolk-street. 

The exact details of the railway works are, at the present time, the subject 
of consideration between the engineer of the Metropolitan Board of Works 
and myself, but no difficulty has arisen, or is likely to arise, in designing these 
works for the proper comfort and accommodation of the railway passengers, 
as contemplated in their Act of Parliament, so as to be compatible with the 
preservation of the beauty and utility of the noble work of the Thames Em- 
bankment. 

The working of the Metropolitan Railway has already proved of great conve- 
nience to all classes of persons of the metropolis; and its benefits will be 
greatly inercased when the “inner circle” is completed, of which the line along 
the Thames Embankment forms a part; but it certainly will not interfere in 
the manner suggested, or in any other manner, with the roadway, or with the 
other objects of that work. I remain, Sir, your obedient servant, 

2, Queen-square-place, Westminster, April 18, JOHN FOWLER, 









It is to be regretted that Mr. Fowler, after the loss of so much 
time, instead of exprersly and explicitly stating that the construc- 
tion of an open cutting through any part of the embankment had 
never been contemplated, and that no such cutting will be found to 
exist when the line is complete, has contented himself with fall- 
ing back upon certain clauses inserted in the Metropolitan District 
Railway Bill, which, on his own admission, leave it possible to con- 
struct one-fourth of amile of the sectionin question in open cutting 
Clauses such as these have frequently failed to prevent a railway 
«<ompany from pursuing a course inimical to the interests of the 
public; and we confess we should infinitely prefer such a direct 
assurance from Mr. Fowler as we speak of to a whole host of 
clauses. As regards the last paragraph of the letter, uo one, as 
far as we are aware, ever disputed the fact that “the working of 
the Metropolitan Railway has proved of great convenience to all 
classes of persons of the metropolis.” We are at a loss to under- 
stand the object of the digression, and we may point out that 
we never for a moment imagined that the roadway would be 
interfered with. In justice to ourselves we must add that the 
information on which our article was based was so specific, com- 
plete, and supplied from such a source, that we felt it to be 
impossible to doubt its substantial accuracy. It may interest 
some of our readers to learn that Mr. Crawford, M.P., is about to 
ask in the House—“ If it is intended to carry the Metropolitan 
“ District Railway along any partof the Thames embankment 
“between Westminster and Blackfriars bridges, in an open 
“ cutting instead of a tunnel.” 





THE NEW JOURNAL OF THE COMMISSIONERS OF PATENTS. 


In 1858, long before the success of the Bessemer process was ac- 
knowledged in England, and while Mr. Bessemer was yet working 
under great discouragement, the metallurgists of the Continent 
had obtained complete confidence as to the importance and ulti- 
mate success of a process now bringing in something like 
£150,000. year in patent royalties. This was mainly due to 
the greater attention paid in Germany and Sweden to scientific 
technical literature. To the scientific papers of Grill, in Jern- 
Kontorets Annaler (Sweden), and to their translations, by Tunner, 
into the Oecsterreichische Zeitschrift fur Berg und Huttenwesen, is 
due much of the success of the Bessemer process—at least on the 
Continent. The British public has been rightly reproached 
for having, “with true English one-sidedness,” neglected these 
accounts. There can be no doubt that much of the German 
thoroughness in literary matters is due to their judicious use of 
classified indices of books and of papers appearing in the nume- 
rous periodical publications issued in different parts of the world. 
As yet we have no complete index of the kind in the English 
language. The authorities of the Royal Society are slowly com- 
piling a catalogue of the works on pure science, indexed 
under their authors’ names; and at the British Museum a work 
of the same kind is progressing in a sleepified manner. The 
only index of technical papers accessible to the British public is 
Schubarth’s “Repertorium der Technischen Literatur,” which was 
practically translated some years ago by Mr. Bennet Woodcroft, 
F.R.S., by combining with it his classified index of patents. 
But then this work only reaches up to 1856. Another useful 
German index of technical papers is Phillipp’s Sachregister, pub- 
lished every six months. It is, however, merely in German, and 
refers to only seven German technical works. The late “ Mining 
and Smelting Magazine” gave a useful monthly bibliographical 
list of current books and papers on mining and metallurgy; but 
this publication is now extinct, and its list could in any case be 
only useful within a limited circle, while the similar lists appear- 
ing in foreign periodicals are necessarily difficult of access to 
English readers. 

Mr. Woodcroft has now added another to his many services 
to the inventors and scientific men of the country, by pub- 
lishing a weekly classified index to the best foreign scien- 
tific periodicals, The title of contents of each work is 
translated into English, and the title of each paper is classified 
under suitable headings, in somewhat the same way as with 
our own “ Patent Journal.” The different classes are thus :— 
Prime movers, transport, fabrics, agriculture, building, fire-arms, 
furniture and clothing, chemistry, electricity, mining and metal- 
lurgy, physics and mathematics, meteorology, astronomy, clima- 
tology, natural history, and “miscellaneous.” Each periodical is 
indicated by a Roman numeral, and the periodicals now indexed 
are :—1. Dingler’s Polytechnisches Journal; 2. Polytechnisches 
Centralblatt ; 3. Der Civilingenieur; 4. Organ fiir die Fortschritte 
des Eisenbahnwesens; 5. Annalen der Physik and Chemie; 
6. Journal fiir Praktische Chemie; 7. Comptes Rendus; 8. Bul- 
letin de la Société d’Encouragement; 9. Revue Universelle des 
Mines, de la Métallurgie, &c.; 10. Annales de Chimie et de 
Physique; 11. Kunst und Gewerbeblatt fiir das Kénigreich 
Bayern; 12. Mittheilungen des Gewerbevereins fiir das Kéni- 
greich Hannover; 13. Schweizerische Polytechnische Zeitschrift; 
14. Zeitschrift des Deutsch-Oesterreichichen Telegraphen- 
Vereins; 15. Allgemeine Bauzeitung; 16. Zeitschrift des Archi- 
tecten und Ingenieur-Vereins; 17. Annalen der Landwirthschaft 
in den Preussischen Staaten; 18. Publication Industrielle des 
Machines, &c.; 19. Revue des Deux Mondes; 20 Annales du 
Conservatoire des Arts et Métiers; 21. Zeitschrift fiir Bauwesen, 
22. Journal fiir Gasbeleuchtung; 23. Muster Zeitung fiir Far- 
berei, Druckerei, Bleicherei, Appretur; 24. Unsere Zeit, Deutsche 
Reveu der Gegenwart; 25. Génie Industriel; 26. Annales du 
Génie Civil; 27. Annalen der Chemie und Pharmacie; 28. 
Berg und Hiittenmiinnische Zeitung; 29. Revue Maritime et 
Coloniale ; 30. Deutsche Industrie-Zeitung ; 31. Oesterreichische 
Zeitschrift fiir Berg und Hiittenwesen; 32. Bulletin du Musée 
de I'Industrie; 33. Bulletin de la Société Chimique de Paris; 
34. Archives des Sciences Physiques et Naturelles (Bibliothéque 
Universelle) ; 35. Der Bierbrauer; 36. Zeitung des Vereins 
Deutscher Eisenbahn-Verwaltungen; 37. Deutsche TIllustrirte 
Gewerbezeitung ; 38. Landwirthschaftliches Centralblatt fiir 
Deutschland; 39. Le Technologiste. We have not had time to 
test by comparison the accuracy of the translative work in the 
new journal, but when we add that this most useful work is 
being published a twopence a number, we state what must 
insure it a speedy and wide circulation. In any case it repre- 
sents at least one worthy mode of employing the fees wrung 
from patentees, and we only hope that it may be found good to 
carry it back to 1856, and to thus make it to a great extent a 
continuation of Mr. Woodcroft’s previous translation of Schu- 
barth’s classified index. 





AccorDING to ‘‘a return of the number of accidents that have 
taken place since the Ist day of January, 1865, up to the Ist day 
of March, 1866, to a run over by carts and carriages in the 
public streets of the city of London, and in the metropolitan 
district ; and the number that have terminated fatally, so far as 
such cases have come to the cognisance of the metropolitan and 
City police,” it . oom from the 1st January, 1865, to the 26th 
February, 1866, 17 persons were killed, and 237 maimed within 
the City police district; and within the metropolitan districts 163 
persons were killed, and 1,938 injured within the same period. 

Razors.—Engineers as a class were the first to head the modern 
‘beard movement” in this country; but many may like to read 
the following extract from a little work by Mr. Kingsbury, a 
practical razor maker, of Bond-street :—‘t The edge of a razor, a 
pen-knife, and every other very keen instrument, consists of a 
great number of minute points, commonly called teeth, which, if 
the instrument is in itself good, and in good condition, follow each 
other through its whole extent with great order and closeness, and 
constitute by their unbroken regularity its excessive keenness. 
The edge of such an instrument acts on the beard, the skin, or 
anything else, not so much by the direct application of weight or 
force as by being drawn, even slightly, along it; because, by this 
operation, the fine teeth of which it consists pass in quick succes- 
sion, in the same direction, and over the same part of the sub- 
stance. My readers will be convinced of this if they will make the 
following experiment on their glove or their hand, as they like 
best :—Let them hold the razor either perpendicularly or obliquely, 
and press on it with some considerable force in a direct line 
from right to left, and they will have no great reason to 
fear the consequences. But let them move it from that 
direction, let them draw it towards them, or push it from 
them, in the smallest degree, in the gentlest manner, and 
it will instantly make an incision. When they have made 
this experiment, they will be convinced of the truth of what I 
have asserted, namely, that in the operation of shaving, very little 
weight and even very little force are nec .” Hence it follows 
that the best razor will have the teeth of its edge set almost as 
regularly as a good saw, and that the best test in buying a razor is 
to examine the edge by means of a strong magnifying glass. This 
also explains the good effect on the keenness of a razor caused 
by dipping it in hot water, which necessarily clears the edges of 
any small clogging substances, 


NOTES FROM PARIS. 


THE Imperial Government is conferring ice 01 
France by removing one by one the props and the shackles, in this 
case almost synonymous terms, from industry, and gradually 
tonahing Se pocnse tap Bene. At first the fears, and conse- 
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political economy and the success which generally attended the 
commercial and industrial reforms already in actual practice. 

The Corps Legislatif the other day discussed and adopted a bill 
for making —eeees modifications in the law of 1810 relating to 
i e objects of this new law are to do away with the 
permission heretofore necessary before any such works could be 
established; to repeal the clauses which compelled the conces- 
sionaires of mines to furnish certain works with the quantity of 
mineral necessary for their consumption—this change, however, 
not to come into operation in the casc of established works for ten 
years; and to limit the interference of authority in the case of 
underground mines to matters touching the safety and salubrity 
of the localities in which they are situated. 

It was argued that what was principally required was a diminu- 
tion of the state tax on the seule of mines, which is 5 per cent. 
in France and only half that rate in Belgium, and the privilege to 
proprietors of mines of laying down lines of rails, even beyond their 
own property, in connection with canals and railways. The 
opponents of he measure declared that the metallurgical in- 
dustries were in a deplorable condition, that several great establish- 
ments, and that of Decazeville in particular, had been closed, and 
that others were only kept open at a sacrifice of capital or by 
ruinous loans. It was denied, on the part of the supporters of 
the bill, that the distress was general, and asserted that, with the 
exception of certain localities, the position of the industry had im- 
‘proved, and that the price of iron had risen in two years from 
nineteen to pany and twenty-two francs. The reporter of 
the committee on the bill declared that, from inquiries set on foot 
for the purpose, the reports of engineers, and the mining statistics, 
it was shown that a real and constant improvement had taken 
place as regarded production, and that, therefore, the ‘‘ Govern. 
ment had determined to adopt the principle of the suppression of 
servitude.” As to the price of ore, it was stated, on the authority 
of Griiner’s work, that the French ironmaster paid ten francs less 
od ton of pig iron produced for his ore than his English rival, 

e average yield of French iron ore, according to M. Simonin, is 38 
per cent.; the alluvial ores yielding from 20 to 40 per cent., the 
rock ores from 30 to 50, and the ores of the veins from 40 to 65 
and even 70 per cent. 

The reporter of the committee said, amongst other things, that 
the ironmasters would do well to establish ‘‘ circumstantial tariffs 
of prices,” such as contributed so largely to the development of 
manufacturing industries in England, a which indicated a spirit 
always on the watch for any progress to be realised or a new 
market to be created. 

M. de Boureuille, who spoke for the Government, dwelt par 
ticularly on the most important mineral department of France— 
the Haute-Marne, and said, in reply to certain objectors, that 
while in that department iron ore was cheap, the price of fuel was 
excessively high, and that this was one of the most serious causes 
of difficulty to the industry in question. He went on to say that, 
in 1848 coal cost in that department from 48f. to 50f., and that 
delegates from the iron masters had declared that if it could be 
reduced to 28f. or 30f. such a price would be considered satisfac- 
tory; that the price at St. Dizier was now only 19f., and that when 
the canal of the Sarre was completed it would be reduced to 15f. 
M. Boureuille proceeded to state that the price of coal had dimi- 
nished in the Hautes-Alpes, the Haut-Rhin, the Rhone, and other 
departments, and that this reduction had been principally caused 
by the improvements made in the canals and other means of trans- 
po. The progress made in this important particular was proved 

y the fact that in many localities French coal had been substi- 
tuted for English. In a considerable portion of the department of 
the Pas de Calais English coal, he said, had been driven out of the 
market, and the quantity used in the whole department had 
diminished from 1,027,200 quintals in 1863 to about 700,000 quin- 
tals; that in the departments of the basin of the Mediterranean, 
where English coal formerly dominated, the consumption had 
fallen from 1,100,000 to 80,000 quintals since 1858. 

The following is the view taken by M. Fabre, who opposed the 
measure, respecting the iron trade :—‘‘ After the conclusion of the 
treaty of commerce, which considerably diminished the charges on 
English iron, the French works, incited by the Government, had 
attempted to make up for the loss they had thereby sustained by 
the manufacture of larger quantities. They produced more iron; 
but what was the result? It was, that instead of making 
20,000 tons with a gain of 15f. per ton, as before, they produced 
double that quantity at a loss of two or three francs a ton. 
Consequently the works, for the most part, had only been main- 
tained by borrowing considerable sums of money. Such had been 
the case with those of the Loire, of Alais, and of Decazeville, 
which had borrowed eight millions of francs, and had finished by 
becoming bankrupt.” This is certainly a very melancholy pictuyo, 
and, although it called forth some exclamations, nothing was 
uttered to show that it was untruthful. At any rate, such a state 
of things is certainly no argument in favour of the existing system; 
and so the deputies thought, for out of two hundred present aii 
but four voted for the Government proposition. 

The Corps Legislatif is now occupied with the discussion of 
another measure which touches English interests in general, anc 
those of shipbuilders in particular, very closely. The condition of 
the mercantile marine of France has been examined by a special 
commission, and the result is a bill which proposes to admit.’freo 
of duty, not only vessels constructed abroad, but also all materials 
which enter into their construction. The gencral discussion of 
the question is just concluded, but that of the clauses has not yet 
commenced, so that there is no result to report; but the strength 
of the protectionist party in this case may be estimated from the 
fact that the proposed measure was only adopted in the commis- 
sion by a majority of one vote. The opponents ask for more 
——- more Government aid—anything but freedom of trades. 

{. Ancel, one of the minority of the commission, led the opposition. 
The whole discussion is full of interest for the English public, but 
the engineer has only to do with the industrial portion of ti. 
question. 

M. Ancel declared at the outset that, whatever might be th» 
difference of opinion on other matters, there was no qnesticy 
about the distress—the continued decrease of the French mercai:. 
tile marine. Two-thirds of the trade in French ports, he said, 
was carried on in foreign bottoms; the French mercantile maring 
was not oe to one-fifth part of that of England, or of that of 
the United States; it scarcely amounts to two-thirds of that of the 
single port of Liverpool; the steam shipping was only as one te 
twelve when compared with that of_ America, and as one to six 
when contrasted with that of Great Britain. The report of the 
commission attributed the distress of the mercantile interest to 
three causes—the dearness of materials, the large crews enforecd 
for the purposes of the maritime conscription, and the excessive 
amount of regulations which lessen the industry. He declared 
that these arguments had been examined and refuted by the 
Chamber of of Havre. He admitted, however, that 
iron vessels were dearer in France than in England, and that the 
latter was better off as regarded iron, fuel, and minerals; but said 
that wages were lower in France, that French constructors were 
quite as able and as intelligent as those of England, and that they 
might fairly hope to rival their neighbours. With respect to 
wooden ships, he declared that they were as cheap in one country 
as in the other. With regard to the liberty of purchasing vessels 








abroad, M. Ancel referred to the fact that such permission existed 
during the three years commencing with 1855, but that Havre 
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De Forcade La Roquette, Vice-president of the Council of State, 

in rting the bill, made the following statement, 

capecially when taken in re i what is 2 oe above 
interes’ 


res the i iron trade, has a 
and manufact: world. He ssid It is phoebe that the iron 
trade has suffe in several localities. This cannot be denied. 


But it is important to know whether in truth the great 


industry has been injuriously affected, in the ye pee or at 
its grand centres, Here are the facts :—In 1860 the rr a22,000, of 
iron in France was only 559,000 tons; in 1865 it was 822,000, an 
augmentation of 263, tons in five — the years 
anterior to 1860 the production was 3 ib was mf 
559,000 tons in 1860, ‘ricreas it had reached 887, tons in 1 

In 1836 the amount’ * iron made was 177,000 tons ; it Tt had been 


but 100,000 previously ; in 1847 it had reached 377,000 tons. The 

eat increase dated as 1860, and this amounted to no less than 

000 tons in 1864. It required more than ten years under the 

eae system to produce such a result. Is not this enough to 

show the stimulus produced by the treaty of commerce and 
economic reform ?” 

The debate was full of interest, touching upon many matters of 
the highest importance. commercially and pol ny tf but the one 
point essential to note is this— that while the Government, 
supported by the economists and by some of the democratic party 
—ably represented in the debate by M. Garnier Pagés—is trying 
to carry out the —— of freedom in trade, the shipbuilders 
and others, aided by the protectionists, who, as usual, had the 
warm support of M. Thiers, would fain push civilisation back to 
the clumsy expedients of discriminative duties on ships, cargoes, 
and flags. There is little doubt that the bill will be converted into 
a law; and we trust that in three or four years’ time ag M. Thiers 
will have learned from experience that the way to support 
industry is to leave it alone. The passing of the bill in — 
may prove advantageous to Great Britain; it is sure to be so, in 
the end, to France. 

A method of rendering wood uninflammable, recently published 
here, is so simple that it deserves a trial. It consists simply in 
painting the wood with the following com ition :—Make a satu- 
rated solution of potash, and thicken it with paste as for distemper 
painting, then d sufficient clay to give it the consistence of thick 
cream, adding yellow or red ochre or other mineral colouring 
matter, if desired, for the sake of appearance. Wood thus pre- 

ared is said to be ag against rain, and to be incapable of 
te inflamed, abou it may be carbonised by a fierce heat. 

The price of wrought iron is firm, and the demand tolerably 
brisk ; but there is little doing just now either in ch iron 
or pigs for melting. Two rather important transactions occurred 
last week at St. Dizier in charcoal iron for refining, at the rate of 
112f. and 112f. 50c. per ton delivered at the railway station of 
that place. Rolled iron in fair demand at former rates ; there has 
been less done in hammered iron, and prices have receded to 155f. 
and 160f.; machine-made iron maintains its price of 230f. to 235f. 
for the No. 20. Iron wire is readily sold at 270f. and 275f. .in 
hanks of 50 Ib., and at 280f. in smaller parcels for the iron- 
mongers. The reduction of the octroi duties on iron at the Paris 
barriers has been under the consideration of the authorities; but 
it is said that the matter stands adjourned sine die. Three francs 
per hundred kilogrammes (2 cwt.) on wrought, and two francs on 
cast iron is a terrible tax on the builders of houses in a city where 
timber is happily almost banished from construction. 

The other metal markets are quiet. Copper in sheets is quoted 
at 265f., and rolled brass at 230f.; lead in sheets or in pipe, 61f.; 
and sheet zinc of the Vieille Montagne at 80f. the one hundred 
kilogrammes. 

Paris, 17th April. 





To INcREASE the supply of water for the city of Philadelphia it 
is proposed to make an artificial lake between Swenksville and 
Zieglersville, twenty-six miles from the city, with a capacity equal 
to five thousand millions of gallons, sufficient, it is estimated, 
to supply the present city of Philadelphia for more than six 
months. 


Coatine Cast Iron with Coprer.—There has hitherto been a 
difficulty in accomplishing this. M. Oudry, about two years since, 
adopted a process which enabled him to give a conducting surface 
to iron, so as to permit of copper being deposited by means of the 
electrotype; and this he effected by giving the iron several coats 
of a special paint, which was subsequently covered with plumbago. 
This, however, gave no direct adhesion of the coating to the iron. 
M. F. Weil has just invented a process by which the layer of 
copper is deposited directly on the cast iron; it is stated to be very 
adhesive, and may be increased to any thickness by means of the 
electrotype process. He dissolves in a stoneware vessel, in four 
litres of water, 750 grammes of the salt known as Rochelle salt, 
and 400 grammes of caustic soda of commerce. He next dissolves 
175 grammes of sulphate of copper in one litre of water. This 
solution is then poured into the first, producing a blue liquid, 
forming an alkaline copper bath, marking 19 deg. Baumé, at a 
temperature of 20 deg. The iron to be operated upon must first 
be well cleaned by being immersed in a pickle composed of dilute 
sulphuric acid, of the strength of 2 deg. Baumé. At the end of 
ten minutes the articles are taken out and plunged in a feebly 
alkaline solution of caustic soda (1 deg. Baumé). The next day 
the articles are withdrawn from the solution, and well scrubbed 
with an iron “scratch brush.” They are then surrounded with 
zinc wire, and by means of it suspended jn the alkaline copper 
solution described above. At the end of Seas about twenty-four 
to forty-eight hours — sometimes as much as sixty hours—the 
coppering will be found to have been completed. The articles are 
thoroughly washed in lain water, and will bear a hard polishing 
with a “scratch brush” of brass, without any particle of the 
deposit detaching itself. —Society of Arts Journal. 


WHAT THE PATENT COMMISSIONERS ANNUALLY GET FOR 
Dorne Notuinc.—According to the last returns published, in 
1864 there were paid to Sir Roundell Palmer, for certificates of 
allowance of protection on provisional specifications, 1,592 at two 
guineas each, £3,343 4s.; ditto, for fiats on reference of complete 
specifications, thirty- -one at two guineas each, £65 Zs.; ditto, for 
signing warrants, 1,053 at one guinea each, £1, "105 13s. ; making a 
total of £4,513 19s. Then comes—to the clerk of the Attorney- 
General, on provisional and complete specifications, 1,623 at five 
shillings each, £405 15s.; to Sir Robert P. Collier, her Majesty's 
Solicitor- General, for certificates of allowance of protection on 
provisional specifications, 1,590 at two guineas each, £3,339; ditto, 
for signing warrants, 1,064 at one guinea each, £1, 117 4s.; ditto, 
for fiats on reference of com lete specifications, thirty- -nine at two 
guineas each, £81 18s.; m a total of £4,538 2s. to the Soli- 
citor-General. The clerk of the Solicitor-General also gets his 
share of the spoil; he is paid, on provisional - complete speci- 
fications, 1,629 at five shillings each, £407 5s.; making a grand 
total of £9,865 1s. The Attorney-General for Ireland receives 
£1,200 per annum from the Patent-office; the Solicitor-General 
for Ireland, £800; the Lord-Advocate for Scotland, £850; the 
clerk of the Attorney-General for Irelan d, £300; and the clerk of 
the Lord-Advocate for Scotland, £300; and so on. All these 
people are confessedly unable to do anything i in the business from 
which they draw such large sums. It was provided in the Act 
that Attorney-Generals and Solicitor-Generals for both Ireland 
and Scotland should have a share in the management of the 
Patent-office; but, like every other enactment, this has been 
neglected by ‘the Patent Commissioners, who yet, as lawyers, are 
obliged to give more attention to a single private brief than they 
do to the whole Patent-office. 





Cheshire, “ Improvements 
shh amo paar 


3125. PETER BAWDEN, Clifton-street, ee London, “ in 
the machinerr for the manufacture of —5th December , 

265. HENRY SH} SHERWOOD, Hatcham, Surrey, oe 
and for fibrous 








9th February, 1866. 

429. GEORGE WILLIAM —- and JOHN KsMP EDMONDS, Brompton, 
Middlesex, “ Improvements in apparatus for heating pipes by hot water.”— 

10th February, 1866. 

4 AvGuUSTUS APPLEGATH, Dartford, Kent, “ Improvements in printing 


TLLIAM a eae, pence ranger y “Im- 
provements in the manufacture of on and in 
connected therewith, which latter improvements pete mee oh ee on 
metallurgical processes.” —5th —— 

691. JOHN PATTERSON, rk 
apparatus for reducing, pounding, and softening hard or tough substances." -— 
7th March, 1866. 

715. VICTOR DUTERNE, de Vaugirard, Paris, ‘‘An improved 
metallic stuffing-box.’ "9th Me 1866. 

731. CHARLES JAMES RICHARDSON, ye ag pe Kensington, London, 
“ Improvements in arranging steam boilers and other furnaces, in order to 
render them more suitable for burning petroleum and like oils.” 

738. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, “ Improve- 
ments in generating heat, and in applying it for <2 production of mutive 
power and steam, also in apparatas employed therein. 

739. CHARLES HUNTLEY, Hackney Wick, Middlesex, “ Improvements in 
cricket balls, racket, tennis, and foot balls.”—10th March, 1866. 

749. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
construction of gravitating level.”—A communication from Henri Arquiene 
René Moén, New York, U.S.—12th March, 1866. 

816. HENRY KING, Chester-place, ey ee Surrey, “‘ Improvements 
iu the construction of cofferdams.” — 20th March, 1866, 

831. Louis RUDOLPH BOpMER, Thavies-inn, Holborn, London, “Certain im- 
provements in self-acting mules for spinning.”—A communication from 
Paul Sée and Louis Couvreur, Tourcoing, France. 

837. CHARLES ROZIERE, Rue de Malte, Paris, “Certain improved agents 
suitable for cleaning and such like purposes.”—2Ist March, 1866. 

844. JOHN MCNAB, Midtownfield, Renfrewshire, N.1., ** Improvements in 
means or apparatus for drying and stentering woven fabrics.” 

845. WILLIAM ALLEN DIXON, Bartholomew-road, Kentish Town, London, 
** Improvements in pyroxilin or gun cloth charges for all kinds of fire-arms.” 

846. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 

ts in i looms for weaving cut pile fabrics double.” — A 
communication from Anton Funk, Carl Emil om, and August Hoffbauer, 
Berlin, Prussia. 

848. HENRY RANKIN, King William-street, London, “Improved machinery 
for the manufacture of bags and envelopes made of — or | other fibrous 
materials, or woven or textile fabrics, either sep 

850. JAMES HENRY BURTON, Harrogate, Yorkshire, © ageoveneuts in the 
construction of breech-loading fire-arms.” 

851. HENRY EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
apparatus for propelling railway carriages upon inclines.” —A communication 
from Theophile Joseph Finet, Koulevart-Beaumarchais, Paris. 

852. JOHN MACINTOSH, North Bank, Regent's Park, London, “ Improvements 
in augmenting musical sounds, and in apparatus connected ‘therewith. P 

854. ROBERT PETTY, Ford-street, Sunderland, Durham, “ An improvement in 
the manufacture of ro 

857. MONTAGU ARC IIDEACON, York-road, Lambeth, Surrey, ‘‘A new or im- 
proved kind of expanding ‘window blinds, cornice poles, blind rollers, aud 
other window fittings, also picture rods and stair rods.”—22nd March, 1x66, 

859. CLINTON EDGCUMBE BROOMAN, Fileei-street, London, “ A new or im- 
proved process of transforming scraps or cuttungs of Bessemer steel and 
other scraps or cuttings of iron, paddled steel, and cast steel into ingots of 
cast steel.” —A comununication from Emile Martin and Perre Emile Martin, 
Yaris. 

860. STEPHEN MOULTON, Bradford, Wiltshire, “ Improvements in the manu- 
facture of springs applicable to railway engines and carriages, buffers, and 
other purposes.” 

862. WILLIAM a NEWTON, Chancery-lane, London, “ Improvements 

to t of the used in the purification of gas.” 
ee me! from Herr Doctor Deicke, Mulheim, Baden. 

863. CHARLES EDWARD AMOS, The Grove, Southwark, Surrey, and WILLIAM 
ANDERSON, Erith, Kent, “ An improved mode of treating waste liquors for 
the dissipating or utilising ot the same.” 

864. THOMAS WILSON, Bir in breech-loading fire- 
arms and in cartridges for breech- asia ‘fire-arms and ordnance.” 

866. BENJAMIN BERRY, jun., and GEORGE BROMLEY, Bradfurd, Yorkshire, 
** Improvements in screw gill boxes or hackle frames.” 

868. JAMES ERSKINE, Newton Stewart, Wigton, N.B., “Improvements in 
apparatus for filling cartridges for breech-loading guns. *_23rd March, 1s66. 

872. ALFRED VINCENT NEWTON, Chancery-lane, London, “An improved 
construction of power hammer.” — A communication from Philip Syng 
Justice, Philadelphia, Pennsylvania, U.S. 

874. ALFRED VINCENT NEWTON, Chancery-lane, London, “Improvements 
in hoisting apparatus.”"—A communication from Samuel Munson Longley 
and Andrew Conkey Getty, Hudson, New York, U.S. 

876. JOHN MEDHURST, Drummond-road, ondsey, Surrey, “Improvements 
in apparatus for reefing and furling sails of sh»ps and vessels.” 

878. ROBERT NEWTON, Lower Providence Mill, near Keighley, Yorkshire, 
“ Improved means or for steam in steam bvuilers.” 

8380. WILLIAM THOMAS ELEY, Gray’s-inn-road, London, ** Improvements in 
central fire breech-loading cartridges.” 

884. WALKER MOSELEY, King strest,Covent-geadéa, London, “ Improvements 
in croquet balls.”—24th March, 1866. 

890. SALOM HENRY SALOM, Regent-street, London, “ Improvements in the 
construction of goggles to be used for the cure of strabismus’ or squint, 
which said improvements are also applicable to the stages of microscopes.” 

891. CARL WENNER, Horwich, near Bolton-le-Moor, Lancashire, “ Iuprove- 
ments in steam turbines.” 

894. FREDERIC PELHAM WARREN, East Court, Cosham, Hampshire, “ Im- 
proved cooking apparatus.” 

895. JOHN BRACHER, Cannon- street West, London, “ Improvements in iron 
safes, strong rooms, and doors. 

896. WILLIAM ALEXANDER LYTTLE, General Post-office, London, ° - * Improve- 
ments in the means and app: for t ill and r of 
hydrocarbon and other volatile otls.” 

900. WILLIAM DIXON, Queen’s Head-lane, Essex-road, Middlesex, “ Improve- 
ments in apparatus for turning over the leaves of music.” 

902. JOSEPH GAMGEE, Albert Veterinary College, Bayswater, London, “ Im- 
provements in the manufacture of horse shoes, and in the apparatus 
employed therein.”—27th March, 1866. 


Invention Protected - 4 a Moathe 4 the Deposit of a 
Complete Specifica 
1015. SYLVESTER JUDSON a, Brooklyn, — ; U.S., ** Improve- 
ments in the hoops of ladies’ skirts, and in the covering of steel springs fur 
the same and analogous uses.”— 9th April, 1806. 
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Patents on which the Stamp Duty of £50 has been Paid. 

930. ROBERT NEWTON, Leeds, “ Machi for sey mg and 
the fibres of silk waste, &c. 913th April, 1863. 

1025. WILLIAM ANTHONY SHAW, New York, U.S., 
tin.” —24th April, 1863. 

1291, AUGUSTUS WILLIAM HOFMANN, Fitzroy-square, London, “ Colouring 
matters for dyeing and printing.” —22nd May, 1863. 

937. JOHN COMBE and JOHN HENRY SMALPAGE, Leeds, ‘‘ Winding cops.”— 
14th April, 1863. 

950. HENRY EATON, Manchester, “ Presses for baling purposes.”—15th April, 








** Lining lead pipes with 


1863. 
974. THOMAS ALDRIDGE WESTON, Birmingham, “ Ratchet levers.”—18th April, 
1863. 


1086. MICHAEL HENRY, Fleet-street, London, 
artificial stone, &c.”—29th A 1863. 

917. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, “ Gas burners.” 
—15th April, 1863. 

$48. AMBROSE MARRIOTT, High-street, Higham Ferrars, Northamptonshire, 
* Boilers for heating buildings.”—15th April, 1863. 

967. ROBERT CALVERT CLAPHAM, Walker, Northumberland, “ Hydrochloric 
acid.” —17th April, 1863. 


** Manufacturing beton and 


Patents on which the Stamp Duty of £100 has been Paid. 

921. wy ARCHIBALD BROOMAN, Fleet-street, London, “ Red dyes.”— 
12th April, 1859. 

1022. THOMAS HALL ARROWSMITH, Bolton, Lancashire, “‘ Carding engines.” 
2nd May, 1859. 

933. JOHN HUGHES, WILLIAM WILLIAMS, and GEORGE LEYSHON, Brockmore 
Works, Brierley-hill, Staffordshire, ‘‘ Manufacture of tin and terne plates.” — 
13th April, 1859. 

938. JOSEPH BEATTIE, Lawn-place, South Lambeth, Surrey, ‘‘ Préventing 





for especially beer.” —14th April, 1859. 
EDWARD — Chancery-lane, London, “ Manufacture ef 
alumina.”—16th April, 1859. 
961. JOHN SIDEBOTTOM, Broadbottom, near Mottram, Cheshire, “ Tabos.”"— 
16th April, 1859. 
1008. EDWARD CLARK, Westminster, * Sewing —_ “ "21st April, 1859. 
949. GEORGE ASHCROFT, . Glamorganshire, “ Presses and hydraulic 
machines.”—15th April, 185! 





Notices of Intention to Proceed with Patents. 
3057. THOMAS LAURIE, Cockburn-street, Edinburgh, “ An i o7 
furniture convertible into a seat with back on either side, a seat with desk on 
either side, or a seat with table ou either side.” 20th Yovember, 1865, 
3097. (RICHARD CooK, ——— Derbyshire, “Au improved stretcher for 
1 


and p 
3105, DENNIS HALL, Wharton, Cheshire, * Improvements | in the manufacture 
of salt, and in y or tus for that purpose.” 
3111. ALFRED PARAF and RICHARD SAMUEL DALE, Manchester, “ A new 
colouring matter for producing scarlet colours upon woven fabrics and yarns.” 
a | 

















—Ath 
3116. JOHN JACKSON “\sHWoRTH, Manchester, “ me at ogg mae in _ Winding 
ch i are partly appli 'y for 


spinning and doubling. 
= PETER BAWeeR. Cuinon-street, Notting- “hill, Middiesex, “ Improvements 
h 'y for the of bricks.” 





aise. EDWARD VAGG, Manor House, Lefeboro-street, Guernsey, * Improve- 
ments in apparatus applicable for fire-e-capes and builders’ scaffulds."—5th 


mober, 6 

3131. JOSEPH TAYLOR, Birmingham, “Certain improvements in the manufac- 
ture of railway chairs, and in the manner of securing rails thereto.” 

3134. JOHN SAINTY, Burnham Market, Norfolk, ‘* Improvements in shoeing 
horses, ponies, and mules, by using shoes without nails.” 

3133. GEORGE DAWS, Penge, Surrey, “ A new or improved method of, and 
apparatus for, locking and unlocking gates, turnstiles, and stiles on railway 
crossings.” 

3142. ADAM CARLISLE BAMLETT, Thirsk, 
reaping and mowing machines, part of which is ap; 
general.” —6th December, 1865. 

3148. CLARKE DUCHESNE HITCHCOCK and JOHN SHIMMON, Bury St. 
Edmunds, Suffolk, * Improvements in the manufacture of leather driving 


Yorkshire, “ a in 
li i y in 





3149. WARDLE EASTLAND EVANS, Market-place, Great Portland-street, 
London, ** imp in har i » Planofurtes, organs, and other 
similar keyed instruments.” 

3152. JOSEPH WOOLLATT, Leeda, Yorkshire, * Improvements in machinery or 
apparatus in looms for weaving.”—7th December, 1865, 

3155. THOMAS CLARIDGE, Bilston, Stattordshire, * Improvements in machinery 
for rolling gun barrels and other articles.” 

3157. WILLIAM CALVERT and JOHN STEWART ROBERTSON, Liverpool, **Im- 
provements applicable to coats, cloaks, and other like outer garments.” 

3lol. GEORGE WAILES, Stroud, Gloucestershire, and BENJAMIN COOPER, 
Frome, Somersetshire, “ Improvements in apparatus to be employed in the 
feeding of scribbling and carding engines.”—sth December, 1865. 

3174. ALEXANDER DOULL, Westminster, *‘ Improvements in constructing 
atmospheric railways and carriages, and in working the same, parts of 
which are le to exh ting and d g air, and for other pur- 








3174. THE REPRESENTATIVES of the late RICHARD ARCHIBALD BROOMAN, 
Fleet-street, London, * A new method of preparing plants of the eucalyptus 
family and myrtacean plants, and the application thereot to the purposes of 
tobacco and snuff.”—A communication from Prosper Vincent Kamel, Paris. 

3179. ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B., * limprovements in 
certain apparatus for injecting and ejecting fluids and liquids.” 

3183. EDMUND MOREWOOD, Stratford, Essex, “limprovements in coating 
metals, and in apparatus to be used for this purpose.” 

3185. ROBERT FRANCIS FAIRLIE, Gracechurch-street, London, ‘* Improve- 
ments in locomotive engines, and in the means employed fur generating 
steam therein.”—9th December, 1805. 

3193. JAMBS THEODORE GRIFFIN, Fleet-street, London, “ An meager ruler.” 
—A communication from George Schramm, New York, U.S. 

3199. WILLIAM RObERT LAKE, Southampton- buildings, Chancery-lane, 
London, “ lmprovements in the permanent way of railways.”—A communi- 
cation from Henry Warren Warner, Greenfield, Massachusetts, U.8.—l HA 
December, 1865, 

3218. FREDERICK DERNARD DOERING, Bayswater, Middicsex, “ Improvements 
in machinery fur boring rock and other mineral.”"—A communication from 
Carl Sachs, Oberhausen, Prussia. 

3219. THE REPRESENTATIVES of the late RICHARD ARCHIBALD BROOMAN, 
Fleet-street, Loudon, “ The manufacture of pulp from Lygeum spartum,.”— 
A communication from Antonio Escubos, Barcelona, spain. 

3222. WILLIAM BROOKES, Chancery-lane, London, “ linprovements in turbines 
for obtaining motive power, applicable also to raising aud forcing fluids, and 
to propelling ships or vessels.”— A communication from Joseph Denis Farcot, 
Jean Joseph Léon Farcot, Michel Basile Abel Farcot, Joveph Etienne Eloi 
Chateau, and Emmanuel Denis Farcot, Port Saint Quen (Seine), France. 

3223. GEORGE ATKIN, EDWIN ATKIN, and ALFRED AMOS ATKIN, Birming- 
ham, “ Improvements in machinery for giinding pit, frame, cross cut, mill, 
carpenters’, hand, back, and other saws, and other like metal surfaces where 
great truth and accuracy js required.”—13th December, 165. 

3230. AUGUST GUYE, Northamptoa-square, London, “ Improved mechanism 
for winding keyless watches.” 

3235. JOHN CHARLES WILSON, East India House, Lime-street, Lonton, “ 
improved boiler fur generating steam or vapour.” —14th December, 1865, 
3256. CHARLES PENGILLY, Church-street, Falmouth, Cornwall, ** Liprovements 
in the treatment of sulphurous and arsenical pyrites coniaining copper aud 

tin.”"—16th December, 1865. 

3268. HENRY I’LANCK, Manchester, “*Improvements in epee for regulating 
heat obtained by the jon of gas "—18th December, 1665, 

3302. WILLIAM BARNSLEY, Stuckport, Cheshire, “ Certain improvements in 
the method of attaching and securing together the ends of strapping 
employed in machinery.”—2\st December, 1s65, 

332. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
locks and keys for the same.”—A communication from Edrick Francis 
Young, Chatham, and Joshua Granville Nickerson, Boston, Massachusetts, 
U.S.—30th December, 1865. 

57. JAMES HODGES, Penny-hill, Bagshot, Surrey, “ Improvements in ma- 
=v used for raising and treating peat or bog carth or soil.” —8th January, 


An 





301, CLARENCE DELAFIELD, Staten Island, Richmond, New York. U.S., “ Im- 
a in the manufacture of salipctre aud white lead.”—3)st January, 
4il, barney NATHANIEL WYNN, Hilsea, Hampshire, “ Improvements in 
t » factories, building-yards, and other purposes.”— 





9th Rareere. 1866. 

500. WILLIAM Wood and JAMES WILLIAM Woop, Monkhill, near Pontefract, 
Yorkshire, “{usprovewents in the manufacture of pomfret or liquorice 
cakes, rolis, and pipes, and of lozenges and other similar articles of con- 
jectionery, and in apparaius to be used in the manufacture of such articles.” 
—16th February. iv6 i. 

589. CHARLOTTE ELIZABETH TREADWIN, FE. xeter, Devonshire, “ Improvements 
iu the manufacture of certain kinds of Jace.”—26th Mebruary, 1866. 

864. THOMAS WILSON, Birmingham, “ Improvements in breech-loading fire- 
arms aud in cartridges for brecch-loading fire-arms and ordnance.”—23rd 
March, 1866. 

887. JAMES RAMAGE and THOMAS NELSON, Edinburgh, * Improvements in 
the production of blocks and plates fur printing.” — 26th March, 1866, 

896. WILLIAM ALEXANDER LYTTLE, General Post-office, London, “ Lmprove- 
ments in the means and apparatus fur the distillation and ;cctification of 
hydrocarbon and other volatile oils.” 

897. JAMES HIGGIN, Manchester, “Improvements in dycing and printing 
textile fabrics and yarns.”—27th March, 1866. 





All persons having an interest in opposing any one By such applications 
should leave particulars in writing of ueir obj such at 
the vitice of the Conmnissioners of 1’ tents, | within mated days of its date. 


List of Specifications Published during the week ending 
14th April, 1866, 








1146, Ia. ; 1147, 10d.; 1148, 44.; 1149, Sd. ; 1150, 8d. ; 1151, Is. 4d, 
1154, 4d 5 1155, 4d. 5 1154, 4. , 1155, Dod, 5 1166, at. 5 2157, Ue. Ud. 5 1158 
od. 5 1159, 4d. ; 1160, Sil. § ‘16, 1.3 116u, 4d. 5 6168, 44.5 Llosa, 4d. 5 1105 
tel. s Dh 6, ad. 5 1167, 44.5; 116s i041, ; 1960, 4d. ; 1170, 4c. ; 1171, 4d. 
1172, acl. 5; 1178, acl. 5 L074, 44.5 1175, Bd. 5 1176, 44 11i7, Is, "Yd. ; ; 1178, 
bd. ; 1179, lod. 5 1480, Sd. 5 1181, St. 5 1182, 10d. ; 1'83, 4d. ; 1134, 4d.; 


1185, 2m. 4d. ; 1186, dul. ; 1187, Sd. , 1188, du. 5 1189, Se, 


*,° Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s, must be remitted by 
Post-office Order, made payable at the Post-oflice, 5, High Holborn, to Mr. 
neues Woodcroft, Her Majesty's Vatent Office, Southampton-bulidings, 
Chancery-lane, London, 





®@ Tue great expectations in regard to petroleum in California are 
not likely to be realised. 4 
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ABSTRACTS OF SPECIFICATIONS. 


following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, ma the apice of her Bsacssicted Commissioners of Patents. 


Class 1. _PRIME M MOVERS. 
ree Fized Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 
2405. W. Dray St. pr "s-road, poaeres, “ Furnaces for the consumption 
te tne .— Dated at ‘September, 1 

_ Thi 8 ey proto in certain pone arrangements in the con- 
licable to, the furnaces of locomotive, marine, and stationary 
caginen poly o. blast, melting, cupola, and other furnaces. The improved 
arrangements are as follow :—The patentee employs a tube or tubes which he 
calls inductor or inductors, made of the length, , and dimensions to suit 
the furnace to which it is applied, and to this tube or to these tubes, is or are 
fixed another tube or tubes of saitable dimensions, which he calls the distributor 
or distributors. The indicator and distributor tubes may form a whole, and be 
made in one piece or a number of pieces, and are placed in the most suitable or 
convenient part of the furnace according to its construction. The inductor is 
open to the atmosphere, and the distributor is open or in communication with 
the furnace. A small tube or tubes furnished with a stop-cock or cocks, and 
communicating with the boiler or with the exhaust steam pipe of an engine, is 
or are placed in the mouth or mouths of the inductor or inductors for injecting 
air by and with steam. The cock or cocks being opened a part'al vacuum is 
formed by the inductor, when the atmospheric air rushes in ina is injected by 
and with the steam through the inductor and distributor tube or tubes on the 
top, or over the top of the fire in the farnace, thus igniting and consuming the 

smoke, and increasing the blast in the furnace. 
2425. G. B. ee Pag “ Apparatus for obtaining motive power.”— 

Dated 22nd September, 1865. 

In constructing this apparatus two tubes or pipes of any required height are 
erected vertically in any suitable situation, so that when filled with liquid two 
colamns capable of exerting a pressure proportionate to their height are 
obtained. The lower ends of the pipes are bent, one upwards and the other 
downwards, and are capable of having slidden over them a large air and water- 
tight vessel. The portions of the vessel which slide over the ends of the tubes 
are made tubular, and are fitted with stuffing boxes and glands. These pieces 
are continued upwards to the interior of the vessel until they meet at its central 
division, which division consists of a«diaphragm or plate fitted tightly all 
round its circumference to the sides of the movable vessel. The inner portion 
of the tubular pieces are fitted with valves of any convenient form and size 
which are actuated by eccentrics.—Not proceeded with. 

45. J. DREISORNER, New York, “ Hydraulic pressure engines.”—Dated 23rd 

September, 1865. 

This invention consists in the arrangement of two circular discs or pistons 
/otating backwards and forwards, and placed upon the same shaft in suitable 
cylinders, One of these pistons is constructed with a concentric groove or 
cavity in its periphery, which is divided by a partition, against the arc or the 
other side of which, in combination with a stationary wedge fitting perfectly 
tight in the said concentric groove, a pressure of water or fluid is made to act 
alternately, so as to rotate the said piston first in one direction and then in the 
opposite direction, making each time not quite one revolution. By the 
rotation of this piston the second piston fast to the same shaft is moved in the 
same direction. This second piston is constructed with a groove or cavity in its 
periphery or circumference running spiralJy, similar to a screw of any desired 
pitch and closed at each end. In this spiral groove a block or small piston is 
y froin revolving with the piston by means of 
slides or friction rollers, working in a groove cut horizontally and longitudinally 
in the cylinder, whereby. while this piston block will be prevented from turning 
with the piston, sufficient motion will be allowed to the same longitudinally or 
sideways, eorresp to the inclination of the spiral of the groove. Both 
ends of this spiral groove are provided with channel-ways communicating with 
the heads of the cylinder, and'‘with a channel-way made in the central part of 
the shaft. These passages or channel-ways are closed by self-acting valves 
opening from the cylinder heads into this spiral groove to allow the water or 
fluid to run or be drawn into the said spiral groove from a reservoir placed 
above this cylinder, and connected with the cylinder heads and with valves 
opening from the ends of the spiral groove into the channel-way through the 
central part of the shaft, to allow the water to be forced out again from said 
spiral groove. The end of the shaft passes through or into a box, with the 
central part of which the channel-way through the shaft has a free communi- 
cation, and the said box is again connected with a strong and perfectly tight 
pressure box, into which the water or fluid forced out of the spiral groove 
passes, producing thereby a pressure in the said pressure box, which is used to 
drive the first-mentioned piston in the manner above described, while any 
surplus pressure in the said box may be used to drive a rotary engine, or for 

any other purpose which may be desired. 
2447. W. ROUTLEDGE and F. F. OMMANNEY, Salford, “ Presses worked by 

steam and by hydraulic power.” — Dated 25th September, 1865. 

This invention consists more especially in certain improvements on Ashcroft’s 
patent compound baling press, for which letters patent were granted on the 2nd 
November, 1864 (No. 2707). Inthe aforesaid press the ram is raised first by 
the action of steam alone, and afterwards by the combination of steam and 
water power. One part of the ‘invention consists in attaching to two pumps 
one suction valve common to both pumps, and two delivery valves, one for 
each pump, and one delivery valve common to both pumps. Another part of 
the invention relates to the doors of the boxes in which the cotton or material 
is placed. ‘To each door the inventors attach a strong hooked arm, the hooks 
of which are held by a double cam when the doors are closed, but which is 
acted upon through the medium of a lever and chain connected to any moving 
part of the press for opening the doors when required. Another part of the 
invention consists in certain improvements reducing the friction of the revolving 
boxes containing the matters to be pressed. For this purpose the inventors 
place in the top or bottom brackets, or both, 4 number of rollers, wheels, or 
spheres. Another part of the invention relates to the steam cylinder, and con- 
sists in employing an equilibrium valve for the admission of the steam.—Not 
proceeded with, 

2453, W. E. NEWTON, Chancery-lane, London, “ Construction of engine which 
can be used either as a motor or for pumping.” —Dated 25th September, 1865, 
This invention cannot be described without reference to the drawings. 














Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2400. E. PETITO, Michcel's-grove, Brompton, “ Means of communication 

between the occupants of vehicles and the drivers or other attendants thereof.” 
— Dated 20th September, 1865. 

According to one method of carrying out this invention the inventor esta- 
blishes a very simple code of signals by means of one, two, three, or more 
strings or pulls, operating on an apparatus disposed in the view of the driver 
for instance. For this purpose he prefers to convey three pulls disposed 
inside the vehicle (carriage or cab, for example), each of which pulls is in 
communication with an index lever arm mounted on a fixed axis. The same 
axis is common to all the lever arms, which are each further under the control 
of a separate spring, which has a constant tendency to keep and bring its 
respective lever to a zero or slacking point. The lever arms are exposed to 
the ready view of, say, the driver, ami are each capable of movement on the 
axis by its pull, by which they may be cach deflected separately from the zero 
position, or any two or all three deflected at the same time, each making a 
separate communication to the driver.-— Not proceeded with. 

2408. A. V. NEWTON, Chancery-lane, London, “ Improvements in railways, and 
in the wheels for railways.” —A communication.— Dated 21st September, 1865. 

This invention is designed to obviate the hammering of the ends of the rails 
by the carriage wheels in passing over the joints of the same. The invention 
consists in making or casting the wheels with a central flange, and with a head 
at each side thereof, and in using on either side of the track double rails or two 
rails set side by side, their heads being just so far apart as to allow of the 
central flange of the wheel entering between them, and thus serving to keep 
the wheel from moving laterally in either direction.— Not proceeded with. 

2418. R. ATKIN, Crawford-street, Bryanstone-square, London, “ Applying the 
screw propeller to vessels so that it may be applied or removed in a few 
minutes, giving the vessel every advantage of a sailing vessel when the wind is 
Sair.”— Dated 22nd September, 1865. 

These propellers are chiefly intended to be used as an auxiliary power to 
sailing vessels. The patentee proposes to apply to the sides of the vessels (at 
that part where paddle-wheels are usually placed) screw propellers, which are 
set in bearings on frames hinged or jointed to the sides of the vessel, and 
capable of being raised or lowered from the bulwarks by means of lifting or 
suspending chains worked by a windlass or other equivalent gear. The frames 
are also held by supporting chains from the bulwarks, the lifting chains being 
hung from the davits. The frames contain screws or propellers driven by 
endless chains, and whelped bosses on the shafts, or the shafts may be actuated 
by toothed gearing, arid in either case be worked by steam power, the chains 
or shafts passing through the sides of the vessel. One or more screws may be 
placed on each side of the vessel, and by reversing the engine on one side and 
yoing ahead on the other the vessel may be turned round in little moge than 
her own length. 

2434. W. J. M. RANKINE, Glasgow, “ Feathering paddles and oars.”—Dated 
23rd September, 1865. 

The nature of this invention is that the inventordispenses with all mechanism 
for causing paddle floats to feather, by making them of such shapes that they 
‘end of themselves to move broadside forward when driven through the water, 

and edgewise in coming out of the water, and for these purposes he makes the 
axis about which the float turns in feathering, pass as accurately as possible 
through the centre of figure of the float, and through the centre of its thick- 
mess. He makes the float as thiek in the middic as may be required for 


cength, ant ho pooties Gosia © Cin shl Cy 16 RES Se he 
it may be made of uniform thickness. One half of the float may, if desired, be 
loaded so as to make the edge of that half tend to hang Scuttle, of nents 
80, provided such loading does not interfere with the symmetry of figure of the 
float about its axis; but such loading is not essential to the making of the float 
{ead to move broadside through the water ter and edgewise in out of the 
water. He applies the aforesaid invention to oars by making the blade of the 
cor 0d as to Siem este ent 3 en or nearly longitudinal, axis, which 
traverses the centre of the figure of the blade at the middle of its thickness.— 
Not proceeded with. 

2442. J. H. Smpson, Kilmuna, Ireland, “ Mechanism for peer prea 

railway and for making signals with reference thereto 


This invention has for its object the simultaneous locking or unlocking of 
the doors of railway carriages, while it shows both to the persons inside the 
and on the outside which door or doors is or are locked or unlocked. In 
order to do this the inventor employs a longitudinally sliding bar, supported in 
suitable bearings running along either the top or bottom of the railway 
carriage, and furnished with projecting bolts or other modes of fastening, 
when the bar is a, slide into corresponding eyes on the doors, or are 
otherwise fastened y lock them. By this arrangement it will 
beseen that all the bacroy or bars, or locks of more doors than one are connected 
together, so that by one motion several doors may be locked or unlocked 
simultaneously, or he can keep the doors closed by means of a bar alone. 
In order to show the persons seated inside the s carriage which door is locked or 
unlocked, the bolts, locks, or the bar h d may be made 
visible inside, or a ble arm or indicator fixed inside or outside the car- 
riage ws 4 be made to move in such a way as to show which door is locked or 
shut.—Not 
2463. ©. M. KERNOT, West Cowes, and N. SYMONS. Princes-street, Lambeth, 
** Construction of railway nt to ensure th the safety of passengers’ lives in 
the event of accident or coll .”— Dated 26th September, 1865. 
This invention cannot be described Siteows: reference to the drawings. 


Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

2406. J. GOULDING, Worcester, Massachusetts, U.S., 

2st September, 1865. 

This invention relates to a spring bobbin holder attached to the spindle in 
spinning and similar machines, and consists of a series of bow springs surround- 
ing the said spindle, and held together at the top and bottom ends, and hence 
the said spring bobbin holder has the general form of an elongated spheroid ; 
and upon this the bobbin is easily slidden or removed, the springs flattening or 
setting closer to the spindle when the bobbin is slidden over them, whereby 
they afford the friction necessary to rotate the bobbin, and the spring holder is 
adapted to bobhins with slightly varying holes. 

2432. W. TURNER and 8. SHORE, Tunnicliffe Mill, near Rochdale, and W. 
HALLIWELL, Rochdale, “ Cards used in carding engines, &c.”—Dated 2\st 

ember, 1865, 

This invention relates to the teeth of the cards of carding engines or other 
similar machines used fur carding or straightening the fibres or filaments of 
cotton and other fibrous materials, and consists in making the teeth of each 
card of different length, instead of one uniform length as hitherto adopted. 
At present the wire of which the teeth are formed is bent so as to enable the 
two prongs forming the teeth to project the same distance from the leather or 
band, but the patentees bend the wires so as to make one prong longer than 
the other, and when the said prongs are passed through the leather or band, 
they form teeth of different lengths, and thus they form cards, which card and 
open the fibres or filaments of the fibrous materials much more efficiently than 
the ordinary cards, and prevents, to a great extent, the formation and col- 
lection of waste, and dispenses with the necessity of grinding the teeth, and 
this system of having one prong longer than the other is also applicable to 
cards having straight teeth, as well as to cards having bent teeth, 

2440. G. E. and E. L. ROLLAND, Paris, “ Liquid composition for cleansing, 
scouring, and bleaching textile, animal, mineral, and vegetable substances.” — 
Dated 23rd September, 1865. 

This invention consists of a liquid position for cl ing, scouring, 
bleaching, and removing stains from fabrics, wood, stone, marble, glass, metal, 
pictures, and other substances. The composition is formed of the following 
ingredients, and, by preference, in or about the proportions stated :—Filtered 
or distilled water, 8,000 parts; soap wort (saponaire), 500 parts; liquid 
ammonia of commerce, 86 parts. The soap wort is boiled for about half an 
hour in water and allowed to cool, after which the ammonia is added and the 
mixture well stirred ; or the soap wort may be distilled instead of boiled. The 
composition, which is called “ Eau Rolland.” is bottled, and is to be used cold, 














“ Bobbin holders.”— Dated 





Class 4.-AGRICULTURE 
Including Agricultural Engines, Windlasses, Implements, Flour 
Milis, &e. 

2485. B. WREN, Stockton-on-Tees, “‘ Improvements in grinding wheat, and other 
grain, and in apparatus for drying and improving the condition of damp 
wheat or other grain.” — Dated 28th September, 1865. 

The First part of this invention relates to grinding wheat and other grain. 
In carrying out these improvements a current of air produced by a fan blast 
is forced between the grinding surfaces of the millstones, either in pipes fixed 
in the bed stones, or down the eye of the running or top stone in the ordinary 
manner. A roller, which may be fluted or otherwise (the patentee prefers it 
being fluted) is fixed in the spout or chamber for receiving the meal from the 
millstones, This roller revolves and delivers the meal into the creeper or other 
receptacle as it is ground, and prevents dust and waste in the mill; the roller 
is made to fit into concaves,so that the fine particles of dust cannot pass it. 
A current of air is forced up the spout or chamber for receiving the meal, 
which cools it as it falls from the millstones. This current of air can be 
regulated so as to cool the meal, carrying only @ very small quantity of dust 
with it from the cases of the millstones. A current of air is also forced into 
the millstone cases for carrying off the warm dusty air (produced by grinding) 
through an opening at the top of the millstone case. The patentee prefers this 
opening being as near the eve of the millstone as possible. The warm dusty 
air is conveyed through a pipe or pipes into a receiver, which is made so that 
the air enters at or near the bottom, and travels in azig-zag direction upwards, 
leaving the whole or nearly the whole of the dust with which it is charged on 
movable floors, the air escaping atthe top. These floors are made to tilt so 
that the dust can he cleared off them in an instant. The Second part of the 
invention relates to drying and improving the condition of damp wheat and 
other grain. The wheat or other grain is passed through a feed pipe into an 
apparatus laid at a proper angle for it to run down; the bottom on which it 
runs is made like a venetian blind, and is movable, so that the spaces can be 
opened or closed, as required. Through these spaces is forced a strong current 
of air, produced by either a blast or exhaust fan, or both combined. This 
apparatus can be made to run ina straight line, but it requires less room when 
it runs the length required in a zig-zig direction from the top to the bottom. 
2492. C. E. DAVIS, Bath, “ Cisterns or chambers for the steeping of grain in the 

manufacture of malt.” — Dated 28th September, 1865. 

The object of these improvements is to provide covers or shntters to the 
surface or other openings of the cisterns or chambers in which grain is being 
steeped for the manufacture of malt, such that will admit of the gra u being 
readily and effectually secured in such cistern or chambers by an eaciseman or 
other duly appointed person, and yet admit of the operations of steeping pro- 
ceeding in the absence of such person. These covers or shutters are formed in 
sections or divisions, according to the size of the cistern or chambers, or the 
opening thereto, and each section or division is composed of a frame with wire 
or other suitable open work, and when placed in position over the surface or 
other opening to the cistern or chambers the locking of one of them secures 
the whole of them.—Not proceeded with. 


Class 5.—_BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 


2435. J. I. JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Generating illuminating 
—A communication.—Dated 23rd September, 1865. 

This invention relates, principally, to the construction and arrangement of 
apparatus or machines for making illuminating gas by forcing atmospheric air 
or hydrogen, or carburetted hydrogen gas or air mixed with one or other of 
such gases, through the light and volatile hydrocarbon fluid which forms the 
secondary products of the distillation of coal, or the oils emanating from coal 
or petroleum. Apparatuses of this kind are generally composed of an air 
forcing apparatus and a vaporisor combined for operation so as to produce a 
steady flow of air well charged with hydrocarbon vapour. This, however, can 
only be effected by apparatus or h too to admit of 
portability, or of application to railway carriages, or other like vehicles. This 
invention therefore consists in so combining and arranging a gas apparatus 
with a view to compactness and portability that the same may be used for 
illuminating purposes as a fixture in railway carriages, and other vehicles, or 
as a lamp or movable and portable apparatus in houses, on board ships, and in 
other situations. In carrying out this invention two conditions are requisite. 
First, that the air or other gases shall be forced or drawn through the volatile 
hydrocarbon liquid by a mechanism the operation of which shal! not be sensibly 
affected by the movement to which the apparatus may be subjected. Secondly, 
that the air or other gases shall be so forced or drawn through a column of 
volatile hydrocarbon liquid of such a Jength equivalent to height as will insure 
the perfect saturation or charging of the air or other gases with hydrocarbon 
vapour. For this purpose it is proposed to combine with an air pump a 
vaporiser consisting of a hydrocarbon fluid reservoir provided with a funnel- 
shaped bottom which terminates in a pipe. This pipe may or may not be 
coiled, but its extremity is turned upwards, and is connected with an air 
chamber provided with a double-acting diaph air pump op d by any 











convenient arrangement of spring power clockwork mechanism ; valves for the 





admission and expulsion of air or other gas to and from the air chamber ate 

so that at each stroke of the pump, air or other gas is admitted into 
the air chamber and forced out through the pipe or coil into the fluid reservoir, 
whence it esogpes through another pipe or pipesleading to one or more burners, 


~ «. ¥ SEWTON, 
ao fer, ae Dead rd Sept, 


A communication.—. 
m™ patentee ma ata arranging a carbure bo ogenaal he with an 
inlet for air and an outlet for gas above the point Tenukes cabentien, as described, 
2467. J. HILLIAR, Great Cambridge-street, London, We meet — 
and ‘ing down draught in flues.” —Dated 26th 
This invention cannot be described without reference to the mewn Nek 
with, 


2464. R. A. BROOMAN, Fleet-street, —, “ Moulding crucibles and other 
articles of plastic materials.”—A communication.—Dated 26th Sep- 
tember, 1865. 

By the present invention the action of the forming tool employed is 
governed with unerring exactness. The invention consists in mounting the 
former upon a fixed centre, so placed with reference to the curve of the form- 
ing edge that, when the said former is lifted out of the finished crucible, 
the ed act of moving it shall also withdraw it from contact with the 
crucible. 





‘ Class 6.—FIRE-ARMS. 
Induding Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dec. 
2438. W. E. NEWTON, Chancery-lane, London, ** Improvements in breech-loading 
-arms, and in cartridges to be used therewith..—A communication,— 
Dated 23rd September, 1865. 

One part of this invention consists in adapting a presser to act upon the 
front of the flange of the cartridge, so as to draw it back against the breech 
before firing. This presser may form part of the cartridge shell and retractor, 
or of a piece applied especially for the purpose. The invention also consists 
in so applying and arranging a detonating pin, upon which the hammer 
strikes, to fire ammunition cartridges, that the pin shall strike the cartridge at 
a point opposite to where it is held back by the presser above mentioned, and 
which draws back the cartridge against the breech. The presser is of hardened 
steel, and therefore will not be hruised or marred by the repeated operation of 
the pin. as the barrel, which is soft, is apt to be. The invention also consists in 
elongating the hole provided in the swinging breech of a breech-loading fire- 
arm, for the reception of the pin upon which it works, so that the breech may 
have a direct rear support in the breech receiver at the time of firing, and yet 
be free to swing back loosely to open the rear end of the barrel for loading. It 
also consists in a novel arrangement of a detonating pin and hammer, and the 
swinging breech relatively to each other and to the line of bore of a breech- 
loading fire-arm, whereby the line of bore is unobstructed, and the loading, 
when the hammer is at half-cock is facilitated. It also consists in the combina-' 
tion with one main spring of two or more stirrups, one for operating the 
hammer, and another for operating or controlling the operation of a movable 
brake, which locks the breech at the time of firing, or suitable projection on the 
lower and front side of a movable brace, or upon the tumbler, whereby the 
loading at full-cock is prevented. It also consists in the employment in a 
breech-loading fire-arm with a swinging breech of a brace fur bracing the 
breech at the time of firing, swinging on the tumbler shaft, detached from the 
tumbler, but connected with the main spring, so as to give a greater motion 
than is given tothe tumbler. It also consists in combining a movable brace, 
which operates to lock the breech at the time of firing, with a three-notched 
first or safety notch of the tumbler, just out of contact with a detonating pin by 
which the cartridge is fired; the breech is locked by the brace. It further 
consists in constructing the breech receiver of a breech-loading fire-arm with 
horizontal and vertical side anges, and fitting the same into the stock, so that 
the ends of the pins upon which the breech, the hammer, and the sere work, 
may be inserted into the vertical flanges, and may abut against the cheeks of 
the stock, and be kept in place without the pins being screwed into the 
receiver, thereby affording greater facility for taking the lock and breech 
— mechanism to pieces when the breech receiver is taken out of the 
stock. 

2452. A. PRINCE, 7rafalgar-square, London, ‘‘ Breech-loading jfire-arms.”—A 
communication.— Dated 25th September, 1865. 

This invention relates to improvements in the construction of that class of 
fire-arms known as single breech-loaders wherein metallic cartridges are used. 
The inventor proposes to apply to the breech of the gun a recoil block, which 
is hinged or jointed to the top of the barrel by means of a pin and socket 
piece, in such manner that it may be raised and lowered out of and into the 
cavity of the breech. When the recoil block, which acts as a breech plug, is 
raised up the rear end of the bore of the barrel is exposed, whereby the car- 
tridge may be inserted ; and when the plug is lowered down into position the 
cartridge is forced forward, the plug completely filling up the space between 
the end of the cartridge and the breech pin, by reason of the block being 
bevelled at the fore end, so as to fit into the bevelled rear end of the bore, thus 
forming a dovetail joint, and preventing the plug from being lifted out at the 
end, even though the pin of the joint should be removed. 

2466. W. E. NEWTON, Chancery-lane, London, ** Fire-arms and ordnance.”— A 
communication.— Dated 26th September, 1865. 
This invention cannot be described without reference to the drawings. 





_Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles vf Dress, &c. 


2487. J. MAUBLANC, Paris,“ Lamps for burning schist, petroleum, and other 
similar oils.” —Dated 28th September, 1865. 

These improvements in the manufacture of lamps have special reference to 
those lamps employed for burning volatile oils, such as schist, petroleum, 
paraffin, and others similar thereto, the object of such improvements being to 
facilitate the lighting, and this the patentee effects by a peculiar arrangement 
of construction of the lower and upper parts of the said lamps, and in an 
apparatus for lighting the same. The improved lamp may be made of any 
desired form or dimensions, provided always that the bottom of the receiver for 
containing the oil is hollow, and communicates with a cylindrical canal pass- 
ing up to the wick of the lamp ; the object in thus constructing the lamp being to 
admit of the insertion of the lighting apparatus, which consists of a small 
spirit lamp, encased in a metal cover to protect it from the wind; it is mounted 
on a pole to reach the lamp, should such be used for street purposes or where it 
cannot be conveniently reached. The top of the case of the said spirit lamp is 
made of the same form and dimensions as the cavity in the bottom of the 
street lamp so as to fit it; the lamp in the interior is provided with a neck of 
the same length as the cylindrical cavity of the street lamp, so that on raising 
the lighting apparatus to the lamp by means of the pole, and gently pressing 
the same upwards, the spirit lamp, which is placed on a movable bottom 
attached to a spiral spring passing rourd a hollow metal shaft in which the 
pole is inserted, rises to the top of the metal casing, and the neck of the 
spirit lamp protruding through an aperture made in the upper part of the 
aforesaid casing, passes up the cylindrical cavity of the street lamp and reach- 
ing to the wick thereof it is instantly lighted; it will thus be seen that the in- 
convenience of having to remove the shade each time of lighting is dispensed 
with. The wick is regulated as usual by means of a key or regulator, which 
may be done with the aid of the lighting apparatus, an opening being made on 
the right hand side of the door of the lantern to allow of the regulator passing 
through it to the outside. 

2504. G. DAvies, Serle-street. Lincoln’s-inn, London, “ Reclining chair.”—A 
communication.— Dated 29th September, 1865. 

This invention consists of a chair having the front edge of its seat so hinged 
to the legs or supports that the rear of the seat can be depressed or elevated, 
the back of the chair when the seat is depressed being lengthened, and shortened 
when the seat is elevated. 





Class 8—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food. 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting v, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2404. S. TROTMAN, Lyme-street, Camden Town, “ Manufacture of paper.’— 

Dated 2ist September, 1865. 

This invention consists in an improved method of separating silica or 
silicieus matter from the lignine of straw, or like vegetable products used fur 
the manufacture of paper. In carrying out the invention the inventor uses a 
solution of the carbonate of an alkali (of a specific gravity of from 1,100 deg. 
to 1,160 deg. when cold), instead of the caustic alkali heretofore used, by pre- 
ference a solution of the carbonate of soda or potash. In this strong or 
saturated solution he places the straw or other substance to be acted upon, 
introducing the whole into a jacketted digester, or vessel with two skins. intv 
the interspace between which skins high-pressure steam is admitted from an 
ordinary steam boiler. The substances before referred to are thus subjected to 
steam, heat, and pressure for, say, six to eight hours. The solution of car- 
bonate of soda or potash under pressure dissolves the silica, and the resulting 
solution may be drawn or driven off, leaving the lignine to be dealt with in the 
ordinary manner. This solution when cold, and exposed to the action of the 

, yields a precipi of silica; the precipitant or carbonate of soda 
can be used again in future operations.— Not proceeded with. 

2409. W. CLARK, Chancery-lane, London, “ Manufacture of materials for deco- 
lourising sugar and other saccharine and liquid matters.” —A communication, 
—Dated 21st September, 1865. 

This invention relates to a means of partially or entirely utilising the refuse 
resulting from the more porous of the grains-of animal biack having the 
largest colouring properties. The rapid integration of the more porous grains 
causes the animal black to lose much of its power as a cecolourising agent, 
which decreases in proportion as its revivification is renewed. Hence the in- 
ventor has sought to utilise this refuse powder resulting from animal black by 
transforming it into grains.—Net proceeded with. 
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2415, -%. 'Birp, Birmingham, “ Purifying water."—Dated 21st September,» and then submitted uiaenmiaat 


een the lime, or portion of the lime, gether 
with anic colouring matters contained in the water to be purified, b; 
theans ofm solution of sulphate of alumina or sesqu-eulphat of alumnae, a 
described. 


2424, A. SCHULTZ, Montmartre, near Paris, Manufacture of colouring matter.” 
— Dated 22nd , 1865. 


claims the production of grenate, or chocolate mye een b “matter, 
by acting on aniline red with hyponitric acid. Also producing the said colour 
by ating or dyeing the fabric or material with aniline red, and then treating 
tric acid. Also printing and dyeing with the said colour, the use 
in conjunction therewith of chlorate of potash, or other’ equivalent oxidising 
reagent, as described. Also, when printing the said colour, the use, of 
gas for the development and fixation upon the fabric of the 

colouring matter, as described. 
2427. P. SPENCE, Manchester, “ Manufact eof white lead.”—Dated 22nd Sep- 


, 1865. 

The patentee claims the production of white lead by treating substances con- 

taining cxide or carbonate of lead with ‘ alkaline solutions, aud then 

precipitating the required white lead, 

2443. M. ache wes) fanaa Bohemia, “ Treating soda waste to obtain sulphur 
."—Dated 23rd September, 1865. 

The qutenten claims the process described of treating soda waste so as to 
obtain sulphur therefrom. He also claims the decomposing roar oo are 
containing polysulphurets and hyposulphites in suitable proportions, as 

, by pouring it, whilst hot, into muriatic acid. He also claims the 
refining crude sulphur obtained from soda waste by melting it under water 
heated ia a close vessel with pressure, as described. 
ae. Z UNWIN, Shefield, “* Manufacture of iron.”—Dated 25th September, 


The patentee claims the use of common salt, black, or peroxide of manganese 
in combination with sulphate of baryta and prussiate of potass when em- 
— in the relative proportions set forth, or nearly in those proportions, in 

he manufacture of iron, as described. 

oun N. KorsHunorr, Birmingh “ Manufacture of cast iron, malleable 
tron. and steel.” — Dated 26th September, 1865. 

The patentee claims, First, manufacturing cast iron in the blast furnace by 
introducing into the said cast iron nitric acid, chloric acid, or other acid, which, 
on being heated, liberates oxygen, with or without admixture with air or gas. 
Secondly, treating cast iron so as to convert it into malicable iron or steel by 
introducing into the said cast iron nitric acid, chloric acid, or other acid, which, 
on being heated, liberates oxygen—with or without admixture with a blast of 
air or gas—combined with potash, soda, lime, or other hase. 

2469. G. T. BOUSFIELD, Loughborough Park, Brixton, ** Machinery for temper- 
ing and preparing peat for fuel.”—A ‘aumaninthaodaed 26th Sep- 
tember, 1365. 

This invention cannot be described without ref to the drawings. 

2472. G. EVELEIGH, Southampton, * Manuf 2 paper by the introduc- 
tion therein of a new vegetable fibrous subst pated 21th September, 

a) 

















186 
This invention consists in the employment of a new vegetable fibrous sub- 
stance for the manufacture of paper, which is obtained by treating the palmiet 
or prioniam palmetta plant. The invention also comprises a process tor treat- 
ing and preparing the said new fibrous substance. 
2480. J. Borrey, Sheerness, and C. W. SMITH, Buckingham-street, Strand, 
London, Compositions used for coating metallic surfaces.”—Dated 27th Sep- 


revolving 
a aan ay to which they are afterwards sub- 
mitted. Sach retting process be effected in two different ways. Either 
the roots, when alana are pen in retting poola, where they are allowed to 
remain until the process of maceration is accomplished, whereby all extrancous 
matters are removed from the fibres, or the crushed roots are placed in boiling 
also the fibres are disin 


paper or pasteboard from such fibre, it is reduced to a pulp, and is treated with 
ry or hypochlorides in the ordinary manner, after which jt is manufac- 
tured into paper or pasteboard in the same way as is the case with pulp from 
rags.— Not proceeded with. 


Class 9.—-ELECTRICITY. 


Including JE peente es: Electro-magnetic Apparatus, 
wanic Batteries, dc. 
2416.. W. Brsecx.3 ee ae Chelsea, London, “‘ Manufacturing wire 
conductors electro-telegraphic purposes.” —Dated 22nd September, 1865. 
In the specification of this i jon the inventor states that a wire of any 
other metal coated with copper is, so far as conductivity is concerned, as good 
as one of the same dimensions com; wholly of copper. The method he 








| prefers to employ in making the above wire is as follows:—He copper 


passes 
wire between rollers in order to flatten it the requisite size and thickness ; it is 
then annealed, and one end folded longitudinally over the wire to be covered ; 
in this state they are inserted in a hole of proper dimensjons in a draw-plate, 
when the copper wire, by the act of drawing through, will encase the iron 
core in a uniformly smooth and closely adhering cover.—Not proceeded with, 
2530, H. A. BONNEVILLE, Porchester-terrace, Bayswater, “Construction of 

submarine t cables.”—A pert eengenagpstnrensr! 3rd Pome 1865, 


Secondly, the arrangement, construction, and combination of apparatus 
described set forth, 
2304. J. and W. Wale, naan Renfrewshire, * Construction of hydrostatic 


The patentees claim, = Pie the’ hone 2 construction of the cytinders and 
rams of hydrostatic presses, as and fer the purposes described. Secondly, the 
application and use to and in the rams of hydrostatic cylinders of an air 
chamber or cavity for the > . Thirdly, the application and use 
ofa movable receiver which is held suspended during the descent of the ram, 
substantially in the manner ns for the Gucrined and illustrated in 
the drawings. Fourthly, the application and use of the cylinder D, in combina- 
tion with the a chen pea hee gag the manner and for the purpose 

described and illustrated in the drawings. 
2307. W. UNWIN, Sheffield, “‘ Manufacture of iron.” — Dated 8th September, 1865 . 
is invention ee ee SS eee 


pure sulphate of baryta, and one ounce of calcined blood, all which ingredients 
are to be pulverised and mixed together, and applied and thrown into tho 
puddling furnace in two or three parts at intervals, by the puddler or workmen 
80 soon as the iron is fused, so that the ingredients may be well worked in the 
iron by the puddier with an ordinary he bar, until the tron is sufficiently 
puddied for being drawn out of the wy Rnmapal ‘ot proceeded with. 


2308. 4 eee and J. pee, We . ey ” Ee 
method of l in apparatus connected therewith.” t 
9th September - “dae 


This invention relates to the lighting of jets of gas which are not readily 
ble, such as in high gas lamps, signal lights, or in subterraneous 





This invention consists, First, in covering or su 
wire or wires with a tube or envelope of tin, or other suitable Soe advantageous 
metal, before placing the hemp, tow, or other outside covering, and the tron or 
steel shielding which protects the whole ; and, Secondly, in interposing between 
the gutta-percha which surrounds the conducting wire or wires and the metal 
tube a twisted or plaited layer of asbestos, i for the 
insulating matter in case of it being necessary to solder the “metal tube or 
envelope.—Vot proceeded with. 





Class 10.—MISCELLANEOUS. 
Including all Specijications not found under the preceding heads. 


2292. A. W. PARKER, Bow, Middlesex. *“‘ Improvements in ice-houses and i® 
glaciaria or skating places, and in baths.” —Dated 6th September, 1865. 

This invention has for its object to maintain ice or liquid in a refrigerated or con- 
gealed condition, principally in order to present surfaces in a suitable state for 
being skated or slidden on, The invention has also for its object to apply the 
heat absorbed during the process by the water used for condensing, in order to 
maintain the heat of a tepid bath. The invention consists in constructing ap- 
paratus in manner hereafter described, whereby the inventor continuously 
extracts or absorbs the heat communicated to the ice or liquid either trom the 
atmosphere or otherwise, and thus prevents its liquefaction. The apparatus 
consists of a chamber or building, provided with any ordinary arrangements 
for preventing conduction of heat from its interior, or the chamber may be 
constructed of some conducting surface, over which a stream of water is caused 
to flow, and thereby absorb heat. On its floor, or in a tank or a vessel fixed 
therein, he fits a refrigerator, formed of a coil, worm. or series of pipes, which 
surrounds with water to be frozen. He sometimes suspends a similar 





tember, 1865. 

This invention relates to the use of certain peculiar iti to be 
applied to metallic surfaces, for the purposes of economising the heat imparted 
to boilers, steam pipes, cylinders, and other metallic surfaces, by preventing 
the conduction and radiation of heat therefrom. Also to the use of certain 
compositions for preserving metals from oxidation, or tendency thereto. The 

b of the c sitions and the cheap of the materials employed add 
greatly to the utility ‘of the invention. In coating boilers and the upper parts 
of the inside of iron ships the patentces employ two compositions, one for the 
first coat or covering next to the metal, the other for the second and subsequent 
coat or coats. The first coat is to be about one-eighth of an inch thick ; pieces 
of slate, or oyster or other shells, should be stuck into the composition while it 
is soft, and the whole should be allowed to dry fur two or three days, The 
materials for this composition are one hundredweight of mastic, five hundred- 
weight of whiting, and about fourteen gallons of boiled linseed oil. The mastic 
ons whiting are to be mixed together, and the boiled linseed oi] added until the 

of the i y of putty. Before this coat is applied 

a little linseed oil should be rubbed over the surface of the metal. The second 
coat is to be about half an inch In thickness; when this coating has set a 
third similar coating is to be given of a similar thickness, and composed of the 
same materials. Other coatings of this composition may be given. The 
materials employed for the second and subsequent coating or coatings are, one 
hundredweight of Roman or Portland cement, three hundredweight of washed 
sand, and ten pounds of cowhair. These materials are mixed with water to 
the consistency of putty, and are applied with a plasterers’ trowel, as in plas- 
tering a wall, 

2182. C. H. L. WINTZER, Konigreich, Hanover, ‘* Separating a JSrom 
iron and other metals in metallurgical processes.”—Dated 27th September, 
1865, 

According to this invention the patentee employs chlorine gas and chloride of 
calcium for the removal of phosphorus in processes of melting ores, and in the 
treatinent of metallurgical products. 

2505. J. DUKE, Puriton, near Bridgewater, Somersetshire, ‘‘ Manufacture of 
cement.” —Dated 29th September, 1865. 

In manufacturing hydraulic cement in character similar to that known as 
Portland cement, the patentee employs slaty or schistose materials of a calca- 
reous nature, such as the slaty limestone in the Granuwache group, schistose 
limestone, limestone slate, or the slaty limestone in the Devonian slate deposit, 
such as is found in the neighbourhood of Plymouth and in other places, or 
such limestones found in other formations; he mixes such slate or schistose 
materials, either in the raw or burnt state, with clay, and burns and grinds the 
mixture as when making Portland cement. 

2506. J. DB WEWEIRNE, jun., and A. VERSCHAFFELT, Ghent, “‘ Dyeing.” —Dated 
29th September, 1865. 

According to this invention the inventors dye the fabric or fibre to a tint 
equal to that produced by the ordinary indigo process, and not to be distin- 
guished therefrom by the ordinary commercial tests, with a much smaller 
expenditure of indigo, and, consequently, more cheaply than is required for the 
ordinary indigo process. In place of proceeding at once to dye the cotton or 
linen fabric or fibre with indigo they first apply + ground tint with a cheaper 
dye material, and then dye with indigo on the ground tint, which is of such a 
nature that it will take the indigo dye over it. The inventors prefer to dye, in 
the first instance, with a hot decoction of Campeachy wood, having previously 
mordanted the fabric or fibre with a mordant consisting of tin, salt, copperas, 
bichromate, sulphate of zinc, spirit of salt, chloride of manganese, and water. 
Afterwards the fabric or fibre is dyed in the indigo vat, and treated with acidu- 
lated water in the usual manver.—Not proceeded with. 

2516. J. W. M. MILLER, Southsea, “* Preparing skins and hides or leather so as to 
render such substances waterproof and more durable than heretofore.” —Dated 
30th September, 1865. 

In earrying out this Invention the patentee prepares two solutions, in which 
the substances to be operated upon may be steeped .in succession; or these 
solations may be mixed together and used in combination. The latter is the 
plan he prefers. ‘The leather when in the form of skins or hides (before being 
subjected to this process) may or may not be prepared in the usual way, 
according to the wishes of the operator, by scouring, shaving, blacking, or dye- 
ing, with the usual dyes now in common use among curriers. It 1s, however, 
absolutely necessary that the leather be quite dry when put into the cylinder 
or apparatus to be operated upon by the solutions as hereinafter explained. 
The waterproof solution with which he impregnates leather for the purpose of 
rendering it waterproof tl bh its whole « i is posed of six to 
eight ounces of india-rubber dissolved in one gallon of resin oil, cotton oil, poppy 
oil, cod oil, or any of the fixed and drying oils. The other solution consists of one 
pound of gam, thuss, or frankincense, to a gallon of methylated spirit, or methy- 
lated ** finish” as it is termed in commerce, He prefers to mix these two solutions 
together, and to every gallon of these mixed fluids he adds one ounce of vege- 
table or japan wax rendered fluid by heat. He then adds from half a pint to a 
pint of best spirits of turpentine to every gallon, and one fluid ounce of nitro- 
benzole. Care must be taken in mixing the japan wax to see that it is not too 
hot, or hot enough to set fire to the whole, and it must be well mixed before the 
turpentine is attded. The nitro-benzole should be added last. When the whole 
of these ingredients are thoroughly mixed (and they ought to be frequently 
stirred), they are to be put into a cask or cylinder, to which a syphon pipe and 
stop cock are to be fitted, and jointed on to a cylinder or vessel which, when 
closed, must be perfectly air tight. The leather is {placed in this cylinder or 
vessel, which is also provided with a pipe fitted to it leading to or connected 
with an air pump, whereby | the air is to be exhausted, and as ; perfect a@ vacuum 
as p ble is to be 7 1. When a proper vacuum is obtained, which 
may be ascertained by means of a suitable vacuum gauge, the cock of the 
syphon pipe isto be turned, and the fluid admitted. The action of the air 
pump may be kept up slowly to facilitate the entrance of the fluid into the 
cylinder or vessel The leather is then allowed to soak for from four to twelve 
hours, so as to become thoroughly saturated ; the solution is then run off by the 
admission 0! air into the cylinder or vessel. Tbe leather is then to be removed 
and cleansed by a suitable instrament, called by carriers a “ slicker,” and may 
then be hung up in an airy place todry. When the hides are quite dry they 
will be benetited by passing them between the roilers of a rolling mill. The 
leather is then to be cleansed over with a piece of tow or other suitable sub- 








- 








stunce soaked in turpentine or methylated finish, after which itmay be polished | 


with the ordinary currier’s size, and it is then fit for use. 

2523. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Treating 
the roots of the lucerne plant for the purpose of manufacturing paper, paste- 
board fabrics and ropes therefrom.”—A communication,— Dated ind Uciober, 
1865. 

Fer this purpose, when the lucerne fielJs are dug up, the roots are collected 


over the water. Through this worm or pipe ts transmitted ether 
pa other volatile liquid, which is evaporated; or liquid carbonic acid, or other 
liquefied gas, or ammoniacal gas, may be used. The agents used may be reco- 
vered by any ordinary process. The heat which effects the evaporation of the 
volatile liquid is the heat conducted or given off from the air or water which is 
being cooled by the refrigerating pipes, whereby the temperature of the air is 
reduced, and the water is frozen. For condensing the volatile gases, or cooling 
the absorbing liquors, he generally uses a coil or worm of horizontal tubcs 
placed one over the other, over which streams of water are caused to flow. 
Sometimes, instead of evaporating the ae in the refrigerator of the glacia- 
—_ he combines therewith a a worm surrounded 
with brine or other liquor, which will an Sonoes at 32 deg. Fah., and the 
cooled liquor he causes to circulate through the refrigerator of the glaciarium, 
Salts may be dissolved in water, or mixed with ice or snow, and carried into 
the refrigerator of the glaciarium, The salts may afterwards be recovered by 
evaporation.—Not proceeded with, 

2293. F. TOLHAUSEN, Paris, ** Firework producing instantaneously the forms of 

serpents, &c.”—A communication.—Dated 7th September, 1864, 

This invention having been opposed at the seal, the specification cannot at 
present be se en. 

2294. J. M. HART, Cheapside, London, “ Construction of iron safes, strong 
boxes.” —Dated 7th September , 1865. 

Incarrying out these improvements the edges of the side, top, and bottom 
and back, or other plates to be connected to other parts of the safe, strong 
box, or other receptacle, are formed with tenons to pass into corresponding 
mortices in tubes, or chambers to act as such,by which the plates are to be 
connected together. By preference the patentee forms the tenons and mortices 
of adjoining plates to overlap or interlace one with the other in such tubes or 
chambers, and when the parts are thus combined he pours fluid metal, or it may 
be iron cement, into the tubes or chambers, by which the parts become firmly 
united or held together. In order that the metal or cement thus poured or forced 
in may have a more secure holding, he also prefers to bore holes through the 
tenons, through which the fluid metal or the cement may also pass. The ends of 
adjoining or abutting surfaces of the tubes may, in some cases, be held together 
by passing them into square or other suitable blocks prepared to receive them, 
and which may then be made fast by fluid metal or cement flowing or being 
forced therein. 

2296. J. DAWSON, Greenock, ‘* Supplying charcoal to sugar decolorising vessels,’ 
—Dated 7th September, 1865. 

This invention has for its object the supplying of charcoal to the 
decolourising vessels or cisterns ase! in retining sugar, in such manner that it 
may be uniformly distributed, and without the workmen having to go inside 
the vessels, as has hitherto been necessary. The decolourising vessel is of the 
usual cylindrical form, with a central opening in the cover; there is fitted to 
such central opening, and so as to turn therein, a distributer, consisting of a 
hollow piece formed, according to one modification, with two diametrically 
opposite hollow arms or ducts, which are inclined slightly downwards, and reach 
to within a few inches of the sides of the vessel. The distributor is fitted with 
bevel or conical pulleys which run on the flange of the opening in the cover, 
and is turned by means of a vertical spindle in any convenient way whilst the 
charcoal is being thrown into the hopper-shapped mouth. ‘The charcoal falls 
into the vessel through openings in the bottoms and ends of the arms, and is 
distributed by them in a uniform manner. The distributing arms are fixed 
together when in action, but are made to separate, so as to be easily removed 
one after the other before fixing ou the cover and admitting the syrup. 

2301. J. ASKEW, Charles-street, Hampstead-road, “‘ Apparatus for stoneing 
raisins,”—Dated 7th September, 1865. 

For this purpose a pair of rollers is used; one roller is comparatively large, 
and the other comparatively small in diameter. These rollers are geared 
together, and are caused to move with a like surface speed. The necks or 
axes of the rollers turn in suitable bearings, the axes of the upper roller being 
pressed towards the lower roller so as to keep the surfaces of the two rollers 
constantly in contact. The surface of the smaller roller is slightly grooved 
with longitudinal grooves, the large roller is smooth. The rollers are, by pre- 
ference, of steel or iron. Motion is communicated to the axis of the 
larger roller by a cog wheel, aud the shaft on which the cog wheel is fixed is 
driven by hand or by suitable power. In front of the pair of rollers is a grating, 
the wires or bars of which are at a distance apart to admit the stones of the 
raisins falling through, whilst the grating will support the raisins as they are 
pressed towards the nip of the rollers. Each of the rollers is provided with a 
doctor or scraper at the back. By the action of this combined arrangement 
the flesh of the raisins will be crushed and pass through between the rollers, 
but the stones will be retained and will fall back away from the rollers and 
through the grating above mentioned. The raisins are placed on the grating 
and are pressed forward thereon towards the nip of the rollers by a blade or in- 
strument which is moved to and fro by hand or otherwise on the grating. 


2302. W. Cory, Coal Exchange, and J. H. ADAMS, Loy mee Syren Bow-road, 














“ Floating vessels and apparatus used for ig vessels g coals, 
corn, or grain.” — Dated 7th September, 1865. 

This invention has for its object impr in the bined arrangement 

of the vessel, 'y, and described in the specitication of letters 


patent granted to W. Cory, jun., on the 18th September, 1861 (No. 2325), | by 


passages 
or tunnels, and is designed to effect a ready means of ignition of gas in such 
situations as may be inconvenient to reach. The improvements consist in the 
application and use of a tube extending from any place which may be con- 
venient for ignition to the jet required to be lighted ; this tube is to be per- 
forated with small orifices close together, and extending from end to end of the 
tube, and is to be supplied with gas which is controlled by a trap. When it is 
required to light the jet in an elevated position, the gas thereto is turned on, 
and it is also admitted to the perforated tube; if a light be now applied to the 
per at the ible end of the tube, the light will pass in small jets 
along the perforated tube to the jet requiring ignition, and communicate 
thereto, after which the gas supplying the perforated tube is to be turned off 
until again required.— Not proceeded with. 

2311. H. SHANKS, Bridge-of- Weir, Renfrewshire, “‘ Improvements in the wind- 
ing of a cotton, and in the apparatus employed therefor.” — Dated 9th 
September, 1865. 

This invention relates to a certain improved method of preparing what is 
known in the market as knitting cotton, whereby the necessity of rewinding is 
avoided, and the time and cost hitherto necessary for the operation is done 
away with. The machinery by which this is effected consists of 4 central 
spindle, movable or not, and over or around it a flyer revolves, through which 
the cotton passes to be wound upon the spindle, the result of which is that a 
ball is formed thereon ; by a slight modification in the speed, and upward and 
downward motion of the flyer on the spindle, the ball can be wound in several 
distinct forms ; for 1 asa d ball, or an ordinary shoemaker'’s 
ball, but it is preferred to wind them in the former shape. - Not proceeded with, 


2313 J. HOSE, Leicester, *‘ An improved wheel feed for sewing machines."“—Dated 
9th September, 1865. 

The object of this invention is to simplify the construction of the wheel feed 
motion of sewing machines, while at the same time a ready means of adjusting 
the feed motion to the length of stitch required is providec. Hitherto the 
gripping action of wedges or dogs which bore against the periphery of the feed 
wheel has been relied upon for insuring the moving round of the feed wheel on 
its axis to feed the work under the needle. The present patentce, however, 
proposes to introduce a metal band which he connects with the rock lever that 
now imparts the motion to the wheel, and by means of that band to grasp the 
wheel and move it round in a more certain manner than heretofore. This band 
may be a round or flat band of copper or other metal, and it may bind against 
the flat periphery of the wheel, or be let into a groove turned therein, In each 
case the action will be precisely similar. 

2318. A. E. NORDENSKIOLD and J. W. SMITH, Stockholm, “ Apparatus con- 
nected with safes for protecting valuables from fire."—Dated 9th September, 








For the purposes of this invention safes of ordinary or any suitable construc- 
tion are used, and their contents are rendered secure from destruction by fire 
in the following manner :—Each safe is connected by a pipe or pipes to the 
matin, or to a water cistern, er other constant supply of water. The end of the 
pipe which is connected to the safe is to be closed by a plug or valve, or other 
suitable form of stopper made of metal or material that melts or is destroyed 
at a low temperature, say of about 212 deg., or less; the pipe will remain 
closed as long as the temperature interior of the safe or external of the safe 
does not rise to 212 deg., or other determined degree. of heat; but on the 
temperature rising by reason of fire in the vicinity of the safe, the valve, plug, 
or stopper of the pipe is opened either by the melting or destruction of the 
material of which the same is made, or by which the same is retained, closed, 
or shut, when the water will be allowed to flow from the water cistern or other 
source of supply. It is generally preferred that the sides and ends of a safe 
should be made double, or that there should be a hollow space all around, and 
that the water should be introduced into the spaces thus formed, there being 
suitable openings made for the escape of steam or vapour generated by the 
a heat acting on the water introd«ced into the spaces.—Not 
with, » 

2325. C. A. M’Evoy, Bedford-square, London, “ Pipes used for smoking.” — 
Dated \\th September, 1865. 

The tobacco or other material which is to be smoked is packed into a 
cylinder, at the front end of which is a movable grating capable of being 
opened when about to charge the cylinder. At the back end of the cylinder is 
a passage into it smaller than the Interior diameter of the cylinder, and in the 
cylinder there is a perforated piston on a hollow stem, the stem being of like 
diameter to the passage into the back end of the cylinder, while the piston is of 
the same diameter as the interior of the cylinder. The stem of the perforated 
piston is hollow or tubular, and is by preference made of metal. The back 
end of the hollow tubular is formed with a collar or enlargement which, 
when the piston and stem are pushed as far as they can go into the cylinder, 
comes against the back end of the cylinder. The end of the mouthpiece is 
received into the back end of the tubular stem of the piston, and is made to 
enter and slide into it. By this arrangement the parts of which a pipe is com- 
pesed are made to slide one within the other, so that when out of use the pipe 
occupies but little greater space than the cylinder into which the tobacco or 
other substance which is to be smoked is put. In order to retain the parts in 
the extended condition when the pipe is in use, nebs are formed on the sliding 
parts which pass through grooves, so that, when the sliding parts have been 
drawn out to the fullest extent, by turning such parts partly round 89 as to 
remove ths nebs away from the grooves, the parts become locked and held from 
sliding back one into the other.—Not proceeded with 
2328. C. HUNTLEY, Hackney Wick, London, “ Cricket, racket, tennis, and foot 

balls.” —Dated \ith September, 1865. 

Tn constructing these balls the inventor proposes to sew or stitch the leather 
cover or shell of the ball with catgut, or similar material understood by the 
general appellation of catgut, or other suitable gut, or with prepared hide, 
instead of with hemp or flax as is ordinarily done, by which means the ball is 
kept secure and prevented from bursting open by the repeated blows of the bat. 
He also proposes to render the ball waterproof by the application of a cover or 
lining of india-rubber, vulcanised or not, wheret pby, when the ball is used on a 
wet field, it will not absorb the mot , an , Will not become soft or 
liable to crack. The foundation of the cricket ball consists of cork and worsted, 
with or without feathers, and (if desired) with a small quantity of solution of 
gutta-percha or indla-rubber, to give the balls a good action in the fleld.—Not 
proceeded with. 





2329. C. J. WEBB, Randalstown, Antrim, “ Apparatus applicable to the lighting 
and reviving of fires.”"—Dated 1\th September, 1865. 

This invention relates to the application of coal gas in ordinary use for this 
purpose. In carrying the invention into effect the patentee disposes one or 
more burners of peculiar construction below the fire grate, which burner he 
puts in connection with an ordinary gas pipe and stop cock to regulate the 
supply. He so constructs the burners that the gas on emerging at the jet enters 
a small chamber or capacity having openings above and below, the opening 
above being fur the em of the gas in combustion while that below is for 
the access of air. The air so entering mingles with the gas admitted to the 
chamber, and causes it to burn with a blue flame when emerging from the 
burner; the burner being ys gene close below the fire grate, the flame passes 





which such vessels and machinery are rendered more useful in the 
of vessels containing coals, corn, or grain. According to the present invention 
a vessel or floating platform, such as is described in the said specification, is 
used, but the upper platform for the middle or central cranes is dispensed with, 
and in place of using weighing cranes, weighbridges are applied to the deck 
of the vessel near a discharging shoots at each end of the deck. In the 
present arrang , also as in that formerly described, three 
cranes (and, by mae thn hydraulic cranes) are employed on each side of the 
floating vessel or floating platform, and when unloading coals, corn, or grain, 
they all deliver into trucks provided with wheels suitable for running on 
parallel rails or trams, such delivery in the use of coals being, when desired by 
each crane, carried on to a screen ‘arranged to separate the larger from the 
smaller coals, which are delivered into another truck, and so that the iruck 
containing the small coal and that containing the large coal may be discharg 





ds, enters he coals, and causes their combustion. When the 
fire is sufficiently lighted A; revived the gas is turned off at the burner. The 
small mixing chamber and burner Is so arranged that any dirt or dust falling 
in at the upper orifice will pass through and out at the lower one, thus prevent- 
ing any Fy oa up of the gas passages. The jet from the gas pipe is further 
P being disposed under the shelter of an inclined part of the mixing 
h which Jination also serves for the gas to impinge against on emerg- 
ing, rare Nae it to be directed upwards as required. The opening at the top 
where the gas and air escapes is rather smaller than that below, or auy other 
part of the mixing chamber, so that any particles entering above will always 
fall clearly through the burner or combustion chamber, 
2330. D. Keys, Craven-street, Strand, London, “ Improvements in watches, and 
in the method of and apparatus for winding up fusee watches and 
without 














at different discharging shoots. 

2303. A. MACKIE and J. P. JONES, Warrington, a Whe Sor 
composing or setting type for printing.” — Dated &th September, | 

The patentee claims, First, the application of the attraction of a 

| by so inclining, sloping, and arranging the platforms supporting the cases and 

| type that, upon being liberated from the cases, the type shall become trans- 

ferred therefrom to the posing stick or to reeeive it. 








ov ters and setting the hands a@ key.” —Dated \\th September, 
865. 

According to these improvements, in winding and setting watches and 
chronometers without the aid of a key, a contrate wheel, the axis of which 
passes through the pendent, is placed in gear with an outside spur wheel 
mounted on two levers, ove above the other; the upper one of these levers 
brings the outside wheel tuto gear with a wheel fastened on the fuzel; the 
lower lever also brings a small wheel or piuion into action. This mnall wheel 
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and leverage work. 

2333. G. TANGYE, Birmingham, and J. JuWsRURY, Kniver, Staffordshire, 
“ Pulleys for raising and lowering heaty bodies.”—Dated 12th , 
1865, 

The paientees claim atranging the parts of a compound pulley (consisting of 
two single pulleys of the same diameter) and its band, substantially in the 
manner destribedl and illustrated, whereby, on the rotation of the top pulley of 
thé compound pulley, a differential action is obtained in the band connecting 
the tWo pulleys together, and the weight attached to the bottom pulley is raised 
or to be lowered. ; 

2334. J. WELCH, Redditch,‘ Manufacture of swivels.”— Dated 12th September, 
1865. 


This invention consists in making the body of the swivel in two halves, in 
which halves the ends of the stems of the rings are rivetted before the said 
halves are connected. After the furmation of heads on the s passed through 
the holes in the halves of the body of the swivel, the said halves of the body 
are soldered, brazed, or otherwise connected together. In swivels made 
according to this invention the bedy may either have the ordinary form or a 
cylindrical, spherical, or other fott.—Not proceeded with. 

2336. T. D. STETSON, King-street, Covent-garden, London, *' Clothes-wringing 
weachines.”"—Party &@ communication.— Dated 12th September, 1865. 

This invention relates to means for compelling two rolls or other rotating 
parts of machinery to turn towards each other with the proper motion for 
pressing and calendering, and for allowing the distance between such parts to 
vary a# required, according to the thick the rial duced between 
them, without seriously disturbing the connection. It consists in the employ- 
Ment of two cranks on each roll, fixed at an angle with each other, and pro- 
vided with connecting rods leading from the cranks on each roll to a recipro- 
cating part so convened and arranged that the turning of one roll compels the 
reciprocation, and this compels the proper turning of the other roll. It also 
consists in certain improved constructions and arrangements of the framing of 
clothes wringers, and of aNalogous machines adapted for use in connection with 
the af id cranks, ng rods, and reciprocating parts. 

2338. B. A. Boxd, Duke-street, Southwark, “ Cooling bacon-curing rooms or 
chambers.” — Dated 12th September, 1865. 

This invention consists in causing atmospheric air to enter a bacon-curing 
room er chamber through pipes or narrow passages cooled by ice or freezing 
‘mixtures, by which the air is cooled. The atmospheric air is constantly re- 
toved from the upper part of the bacon-curing room or chamber by a fan or 
Other suitable exhausting apparatus, and forced through the cvoling apparatus 
again into the curing-room or chamber; and to ensure sufficient ventilation 
tvesh atmospheric air is introduced as may be required, whilst part of the air 
previously in the room or chamber is allowed to escape.— Not proceeded with. 
2339. J. DUNBAR, Westminster Chambers, Victoria-street, London, “* Construc- 

tion of boots and shoes.” —Dated 13th September, 1865. 

The objeet of this invention is to obtain protection to the bottoms of trouser 
teys against mud and wear. This the inventor accomplishes by cutting away 
tire lower portion of the outside of the heel, the cutting being highest at the 
back, and making an inclined surface towards the instep, thus forming a shield 
above and around that portion of the heel coming in contact with the ground. 
tty this arrangement the mud raised while walking is thrown into the under 
side of the said shield (instead of on the trouser legs), and running down the 
said inclined surface falls to the ground; the cutting away of the heel likewise 
prevents the trouser legs from getting underneath and thus being worn out.— 
Not proceeded with. 

2340, J. DUNBAR, Wertminster-chambers, Victoria-street, Westminster,and J. W. 
BUTLER, Munmow, Essex, “ Apparatus for the distribution of perfumes, 
disinfecting or other fluids.” —Dated 13th September, 1865. 

This apparatus consists of two tubes placed so as to be at right angles with 
‘one another while their ends nearly meet. The vertical tube is immersed in 
the liquid required to be dispersed, while a current of air is forced through the 
horizontal tube by means’of a fan actuated by suitable gear, and driven by 
hand, foot, steam, water, or any other suitable power. This current of air 
Passing across the top of the vertical tube which is immersed in the liquid 
sradually blows the air out of the said vertical tube, thus forming a vacuum, 
and the liquid rising to the top of the tube to fill the said vacuum is blown away 
into the atmosphere by the before-mentioned current of air. The current of air 
may likewise be obtained by a common bellows, or by the compression of an 
elastic ball or bulb attached to the horizontal tube. - Not proceed i 
2347, D. and J. H¥AM, Houndsditch, London, “ Fastening for purses, &c.”—A 

communication.— Dated 13th September, 1865. 

This invention consists of an improved fastening for a purse or other like 
@rticle, and has for its object to effect the opening of the purse or other article 
by a single movement, and more convenient action than heretofore. For this 
purpose the patentees fit a plate slide or bolt on the flap or other like opening 
portion of the purse or other article. This plate bolt or slide when pulled or 
drawn back to open the purse or other article compresses spiral or other 
springs; tt works on guides, and it is formed with a catch which engages a pin 
on the opposite part of the purse or article, such pin being formed with a 
niche or recess, The slide or bolt is attached to and moved by a tab, loop, or 
piece of leather or similar flexible material, or by a ring, pin, or stud. By 
pulling or drawing back this appliance the slide catch or bolt will be made to 
release the pin, and the flap will be raised, and thus by a single pulling action 
the purse or other article will be opened. When the fastening is to be closed 
the pin is introduced through an orifice in such position that the said pin may 
he attained by the catch, or the slide which is pressed over it, and the springs 
force the slide into a fastening position. 

2348. S. FOX, Deepear, near Sheffield, “‘ Manufacture of umbrellas and 
parasols.” —Dated \3th September, 1865. 

One portion of this invention is carried out as follows :—In constructing the 
outer ends of what are known as trough or paragon ribs of umbrellas and 
parasols, for the outer end of each rib a short length or piece of wire is used, 
which, at one end, is flattened out so as to cause two webs or projections to be 
formed, one on either side of a central ridge, which is of a size to fit into the 
interior of the end of the trough rib, and to fill it up solid for a short part of 
its length. ‘The outer end of the piece or length of wire is formed into a knob 
or other formed point or end ; these forms are given by dies with corresponding 
cavities or recesses actuated by fly or other presses, or by stamps. The wire is 
also flattened near its outermost end in order to be perforated. The piece or 
length of wire is fixed in the end of a trough rib of an umbrella or parasol by 
introducing the central ridge of the piece of wire into the end of the trough 
rib, and then by dies indenting the edges of the trough rib into the central 
ridge of the piece of wire, and afterwards causing the projecting webs to be 
bent around externally of the trough rib, so that at the same time the central 
ridge of the wire will be tightly embraced by the end of the trough rib, and 
also the end of the trough rib will be embraced tightly by the webs on the wire 
which are bent around the end of the trough rib. This way of making the 
euds also applies to the making of the stretcher ends; the piece of wire may be 








flattened in order to be perforated or split and formed into an ordivary 
stretcher fork with two sides, each of which is perforated. In place of making 
the ribs of umbrellas and parasols of a trough-like section from end to end, as 


has been the practice hitherto, each rib near its outermost end is made flat or 

nearly so for a few inches, and then progressively it is bent up more till the 

transverse section becomes the ordinary trough or paragon section. The set of 

the umbrella is thus improved, greater pliability being given to the outer end 

of the mb. 

2353. J. Lewis, Preston, “ Machinery for making rivets, spikes, screw-blanks, 
bolts, nuts, dc.” — Dated 14th September, 1865. 

In the present invention a similarity exists in the general conformation to a 
machine patented by the present inventor on the 3th day of July, 1s64 (No. 
1746), except that the horizontal motion therein claimed not being required, 
the present object being to make round-shouldered rivets, spikes, screw-blanks, 
and bolts, likewise nuts. The inventor uses a self-acting feed motion from a 
regulating dise-plate lever and connecting rod. He uses a similar head-stock 
and lever to that described in the specification of the before i i patent, 
with the vertical slide blocks, but the bottom block, instead of remaining 
stationary, is made to slide up, following the action of the upper die-block, by 
means of a volute or other spring on a lever machine. He obtains by this 
motion the displacement of the rivet or other object by bringing it up to the 
tront of the cutter plate through which the bar is fed, and by which bar it is 
driven out by the next feed. For countersunk or round small heads he uses a 
solid die-block and solid dies, in the face of which is a guide for the heading 
tool. He uses a self-acting feed motion and rolls acted upon by a regulating 
dise-plate lever and connecting rod. For making nuts he fixes in the sliding 
blocks two half dies, removes the feed motion and feed by hand, using a round, 
square, or other shaped bar of iron, frem the end of which he cats off, length- 
way of the grain, and in place of the heading tool used for making rivets he 
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die, the opening in the said die coincides with that in the guide plate, 
and a fresh of is fed through the said dies against the top. On th 
retiring of the horizontal punch or die after the formation of the head on the 


rivet the vertical dies descend and cut off a fresh length of rod, and bring it in 

front _ horizontal punch or die, and the operations already described are 

repeat 

2358. J. WHITEHOUSE, Tipton, Stafford, “‘ Manufacture of box irons.” —Dated 
15th September, 1865. 

The First part of this invention relates to the box. The body of the box is 
hollow, as usual, and is generally made the same shape as customary ; but 
instead of an open space being left at the back for a sliding door, the whole 
body (except the top or lid thereof) is cast in one piece. The top or lid of the 
box (upon which is affixed the handle in the usual manner, and as is well 
understood) takes off, and has nipples on either side thereof, the body of the 
box having corresponding grooves into which these nipples take ; the top or 
lid is afterwards secured in its place upon the said body by means of a screw 
or other suitable fastening. As modification of this part of the invention the 
patentee sometimes prefers that the top or lid shall be hinged upon; in this 
case the nipples and their corresponding grooves are of course dispensed with. 
The handle may be of wood as usual, but und h it he prop to place a 
guard, which consists of a sheet of thin metal, the object of which is to prevent 
the heat which is emitted from the heater from burning the hands of the person 
using the iron, as is so often the case with the box irons in common use. When 
the box iron is of brass the guard should be of brass also; but when made of 
iron the guard may be of tin, or any other suitable metal may be employed. 
The Second part of the invention relates to the construction of the heater. 
Hitherto this has been merely a piece of flat metal, but according to this 
invention the heater is so made that it is provided at the top with a wire loop, 
which is cast in the metal, and by means of which the heater is easily placed 
in or removed from the box. The bottom of the heater is not a flat surface, as 
usual, but on its surface are cast indentations, so that certain parts only of the 
heater come against the bottom of the box. In this manner a more graduated 
degree of heat is emitted from the heater than if the whole surface thereof were 
to come against the bottom of the box. He fits charcoal box irons with the 
same joint or hinge at the back of the box irons with heaters. 

2359. E. T. READ, Ardrishaig, Argyle, N.B., “ Apparatus for cutting tobacco." 

Dated \5th , 1865. 

This invention cannot be described without reference to the drawings. 

2360. R. A. BROOMAN, Fieet-sireet, London, “ Locks for trunks, bags, dressing 
cases, &c.”—A communtcation.—Dated 15th September, 1865. 

This invention cannot be described without ref to the drawings. 

2362. S. MYERS, Liverpool, ‘* Smoking pipes and cigar holders, and an improved 
tobacco cartridge to be used with the same.”—A communication.—Dated 15th 
September ,1865. 

This improved smoking pipe, cigar, and cartridge holder, consists of a short 
hollow cylinder of wood or other suitable material, which is closed at one 
end, and into the other is fitted a stem, by preference formed of vulcanite or 
hard india-rubber, as a stem from that material may be formed light and 
elegant. The underside of the cylindrical or other suitably shaped chamber is 
fitted with a globular or other suitably shaped vessel, for receiving the oi] and 
other moisture. This globular or other suitably shaped depot it is also pre- 
ferred to form of ebonite with a hollow neck or shank of metal, the upper end 
of which neck is screwed or otherwise fastened into the under side of the 
cylindrical or other shaped chamber, and té the lower end of which the be dy of 
the chamber is attached by a screw or its mechanical equivalent, so that the 
same may be readily removed to discharge any accumulation of moisture that 
may collect therein. On the upper portion of the cylindrical or other suitably 
shaped chamber there is a short pipe or tube, which, at a little distance 
upwards, is fitted with a small disc or collar piece, a little above which a 
screwed or tapered shoulder is formed to receive the bowl of the pipe or 
tobacco cartridge, as will be hereinafter described. Above the tapered or 
screwed shoulder the upper end of the small tube may be tapered, so as to 
enter the side or end of the cigar when the same is used for smoking cigars, in 
which case the bowl hereinbefore described is removed, as well as when the 
apparatus is used with the tobacco cartridge. 

2363. A. V. NEWTON, Chancery-lane, London ‘‘ Machinery for cutting stone."— 
A communication.— Dated lth September, 1865. 

The object of this invention is to facilitate the quarrying of large stones by 
cutting vertical or inclined channels in stone quarries by machinery, and thus 
preparing for removal large blocks suitable for shafts, pillars, and other 
purposes. 

2364. H. LAW, Essex-street, Strand, London, ‘‘ Caissons for closing the entrances 
of docks and canals.” — Dated 15th September, 1865. 

This invention consists in so constructing the caisson employed for closing 
the entrance of a dock or canal that while greatly increasing the facility with 
which it can be removed from the dock entrance when required, it shall be 
attached or connected to the entrance piers by a species of hinge joint, or as 
& flao or hinged valve.— Not proceeeded with. 

2365. R. M. LOWNE, Bartlett's-buildings, Holborn, London, ‘' Vent pegs."—Dated 


15th September, 1865. 

A ding to this i tion the inventor employs in the vent peg a valve of 
india-rubber, so arranged that the vacuum may be made to act on any desired 
areca, whilst at the same time the slightest deflection of the valve serves to 
open the passage. The cone or peg which enters into the cask or vessel has a 
passage through it, at the upper end of which is a chamber of any desired 
size, closed at the top by a diaphragm of india-rubber fixed over it so as to 
close it air-tight, and in the centre of the diaphragm is an opening sufficient to 
give free passage to the air over the diaphragm; a cover is screwed on to the 
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give air to the same, the wick burns as long as 
remains. 


2370. H. A. BONNEVILLE, Paris, “Safety lamps for use in mines, &¢."—A 
communication — Dated 16th September, 1865. 

This invention relates to an improved construction of safety lamp, dis- 

nguished the numerous systems hitherto devised by its great simplicity 


viz. 
gauze protecting cover. The improved lamp is provided with a mechanical 
arrangement causing the flame to be extinguished before the wire gauze 
cylinder can be removed, and rendering it impossible to place the same in 
contact with the surfounding air. 
2371. J. H. JouNsON, Lancoln’s-tnn fields, London, “ Apparatus for shaping 
metal articles.”—A communicatton.— Dated \6th September, 1865. 

This invention relates to a peculiar combination of machinery or apparatus 
for shaping metal articles by compression, and which machinery is particularly 
applicable to the heading of bolts. A ding to this i ion. as applied, for 
example, to the following.or shaping and finishing of the heads of bolts, it is 
proposed to employ two or more horizontal compressing and shaping dies 
which are caused to advance upon the work by the action of cranks, eccentrics, 
or cams carried on rate shafts, which are geared together and are all 
driven from one main driving shaft. In conjunction with the horizontal dies 
above referred to there is a vertical die which exerts a downward pressure 
upon the heated metal blank. All these dies are made adjustable in their 
slides by adjusting screws so as to enable heads of various sizes to be shaped ; 
and by varying the forms of the dies it is obvious that articles of different 
shapes may be formed in this machine. In making bolt heads it is preferred to 
use four horizontal dies and one vertical die. The blank to be headed is held 
between a pair of nipping dies, a sufficient quantity of metal being left pro- 
jecting above them to fourm the head, which is effected by the descent of the 
vertical die followed by the advance of each opposite pair of the horizontal 
dies, one pair operating after the other. The head being shaped, the nipping 
or holding dies are opened, and the bolt is d to be replaced by a fresh 
blank. The several shaping dies are held back when not in action by helical 
or other springs. The dogs which actuate the borizontal slides are caused to 
engage into a notch therein by the action of a foot lever, which lever is held 
up by springs so as to keep the dogs disengaged from the notches until required 
for action. The dog which works the vertical slide engages in to two notches 
successively, the first notch bringing down the die to a certain extent sufficient 
to spread the metal slightly at the first stroke, but at the subsequent stroke the 
dog is moved by a bell crank lever into the second notch, which enables the 
die to[descend to its full stroke. The nipping dies are opencd and closed by a 
hand lever and toggle joint arrangement, and they are capable of vertical 
adjustment by means of four vertical adjusting serews worked by a worm 
shaft and worm wheels underneath the table or bed-plate of the machine. 
The length of the bolt is gauged or regulated by a central vertical screw 
spindle which enters a space made for that purpose in the jaws carrying the 
nipping or holding dies, and which serves as the support for the end of the 
bolt to rest upon. 

2372. W. EssoNn, Cheltenham, “ Gas meters.”— Dated \6th September, 1865. 

This invention relates to certain improved mechanical arrangements to be 
used in the construction of gas meters, and is based upon an invemtion for 
which letters patent were granted to the present patentee on or about the 27th 
August, 1858 (1942). A ding to one modification of this invention, instead 
of placing the air tube on the outside of the filling tube as formerly, it is in 
this instance placed in the plate forming the bottom of the formation 
a for its reception, a portion being raised to some distance above the 
lowest level of this plate, so as to leave the bottom of the air tube with free 
access to the water and gas. The side tube is fixed to the top of the meter 
case in the usual manner, and dips to the bottom of the fountain a depth suffi- 
ciently low to ensure the seal. The upright spindle passing through the tube 
into the compartment of the meter below the fountain by means of a hole in 
the fountain plate, the difference between the levels of the bottom of air tube 
and seal tube constituting the seal. By means of this arrangement the 
necessity for fixing the seal tube into the lower fi in plate is obviated, as 
well as the screw joint for holding it, and much simplicity of construction is 


thereby effected. 
2373. F. CARLIER, Paris, “ Extinguishing fires.”—Dated \6th September, 1865. 
This invention has for its object the extinguishing of fires in a more instan- 
taneous and effectual manner than by the means and with any apparatus in 
present use. The improved apparatus is filled up with water and charged 
with carbonic acid gas by means of any of the ingredients commonly used for 
that purpose. The pressure obtained in the apparatus is proportionate to the 
quantity of gas-producing ingredients introduced into it. The apparatus is 
made of sheet iron or steel of good quality, and of the shape best adapted to 
resist any required pressure ; it is turned over inside and varnished outside. 


2377. O. W. JEYES, Leyton, Essex, ‘ Making effervescing drinks.”—Dated 18th 
ember, 1865. 














, > 
This invention consists in the preparation and employment in drinks of ice 
formed of water or other suitable liquid impregnated with carbonic acid gas. 
The inventor makes the ice in a vessel partly filled with water, into which 
carbonic acid gas is forced. He then hermetically seals the vessel, freezes the 
contents Into a solid state, opens the vessel, and removes the ice, which is to be 
employed in more or less large blocks in the drink to be made effervescing. 


2383. J. C. BROADBENT, Rochdale, “ Safety apparatus for cages and hoists.” — 
19th 1865. 


4 . 
The object of this invention is to prevent the descent of the cage of a hoist 
when the rope or chains for connecting the cage to the ropes break. The 
invention consists in applying to each side of each upright a weighted eccentric, 
jointed to studs fixed to the cage, and connected by an adjustable link to the 
chains which are attached to the rope. When the cage is ascending or 
descending the strain on the connecting chains holds the eccentrics clear of the 
upright guides; but on the breaking of the rope or chains, the weighted 
eccentrics are instantly brought into contact with the bind against the guides, 
thus preventing the descent of the cage. The surfaces of the eccentrics are 
made serrated to give the requisite friction. 
2385. J. FLETCHER, Betts-street, St. George’s-in-the-East, London, “ Improve- 
ments in the machinery or apparatus, and in the processes for the treatment 
and manufacture of sugar.” — Dated 19th September, 1865. 
This invention eannot be described without reference to the drawings. 
2386. G. SMITH and C. RITCHIE, Upper Thames-street, London, ‘‘ Brooms or 
brushes.” — Dated 19th ber, 1865. 
For the purposes of this invention the inventors employ & cylindrical brush 
d at the end of a stick or handle, either on axes or otherwise, in such 





chamber at the top of the cone or peg, and on this cover is a projection which 
just touches and closes the hole in the india-rubber diaphragm when the 
pressure is equal on either side. Thus it will be seen that the hole under the 
surface of the diaphra:;ym is exposed to the pressure in the cask er vessel, 
whilst the upper suriace is exposed to the pressure of the air, so that 
immediately the exiernal pressure becomes slightly in excess of the internal, 
the diaphragm jv deflected and the air enters freely.— Not proceeded with. 
2367. F. MEYER, Paradise-street, Lambeth, and J. W. FREESTONE, Ram's- 
ae, Wandsworth, ** Manufacture of night-lights.”— Dated 15th September, 


This invention consists in manufacturing night-lights in the following 
manner :—The night-light cases to be filled are first furnished with wicks, the 
lower ends of the wicks being set into the bottoms of the cases, as heretofore, 
and then the cases are arranged in and held against a plate which covers their 
upper ends, so as to prevent any overflow of the fluid fatty matters in filling, 
and in the plate are formed holes for the passage of the wicks of the night- 
lights. By means of this plate, when the melted fat is poured in, the upper 
surfaces of the night-lights are formed or moulded, and the wicks are also 
correctly centred in the cases. The plate may be plain, or it may have orna- 
mental or other devices thereon, according as it may be desired to have the 
upper surfaces of the night-lights formed plain or with devices. ‘The cases for 
the night-lights are correctly held in position against the surface plate by being 
passed through rings carried by a movable frame ; these rings, when placed 
against the surface plate, come concentrically with the wick holes in the 
surface plate. There is also another frame, carrying india-rubber or other 
springs or instruments, which, when the cases have been arranged on,the sur- 
face plate, is placed so that the springs or instruments it carries press against 
the lower ends of the night-light cases in such manner as to hold their upper 
ends against the surface plate. The surface plate and the two frames above- 





manner that it can revolve freely transversely of the length of the stick or 
handle. On the same axis with the brush, or it may be upon the brush itself, 
there is a pulley round which an endless band passes, and this band also en- 
circles another pulley, mounted on an axis near the other end of the stick or 
handle, and this axis is eo carried and arranged that it can be turned freely by 
the person using the brush or broom, and for that purpose it is convenient that 
it should have a cranked handle upon it. In connection with the cylindrical 
brush a receiver to collect and retain the dust or dirt may be mounted at the 
end of the stick or handle.— Not proceeded with. 

2391. E. A. COWPER and C. W. a. Great aa 
“ Apparatus for separating dust from the gases evolved from blast furnaces 
for smelting iron.” — Dated 19th September, 1815. 

The inventors state that they have found, from numerous experiments with 
apparatus constructed according to this invention, that, in order fully to 
deposit the dust from the gases from a blast furnace for smelting iron, it is 

that the gases should travel very slowly indeed, a good velocity for 
the purpose being about one foot per second, or a little slower; the dust will 
then gradually drop out of the stream of gas, but if the gas is all contained in 
one large tube, a very considerable and inconvenient length of tube will be 

quired therefore form a very large tube or box, having a 
large number of horizontal or inclined shelves or trays in it, placed very close 
together one above the other, so that as the gases pass very slowly between 
the shelves in thin or shallow streams, the dust has but a very small height to 
fall before it reaches a shelf, and is thus deposited ; and they find that a con- 
venient distance between the shelves is from about one inch to four inches, 
according to the foulness of the gases and the size of apparatus used, but the 
shelves may be placed a little nearer together, or farther apart, if desired.— Not 
proceeded with. 
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2389. H. L¥OYD, Liverpool, “Sunshades or canopice 
mene hated emmiann” — Doted 19th September, 1865. 


to the back of the body, or other convenient part 
wheeled carriage, and in most cases is bent so as 
canopy which it supports into position to protect the 
A joint or hinge is formed in the said stem, or it is provide: with a joint or 
hinge to allow it, and the parts thereto connected, to be neatly folded back 
when not in use. In the said stem, and at about the top end thereof, there is 
secured a spring cateh, and near thereto, preferably at the very top, a cord or 
chain is fastened, and is thence carried through the frames centre-piece out- 
wards to the outside. When it is desired to open the sunshade or canopy the 
cord or ehain is held taut, and pressure applied to the centre-piece of the 
frames, to cause it to ran down the end or chain on to the end of the stem, and 
over the spring catch, so as to allow this latter to fix it in the expanded or 
open position. To effect the closing it is only necessary to depress the 
spring catch, and to allow the frames, centre-piece, or runner to slide or run 
back from the stem on the cord or chain.—Not proceeded with. 

2393. I. VILLETTE, Liverpool, “Machinery for cutting and shaping cork, 
with apparatus for registering the manufacture.”—Dated 20th September, 
1865, 

This invention consists, First, In a continuous ribbon or band blade, mounted 
on two pulleys, which give it a rotary motion and permit it to cut the cork 
with advantage in various forms. Secondly, in a cork holder, formed of two 
nipping plates, termed trays in the provisional specification, set in cirenlar and 
iutermittent motion on their axles, and parallel to each other, and between 
which the mechanism of the machine itself places a square piece or block of 
cork, which is afterwards pressed between the said nipping plates by means of 
a cai, which acts on the end of the plates, which, set in circular motion, also 
cause to turn between them the square block of cork, which is rounded by 
means of the ribbon Made, which cuts its surface in passing on its centre, when 
it turns between the two nippers; and as soon as the said nippers have made 
one tarn, as well as the piece of cork (which at ‘this moment is transformed 
from square to round), the nippers loosen from the piece of cork, and the said 
rounded block is driven out of the nippers by another square block of cork, 
which takes its place between the nippers to be rounded in its turn, and so on 
successively. Thirdly, in another blade, also continuous but ferrule-shaped, 
which turns circularly on the end of a hollow axle on which it is adjusted, 
and a piston which passes through the centre of the said ferrule blade, a square 
block of cork, which is there transformed into a cylindrical round, and 
issues at the extremity of the ho'low axle in passing through its longitudinal 
eentre, Fourthly, in hoppers or long boxes, in which are placed square blocks 
of cork, and which permit the machine to feed itself by means of a piston for 
each blade and hopper, which piston passes alternately beneath the said 
hopper, taking a piece of cork, which it conducts in the direction of the blade 
to be transformed from square to round. Fifthly, in the application to the 
cork-cutting machinery of a counter, which will indicate mechanically the 
number of corks made by the machine. 

2396. H. A, DUFRENE, South-street, Finsbury, London, “ Screw wrenches.” —A 
communication.— Dated 20th September, 1815, 

This invention consists in the following improved construction of a key catch 
or wrench for tightening screw nuts of any form or dimensions, This key or 
wrench consists, First, of two jaws, one of which is made so as to slide in a 
groove in the other jaw, so that it may recede from or approach it without 
Josing its parailel position. Secondly, of an arm or lever turning round a nixed 
axis, and carrying a small knob at its extremity, which knob enters a small 
slot in the lower part of the movable jaw, in such wise that the lever in turning 
carries with it the movable jaw. and causes it to recede from or appruach the 
fixed jaw. Thirdly, of a spring coiled round the pin which forms the axis of 
the lever, which spring, fixed at its extremity on the end of the lever, has just 
the necessary strength for constantly bringing back the movable jaw to its 
minimum distance from the fixed jaw. Now, if a square or six-sided nut be 
introduced between the jaws of the wrench. and the arm be turned in the 
direction of right to left to tighten the nat, the movable jaw will be constantly 
pressed against the side of the nut by the knob of the lever, and, consequently, 
the more pressure there is on the lever the more the jaw will tighten the side of 
the screw-nut. When the nut has been turned a sixth of a revolution, by 
pressing on the lever in the direction of left to right, the lever will naturally 
move away the movable jaw, so that the latter, being no longer supported 
against the side of the screw-nut except by the very straight power of the 
spring, will slide or keep at such a distance as to pass the angle of the nut, 
aud this angle being passed it takes hold of the two following sides of the nut, 
which sidescan be worked as the two first, and so on until the nut is sufficiently 
tightened. —Not proceeded with, 


COMPLETE SPECIFICATIONS. 


2880. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Inserting’ glass or other 
transparent plates in the fabric of umbrellas, &c.”--A communication,— 
Dated 8th November, 1865. 

The patentee claims, First, the method of inserting glass or other trans- 
parent plate in flexible or pliant fabrics or materials, substantially as and for 
the purposes described. Secondly, the facture of 1S provided 





vehicles provided with wheels fixed to the axle can run over curves of a very 
short radius on railways for locomotives or tramways for horses without going 
off the rails or increasing the friction. The inventor obtains these results by 
the following means : —First, by constructing the wheels on their circumference 
with two, three, or more different diameters ; the largest being turned towards 
the axles, are calculated in proportion to the radii of the curves to be ran over. 

» by placing the rails in places where the curves occur, so that each 
circumference of the wheel can be used at will, that is to say, according to the 
curve. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 


TRONMASTERS’ REPORTS IN WOLVERHAMPTON AND BIRMINGHAM: 
Trade a Shade Better : Good Inquiries on Export Account: 
Depression in the London Market: Competition by North of 
England Makers : Weak Prices—P1c Iron : Large Sales ; Firm 
Prices : Increased Production—THE NortH Wars District : 
Spirited Development ; Company Formed to-day—New Rvies 
OF THE IRONMASTERS’ ASSOCIATION—COAL : Less Active—Harp- 
wakes : Localities and Branches Specified ; Activity Throughout : 
Increased Production of Tin-plate Goods—Tue WoOLVERHAMP- 
TON TRapEs’ CouNcIL AND THE SHEFFIELD FiLe TRrapE— 
ANOTHER Fata, Biast Furnace Expiosion: Three Men 
Killed : Incompetence and Recklessness. 

THERE has not been a numerous attendance of ironmasters this 

week, either in Birmingham or Wolverhampton. On Wednesday, 

in the last-named town, the reports, when all put together, left 
the conclusion that the works are a shade less quiet than was the 
case last week, and, as will be seen, this view was confirmed in 

Birmingham on the following day. 

As the result of information communicated on ‘Change in that 
town, it may be reported that the past week has not been so 
productive of orders as is usual during the week which succeeds 
the quarterly meetings. In consequence the statements brought 
in were not of a very cheering character. Nevertheless it was 
admitted that even at the works which have been worst off for 
orders lately there was a trifle more being done this week than 
last, and that the inquiries to hand since the close of last week 
have, in respect of the export trade, been more numerous than 
they were in the preceding week. In the home trade there is, 
perhaps, a shade of revival, but the great consuming market of 

ndon is inactive in all its departments. Neither engineering 
establishments, boilermakers, nor general merchants are doing 
more than the smallest amount of business; and one of the 
principals of a first-class firm in South Staffordshire has just 
returned home from a two days’ canvass in London without one 
order. The accounts, however, were promptly met. He found 
the North of England makers severe competitors in London, 
especially in ‘‘ flitch” plates of extra sizes, which they supplied at 
rates which cannot be touched in South Staffordshire. The foreign 
market from which the inquiries are chiefly coming is Russia, 
where sheets for galvanising—plain and corrugated--to be used 
mostly in roofing purposes, are required in larger quantities than 
is usual at this season. America is continuing to order this week. 
and hoops are in most demand for that market. The quietness of 
the demand generally is keeping down prices, which, here and 
there, are as low as 12s. 6d. and 15s. per ton below “list.” 

Yet pigs remain up, and there is no immediate prospect of their 
falling. The prevailing high prices are leading to more furnaces 
being put in in South Staffordshire, but the increased production 
will be scarcely felt. 

The development of the North Wales district, to which we have 
referred in a previous letter, is being continued with spirit. To- 
day (Friday), one of the companies that have been formed were to 
meet in Wolverhampton, and finally determine upon the title of 
their firm, and otherwise to complete the preliminaries for bringin, 
the scheme before the public. @ present shareholders are al 
practical men, some of them belonging to Somersetshire, and, 
without making any public appeal, they have got together a 
capital of £20,000, which is now understood to form one sum in a 
local bank. The total subscribed capital will, however, be con- 
siderably larger. 

The ly ters’ A have issued the following as their 
a ded rules :—“ That the objects of the Association be—the 


* as 








with windows made of glass, or other transparent plate, ially as 

described. 

2942. L. A. VEIN, F. E. FOSSE, and L. E. A. Fosse, Paris, “ Stopping or re« 
tarding railway carriages, wagons, trucks, &c."—Dated Vth November, 

865. 

mus improved arrang t for stopping or retarding railway carriages, 
wagons, trucks, &c., is to be applied to one or several of the carriages of a 
train, and by means of Which arrangement oue or more pairs of wheels of the 
cars or carriages may, whilst in motion, be lifted at the height required for carry- 
ing the said whetls out of contact with the rails, the arrangement consisting, 
mainly, of a wedge-shaped block, which, at the required moment, is to be 
inserted between the top of the rail and a suitable prop or stay tixed against 
the lower part of the frame or the buffer bars of the car or other vehicle, ; 
3013. E. G. LAMSON, Windsor, Vermont, U.S., ** Breech-loading and repeating 

re-arms.”--A communication.— Dated 23rd November, 1865. 

This invention cannot be d bed without refi to the ry 

3065. G. K. SNOW, Middlesex, Massachusetts, U.S., ** Certain improvements 
having reference to shirt collars and mechanism for manufacturing the 
same.” —Dated 29th November, 1805. 

This invention cannot be described without reference to the drawings. 

3074. J. H. JOHNSON, Lincoln’s-inn-fields, London, “* Improvements in sinking and 
operating wells, and in the apparatus employed therein.” —A communication, 
—Dated 30th November, 1865. 

In carrying out this inveytion the inventor first bores with any ordinary 
drill of the same or larger size than the pipe to be used for drawing the water to 
the desired depth. The drill is then entirely withdrawn ; he then prepares an 
iron pipe, which may be lengthened as desired by adding pieces, connecting 
them by means of a collar, into which they are tightly screwed. The lower end 
of the pipe is perforated with holes for a space of one or two feet to allow 
water to flow in freely. Im the end of the pipe is fitted and rivetted a conical 
pam. The perforated portion of the pipe may be filled with old rope or rags 
i prevent dirt sifting in in tts passage through the soil, such rope to be drawn 
up through the pipe afier itis put down. The pipe thus prepared is driven 
down in to the hole prepared by the drill, and pieces are added as it is furced 
down until the perforated portion reaches water. Any desired pump is then 
screwed or.soldered on to the upper end of the pipe. After a slight pumping 
loose dirt about the holes is drawn off, and a perfect well is formed. 
i134, N. W. WHEELER, Brooklyn, New York, U.S., “ Improvements in steam 

boilers, and in the apparatus adapted for cleaning the flues of boilers.”— 
Dated 9th December, 1365, 

The First part of this invention relates to boilers of the vertical tubular 
tye, and consists in providing a complete series of manholes with covers 
extending around the entire shell at or near the level of t.e furnace crown, the 
openings being reinforced so as to give the proper strength to the structure, 
Tue Secomt part of the Invention cousists in the use of a circulating pipe 
exiending up from the water bottom through the furnace and through the 
crown sheet, so as to allow an active current of water through a central space 
thereby eusured between the vertical tubes, as specified, The Third part of the 
invention consists in a peculiar construction of the parts of the grate in combi- 
nation with the circulating pipe and circular furnace, as specified. The pur- 
poses of the first, second, and third parts of the invention are to provide 
wieans of access to the crown sheet and tubes or flues, to facilitate the circula- 
tion of water within the boiler, and to provide grate bars in such form that, in 
a round furnace, any section will fit in any part of the grate. The Fourth 
part of the invention consists in a movable case open at both ends containing a 
jwuzzle connected to the same or a different boiler, and adapted to be appiicd 
snecessively to different flues, so as by discharging a powerful blast of steain to 
induce an active movement of the air through the fue or flues to which it is 
applied, and Jeave the remaining flues comparatively unaffected. 

3278. E. A. DANA, Brooklyn, Massachusetts, U.S., “ Projectile for rifled cannon 
or crdnance.”— Dated 19th December, 1865. 

This tuvention canitut be described wi.hout reference to the drawings. 

3300. H. A. BONNEVILLE, Bayswater, London, “ Manufacture of steel and purified 
tron.” —A communication.— Dated 2\st December, 1865. 

This invention canuot be described without refi to the d gs. 

3322. H. A. DUFRENE, Sovth-street, Finsbury, London, “ Permanent way and 
wheels of railways.” —A communication.—Dated 23rd December, 1865, 

A great defect has existed up to the present time in the construction of rail- 
ways, and in the application of tramways for horses, consisting in the necessity 
of giving a radius of a considerable length to the curves to be run over. On 
account of the wheels of an equal diameter being fixed to the axle,'they have 
a tendency only to run in a straight line, By the application of this system 














interchange of information on all subjects affecting the interests 
of the trade, viz., securing united action and mutual suppert for 
its general welfare; watching Parliamentary bills relating to rail- 
ways, canals, &c.; foreign tariffs; proposed alterations in the laws 
trenching upon the interests of the employers or employed; legal 
assistance when required for protection of general interest; and 
other similar matters. That all proprietors gf blast furnaces, 
forges, and mills in South Staffordshire and East Worcestershire, 
paying the calls to the trade fund, be members of the Association. 
That the Association be supported by the subscriptions of the 
members, calculated upon the number of blast furnaces, puddling 
and ball furnaces, belonging to each meiaber, and that the amount 
of the subscriptions be fixed as required, in general meeting. That 
the ordinary preliminary meetings of the Association be held in 
Birmingham, on the last Thursday in the months of March, June, 
September, and December, and that the same be convened by 
notice. That the office of chairman of the Association be filled 
up from year to year, in accordance with the resolution passed on 
the 28th of December, 1864, relative to this matter; and 
that the panel of chairmen then appointed be the governing 
body of the Association, with power to increase their number. 
That special or general meetings may be convened by the standing 
committeeat any time, by notice. That at the ordinary preliminary 
meeting of the association, held in the month of December in each 
year, a statement of accounts, and report of the proceedings during 
the year, shall be presented by the committee. That the honorary 
secretary to the trade be treasurer to the association. That the 
chairman, vice-chairman, and honorary secretary shall be deemed 
a standing committee, to act in matters not of sufficient inrportance 
to require a meeting of the general committee of the association. 
That there shall be a paid assistant-sccretary, acting under the 
general directioAs of the honorary secretary and the standing com- 
mittee: that such assistant-secretary ‘be appointed, and be 
removable, by resolution of any ineeting of the commitee. That 
any member may retire from the association by giving three 
months’ notice to that effect to the honorary secretary. That the 
rules may be modified or enlarged by a majority of votes at any 
meeting of the association, provided that fourteen days’ notice has 
been given to the honorary secretary of the proposed modifications, 

Coal is less active owing to the warmer weather, but most of 
the colliers are well employed, and prices are unaltered. 

The hardware trades of the West Midlands continue to exhibit 
the briskness which we reported when we last wrote. In 
Birmingham ee J activity rules in all the principal branches: 
in edge-tool making, brass founding, hollow-ware casting, and the 
like. In Wolverhampton, too, there is no waste labour. The 
tin-plate workers and japanners, the brass founders, and the lock 
makers, are all well engaged, and the remaining industries of the 
town are in an equally satisfactory condition. At Willenhall and 
Bilston the respective manufactures are characterised by a 
moderate amount of animation ; and at Wednesbury, Darlaston, 
and Dudley, the heavy hardware trades remain steady. At West- 
bromwich, Stourbridge, and Tipton, the anchor makers are well- 
off for orders. This general briskness is due as much to the home 
as to the foreign demand. The inquiries from home buyers have 
been, since the commencement of the quarter, unusually large ; 
whilst the last mails from Australia, New Zealand, and the other 
British colonies have been extensive. For the United States 
there are some tolerably valuable specifications in course of execu- 
tion ; and for Spain some excellent orders have just been given 
out by merchants. Plain tin-plate wares are in demand in almost 
every part of the world ; and makers who produce these in t 
numbers are increasing their productive power ; but more skilled 


manual labour in this department than 
to be extaubively taguived for tn all Wet the purely agrcaltarl 
to 

a, where the by the cattle plague are checking 


presenting 
deputation from the file makers ‘* locked-out’ 
have decided to recommend “ the case of the 
and support’ of their (the council's) constituents. 
tion also considered ‘‘that the time had arrived when the 
of the United Kingdom ought to take action conjointly to rebut 
(sic) the system of lock-outs now so prevalent with capitalists; 
and the dispute and lock-out in the Sheffield file trade 
excellent opportunity for this into effect.” And witha 

i m, the council recommended that a 
conference of trades’ delegates of the United Kingdom should be 
held in Sheffield as early as possible. 

Another fatal tuyere explosion has occurred in South Stafford- 
shire, and in this instance three lives have been sacrificed. On 
Saturday evening last, at about half-past eight o’clock—an hour 
after the proper time for teppi —just as three men were about to 
draw the contents of the No. 1 blast furnace at the works of Mr. 
Thomas Turley, Deepfields, one of its six tuyeres burst, the water 
escaped, and, occasioning a gencration of steam, the front of the 
furnace was blown out. The whole eight tons of molten mixture 
were at once belched out; one man was buried beneath it, and 
before they could escape, the other two men were so badly burned 
that they died within a day or two afterwards. The cause of the 
explosion, as ap} din the evidence at the inquests, was this :— 
With a singular disregard of his own and others’ safety, the 
‘keeper ” of the furnaces, ayoung man named Snape, aged only 
nineteen, made the Som mgniense less difficult by stopping up 
the flow of cinder from the “ notch;” but, while he thus prevented 
the iron from flowing out of the furnace, he increased the danger 
by causing the metal inside to rise more rapidly. The consequence 
was that the iron ultimately reached the ring of the tuyere, burnt 
it off, and caused the accident. It came out that Snape had only 
‘*kept” a furnace for six weeks, and the jury, who sat to inquire into 
two of the deaths, in returning a verdict of ** Accidental death,” 
thought that the furnace manager ought to have exercised greater 
discretion when he had so young a man as keeper—he should have 
seen that the furnace was tapped when the iron was ready. The 
coroner, who held the inquest on the body of the third deceased, 
censured the m , who is an illiterate man, and expressed his 
surprise that Mr. Turley should keep him in his employ; but it 
seemed to us that the man's incoherency, which occasioned the 
observation, arose more from the confusion occasioned by mis- 
understood questions than from the want of practical (rule of 
thumb) knowledge of the subject upon which he was givi 
evidence. There is reason to conclude that the accident woul 
not have happened if the men had not been more intent upon an 
arrangement to get a large jar of cheap ale than they were to pro- 
perly fulfil their duties. This conclusion is the result of certain 
statements made by the ‘‘ keeper” of the furnaces before his death. 
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WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tak WELSH IRON TRADE: Slight Improvement: Foreign Prospects 
Good : Home Demand Quiet : Pigs in Active Request—Tur Tin- 
PLATE TRADE: Inquiry not so Active—Tue Steam AND House 
CoaL Trapes — Mr. Scorr Russe.y’s Iron S#rIPBUrLpING 
ESTABLISHMENT AT CARDIFF—THE BOILER EXPLOSION AT THE 
CwmMPre.tin Works: Zhe Inquest and Verdict of the Jury—Tur 
BrecoN AND MERTHYR RalLway: Opening of the Newport 
Section to Rhymney —THE ABERDARE NORTHERN RatLway -AN 
OIL MASTERS’ ASSOCIATION FOR NoRTH WALES, 


Tar slight improvement noticed last week in the Welsh iron trade 
is maintained, and makers are enabled to keep their works fairly 
employed. Of late the make of. rails has been rather — than 
usual, and there is not much doubt but that this branch of the 
trade will be attended with activity during the spring and approach- 
ing summer. Home buyers exhibit the same disinclination to give 
out more orders than they can help, as have characterised them for 
some time past, but as the quarterly settlements have been so satis- 
factory and there is a probability of a further reduction in the price 
of money, it is expected that contracts on home account will be 
issued more freely in the course of a few weeks. In the foreign 
trade there is no material change to note, but according to 
the advices received the future prospects are, on the whole, 
good quotations are fairly maintained, and taking into considera- 
tion the prices realised for pigs there is every probability of present 
rates being maintained throughout the quarter. The American 
trade remains in a quict state, and the specifications which come 
to hand are rather limited. Business is characterised by caution, 
and all transactions are devoid of anything like speculation. There 
is no alteration to record in trade with the Eastern markets. 
Business with Canada continues to improve, and there are good 
grounds to believe that as the spring advances a satisfactory 
demand will be experienced from the British North American 
wrovinces, Specifications from the Continental markets are 
ginning to come in steadily, but in the Mediterranean trade the 
competition of the Belgian and French makers is increasingly felt. 
The demand for pigs keeps up, makors are heavily sold, and prices 
are well maintained. 

In the tin plate trade the inquiry for charcoals is not quite so 
active, but quotations remain without alteration. 

The steam coal trade is brisk, and the colliers are fully em- 
ployed. For house qualities the demand is easier, 

We regret to learn that it has been considered necessary to carry 
on the extensive iron shipbuilding establishment of Mr. N. Soot 
Russell at Cardiff, under inspection. It is some three or four 
since Mr. Russell commenced the works, and since then he 

nas turned out one or t vo first-class iron ships which have been 
considered superior sj ¢¢i nens of naval architecture and engineering 
skill, Great commiseracion is felt throughout the district for Mr. 
Russell at the untoward circumstances which have attended his 
commercial efforts in this part of South Wales, 

A brief aotice was made in last week's report respecting the 
boiler explosion at the Cwmfelin tin-plate works, near Swansea. 
The inquest has since been held, and fuller particulars have trans- 
pired. There were four boilers at the works, working seven 
engines. The exploded one was 30ft. long, 7ft. diameter, and 4ft. 
diameter of tube; plates of both tube and shell seven-sixteenths of 
aninch thick. Angle iron rings connected the tube with the shell, 
and there were also two stays at.each end, The boiler was made of 
best Pontypool iron, and it was usually worked at about 40 Ib, 
pressure. ‘There was a steam gauge, a water gauge, and gauge 
cocks fitted to the boiler, and the safety valve was weighted 
at 43 Ib., and at that pressure the steam would blow off. About 
twelve minutes before the accident the key of the piston red broke, 
and the engine-man at once shut off the steam, nearly closed the 
damper, and kept the fire down. The steam gauge then showed 
43 lb. pressure, and the water gauge from 7in. to Sin. of water 
on the tube. The gauge cocks were also tri and there was 
ample water. The explosion took place immediately 
and five deaths was the result. At the request of the coroner an 
jury, Mr. John Lewis, boiler-maker, made an examination of the 

iler. He said, “I have examined the boiler as requested, and 
have cut a piece from each end of the inner tube. One of the 
pieces I now tay’ is from the second plate of the fire end of 
the tube, and from its appearance I do not think the explosion 
was caused by want of water. I punched out some ‘bars’ from 
the plate, and there are no indications whatever of their having 
been burnt. I also produce a piece of the back end of the top of 





the tube. If the water had got low the pletes would have ex- 
panded and got out of sha In my opi the ex was 
caused by the explosion of the safety valve, the area of which was 
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only 2}in. I never saw so small a valve for so large a boiler. 
Gath belironaihtn work ny Sms 60 Ib. with a safety 
valve of adequate dimensions, I am of opinion that the smallness 
of the safety valve caused the explosion; the steam was generated 
faster than it would blow off.” After hearing this evidence the 
jury returned a verdict of ‘* Accidental death caused by the ex- 
plosion of a steam boiler in consequence of the smallness of the 
steam valve.” 

‘Lhe Newport section of the Brecon and Merthyr Railway was 
on Monday opened as far as Rhymney, and in a short time the 
break between Rhymney and Pant, on the Brecon section, will be 
completed. Once this is effected there will then be an unbroken 
route from Newport to Merthyr, Brecon, Crewe, Shrewsbury, and 
Liverpool, without going around Hereford, as is the case at are 
A very large mineral traffic from South Wales to the North is 
expense ultimately to pass over the Brecon and Merthyr. 

he bill for the Aberdare Northern Railway has so far progressed 
successfully, despite the determined opposition it has met on the 
part of the Vale of Neath and other companies. The object of 
the promoters is to connect the Aberdare steam coalfields by a 
more direct route with Birkenhead, Liverpool, and the manufac- 
turing districts of Lancashire. The estimate of the probable cost 
of the line, as made by Mr. Hamilton Fulton, the engineer, is 
£220,000, and from the strong local support which the scheme has 
received there is little doubt of the success of the bill. 

An Oil Masters’ Association is about to be formed in North 
Wales for the purpose of protecting the interests of employers 
and of establishing an uniform rate of wages for the men employed. 
A large number of retorts are now at work in different parts of the 
district, and the manufacture of oil is gradually becoming one of 
the most important branches of industry in this part of the 
principality. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tue Giascow Pia Iron MarkeT—SuHIPMENTS OF Pic Iron 
DURING THE PAST WEEK-—PRICE OF MALLEABLE IRON —-THE 
Scorcn Coat TRADE—THE GLaAsGow Corton MARKET—COTTON 
YARNS AND Prec—E GoopS—MERTING OF THE ASSOCIATION OF 
ASSISTANT ENGINEERS IN GLASGOW— THE SALOON STEAMER 
Mec MERRILEES -GREAT MertTine oF MineRsS—THE GLASGOW 
GEOLOGICAL SocteTY-—-THE ENGINEERS AND IRONFOUNDERS IN 
ScorTLAND— VESSELS LAUNCHED DURING THE PAST WEEK. 

Durine the past week the Glasgow pig iron market has continued 

very firm with large transactions yesterday and to-day (Wednesday), 

prices have advanced, 80s. cash for warrants being paid, sellers 
remaining. No. 1 G.M.B., 79s. 6d.; No. 3, 78s. 6d.; Gartsherrie 

No. 1, 79s.; Coltness No. 1, 79s.; Glengarnock at Ardrossan, 76s. ; 

Middlesbro’ warrants, 58s. cash. 

The shipments of pig iron during the past week at the principal 
ports in Scotland are greatly under those of the corresponding 
week of last year, as will be seen from the following list:— 


Ports. Foreign, Coastwise, Total. Same week 


TrOOn se os 250 1s oe - o 250 .o o- 1,315 
AYPec oe — eo ee 480 BOD cx ve 536 


Grangemouth 525 495 2. cc 1,020 1. ose 2,286 


last year. 
Tons, Tons. Tons. Tons. 
Glasgow... «2 3,165 1. oc 397 2o oo 162 2. oe 1,946 
Port Dundas,. — ee ee — ce ee — eo ° 60 
Bowling... .. 155.6 oe — oe 155 22 oe - 
Greenock oe 40 we oe — «8 ee 40 oe ve _ 
Ardrossan .. 2,132 .. .. 3,170 . co ec 8,231 


; (5,802 


Leith oo oo CHB os os 282 .. « 1,541 2. oe 5,442 
Alloa 4. oe — ee ee 130 130 «6 « = 

Bo'ness .. ee 80 2s oo 10 se oe 90 oe of 397 
Burntisland .. eo ee NOreturn .. — ee ce 303 








Total oe «+ 5,606 2. oo 4,664 «6 oe 10,570 .. os 18,496 


Malleabie iron still continues low in price. Common bars of 
Govan, Glasgow, Blochairn, and Drumpeller make are selling at 
£8 per ton. Dundyvan, Muirkirk, Monkland, and Rocksolloch 
brands are selling at £7 17s. 6d. Angle iron is bringing £8 10s. 
and £9 per ton, and ship and boiler plates are selling at from £9 
to £11 per ton, according to quality. Notwithstanding the follow- 
ing high prices of coals the demand still continues very brisk, 





only work when and how they like, notwithstanding the very high 
wages they are receiving. 

The Palmyra, a magnificent vessel of 2,000 tons, which has just 
been completed by Messrs. Caird and Co., of Greenock, was tried 
on the 11th inst. under steam, to the satisfaction of all on board, 
The Palmyra belongs to Messrs. Burns and Maclver, and is in- 
tended for the Constantinople trade. 

On the 12th inst. Messrs. J. and 8. Thomson launched from 
their building yard at Govan a saloon paddle steamer, named the 
Chevalier, for Messrs. David Hutcheson and Co.’s swift line of 
West Highland steamers. The Chevalier is of 500 tons and 150- 
horse power. She will be elegantly fitted up, in similar style to 
the Iona, of the same line, with commodious saloon on deck, dining 
saloon, &c. Her station will be betwixt Crinan and Carpach, in 
connection with the Iona on the Ardrishag side, and a new saloon 
steamer (now building) by Messrs. Thomson, to be called the Gon- 
dolicr, on the other or Bennavie side of the line. Thus this 
magnificent route will be amply and admirably supplied, during 
the coming season, with a service of handsome saloon steamers, to 
which will be added, in lieu of the track boat on the Crinan 
Canal, a smart double-screw steamer for the transport of pas- 
sengers and luggage. 

e royal mail steamer Camel was launched, on the 12th inst., 
from the building yard of Messrs. Caird and Co., Greenock. She 
is intended for the Glasgow and Belfast royal mail line of 
steamers, is owned by the Messrs. Burns, of Glasgow, and is a 
sister ship to the Buffalo, Llama, and Wolf, at present on the 
station. 

On Saturday afternoon Messrs. Charles Connel and Co. launched 
from their west building yard, Overnewton, near Glasgow, a 
hand posite sailing smack of 60 tons register. On the 
same day Messrs. Randolph, Elder, and Co. launched from their 
building yard at Fairfield the Murillo, a screw steamer of 871 tons. 

The fourth of the new saloon steamers for the Greenock and 
Helensburgh Company was launched on Saturday last by Messrs. 
Laurence, Hill, and Co., Port Glasgow. She was named the 
Ardgowan. 

On the 16th inst., Messrs. Swan and Co., Kelvindock, launched 
a schooner of 110 tons burden, named the Breadalbane. 











COUNTIES. 
(From our Correspondent.) 

LiverProoL : Hoylake and its Railways: Street Improvements in 
Liverpool—ADVANCE OF WAGES MovEMENT: Wakejield—Rati- 
WAY EXTENSION IN THE EASTERN CouNTIES— HULL : Steam Ship- 
ping—PROGRESS OF RAILWAY REVENUE—MANCHESTER AND THE 
Paris ExnrpitioN—TRENT, ANCHOLME, AND GRIMSBY RAILWAY 
—STATE OF TRADE: Sheffield: Cleveland: South Yorkshire— 
Hours or LABouR ON RatLways—Nortu-Eastern District— 
RAILWAY WAREHOUSES : River Wear Commission, dc, 


WirH regard to the Liverpool district, we may note that a portion 
of the Hoylake Railway is about to be opened for traffic between 
Wallasey Bridge-road, near the Dock Cottages at Birkenhead and 
Hoylake, the distance being [five and a quarter miles. The 
Birkenhead Street Railway Company will extend its line so as to 
form an actual junction with the Hoylake Company’s line at the 
Wallasey Bridge station. The Hoylake Company proposes to 
extend its line to New Brighton, and the necessary Parliamentary 
powers having been obtained, the construction of the works is 
about to be commenced. A rather important project is being also 
promoted, under the title of the Dee and Mersey Junction Rail- 
way, between Bidston and Connah’s Quay, in Flintshire, which is 
jointly brought forward by the Hoylake Company and the Wrex- 
ham, Mold, and Connah’s Quay Company. 

The Liverpool town council has resolved to construct a new 


| street from the lock side to the centre line of the town, at a cost 


| 


but, as a natural consequence, shipments are considerably dimi- 


nished. Foreign and coastwise, during the past week, there was 
shipped from Glasgow, Greenock, Ardrossan, Troon, Grangemouth, 
and Bo'ness, only 13,918 tons, while for the corresponding week of 
last year we have a return of 22,571 tons shi _ 3est coals for 
shipping are selling at 10s, per ton; homihal 

Glasgow, 15s. per 24 cwt.; gas coals average about 18s. per ton, 
and Boghead Cannel coal delivered. at Bo’ness is charged from 60s. 
to 65s. per ton. 


coals, delivered in ' 


. . aie 
The Glasgow cotton market has experienced quite a panic 


within the last eight days. As the stocks are continuing to 
accumulate, and advices from America show large receipts at the 
various ports there for shipment, the effect has been to lower the 
prices here to the extent within the time stated, to at least 3. 
per pound, Owing tothe heavy fall inthe price of cotton, the cotton 
yarns have suffered much in value, and the demand at present, bot! 
for yarns and goods made of cotton, is very small indeed, as buyers 
are hanging back in expectation of a further reduction. 

The annual conversazione and supper of the Association of Assis- 
tant Engineers in Glasgow was held at the Crown Hotel on tlic 
evening of the 15th inst. The chair during the supper was occu- 
pied by Mr. Charles Smith, president of the association. 

The Meg Merrilees, a very handsome saloon steamer lately built 
by Messrs. A. and I. Inglis, of Point House, Partick, for the North 


! bered, through the want of such a protection. 


of £67,400. ‘The improvements will sweep away some of the ve 
worst courts and alleys, so that it will be a great advantage both 
sanitarily and commercially. 

The advance of wages movement is probably just now the really 
most popular and general agitation among the working classes in 
the north of England. The workmen of Messrs. Joseph Rhodes 
and Sons, Grove Ironfoundry, Wakefield, have been on strike for 
an advance of wages. At all the other machine-shops and iron- 
foundries of the town the men have obtained an addition of 2s. 
per week. 

The Ely, Haddenham, and Sutton Railway was opened for 
traffic cn Monday. The Wivenhoe and Brightlingsea Railway was 
also made available for use on Wednesday. An iron bridge over 
Alresford Creek on this latter line is rather an important work. 

In one or two ef the latest steamships built at Hull a system of 
covering in the greater part of the vessel from the stern so 
far forward as to protect the engine;room and machinery, and pre- 
vent any great weight of water being shipped at any one time, has 
been adopted. The loss of the London occurred, it will be remem- 
On dit that 
Mr. Scotter, manager for the Manchester, Sheffield, 2nd Lincoln- 
shire Railway Company, at Hull, is about to leave for Antwerp to 
superintend traffic arrangements in connection with the company’s 


' continental business. On we from the shipyard of Messrs. 
e 


Sritish Railway Company, passed down the river Clyde for tie , 


= Se on Saturday last, and was much admired by all wl:o 
saw her. 

A great meeting of the miners in Ayrshire was held in the Catile 
Market, Kilmarnock, on Tuesday last, for the purpose of taking 
steps for putting in work those out on strike, in the case of the 
reports not proving satisfactory. Monday had also been an idle 
day, and a meeting had been held, but an adjournment had taken 
place, to give the masters another opportunity of preventing 
extreme measures, The reports from the various districts were to 
the effect that the men were nearly all idle, and that all the 
masters had flatly refused to give the advance. It was, therefore, 
after some discussion, agreed that as the Bourtreehill men were 
locked out and required some assistance, and as the Stevenston 
miners had not yet resumed work, it would be unwise in the 
meantime to bring those in work out on strike. District meetings 





were appointed to be held after work hours to agitate for the | 


advance; and it was hoped that the masters would ultimately be 
worn out by moderate means. 

The Geological Society of Glasgow held their last monthly 
meeting for the session in the socicty’s room on Thursday last, 
Dr. John Scoular, F.L.S., one of the vice-presidents, in the chair. 
After some preliminary business Mr. James Rennie exhibited two 
specimens of remains belonging to ancient, but the now extinct, 
cattle of Clydesdale, and which Dr. Scoular had identified. Mr. 
Young then exhibited several rare and indescribable univalve 
shells, from the carboniferous limestone series of the West of 
Scotland, as also drawings of them which he had made. A 
paper was read by Mr. Young, in the absence of the author from 
illness, entitled ‘‘ Notes on the occurrence of Coal Strata under the 
Traps of the Bowling Hills;” and afterwards Dr. Scoular gave an 
account and description of the various remains of extinct quad- 
rupeds found in the Valley of the Clyde. The proceedings were 
terminated by a vote of thanks to the authors of the various 
papers; and a purse of sovereigns was presented to Mr. John 
Young by the members of the elementary class, as a token of their 
tegird for him and appreciation of his services. 

‘Che engineers and ironfounders generally throughout Seotland 
continue very busy, but great difficulty is experienced in the 
management of the workmen, who are exceedingly capricious, and 





C. and W. Earle, was launched the Bride, built for Messrs. Brown, 
Atkinson, and Co., Hull. She is 207ft. in length; breadth, 30ft.; 
depth, 16ft; and of 800 tons register. She is intended for the 
Baltic trade, and will be commanded by Captain Mason, late 
of the Joseph Somes. There is now building in Messrs. Earle’s yard 
a vessel for Mr. James Moss, Liverpool; and one for Messrs. 
Leotham. The Schwalbe, a Bremen vessel, is also beinglengthened. 

We called attention recently to the growth of the revenue of 
our great railway systems. The proportion of the increase upon 
the Caledonian to March 31st this half year has been 9 per cent. ; 
of the Glasgow and South-Western, 9 per cent.; of the Great 
Eastern 2} per cent.; of the Great Hertharn, 4 per cent.; of the 
Great Western, 5 per cent.; of the Lancashire and Yorkshire, 15 
per cent.; of the London and North-Western, 6} per cent.; of the 
Manchester, Sheffield, and Lincolnshire, 15 per cent.; of the Mid- 
land, 9 per cent.; and of the North-Eastern, 10 per cent. 

Yesterday week a meeting was held in the mayor's parlour at 
the Town Hall, Manchester, to consider what steps should be 
taken to secure a satisfactory representation of Lancashire industry 
at the approaching Universal Exhibition at Paris. There was a 
small attendance. The mayor, who presided, said, at the 1851 
Exhibition there were nearly 200 Manchester exhibitors; he should 
be glad if half that number would exhibit at Paris next year. Mr. 
Alderman Neild said it was very much to be feared that if the 
neighbouring towns did not join with Manchester and form one 
committee the thing would be to a great degree abortive. It was 
exceedingly desirable that an exhibition of Lancashire products 
should be systematic and well selected. Mr. } said he had 
been informed by Mr. Cole that circulars had been sent to every 
town which had a municipality or a chamber of commerce; in 
those towns where there were both, the two would be asked to act 
together. He agreed that it would be very much better, could it 
be done, to have one general committee sitting in Manchester, and 
taking cognisance of all other towns. After some further con- 
versation it was resolved that the gentlemen present should form 
themselves into a local committee, and Mr. R. E. Johnson was 
appointed secretary. 

Col. Rich, Government Inspector, has officially examined the 
Trent, Ancholime, and Grimsby line, and the Headby extension. 
The result was favourable. The lines are expected to prove a 
great convenience in connection with the conveyance of coal from 
the South Yorkshire district, and ironstone, potatoes, corn, and 
cattle between Barnetby and Doncaster. Passenger trafiic is 
expected to be commenced next month. 

Trade matters have not improved at Sheffield of late; in fact, 
they have changed for the worse. The briskness which has been 
experienced in nearly all branches during the last nine months 








has been due mainly to the largeness of the demand for America. 
That demand, as regards cutlery and general goods, has fallen to 
one-half what it was twelve months ago, when the revival was only 
beginning. Goods ordered very urgently three months ago are now 
in many cases refused, on the plea of undue delay or increased 

rice. A pretty general suspension of orders for America has 
Gos the consequence. Home orders, which, during the pressure 
of the American demand, it was difficult to get executed, are now 
being rapidly worked up, and there is every probability of a 
decided scarcity of work in the cutlery and some other branches 
during the summer. ‘To add to the loss of the American demand, 
there is dulness in the South American, the South African, and 
Indian markets; and the latest reports from Canada represent 
that the sales of dealers there are far below anticipations, and that 
the demand for goods for the fall trade will be smaller than usual. 
The dispute in the file trade is still unsettled. With regard to 
the Cleveland iron trade, we may observe that the demand at 
Middlesborough has varied but little, and the production of the 
district is well absorbed, makers ey, having considerable 
orders on their books at good prices. The shipments are at present 
slightly above the average. Ironfounders are well ee and 
there is a fair demand for gas and water pipes, and other general 
castings. There is no improvement in the prices of manufactured 
iron. In South Yorkshire the coal trade is not brisk, and prices 
remain without alteration, For steam coal, however, the demand 
is active both for Hull and Grimsby for export, partly owing to 
prices here being lower than in the North of England. Engine 
coal for Sheflield and Lancashire is also inquired for largely. Coke 
is carried away as fast as it is made, both for the Lincolnshire and 
South Staffordshire works. 

Complaints are still made of excessive hours of labour on rail- 
ways in Lancashire. At a meeting of delegates last week it 
was stated that at present men were employed on an.average from 
sixteen to seventeen hours a day, and that their wages ranged 
from 16s. to 18s. a week. A resolution was unanimously carried, 
to the effect that a memorial be drawn up and presented to the 
directors, asking them to shorten the hours of labour to ten and a- 
half hours a day, and seven and a-half on Saturdays. 

As regards the North-eastern district, we may state that the 
North-Eastern Railway Company opened on Saturday new and 
spacious warehouses at North Shields. The directors have let a 
contract for goods warehouses at Newcastle to two Leeds firms; 
the amount of the contract is about £99,000; this is exclusive of 
hydraulic machinery, which will probably cost from £15,000 to 
£20,000 more. Trade at the Tyne Dock has continued tolerably 
brisk. The coal trade between this dock and France, to Dunkirk 
and Havre, is being done principally by screw colliers. A line of 
steamers is being established between the dock and Dunkirk, and 
there is a talk of a new company being established. There have 
been good shipments of coke to Spain during the last two months, 
with a fair despatch of vessels; and a large steamship-—the Norfolk 
of Hull—is taking in 500 tons of patent fuel from the Wear for 
Spain. The Shields Steam Shipping Company has commenced a 
passenger trade between this port and London. The May Queen, a 
screw steamer, will leave Shields every Saturday for London with 
with passengers and goods until the company get their new steamer 
on to the berth, which vessel is being built by Messrs. Wigham, 
Richardson, and Co., of Low Walker. The Tyne Steam Shipping 
Company has also commenced running a steamship—the Brigadier 
—between Shields and London direct. The River Wear Conunis- 
sions have determined upon a further extension of their new dock 
to an area of eleven acres, in addition to the existing dock space, 
and an application will be made to the Public Works Loan Com- 
missioners for £150,000 to enable them to complete the work. 

The foreign trade of West Hartlepool is shown by an official 
return to be largely increasing. ‘The general business of the rolling 
mills, manufactories, &c., of the Hartlepool district is tolerably 
good. : 








PRICES CURRENT OF METALS. 





















































1866. 1865 
Coprper—British—cake andtile,| £ 8. d. &£ 8. dj £3. da. £ 8. d. 
90 0 0.. 91 0 99 00.000 
92 0 0.. 94 0 0) 92 00... 000 
9 0 0.. 96 0 0} 95 0 O.. 960 0 
99 0 0..101 0 0) 99 O 0..100 0 O 
91 0 0.. 94 0 0} 91 0 O.. 94 0 O 
000. 000) 000.000 
-. | 84 0 0.. 85 O OO] 84 O 0.. 85 0 O 
Slab. for prod. 96 percent. ..| 83 0 0.. 0 0 8210 0.. 83 0 0 
YELLOW METAL, per lb. ....-.| 0 0 7§ © O84) O 0 7¥.. O 0 84 
IRON, Pig in Scotland, ton.. 4 0 0 cash, 213 3 cash. 
Lar, Welsh, in London ......| 715 0.. 8 0 0] 712 6. 8 2 6 
Wales...cccee 612 6.. 615 0} 615 0. 70 0 
Staffordshire .. $10 0.. 0 0 O 906.. 000 
Rail, in Wales ...cccsccoseee| G12 6. 615 Of O15 OL. 00 
Sheets, single in London 1010 0.. 0 0 O} 11 00.. OOO 
Hoops, first quality...... 910 0.. 915 0} 10 0 0.. 0 0 6 
Nailrods..ccecseee $10 0.. 815 0} 900. 000 
Swedish ...... 1110 0.. 11:15 0} 11:15 0.. 12 0 0 
LEAD, Pig, Foreign, per ton 20 5 0.. 2010 0) 19 O 0.. 1910 O 
English, W. B....cccccce #210 0.. 2215 0) 21 5 0.. 0 0 0 
Other brands .. 21 0 0.. 21 7 6) 1915 0.. 2% 0 O 
Sheet, milled oe 22 00.. 0 0 OF} 2100. 0 O00 
Shot, patent.. 2315 0.. 0 0 0} 3 00.. 0 0 o 
Red or minium 22 0 0.. 0 0 0} 21 00... 000 
White, dry.... 2910 0.. 0 0 0} 26 00.. 0 O 0 
ground in oil 23 0.. 2915 0} 2610 0.. 0 0 0 
Litharge, W.B. 2415 0..25 0 0} 2 00.. 0 00 
QUICKSILVER, per bot. 700... 00 0) &®00.. 000 
SPELTER, Silesian, per ton 2410 0.. 0 © 0] 2010 0,, 2015 wo 
English sheet .......+ 31 0 0.. 32 0 0} 2410 0.. 0 6 O 
White zine, powder 900.000; 0060. 00080 
STEEL, Swedish faggot 000. 000600. 000 
Keg. cccccccccsccces eoee| 15 5 0.21510 0] 15 0 0.,. 0 0 0 
TIN, Banca, per cwt..... 4210... 4 3 0} 417 0.. 41710 
Straits, fine—cash ...... 40 0.. 0 0 0} 410 0. 411 O 
Vrompt 3 months .... 42 0.. 0 0 0} 412 0. 41210 
English blocks ......000. 47 0.. 411 0} 414 06. 000 
Bars ccccccccccecs ° 48 0.. 412 0| 415 vu. 0 0 0 
Refined, in blocks.... «| 410 0.. 414 O] 416 6... 0 0 0 
TINPLATES, per bx of 225 sheets 
IC COC. ccccccccccccccscces 866. £7 OF 8 8 Oe. 42 6 
IX AittOcccccccccccccces 112 6.. 113 6 166.8476 
IC charcoal .....00 eee 113 0.. 114 Of] 1 6 6. 1 7 6 
IX dittO. cecccccccccccccccce 119 0.. 2 O 6G] 112 G. 113 6 
PRICES CURRENT OF TIMBER. 
1266. | 1865, 





erload— 45485 £ 85 458 
Yel. pine, per reduce: ©. 
Canada, lst quality 17 1020 0 18 019 © 
Qud do... 131014 10 13 6 14 lo 
| Archangel, yellow. 12 613 10 13 1@ j4 tu 
St. Petersburg yel.. 10 10 12 © it WS 0 
Finland ... ...5 5 @©W 6 B Olu uw 
Memel ... - ©0006 10 015 0 
Gothenburg, ye... 9 O11 © W OL w 
» white 8 © » 6} © O Ble 
| Gefle, yellow. lt OTL © 100 1t Ww 
| Soderhamn . - SlUM t) vival ov 
5 | Christiania,per 
215 | J2it. by & by sf 1s 023 6 











18 023 0 


ow 





nk, Dut. . 
ome f O14 1 6 O14 1 6 


per 
53 || Staves, per standard M, | 

sie rs7 0 & ©} 810 910 || Quebec, pipe...... 80 O85 6 6 O65 0 

D-als. per €., 12ft. by 3ft, Sin. 4 Pe puncheon 20 025 6/13 Ol UW 
Quebec, whteprace 13.1019 0/14 01 Jaltie crown 7, | 

StJolu.wht spruce 13 © 15 U|1S O15 || pipe... j 170 0 190 0/230 240 0 








SoutnH Kensineton Musrum.—During the week ending 14th 
April, 1866, the visitors have been as follow:—On Monday, 
Tuesday, and Saturday, free days, open from 10 a.m. to 10 p.m., 
10,327. National Portrait Exhibition, private view, from noon 
till 6 p.m. on Saturday, 1,301. On Wednesday, Thursday, and 
Friday, students’ days (admission to the public 6d.), open from 
10 am. till 6 p.m., L95i. Total, 15,579, From the opening of 
the museum, 5,943,358, 
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LATTICE GIRDERS IN FRANCE. 


In former numbers we have given a translation of a 
Contamin, read tikes the Society of Civil 


by M. 
Frginecr in France, relative to the theoretical and prac- 
construction of lattice or trellis girders. - At a meeti 
of the 16th March the subject was resumed, being revive 
by M. Yvert, whose views on the point appear to be 
Seeeeny pomian to deserve special notice. It appears 
that the discussion turned principally upon the effect which 
the position of the load exercised upon the web of a girder. 
It should be remarked here that the load in question was a 
static load, a case rarely occurring in actual practice. It 
was stated during the discussion that it was a generally 
received opinion that the position of the load was not of 
much consequence as affecting the strains upon the web of 
a girder. In this opinion we entirely concur, and we shall 
perceive that while in some description of girders it causes 
a very slight difference in thenature of the strains, in asmall 
portion of the web, in others it produces not the slightest 
effect whatever. M. Yvert takes his stand upon totally 
eppeete und, and maintains that the position of 
the load determines absolutely the nature of the strains 
resulting upon the web of a lattice girder. It is rather 
caslues ik he bases his opinions upon one of the experi- 
ments made by Stephenson when investigating the form 
and proportions most suitable for his immortal work, the 
Britannia Bridge. The experiment was as follows:—A tube 
was placed, resting at each end upon two immovable sup- 
a A hole was made at the centre of the span in its 
ower surface or bottom, and a weight suspended therefrom. 
The application of the weight produced the following 
results. Immediately over the supports the tube became 
flattened, assuming the form of an oval with the greater 
axis horizontal. Just in front of the supports a horizontal 
rent or crack occurred square across the bottom of the 
tube. At the centre, at the point of application of the 
weight, the tube became of an elliptical form, with the 
major axis vertical. In succeeding experiments with tubes 
of different sections, the flattening (/’aplatissement) and the 
cracks were prevented by the insertion of a piece of wood 
exaetly fitting the internal section of the tube. We will 
now consider the arguments of M. Yvert, and point out 
their fallacy. That gentleman contends that, reasonin 
from the above experiments, it might be fairly assumec 
that had the weight been placed on the top instead of the 
bottom of the tube, a flattening or crushing (écrasement) 
would have taken place there similar to that produced at 
the supports ; in fact, the section of the tube at the centre 
and at the supports would have been identical, or very 
nearly so. That such would have been the result there is 
not the slightest doubt, but we regret that this is the only 
point on which M. Yvert and ourselves are d’accord. It 
appears that the ideas of M. Yvert are principally due to 
the fact that he has not investigated the reasons of the 
behaviour of the tube under the specified conditions, and 
has deduced general conclusions from a particular example 
which, moreover, has no relation whatever to the form of 
girder or distribution of the load to which he endeavours 
to apply the results of the experiments. The reason why 
the tube clongated, as described, is cbvious. There was 
not a sufficient connection between the point of — 
of the load, or the bottom of the tube and the top to 
transmit the strain; in fact, there was no web. In 
consequence of the peculiarly local effect of the load and 
the absence of any stiffening material or diaphragms the 
strain was confined almost entirely to the lower part of 
the tube, and of necessity it sagged, producing the elon- 
gation mentioned. Had Stephenson taken the same view 
of these experiments as M. Yvert, and not at once seen 
the absolute indispensability of supplying the want of a 
central web by distributing the strains brought by the 
sides of a tube over the top, and stiffening it by cells and 
other material, the Menai bridge could never have been 
constructed in the form it is. At the abutments or sup- 
ports the bottom of the tube cannot sagg, and therefore 
the effect of the load is shown by the flattening of the 
top. This is afterwards prevented by the insertion of a 
iece of wood, and it is very singular that it never struck 
. Yvert that the insertion of a connection at the centre, 
between the top and bottom of the tube where the load 
was applied, would have produced precisely the same 
result in the opposite direction. As in the one case it 
prevented the flattening, so in the other it would have 
prevented the elongation. At the supports the connection 
acts as a strut, and on the otheras a tie. It will be shown 
presently that this arrangement is strictly in accordance 
with the correct theory of the strains on the web of a 
lattice girder under different positions of a load. In sup- 
rt of his arguments M. Yvert exhibited two models, and 
Smcanteated beyond a doubt that with a weight on the 
top flange, all the bars in the web are in compression, and 
all in tension with the same load on the bottom flange. 
We do not dispute the fact for a moment. We do not 
deny that not only models but bridges might be so 
constructed as to give the same results, but we do 
deny that they would be thus in accordance with 
either sound theory or safe practice. The truth of 
the matter is that the bars in the models exhibited 
were totally insufficient to compose a web. They were 
neither strong nor stiff enough to act as such, and because 
M. Yvert’s tie bars, or those which would be ties in a 
roperly proportioned web, do not act as ties, but bend; 
he supposes that they would never act as ties with a load 
on the top flange. This idea is completely erroneous. 
What is the reason that, with a load on top, the tie bars in 
the models did not act as ties? Simply because the struts 
did not actasstruts ; they were not strong enough to do their 
own proper duty, and it is manifest that if a strut be too 
weak and deflect under a strain, the tie bar in connection 
with it must deflect also, and will therefore appear to be 
in compression and act as a strut instead of a tie, which is its 
proper duty. M. Yvert appears to have fallen into the 
mistake of deducing theory from experiment. The true 
value of an experiment is to confirm theory. We first give 
to every portion of a structure proposed to be experi- 
mented upon the proportions allotted by theory, and the 
result of the experiment will demonstrate what modifica- 
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tions are necessary in practice, and either confirm or over- 
throw that theory. The m 





out the series 
tion of Ste thle mes was designed, not at ran- 
dom like Me Yvert’s models, but in strict accordance with 
the theory believed to be correct, andthe subsequent 
nec modifications and alterations decided upon after 
mature consideration of the experimental results. Similarly 
the late Mr. Hodgkinson gave. to the first beams he tested 
the proportions which theory had up to his time assigned 
to them, and his experiments demonstrated the incorrect- 
ness of that theory, and confirmed the one which he has 
left to us ; but he did not prejugge the falsity of the one or 
correctnessoftheother. M. Yvert, onthecontrary, constructs 
a model at total variance with theory, and from its falla- 
cious results endeavours to prove that that theory which he 
has directly violated in the details of the model, is wrong. 
Had he constructed the web of his. models. according to 
correct theoretical principles, and then found them to afford 
the results he has already arrived at, he might have fairly 
called those principles in question. But he has not done so. 
It is fortunate, however, such experiménts have been 
undertaken. Models have been constructed, properly pro- 
“ermney and tested with loads both on the top and 
ttom flanges, in which the ties consisted of strings or 
cords, the different strains have been meastfed bysa 
dynamometer, and the results have invariably confirmed 
the truth of the theory which allots distinct strains of a 
different nature to the bars of every open web girder. In 
the second experiment with the load on the lower flange, 
the results confirmed the principles of correct theory, and 
plainly showed that compressive and tensile strains 
alternated in the bars of the web. M. Yvert, however, was 
not to be convinced, and maintained that this deviation 
from what he considered ought to have taken place, viz., 
that all the bars should have been in a state of tension, was 
due to the fact that it was impossible to obtain bars suffi- 
ciently small in section to answer the proportions of his 
model. This confirms our explanation of the results of his 
first experiments, and there is very little doubt that had it 
been possible for him to have obtained the bars of the 
scantling he required the result he desired would also have 
taken place. ‘The reason is precisely analogous to’ that 
already given. The ties would have been too weak to have 
done their duty properly in transferring the strains to the 
struts, and consequently the latter would only have been 
acted upon at their junction with the lower flange, which 
would have induced a tensile strain upon them. From 
these experiments M, Yvert is led to give his decided 
reference to a form of girder so peculiar that we give it in 
nis own words as “wn systéme de poutres dans lequel 
les tables supérieure et inférieure seraient réunies exclusive- 
ment par ie barres verticales, lorsque, bien entenduy, la 
charge est placée au bas.” How a girder with merely ver- 
tical bars connecting the two flanges is to transfer the load 
to the abutments we are at a loss to discover. It is pos- 
sible that it might answer for a central load, but what has 
to be provided for in practice is a large variable load, and 
we leave our readers to determine what kind of a railway 
bridge a girder of the above description would make. The 
efiect of the transit of a heavy train over sucha structure 
would be attended with consequences, in the of 
our daily contemporaries, “ better imagined than described.” 
It may be interesting to our readers to state what 
is the actual effect of a difference in the position of 
the load, considered vertically, upon the bars of an open 
web girder. It may be remarked here that, as the position 
of the load does not affect the nature of the strains upon 
the flanges themselves, it might almost have been inferred, 
@ priori, that it would not produce so ey op 
site an effect in the medium connecting the flanges as a 
been alleged. 1t is difficult to explain the precise action of 
a load on a girder without diagrams, but the following 
statements may be taken as correct :—With a static load on 
the bottom flange the central braces or diagonals are in ten- 
sion, and with the load on the top these same braces will bein 
compression. In the former case the last tie, or that nearest 
the abutment, will be wholly in tension, and will undergo 
no compressive strain, which it would do were the position 
of the load reversed ; the last strut will be always wholly 
in compression, independently of the vertical position of 
the load. It will be seen that these observations agree 
with the remarks made at the commencement of our sub- 
ject respecting the behaviour of the tube in Stephenson’s 
experiment, where the wooden plug at the extremity of the 
tube does the duty of the strut we have just referred to. 
It must be kept in mind that whenever the girder ends 
with a tie diagonal instead of a strut, the bar corresponding 
to what we have termed “ the last strut” will be represented 
by the upright or vertical bar, which should be 
exactly over the edge of the abutment. It is, however, bad 


| practice to terminate the web of a lattice girder with a tie 





diagonal, The Crumlin Viaduct is an instance where this 
method of construction has been followed; and although 
we do not predict a similar fate for others in which this 
plan is adhered to, still the example is not to be followed. 
In plate and all solid sided girders it is perfectly 
immaterial whether the load be on the top or bot- 
tom flange provided the connection between them is 
rigid, a condition easily insured in the construction 
of the girder. M. Yvert appears to have endeavoured 
to construct a girder which shall embody in its web three 
distinct principles, viz, that of the arch, the suspension, 
and the girder proper. According to the position of his 
load he intends the whole of the web to act either like an 
arch or a catenary. It would be idle to point out the 
futility of such au attempt, and had M. Yvert kept in 
view the correct principle upon which a girder acts, which 
is totally distinct from either of the other two, he would 
never have brought forward opinions so untenable and so 
utterly contrary to both theory and — Had space 
permitted we would have gone a little into another point 
touched upon by that gentleman, viz., the effect of deflection 
upon those parts of the lattices where they are rivetted toge- 
ther in their intersections. We would, however, remark t 
forte déformation cannot occur in a correctly designed 
girder, unless M. Yvert would consider lin, in 100ft, to be 


Foto 


princi; 
x Page! ges e girder 
ane undoubtedly the principle whi presents 
most yar Be ip dace ik might be 
its strains being confined to one 
M. Yvert endeavours to establish, 
ing two, and does not, like either 
e of the nature of an extreme. 
Although the advice of the poet was not probably intended 
for engineers, yet we shall. be quite safe in following it, 
-_ like others, accepting the truth of in medio tutissimus 
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SOUTH WALES INSTITUTE OF ENGINEERS. 


THE general meeting of the members of this Institute was held on 
Wednesday at the Castle Hotel; Merthyr, Mr. G. Martin, of 
Dowlais, president. Among the members present we noticed— 
A ee 

m, ymmey ; % igden, wlais; Mr. James 
Brogden, TondQ; Mr. Lionel Brough, her Majesty’s Inspector of 
Mines, Bristol; Mr. G. Brown, Mountain Ash; Mr. T. F. Brown, 
Coleford; Mr. E. J. Edwards, Crumlin; Mr. T. W. Lewis, Ply- 
mouth Works; Mr. H. M. Maynard, Bedwas; Mr. W. Menelaus, 
Dowlais; Mr. H. Trump, Rhymney; Mr. M, Truran, Dowlais; 
Mr. W. Williams, Merthyr Tydvil, &c, &. Mr. W. Toppin, C.E., 
Bristol, was elected a member. 

The president said :--Gentlemen,—It is with great pleasure I 
rise to thank you for the honour you conferred upon me at your 
last meeting in electing me president of the South Wales Institute 
of Engineers. I regret exceedingly being unable to attend the 
last Newport meeting, but illness alone prevented my not being 
present, I have always endeavoured to promote the interests of 
the South Wales Institute of Engineers, and with your aid and 
support I flatter myself I shall be able to pull through the duties 
which will devolve upon me. Gentlemen, { thank you. 

Mr, Brigden, the secretary, then read the minutes of the last 


meeting. 
The first r introduced for discussion was the following, 
which was at the Newport meeting :—- 


THE LEINSTER COAL FIELD. 
By Mr. J. M. Mrapows, 


Tue writer, in noticing the leading geological features of the 
country intervening between the Leinster coal formation and the 

ish sea, says the Leinster coal district occupies the northern end 
of a series of measures forming ridges of undulating hills, 
varying from 800ft. to 1,000ft. above the level of the sea, and 
running in a north-east and south-west direction, through parts of 
the Queen’s County, County Kilkenny, and County Tipperary, for 
a distance of about forty miles, The average width in the Leinster, 
or northern portion, is about twelve miles, and in the southern 
portion about five miles, The entire formation rests immediately 
on the tain limestone, by which it is surrounded on every 
side. The extreme southern portion forms the Slievardagh or 
Tipperary coal field. 

‘Lhe seams met with in this coal field consist of anthracite coal 
and culm, varying in thickness from 16in. to 4ft., and of ditferent 
degrees of quality and hardness. These seams are, however, 80 
placed and otherwise affected by faults, as to render their classifi- 
cation, as a whole, a matter of difficulty, increased still more by 
the absence of sufficiently comprehensive explorations to prove 
certain portions of the field. Although two important national 
geological surveys of the district have been made, yet the actual 
number of the seams, from difficulties of identification, is still 
rather a matter of conjecture than otherwise. The lowest workable 
seam of the district, however, is well proved, and been 
extensively wrought. It has a thickness varying from l6in. to 
20in., and is met with about 500 yards over the limestone. The 
underlying measures consist mainly of hard sandstone grits and 
flagstones, with a great preponderance of shales interstratified 
with thin bands of ironstone, and having two thin seams of 
coal of unworkable thickness, both being less than 12in. thick. 

Advancing into the interior, in the line of dip of the first work- 
able seam, for a distance of one or two miles, we find a seam (or, 
rather, its place, as it is. all now practically exhausted) which was 
3ft. thick, and which—at one time extending over a considerable 
area in the interior—mainly formed the so-called Kilkenny coal, 
for more than 150 years the staple coal of the locality. This seam 
is by some said to represent here the first workable seam of the 
exterior. In certain portions of the interior where the 3-ft. seam 
did not exist, but almost in juxtaposition with it, a 4-ft. seam of 
an entirely different class—anthracite—is met with, for the most 
part of a hard, massive, rock-like character, breaking into irre- 
See and most unlike anything but itseif in 
the district. seam is so difficult to work that the colliers 
receive as much as 6s. 6d. per ton for the hewing alone; all other 
charges are borne by the proprietors, who, however, receive in 
addition, free of charge for hewing, the small broken coal and 
inferior bottom portions met with in the working. There are, at 
present, some detached workings in this seam; but for the credit 
of the district the writer regrets to say that, notwithstanding the 
many years mining works have been carried on there, no work has 
been effectively directed to ascertain if this seam is one lower in 
the series than the 3-ft. seam, or what its place is. This question 
is not without an important ing on the future of the dis- 
trict; and when it is considered that the 3-ft. seam of the 
interior lays in parts so close to the surface as to be mined by 
open cast, and extended over a large area at so low an angle as to 
be reached, for the greater part, by pits less than fifty yards deep, 
it is to be regretted that no sinking was ever carried down 
through the measures under the 3-ft, seam to prove the lower 
beds. There wére some borings, but not with sufficiently 
reliable results as to be decisive on so important a matter. ‘The 
system of working originally adopted, and afterwards persevered 
in, was that of numbers of small pits within short distances of 
each other, in most cases sublet by the licensees of the pro- 
prietors to the working colliers, with no adequate supervision ; 
and in the multitude of these small interests, in the hands of 
wee for the most part with little or no extensive mining 

owledge, a comprehensive view of the district was entirely lost 
sight of; in fact, such was incompatible with the s 
prevailed, and much that should have had a national value was 
turned to but poor account. It was a system that bestowed no 
thought upon the future, and to-day a section through the field is 
as much a problem as it was years age. 

Such are the prominent features of the district, and now returning 
to the place of the first workable seam, as a geological horizon for 
those who, like the writer, ay work upwards from the limestone 
for ce tee eee t occurred to the writer, on a visit 
to the brokeshire coal field where we find the formation 
firstdeveloped after crossing the Irish Channel, to contrast the two 
formations. The general features have much in common, with a 
marked wee doe some of the ae Seas — writer dues 
not profess any a very cursory acq tance with the district; 
but with the aid of the section from Tenby, 

Saundersfoot, we find at northern end, where the measures are 
regular, a marked feature in the thickness of the measures 
lie between the first workable seam there on the limestone. 
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Assuming, as the writer thinks he does with reason, that the 
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but unfortunately for home mainly consisting of the 
lower beds, with but a very spare tovdguenl of workable anthra- 
cite seams, « - 

The chairman said Mr. Meadows was not present ; but perhaps 
there was some gentleman jn the room who would like to make a 
few observations on the subject. 

No gentleman responding to the chairman’s call, the meeting 
pected to discuss the second paper set down in the programme. 





ON UNDERGROUND HAULAGE, PARTICULARLY WITH REFERENCE 
TO ENDLESS AND TAIL PES. 
By Mr. Gzorce Fo : 

The writer observed that as shallow coal seams become exhausted 
and deeper ones are worked, it becomes a‘ question of importance 
to increase the area of coal to be -_ from any one shaft or pair of 
shafts. As a matter of possibi ity (excluding the question of 
ventilation) this is simple enough, but by no means so simple in a 
commercial point of view. The only thing to be done is to apply 
self-acting inclines and steam power; and the question arises as to 
the best way of doing this. By far the most simple case, and one 
in which the economy of steam power favourably contrasts with 

’ horse haulage, is when coals have to be drawn up an incline plane 
to the working shaft. Nothing is necessary but to put an engine 
at the top of and conveniently near to it. The engine draws the 
full tubs up and the empty wagons take the rope out again with 
them. If the wall be level, or so slightly inclined that an empty 
train of tubs will not draw the rope down with them, it becomes a 
question whether to work with an endless rope driven by the 
friction of grooved wheels, or to use what is commonly called a 
tail rope-—that is, a rope wrapped on a second drum and taken 
round a turn wheel at the end of the level, and attached 
to the inbye end of the train. Both methods have their 
advantages and disadvantages, and it is perhaps impossible 
to say decisively which is the best and most economical. tail 
rope is merely the addition of a second rope and drum to a simple 
inclined plane engine, in cases in which the empty wagons will not 
draw out the rope. The rope from this drum is carried along the 
road to the end, when it is passed round a large wheel and hooked 
on to the full train. In drawing out the train the tail drum is 
thrown out of gear, and allowed to give out its rope. When the 
full wagons are drawn in the main drum is thrown out of gear, 
and the tail drum thrown in, and the empties and the main rope 
are thus drawn back again. In erecting machinery of this 
description one of the first questions to decide is the speed at 
which it is best for the corves to travel. When the coals are 
large, and loaded with garlands, the speed should not be greater 
than four miles an hour; if garlands are not used, six miles an 
hour may be the speed; but with high-sided tubs, over which coals 
do not project, eight or nine miles an hour, or even faster, may be 
run. Round curves in the road are fixed upright rollers, 
to pot the rope from rubbing on the side of the 
road ; these, with tail ropes, are better outside the rails, 
so that they may be of good size. On all parts of the 
road sufficient horizontal pulleys should be laid to prevent 
the rope from chafing on the floor. The number of wagons to be 
drawn vary with the length of the road, the a and the load. 
A quick speed and a light load oo pays the best if the corves 
can be made to keep the rails. The writer then referred to a 
drawing which accompanied the paper for a pair of engines to 
work 2,000 yards of level road. Instead of two second-motion 
shafts and drums both drums were small and ran loose on the 
main shaft of the engine, being alternately connected and discon- 
nected with a clutch, The drums were made of cast iron and 
turned up, little blocks of steel being let into the bushes to take 
the friction on the shaft. In such an arrangement steel ropes 
would be necessary, on account of the small size of the drums. 
By using a second-motion shaft two more drums might be driven 
by the same engine. The following is an estimate of the cost of 
drawing 500 tons a day 2,000 yards with tail ropes. The price put 
down for the engine and boiler-house is necessarily rough, as the 
cost would v; much at every colliery. One pair of 15-horse 
engines, with ms, three boilers, fittings, engine and boiler- 
house, foundation, rollers, turn wheels, &c., say, £2,500, which, 
at 15 per cent., amounts to £375 per annum. Taking the quantity 
of coal drawn at 500 tons, and the number of working days at 
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250 in the year 375 1} = 30s. 500 = 3s. 4d. per ton 

interest and redemption of capital and repairs to plant; 6,000 

yards of 2fin. steel rope = 8 tons, which, at 65s., amounts to £520, 

Assuming the rope to last two years the cost would be £1 per day, 

or 4d. per ton; labour emmy engineman, stoker, trainmen, 

ase boy, road cleaner), say 30s. per day, or 3s. 4d. per ton; 
uel, oil, repairs to wagons, Xc., say £2 per day, or 1d. per ton; 
total, 3d. per ton. 

On the old plan of horse haulage, if the road be level, the cost 
would be something like 8d. per ton, but it was possible for 
inequalities to double the horse-power required. 

An endless rope is ed two or three times round grooved 
frictional driving wheels, carried to the end of the plane round a 
turn wheel, and back again to the engine, where the two ends are 
joined. e writer illustrated the method of giving motion to the 
rope by a drawing. There were two shafts besides the main shaft 
of the engine. On one of these driven by the engine was a keyed 
or three-grooved wheel; and on the other, an independent shaft, 
were two single-grooved wheels. One of those was keyed to the 
shaft, the other ran loose upon it. The rope is first passed half 
round one —_— of the driving wheel, then round one of the loose 
wheels, and back again to the driving wheel, then round the other 
loose wheel, back again to the driving wheel, and then conducted 
one the roadway. In fact, the rope is passed around the wheels 
much in the same way that a cord is reeved upon blocks. The rope 
may be passed round the wheels, either like the figure 8, or like a 
double c>. The figure of 8 gives rather more bite, but, as it 
bends the rope backwards and forwards, it will probably sooner 
wear it out. The carriages for the second wheel are allowed to 
slide upon the foundation plates to allow for irregularities in the 
length of the rope, so that it may always be made to bite upon the 
driving wheel. 

The tightening wheel is sometimes drawn back by screws, but by 
far the better plan is a balance-weight, which allows the strain on 
the rope to be put to the lowest point, and gives acertain measure 
of the goodness or badness of the working order of the whole 
machine. If the rope should catch under a pulley the balance 
weight will lift and allow the rope to swing, and so reduce the 
chance of breaking the ro An endless rope requires a double 
roadway, the inbye rope being taken along one road and the outbye 
rope along the other—one road thus serving for empty and the 
other for full corves. The rope must be kept within but not 
necessarily in the middle of the road; indeed, round curves it 
is better to =“ it to the outer rail, so that large curve rollers 
may be used. It will be found most economical to use curve 
rollers when necessary without stint, so as to minimise the angle 
of curvature at each roller. If economy be very much idered 


rope has the advantage; whereas, with the 

be not nearly level it is entirely out of 
the question. It must not be forgotten that it is easy to put 
main and tail drums to an endless rope engine, and a combination 
of the two will often work well in practice. In labour the tail 
rope has also slightly the advantage, as there would be four or 
five trains on the road at one time instead of one. In the wear 
and tear of roped it is not easy to strike a balance. The total 
strain load for load is ter with an endless than with a tail 
rppe, becuse, besides the weight of the load, a certain strain 
must be put upon the rope to give bite. This, however, is small 
—4 ewt. of ce should be sufficient, which is not more than 
3 cwt. onthe rope. The act of driving must also wear the rope, 
as there must be a slight slip in the wheels. Endless ropes can, 
however, be more thoroughly worn out than tail ropes; and if the 
rope breaks, or a wagon off the rails, no accident can happen. 
‘All these reasons for and against makes it extremely difficult to 
say positively that one plan is better than the other. It is a 
question which should be decided when the requirements gn 
tion, and peculiarities of es at which it is desirab ie to 
try one or other, are fully known and can be fully considered. 
For the economical introduction of machinery for hauling too 
much stress cannot be laid on the importance of pre-arrangement. 
For working with tail ropes straightness is of more importance 
than levelness. The position of the “—_ will, of course, vary 
with the requirements of the colliery, Usually at or near the pit 
bottom is the best place, and the boiler can either be fixed in the 
pit or the steam 4 oem down from the surface. An engine should 
never be fixed on the surface for more than a single rope. In 
some collieries, where there is little danger of fire, small self- 
contained engines and boilers can be easily fixed up where 
convenient, and the smoke and waste steam taken in fire-clay 
pipes in the return air-way. Compressed air engines may be 
worked in this way, but there is considerable waste of power 
from the friction in the pipes and from the heat arising from such 
compression, . 

e chairman said he had received a letter from Mr. Fowler, 
saying he was unable to attend on account of a pressing engage- 
ment. Perhaps it would be best to adjourn the discussion till the 
next meeting, as he understood Mr. Bates had a — on “* Tail 
Ropes,” which he had consented to put off. If they adjourned 
the discussion the papers could be taken together. 

Mr. Menelaus thought that as there was Mr. Bates’ paper it 
would be better to keep the discussion, but that would not pre- 
vent them —— any observations at the present meeting. 
Besides they had plenty of time. 

The president said he was entirely in the hands of the meeting. 

Mr. Menelaus thought that as the subject was an important one 
to the district the best plan would be to goon with the discussion 
on Mr. Fowler’s paper, and leave it open till the next meeting, 
when Mr. Bates’ paper would be read. They could then follow 
up the discussion or take both papers ther. 

Mr. L. Brough thought that plan would be best. The president 
had been good enough to inform them that the next meeting would 
be opened with Mr. Bates’ paper, so that there would be every 
facility for discussing both. 

Mr. Menelaus observed that what he had to ef would be very 
short. It was a most important subject, and he thought it would 
be of great advantage to the Institute if he could get some reliable 
information on clip drums or pulleys, which he thought would be 
in very many places) a great improvement on drums on self-acting 
inclines. He hoped some one would write a paper on the subject, 
If the writer,of the paper was correct in his statement, that the wear 
of ,the rope was less than on the-drum, and that there was no 
slipping, it was evident that sheave pulleys would be a great im- 
provement over the wheel drum. It would be cheaper, and there 
was less friction. He hoped some one would write a paper on clip 
drums, in connection with Mr. Bates’ paper on tail ropes. 

Mr. L. Brough suggested that the paper should be accompanied 
with a sketch or two. 

Mr. Menelaus said, what he wanted to know was whether it 
would be applicable to self-acting mining inclines. They could not 
work such inclines with any great weight with a plain sheave. The 
writer did not wish to introduce the clip pulley for hauling, and it 
was — for working an endless rope on self-acting inclines. It 
was applicable agri purposes, and he did not see why it 
should not be — to mining B as well. 

After some further conversation, Mr. Seonsh asked Mr. Cope 
Pearce, of Cyfarthfa, if he would be so kind as to write a short 
paper with the drawing. 

r. Pearson said, the principle and construction were well under- 
stood, but he did not know where to get one. 

Mr. T. F. Brown said the main point to ascertain was whether 
the — would last longer. 

Mr. Menelaus said that the writer of the paper, says the rope 
will last much longer. 

Mr. Brogden said he ht mention that he was about puttin 
one down, and he should be glad for any gentleman to come an 
see it at any time. It would be at work in about a fortnight. 

A member said that Mr. Armstrong recommended the clip 
pulley for long ropes. 

Mr. Brogden, in reply to a question, said the pulley would be 


applied for pumping purposes. 

Mr. T. H. pn ead said he found that in frosty weather the 
— slipped very much in the morning, and they had to apply 
san 


A member: What rope is it ? 

Mr. J. Smith replied that it was a wire rope. 

The president : at is the incline ? 

Mr. Hosgood: From 4 to 54, 1,100 yards long. 

After some further conversation the secretary proceeded to read 
an interesting paper on ‘‘Improved Blooming Rolls,” by Mr. C. 
White, who illustrated his principle by means of couple of well- 
executed model machines, showing the difference between the old 
and the new process. 

(To be continued.) 








THE Suez CaNAL.—La Patric states that the firman by which 
the Sultan, as the Suzerain power, approves and confirms the 
definitive arrangements recently concluded between the tian 
Government and the Suez C Company, in accordance with the 
arbitral decision of the Emperor Napoleon, has just arrived in 
Paris. This firman, in which the Sultan attributes to the esta- 
blishment of the Suez Canal the character of a great work of 
— and civilisation, is of a nature to satisfy all interests. 

tting aside cial questions, with which alone the Canal 
y ought to deal, the firman settles the political question, 








there is no reason why old corve wheels should not be used for this 
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the solution of which has been so long and so anxiously looked for. 


ON THE UTILISATION OF SEWAGE. 


the 
very limited period previous 
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land for the ption of the sewage by carefully levelling it, so 
that no holes or uneven places may exist. An uneven place will 
certainly retard the flow of the sewage ; and if the sewage should 
be allowed to s te owing to any unevenness in the ground, it 
will effectually destroy instead of promoting the growth of the 
crop. This system of irrigation is carried out in three ways, ac- 
cording to the contour of the land. The first plan, and probably 
the best, is called the pane and gic system, and is admissable in 
all fields ae a gentle rate of inclination. Under this system 
the land is laid out transversely between the open carriers that 
distribute the sewage quite level, the sewage is brought on to the 
head of the field in an open or covered main carrier running 
transversely across it, or in the direction of its least fall, the 
carriers for distributing the sewage branch out from the main 
carriers and run down the field in the direction of its greatest fall ; 
the sewage is distributed over the intervening space between the 
distributing carrier by means of stops being placed in the carriers, 
which back the sewage and make it flow right and left over the 
ground in an uniform stream; these stops are removed two or 
three times a day, according to circumstances. The second plan 
is called the catchwork system; it is suitable in all cases where the 
ground has a rapid rate of inclination, as, for instance, on the side 
of a hill. The plan consists of a series of carriers one above 
another ; the sewage, flowing into the first and highest carrier, falls 
over the intervening land between it and the next lowest carrier, 
which carrier receives the water and takes it up to redistribute it 
in the same way on the land below it, and so in turn the process 
goes on till the bottom of the field is reached. The carriers on 
this system run in contout lines round the hills, and are nearly 
level. The third plan is the bed system. This system is weil 
adapted for level lands, or land having but slight falls; on this 
plan the land is laid out in a series of ridges and furrows, the 
sewage is brought on the top of the ridge and falls to the furrow. 
This arrangement, even in a country on a dead level, will give an 
artificial fall for the sewage, and guard against that stagnation 
which must be avoided in all works of this class. This system of 
open carriers, differing from the hose and jet system in the 
simplicity of distribution, would, in the case of pumping, only 
require the sewage to be raised to the level of the land; with this 
system the expenses of distributing it are small, as one man can 
with great ease more effectually irrigate in the same time at least 
ten times the same area he could under the hose and jet system. 
A modification of this system, but nothing like so good a system 
has been projected, and the sewage is proposed to be distributed 
by open wooden troughs; this modification of the system is subject 
to the same objections as every system requiring an apparatus to 
be moved about in the growing crop. 

Irrigation by Submersion.—Although the previous system may 
be said to be submersion, yet not to the extent or in the mode 
adopted in this system. This system is extensively carried out in 
Piedmont and Lombardy in the cultivation of rice, and, unlike any 
other system, it is the only system of irrigation that is considered 
likely to effect the health of inhabitants in the immediate neigh- 
bourhood of its operation. This special drawback to this system 
is due to the stagnation of the water, in fact, to the conversion of 
every field where it is practised into a swamp of the worst possible 
description; it differs from the ordinary irrigation system, as much 
as a rippling stream can differ from a swamp; the one is considered 
innocuous, the other deadly. The mode in which the system is 
carried out is by raising a bank round the field to be irrigated, 
turning the water into it ; the water is left in this position to be 


& 
i 


evaporated, and from time to time it is —— with water., 


All the informstion that has been collected on the Continent, and 
likewise in India, where the cultivation of rice is carried on by 
this system of irrigation, goes to show that it is prejudicial to 
health, although with better means of drainage it is thought the 
condition of things may be greatly ameliorated. Yet in those 
same countries, where irrigation on the other system have been and 
are most extensively carried out, no ill results can be traced to 
them; hence laws that restrict the cultivation of rice within 
certain limits of towns are extremely favourable to irrigation cf 
the nature required for the utilisation of sewage. Although it is 
not likely that this system will be generally adopted for the 
Pp of utilising town sewage, yet in some cases it might be 
applied for manuring land, although very great care would have 
to be exercised in the selection of the places where it is to be 
carried out. 
SELECTION oF Crops TO BE CULTIVATED BY SEWAGE. 

As sewage is a manure that is produced at all times and seasons, 
and as it would be impossible to store it with advantage for use at 
particular seasons, it is obvious that some care must be taken in 
the selection of the crops best suited for its application, because, 
although the constituents of sewage may be very favourable for 
the cultivation of some description of crops, yet those very crops 
may be unsuited, as is often found to be the case, for the reception 
of a large amount of water. Thus the cultivation of wheat would 
be unsuited for the constant and direct application of sewage, 
although the fertilising elements of sewage would be a very proper 
manure for its cultivation; but inasmuch as the presence of water 
induces the plant to run to straw, we should get a heavy crop of 
straw and probably but little grain, and moreover the plant would 
be unable to prome | and ripen. In arriving at the best description 
of crop suited for the purpose, we cannot do better than consult 
the authorities in those places in which irrigation on a large scale 
has been carried on for many years. Thus the irrigators of Pied- 
mont and Lombardy have found that marcite is the proper crop for 
cultivation. Now this marcite is a mixture of Italian rye-grass 
and clover. The experience in this country also goes to show 
that Italian rye-grass, of all other crops, is the best suited for the 
purpose; indeed, observation would lead one to conclude that 
grass in some form is the only crop generally admissible when 
we have to deal with quantities of water; for if we take 
the distribution of rainfall in this country into consideration, we 
invariably find that those districts in which the largest rainfalls 
take place are grass-growing countries. Of all eo up to the 
present time our experience shows that none have been found 
equal to Italian rye-grass, as what is required in the crop is that 
it shall be capable of growing rapidly when the elements of 
fertility are presented to it. Many grasses are naturally of 
slow growth—consequently, are not so well suited for utilisation 
ef sewage as a crop that grows more rapidly; but it must 
not be supposed that, because a crop grows rapidly, that that 
crop is nat y of an inferior quality; for we find tia 
in the poorest postures, where the rate of growth is the slowess, 
the quality of the herbage is the lowest; whereas, on the other 
hand, in good and rich pastures the rate of growth is rapid, and 
the quality of the grass is good; therefore, as far as experience goes, 
quickness of growth would rather tend to establish the goodness of 
the crop. 





Although it has been mentioned that wheat and other crops are 
unsuited for the direct application of sewage, yet they can be 
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wn by sewage in an indirect manner; for it so happens that | 
So oust not 


ituents of > caghmagen yon at Pipe 5 bay 


up, 
ma; taken ye peony ogy: of sewage, thus using u 
the constituents of sewage had been i pee 
in previous years during the cultivation of the grass. Mangold 
wurtzel and beet have also been grown with sewage with great 
advantage. 
RESULTS OF UTILISATION. 

The great result to be arrived at in the utilisation of sewage is 
my } eptemnnrnsy of the fouling of rivers ; in short, in the 
0! 


e sewage before being turned into any stream, and upon this’ 


head the results are most satisfactory. 

In the case of Croydon, the sewage of that town, after being 
utilised, is positively purer than the water supplied by some of the 
metropolitan water companies. 

In round numbers, the following figures will show the result :— 

Lona supplied to towns ... «+ = gr. per gallon, 
Do., after utilisation ... .. .. 23 na . 

and although there are but 2 gr. per gallon in excess in the 
sewage after purification to what there was originally in the water 
as supplied to the town, yet this excess must be reduced, for the 

i water represented a much larger volume of sewage; for 
in over the land a quantity of water is evaporated, which 
tends to condense the impurities that remain. this result is 
contrasted with the results given by any process of precipitation 
or deodorisation, it will be at once seen how utterly fallacious it 
is to attempt to deodorise sewage. Indeed, there are few processes 
of precipitation that do not give a return gallon of total con- 
stituents even greater than t Arcwmned gh the sewage before 
treatment, although the matter may be somewhat less objection- 
able in form; and, moreover, there is no process of precipitation 
that will precipitate ammonia directly from water, for the simple 
reason that there is no form in which ammonia is insoluble in 
water ; and to precipitate any substance it is n that, for 
the time, it should be insoluble. The results of the application of 
sewage, in an agricultural sense, are also equally satisfactory ; in- 
deed it is surprising what enormous — are produced under the 
influence of sewage, and the great difficulty is what to do with 
the crops—-they grow so rapidly, and the yield is so large, that it 
upsets all the preconceived notions of farming. Indeed, the only 
way in which sewage grass can be dealt with with certainty is 
the means of making it artificially into hay, and this the author 
has suéceeded in doing, and is now about to submit the process to 
the test on a large e. The royal commissioners who 
were appointed to inquire into the various matters appertaining 
to the utilisation of sewage have made a great omnber of ex- 
pateeate on the growth of grass with sewage, with the following 
results :— 

Quantity of ordinary meadow grass grown per acre at Rugby, 


being the average of three years— 
Sewaged at the Sewaged at the 
Non-sewaged. rate of 3,000 tons Tate of 6,000 tons 
per acre. per acre. 
Tons cwt. qr. Ib. Tons cwt. qr. Ib. Tons cwt. qr. Ib, 
Grasp «6 9 6 0 8 wc 282 & 3 FT ov 6 2 6 
me oe 3S OS 6 ww SSS et CD ES 


Seweraged at the rate of 9,000 tons per acre. 
Tons. cwt. qr. Ib. 

Grass «2 oc cc ce «8 ce 8 ce cf@ ef ef 32 12 0 

Hay co «ce co 08 of cf 08 08 of v6 of 6&6 9 1 24 

The quantity of Italian rye-grass grown on the well-sewaged 
fields at South Norwood during the last year was over fifty tons to 
the acre; under ordinary circumstances forty tons to the acre may 
be reckoned upon ; and as at Croydon this grass is worth from 17s. 
to 20s. per ton on the farm, the value of an acre of produce may 
be estimated at from £30 to £40. As to the quality of sewaged 
grass the royal commission have arrived at the following simple 
conclusion, after a great number of experiments :—‘‘ That in both 
milk and increase, but especially milk, a given weight of animal 
was more productive when fed on unsewaged than sewaged grass, 
and that a given weight of fresh unsewaged grass was more pro- 
ductive than an equal weight of fresh = grass ; but that a 
given weight of dry or solid substance supplied in sewaged grass 
was more productiv; than an equal weight supplied unsewaged.” 
Hence it would follow that hay made from sewaged grass has much 
better feeding and milk-producing qualities than hay made from 
unsewaged grass. 

The following figures will show the length of the respective 
crops of Italian rye-grass grown at South Norwood during last 

ear !— 
y Length in inches. 

Ist crop... oc cc ce ce cf cf of 85 

2nd yy oe oe of of of ef ef ee 40 


Srd 4», oc ce cf co ce ce ce oe 423 
4th co oc oo o8 cf cf of of 32 
FEN oo co co cf cf of cf co co 24 
Gth 5 ce co of cf cf oe of oo I 


I87in., or 15ft. Zin. 


QUANTITIES OF SEWAGE APPLICABLE TO LAND. 

The quantity of sewage that may be applied with advantage to 
an irrigated area in the course of the year has been the subject 
of much controversy. Probably the fairest way to arrive at the 
amount of sewage that is requi is by computing the total 
amount of the constituents of the crops cultivated, as it has been 
shown elsewhere that grass is the only crop that is fitted for the 

tant applicati Of sewage, if we calculate the amount of 
sewage necessary to produce the 30, 40, or 50 tons per acre of 
grass, the amount that is annually grown on an irrigated area, 
we shall get a correct result. Baron Liebig has shown that if 
the soil is pure sand, and if the sewage is intended to supply all 
the constituents requisite for the growth of the plant, 2,430 tons of 
sewage would be required to. produce 4 tons of hay. If, however, 
the soil is rich in potash, so as to yield half the potash required by 
the plant, then 1,225 tons will suffice to grow 4 tons of bay. As 
the amount of hay that would be produced on an irrigated field 
is much in excess of the 4 tons Baron Liebig assigns to it in his 
calculation, the amount of sewage he estimates that can be used 
on a given area will be ere greater. If it is considered 
desirable to apply as much sewage as will be sufficient for the. 
growth of the plant without drawing on the resources of the 
soil, and as 1 ton of irrigated will make 4 cwt. of hay, it is 
obvious that to grow 30 tons of grass 3,645 tons of sewage per acre 
per annum will be required, 40 tons of grass will require 4,860 tons 
of sewage, and 50 tons of grass will require 6,075 tons. If, how- 
ever, the soil will provide half the potash required, then, to grow 
30 tons of grass per acre, 1,837 tons of sewage will be required; 
40 tons of grass per acre, 2,450 tons of sewage; and 50 tons of 
grass per acre, 3,062 tons of sewage will be required. As 40 
tons of grass per acre may be considered as of production 
on a properly regulated irrigated area, and as it would not be 
desirable to exhaust the soil of any of its constituents, 4,860 tons 
per acre may be said to be the right amount of sewage required; 
that is, assuming that sewage is of the same strength as the 
dry-weather sewage of London. Now as the dry-weather 
of a population may be computed from the water supplies, it a i 
be well to reduce the quantity of sewage applicable to an acre to 
the standard of the number of persons producing it, use as 
sewage becomes inore diluted, a amount must be applied to 
get the same result. It may be en as nearly correct, that the 
dry-weather flow of se of London is about equal to the supply 
of water, which at 30 gallons per head per day of the population, 
would give 48°88 tons per annum, or, according to the previous cal- 


culation, an acre of ground will require the sewage of one hundred 








enue 3 Yin right amount to apply in order to get the greatest 
SANITARY AND PuBLIC HEALTH. 


and probably the great stand that the opponents of the ion 
system now make, is on the score of its being prejudicial to the 
health and lives of those living in the neighbourhood of the 
works. However much may be urged against the system if the 


objections are not founded upon truth 
all know how difficult it is to establish a new invention, for we 
are oo na | averse to i 

a champion for the conflict who would otherwise have been con- 
tent to go on quietly in the course he was i 
been that his favourite ideas and notions were iled—ideas and 
notions he may have long cherished, i 

ay forego. Every invention or innovation tha‘ 
bear the closest and strictest investigation must fail when sub- 
jected to the scrutiny of its opponents; but if an invention is of 
any worth the more its merits are discussed, the more will its 
latent virtues become apparent, until at length it will establish 
for itself a sure footing. Such will be the fate of the system of 
utilising sewage; the more it is discussed and criticised the more 
apparent will its advantages become. Its simplicity will commend 
it, and the result it brings about will demand our attention. That 
sewage may be utilised without peers the lives or the health 
of those living in the neighbourhood of the works, has been proved 
by the past and present experience at Croydon and other places in 
the country; moreover, we have the testimony of the irrigators of 
Piedmont and Lombardy, that irrigation, such as is practised in 
utilising sewage, can and is carried out to a large extent with great 
— benefit and without any ill results on the public —_— 





i 
A 
if 
if 
al 
fi 


s 
‘ 
Ht 


i 


: 
E 
F 


He 
att 
i 
ii 
pe 
i 
aiF 
ae 


MORTALITY TABLES. 


Town districts of 
England. 





Croydon Parish. Norwood only. 





1860 .. wi 16°63 18 35 
ee 18°00 Not taken out. 

1862 .. a 18°48 | “ 
20 91°84 

1865 .. 25°43 21°26 18°17* 


> 
- 











*Year of utilisation of sewage. 
SCHEDULE OF TOWNS IN WHICH THE SEWAGE IS MORE OR LESS 














e malaria arising from swamps and such like areas, p d 
the periedic decay of Me see matter, does not exist in utilisation 
of sewage, although it does exist in the system employed in the 
cultivation of rice; hence we must be careful in arriving at con- 
clusions in districts in which irrigation is carried out to establish 
the description of irrigation practised. Ip Piedmont, Lombardy, 
Northern India, and other p' , it is universally allowed that 
the cultivation of rice is certainly prejudicial to health, yet in 
these same countries it is by no means established that the system of 
——— as practised in the utilisation of v—— is detrimental to 
public health; indeed, notwithstanding the unfavourability of the 
climate, it is considered that the system is and can be carried out 
without prejudice to the public health. Hence the laws affecting 
the subject of irrigation in Lombardy prohibit the establish t 
of rice irrigation within five miles of the capital of the kingdom, 
and three miles from first-class towns; but the same laws allow 
the cultivation of Italian rye grass and clover by irrigation within 
1,100 yards of the capital, or within 530 of first-class com- 
munes; and, moreover, so favourably is this system of irrigation 
looked upon that while the laws relating to the irrigation 
of rice are maintained in full force, the laws relating to the irri- 

tion of marcite (Italian rye grass and clover) are allowed to 

pse, and persons do now carry on this description of cultivation 
without let or hindrance of any kind. Captain Baird Smith, in 
his work on Italian irrigation, gives the following opinion, which 
is of value as bearing on the question of irrigation with sewage : — 
‘*T may briefly give some details which seem to me to justify the 
non-interference of the Government in the case of marcite and 
common meadow irrigation—why, indeed, the latter should have 
ever been interfered with at all seems to me difficult to understand. 
The meadows are watered once a fortnight usually. The quantity 
of water thrown upon them is equal in its effects to a heavy 
shower of rain, but scarcely more. Means of efficient drainage 
are invariably established under the best guarantees, the guarantee 
of self-interest in the valuable surplus waters or colature; stag- 








nation of water, even for a very limited time, is rigidly guarded 
against as an imperfection most injurious to the crop. With such 
provisions and precautions, it is impossible to conceive irrigation 
can be mischievous to health, and the idea that it is so seems to | 
be universally abandoned.” | 


It must be recollected, in a field irrigated with sewage, that there | 
use matters only in 


is no tendency to putrefaction: Ist, 
solution should be permitted to flow over the land, and any! 





UTILISED. 
Popula- Number of galions Acres under 

Names of Places. tion. per day, irrigation. 
Aldershottcamp .. .. | 14,000 ee 250 
Alwick, Cannongate 6,000 300,000 350 to 400 
Bingley, Yorkshire en pa 30 to 40 
Birmingham .. ° 30,000 15,000,000 130 
Braintree oe +e oe 50,000 ” 20 
Bury St. Edmunds ., * Experimenting. ” 
Carlisle .. oo oe 21,000 843,000 80 
Cheltenham 36,000 : 1,000,000 120 
Croydon... «+ «+ «es " Two to five millions. 360 
Edinburgh .. «+ oo 180,000 ” ” 
Hopwoou 060. oe 2,200 ” 6 
Teck oe ce oe oe 10,500 400,000 130 
Mansfield .- .. os 10,000 * 400 
Melton Mowbray.. .. ” Experimenting. ” 
Milverton «se «+ os 1,400 4,000 4 
Mold oo 08 oe ee 4,000 6,000 6 
Nottingham «+ «+ «+ ” Experimenting. ~ 
Oswestry ec 00 es me Proposed to irrigate. 300 
Rugby .. ++ «+ «« 8,000 80,000, to 200,000 400 to 500 
St. Thomas, Exeter .. o- Proposed to irrigate. 150 
Swaffham .. «+ + 2,000 ” 5 
Tavistock «2 ++ «+ %,000 Troposed to irrigate. 90 
Uckfield... «2 «+ oe 1,200 » 4 
Worthing .. «+ «os 6,000 700,000 40 














ScIENTIFIC ASSESSORS IN PATENT Cases.—We understand that 
the common-sense principle, on the part of judges in patent cases, 
of applying for scientific aid to pee has been more than once 
carried out by the Master of the Rolls and by the late able Lord 
Chancellor Westbury. The gentleman chosen is Mr. Woodcroft, 
C.E., F.R.S., the present Clerk of the Patents, and he is being 
continually ap; lied to in this way by the law offi ers of the crown. 
The next inquiry is, What on earth — an official extension of 
this principle to the elucidation of all those patent cases which are 
a scandal in our courts of law ? 

Ratway Reparrs.—Mr, Price Williams states the average cost 
of renewals per mile per annum during a period of years on nine 
railways in the follo table :— 





Cost per mile 

Name of Railway. 2 a4 per annum, 
London and North-Western .. 184 oe oe 146 
North-Eastern .. 1. ss s¢ «6 + « 14 oe oe oe 8 
WME. oe [ct" ce cc ce ce ce 00 BUM ce co oe 
London and South-Western .. .. «+ «+ IL oe «we oe 7% 
Great Northern .. .. oe oo «6 «8 oo DM of oe of MO 
Lancashire and Yorkshire.. .. «. «+ «+ 16h oe oe «+ 156 
South-Eastern 4... .. 2 os oe «+ ve DOR oo oo oo 108 
London, Brighton, and South Coast .. «2 I2h «. oe «+ 94 
Manchester, Sheffield, and Lincolnshire.. «. 9 «ss «+ «« 4 


THe GASWORKS QuEsTION.—The power claimed by the t 
companies to acquire land and erect new works e ity 
of inhabited neighbourhoods has been discussed, and, mee pte 
the public, definitively decided by the Lords’ committee, of w 
Lord Llanover was chairman, _— past week. A formidable 
array of counsel, headed by Mr. mison, Q.C., a the 
claims of the companies, which were opposed by all the parochial 
vestries of the metropolis, and other parties. Lord Lianover, in 
ing the unanimous decision of the committee, said the 





tendency to gaseous exhalations is instantaneously stopped by the 
absorbing properties of the soil; 2nd, the state of vegetation is 
always one of vigorous growth, there is, consequently, not any 
tendency for the crop to decay. From the statistical returns of 
Lombardy, it appears the Government are poy or mg in refrain- 
ing from any interference with the process of irrigation, and carried 
on in the cultivation of marcite or in common meadows, as public 
health has been found to be so little affected by it. In the neigh- 
bourhood of Milan marcite is cultivated very largely with the 
sewage of that city, but without any ill-result to its inhabitants; 
but at Croydon it has been said that the result has been found 
prejudicial to health, upon what occasion it would be difficult to 
say. It may be said that the adversaries of the system wished it 
to be so, and the thought became idealised. Croydon was the first 
town to adopt and carry out the Public Health Act of 1848; it was 
the first town to adopt the tubular pipe system of drainge—a 
system that has completely revolutionised the whole system of 
drainage throughout the country; and Croydon was the first town 
since the introduction of the Public Health Act to adopt the 
process of utilising its sewage after giving every conceiveable plan 
of deodorisation a fair and im trial. 

Although Croydon has stood out foremost in furthering the 
cause of sanitary science, its very prominence has brought upon it 
the attacks of all those who did not agree with the system to be 
introduced, and they made Croydon the battle-field to determine 
the principles of the system then introduced. Pipe sewers were 
attacked and condemned, yet in spite of the condemnation passed 
on them year by year, greater numbers are manufactured, and the 
system is aaale universally adopted. It cannot be overlooked 
that as Croydon was the gr oe the track in which many towns 
have followed, and in which they must still continue to follow, 
that of necessity many imperfections might exist in the early 
works; and this circumstance, while it has been fortunate for the 
country at large, has been unfortunate for Croydon itself, other 
towns have profited, and may still profit, the experience of 
Croydon. One of the great errors committed in the early works 
was the too small size of some of the main sewers, Another was 
the want of sufficient ventilation of the sewers, and these two 
causes, acting in concert at a recent period, tended to conduce to 
an unhealthy state of things, which the opponents of utilisation at 
once, and without a moment’s as to the irrigation 
areas; but the districts affected told their own tale as to the cause, 
as they were the highest and best in the town, and at the heads 
of the sewers, and were the farthest removed from the irrigation 
fields, being upwards of two miles from the nearest irrigation area: 
and, moreover, during the prevalence of the disorder referred to. 
the wind was blowing from a direction opposite to that that would 
have had any tendency to have waf any vapour or odour 
towards the town. 

Again, the most careful inquiry was instituted in order to ascer- 
tain if the inhabitants living in the immediate neighbourhood of 
the irrigation areas suffered at all from any particular disease, and 








bo result ——- most a that A - ~~ my in 
e vicinity of the irrigation w was ly y; in fact, 
the only case of disease that could be found was an isolated case of 


hooping-cough. At South Norwood irrigation works have been 


bill asked for powers to p indefinitely, by agreement, 
100 acres of land, without specifying in what particular locality. 


\ He had acted as chairman of committees of this nature for many 
such extra- 


rm but he — age recollect an instance in — 7 
ordinary powers m given to a com ° such a power 
were granted land might be acquired In rosvenor-square or 
Belgravia, and gasworks erected thereon. The unanimous decision 
of the committee was that no such power should be given to any 
company. In the capital clauses of the bill, where powers to 
raise large sums of money to acquire land in indefinite localities 
had been asked for, the clauses were in like manner disallowed. 
The n cmeas may, therefore, now be considered to be finally 
settled. 

Tue Mackay GuN—FuRTHER EXPERIMENTS.—(From our Corre- 
spondent.)--On Monday, Tuesday, and Wednesday Mr. James 
Mackay, of Liv 1, conducted some further experiments with 
his 12-pounder windage adaptation s. They were on a more 
elaborate scale than any at the Crosby Range since the spring of 
1864, and were intended to show the range, accuracy, and ricochet 
capabilities of the weapon. The presence of a member of the 
Select Ordnance Committee, and also of Captain Pigeard, Imperial 
naval attaché to the French Embassy, also gave special importance 
to the proceedings. The firing was conducted by a lieutenant and 
a detachment of the Royal Artillery from the North Fort, at Liver- 
pool. On the first day the experiments were for at 10 deg. 
i en and 


and again on Wednesday morning, some experiments were 
with a view to test the ricochet of the shot, which is declared to 
be for actual warfare, and especially for field and siege service, one 
of the best features of the Mackay weapon, In the first instance 
the bolts, of full weight, were fired with only two ounces of 
powder. They were seen to keep a perfectly straight line for 
nearly their whole distance, fully 800 yards. —s = the 500 
target, ing the shot graze in front, and 
through it was proceeded with on Wednesday, with equal success. 
It is a well-known of all rifled guns that their 
shot, when made to et, deviate rapidly to the right, and 
the result is that usually they do no further damage after the first 
graze. Smooth-bores, on the contrary, send their shot straight in 
ricochet, doing damuge in their whole course; and this is the 
perty claimed for the Mackay gun, with, of course, immensely 
creased range. It is said, by those who profess to know, 
these ear will make this small gun unrivalled for 
service. e officer in charge of the ong ee 
day been calm he could have struck the 1, 
shot, and the artillerymen also spoke particularly of 
so cleanly, consequent on the smoke being consu 
— some new guns and the experiments will shortly 
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Tue following tables give the results of a 
resistances, under different kinds of stress, 


THE STRENGTH OF BESSEMER CAST STEEL. 


series of 


experiments, undertaken by Mr. Kirkaldy for the Barrow Hematite Steel Compan 
of Bessemer cast steel. The long nat tacoutled experience of Mr. Kirkaldy in this kind of am 


testing machine, give these results high scientific value, while they are also of great interest at the present moment, when this comparatively new 


many fresh purposes. 


Results of Experiments to ascertain the Elongation and Sct, under a gradually increased Pulling Strain, of Four Bars of Cast Steel forged to 1¥in. 


. 


in order to ascertain the different 
and the 


vable accuracy of his 
is being applied to so 


diameter, and turned to 1}in. 
Ultimate 


Elongat'n 


Diam. inch, 





Results of Experiments to ascertain the Resistance, under a gradually increased Crushing Strain, of Four Cylinders of Hammered 


strain, Fractured. in 14in. 
Per Fy Difference Totai bg 
inch. < | Area. vases 
*6326 |51°5| 2°63 |19°1 

| 
“6730 |54°8| 2°29 |16°% 





“7118 |58°0) 2-48 |17°3 
| j 
} 

“7245 ae 3°36 | 240 


Mein [59 tear 


14! 
Mean |72 


Cast Steel. 
































































































































STRAIN IN LBS. Ultimate strain. 
Test Dia- . 
Description. | Height Ar Remarks, 
No. meter.| 4Fea.| os 2 ° 2 2 2 2 e 2 ° . 
= Ss 2|8 2 3|2\|2 £13 S 3 2 $1's/s/{8s $1/s/3/;3)8 ‘Total /Per square 
y ~ of s eo rm) ~~ wv s g ~ = cS) o wn a) + cr s as 0 os wz | 195,000. inch. 
= oa a = o r=} Ss S ® < s = s po = >. | = = 4 = +] 
236 Turned, 1°25 | 1°25 | 1°227| 000 | -000 | -092 | 005 | “009 | ‘022 | 034 | 048 | “060 | “075 | ‘090 110 129 | "152 180 205 | *239 270 | "299 | *325 | *850 | 380 | °405 “419 158°924 Entire. 
*396 
285 Do. 1°25 | 1°25 | 1°227] ‘001 | 004 | 006 | *009 | ‘O11 | ‘024 | °039 | °050 | *062 | ‘078 | °095 | “114 | *138 | ‘168 | ‘190 | *215 | ‘248 | ‘275 | °809 | °328 | *362 | °384 | “401 “422 158°924 Do. 
“401 
283 Do. 1°26 | 1°24 | 1°207| *000 | ‘003 | ‘006 | 009 | “O12 | “024 | -038 048 | 058 | ‘074 | °090 | 109 | 129 | 155 | “183 | °214 | *247 | *278 | ‘30S | ‘340 | ‘368 393 | 420 *434 161°557 Do, 
41 
' 
#284 Do. 1°26 | 1°25 | 1°227| 001 | *003 | C05 | ‘008 | °010 | ‘O14 | 020 | °039 | °050 | 062 | ‘079 | ‘095 | “114 | *133 | *159 | “182 | ‘215 239 | °263 | °296 | °327 350 | *379 392 153-924 | Do. 
“368 | 
sa a aiactires 2: eaduaage tl MitoacaBeisesiac’ 
Reece 52 seceeeeeeeeen > 284, with 195,0001b., replaced in machine, and under a strain of 258,750 Ib. changed to 2 3 
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The Resistance to Deflection 


and Set, under a gradually increased Bending Strain, of two Double-headed Steel Rails, received from Messrs. The Barrow Hematite Stecl Company. 
Distance between supports, 60in. 









































































































































































































































































































































































































































STRAIN IN LBS. Uitimate 
strain. 
Test Brand, Disnenstons, ° =) elelelele ° 2 2 ° e —) elie ° => |Remarks 
* 3/3/28) /S 2/8) ESS 2/2 /2/812)2)8)2)5 1812) 8) 8] e | SS) S| S [rem re ct 
SIP ISIS ASA e/a eR Sl sisjs) se) se) s ;/s sls) se) s)}s)/sis|/s/sé oe ee 
332 | F.and M. Barrow | 5°02—2°50—*78 | 020} 038] 051] °071) *089) *109) *182] °151] “171| °192] *219) *296) *885] 1°35] 2°13) 2°72 | 3°81 | 4°05 | 4°91 | 5°55 | 6°16 | 692° | 7°54 | 8°17 | 8°S4 | 9°64) 10°32 | 12°02 | 60°97¢) 8422 | 7-24 | Canted 
mhesk, S886, Set 005] |-010] =} 021! ~—|-080} =} -051] “152-701 entire. 
333 | F.and M. Barrow | 5°02—2°50—°78 | ‘018| 0°37] 058} 0°76} +095) *116) *145| *162] *180) *204] *272) °720)| 1°14),1°75) 2°30) 3°22 | 4°04 | 4°68 | 5°54 | 6°12 | 6°90 | 7°72 | 8°65 | 9°54 | 10°52 55°04(| 7°602 | 7°24 | Canted 
eeoiuaes "Set 007} jor} j-027|—|-038} = f-158} | 1-01 L eae. 
The Resistance to Deflection and Set, under a gradually increased Bending Strain, of four 2in. square Hammered Steel Bars.—Distance between supports, 25in. 
STRAIN IN LBS. Ultimate strain. 
Ultimate 
Ly Dimensions. s - Be - 2 = 2 pa * ie = | deflection = ~— per Remarks. 
: : square inch, 
ss z 3 s 3 $ g s Ss = Ssisisis isis] | ™™! vote. — sg aie ” 
re vf os 7 ss ty Pe eo Pas Ss 5 a 3 = s s . 
264 | Planedto .. ee 1°75 & «1°75 013 | 032 | °049 | “068 | 088 | -102 | “121 | *144] °178 | °502 | *862] 1°25 | 1°86 | 2°41} 3°39 4°72 16°720 5°460 3°062 Entire, 
Set 012 4°58 
266 | Do... o o 175 X 1°75 021 | 038 | 052 | ‘O73 | *083 | -099 |} “105 | *126 | -262 | ‘601 | 1°09 | 1°52 | 2°17 | 2°82] 8°87 7:52 16°910 3°522 3°062 Entire. 
Set 006 “oll 018 7°22 
263 | Do. .. - .- 175 K 1°75 012 | °030 | “047 | 062] -0S1 | ‘02S | ‘118 | *135 | -289 | 852] 1°34] 1°86 | 2°22] 8°04 6°84 16°484 5383 8°062 Entire. 
Set ‘ O11 652 
265 | Do... ee 1°75 X 1°75 012 | 0-31 | 048 | *063 | 081 | -092 | “110 | 128 | -213 | *754 | 1°27] 196 | 214] 3°91] .. 748 15734 5-155 3:062 Entire, 
Set 002 009 “018 | ‘087 7°28 
The Resistance, under a gradually increased Buckling Strain, of Four Bars of Hammered Cast Steel forged to 1hin. diameter, turned to 1jin., length = 10 diameters. 
' 
STRAIN IN LBS, Ultimate Strain. } 
Test Description. Length. | Diameter.| Area, | Remarks. 
No. g g 3 S $ $ s $ s S 8 S$ $ cian 5 
Ss Ss S Ss > 4 S 7 S J — So 3 Decrease, Total. Per sq. in. 
a = & a & a S + > 4 3 = S 
7 vr Le) wo o 
279 Tarned 12°5 1°25 1°227 005 “009 “012 015 “018 “022 025 “028 032 "036 “040 “820 “375 0°506 63°040 51377 Entire. 
“002 “009 
280 Turned 12°5 1°25 1°227 "009 “013 018 +022 “027 031 036 040 +162 275 +320 “431 os 2°430 57°720 47041 Entire. 
“006 139 
282 Turned 12°5 1°24 1-207 003 | -005 | os | ‘o12 | ‘016 | 020 | -025 | “028 | 030 | 033 | -039 | “150 | “Is4 0°352 61°472 50 930 Entire. 
“001 008 
281 Turned 12°5 1°25 1227 | ‘001 | -003 | -006, | -009 | -o14 | ‘021 | ‘025 | ‘02s | ‘ost | 035 | “118 182 | 150 0°535 63°856 52°042 Entire, 
“000 “008 
The Resistance, under a gradually increased Double Shearing Strain, of Four Bars of Hammered Cast Steel, foryed to 1hin. 
Maes tame es ss ) 
STRAIN IN LBS. | Ultimate strain. 
= Description. |Diam.| Area. | 2 | = a “ " - e ~ int «= eleleleole = elele|] | eleleleo al amas | st 
e|2l/e|2|e|2/3 2|8 s|@|s|z/ = |ls/gie/s/s|2/8|s/2/2/2/2/8|2 {2/3 get eee 
Sisiagitaleigisi¢gi s/s] si] sisi s é\#|2|/s|z)2|2/ 8/2 /3/2/2/2/8) 2/8) 2 | | Suc 
— | ——_—- | —__ — —_}——|- EP SE Se H SAR Se RD AER RE, SIRE DAE ane all Reet Bae Ba dt <3 72 Bist Biodll Reall —- ee 
| | | | | | op, reeel a 
277 Turned 1°26 | 1°227 | 006 | O12 | 018 | 22 | -026 | -030 | -033 | -038 | 042 | ‘046 | 050 | “054 |-058| “064 jor? "078 |°084 |°095 |- 104 | 112 |-122 |-133 |-1 £2 |'154 |-168 |-184 |"202 i | 250 280 305 140-sio {Tost 5 350 
' | ie) Os" 
| anibcanid 
278 Do. | 1°25 | 1-227) -008 | -o12 | -016 | -o21 | -025 | -031 | -035 | -041 | “043 | -055 | -062 | 072 |-080| -os6 Loe “100 |-106 |-112 |-122 |-128 |+134 |-141 |-150 |-158 |-168 |-176 |-190 205 |-231 |-26: |-298 137-620 { OS Siu 58-079 
| | | } | be i* 
! | | | 
| peel Fs .@o 
26 Do. 1:25 | 1-227] -005 | 009 | “002 | ‘018 | 022 | -02a7 | -932 | -039 | 015 | -050 | -055 | -062 |-069| 030 |-036 |-092 |-102 +209 |-118 |-125 ‘182/142 152 |*158 |°172 sts i628 270 300) 137°150 | F357.) he 
| i | | 575) 5: 
os 275 In testing this specimen the links separated, and as both ends were not sheared at the time the results are excluded from the series. 
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RAILWAY MATTERS. 

Ir is expected that the line between Innerlathen and Galashiels 
will be ready for traffic early next month. 

431,900 tons of rails were exported from the United Kingdom 
in 1865; 408,215 tons were exported in 1864, 

A DIVIDEND at the rate of 4 bir cunt. pas annum has just been 
declared on the Recife and Sao Railway. 

On the 1st proximo acall of £2 will become due on the shares of 
the Metropolitan and St. John’s-wood Railway. 

THE Demerara Railway Company reduced their fares 30 per 
cent. two years ago, and their present report shows the company’s 
affairs to be in a prosperous state. 

THE — of — Irish pes eee oyna : — 
long been and met with gen support amongst the 
shareholders of the several companies concerned. , y 

Tue traffic receipts on the Cape Town line, sixty-three miles in 
length, amounted for the month of February last, to £1,990 for ; 
passengers, and to £1,078 for goods; total, £3,068. ; 

The Wivenhoe and Brightlingsea short line was opened last 
week, and worked by the Great Eastern. The only work of any 
importance on the new line is a swing bridge at Alresford Creek. 

THE Chicago and Great Eastern Railway Company has recently 
adopted the use of passenger cars wholly constructed of iron. 
These new cars are manufactured in New Brighton, near Pitts- 
burgh. 

In the year ending March 3]st, 1865, the taxation of railway 
traffic os he tich Government £439,344. In the year 
ending March 31st, 1856, the Government received under the same 
head £393,790. : 

A Hovse of Commons committee has declared proved the 

reamble of a bill for transferring the West Riding and Grimsby 
Railway to the Great Northern and the Manchester, Sheffield, and 
Lincolnshire companies. 

A GENTLEMAN is visiting South Staffordshire from New Orleans 
who wishes to place a contract for 11,000 tons of rails. This will 
probably prove only the prelude to orders to replace the worn-out 
rails of the Southern States. 

Tue French railroads, transporting more coal, have been 
enabled to reduce their tariffs; the consumption becoming greater 
the demand has rather increased than remained stationary, and 
the French coal mines have most profited by the change. 


A suncTIon of the Highland, with the Stratispey line at Boat of 
Garten Station, will be completed in a few weeks. The capital 
account of the Highland Company shows that £2,685,221 had been 
expended to the 28th of February, including £80,868 during the 
past half year. 

Cou. Ricu, R.E., has officially inspected the Trent, Ancholme, 
and Grimsby line. A great bridge over the Trent, which has been 
a work of some difficulty, was tested by six engines, weig ing 
160 tons, passing over it. The passenger traffic is to be commen: 
on the Ist of May. 

Ir ap that the Lemberg-Czernowitz Railway, which is 
intended to form — of a main line from the Baltic to the Blac 


NOTES AND MEMORANDA. 
PULL of 250 Ib. is the maximum effort which a good horse can 


penny and halfpenny weighed 291°666 grains 
respectively. 

THE content of the moon, as with that of the 
earth, is as 1 to 49. The surfaces are as 1 to 16, 
AN alloy of eighty parts of zinc, ten parts of and ten 
poste of See & al > pain eels pena not to rust 
Tue friction of a hung on sheaves on an inclined plane and 
the winding p decthe 9 pasemeas 0 oh least one-third of the avail- 
able power. 

Up tothe middle of the last century the cost. of conveying a 


Ls 


ton of from Birmingham to London was £7, and from Leeds 
to London £13. 

In 1566 a canal was constructed from Exeter to To . 
distance of three miles, by Drew. This appears to have been the 
first ever made in Eng 


Compound rails of cast and wrought iron have actually been 
used for railway purposes. The cast iron was cast on to the 
wrought iron, forming the upper table. 

It is related that, in the 17th century, a mass of native silver 
weighing 5601b. was found at Konsberg in Norway. A mass 
weighing 8001b. has been found in Peru, 

Berore the introduction of extramural interments many tons 
of human bones were sent each year from the London graveyards 
to the North, where they were crushed for manure. 

GUNPOWDER exploded in one pan of a pair of scales causes the 
arm of the balance to be violently depressed. An equal weight of 
gun cotton, on the contrary, can be ignited without moving the 
pan. 

Proressor ABEL found that hardened steel wire dissolved in 
hydrochloric acid without residue, whereas the same steel in the 
softened state yielded by such action a dark flocculent carbonaceous 
residue. 

SeA-wWATER has'a curious action on cast iron, converting it 
into a grey porous mass that grows rapidly hot in contact with air. 
Some cannons fished up near Scotland Loca so hot that they 
could not be touched. 

Mr. W. F. Barrett determined the quantity of carbonic acid 
resent in three samples of the human breath, collected before 
reakfast, after b ast, after severe exertion, to be 4°31, 4’56, 

and 5°22 per cent. respectively. 

Wirs the barometer at 29in. a cubic foot of air at a temperature 
of 10 deg. weighs about 573 grains; at 30 deg., about 549 grains ; at 
50 deg., about 526 grains; at 70 deg., about 504 grains; and at 
90 deg., about 482 grains. 

It has been deduced from actual Ghetpent that the deteriora- 
tion of ten-year-old silver coins is as follows :—Crowns, 5 per cent. ; 
half-crowns, 12 per cent.; shillings, 30 per cent.; sixpences, 40 per 
cent.; and threepences, 42 per cent. 

Supposinc the atmosphere to be perfectly saturated with 
isture, the weight of vapour in a cubic foot of air, at a tempera- 





Sea, either via Galatz or Odessa, will, in the course of Septemb 
or October next, be open for public traffic. It is about 186 English 
miles in length, and was agreed to be completed by Mr. Brassey, 
the eminent contractor, in January, 1867. 

Some new carriages have been built in Milan to run upon the 
long line of railway from Susa to Brindisi, which is to convey the 
Indian mails and travellers from England. Some of these carriages 
are adapted for families or parties of friends. They are rather 
longer than the usual carriages, and divided into three compart- 
ments communicating by sliding doors. 

Tue Great Western Railway Comper of Canada have decided 
to lay a third rail upon their road from Suspension Bridge to 
Windsor, so as to forward cars through from the New York 
Central to the Michigan Central and other lines having their 
termini at Detroit, thus avoiding the labour and delay of transship- 
ment at Suspension Bridge and Detroit River. The first of the 
iron is expected to arrive in May. 

Ir is said that the Cambrian and Brecon and Merthyr companies 
are anxious to lease the Mid-Wales Railway. The Mid-Wales is 
the connecting link between the Brecon and ,Merthyr and Cam- 
brian systems, and there is no doubt that it would be of great ad- 
vantage to both companies to secure the undertaking, as it would 
command for them almost the entire traffic between South and 
North Wales, and between South Wales and Lancashire. 

A SPECIAL meeting of the Cork and Youghal company was held 
last week for the purpose of considering a bill now before Parlia- 
ment for winding up the affairs and dissolution of the company. 
Sir C. Roney explained that it was proposed under the bill to 
hand over the railway to the Great Southern and Western Rail- 
way Company for £310,000 of the ordinary stock of the purchasing 
company. The meeting agreed to the proposal. 

THE Doors oF THE BELGIAN CARRIAGES are provided, at the 
part where they hinge on the body of the carriage, with a long 
stiff strip of leather extending vertically the whole length. By 
this means neither the dress nor the fingers of an unwary pas- 
senger sitting next the door can be caught when it is opened and 
shut, and a draught is also prevented. The idea has been patented 
in Belgium, and bought by the government, who hold and work 
the principal portions of the Belgian railway net, of the 
inventors. 

Mr. Benson, chairman of the Pernambuco Company, stated at 
the half-yearly meeting on Tuesday that the important question 
of the railway had come before the Provincial Assembly in Per- 
nambuco, in the course of which it was stated that the Govern- 
ment could not long delay some arrangement for providing more 
rolling stock to carry the increasing traffic and for extending the 
line into the city; that this would have the effect of greatly 
increasing the receipts and saving the Government from all loss in 
respect of the guarantee. 

Ar the Sheriff's Court, Red Lion-square, on Wednesday, a com- 
pensation case, ‘‘ Williams v. the Metropolitan Railway,” occupied 
a special jury, under the presidency of Mr. Humphreys, the 
Middlesex coroner, till nearly six o’clock, in which a claim was 
made for ‘‘ Newton House,” where a school had been for some 
time carried on, and where Sir Isaac Newton died on the 18th of 
March, 1727, aged 85 years. The jury assessed the compensation 
at £2,110. The same railway company took Milton House at 
Cripplegate, and now hold Newton’s house at Kensington. 

Tue report of the directors of the Danube and Black Sea 
Company states that the traffic continues to exhibit a steady rate 
of increase. The increase in the past year is chiefly due to the 
further development of the grain traffic, the receipts for which 
were £35 452, against £24,499 in 1864. While the Kustendjie 
exports showed an increase of about 55 per cent., those from 
Ibraila and Galatz had in the same period suffered a diminution of 
34 per cent. On the other hand, the passenger traffic exhibited a 

, but from temporary and exceptional causes. 


THE report of the directors of the Danube and Black Sea line 
states that the traffic continues to exhibit a steady rate of increase. 
The increase in the past year was chiefly due to the further 
development of the grain traffic, the receipts for which were 
£35, against £24,499 in 1864. While the Kustendje exports 
showed an increase of about 55 per cent., those from Tbraila and 
Galatz had in the same period suffered a diminution of 34 per 
cent. On the other hand, the passenger traffic exhibited a 
decrease, due to the cessation of Circassian emigration. The ex- 
penses amounted to £29,812, against £22,924, and the nett receipts 
to £16,079, against £15,222 for the year ending the 30th Novem- 





ber, 1864. 


ture of 30 deg., will be two grains; at 50 deg., 4 grains; at 70 deg., 
8 grains ; and at 90 deg., nearly 15 grains, 

A THIN magnesium wire produces in burning as much light 
as seventy-four stearine candles, and to continue this light for ten 
hours about two ounces and a-half of magnesium must be burnt, 
corresponding in effect to twenty pounds of stearine candles. 

Dr. GEORGES states that purified keresolene obtained from 

troleum is a good anesthetic, but uires the aid of heat. 
Saukgiele ether he recommends as safer than chloroform and 
having an exquisite odour. 

THE Machine de Marly, erected upon the Seine, in 1682, to 
supply Versailles with water, cost £300,000 sterling, and wasted 
95 per cent. of the power available in overcoming friction. Verily 
hydraulic engineering has made some progress since the advent of 
the steam engine. 

Mr. Jacos estimated, many years ago, that the loss of metal 
annually by the abrasion of the coinage equalled one part in every 
360, and as he supposed there was in circulation in the world in 
1810 about £360,000,000 in the shape of coin, the yearly waste was 
£1,000,000. 

Sir C. Wren received but £200 a year as salary while engaged 
on the erection of St. Paul’s Cathedral, and Inigo Jones was paid 
but 8s. 4d. per day as architect and surveyor of the Whitehall 
Banqueting House, and £46 per annum for house rent, clerks, and 
incidental expenses. 

In working the inclines on the old Stockton and Darlington 
railroad the horses were carried down the inclines in platform 
carriages specially constructed for the purpose. The consequent 
saving of fatigue enabled the animals to perform much more work 
than when they walked both ways. 

BRINDLEY erected a Newcomen pumping engine at Fenton 
Vivian, in Staffordshire, in 1756, in which the cylinder was made 
of hooped staves. It pg to have worked very badly, so badly 
that we find an entry in his diary after a break-down—one of many 
—‘*to run about drinking 0: 1 ; 6.” 

Tue day in the moon is a fortnight in duration, and during this 
period the temperature on the illuminated side would probably 
rise to 220 deg. Fah., or hotter than boiling water. The night 
would be of equal length, and the temperature would fall to that 
of space, viz., 300 deg. below zero. Fah. 

M. Manus discovered that if a little soda Was introduced into a 
non-luminous gas flame it became luminous, and at the same time 
the flame gave off one-third more heat. If a plate of platinwn 
was introduced the radiation was still greater. Hence solid 
bodies, he believes, radiate more heat than gaseous bodies. 

Tue Edge rail seems to have been first used by W. Jessop, in 
1789, at Loughborough. Malleable iron rails were first practically 
introduced, about the year 1815, at Lord Carlisle’s works on 
Tindale Fell, Cumberland. But they were tried in the shape of 
square bars in 1805 at the Wallbottle Colliery, near Newcastle-on- 
Tyne, by Mr. Nixon, 

THE Chinese mend holes in cast iron vessels as follows:—They 
melt a small quantity of iron in a crucible the size of a thimble and 

ur the molten metal on a piece of felt covered with wood ashes. 

his is pressed inside the vessel against the hole, and as it exudes on 
the pr side it is struck by a small roll of felt covered with 
ashes. The new iron then adheres to the old, 


THE shaft of the “*‘ Wherry” mine at Penzance was situated in the 
sea, and approached by a long wooden bridge, the workings being 
entirely under the sea. The pumping engine—one of the first 
erected in Cornwall by Watt—stood on shore, and appears to have 
communicated with the mine by long rods supported on wheels 
fixed to the bridge. In all, £70,000 worth of ore was extracted 
from this mine. A vessel at length ran foul of the cofferdam 
protecting the mouth of the shaft, and carrying it away permitted 
the mine to be flooded, putting an end to the adventure. 


M. ARaGo, in measuring the difference in the velocity of light 
while ing through air and through water, wished to give a 
revolving mirror a velocity of 8,000 rotations per second. This he 
was unable to do; with the most delicate an fect arrangement 
of cog-wheels he was able to impart only 1,000 revolutions per 
second to his mirror. M. Fourcault, by substituting for cog 
wheels a delicate turbine acted on » steam jet, raised the velo- 
city to 1,500 turns second. Arago, by removing the 
mirror and turning the spindle alone, achieved, it is said, a velo- 
city, even by means of cog-wheels, of 8,000 turns per second— 
equal to 480,000 turns per minute, 








MISCELLANEA, 

Tue D ville I rks are to be sold by public auction, 

During the wok Se ets tae been reported, making 
ian tho peeemsipcare taal 774. . Na 

A BOILER assurance com is being formed in Philadelphia on 
is model of cor con Mantbeter Gamiene. 

A DEEP-8SEA fishing company has been formed at Dunbér. All 
the shares are stated to have been taken up. : 

M. TxHomt DE GaMonpD is said to be in Boulogne surveying 
another trial-line for the projected submarine tunnel. 

A PARAGRAPH in the Zimes states that property in the imme- 
diate vicinity of St. Paul’s-churchyard is worth £1,000,000 an 
acre, 





THE Chinamen and Coolies in Demerara are working very ee | 
while the negroes are dying out through their idleness an 
depravity. 

NEGOTIATIONS are pending between the Liv | Health Com- 
thittee and the Mersey Docks and Harbour for the purchase 
of sites for labourers’ dwellings. 

THERE was last week a strike of agricultural labourers at 
Peasemore, near Newbury, Berks. The men now receive 9s. a 
week, and demand an extra shilling. 

Two hundred Egyptian sailors through Paris last week 
from Marseilles, on their way to London, to man a ship of war 
which the Egyptian Government has had built in this country. 

A LARGE number of German and English labourers who had 
settled in King George County, Virginia, all left in a single 
night, declaring that the country was too lonesome to live in. 

THE authorities at St. Martin’s-le-Grand have received infor- 
mation from the United States Post-office of the establishment 
of a United States line of mail packets between Liverpool and 
Baltimore. 

In the year 1865 the importations of merchandise from France 
into the United ny ees were of unparalleled magnitude, their 
computed real value having amounted to upwards of 314 millions 
sterling. 

THE sanitary conference at Corstantinople has decided that 
lazarettos should be established in the vicinity of certain towns in 
Asia Minor. One of these lazarettos is to be built on an island 
near Smyrna. 

THERE are now within the American possessions west of the 
Rocky Mountains three states and five territories, embracing an 
area of over one million square miles, the whole of which may be 
considered a mining country. 

THE preparations on board the Great Eastern for receiving the 
new Atlantic telegraph have at last been completed, and the im- 
portant work of stowing away the cable in the tanks prepared for 
its recepti 1 on Saturday. 

THE petroleum men, begging Congress for relief from taxes, 
say that not ten wells in one hundred of all the wells drilled in 
the United States have paid, in oil, the cost of drjjling. Only 
two per cent. of the wells gush spontaneously. 

THE New York chemical experts having decided that petroleum 
is explosive, it is expected that Secretary McCulloch will shortly 
issue an order requiring special transportation licenses for this 
commodity, the same as for gunpowder and camphine. 

Mr. Norman Lockyer, one of the youngest and most promising 
of our scientific men, has been placed b: rd Hartington at the 
head of a new department in the War-office. This branch of the 
great establishment is for the codification of warrants and regula- 
tions. 

A PERPETUAL calendar, for ascertaining the day of the week of 
any date in any year during the Christian cra, and as far beyond 
the present time as may be desired, has been compiled by Mr. J. 
Bond, one of the Keepers of the Public Records, and published by 
Messrs. Bell and Daldy. 

THE power claimed by the great gas compan s to acquire land 
and erect new works in the vicinity of inhabited neighbourhoods 
has been discussed, and, ha »pily for the public, definitively decided 
in the negative by the Lords’ Committee, of which Lord Llanover 
was chairman, during the past week. 

THE United States Senate has just passed a bill giving to a New 
York Company the sole right to iny a cable from Florida to Cuba, 
on a condition that it is done within three years. It is understood 
that the parties will complete it at once, and extend the line down 
the entire length of the Southern American States. 

THE coinage at the Mint for this year will cost £49,182, of which 
£10,000 is for gold, £4,000 for silver, and £7,500 for copper. A 
sum equal to the last will be recovered by the sale of ok copper 
not required for the re-coinage. The seignorage to be paid in to 
the Exchequer in respect of the year’s coinage of silver is esti- 
mated at £50,000. 

THE ship Netherby has just sailed for Queensland. She is the 
seventy-seventh vessel that has sailed on the land-order system of 
emigration under the direction of Mr, Jordan, agent-general for 
the Queensland Government. She contains 413 souls, divided into 
paying, assisted, and free passengers, and consisting of 236 members 
of families, 162 single men, and fifteen single females. 

TuHeE National Lifeboat Institution has now 167 lifeboats in con- 
nection with it. Of these sixteen are stationed on the coast of 
Devon and Cornwall, at the following places, viz., Appledore, 
Braunton, Exmouth, Teignmouth, Brixham, Plymouth, Fowey, 
Lizard, Porthleven, Penzance, Sennen Cove, St. Ives, Hayle, 
Newquay, Padstow, and Bude Haven. _ 

THE leading representatives of the different fire insurance com- 
panies met a few days ago at the head. quarters of the brigade, in 

Vatling-street, and presented two elegant and substantial testi- 

monials to Mr. W. Brown, the secretary of the late London Fire 
Brigade Establishment, and to Captain Shaw, now the chief of 
the Metropolitan Fire Brigade, who had been their superin- 
tendent. 

A sTREAM of electric sparks ing from a belt recently set fire 
toa cotton mill at Lowell, but little damage was done. The 
sparks passed to an iron bolt in a beam. After attending to this 

r. Motley, the agent, opened the case of a similar belt in another 
mill. The beam in this case was fourteen inches from the belt, 
but the stream of electric sparks was at once seen jumping across 
the beam, although they had not set fire to anything. 

In England the ordnance survey is proceeding in the counties 
of Surrey, Kent, and Hampshire; and a large party of surveyors 
is employed in London in yyy the plans uf the metropolis, 

which were surveyed only in block fifteen years ago. In Scot- 
land the counties of Aberdeen, Argyll, Banff, Elgin, and Inverness 
are being surveyed; and the plans of Perthshire, Kincardineshire, 
Buteshire, and Aberdeenshire are in apa of publication. In 
Ireland the survey of the counties of Louth and Dublin is bei 
revised. The operations for connecting the triangulation ‘of 
England with that of France have been fully pleted 

A VERY rich oil well has just been discovered in the district of 
Natuchaitz, on the shore of the Caspian Sea. After boring a 

depth of 120ft. in the solid rock a stream of oil made its 
appearance and flowed for twenty minutes. A deafening noise 
followed, accompanied by a — earthquake, which so frightened 
the workmen that they all fi When the noise had subsided a 
jet of clear water, tasting very salt, up with great violence. 
After this jet had exhausted i (which it took twenty-six 
minutes in doing) a quantity of froth, smoke, and stones issued 
out of the cavity, which was now found to contain not! but 
= oil. Since then from 1,500 to 2,000 pailfuls of the oil have 
nm drawn i the only instrument used being a common wooden 
syphon 2in. in diameter. 
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THE DOE PARK AND GRIMWITH RESERVOIRS. 


i the other, it 
hears the bitterest complaints, preferred with all the animus 
and tone of commercial Hampdens 
against all Government interfer- 


ence whatsoever. The lengthy 
correspondence between Mr. Fer- 
rand, M.P., and the Home-office, 
and between the Government 

ineer, Mr. Rawlinson, C.E., 

the engineer of the Bradford 
reservoirs, May serve as an in- 
stance of these affairs; and the 
Government Waterworks Bill, of 
which we give an account else- 
where, is an-example of the 
highest importance of the mea- 
sures that the Government is 
being compelled by the public to 
adopt. And it must be borne in 
mind that the position of the 
public, the Government, and of ; 
the proprietors of works which, 


badly conducted, may menace the iN l j 
rae hy, aoa ee Vy 


large storehouses of water are 7 
thought of. There can be no 
doubt, in fact, that the principles 
according to which the Water- 


NSS 


YU 


Ly 


Lc 
nN 


ks Bill has been framed oppor 

pe identical with those ae =I V/ 
which passenger ships, railways, or WY 
even the great annual loss of life in eV 
— could be legislatively dealt . Yi: y 
= Y, 

It appears from a report on the A Gj 
state of Doe Park and Grimwith \ Yy 


reservoirs, embankments, and 
works, sent up last March by the 
borough engineer of Bradford to 
Mr. Rawlinson, C.E., at the Local 
Government Act Office, that the 
water area of Doe Park reservoir 
is 20 acres, and the length of the 
embankment on the top water-line 
is 650ft. The greatest height of 
the embankment is 60ft.; of this 
height 2ft. is below the bottom 
valves, and 6ft. is the height of 
the bank above the top water- 
level, leaving the effective depth 
of the reservoir 52ft. The em- 
bankment contains 68,000 cubic 
yards of earthwork,and 4,500 cubic 
yards of puddle above the natural 
surface, ing the contents of ; 
the embankment about 72,500 = CRETE Ste 
cubic yards. The contract prices 
for which this work was,let were, 
for the excavations deposited in 
the embankment 9d. per cubic 
yard, and for puddle in place in 
the trench and wall one farthing 
per cubic yard. The material 
used for the embankment was 
rock and shale, mixed silt, gravel 
and clay. This material used for 
the embankment was obtained 
from both sides of the valley near 
the site of the bank, both in- 
side and outside of the reservoir. 
The embankment was chiefly made by tips from wagons. The 
quantity of water met with in the excavations for the puddle 
trench was never so large as to require steam power; two 
and sometimes three hand-pumps were sufficient to keep the 
trench clear of water. .... “ The first indication of the recent 
leak was on the Ist December last, when the flow through the 
drains outside the embankment 
began to increase, and the water 
became discoloured. There had 
been previous fluctuations in the 
flow, which were obviously caused 
by surface water from rain. The 
water in the drains had also. been 
sometimes discoloured by rair. 
The rapid increase in the quan- 
tity of the leak was caused by 
water from the reservoir breaking 
through over the top of an inner 
puddle trench, which was after- 
wards proved by its rapid subsid- 
ence after the water in the sacrion 
reservoir had been lowered 8ft., so as to be reduced under 
the level of this puddle.” 

The water area of the Grimwith reservoir is 94 acres, and the 
length of the embankment on the top water-line is 670ft. The 
greatest height is 83ft.; of this height 9ft. are below the bottom 
valves, and 6ft. above the top water-level, leaving the effective 
water depth 68ft. The embankment contains 173,950 cubic 
yards of earthwork, exclusive of puddle, and the puddle wall 
above the ground level contains 9,400 cubic yards, making the 
total cubical contents of this bank 183,350 cubic yards. The 
contract prices for which this work was let were, for the earth- 
work of the bank 10d. per cubic yard, and for puddle 1s. 6d. per 
cubic yard. The inner half of the bank is composed chiefly of 
clay mixed with gravel met with in the bed of the valley, the 
outer half of clay, gravel, and rubble. The lowest portion of the 
outer half is composed entirely of rubble and rough stone; coun- 
terforts are built into the outer slope to act as drains. The ma- 
terials used for the embankment, and the mode of forming the 
bank, were obtained and done in the same manner as for the Doe 
Park reservoir. The quantity of water met with in the puddle 
trench was also similar to that at Doe Park, no engines being re- 
quired to pump it out. Two 3-ft. valves, with pipes, have been 
put into this reservoir to discharge water at half depth, 
30ft. from the top of the embankment. 

On the 26th of December last Mr. Ferrand wrote to the 
Home-office stating that the Doe Park reservoir embankment 
had “again given way.” Some time after the bursting of the 
Sheffield reservoir, Mr. Rawlinson, C.E., was commissioned by 
the Home-office to examine the Doe Park reservoir embankment, 
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and “he found Mr. Gott, the surveyor, driving a shaft 
the embankment to find out the principal leak.” Mr. 

Rawlinson ob: to this process, as being both dangerous and 

useless, and Mr, Leather, the “ex-engineer” of the 

is stated to have then confirmed his opinion. The was, 

however, continued, but it says Mr. Ferrand, “co! 

and a number of workmen Am of miraculous escape.” Mr. 


Rawlinson reported to the Home-office against the embankment, 
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and the corporation of Bradford was urged by the Government 
“ not to refill it until it had been inspected by three emiaent 
engineers entirely unconnected with every ced interested in 
the reservoir.” The corporation, however, began filling it early 


in January, 1865, and when the reservoir was full they employed 
Mr. Bateman, C.E., “ who had been engaged in their service, to 











ORIGINAL PUDDLE Core 





OF DOE PARK EMBANKMENT. 


inspect it.” He is stated to have re- 
ported “that there had not been suf- 
ficient time to test the embankment.” 
About a fortnight afterwards the Brad- 
ford magistrates were applied to for a 
certificate, but, influenced by Mr. Bate- 
man’s report, they “adjourned their 
decision for two months.” On the 
18th of April both Mr. Bateman and 
Mr. Leather “declared on oath that 
the embankment had been sufficiently 
tested, that it was secure, but that 
it would require careful watching.” 
The magistrates then signed the cer- 
tificate, “ although,” says Mr. Ferrand, 
“it was proved before them at the 
time that the various leakages from 
the tunnel and the embankment, after 
they had been largely stopped with 
boiling pitch and lead plugs, amounted 
to nearly 300,000. gallons in the 

twenty-four hours.” It then remained full till the 2Ist 
of May, when it was let off to supply the mills, and 
on the 20th of August, though stated to have been more 
than half empty, it “sank between two and three feet in depth 
and breadth,” just at the leak pointed out by Mr. Rawlinson, 
and, indeed, locally designated by his name. On the 9th 
October the corporation again began to fill it, and on the 11th 
December, seventeen days after it was quite full, the leakage 
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from “ Rawiinson’s leak” increased to 140,000 gallons 
intwenty-fourhours. A few before writing to Sir Grey, 
Mr. Ferrand states ¢ with some other he 
examined the drain mouth from the leak, and fi it 
much discoloured, and the volume of water 72,000 gallons in 
24 hours.” This letter of Mr. Ferrand was forwarded by the 
Home-office to the Mayor of Bradford, who himself laid it before 


laid 

Mr. Gott. The boro engineer stated that the leak had 
his careful attention, the water was partly run off 

to find it, and “that there was no cause whatever for alarm.” 
On the 5th of Jan the letter from the Home-office was laid 
before the waterworks committee of the corporation, who 
directed Mr. Gott to report on the matter. They stated to the 
Home-office that the several runs of water had 


that, when the Doe Park reservoir was completed, it wes found 
that the puddle trench of tle embankment had not been made 
deep eno nor had it been carried to a sufficient extent into 
the hill side. The new puddle trench, marked in the engraving, 
was then made, of a depth ing with the slope of the strata. 
After the reservoir had been it was found that, though 
much leakage was stop “there was a fault in the puddle at a 
considerable depth, and nearer to the middle of the embank- 
ment than the last work had extended.” The bank 
therefore, to be cut into, “and the principal part of the 
fault was . discovered at a depth of 40ft. “ under the 
middle of the embankment.” This was the excavation 
examined by Mr, Rawlinson. Mr. Gott stated that on the com- 
pletion of this work the embankment, on being filled, was found 
to be in a satisfactory state, and was passed by Mr. Bateman, C.E. 
The leak spoken of by Mr. Fe to have been only discovered 
on the 11th of December, is “kaid to have been carefully 
watched by Mr.’ Gott since the Ist of that month, and the 
borough engineer goes on to show that many of Mr. Ferrand’s 
statements were much exaggerated, “the only accident of the 
nature of a collapse which has happened at this reservoir at all 
was in an excavation made some time afterwards at the other 
end of the embankment, when a of the timber-work gave way 
and let down a short length of the sides of the cutting.” Mr. Fer- 
rand appears to have mistaken the locality of this accident, and his 
statement as to the subsidence at a portion of the bank seems 
to be controverted ; and there was no drain from that part of 
the embankment where a leak had been discovered by Mr. 
Rawlinson. 

In another letter from Mr. Ferrand to Sir George Grey, 
he returned to the and called attention to another subsi- 
dence, and to the fact that “the original central puddle wall has 
been leaking from the first day the reservoir was tilled.” Mr. 
Ferrand also objected to Mr. Gott’s apparent intention of open- 
ing another trench to search for the leaks. He wrote that Mr. 
Gott, “the borough surveyor, who has the management of the 
Bradford waterworks, has not had the training, and does not 
possess the least practical knowledge of a civil engineer, and 
that his only title to attach C.E. to his name is the payment of a 
small fee to the Institution of Civil Engineers. They are aware 
that when the corporation quarrelled with Mr, Leather, their 
engineer—who, however unfortunate he may have been in the 
structure of these reservoirs, deservedly ranks high in his pro- 
fession—they placed their unqualified surveyor in his office, 
whose patchings and tinkerings have been condemned, not only 
by the Government engineers, but by every unbought eminent 
engineer who has seen them,” and he concluded with the state- 
ments that the Grimwith reservoir had a dangerous leak, and that 
at the Barden reservoir, also under the care of Mr. Gott, a serious 
collapse occurred in the shaft alongside the puddle wall. ‘ 


With such discrepancies between the two statements of Mr. 
Ferrand and Mr. Grott, the Home-office could do nothing else 
that direct an examination of the state of the works on the 22nd 
of February last. Mr. Rawlinson, C.E., accordingly received 
instructions from the Home-office “to visit and inspect Doe 
Park and Grimwith reservoirs.” At the Doe Park reservoir he 
found that the water had been lowered down to 32 ft., and 
that openings had been made in the line of — wall, at about 
the centre of the length of the top line of embankment; and 
“the sides of these trenches were close timbered, and the puddle 
was being renewed.” Though, as stated by Mr. Gott, the 
bank was “drawn” in various directions, yet there was no 
“visible sign of washing and wasting through the materials 
of the embankment.” Though there was “a leak within the 
outside culvert through joints of the masonry, it was within, or 
on the reservoir side of the main puddle wall;"” and besides, as 
is seen in the cross section of this embankment, the puddle 
trench is at this part protected by a wall of masonry, so that the 
present leak “cannot be considered dangerous.” 

As regards the Grimwith reservoir leak, Mr. Rawlinson found 
it “about 24 ft. in depth from the top water line, and extending 
through the joints of the valve well and masonry for a further 
depth of some 7 ft.” The dangerous puddle and leaking joints in 
the stonework had been made good with asphalte ; the outer 
pitching was being replaced, and the masonry pitching run full of 
asphalte. There was a leak filling a cast iron pipe 24 in. diameter 
in the outlet culvert near the valve well; but, “the escape of 
water is within the line of main puddle wall,” and is so far free 
from the danger of a leak outside the main puddle. But Mr, 
Rawlinson considers that the leaks through the joints of mason: 
on the culverts at both the Doe Park reservoir and at Grimwiti 
should be unceasingly attended to:—“ The colour of the water 
should be regularly tested, and the volume accurately gauged 
from time to time, so as to ascertain if any change is taking 
place beneath.” 

The conclusions to which Mr. Rawlinson has arrived are that 
“the discovery of a leak through the middle of Doe Park 
reservoir,” and the leaking conditions of the puddle and masonry 
shaft of the valve well at Grimwith, justify Mr. Ferrand in his 
fears. Though the leaks are not, in either case, “necessarily 
dangerous,” they “ will require to be constantly watched,” and 
carefully tested. Mr. Rawlinson “could not form any definite 
opinion” as to whether the present repairs would result 
in water-tight embankments, “as the act of filling” the reservoir 
with water is the only trustworthy test of soundness. In con- 
clusion, he recommends “that the Doe Park and Grimwith 
reservoir embankments be cautiously filled after the irs have 
been completed,” and that they be regularly devas night 
and day.” In the course of his examination of the works at 
Doe Park and Grimwith, Mr. Rawlinson suggested the precau- 
tionary measures of “ ing the in the trench, and 
gradually testing the bank up to the level of the puddles before 
closing the trench.” These suggestions have already been fol- 
lowed by Mr. Gott, but “it is distinctly understood” that the 
Government engineer does not, either in his own behalf or that 
of the Government, assume any responsibility in the matter. 


On the whole, it would seem that there was some justification 
sapon ad = injured 
professional 
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of Mr. Ferrand’s fears, though, as usual, 
his case by exaggeration, and also from a want of 
knowledge of the matter in hand. 
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DR. EDWARDS’ SMOKE EXODE OR VOMITORIUM. 

S1z,—Induced by what has appeared in your widely-circulated 
jeeeenl ot © ene Se ing the efficacy of Dr. 

wards’ invention, I have applied that apparatus to two of my 
houses situated in Alpha-place, Flood-street, Chelsea. These 
edifices are two cottages, each isting of two small rooms, the 
apper rooms in each house being approached by a narrow staircase. 
These dwellings are of low elevation and placed in the neighbour- 
hood of higher buildi ly ventilated and their 
chimneys smoked vei y- 

In order to try fairty the value of Dr. Edwards’ priniete, as it 
appeared to come ouf\of his experiment with the lamps, I deter- 
mined, before resortiisg to bricks and mortar, to make a fac-simile 
of his contrivance in gnc, and to substitute it for the chimney-pots 
heretofore used. I had constructed a tubeof this metal of a calibre 
equal to twice that of; the four flues, and sufficiently long to reach 
at each end eighteen ibches beyond the flues, A short quadrangular 
conduit penetrated each flue and projected for a few inches into 
the larger tube or vonytorium; and on each side, and at the lower 
surface of the vomitorium I had made six tubular openi 
through each of which a current of air was directed towards ths 
mouths of the flues. ¥ omitted the perforated closure at each end 
of the tube, reserving that form for any exigencies that might 
arise during the experiments. . 

The ratio of the calibre of the vomitorium to that of the sum of 
the calibres of the tributary flues can only be ascertained by ex- 

riments. I have chosen a size which I dines to be much too 

rge, in order to include every chance of success; and as my object 
was simply to test the naked principle of the arrangement, I have 
not attempted any ornamentation. The smoke sewer or vomitorium 
could be made into any arcaded%r other shapes, and I believe the 
measure of its section need not exceed that of the conjoined areas 
of all flues. 

After a month’s trial, during which time the wind has blown 
from — point, and with every variety of force, I have to report 
the complete success of the trial. The upward current of the 
smoke has never been impeded for a moment, and although—in 
consequence of each apartment containing a separate family—each 
room was occasionally for some hours without a fire, yet no down 
draft was attracted by the empty room. Iam not going to theorise 
about the reasons of the success of this experiment for the cure of 
smoky chimneys and the improvement of ventilation, I have only 
to relate facts, and if any gentleman is curious about the matter, 
or if affiicted with a dwelling subject to such discomforts, myself 
or my son, Mr. Christopher Callow, will be happy to show him 
the apparatus in action. OHN CALLOW. 

41, Queen’s-road, Chelsea, 

‘April 23rd, 1866. 
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ON A GRAPHIC METHOD OF FINDING THE MEAN PRESSURE 
OF EXPANDING STEAM, 


Sir, — An interesting paper, by Professor Rankine, in THE 
EncineEgEr, No. 537, with the above heading, induces me to send 
you the following method used by myself in 1863:— 

With any opening of the compasses mark off eleven divisions, 

from A to D, take 
Cc ten for ascale A, B. 
- With A and Bas cen- 
tres and radius, draw 
circular arcs A, C 
and C, B also; with 
the same radius draw 
Cc, D. With B as 
centre, draw circular 
arcs 1, 2, 3, &c., and 
where they cut C, D 
draw .1, .2, .3, &., 
yvarallel to scale. 
hen, if the ten 
divisions A, B repre- 
sent initial pressure, 
the lines .1, .2, .3, 
&e., will show, on th 
scale, the mean pres- 
sure throughout the stroke accordingly as the steam is cut-ort at 
one-tenth, two-tenths, three-tenths, Xe. 

With this diagram the mean pressure for any degree of expan- 
sion and initial pressure may be approximately given in a few 
seconds, JouUN BzALe, 

Steam Engine and Ironworks, East 

Greenwich, 23rd April, 1866. 
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THE SEVEN-INCH PALLISER GUN, 

Str,—I observe an article in your number of the 13th on the 
performance of the 7-in. Palliser gun, the particulars of the expe- 
riments with which are taken from a paragraph in the Times, 
which stated that the gun fired 904 rounds; and the wording of the 
paragraph would lead to the inference that the charge used 
throughout was 22 lb. of powder and a 115 1b. shot, and also that 
the bore of the tube was uninjured after firing the above number 
of rounds with this charge. Your observations are not — 
flattering, even on this supposition; but on inquiry I think yow'will 
find that the general impression conveyed by that aceount is 
altogether erroneous, and that certain important facts have been 


peresntiiie anlenpweent of the hese. If this is with the 
mainly with the ordinary service c' - a projectile 
but one-third mére than the weight wind choke with 
the same gun with its new tube, which burst after firing 105 
with a charge of 22 Ib.—about one-third more than the 


m guns, as t 
some of the best guns selected from a number of others far inferior 
will show :— 





TABLE OF ENDURANCE OF GUNS. 



















































































F a Charge. Endurance, Total Total | Highest, service) 
A - Ay eee He powder metal charge per tow 
Description of gun. 3 3 | | Xo. of Total | Total | burnt per |thrown per| weight of gun. Remarks. 
5 = ‘Powder.| Shot. | rounds | powder | metal ton weight}/ton weight — 
fired. burnt. | thrown, | ofgun. | of gun. |powder.| Shot. 
In. |Tons.}| Ib. | Ib. lb. Ib. Ib. Ib, ib. Ib. 
Armstrong 600-pndr. | 13°3 | 23° 100 600 4 400 2,400 435 | 2610 
70 | 69 50 3,500 30,000 
54 3,900 32,400 170 1,409 Burst at 54th round. 
Armstrong 150-pndr.| 10°5 | 12° 50 150 10 560 1,500 4°17 12°50 
: 70 150 1 70 150 
80 150 1 80 1508 
90 150 1 90 40 
40 150 251 10,040 37,650 Burst at 264th round, was 
- subsequently re-lined and 
264 10,780 39,600 898 3,300 cracked aguin. 
Fraser gun .. -- | 9 |i | Particulars mot | go | 17,920 | 80,610 | 1,493 | 6,720 Inner tube split at 380th md. 
given. ee +4 aes CAS Gun burst at 40th round. 
Woolwich gun No. 200) 7: 745 25 | 110 58 1,450 6,380 3°35 14°76 ) After 574 rounds the bore 
25 | 100 67 1,674 6,700 was enlarged, indented, 
20 110 54 1,030 5,940 aud considerably scored by 
20 | 100 236 4,720 | 23,600 escape of gas, the buttom of 
12 | #110 13 158 1,320 the tabewas perforated! fin. 
12 | 100 63 816 6,800 ‘deep, it had fissures around 
i 24.8 34 6380 1,496 the vent, and a longitudinal 
| 12 44 44 528 1,936 split in the powder chamber, 
| —_ and the gun is directed in 
j | 574 11,105 54,172 1,491 7,271 future to be fired under 
| | precaution. 
Parrott 200-pounder 8° 7°35 | 16} 150 599 9,584 89,850 1,304 12,224 218 20°41 +|Burst at 599th round.* 
Parrott 300-pounder | 10° 116 25 | 250 398 9,950 99,500 858 8,578 2°15 21°55 Burst at 398th round. 
Palliser 100-pounder | 7- | 5:2 12 | 100 20 240 2,000 
20 | 100 40 800 4,000 
16 100 690 11,010 69,000 3°08 19°23 
730 12,080 75,000 2,323 14,423 At 750th round, inner tube 
16 100 50 800 5,000 split, 
800 12,880 | 80,000 2477 | 15,385 .At 800th round considered 
i dangerous to fire. 
Palliser 100-pounder | 7° 52 275 115 2 55 
oe + Te-lined 22° 115 103 2,266 11,845 4°23 22°11 
105 2,321 | 12,075 446 2,322 Surst at 105th round, 
Parsons 100-poun des} 6°5 | 3°2 8°82 | 69°43 510 | = 4,498 35,409 
16°53 | 100°22 500 | 8,265 50,110 S17 31°32 
1,010 | 12,763 | 85,519 3,988 |° 26,725 Uninjured. 
26°5 132°3 ll } 291 1,455 
1 | Charge 4ft. long extended 
1,021 13,054 86,974 4,079 27,179 beyond reinforce, burst in 
e—— | chase ; breech end rein- 
! force intact. 



































omitted which materially affect the results, and convert what, if | 
the account had been correct, might have been considered a | 


tolerable success, into a comparative failure. 

The facts of the case I understand to be these :—The gun has 
been supplied with two tubes; the first was split (according to 
Major Palliser’s own statement) after firing 750 rounds, viz., 
twenty rounds with 12 Ib., forty with 20 Ib., and 690 with 16 lb. 
charges and 100 Ib. shot, and after firing another fifty rounds with 
the last charge it was considered dangerous. The gun was then 
sent to Woolwich, and had a new tube fitted to it, making it, in 
fact, a new gun; it then burst after firing 105 rounds, the tube 
failed longitudinally, its breech end, together with the breech of 
the gun, being blown off behind. 

As I was the first to bring this system of strengthening guns — 
viz., boring out the gun, turning and fitting a wrought iron or 
steel tube into it by pressure to a suitable initial strain—in a 
practical form before the War-oftice, which I did nearly six years 
ago, and two years and a-half before Major Palliser submitted his 
plans; and as I have since proved its great endurance and perfect 
efficiency when a carried out in practice, I peel feel 
somewhat impatient at being compelled to stand aside and look on 
while another is making repeated failures in carrying out my 
invention; and after having had, perhaps, a dozen or more guns to 
experiment with, and the whole resources of Woolwich Arsenal to 
back him for the last three years, to find that he has not produced 
a result to be compared with that which I have obtained from the 
first gun placed at my disposal to experiment with. This was done 
by the Emperor of the French, after my applying in vain for three 
years for a like favour from our own Government. 

The gun was a 30-pounder, and weighed, when converted into a 
100-pounder rifle, from 62 ewt. to 64 ewt.; it fired 510 rounds with 
8°8 lb. of powder, and a 701b. shot, being about the same as the 
ordinary service charge of powder used with a round shot, and 
double the weight of projectile; then 500 rounds with 16} Ib. of 
powder, and a projectile of 100 Ib., or about double the service 
charge of powder, and a projectile three times the weight of the 
round shot. With these 1,010 rounds the gun was not in the 
slightest degree injured; there were neither fissures, flaws, nor any 


This table is instructive; it shows that in the Parrott guns the 
service weight of projectile per ton weight of gun is heavier than 
in the wrought iron Woolwich guns, being 20 1b. to 21 1b. in the 
Parrott and but 14°76 in the Woolwich, but the charge of powder 
in the latter exceeds that of the Parrott, being 3°351b, against 
2°15 to 2°181b. The total powder burnt also per ton weight of 
gun is rather more in the wrought iron guns, but the total metal 
thrown is considerably less than in the 200-pounder and a little 
less than in the 300-pounder. One of the Palliser guns beats the 
Woolwich gun in service, weight of projectile, total powder burnt 
and total metal thrown per ton weight of , but is below it in 
servicecharge. The other Palliser gun, although abovethe Woolwich 
gun in service charge and weight of projectile, from its early 
failure is far below it in total powder burnt and metal thrown per 
ton weightof gun. This shows that while the Palliser gun exhibits a 
tolerable amount of endurance with moderate charges, it utteriy 
fails when subjected to continuous firing with heavy charges. The 
Parsons’ guns exceeds all, both in service charge and weight of 
projectile, total powder burnt and metal thrown per ton weight of 
gun, and although less than half the — of the Woolwich gun, 
it beats it in actual quantity of powder burnt and metal thrown, 
as also both the Palliser guns, which exceed it in weight by two 
tons. 

These facts, I think, tell strongly in favour of cast iron guns, 
and I trust I shall not be pwn By egotistical in saying, par- 
ticularly when strengthened on my plan. Compared with the ton 
weight duty of the Woolwich gun, the service charge of the 
Parsons gun is nearly two-thirds more, the service weight of pro- 
jectile more than double, the total powder burnt nearly three 
times, and the total metal thrown not far off four times, while, 
after this performance it was uninjured, and the Woolwich gun 
was unserviceable; and the cost per ton of the Parsons gun, if new, 
would be less than one-half that of the wrought iron one, and 


| about one-third if applied to strengthen old cast iron os: and yet 
r 


while the War Department have been spending hundreds of thou- 
sands of pounds on experiments, they have for the last three years 
persistently rejected this invention, and continue to do so in face 
of these unanswerable facts. 

With respect to the 300-pounder Parrott, which you refer to as 


| having fired 1,208 rounds, I have searched in vain in General 
4 , ’ 





Gillmore’s work on the siege of Charleston for a corroboration of 
that statement in the official report. I have, therefore, not in- 
serted it in the table, but if that statement be correct, even that 


PISTON SPEEDS. 

Srr,--In Tue ENGINEER of the 20th inst. a correspondent, “*C.,” 
refers to the trial trip of the Bellerophon, and states that ‘‘ there 
is a certain speed of piston which, for a given boiler pressure, 
evaporation, and expansion, and for given dimensions of the 
cylinder, produces the best result.” 

That such is the case will not generally be disputed; but he goes 
on to give different speeds as ‘‘the most advantageous” under the 
pressures and at the several assumed points of cut-off there stated. 
As the subject is of importance, would your correspondent be so 
good as to give the data on which he arrives at these conclusions as 
tothe speed of pistons? : J. 8. 

Glasgow, 24th April, 1866. 

(J. 8.” will find the subject neatly treated in Galbraith and 
Haughton’s excellent little Manual of the Steam Engine.—Eb. E.] 





CENTRIFUGAL PUMPS. 

Str,—! have read with great interest your remarks on centri- 
fugal pumps in this week’s issue, and as I have had some experience 
in that part of hydraulic engineering, and have arrived at con- 
clusions partly differing from yours, I take the liberty of requesting 
the insertion of the following letter. 

There was a time when I, too, had come to believe that the best 
form of arms for the rotary discs of centrifugal pumps was that of 
a steady curve bent in opposition to the direetion of motion. 
And for low-lift pumps—particularly for those with a casing very 
much larger in diameter than the pump disc, or without any 
casing at all, where the water, on issuing from the disc, escapes 
all round or nearly so—I still consider that form of arms the best. 


| moderately high lift. 





gun will not come up to mine, the highest service charge being 
2°15 lb.; the weight of projectile, 21°531b.; total powder burnt, 
2,6031b.; and total metal thrown, 26,0351b. per ton weight of 
gun, 

Your objection to the cast iron gun from the fragility of the 
material and the small thickness the metal must necessarily be at 
the muzzle-when bored out to receive.the tube, is valid when 
ome to the plan of inserting the tube at the muzzle adopted by 
Major Palliser, as the muzzle of the gun must be bored out to the 
diameter of the tube at the breach; but it does not apply to mine, 
as by inserting the tube at the breech end, the thickness of the 
metal and the thickness of the tube, both at the breech and at the 
muzzle and every part of the chase, can be regulated to any 
dimensions at pleasure; so that in a 68-pounder gun I can geta 
tube an inch thicker than in the Palliser gun, while the cast iron 
at the thinnest part of the muzzle can be more than double, and, 
at the same time, I can retain the original bore of 8in., while in the 
Palliser gun it is reduced to Zin. As tothe objection that the cast 
iron guns fly to pieces if they fail, I simply ask how it is that such 
an ojection is set up now, when it never existed at the time un- 
strengthened cast iron guns were the only heavy artillery in use? 
a because the guns were then strong enough for the charges 
employed and did not burst. Then it is reasonable to conclude 
that if by any means cast iron guns ean now be made of the same 
or greater strength in proportion to the charges now used, there 
will be an end to that objection; and that they can be so made I 
have shown; moreover, if this objection does exist, it will also hold 
good for wrought iron, or, in fact, for any guns; for if these are 
not carefully watched and the firing discontinued when signs of 
failure of the inner tube begin to appear, they will burst and fly 
to pieces, as was shown by the 12-ton Fraser gun tested a short 
time since, which burst into a number of fragments; and if a 
timely examination of the inner tube will arrest this catastrophe 
in the case of wrought iron guns, it will likewise do so in the case 
of lined cast iron guns; this was proved by the 68-pounder Palliser 
gun firing a number of rounds after the tube was split. As to 
your objection to patching up the old cast iron guns, I can only 
say that by the expenditure of about £250 per gun, every 68- 
pounder can converted into a better and more powerful rifle 
than the 7in. Woolwich gun weighing 149 cwt., and costing upwards 
of £1,000, so that, I apprehend, such a large saving of hard cash 
would be a strong argument in its favour. 

April 20th, 1866. P. M. Parsons, 
The reason for this is simply that such an arm forces the water to 
move in a radial direction, the most direct course if the casing is 
roomy and the speed not very great. But both these conditions 
are altered as soon as the pumps are to be used for even a 
In such a case it is generally more 
practically convenient as, in fact, in most cases not to make the 
casing too large, and it is, before all things, desirable to reduce the 
speed necessary for raising water to a given height. We must not 
lose sight of the fact that the arms of the disc—the only parts of 
the pump which communicate motion to the water—move in a 
circle round their axis, and during such revolution must impart to 
the water the speed necessary for overcoming the resistance of its 
passage through the pipes. 

It is also well understood that in order to propel water in the 
most efficient manner, a flat surface must impinge upon it at right 
angles to its original direction of movement, and that, conse- 
quently, to impart a circular or tangential motion, the arm would 
be required to stand ina ial direction or nearly so. Now I 
hold that in a centrifugal pump of the usual construction, with 
the casing not over large, and with the outlet for the water at one 
point only instead of all round, the proper direction for the water 
to leave the periphery of the disc is the tangential one. With 
the water issuing radially, it is brought at once to a full-stop on 
the inner surface of the casing, thereby not only causing whirls 
and other irregularities, but actually being in the way of succeed- 
ing particles of water. is necessitates an increased number of 
revolutions of the disc, and a proportionate amount of additional 

wer to overcome its inertia. 

The centrifugal pump, with so-called whirlpool chamber, has, I 


* [By the explosion of a shell within the muzzle.—Ep. E.] 
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clusion that the arm and the tangential issue of the water 
from the disc would ly tend to this end, as wellas to a reduc- 
tion of the number of revolutions required, A a and tried 
some experiments with carefully made discs, it was found 


that by simply curving the arms forward very slightly instead of 
backward, the speed necessary for delivering water at certain 
heights was reduced, in some cases by as much as fourteen per 
cent. The improvement varied from that down to about six per 
cent., but in cases there was an unmistakable reduction in 
speed; or with the same speed a gue ae of delivery, or more 
copious quantity of water was obtai e o 

n order to further reduce the number of revolutions required 
it would be very desirable to be able to increase the diameter of 
the discs. But this so materially adds to the friction, ly 
for high-pressure pumps, that large discs have, comparatively, been 
brought into very little use as yet. 

On this latter subject I should like to add afew more words, 
but as this letter already takes up more Rad puss valuable space 
than I intended to occupy, I ask your permission for the 
continuation of this subject at some future day. 





18, Woburn-place, Russell-square, Jas, BRERNAYS. 
April 25th, 1 
Smm,—In the engraving you give of the centrifugal pump, ex- 


hibited by Appold in 1851, in your last issue, you show it revolv- 
ing in the wrong direction, in fact the reverse way ; and in the 
engraving you give of one of the discs, patented by us in 1864, 
you show the water entering on one side, and coming out on the 
other, whereas the water enters upon both sides, and is discharged 
at the periphery. 

In 1846, Mr. Andrews of New York obtained a patent for a 
centrifugal pump and fan, having curved arms exactly like those used 
by Mr. Appold. This patent became (by purchase) the property of 
Mr. J. Gwynne, prior to the date Mr. Appold commenced his ex- 
periments on centrifugal — Any credit that may be due to 
the curved arms as shown and claimed — should be given 
to Andrews, and clearly no one had a better if so good a right to 
use them as Mr. Gwynne. 

Mr. J. Gwynne’s patent was applied for in June, 1850, but 
owing to a mistake made by the patent agent a new application 
became necessary, and the patent, therefore, bears date 1851. 
You say ‘‘ he had but one suction pipe, without any arrangement 
for adjusting the unbalanced pressure,” whereas, on turning to 
the patent, page 3, we find a full description of an arrangement 
for balancing this pressure; and at page 20, a claim is made for 
“‘the system or modes of balancing or rendering null the side or 
lateral pressure, arising from the inlet pipes of centrifugal appara- 
tus as hereinbefore described.” 

You further state, ‘‘the fan consisted of a single radial haem | 
enclosed between a _ of converging discs.” Now, six differen 
forms of arms for the discs are illustrated in the patent, and the 
“‘ diaphragm” of which you complain, as compelling all the water 
to travel round the case before it could get to the delivery pipe, 
was, in our opinion, a most valuable improvement, since ado, 
by Mr. Appold aad others, and formed claim seven of the patent, 
where it is described as “‘the system or mode of directing the 
fluid discharged from centrifugal pumps either by a fixed guard or 
stop, in combination with the tangential discharge passage from 
the fixed case, or by setting the eee Oe eccentrically within 
the fixed case to forma stop.” You further state that, “in 1862 a 
new patent was taken out, illustrated by Fig. 5, adopting Appold’s 
double suction and a fan of six blades with slightly curved tips.” 
Pray turn again to the patent of 1851, page 5; we there find the 
following :—“‘ By another modification a suction pipe is connected 
to each side of the disc, thus dispensing with the necessity of a 
balancing nut, as the lateral fluid pressure is, in this ment, 
equal on each side of the disc.” Appold’s pump was then simply 
a wheel fixed in a large box, and had to be placed under the level 
of the water to be raised, as the engraving will show. 

Our patent of 1854 you seem to have overlooked entirely, in 
which, among other things, we gave to the centrifugal pump a 
form and portability which Appold and others have largely 
imitated, and which will be ered to as long as centrifugal 
pumps are manufactured. 

Any one who will without prejudice examine our patents of 
1851, 1854, 1862, and 1864, relating to centrifugal pumps, cannot 
fail to see the subject has had the most careful thought and atten- 
tion, that improvements have constantly been made, and that 
these improvements in no way follow those of Appold. 

The curved form of blades, invented by Andrews and used by 
Appold, is wrong, and in practice will not give nearly the same 
good result for a given power applied as those patented by us in 
1862 and 1864. This has been proved many times. Still more 
recent experiments, made at Chatham-y: with the curved 
vanes of Appold and the radial arms of Gwynne, have but con- 
firmed in a forcible manner the great superiority of the system 
introduced and still carried out by GWYNNE AND Co. 

Essex-street, Strand, London, 24th April, 1866. 

[Our correspondents ap to have written hastily, and we have 
therefore thought it ustlont to make a few trifling emendations, 
which, leaving the sense of their letter absolutely unaltered, im- 
part a tone of courtesy lacking previously. We feel certain that 
Messrs. Gwynne and Co. will join with us in thinking this change 
for the better. We beg to thank them for calling attention to our 
engraver’s error, and for the present reserve all comment on 
their statements.—Eb. E.] 








RUTHVEN’S HYDRAULIC PROPELLER. 

S1r,—In your issue of the 13th inst., at 270 and 271, we 
find a leading article descriptive of Ruthven's ydraulic propeller 
and of the experiments recently tried by Mr. Ruthven. 

Upon turning to this gentleman’s patents we find that he 
describes and illustrates we two discharge and these are 
fitted with movable and reversible orifices, in our patent of 
April, = a eA description of which, with the dra accom- 
panying the specification, appeared in THE ENGINEER of February 
27th, 1833, pp. 123, 124, we claim the use of four fixed outlets, 
having neither projecting nor movable orifices, and, therefore, free 
from the possibility of accident or derangement, or, in the case of 
ships of war, from the liability of being shot away in action. We 
may incidentally mention that the Clyde ferryboat, which has 
been in constant daily use since November last, and given most 
satisfactory results, was built in accordance with our patent. A 
short description of this boat appeared in THE ENGINEER of October 
13th, 1865, page 244. 

_ We think it is clear from the f ing that Mr. Ruthven has 
infringed our patent in respect of {tie dlsdharge outlets. 
GWYNNE AND Co. 

Essex-street Wharves, Strand, London, 

19th April, 1866. 








A New Yankee Trick.—All the world has heard of wooden 
nutmegs, wooden hams, and of similar productions of the country- 
inen of the rye ge brothers. The American papers describe, 
truly or not, a fres a of genius. The ing powers 
of a county in one of the Western States dnl o premium of a 
certain number of dollars to the Indians for every bear's snout 
produced. This went on very well for some time, until at last the 
snouts began to come in very rapidly. It was found that they were 
ingeniously manufactured out of india-rubber and gutta-percha, 
being sold at a cheap rate to the Indians by some sharp Yankees. 


* A model of this pump as lodged in the United States patent office is in our 
i nd those i d are wel to inspect it. 








P Oi elco 





ON THE GANGES CANAL. ! 
. (Continued from page 282.) 

Havine drawn attention to the great importance of irrigation 
works generally in India, reference will now be made to some 
additional facts and circumstances relative to the Ganges Canal 
in particular as a work of great magnitude. It has already been 
mentioned that rumours have been spread abroad from time to 
time of the failure of the canal, and it may be interesting, as 
well as useful, to afford some ex ions on this subject. 

the hot season in 1860 there was an unprecedented 
demand for canal water, owing to the want of rain, and in the 
attempt to push down a larger supply than was in 
former years, a branch of the ——— Hurdwar its 
bed scoured out at every flood. water required for the 
canal escaped down the channel. Thus when there was the 
greatest demand there was only half a supply. Fearing the 
recurrence of this state of things an urgent demand was made 
for £30,000, to be expended within the current year for head- 
works. Hence arose a report that the canal had failed for want 
of headworks. In the early part of 1861 an expenditure of 
£1,000 was sanctioned for protecting the bed of the Hurdwar 
channel, and the works for the purpose, consisting of temporary 
bunds, proved effective. The temporary bunds used cost alto- 
gether about £2,000 per annum, and they send down as much 
water as is required. Still there is no doubt that permanent 
heads would be an improvement, only it is very questionable 
whether they would pay at present, so they may be deferred. 

A second rumour was that the Solanee aqueduct had fallen 
down, or, at the least, was falling down. The cause of this 
report was the fact that on more than one occasion the ste 
which rest on the revetment walls along the earthen rads 
ment, and leading to the aqueduct, fell down. An impression 
prevailed that this was a serious matter, but the real injury 
done to the works was ef no great importance, only the effect 
was unsightly, 

The steps rest on an arch connecting two high walls. This 
arch was turned on earthen centres, and on the admission of 
water into the canal the earth between these walls sank. The 
empty space then got filled with water from the canal by per- 
colation through the brickwork, and having no means of return- 
ing to the canal except by percolation, which is a work of time, 
any sudden lowering of the water in the canal caused an inward 
pressure towards the canal, which the inner high wall could not 
resist, so the inner wall was pushed inwards. Thus the arch 
and steps in several places dropped down between the walls. It 
appeared on investigation that these accidents co’ nded in 
time with the closing of the canal. It was, therefore, ordered that 
weeping holes should be driven through the front walls, and that 
the canal should not be suddenly closed. In this manner time was 
given for the water between the walls to flow back into the canal, 
and by this simple expedient all further accidents of the same 


kind were avoided. And so’ended:allreports of the falling down | }, 


of the Solanee Aqueduct. Nevertheless the exaggerations on 
the subject that gained currency produced much inconvenience 
to the nsible officers in executive charge. A report of the 
state of the works was prepared by the author and dated 8th 
November, 1861, some particulars extracted from which may be 
here inserted. After stating that the works above Roorkee were 
in a more or less satisfactory state it was reported that a very 
great scour went on from Roorkee, downwards for nearly thirty 
miles, particularly in rear of the works, and the immediate pro- 
tection of the masonry was urged as a necessity. The report 
went on to show that some 85,000,000 cubic feet of masonry had 
been washed away from the sides of the first fifty miles of the 
canal and scooped out of the bed ready to silt up the heads of the 
water courses. It was also pointed out that the protection of 
the banks required care in order to avoid the danger of increasing 
the scour on the bed of the canal, the former being represented 
as of minor consequence when compared with the latter. 

Having arrived at the conclusion that the bed of the canal 
rather than its banks required to be protected, attention was 
drawn to the necessity of reducing the velocity of the current 
by reducing the slope of the surface of the water. Then the 
next question was as to the best means of effecting this object. 
The great tendency of the canal is to deepen its bed rather than 
to widen its channel, and the bridges have a tendency to form 
rapids, all calculated to intensify the scour. An objection was 
stated to bars thrown across the channel, as only disturbing the 
flow of water, causing greater abrasion, both on the bed and on 
the banks, and an increased amount of cutting in their rear ; 
besides that, they would be liable to failure. And it was recom- 
mended that as it was required for the canal to have depth, 
while it must not be allowed to dig further into the soil, the 
surface of the water should be held up at the falls, because here 
were massive works well protected and having deep foundations. 
For this purpose it was proposed that the water should be held 
up above the falls by timbers or sleepers, the top of the ogee 
being protected by timber against the concussion to which it 
would be subjected. 

It was pro to place on the flooring, at a distance of about 
70ft. below the ogee, a timber frame loaded with boulders. This 
bar was to be only 3$ft. high, and would be a submerged weir 
capable of throwing water back on the ogee, and thus affording a 
kind of cushion of water for the descending water to fall on. The 
grooves in the piers above the ogee, which were lined with stone 
slabs, were found weak; it was, therefore, proposed to tie the 
sleepers in these grooves to wood-work above. The object of 
fixing a bar below the ogee was to break the fall into three 
separate falls or steps, thereby reducing the velocity so as to 

the masonry from abrasion caused by the rush of water. 
The cost of this work was roughly estimated at £350 for each fall. 

It was then pointed out that as the velocity of the water in 
the upper division of the canal was reduced, so would the water, 
on reaching the second division, be more pure; and it would be 
necessary to protect the falls in a similar manner lower down. 
From October to April the water in the Ganges at Hurdwar is 
quite clear, but during the remaining six months of the year 
the river water is highly impregnated with earthy matter. The 
foregoing is a reference to a few points extracted from the report 
made by the author in November, 1861. It was fortunate that 
even some of the proposed work was executed, for during the 
closure of 1861, so far as there were sleepers at hand, the water 
was partially held up; but nothing was done to protect them 
or the falls except two experimental bars, put up at the Bha- 
doorabad and Muhmoodpore falls, in one chamber of each. Even 
this partial holding-up of the water, however, had a good effect. 
Unfortunately, jn April, a large raft broke loose, and carried 
away the sleepers in one of the water wings of the Muhmood- 
pore Falls, so that nearly one-half of the supply in the canal 
rushed through this one passage. This had the effect of 
breaking the experimental bar and of tearing up some of the 





flooring. 

Instead of closing the canal at once the supply was reduced ; 
and at the same time sleepers were taken out of the remaining 
water wings, which caused a great rush over the other: flooring | 
also. It was then determined to close the canal in order to as- 


certain feo cote hing te oe vate: ot ey 
under the instructions of perintendent-g 1, the - 
work was repaired and covered with Delhi stone, at a cost of 
£4,000. ioe enna e Seen Som Se Se See cost 2s. 
per superficial square 

These repairs were commenced on the 15th of October, 1862, 
and the water was re-admitted on the 25th of the following 
month, when a small supply was sent down. So great, however, 
was the rush of water over the flooring \ eee ork and stone 





platform with a sheet iron covering was seriously 

a great portion of it having become disl and carried down 
the stream. Urgent orders were given for again closing the 
canal; but in the meantime flooring of two more 
falls began to give way,'one four miles below Roorke:, and 
another thirty miles below that place, owing to the great rush 
of water over them. At last it was determined to fix a bar con- 
sisting of a frame of wood enclosing boulders at the part of the 
Muhmoodpore Falls, where ate fonen to give way after the 
first and second set of repairs. The cost of the work was, how- 
ever, greatly increased by substituting old iron for the boulders 
for loading the bar. The cost of the whole three sets of repairs 
adverted to, with the loss of revenue consequent upon the closing 
of the canal from 15th October, 1862, to 10th Janaury, 1863, 
together with the loss of confidence in the canal, has had the effect, 
it is to be feared, of throwing backirrigation works in India atleast 
half a dozen years, All this was due to a local injury, which, 
there is reason to believe, might have been prevented from oc- 
curring. It is, indeed, greatly to be regretted that the necessary 
steps had not been taken to maintain the surface of the water at 
the slope originally intended and to. protect the works from exces- 
sive action on the canal bed, and on the flooring of the falls, caused 
by not keeping the water at its proper level. 

No doubt the slope given in the first instance was a little too 
great, but the staté of the canal bed near Roorkee has shown that 
when the surface of the water was brought back to that originally 
intended, the cutting was put a stop to and the deep holes 
below the bridges were silted up as well as other parts of the 
canal bed, 

Much might be said in reply to Sir Arthur Cotton’s criticisms 
on the works, but the author feels it unnecessary to do so after 
the able manner in which Sir. P. T. Cautley has met them. 
Still just a few points may be adverted to: 1. ere the present 
heads are, the river bed is permanent, and consists of boulders, 
but where they were proposed to be, the bed is composed of sand 
and is shifting. 2. At the situation of the present heads materials 
in abundance are accessible, while in that of the proposed heads 
they would have to be brought fromadistance. 3. The proposed 
eads would cause a pestilential marsh of sume 80 square miles, 
which at present does not exist. And lastly, by having the 
heads lower down as pro , about 750 square miles of country 
now extensively irrigated, would be deprived of the benefits of 

water. In addition to these objections, a recent survey has 
shown that the cost of excavation alone to carry out the proposed 
plan would amount to about two millions and a-half, a rather 
formidable objection in itself. 

It is not intended to enter into any controversy on the subject, 
but it affords satisfaction to the author to be able to draw atten- 
tion to an extract from a recent Gazette issued under the authority 
of the Governor-General in Council, in which no more than 
simple justice is done to the eminent projector. The extract is 
as follows :— “Considering the great magnitude of the design 
“and its unprecedented character, the credit of the original 
“ projector is not diminished by the necessity that has arisen for 
“ making good the defect which experience has brought to light. 
“ Very few engineering works of any novelty would be found to 
“bear the test of actual experience with a more favourable re- 
“sult. Government may reasonably regret that any error should 
“be committed, and the additional expense to be incurred in 
“this case is so large. But while reckoning the cost of the over- 
“sight which it is now necessary to remedy, the Governor-General 
“in Council desires to record his high sense of the value of Sir 
“Pp, T. Cautley’s accomplished work, which, even in its t 
“ state, is one of the greatest and most beneficent gifts the 
“ people of India, have yet received from their British rulers.” 

The above extract is from a resolution of the Governor-General 
in Council adopted and issued on receipt of Major Crofton’s late 
report of the Ganges Canal. 

(To be continued.) 


PORTABLE ENGINES. 

Ir is somewhat remarkable that there is not a good text-book 
on the construction of the portable engine in existence, nor is 
there a portfolio of good examples to which the young engineer 
may turn when in doubt, and yet the manufacture of portable 
engines constitutes a most important branch of British trade. 
On the next page we give diagrams of a portable engine designed 
by Mr. Davey for a Bristol form of considerable eminence. We 





do not put it before our readers as being in any way remarkable. 
It constitutes a simple and strong ine with little about it 
to get out of order, and specially designed for exportation. For 


actual use these engines have given something more than fair 
results as regards economy, and many points about the design 
deserve attention. Thus Mr. Davey’s practice agrees with that of 
Mr. Aveling as regards the use of an uncontracted blast pipe. 
The fore carriage, again, is fitted on a ball and socket centre 
pin, an’‘arrangement which might be adopted in all portables, in- 
stead of in only a few, with much advantage. 

In designing portable engines a strict regard should be paid to 
simplicity, and the working parts made easily accessible, as they 
are often placed in the charge of inexperienced workmen. The 
construction of the boiler being the most important matter, data 
for fixing on the proportions may be of service to some of our 
readers. The proportions adopted per horse-power by Mr. Davey 
in the engine illustrated are the following, expressed in sq 
inches:—Area of 70; area of tubes in section, 15; 
area of funnel, 7°5 ; ive heating surface of boiler, 7°5 square 
feet. The a a slide valve and steam ports are as 
follow —Wiat of ports, *75in.; length, 5°5in.; ares of ports 

horse-power, ‘515 square inches ; of the slide valve, 1*5in. ; 
fad, $3 deg.; stroke of the valve, 45m. The principal dimen- 
sions and weight of engines for different powers are given in 
the following table:— 

DIMENSIONS AND WEIGHT OF ENGINES FROM 4 TO 14-Honss POWER 

INCLUSIVE. 





—_—— 


Horse-power .. « 4 6 4 10 12 4 
Diameter of cylinders | 6}in. | 7jin. 9in. 10in. ** oe 
Do. two cylinders . ee ee ee Tin, Tjian. Spin. 
Length of stroke ..| 10in. 12in, lain. i4in, ee ee 
Do. two cy! ee ee eo ee 12in, | 12tin, | 13$in, 
No. of tubes §.. «. 16 23 25 30 32 36 
Diameter of tubes ..| 2hin. 2}in. 2pin. 2}in. 2hin. Zin. 
Weight ofengine .. | 38 cwt. | 50 cwt. | 62 cwt.| 72 cwt.| cwt. cwt, 
Do. two cylinders .. oe oe oe 76 84 100 
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TEN-HORSE PORTABLE ENGINE FOR THE COLONIES. 








VIbMMMM LISSA Ed db bd 











—— TO 
i 
e | ' } 


| my (— _ 
7 cr + = 
a 
ae bub of 





(For Description, see page 305.) 


th 


© 


"amg 


i 
Hit 


6 | i} 


Us 
i 


Ny 


















































Apnit 27, 1866. 


' 3 


(‘THE ENGINEER 


307 





TO CORRESPONDENTS. 
Norice.— A Sreciat Eprrion of Taz Encrnger is published for 
pe gow ot ho shatgs 2 onele poo 
the attention of our Advertisers to 


T. C.—A letter lies at our office for this correspondent. 

A. H. B.— Worth from £150 to £400 per annum, 

. 8. (B. and M. Kailway) —Send on a drawing, If good we shall be happy to 

give it a place in our columns. 

F. T.—The pressure is due to the area of.the opening in the valve face, not to that 

of the nor to that of the entire valve. 

T. H.— The lubricator is and simple, and would answer weil for heavy shaft- 
at low velocities. would prove very unsteady at high speeds. a ¢ 


ing . 
A. DE G. (Florence )—We have never, in any one instance, adopted ] 
farne ii cambio with any other journal, and we cannot well make @ single 


\d correct in your assumptions, and we may inform 
that the apertures, although placed in the botiom of the ship, are $0 con- 


trived that 

CONSTANT READER.—A great number of balance valves have been brought out — 
40 many that the chances are that yours is not new. If you wish to send a sketch 
we will give an opinion as to its merits, 

MAUIVEOL — Seo contrifugal pump of the Waterwitch will be about 18ft. in 
diameter, driven by a three-cylinder engine of \60-horse power nominal, You 
shall have full particulars in due time. 

T. L.— So far as we can gather from the information laid before us the t is 

disposed to that, 


— 


H. E. (Dewsbury).-- Jt is simply impossible to answer your questions in genera 
terms. The points raised should be laid before a consulting engineer, as they 
ee een. © Sere eure tine ant ay 

MENALCAN.— ibre shot have often been. tried, and the system which you 

describe is nearly identical with one submitted a couple of years ago to the 

Government by Mr. Girdlestone. The great objection lies in the fact that when 


i 


water. 
with lignum vitex, as 
This will be the plan, and may answer your pur- 
t is evident that the consumption of fuel is now much more than it should 
and the engine no doubt requires a thorough overhauling. Write again. 
 E.—We have repeatedly given a formula for calculating the strength of 
irders. Let W = breaking weight ; S, the span in inches; D, the depth of the 


girder in inches; and A, the area of the bottom flange. Then W ane y 


Fee: 
a 


- 
25% 


area of the 
10in.,and the span 132in. ; 
= 2,800; and 2,800 divided by the span—132in.—gives as a quotient 
weight of the girder in tons; but it should not be loaded to 
more than one-fifth of this, or, say, 4 tons 10 cwt. The pipes will expand 
Bin, 





INCRUSTATION IN PORTABLE BOILERS: 
(To the Editor of The Engineer.) 
SIR,—TI shall feel much obliged if you will kindly give me in 
icacious incrustatio! 


TR, your next 
edition a simple and effi method for preventing nm in 
engines. INQUIRER. 


April 25th, 1863. 
[We sincerely wish we could. Try some of the boiler fluids, such as Easton's, and 
blow out frequently.— Ep, E.) 





WHEEL-MAKING MACHINERY. 
(To the Editor of The Engineer) 


Str,—Can you tell me to whom to apply for wheel-making machinery—I 
Mean wheels fur vehicles on common roads ? 
A SUBSCRIBER FROM THE COMMENCEMENT, 





PETROLEUM LAMPS. 
(To the Editor of The Engineer.) 

Sth,—Con yout, or any of your readers, give me the address of the makers of 
the apparatus supplied to the Warrior for lighting by the vapour of petroleum, 
or a maker of smaller sizes—say twenty lights? By so doing you will much 
oblige. PETRO. 





REMOVING RUST. 
(To the Editor of The Engineer.) 

Sir,— Can you, or any of your correspondents, inform me of the best means 
of removing rust from the inside of an iron boiler? It has been unu-ed for 
some time ; I now want it for boiling hanks of cotton yarn. 

Manchester, 24th April, !€66, R. 8S. K. 


STEEL FIRE-BOXES. 
(To the Editor of The Engineer.) 
®m,—I shall be obliged for your opinion on “steel fire-boxes” for loco- 
Motives. J. D. W. 
Boltshurn, April 23rd, 1866. 
[ Before stating our own opinion we shall be glad to hear something of the results 
obtained ly such of our correspondents as may have recently tried steel 
Jire-boxes.—ED. E.} A 





ERICSSON’S ENGINES. 
(To the Editor of The Engineer.) 


S1m,—Tn reference to the engravings and notice published in your last 
number of the marine engines constructed in the United States hy Mr. Erics- 
son, and which you appear to, approve of, will you allow me to call attention to 
the opinion of these engines (those used in the Monitors) in the work by B. F. 
Isherwood, Chief-engineer of the U.S. Navy, where, at page 340, he states that 
the loss from condensation in the cylinders on the above construction Is twenty- 
seven per cent. greater than in engines of different construction, which loss is 
attributed to the fact of the two steam cylinders being placed base to base, and 
as the end of one cylinder is filled with hot stedm fresh from the boiler, whilst 
the end of the other cylinder is in communication with the condenser, so the 
loss of heat is very considerable ? GEO. H, PHIPPS, 

Londow, April 24th, 1866, 

[Our approval merely extended to the neatness of the design, not to the results 
obtained as regarded consumption of fuel. We may add that considerable 
difficulties have been e. i Srom the fact that the entire strain of the 
engines is concentrated on a single crank shaft bearing. —ED. E.} 


SAND BOXES, 
(To the Editor of The Engineer.) 


‘ 


S§1R,—In your notice of the sand boxes used qn the North London Railway, 
In last week's ENGINEER, it is stated that they were invented by me. Will you 
allow me to say that the sand boxes I have adopted are similar to those in 

that the original drawing they were 
engineer? I have since endea- 


general use on American railways, and 
made from was given to me by an American 





| voured to effect a litle improvement in them, but I am not entitled to the merit 





Hof the 
North Railway.‘ —— W. ADAMS. 
Bow-road Works, & , 24th April, 
e MEETINGS NEXT WEEK. 





) 15s. 

£1 Ils. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum will 
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THE PALLAS. 


Tue results of the trial trip of the Pallas definitely con- 
demn the plough coulter bow copied from the system of 
construction adopted in France - M. Dupuy de Lome, 
and introduced into our own navy either b Mr. Reed or 
the Admiralty, we are not certain which. Mr. Reed antici- 
pated a speed of about fifteen knots, we believe, but the 
mean velocity of the ship on her official trial_tri 
results of which have already appeared in-ewr eolumns— 
was but a fraction over thirteen knots, the anticipated 
speed having been exceeded only on a single run with the 
tide in the ship’s favour. The Pallas drew 18ft. 3in. 
forward, and 24ft. lin. aft. It is well known that the 
plough bow gives the best results with the lightest draught 
forward, for very obvious reasons, and it is therefore clear 
that the ship was in the best possible trim on Wednesday. 
Whether the advantage was secured at the expense of 
certain inconveniences we cannot say, but it is probable 
enough that her trim in actual service will not be quite so 
conducive to speed. The displacement of the ship was 
3,700 tons, and the area of her immersed-midship sectien 
750 square feet. Her engines, built by Messrs, Humphrys 
and ‘lennant, are of the nominal power of 600 horses. 
Each engine consists of a high-pressure cylinder 5lin. in 
diameter, and a low-pressure cylinder 102in. in diameter; 
the stroke is 39in. The boiler pressure was 31 lb., and the 
vacuum 27°75in. The speed of the engines varied from 
80°5 to 82 revolutions per minute, developing 3,768 indi- 
cated horse-power. The boilers have 11,400 square feet of 
heating surface, and 420ft. of grate area. The working of the 
machinery was in the highest degree satisfactory, the terms 
of the contract with the Admiralty as regards power being 
considerably exceeded. 

There is little room to doubt that the inferiority of the 
results, as to speed obtained, was wholly due to the plough 
bow, and at first sight it is difficult to conceive by what 
process of reasoning any naval architect could induce him- 
self to believe that this bow could prove otherwise than 
inimical to speed. At one time it was believed that the 
skin friction of a ship was so trifling that it might be 
almost wholly disregarded. But since the fallacy of this 
notion has been proved, a tendency to err in the opposite 
direction has been perceptible in certain quarters, and too 
little importance has been attached to the shape of the 
forebody. It is satisfactory to know that the error com- 
mitted in the construction of the Bellerophon, Pallas, and 
Lord Warden is not likely to be repeated, and that, although 
the experiment has proved somewhat expensive, it has 
been attended with such definite results that it has perhaps 
paid for itself. 

It is so obvious that the ram. bow must offer an objection- 
able resistance that nothing but a remarkable theory, urged 
by a man of talent and eminence, could possibly have 
obtained for it even a trial in ships intended to be fast. 
Both the Pallas and Bellerophon carry under their bow- 

rits enormous waves, rising some eight or nine feet above 
the level of the surrounding water. It is clear that did 
this wave consist of successive masses of water raised and 
heaped up it must represent the expenditure of a vast 
amount of power. But M. Dupuy de Lome maintains, we 
believe, that the initial effort is the only special effort re- 

uired, and that the water once raised is carried forward on 
the beak, and is not upraised continually by the motion of 
the ship. It is further assumed, with much plausibility, that 
the water displaced by a ship in motion will always esca’ 
in the line of least resistance, and that this must lead to the 
surface. As to the first — we may state that M. Dupuy 
de Lome’s theory—if we have stated it éorrectly—is plainly 
disproved by direct experiment. We have recently an 
opportunity of investigating the action of the plough 
bow as fitted to a vessel of 1,100 tons burthen;. very much 
smaller, it is true, than either the Pallas or Bellerophon, 
but still presenting admirable facilities for conducting such 
an inquiry. This vessel, of which we may have more to say, 
when steaming at eleven knots even in syiooth water, raised a 
huge wave, identical in every tespect save size, with those 
thrown up by Mr. Reed’s ships. A great mass of water 
rose along the cut-water, tumbling over now and then in 
green rollers, and at all times breaking away yards in 
advance in a mass of foam and troubled water nearly 
twice the width of the ship’s beam. A moment’s examina- 








the ship perpetually forced her way through it. 


GS vt come lt bakes ker eave in appearance. 
It ted water continually raised above the sur- 
ro surface of the sea by expenditure of power, 
aud to fall without doing any work. And this 
fact leads us at once to the consideration of a point too often 


overlooked by those who advance the theory of lines of 
least resistance. It should be borne in mind, we think, 
that because we have displaced a given quantity of water 
we are not therefore cone, — it. The resistance > - 
overcome by the power of the engines consists partly o! 
skin friction a ly of a difference between 
the pressures at the bow and stern of the ship. If we 
imagine two particles of water impelled inw: by the 
pressure of surrounding eg or and separated by the 
wedge-like action of the ma ow it is clear that they 
will offer a definite resistance so long as they are moved 
away from each other, due to that motion and distinct 
from friction, If we suppose, to simplify matters, that the 
hull consists of two trian ends united by a straight 
run, it is clear that this resistance will be exerted until the 
straight run is reached. The particles will then cease to 
offer resistance other than than that of friction until the 
stern triangle is reached ; they will then begin to close in 
and as they do so they will restore in part the power ex- 
pended on their: separation ; ther mode of action being 
analogous to that of the wind on an oblique sail. Now, 
applying this fact to the case of the plough bow, we find, 
indeed, that the particles in one sense escape more freely 
upwards than to either side, but it is not so clear that any- 
thing 1s gained directly from the fact, because a wave is 
heaped up to such a height as will exactly render the re- 
sistance to upward escape the same as that to lateral escape. 
And we find further that upward escape is the worst 
possible, because water so raised can in no way aid subse- 
quently in impelling the ship. Instead of closing in 
under her counter, as would water laterally displaced, it 
simply rolls over the wave of lateral displacement—which 
must always exist—-and falls within a few feet of the 
ship’s cut-water ; the particles being thus restored, so to 
speak, to the original conditions of fluid stability without 
performing any useful work whatever. If these conclu- 
sions be correct—and we believe them to be substantially 
accurate in every particular—it appears that the Pallas 
raises some hundreds of tons of water each minute to a mean 
height of 3ft. or 4ft., which is then restored to its normal 
position by the action of gravity without returning any 
power by closing under the stern. 

But apart from considerations of speed, the plough bow 
seems to be wholly unsuited to the conditions under which 
a ship can cruise comfortably. The submerged beak was 
adopted ostensibly in order to give buoyancy forward ; yet 
its mode of action tends powerfully to depress the ship’s 
head, and in a heavy sea the decks forward cannot fail to 
be washed. Thus, on the first trip of the Pallas, we learn 
that “tons of water were sent at a spurt through the 
“ hawse pipes on to her fore-main deck at each interval of a 
“few seconds. As she met slight head seas heavy sheets 
“of water were flung inward on the vessel's upper deck 
“ over the bows.” The sea was comparatively smooth, and 
the wind only blowing a good breeze. Are we wrong, 
then, in assuming that a vessel with this bow must be a 
wet ship, and, therefore, exceedingly uncomfortable even in ~ 
fine weather? while it remainsto be proved whether the Pallas 
can steam against a head sea, with moderate safety. In- 
deed it was early discovered that were the ram suffered to 
exist in its integrity, green seas on the fore decks would 
ey be the rule instead of the exception. Therefore, 
alse heads have been fitted to both the Pallas and Belle- 
rophon ; and as the weight of those structures cannot fall 
short of at least some fifteen to twenty-five tons each, 
much .of the buoyancy so dearly purchased has been 
clearly sacrificed. Neither can we resist the conclusion 
that this bow is not the best for “ramming.” If it 
once became entangled in an enemy’s side the ship might 
be exposed to some risk of being dragged under by 
the bows, while it is extremely probable that the vast 
mass of water which would be = up between the bow 
of the advancing ship and the side o her foe would do 
much to mitigate the force of the shock, Next week we 
purpose laying before our readers drawings of the U.S. 
iron-clad ram Dictator, and they will then be enabled to 
judge whether we have or have not anything to learn from 
our American cousins in the matter of ram bows. We 
have experimented on the French system without success. 
We may yet give the American system a trial. It js to be 
hoped that British skill and talent will place something 
better than either at the disposal of the nation ere long— 
if it should be decided that the ram system is worth hav- 
ing at all. 


THE GOVERNMENT WATERWORKS BILL. 


Berore the occurrence of the gigantic Sheffield reservoir 
disaster, in spite of one or two previous accidents of the same 
kind but on a smaller scale, it is probable that the very 
existence of these immense storehouses of water was 
almost unknown to the public. This is so far changed, 
that the safe conduct of reservoirs is now being made the 
subject of, in this country, probably unexampled strin- 
gency. Last session a select aca me committee 
agreed to a special report, of which we gave an account 
last year.* With'the report of the committee were also 
printed all the reports of the engineers for and against the 
Sheffield Waterworks Company, and of which we reprinted, 
on the same occasion, the most important portions, We 
need scarcely say that the usual delightful diversity of 
scientific evidence was exhibited z and it really seems that 
any number of opinions for and against any engineerin, 
question can always be obtained by a fides or tate lavish 
expenditure of guineas. , 

Great pressure has since been put on the Government to 
introduce a stringent Act for the safe management of water 
reservoirs. In a letter addressed last September by the ex- 
mayor of Sheffield to the Home-oflice, it was sti ly 
upon the Government that the Waterworks Bill “may contain 





tion sufficed to prove that even in still water this “such protective clauses as will ensure that no precaution 
wave continually flowed away from the bow. Strictly | 


* See THE ENGINEER, July 28th, 1865, pp. 47 —8. 
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“ which can be taken may be untried.” “It is,” wrote 
Mr. Jessop, “ the more necessary that such clauses should 
“be inserted, as in most cases there is no ibility of 
“ legally fixing the blame on any person. is was the 
“case when the Holmfirth reservoir gave way in 1852 ; 
“and there is no doubt that in the Sheffield case, the 
“water company, ‘under the theory of cause which they 
“set up,’ would have contended that they were not liable 
“to claims for compensation by virtue of Lord Campbell's 
“ Act, but for the special provision made by the Legis- 
“ jature in the Sheffield Waterworks Act of 1864, that it 
“should not be necessary for the claimant in any case to 
“ prove negligence.” In fact, there was no clause of a 
protective character inserted in the Government bill intro- 
duced last session, and the ex-mayor of Sheffield stated 
that it was “generally understood” that that bill was 
actually drawn by one of the council of the Sheffield 
Waterworks Company. Be this as it may (and the asser- 
tion is neither confirmed nor denied by the Home-office) 
it is certain that the Act, as at present proposed, could 
searcely be made much stricter, as it would not place the 
onus of proof of negligence, in the case of any sufferers 
byan accident, on those sufferers themselves. The mere 
fact of the failure of a reservoir is pre-supposed to show 
negligence on the part of the owners. And this is no 
private member’s bill, but one introduced by the President 
and Vice-President of the Board of Trade, and one or two 
of its clauses were,a short time ago, placed for consideration 
before the law officers of the Crown. 

It was at first intended to take into account the water 
surface, and also the height of the water in determining the 
minimum size of reservow to which the Act should apply. 
This has, we believe, now been altered, and the Act is to 
be limited to reservoirs of 1,000,000 cubie feet of water 
and upwards. Before filling with water any new reservoir 
of this size, a-written notice must be given “to the Board 
“of Trade that the reservoir is ready for filling.” If the 
reservoir be filled without such a notice, or if it be filled 
without authorisation within one month after the notice, 
the owners become liable to a penalty of £100, and to a 
further penalty of £50 for every day during which the 
reservoir is kept filled. After the receipt of the notice the 
Board of Trade will order an inspection of the reservoir, 
and the inspector’s report to the board is to be sent to the 
owners. If any danger is not reported the reservoir can 
be at once tilled; if the contrary, the Board may certify to 
that effect, and it shall then “not be lawful for the owners 
“to fill the reservoir.” In case it be filled, the owners are 
liable to a penalty as high as £500, and a further penalty 
of £100 for every additional day “ without prejudice to any 
“other proceeding” against them. In the event of delay 
of this kind, the notice in writing has to be given again. 
In any case, the owners are to pay all the expenses of the 
Inspection. 

In case the owners of a reservoir want powers to obtain 
any additional lands for the purposes of the reservoir— 
such as widening an embankment, or for repairing it— 
they must apply to the Board of Trade for a certificate. 
Fourteen days previous to an application to the board 
they must serve a notice of their intention to the parties 
entitled to sell the land, in order that “any party so 
“served” can, if he like, “be heard against the certifi- 
“cate.” If it be shown that “the public safety requires 
“ that additional lands be taken” the Board of Trade will 
certify accordingly. If, on the contrary, the certificate he 
refused, then the owners of the reservoir must pzy all the 
expenses of the opposition. 

Then come the important clauses bearing on the inter- 
ference of the Board of Trade with already existing reser- 
voirs. In case of any complaint the Board of Trade can 
cause the reservoir to be inspected: and it may do this 
even without a complaint, wa “if at any time it seem ex- 
“pedient with a view to the public safety.” If the 
inspector reports that the danger be imminent, then the 
board has the power to lower the water and to direct re- 
pairs. In case the danger be not found imminent, then 
the board can fix a time within which the necessary 
repairs must be executed. In case the owners fail to do 
this the board “ may direct some fit person” to lower the 
water and to carry out whatever is required for the safet. 
of the reservoir. If the complaint prove to be unfounded, 
then the board can, “if it sees fit,’ direct the com- 
“plainant to pay all the expenses of the inspection, and 
“the whole or a portion of the costs of the owners.” 
These expenses shall be looked upon as a debt due to the 
Crown ; and the costs payable to the owners shall be re- 
coverable by proceedings in any court. Subject to these 
provisions the owners “shall pay all expenses incurred in 
‘consequence of any such inspection,” and the expenses are 
to be recovered as a debt to the Crown, 

We think that few persons will, under these circum- 
stances, venture to directly originate a complaint to the 
board; and accordingly it is provided that “if any person 
“complain to a justice that a reservoir is in a dangerous 
“ state,” two magistrates must at once make an inquiry, or 
any two justices “ may proceed as if a complaint had been 
“ made to them.” They can then, if satisfied of imminent 
dauger, order the water of the reservoir to be lowered, and 
the repairs to be executed. If the danger be not imminent 
they can summon the owners, who, if they do not appear, 
can in their absence be ordered to lower the water within a 
reasonable period, and to execute the repairs required. In 
case these repairs be not executed within the specified 
time the owners become liable to a penalty up to one 
hundred pounds, and a penalty up to, ten pounds a day 
afterwards, In any such case it is in the power of the 
magistrates to lower the water and carry out the necessary 
repairs, ordering the owners to pay all the legal and engi- 
neering expenses; if, on the contrary, it is found that any 
complaint is groundless, then the expenses have to be paid 
by the complainant. The owners of the reservoir can 
appeal to Quarter Sessions against the decision of the 
magistrates, but the appeal is not to be entertained if not 
“made within four months” after the making of the 
order, “nor unless ten days’ notice in writing” has been 
given of the appeal, the appellant having to at once enter 
into recognisances that the appeal will be prosecuted. In 





[Scotland the sheriff is to have the same powers as the 


justices in land, and, notwithstanding any appeal, the 
wage ag inst is to be in force. Persons directed 
to y the rd of Trade, by the magistrates, the 
Court of Quarter Sessions, or the sheriff, shall not be 
deemed trespassers, and any one obstructing them is liable 
to a penalty 7 to fifty pounds, It is also provided that, in 
carrying out the orders necessary for the P eee safety, the 
owners shall not be liable to any damages through a diminu- 
tion or a cessation of the supply of water. 

In case any accident be apprehended the Board of Trade 
may authorise the owners to temporarily occupy any lands 
adjoining the reservoir the use of which may be required 
to —— any disaster; but full compensation is to be 
paid to the owners, In cases of great urgency the owners 
of a reservoir may enter on adjoining lands without 
authority from the Board of Trade; but in every such 
case a report must be made to the board, who can then 
“certify their opinion that the exercise by the owners” 
of these powers is not necessary, when they shall at once 
cease. 

None of these provisions is to diminish the liability of 
the owners from damages; and, what is the most impor- 
tant portion of this clause, “it shall not be necessary” in 
any case of loss by a flood caused by the reservoir giving 
way, “for any person to show negligence on the part of 
“the owners of the reservoir or work in order to esia- 
“ blish his title to damages by reason or in consequence of 
“ any such flood.” This, as we have said, isa most im- 
rtant clause both in its direct and indirect bearing on 
egislation in technical matters; and we should look upon 
its successful passing as the beginning of a revolution in 
all these questions. It is noticeable that the proposed Act 
does not provide for the appointment of a special engineer, 
and we thus suppose that the Board of Trade will delegate 
private engineers for the inspeztion of any given work. 


THE TELEGRAPH TO INDIA. 


Tue attention of the Government as well as of the 
whole of India having been turned to the anomalous posi- 
tion of the Indian telegraph, with the determination to 
effect a remedy, more statistical information as to the ex- 
tent of the delays and errors in messages, and the countries 
wherein the telegrams are apeg owed delayed, have been 
forthcoming. The merchants of Calcutta, the members of 
the Bengal Chamber of Commerce, and other commercial 
firms, have sent ina detailed list of their telegraphic and 
postal grievances, from which it may be seen that messages 
commonly take from ten to twenty days, sometimes thirty, 
to reach there from England, and that then they are fre- 
quently unintelligible. It is besides stated that the busi- 
ners of the telegraph is so conducted as not to be above 
the suspicion of possible favouritism. So much for the 
extreme east of India, but from the western portion of the 
country the information is more distinct. The Bombay 
Chamber of Commerce, in a similiar petition to the Home 
Government, sets forth that out of about 1,500 messages 
received by its members, between May and December, 
1865, inclusive, some took fifty days in transit, and many 
wore above thirty and forty ; but the average received by 
some firms was seventeen, the lowest average eight, the 
medium delay being twelve. Twelve days, then, is the 
average length of time messages occupy in transmission 
from London tothe shores of India, The money for 
establishing this line was drawn from the public revenue 
of that country, and the messages sent through are nearly 
all of a commercial and private character, so that a claim 
on the Government to take some steps for its better work- 
ing is clearly established. For the seven months from 
May to November, 1865, inclusive, 16,462 messages passed 
over the wires, the Government sending eighty-two only 
of that number. The revenue derived from the above mes- 
sages on the Mekran portion of the route was £51,500, 
or at the rate of £100,000 a year, nearly the whole being 
derived from mercantile sources, 

As to the places and causes of the delay, more accurate 
information pa has hitherto been received is given by 
Lieut.-Colonel J. J. Goldsmid, superintendent of the 
Indo-European telegraph, in a long official report to the 
Government of India. Tivo years ago, it being determined 
to attempt a telegraph to England by way of the Persian 
Gulf, Lieut-Colonel Patrick Stewart first laid a cable from 
Kurrachee to the mouth of the Shattul-Arab, after which, 
at his active instigation, the Turkish Government gave 
the use of a land line from Scutarito Fao. An alternative 
line through Persia was also obtained between Bagdad 
and Bushire. The rest of the cable, from Gwadur to Fao, 
was laid in March, 1864, but the Turkish Convention was 
not signed till September, nor the first message sent through 
Turkey till February, 1865. The Persian auxiliary line 
opened the following month. Colonel Stewart, the active 
promoter of the whole, died at Constantinople a few days 
only before the first message went through to England. 

A message from London first passes into the hands of one 
of the large telegraph companies, the sender signing a 
stipulation that the said companies shall not be answerable 
for any inaccuracies or delays, either before or after the 
telegram passes out of their hands. Thus, whatever may 
be the fate of the telegram the amount paid for it is irre- 
coverable. Should, however, any considerable error or 
delay take place on the English lines, it is the custom with 
the companies to repay the three or four shillings charged 
for transmission over that portion of the route. As these 
— pay such large dividends, and will not employ 
any but boys, or hands possessing less than the average of 
education, it would be but just did the law step in and 
make the said companies responsible, to a moderate extent, 
for all errors made in messages while passing over their 
own lines, The Indian message, now under consideration, 
after leaving the hands of the English company, falls 
under the tender mercies of the Continental governments. 
In France and Germany the business is, as a rule, well and 
expeditiously conducted, but the delays and errors spring 
up further eastward. To reach Constantinople the bulk of 
the messages divide into two routes, one vid Vienna, and 
the other vid Turin. The former place transmits its mes- 
sages principally through Servia and Wallachia, whilst the 


latter chooses the Italian coast line and cable across the 
ower Adriatic, rescting Vmmeuinenie vid Salonica, and 
the western shores of ora. Strange to say the 
were and perhaps are, greater in Europe than in Asi, the 
working of the latter part of the route having recently 
become worse ; European Turkey is believed to be the 
worst district for the messages. m Constantinople to 
Fao, at the head of the Persian Gulf, where English signal- 
lers await the messages, there is an exclusive wire for 
Indian m es, and by ment there will shortly be 
two. Still, the followers of the Prophet cannot, with all 
the instruction they have received, keep their wires in good 
order, or forward the messages in a business-like manner, 
and it-is no use seeking expedition or efficiency at the 
hands of the Turk. Lieut.-Colonel Goldsmid says on this 
point, “I may, however, state, as a matter interesting to the 
“Government and to the public, that the Ottoman pr barns 
“tration is pledged, among other important concessions, to 
“give us two special wires—one by Nissa and one by 
“Valona, and to construct an entirely new line for our tele- 
“graph by the former route. Moreover, I saw scrujulously 
“fulfilled the engagement made to Colonel Stewart to 
“employ certain capable officials on the line, sent out from 
“ England, and obtained a promise that twenty new tele- 
“graphers should be alided te the insufficiently supplied 
“stations in Asia. The delays and irregularities were put 
“before the Turkish officials in detail, and dwelt upon as 
“forcibly as appeared advisable.” That the delay in theearly 
part of last year did not take place principally in Asiatic 
Turkey is proved by a return from Mr. Courtenay, commis- 
sioner for the Indian telegraph at Constantinople, who has 
furnished a return proving that from March to July, 1865, 
inclusive, the average delay from Constantinople to Kurra- 
chee is two days ei cht hours in one direction, and two days 
twenty hours in the other, showing that during these 
months the greater part of the detention of messages 
occurred in Europe, probably in European Turkey. The 
alternative line through Persia is worked well one the 
lines are right, but these frequently get out of order. 

The fact of the case then is that the Indian telegrams, in 
passiny through the hands of foreign governments, are 
delayed a little by each, and a great deal in Turkey, till 
the average detention of twelve days is reached. It is also 
natural that here and there where the messages are trans- 
mitted by clerks not understanding the English language, 
errors gradually accumulate. The remedy is, as every 
practical telegraphist knows, the establishment of two 
wires throug’ eee and Asia, exclusively for Indian 
messages, and worked by English signallers under English 
control. The only efficient step the Government can take 
is to use all its influence with the continental powers to 
allow the establishment of such a line, although political 
jealousies and other great impediments will be very difficult 
to surmount. In the natural course of events, however, 
that time must at last come, and the present clashing of 
political and commercial interests is but another instance 
of the power of the railway, the telegraph, and free trade, 
to break down all the artificial barriers that have separated 
different nations in semi-barbarous ages. ‘Those govern- 
ments which object to a telegraph running through their 
territories worked solely by the English, may reflect that 
they have the power of cutting the wires at any time, 
and that arrangements might be made to allow repre- 
sentatives of their own to take part in the work 
of each oilice, for so that the messages went through expe- 
ditionally the public would perhaps care little what dis- 
interested persons read their contents. Again, England is 
not the only country carrying on a large trade with the 

fast, so that rapid through communication would also 
benefit other nations. Experience proves the great expe- 
dition given to general telegraphic work by a few good 
through lines unimpeded by local messages, and it may be 
even within the limits of Europe, that a few wires running 
through from east to west with stations only in three or four 
large and important cities, would prove such a boon that the 
present disgraceful state of the Indian on will prove 
a positive blessing in having been the means of establishing 
the proposed through wires, Messages reaching England from 
the Continent have to take their turn with local messages 
before they are forwarded, and we cannot expect foreign 
governments to give precedence to our messages over 
their own, unless we pay for special instruments and special 
wires forIndian work. 

The news brought by the last mail, which arrived in 
London on Monday, is to the effect that such is the want of 
confidence in the Indo-European telegraph, induced by its 
irregularities, that most of the merchants have ceased to 
send messages by it. The effect of this is that the line is 
not so blocked with work as for some time past, the mes- 
sages have been delivered more speedily, some of them 
occupying but two days in transmission. The alternative 
line through Persia has, however, broken down altogether. 
The exceptional severity of the winter, and the bad state of 
the poles, have caused a breakdown. The season has been 
so severe that the road between Shirah and Ispahan is 
completely impassable, the mountain passes being quite 
blocked up with snow. On the 30th of January the tele- 
graph inspector returned to Teheran from that portion of 
the line, reporting that all attempts to pass along the road 
were fruitless, and that the peasants refused ten times 
their ordinary pay to clear a track through the snow. 
European telegrams received vid Russia were forwarded by 
this line, and it is stated that long before Russia or Persia 
was ready to receive them, their lines not being finished, 
one of the English or continental telegraph companies sent 
all the messages of their customers into Russia, whereby 
they were rendered useless. The facts on this point should 
be investigated by the committee just appointed by the 
House of Commons. ; 

BOVILL ¥. GOODIER. 

We last week printed the judgment of Lord Romilly, 
the Master of the Rolls, enforcing this patent against Mr. 
James Goodier. Now, although the case can hardly be 
considered ended, inasmuch as his Lordship directed a jury 
to try the question whether Mr. Bovill’s invention was 
novel, we feel that, now judgment has been pronounced, 
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the patent and the litigation which have come to our 
knowledge patent, dated 5th J 1849, and prolonged 
. 8 une, , and pro ; 
in 1863 for five years, has acquired a wide renown in liti- 
gation from having been very frequently before the law 
courts. It was severely contested in 1856 by Messrs. 
Keyworth and Seeley, and before the Privy Council on the 
application for its prolongation, and certainly the patentee 
has no reason to complain of the result of these contests. 

The patent was originally for four objects :—1. Fixing the 
upper millstone ; 2, ventilating the grinding surfaces of the 
stones by blowing or exhaustion through ventilating pipesin 
the fixed upper stone ; 3, exhausting the stive from the 
millstone case, combined with the application of a blast to 
‘the grinding‘surfaces ; 4, providing a stive room in which 
the stive might be filtered, so that the flour particles might 
be retained, and the air pass away clean. But in 1855 
Mr. Bovill filed a disclaimer as to so much as related to 
fixing the upper stone, and the patent now stands for the 
other three, which will be referred to as Nos. 1, 2, and 3, 
instead of Nos. 2, 3, and 4, as the patent originally stood. 
In the case against Messrs, Keyworth and Seeley 
the contest was whether an infringement of the spatent 
had been committed, the defendants not having used a 
fixed upper stone, and not having used the same kind of 
blast as is referred to in the patent, and the decision was 
that an infringement had been committed. Lord Romilly 
quoted Lord Campbell’s language in giving that judgment 
as the principal authority for his own decision against 
Mr. Goodier. We shall presently have occasion to refer to 
this part of Lord Romilly’s judgment, as it is addressed 
to a question of the mcaning of mechanical expressions 
upon which, without presumption, we may veuture to 
differ from his lordship. 

This, however, was the only authoritative decision upon 
the meaning and extent of the patent until Lord groom be 
was pronounced, as the other litigations did not involve 
that question. The interpretation by the Court of 
Queen’s Bench of the patent was that it extended to 
the use of an exhaust in combination with any description 
of blast, and whether the upper millstone was fixed or 
running ; but no opinion appears to have been given as 
regards the stive room, or as to the claim now No. 1 in 
plaintiff's specification—that, namely, for ventilating the 
grinding surfaces of the stones. 

Evidence was gone into in the recent case by Mr. 
Goodier, showing that the process of exhausting the stive 
from the millstone cases, but not interfering with the 
descent of the meal, had been used in 1846 by Mr. Potts 
Brown, at St. Ives; by Mr. Kidd, at Isleworth; by Messrs, 
Kingsford, at Deptford ; by Mr. Fison, at Ipswich; and 
in other instances : and, moreover, that the same descrip- 
tion of blast as was used by Messrs. Keyworth and Seeley 
had been used in the Tradeston Mills at Glasgow, and 
that before 5th June, 1849, there had been introduced 
there the process of exhausting from the millstone case so 
as to remove the inconveniences resulting from the use of 
that blast. 

Evidence was also given of the use, prior to 1849, of 
porous fabrics,jin a variety of forms, for the purpose of 
straining and economising the particles of flour in the 
stive. 

In addition to the evidence of what had been done b 
millers in England, several French patents were adduced, 
which before 1849 had been published in this country. 
These were the patents of MM. Vallod, Cartier, and 
Damy, to which reference has been made in a previous 
number of this journal. An attempt was made to use a 
still more striking French patent, but for some technical 
reason that was not admitted. This blast patent had 
not, however, like the others, been completely published 
in England before 1849. 

Mr. Goodier also referred to the patents of Mr. Bovill 
himself in Scotland and in England in 1846, and the 
earlier patents of Corcoran, Newton, Gordon, and others, 
for the purpose of showing that if Mr. Bovill’s patent 
of 1849 covered what Mr. Goodier was doing, it would 
also extend to the matters described in those earlier 
patents, and therefore be void for want of novelty. 

Lord Romilly thus described what was done by Mr. 
Goodier :—The defendant has employed a fan placed upon 
the spindle of the millstones working in the case below the 
lower millstone, and extending a little beyond the periphery 
of the millstone. This fan is driven by the ordinary power 
of the miil. The effect of the action of this fan is that the 
dusty air of the plenum [we presume his — intended 
to say the plenum of dusty air] is driven or blown out 
into an escape pipe, and so on through another pipe or 
chamber into the open air. Some blast is produced “by 
“ the centrifugal action of the millstones, but the revo- 
“lution of the fan increases the ordinary centrifugal 
“blast arising from the action of the millstones to an 
“ extent sufficient to drive the dusty air from the plenum 
“into the escape pipe without sending out the meal, which 
“ descends in the regular manner down the meal-spout.” 
And after stating that this was substantially the same as 
the patent, his lordship proceeded :—“ The only difierence 
“appears to me to be that the plaintiff exhausts the 
“ plenum or removes the hot dusty air from the millstone 
“ case by a sucking process applied externally, which draws 
“the air from the plenum enh a shaft prepared for 
“ the reception of it, and that the defendant exhausts his 
“plenum or removes the hot dusty air from the millstone 
“case by means of a blowing process which drives the 
“ air from the plenum into a shaft prepared for the recep- 
“tion of it.” 

Again, his lordship stated “the process used by the 
defendant may be correctly thus described:—He has 
“made an arrangement for ventilating the grinding sur- 
“ faces of the millstones by a fan which is attached to the 
“lower stone, and by means of this fan he exhausts the 
“air from the millstone case and removes the dusty air 
“into a shaft where the air surchar with stive is 


“ 


“ partially strained through a porous fabric, and in doin 
“so deposits the stive or finer particles of flour, whic 
“thereby become useful instead of being injurious.” 

It would seem then by thisdecision that whenever the hot 





air and moisture is expelled by any means from the mill- 
stone case there is an i ent of Mr. Bovill’s patent 
for exhausting air blown through the stones, although no 
blowing power has been employed, and that the patent will 


be vio whenever, in its from the millstone 
we any flour dust deposits the stive upon porous 
fabrics. 


So far as we are informed, Mr. Goodier never used 
porous fabrics with the view of effecting any filtration of 
the stive, and it certainly is a liberal interpretation of the 
terms of Mr. Bovill’s patent, which are “the a the 
“dust or stive caused in the of grinding ugh 
“ suitable porous fabrics, by which the flour is filtered from 
“the air,” to hold that it covers passing the stive over or 
along porous fabrics as well as passing it’through them. 

But the passage of Lord Romilly’s decision which is 
likely to attract more general notice, is that where he 
determines that the judgment of the Court of Queen’s 
Bench in Keyworth’s case established that the claim (now 
No. 2) was for exhausting the air from the millstone case, 
although no blast had been employed to produce a plenum 
in the millstone case. Lord Campbell had taken pains to 
show that, according to the specification, “the exhaust was 
“to be proportioned to the plenum caused by the blast;” 
but we find ourselves unable to follow the reasoning of the 
Master of the Rolls in deducing from this language of 
Lord Campbell the conclusion it established, that the 
patent was for exhausting “the dusty air from the plenum,” 
when there is no blast. e understand the description of 
mechanical matters given in the specification to that 
Mr. Bovill claimed the right of exhausting from the mill- 
stone cases only when there is a plenum of air in those 
cases caused by an external blast whilst forcing air between 
the grinding surfaces of the stones, Lord Romilly holds 
that the patent covers claims to the exclusive use of the 
exhaust to remove the plenum from the millstone case 
although there be no blast. 

We can scarcely think that Mr. Goodier will be advised 
to acquiesce in these views of Lord Romilly; but whatever 
may / the ultimate result of his case, we have considered 
it right to submit this outline of the facts to our readers, 
and to call attention to the very flexible construction of 
mechanical terms which may be adopted in a court of law. 


THE RAILWAY PASSENGERS’ AND GUARDS’ COMMUNICATION 
BILL, 


A xomper of attempts have been made from time to 
time in the Legislature for the purpose of enforcing the 
adoption of some means of communication between the 
guards and the engine-driver, and also between the 
sengers and the guard. In 1853 a Parliamentary Select 
Committee recommended that an Act should be passed for 
the purpose of enforcing the use of means of communi- 
cation between the guard and the driver ; the 1858 Select 
Committee on railway accidents reported “that it should 
“ be imperative on railway companies to establish a means 
“ of communication between guards and passengers,” and 
more than one privatemember of Parliament (Sir W. Galway, 
for instance, last year) has attempted to get an Act of the 
same kind accepted. In France they have not allowed such 
an enactment to be subjected to the risks attending a private 
member's bill, and we saw last year that French railway 
companies were ordered to establish train signalling, just 
as French manufacturers have been required to establish 
smoke preventives. Perhaps emboldened by French 
legislative audacity, we this year witness Mr. Henry B. 
Sheridan and Mr, Hardcastle bringing in a bill which, if 
passed, will no doubt cause great joy amongst the numerous 
inventors who have récently patented means for railway 
train communication. Whether so much pleasure would 
be caused to the railway companies is not so certain, and 
whether the actual carrying out of the Act will obtain all 
that is desired by its framers is, in our view, especially 
open to doubt. The Act in question is to be applied to 
all the railway companies of the United Kingdom, and 
proposes te enact that, within a short time after receiving 
the royal assent, means of communication between the 
passengers and guards and a and drivers, 
must be provided, under a certain penalty, for each carriage 
and each journey, and that any passenger who may mis- 
chievously use the means of communication shall be 
punished by fine or imprisonment. “Three months from 
“ the passing of the Act” “ every railway sa oo “shall, 
in all trains engaged in passenger traffic,” “provide in each 
“ carriage and each com ent of a passenger carriage” 
“ means of communication with the guards in charge of ” 
the trains, “and shall also provide” “means of communi- 
“cation between the” “guards and the driver.” Any 
railway company “ permitting passenger trains to travel” 
“ without providing” means of communication “between 
“ the passengers and the guards, and between the guards 
“and the drivers,” “shall, for each such passenger car- 
“ riage, and for each journey of such carriage,” unprovided 
with means of communication, “be liavle, on summ 
“ conviction before any two justices of the peace, or before 
“ any one stipendiary magistrate, to a payee not exceed- 
“ing five pounds.” Any “ passenger in a railway carriage 
“ provided with” means of communication of the kind 
“ who shall wantonly ” use “the means of communication 
“with the guard shall, for each offence be liable, on 
“summary conviction,” “to a penalty not exceeding five 
* pounds, and, in default of such penalty being paid, to 
“seven days’ imprisonment.” On “receiving sufficient 
“ evidence from the directors of any railway company that 
“ the provisions of the Act have been effectually complied 
“ with,” the Board of Trade can “ grant a certilicate,” and 
the production of such certificate by any railway company 
“ shall be received as evidence that they have complied 
“ with the provisions of the Act.” 

We are far from denying that efficient communication by 
signals in railway trains will be without some benefit, but 
we think it will be found that this benefit will be much less 
than is supposed by the framers of the bill and by the 
public. In the first place, let us consider what it is desired 
to obtain by communication between passengers and guard 
and between guard and driver. It is hoped that such 





crimes against the person as the murder of Mr. Briggs, 





in the midst 
murder anything came out quite clear, it was the 
fact that no means of communication could have 
that attack on a sleeping man in an isolated by 
the murderer. Mr. ei, abaya to have been stunned 
before he could possibly have thought of the signal. In 
the case of a i on fire, no mere si could 
explain what was going on, and only by chance would the 
train be in such a position on the line as to safely be 
stopped at the very time wanted, The would 
therefore probably have to remain in their compartment 
for pretty much the same time as under present cireum- 
stances, ne t is the use of ringi a a oad to the 
cannot come? A r may be able to si to the 
guard; but he will have to wait till the guard has signalled 
to the driver, and until the driver knows that he can safely 
stop the train, before he can obtain any aid. 

ome experience with different systems, and a com- 
parison of a large bulk of results, have led us* to the con- 
clusion that these elements of safety in railway travelling 
which are sought for in train signals can only be obtained by 
means ensuring, not a mere communication by signal, but 
communication in person from one end of the train to the 
other. A criminal assault on the person would then be as 


little likely to be gage as a similar crime in the 
streets in broad daylight ; and, in the case of a tire getting 


loose, or of a carriage on fire, the passengers would simply 
have to remove into the next carriage. Of course, the 
advantages or comforts of absolute isolation and privacy 
cannot be obtained at the same time with all the advantages 
of publicity; but we think the description and engravings 
which we published some time ago,t of the i now 
used in Switzerland, show that the comfort of comparative 
isolation would be attained together with the safety of 
train inter-communication. The noise and publicity of the 
long American i with their passage down the 
middle, would never be tolerated in this country; and on 
the other hand, the public are now truly alive to the dangers 
of the English A red see wheels. 
If the islature must interfere with railway carria; 

a broad view ought to be taken of the whe question. 
More than one engineer of experience has, ere now, recog- 
nised the value, as to safety, afforded by the construction of 
the American long carriage. By building them rather 
shorter, and providing com: ents by means of sliding 
panels, the discomfort of the large space of the American 
carriage, and the difficulty in making up trains of such 
large carriages, would be avoided. “We then have the 
Swiss carriage, whose neem build must be known 
to many of our legislators. We repeat that if we must 
have legislative interference, let the railway companies be 
required to adopt, within a certain number of years, say 


ten or fifteen, such a build of carriage as allows aa 
communication from one end of the train to the other. 


COUNCILS OF CONCILIATION BETWEEN MASTERS AND MEN, 


ENGLAND, rather proudly led the eminently practical 
country, is yet the country in which the greatest number of 
those industrial civil wars called strikes have been waged. 
Enormous sums have been squandered in this way since the 
repeal of the Combination Laws in 1822. There is no earthly 
reason why such a state of things should continue, and why we 
should not at least attempt a trial of the system of the courts 
of arbitration between masters and men, established for so many 
years in France and Belgium. || Strikes are [almost unknown in 
those countries, and, even since the repeal of the law in France 

ainst the combinations of workmen, we do not think that 
there has been a single strike in any trade provided with a 
Conseil des Prud hommes, It is therefore with t pleasure 
that we hail the re-ap; ce this session of Lord St. Leonards’ 
“Master and Operatives Bill,” and we wish it more success 
than it obtained last year. 1t has scarcely been altered, but we 
think that we will do well to publish its principal provisions, in 
order that they may be discussed as much as possible. 

The councils of conciliation between employers and their 
workmen shall, under the Act, have er “to appoint their 
“ own chairman or such other officer as they may deem requisite,” 
as also “ to hear and determine all questions of dispute and dif- 
“ ference between masters and workmen which may be submitted 
“to them by both parties, and shall have all powers and 
“ authority granted to arbitrators and referees by and under the 
“ various enactments and provisions” of the previous Acts on 
these matters. Any award the said equitable councils of con- 
ciliation and arbitration may make in any case of dispute or 
difference submitted to them “shall be final and conclusive 
“ between the parties to such arbitration, without being subject 
“ to review or challenge by any court or authority whatsoever.” 
The councils are also “authorised to adjudicate upon and deter- 
“mine any other case of dispute or difference submitted to 
“them by the mutual consent of master and workman or 
“ masters and workmen, and the same i i 
“ sale, and imprisonment as are provided by the previous Arbi- 
“tration Acts, shall be had towards enforcing every such award 
“ by application to any justice of the of the place within 
“which the parties shall reside.” But nothing in this Act 
“ shall authorise the said council to establish a rate of wages” 
“ at which the workman shall in future be paid.” 

In order to form one of these councils of conciliation the 
Crown speciation neers ty a number of masters and 
men, “speci convened for oye i necessary 
qualification for a master is that “he shall have resided and 
“carried on” his trade “for six months previous to the signing 
“of the petition;” and the qualification for the workman is 
also a six months’ residence, and that he “ shall have worked at 
“his trade or calling for seven years.” In the petition are to be 
“ set forth the number of the council, and also the names, oceu- 
“ nations, and residences of the petitioners.” A “ notice of such 
“ petition” has to be “published one month before the 
“ cation.” A council of conciliation is to consist of “not 
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“than two masters and two workmen, ten 
“ masters and ten workmen, and a chairman,” but no membét 
is to “ adjudicate in any case in which he or any relation of his 
“ is plaintiff or defendant.” The council is to be formed within 
thirty days from the grant of the license, and out of the persons 
whose names appear in the petition. A quorum of not less 
than three “may constitute a council for the hearing and 
“ adjudication of cases of dispute,” and a committee of council 
to be appoin’ “consisting of one master and one workman,” 
is to always sit, and when this committee cannot reconcile the 
parties, the matter is to be referred to the adjudication of the 
council. The chairman is to be “some person unconnected with 
“trade,” and he is to have a casting vote. No lawyers whatso- 
ever are to be allowed to attend, cither before the council or the 
committee of conciliation. The councils are to be elected for a 
year, and in case of vacancies a fresh election is to take place 
within fourteen days. A register of persons empowered to vote 
is to be kept, the bers of il are to be elected at 
meetings of masters and men ; and the election is to take place 
either by a show of hands ora poll, if required. The Act is 
not to “ be construed to extend to domestic servants or servants 
“in husbandry,” and, if passed this session, it is to come in 
force on the second day of July of this year. 

We feel quite confident that many strikes would be prevented 
if such a means of inter-communication existed between masters 
and men. A strike is neither more nor less than open civil war, 
and between parties with substantially the same interests as 
masters and men it is only from the lack of means of explaining 
misunderstandings that war can break out. 





TROTMAN’S ANCHOR—PATENT PROLONGATIONS. 

A sHort time ago we commented with some surprise on a recent 
decision of the Judicial Committee of the Privy Council as to 
prolonging a patent. We hear that Mr. Trotman has not 
accepted the decision of the Privy Council, and that he has 
petitioned the Queen for a re-hearing. It is stated that he has 
been advised to take this step by Sir Hugh Cairns, the eminent 
barrister, upon the ground of surprise. That is to say, it is main- 
tained that the Judicial Committee of Privy Council, in requir- 
ing the production of the licensees’ accounts, introduced an 
entirely novel principle into these trials, for which the petitioner’s 
legal advisers were totally unprepared ; and it is even whispered 
that the Attorney-General himself regards as dangerous the 
introduction of this precedent, from its standing in the way of 
the best means for a man of no capital of working his patent. 

The petitioner states that he “was wholly taken by surprise 
in the view of his case adopted,” and that “as he had been 
advised in no prior case of application for a prolongation of the 
term of letters patent had the patentee been required to bring 
into his accounts, and show the profits that have been made by 
mere ordinary and not exclusive licensees and others who had no 
share in the patent itself?’ 

Had he been aware that it “would have considered it neces- 
sary for him to enter into evidence as to the mode in which the 
amount charged for his patent anchors by licensees was arrived 


NOTES FROM PARIS. 


( By our Special Correspondent. ) 
“ oe oe ee Y bw —_ eats 
na’ ina with less than ily nenitive votes 


on their mettle, and 
thereby elicit an amount of information which certainly did not 
tend to ——— the views of the advocates of the old prohibitive 
aos Ayr of the bill furnished occasion for a battle, 
information was elicited in almost every instance. 

In the discussion of the first that which related to the 
admission of foreign-built vessels and foreign materials for ship- 
building, M. Auguste Chevalier, the brother of M. Michel 
Chevalier, took u the question of the iron trade, which, 
as he said, was deeply interested in the p oe He 
said it had been estimated that the quantity of iron which might 
be introduced into France was pa f to amount to 10,000 or 
12,000 tons, or about 1 per cent. of the whole production of the 
country; that one establishment might prod that quantity; 
and that, at the present moment, certain ironmasters in the 
departments of the Moselle and the Meurthe were constructing 
great works to enter into free competition with England. As 
regards the past, M. Chevalier stated that twenty years ago the 


and much 





French railways were compelled to pay as much as 380f. for rails 
which in d cost only 180f.; that the abominable prohibitive 
duties which then existed induced many persons to fly to the 


manufacture of iron, and that when the treaty of commerce came 
into operation, those i which were established on an 
unsound footing naturally fell to the ground. The fault originated 
with the protective system, which had given birth to imprudence. 
** Of late sang pe M. Chevalier, ‘‘ the manufacture of charcoal 
iron had been giving way, the masters finding it more advanta- 
geous to use coke, and even to adopt cast steel; and, at the pre- 
sent moment, the cost of steel rails in the Loire was no more t: 
that of iron rails twenty years ago.” As to the general condition 
of the iron trade, he said it was true that works set up on false 
foundations had been ruined, but others were doing a business, 
as proved by the fact that the production is now 300,000 tons 
more than it was a few years ago. Moreover, how, he asked, 
could the iron trade honestly complain when it is still protected 
by a duty of 33 per cent., in contravention of Article 16 of the 
treaty of commerce. (We take the liberty of drawing the 
attention of the House of Commons to this important admission.) 

The opposition was often driven to curious arguments; the 
Baron Lespérnt, for instance, said—‘‘ The truth is the trade has 
comprehended the necessity of making larger quantities of iron, to 
meet the increased demand, to save itself from perishing. Forges 
which used to produce 2,000 tons now produce 7,000 or 8,000 tons.” 
In other words the ironmasters find it nec to wake up and 
follow the general course of trade, to give up the old system of 
large profits and small returns and adopt the converse. We 
suspect the baron and his friends will not find the workmen or 
the consumers join them in their Jeremiads. 


M. Rouher, who was Minister of Commerce when the treaty of 
commerce with England was passed, and who is now Minister of 
State, took up the question at this point, and as his statements 
have the weight of authority, and are, doubtless, based on good 
information, they deserve special attention. M. Rouher referred to 





at, he could have produced under subpoenas the various | 8, 
and thereby have shown that it is a matter of indifference to 
them whether they make this anchor, or Porter's anchor, or the 
common anchor, and that in fact their trade price lists show 
that for his anchors of 5 cwt. and under 20 ewt. in weight, the 
price charged to the public is 26s. per ewt., while the price 
charged for Porter's anchor is 248. per cwt., the extra 2s. being 
in fact the sum paid as royalty, and that the difference in price 
between his and the commen anchor is merely the amount of 
that royalty, and the extra cost of the manufacture.” 

He also observes, “that it is a custom in the anchor and cable 
trade for the manufacturers to supply shipbuilders with ‘ outfits’ 
of cables and anchors all round at a price of say 14s, 6d. per 
ewt., by which they in fact suffer a loss on the anchor alone, but 
obtain an extra profit on the cables, which are much mofe 
weighty and less costly to produce.” 


A Sratur To Warr is to be erected at Birmingham of Sicilian 
marble, and 8ft. high. The commission has been given to Mr. 
Alexander Munro. It would be fortunate if the erecting of 
statues were confined to such men as Watt, but of late every 
local nobody has been having a statue. If statues, like living 
beings, were not, sooner or later, destructible, we should be having 
quite a population of stone. 

ARMOUR-PLATE FAsTeENINGS. — We understand that a large 
target, formed with peculiar fastenings, upon the pattern of the 
armoured sides of the’ Warrior, will shortly be tried at Shoebury- 
ness, It is intended to simultaneously test the three rival systems 
for preventing the snapping of the bolts under the shot, severally 
brought forward by Mr. Paget, C.E., Major Palliser, and Mr. 
Saunders, an American inventor, Both the Admiralty and the 
War Office have definitively rejected the French plan of merely 
screwing the heavy plates to the wooden backing by means of a 
sort of gigantic wood-screw. 

OFFICIAL SUICIDE OF A JAPANESE ENGINEER.—Some time 
a steam corvette, which had been purchased in America for the 
Tycoon, arrived at Yokohama in Japan. Upon examination the 
Japanese government, finding the vessel too dear and badly con- 
structed, decided that in future purchases of the kind shall be 
made only in England or France. It also censured the engineer 
who had been sent to New York to purchase the corvette. That 
official, who is brother of one of the ambassadors who recently 
visited Paris, believed himsclf dishonoured, and asked for and 
obtained permission from the Tycoon to commit suicide. He 
consequently speee open his abdomen, by means of a sword 
shaped peculiar’ iN for the purpose, as is the custom, in presence of 
his colleagues, who stood in a circle around him. In our country, 
the ‘‘ happy despatch” in such a case would be simply performed 
by “‘ giving the sack.” But it will be observed that the carrying 
out of a Japanese contract is attended with a responsibility of an 
unusual and extraordinary kind. 

TRIAL OF AN IMPROVED CATTLE STEAMER.—A fine steamer, 
named the Ladyburn, intended for the importation of cattle from 
Bremen to this country, has just been completed for the Marine 
Investment Company, and last Saturday made her trial trip 
eee to being ange upon the station. The Ladyburn is the 
argest steamer that has yet been constructed for the purpose. 
She is built of steel, and is of the following dimensions : —Length 
between pe ndiculars, 250ft.; breadth of beam, 28ft.; depth of 
hold, 12ft. 6in.; tonnage, 0.M., 972. She is fitted with water- 
tight compartments, and will carry about 500 head of cattle on 
her lower and main decks, besides a great number of sheep, and 
in consequence of her great size and good arrangement between 
decks, will have much better ventilation than is frequently the 
case on board vessels of her class. The engines are on the 
oscillating principle, constructed especially for the ship by Messrs. 
Delany and Okes, of Greenwich. They are of 200-horse power 
nominal, but can be worked up to 1,000-horse power. The 
diameter of cylinder is 55in.; stroke, 4ft. 6in. The paddles are 
on the feathering principle, and there are two boilers, one before 
and the other abaft the engines. When tried at the Government 
mile, at the Lower Hope, the Ladyburn made a speed of 17} 
statute miles per hour, the engines working particularly easy 
throughout the whole trial. At this particular time, during the 
unfortunate prevalence of the rinderpest, such advantages for the 
conveyance of cattle which this vessel presents will be hailed with 

he utanost satisfaction. 





the fact that in the year 1824, when the iron manufacturers were 
protected to the extent of between one and two hundred per cent., 
they found themselves still insecure, and actually petitioned for 
further protection. In 1860 it was the same, and M. Rouher 
quoted some facts to show with what determination private 
interests are defended when any attempt. is made to take away 
protection which has proved absolutely useless to them. It was 
declared that the whole of the works would be shut up unless a 
protective duty of 4f. 80c. were retained on pig iron; the treaty of 
commerce fixed the duty at 2f. 50c., to be reduced hereafter to 
2f., and the forges were not yet ruined. The minister ridiculed 
the notion that the iron trade in general was ruining itself 
by increasing its manufacture. He adverted to one of the 
real difficulties that had interfered with the progress of the 
trade, namely, the dearness of fuel, and spoke of the completion 
of the canal of the Haute Marne by the opening, iz two or three 
months, of the section between Saint-Dizier and Dongeu, which 
would reduce the price of coal from between 22f. and 25f. to L5f. aton. 
As regarded the consumption of French coal, M. Rouher said that 
it had risen from 76 quintals to 113 quintals since 1859, or, in 
other words, it had increased to the extent of 48 per cent. in six 
years. Demands were made on all hands for increased means of 
transport, so that could not be called a suffering industry. 
During the same period, although the duty on foreign coal had 
been reduced, the importation had only risen from fifty-one to 
fifty-nine millions in the five years ending with 1864, an increase 
of but 15 per cent., against 48 per cent. in French coal. Again, 
the import of English coal into Marseilles had fallen from eighty 
thousand to less than one thousand tons, while the export of 
French coal from that port had sprung up and reached more than 
thirty thousand tons. The make of cast iron in France was 
eight millions and a-half of quintals in 1859 and eleven millions 
and a-half last year, showing an increase of 37 per cent.; while 
during the same period the imports had fallen 20 per cent. ! 
“If it were asked,” said M. Rouher, ‘‘ why such large quantities 
still came in from abroad, the answer was, first, that cast iron 
was looked upon rather as raw material than as a manufactured 
article, and secondly, that certain kinds of iron produced in Eng- 
land were not made in France, where, however, they were abso- 
lutely necessary. The growth of the manufacture of wrought 
iron had risen from five to eight millions of quintals, or 56 per 
cent. in six years. He affirmed that the metallurgical industry of 
the country had attained, on the whole, a high degree of pros- 
perity; he admitted that it was not so in the departments of the 
Cote d’Or, the Doubs, or the Haute Marne, but that these formed 
exceptions to the general result. To complete the picture, the 
importation of foreign wrought iron, formerly 2,249, was now only 
2,113 tons.” He then referred to the fact of the extraordinary 
quantity imported in 1860 and 1861, and explained that the 
French trade was then undergoing what he termed a revolution in 
the good sense of the word. ‘‘Little by little,” said M. Rouher, 
** coal is being substituted for wood in the manufacture of iron in 
France, and the substitution has grown rapidly since our steam 
and water ways have multiplied, and transport has become less 
costly. The English method of making iron with coke made 
its way slowly, and while we were producing iron with fuel 
which cost seventy francs a ton, the English were using 
coal at from ten to fifteen francs only.” In reference to 
the ey of French as compared with English iron, M. Rouher 
said that the pretensions of the former were exaggerated, that 
taking the best example, that of rails, of which the average 
duration might be taken at three years, the former had an 
advantage of six months over the latter. A deputy, M. De Gram- 
mont, asserted that the French lasted twice as long, but this M. 
Rouher said, was a pretension which could not be borne out, and 
he added: - ‘‘ In a word, French iron still costs more than English, 
and its durability does not make up for the difference of cost.” 
Further, with ref to ch iron, the minister added :— 
“Tt had been maintained that charcoal iron was much superior to 
coke iron, and its quality made up for its greater cost. ‘The con- 
sumer was not of that opinion. The use of mineral fuel had, 
therefore, pushed aside that of wood. This transformation had 
assumed large proportions. The ironmasters at first resisted the 
change, but the more daring amongst them had made it, and those 
who still resisted were suffering. Charcoal iron is too expensive; 
it costs from 90f. to 92f., and is sold at 115f. to 120f. ; such is the 
condition of the manufacture of Franche Comte.” A good specimen 
of the effect of protection on the interests of the consumer! ‘In 








carried out ; 
mineral fuel is taking the place of wood, and of wood and 
coke mixed. In a short time coke alone will be used in the manu- 
facture of iron, with the exception of some special kinds, which are 


aide even threatens coke iron, for its price has been reduced 
from 600f. to 380f. Thus one conquest is scarcely achieved when 
another is preparing. It is pens that steel may strip iron of 
its industrial supremacy. new steel manufacture has the 
immense advantage of producing steel at first hand, thus avoiding 
two or three intermediate operations; and in this may lie a whole 
indugtrial revolution. If this new transformation should take 
place—if the steel which is now produced at St. Etienne and in 
the south should come to replace iron —will the treaty of commerce 
be held accountable for that ”’ The minister then referred to the 
time when England commenced the construction of iron ships, 
and said that an engineer was sent by the Minister of Marine to 
inquire into the subject, and in his report, made in 1840, strenu- 
ously recommended the adoption of the same method in France. 
And recurring to the question immediately under discussion, viz. , 
free trade in ships and materials, he added :—‘ During the forty- 
two years since the subject was first broached—for it was mooted 
in 1824—France has never reached beyond a total of 98,000 tons 
in steam vessels, while land could count from 700,000 
to 800,000 tons. Such is the result that has been arrived 
at. In order not to take one per cent. from the metal- 
lurgical industry of the country we are twenty years behind- 
hand with our mercantile navy. In conclusion,” said M. 
Rouher, ‘‘the proposal will not cause a notable increase in 
the importation of English iron. Already many of ow 
ironmasters are ready for the competition, and they may perhaps 
be able to produce iron as cheap as their rivals.”| Perhaps it may 
turn out that English ironmasters may not wait to be overtaken, 
and that even they may find means of further reducing the cost 
of production; such cases have occurred even when the circum- 
stances looked far more unfavourable. At any rate, the principles 
advocated by M. Rouher are sound, and if Great Britain should 
not reap a harvest from the change, neither is she likely to be 
ruined by it. If iron ships and materials were not in demand in 
France, the law would not be altered to admit them, and when a 
market is opened in any part of the world it generally turns out 
that Great Britain finds something to send there. 

The discussion of another clause produced some important 
revelations and opinions ae the ~ rg powers of 
France as compared with t of Eng! . M. Plichon, an 
opponent of the proposed measure, said that France was not able 
to produce one-fifth of the number of wooden ships or one-tenth 
the number of iron ships that could be turned out of the English 
yards in the same time. M. Arman, the reporter of the committee, 
and also one of the largest shipbuilders in France, stated that the 
proposed reduction from twenty to two francs per ton on wooden 
vessels would be an economy of nearly five per cent., while the 
alteration on iron vessels would amount to two per cent.— 
M. Dupuy de Lome, the superintendent of the constructive 
department of the Imperial navy, said the government yards 
employ 25,000 workmen, and the private yards only 9,000 or 
10,000, and the latter are principally employed on orders given by 
the State, and which for some years have amounted to about six 
million francs per annum. The greater portion of these orders 
are for foreign countries. The success of our iron-plated vessels 
has excited the ambition of foreign powers, and during the last 
five or six years the orders from abroad have amounted to 
fifty million francs. Thus our private yards are almost exclusively 
occupied for the State or for foreign powers, their actual condition 
is not satisfactory, and the object of this measure is to amelio- 
rate it. 

This extraordinary declaration of the small demand made by 
French commerce for shipping was confirmed by M. Thiers, who 
exhibited his total want of sympathy with modern commercial 
views, by declaring that France could build wooden ships as 
cheaply as England, and, in the same breath, opposing the diminu- 
tion of the duty on the admission of foreign vessels. M. Thiers 
does not think much of iron vessels for commercial purposes, so he 
leaves them out of his argument almost entirely. 

The Minister of State, naturally, did not take quite the same 
view, and replied that M. Thiers was right when he spoke of 
vessels of the first class, but that ships of a secondary quality cost 
less in England than in France. It was clear from the 
evidence adduced by the commission that ships of eee 
quality cost less in other countries than in France, and that wi 
respect to England there was no doubt at all upon that question. 
He believed that the difference was decreasing, and that the 
efforts of French industry would reduce it still more under the 
new law, but that it existed at the present moment he had no 
doubt at all ; that this difference was more decided in the case of 
the hulls than of the machines. The cost of steam engines of the 
first quality was about the same in France as in England. But he 
added there was in the English yards a second category of iron 
vessels, employed especially in the coal trade ; the engines used in 
these ships cost 30 per cent. less than those placed in other 
vessels, *‘ This,” said M. Rouher, “is what the inquiry has told 
us. What are the conseque to be d i therefrom we shall 
see at a future day.” 

The bill has become law, and in a short time the latter will 
come into operation. The following are its chief features :—All 
matters, whether raw material or fabricated, including engines 
and parts of engines, and all parts of vessels, whether entering 
into the construction, the rigging, armament, or repair of vesscls 
of commerce, whether in iron or wood, sailing or steam, are to be 
admitted free of duty, subject to the condition that within one 
year they shall be shown to have been applied to the purposes 
intended. , , 

The premiums heretofore paid on steam machinery fabricated in 
France and applied to international commerce are suppressed. _ 

Six months after the promulgation of the new law commercial 
vessels, rigged and armed, whether sailing ships or steamers, 
whether iron or wooden, will be admitted into France on payment 
of two francs per ton of measurement. All discriminative tonnage 
dues on foreign shipping entering French ports to cease on the 
1st of January, 1867; the Imperial dues to charged on French 
and foreign vessels alike not to exceed 2f. 50c. per ton. The 
Government, however, retains the power of levying on the ships of 
any foreign nation a tax equal to that laid upon French ships in 
the ports of that nation, whether by Government towns o1 
corporations, and which is not levied on the ships of the country. 
The provisions of the new law to apply to the French colonies of 
Martinique, Guadaloupe, and Reunion. 

This new law must be placed next to the treaty of commerce, to 
which, indeed, it may said to be supplementary, as regards the 
change it is likely to produce in France in a commercial point of 
view. It is a fact of the greatest importance in the history of the 
present empire. 

Paris, April 23rd, 1866, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 
3294. ROBERT MACLEOD aasreta, Westminster, “Improvements in the 
construction of castors. 1865. 


December, 1 
3376. ROBERT SMITH, Higher Chatham-street, Choriton-upon Medlock, Lanca- 
Improvements aw ry for spooling cotton and other yarns and 
1 


December, 
50. Gocan De MESNIL, Tras, Belgium, * Improvements in towing betas 
rivers or canals, a part of which 
traction of vehicles on rail or tramways or pt A roads.” — og Ra ay 


1866. 

410. THOMAS CLIFT, Kentish Town, London. ‘Improvements in the manufac- 
ture of portable chairs.”—9th February, 1866. 

433. WILLIAM FOTHERGILL COOKE, Aberia, near Carnarvon, North Wales, and 
GEORGE HUNTER, Maenturog, Merionethshire, Magny yo in machinery 
used in cutting stone, c and bag A minerals, and in forming tunnels, 
galleries, and roads.”—12th February. 

584. WILLIAM HENRY po ay Strand, London, “Improvements in machinery 
cr apparatus mary a er scaffold, lift, or other such like 
useful purposes.” h February, \ 

602. MYER MYERS, MAURICE MYERS, oH WILLIAM HILL, Birmingham, “A 
new or improved app :ratus for the use of smokers, paris of which apparatus 
are also applicable tu the securing or holding together of cigarette and other 
papers, as Tees. as securing or connecting together straps and ac. — 27th 

1 


630. HUGH ‘MoPHATL, Nitshill, R hire, N.B., in raising 
or lifting and forcing water and other liquids, a ‘in the apparatus or 
mechanism employed therefur.”—1st March, 1666 

646. GEORGE PRENTICE and ALEXANDER BINNY. INGLIS, Glasgow, Lanark- 

, shire, N.B., P in the ling of metallic plates, and in the 
“pparatus or means employed en "—3rd March, \ 

662. JOHN CREAN, East- City-road, and CHARLES JOSEPH BARR, 
Curtain-road, Shoreditch, London, “ An improved fire-alarm.” 

668. WILLIAM HENRY BERRY, a Ironworks, Sowerby poe, near 
Halifax, Yorkshire, ** Imp "— 5th March, 1866. 
734, WILLIAM SIMONS, Renfrewshire, *. B., * Improvements in bolts to be 

used in the building or construction of ships or vessels.” 

710. PHILIP HENRY ASHBERRY, Sheffield, “ Improvements in machinery for 
the manufacture of articles usually made in Britannia metal, pewier, 
German or nickel silver, and silver, and impr in the 
and ornamentation of such articles, parts of which eo a iinprove- 
ments are also applicable to other purposes.”—10th March, | 

750, GEORGE HINDES wong) 30 Paul’s Churchyard, ee ng “ An improve- 
ment in the of and materials tor 
polishing metallic and other ob moe ”— 13th March, 186 

760. EDWIN Russ, KENRY HAMMOND, and EDWIN AMEOED, Winchester, 
Hampshire, ‘ Improvements in fire-arms.” 

764. JOHN VARLEY, Bloomfield-road, Plumstead, Kent, “ Improvements in 
drill and other braces, which improvements are also “applicable to drilling 
machines and other apparatus for boring holes.” 

766. SCOVIL STURGIS MERRIAM, Springfield, me gg U.S., “An im- 
proved submarine and torpedo boat.”— 14th March, 18 

.“ ALFRED GEORGE Lock, Roseland Millbrook, Hampshire, “ Improvements 


the of 
18 WILLIAM GOODWIN, Massachusetts, U.S., “ An improved rotary steam 
engine.”—15th March, 1*66. 
782. THOMAS BIGGS, jun., Manch aad) in 
apparatus employed in the munufacture of waterproof and other fabrics.” 
786. THOMAS MANOCK, Acton, near Nantwich, Cheshire, “ ag apparatus 
to be employed in the manufacture of cheese.”—16th March, 1866. 
796. FREDERICK COLLIER ——— Haverstock-terrace, Hampstead, 
Lid hinery for rolling and straightening 
cylindrical metallic rods ion tubes.".— A communication from Joseph 
Sidney Seaman, Pittsburgh, Pennsylvania, North America.—l7th March, 


1866. 

806. THOMAS GEORGE SYLVEN, Bedford-street, Strand, London, “ Improve- 
ments in breech loading guns.” 

812. THOMAS ROUTLEDGE. Ford Works, near Sunderland, THOMAS RICHARD- 
SON, Newcustle-upon-Tyne, and WILLIAM HENRY RICHARDSON, Spring well 
Paper Works, Jarrow-on-Tyne, “ Improvements in treating the waste 
liquors resulting from the preparation of esparto grass, alfa-straw, and other 
fibrous substances, and in purifying the alkali recovered therefrom, and in 
furnaces or evaporating pans counected therewith.” —19¢h March, 1866. 

818. KALPH AUGUSTINE JONES and JOHN COOPER HEDGES, Aylesbury, 
Buckinghamshire, “ An improved fire-escape.” 

820. WILLIAM SYLVESTER LAROCHE, yy -place, Islington-row, Birming- 
ham, “ Improved means and app new effects in photo- 
graphic portraiture.” 

828, WILLIAM CLARK, Chancery lane, London, “ A new or improved compound 
or preparation to be used in the treatment of jute aud China grasses."—A 
communication from Georges Hanot, Boulevart St. Martin, J’aris.—20th 
March, 1866, 

858. WILLIAM WHITTAKER and WILLIAM LOWE, Sun Ironworks, Oldham, 
Lancashire, ‘Improvements in lubricating the journals of shafts, which said 

are also licable to the lubrication of the bearings of axles 
used in other machinery. ”—23rd March, 1866, 

882. THOMAS SILVER, Southampton-buildings, Chancery-lane, London, “ An 
improved mode of controlling or governing the speed of machinery, more 
especially applicable to machines for paying out submarine telegraph 
cables.”—24th March, 1*66. 
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965. GEORGE Y JAMES SIMMONS, Stanhope-street, ant-seot, 

London, “ A kind of self-acting fire alarm to make known 

of fire in warehouses, factories, and 


factories, dwelling houses, 
967. EDMUND PEARSON, Manchester, SOguis bapereincias in ‘wearing 


apparel.” 

969. FRANCOIS REBIERE, Saint Pierre les Calais, France, ‘‘ Improvements in 
bobbin net or lace machinery.” 

973. GEORGE MULLER, New bing Sg S., “ An improved plane.” 

975. THOMAS WILLIAM George’s-road, New Kent-road, Surrey, 
“Anew kind of impervious Sanuiee for covering floors or arches, and for 
other similar purposes.” 

977. BENJAMIN JOHNSON, Ivy-cottage, Kennington Oval, Surrey, “ Improve- 
ments in pianofortes.” 

981. FRANK K ExsDORFF WALKER, Waterloo-road, Surrey, “ Improvements in 
breech-loading fire-arms.” 

983. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the production of white or of semi-transparent glass." A communication 
from Hugo Kunheim, Berlin, Prussia.—5th April, 1866. 


Inventions Protected + I Six Months by the Deposit of 
Complete Specifica: cations 


TINE, ings, Chancery-lane, — 

“ An improved machine for cutting tobacco for chewing and smoking.” 
communication from George Washington Hoglen and Stephen Dane 
Graffin, Dayton, Ohio, U.8.—12th April, 1866. 

1039. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, “Certain new and 
useful improvements in springs, which are particulariv adapted to use as 
railroad car springs, but may be applied to other purpo-es.”—A communica- 
tion from Alexander Watson, New York, U.S.—1ith April, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 
2459. JOHN ROBERT JOHNSON, Stanbrook-cottage, Hammersmith, Middlesex, 
and JOHN ASHWORTH HARRISON, | St. Andrew’s-road, Southwark, Surrey, 

“ Apparatus fur taking photograp I ic pictures.”— Sth September’, 


1862, 
2514. JOHN ROBERT JOHNSON, Stanbrook-dottage, Hammersmith, and JOHN 
STAINES ATKINSON, Red Lion-square, Middlesex, ** Printing types.”— 12th 
‘ember, 1862. 
966. JOHN GOUCHER, Worksop, Nottinghamsbire, “ Steam boilers.”— 17th 
863 


, 1863. 
972. CHARLES WILLIAM SIEMENS, Great treet, Wartamaster, and 
FREDERICK SIEMENS, Birmingham, “ Furnaces.”— 18th April, Insts 
978. PHILIP GEORGE ROWELL, Castle-square, and HENRY HOLT, Red Cross- 
otrect, Brighton, Sussex, “ Bands of locumotive engines and tender springs.” 


April, 1*63. 

1023. JAMES “THOMPSON, Bilston, Staffordshize, “Punching metals.”—21th 
April, 1863. 

685. ALFRED FORD, Stewart’s-buildings. Battcrsea-fields, Surrey, and RICHARD 
RigG, Great Winchester-street, London, ** Vulcanised india-rubber.”— 21st 
April, 1863. 

992. HUDSON YEADON, EDWIN YEADON, and SAMUEL YEADON, Stockport, 
Cheshire, and JOHN YEADON, Leeds, Yorkshire, “* Healds for weaving.” — 21st 
April, \863 

993. HUGH DONAID, Renfrewshire, N.B., “Bending or straightening metal 
plates.”—2'st April, 1863. 

995. WILLIAM COLBORNE CAMBRIDGE, Bristol, ‘‘ Construction of harrows.”— 
2st April, 1863. 

1006. GILL BRIDGES BARBER, Stock-strect, Cheetham-hill, Manchester, 
** Steam boilers.”—22nd April, 1863. 

1072. GEORGE EDMOND DONISTHORPE, Leeds, Yorkshire, ‘‘ Apparatus used 
when getting coal, &c.”—28th April, 1863. 

1104. JAMES PURDEY, Oxford-street, London, “ Breech-loading fire-arms.”— 
2nd May, 1863. 

1223. WILLIAM CLARK, Chancery-lane, London, “ Repeating fire-arms.”— 15th 


May, 1863. 

1000, FRANCOIS DURAND, Paris, ‘‘ Moulding articles of china or clay, &c."— 
22nd April. 1863. 

1007. JOHN WILLIAM Porritt, I Park- a, , Peckham, Surrey, and WILLIAM 
LUNDI DUNCAN, Pi » London, “ Distri- 








buting sand on rails of railways, &e.” ” sand April, 1863. 
= PETER MOGREGOR, Manchester, “ Spinning and doubling. "—23rd April, 
1863. 


Patents on which the Stamp Duty of £100 has been Paid. . 

977. JOHN FREER, Rothley, Leicestershire, * Machines for planting grain, &c.’ 
18th April, 1859. 

1031. GEORGE WARD, Blackburn, Lancashire, “ Making healds,.”—25th April, 


1859. 
= THOMAS SEAVILLE TRUSS, Darlington, Durham, “ Pipes.”"—21st April, 
1859. 
1033. THOMAS ALDRIDGE WESTON, King’s Norton, Worcestershire, “ Pulleys.” 


April, 1859. 
1115. ROBERT MUSHET, Coleford, Gloucestershire, “ Cast steel.”—3rd May, 
1859. __ 


Notices of Intention to Proceed with Patents. 
3166. EMILE WATTEAU, Middlesboro’-on-Tces, Yorkshire, “An improved 
screwing and tapping machine.” —tth December, 1865. 
3191. JOHN TOWNSEND, Shelf, near Halifax, Yorkslure, “Improvements in 
steam boilers or for g steam.” 
3191. JOHN GODDARD, Spring-place, St. Peter’s-road, Hammersmith, Middie- 
sex, *C erta‘n improvements in the manufacture of fulding shutters. mm ih 








898. CHARLES THIEME LIERNUR, Frankfort-on-the-Maine, “A 
method fur the inoffensive removal of all fluids, solids, and gases from 
waterclosets or privies and their conduits, and of storing said mat rials so 
that they may be applied in their natural unchanged form to agriculture 
and other branches of industry.”—27th March, 1866. 

903. ROBERT MAYOR GRAYSTOCK, Salfurd, Lancashire, “ Certain improve- 
ments in looms for weaving.” 

905. THOMAS KYDER, Manchester, “ An improved apparatus for mashing malt 
or grain to be used in the processes of brewing aud distilling.”— 28th March, 
1866. 

907. THOMAS STOREY, Lancashire, and WILLIAM VIRGO WILSON, East 
London Chemical Works, Mile End, London, * improvements in the manu- 
facture of leather cloth.” 

909. MORRIS MYERS, St. Pancras, London, “ An improved apparatus for 
sifting sugar or flour, or other meals, or separating the smaller from the 
grosser particles in sauces and condiments.” 

911. REUBEN NOAKE, Wolverhampton, Staffordshire, ‘“ Certain improvements 
in the manufacture of iron safes and other strong boxes.” 

913. EDWARD KOCHS and THEODOR REUTER, Dartmouth-street, Great Queen- 
street, Westminster, aud OLAUS HENRICI, Aylesford-street, Grosvenor-road, 
London, ** Improvements in the construction of bridges, arches, and roofs.” 

915. JOHN COWDERY MARTIN, High-street, fame Surrey, “ An improve- 
ment in treating bones, and in the ducts therewf.” 

917. HENRY EDWARD NEWTON, Chancery-lane, ‘London, “* Improvements in 





apparatus for decorticating rice and other grain.”"—A communication from | 


Edmond Théodore Ganneron, Boulevard Beaumarchais, Paris. 

919. CHARLES PARDOE, Brierly Hill, Staffordshire, * 1 
construction of cuke ovens.” —29th March, 1865. 

925, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
bleaching books, engravings, paper, cotton, and other similar articles and 
substances.”— A communication from Justin Henry David, Paris. 

927. ROBERT HINESON, Mancl ** An imp nt in aérated waters.” 

929, JOHN BLAIR, Caledon Mills, Manchester, ** An improvement in shirts.” 

931. WILLIAM READ, Coventry, Warwickshire, “ linprovements in electro- 
magnetic power engives."—A communication from William Henry Read, 
San Francisco, Califurnia, U.S.—3lst March, 1866. 

933. WILLIAM BLOW COLLIS and EDWARD JOHN COLLIS, Stourbridge, 
Worcestershire, “ Improvements in coke ovens.” 

935. JOSEPH JULES DERRICY, Aucien Chemin de Ronde Ménilmontant, 
Boulevart Belleville, t’aris, ** Improvements in machinery for the manutuc- 
ture of lozenges, wafers, or pastilles of pasty materials.” 


in the 





iv 





a 





, 1865, 

3202. CHRISTOPHER EASBY, Rockingham-street, Sheffield, “An improved 
truss.” 

3210. LEVI LEMON SOVEREIGN, Pentonville-road, London, “ Improvements in 
the naves and axle-tree boxes of carriage wheels.”—12th December, 1865. 

3217, JAMES HENRY SMITH, East-road, Hoxton, Middlesex, ** Improvements in 
sewing machines.” 

3224. JOHN SANDERSON, Sharrow Vale, ee. “Improvements in the 
manufacture of railway bars.”— 13th December, | 

3228. HARRY PROWSE, Birmingham, *‘ Certain improvements in the manufac- 
ture of felt.” 

3231. WILLIAM WINTER, Leeds, Yorkshire, “ Improvements in the bearings 
of certain wheels and pulleys, applicable to various kinds of machinery.” 
3237. JACQUES MASSON, Boulevart Sebastopol, Patis, “ An improved appa- 
ratus for apportioning the fodder of horses, cattle, and other domestic 

animals.” 

3242. HENRY GEORGE FAIRBURN, St. Luke's, London, “ Improved machinery 
for compressing and solidifying coal, clay, and other analogous substances.” 
—l4th December, 1865 

3247. GEORGE WARRINER, Little Iford, Essex, *‘ Improvements in the con- 
struction of fire-places and furnaces.” 

3249. JAMES ASTON, Hythe, Kent, ,.” Improvements in breech-loading fire-arms, 
and in ammunition fur the same.” 

3250. CHARLES BLYTH, Dundee, Forfar, “Improvements in holders for 
hackling se for jute, hemp, flax, and other fivrous substances.”— 15th 
December, 

3257. FRANCIS a and WILLIAM ASTLEY, Blackburn, Lancashire, “ A 
means or method of and apparatus to be employed for utilising waste hicalus 
for weaving.” 

3259. JAMES ATKINSON LONGRIDGE, Abingdon-strect, London, “ Improvements 
in locomotive engines.”—16th December, 1865. 

3261. SAMUEL WHITEHOUSE, sen., SAMUEL WHITEHOUSE, jun., JEREMIAH 
WHITEHOUSE, and WILLIAM WHITEHOUSE, Dudley, Worcestershire, 
“ Certain improvements in the means of collecting waste gases arising frum 
blast furnaces.” 

3266, ORIEN CLARKE BURDICT, New Ilaven, Connecticut, U.S., “ Improve- 
ments in machines for making metal nuts, ona in dies for the same.” 


3319. GEORGE TOMLINSON Brixton, Surrey. 

machinery for raising or forming articles of sheet metal.” 

—A ae from Mellen Bray, Ha’ Boston, U.8.—2%nd 
3343. JOSEPH BENN, Goat, near 


near Cockermouth, Cumberland, and GEORGE 
OSWALD LUCKMAN, Mi ter, ** I in for @ 
yh mae labels, stamps, envelopes, and shects of paper,” — 21th 


bar Soe ts in the pote of re te rare oe 
wv in conductors.”"— 
28th December. | 

3385. WILLIAM FRAZER COCHRANE Springfield, Clark, Ohio, Bae Mh na 
ments in the means of feeding meal to the bolting reel in’ flourl ng mills."— 


December, \ 
30. THOMAS EDWARD VICKERS, Sheffield, “ Improvements in machinery for 
35. WILLIAM CLARK, Chanosry-lane, Lotion, Improvements'tn preps 
3 London, “ Inv its in ring 
and treating wood weed al Gen baie OF En etal of paper.”-——A com- 
munication from Jean Baptiste Neyret, Zéphirin Gaspard, Alexandre Nathan 
— oo Alfred Fredet, Boulevart St. Martin, Paris.—4th 
january, 5 
181. a CLARK, Chancery-lane, London, “ Improvements in the means 
ook cqpenetnn tee tactainn ont comwine motive power.”— A communication 
Alexandre Bobrownicki, Boulevart St. Martin, Paris. —19th January, 


1866. 

203. THOMAS ROWATT, jun., London, “Improvements in lamps for burning 
parafiin, petroleum, tine, and other hydrocarbon olis without the use 
of a glass chimney.”—22nd J. . 1866. 

228. MARK | SILVESTER, Gilbert-road, Kennington-lane, Surrey, “ An improved 
5 d for ing incrustation in steam boilers.” — 2ird 


january, 1866, 

278. WILLIAM HERSEE and GEORGE SMYTH, Mitcham, Surrey, * Improve- 
ments in the manutacture of printed floor-cloths, oil-cloths, table covers, and 
other similar fabrics.”—29th January, 1866. 

394. —s EDWARD FRANCIS DE — Mariborough-hill, St. John's-wood, 

“ a compositions for preserving metals from oxidation. 
qoreegion, and galvanic action, for protecting metals used in the construction 
of ships against the destructive effects of sea water, and preventing their 
fouling, for protecting woods from the attacks of auimaiculew, and preserving 
wood from damp, rot, and decay, for exclucing damp from walls, and for uso 
in submarine and other telegraphy.”—8th Fi My 

= Bey ky a. Toulouse, France, *' Manufacturing iron and 
8 t age metals, together with pre 
same.”—23rd Fi , 1866. — ae ae 

602. MYER MYERS, MAURICE MYERS, and WILLIAM HILL, Birmingham, 
“New or — (apparatus for the use of smokers, parts of which 
oper oe — oe ring or ee of cigarette and 

ng OF Connect t ed 
one een. ig ting together straps and banda, 

766. SCOVIL STURGIS MERRIAM, Springfield, ea, U.S, “ Animproved 
submarine and torpedo boat.” 14th March, 1866. 

769. GEORGE MCKENZIE, Glasgow, Lanarkshire, = we “Improvements in 
obtaining illuminating gas and oil.”—15th March, 1 

806. THOMAS GEORGE SYLVEN, Bedfurd-strect, Aang London, “ Improve- 
ments in breech-loading guns.”—1%th March, 1866. 

846. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
——a bat poe a * a — cut pile fabrics double.” - A 

mi rom Anton Funk, mil Becker, and August Hot! bauer, 
Berlin, Prussia.- 22nd March, 1866. ase we: 

859. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ A new or improved 
process of transforming scraps or ‘cutuings of Bessemer stec] and other scraps 
or cuttings of tron, puddied steel, and east steel into ingots of cast steel.”—A 
communication from Emile Martin and Pierre Emile Martin, Faris. 

868. JAMES ERSKINE, Newton Stewart, Wigton, N.B., “ Improvements in 

apparatus for filling cartridges for breech-loading guns.”—23rd March, 1866, 

911. REUBEN NOAKE, Wolverhampton, ff , “Certain imp ents 
in the manufacture of safes and other strong boxes.” 

919. CHARLES PARDOE, Brierley-hill. a “ Improvements in the 
construction of coke ovens.”—29th March, 1866 

eS ee pred SHAW, Biddeford, York, Maine, U.S., ‘A new and 
useful knitting mi ne.”—A communication f onas 
Seren Onin Un rom J Hinkley, Norwalk, 

951. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in power looms for agree ”— A communication from William Breitenstein, 
New York, U.8.—3rd A \ 

969. FRANCOIS KEBIERE, St. Pierre les Calais, France, “ Improvements in 
bobbin net or lace machinery.”—5th A 1866. 

1039. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, “ Certain new and 
useful improvements in springs which are particularly adapted to use as rail- 
road car springs, but may be applied tu other purposes.”—A communication 
from Alexander Watson, New vom, U.8.—12th April, 1866, 
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All persons having an interest in opposing any one Aad such applications 
should leave particulars in writing of their to such at 
the oftice of the Conunissioners of Patents within fourteen days of its date, 


List of Specifications Published during the week ending 
2lst april, 1866. 

1190, 10d. ; 1191 Sd. ; 1192, 10d, ; 1193, Bl. : 1104, 41.; 1195, In. BAL; 
1106, 41. ; 1107, Is, 24.5 1198, Is, da. ; 3 1199, 41. ; 1200, Ou, s 121, 1s. ; 
1202, 104. ; 1203, 1s. 6d | 1204, 2s. 3 1205, 4d. ; 1206 ld. 5 1407, acl. 5 1208, 
td. ; 1209, 2s, 8d. ; 1210, Sd. ; 1211, Bd. g N212, dd. ¢ 1DL3. od, 3 ald, 4a. ; 
1215, Is. 2d. ; Lal, 8d. ; 1217, dd. ; 1218, 4d. ; 1219, 440: L220," 4d. ; 1221, 
4d. ; 1242, 44. ; 1293, Im, 5 Lue. ‘lod, 3 1223, 4d: 1296, 4d. ; 1227, is. ; 
1228, 10d. ; 1229, 8d. ; 1230, Is. OJ. ; 1991, Sd. ; 1282, 6d, 





*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price ail postage. Sums exceeding 5s. must be remitted oy 
Vost-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Kennet Woodcroft, Her Majesty's Patent Office, Southampton-vuildings, 
Chancery-lane, \e 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly THE 
ENGINEER, at the office of her Majesty's Commissioners of pm Ed 


Class 1.—_PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 


2179. J. R. ARNOLDI, Hunter-street, London, ‘* Steam engines.”—Dated 2th 
September, 1805, 

This invention relates to the valve motion and reversing gear of steam 
engines generally, avd has for its object the simplification of the parts, the 
obiaining of a more direct action, economy of constraction, with considerable 
reduction of friction and wear and tear of the parts. According to this 
invention, as applied, for example, to an oscillating engine, the rocking shaft 
which actuates the valve spindle is the same as heretofure, bat in teu of 
receiving its rocking motion from the lifting quadrant and parts connected 
therewith, it is actuated directly by a . the are of 
which is struck from the centre of the trunnions of the cylinder. This quadrant 
is pivotted in the centre, and within it works the die or sliding vlock on the 
lever arm of the rock-shaft, By tarning the quadrant more or less, or varying 
the angle of the sume, the valve may be either reversed, or the steam ctit off 
to any required degree. Any convenient or well-known mechanical contrivance 
may be employed tor varying the angle of the quadrant. It will thus be 
seen that by the arrangement above described the rock shaft derives its 











3267. HENRY CAUSER ENSELL, St. Helen's, L hi in 
smelting copper, and in wear) _ from - gases and v vapours given 
off during the said Ati » 8 

3276. WILLIAM (REASY, Hull's ior} Bedfield, Witham Market, Suffolk, 








937. NARCISSE LEGENDRE, Calais, France, “ Improvemeuts in the 
ture of lace, gauze, net, or elustic fabrics.” 

939. CHAKLES TURNER, Southampton, “Improvements in apparatus for 
oe brushing and rubbing.” 

941. EDWARD BROOKE, jun., Huddersfield, Yorkshire, “ Improvements in the 
construction and ar and material for effecting the 
deodorisihg of noxious” gases arising frum sewers and drains, and for the 
More effectual ventilation of sach sewers and drains.” 

943. MARIE PIERRE ERNEST VORS, Marvejvis, France, “* An improved instru- 
ment for cleaning pipes used for smoking.” — 2nd April, 1866, 

945. GEORGE DAVIES, Serle-sireet, ee gee ‘s-inn, London, * Improvements in 
braiding and weaving "— from Florence Lucas 
Veerkamp and Charles Francis oonaie Philadelphia, Pennsylvania, U.8, 

949. ALFRED GEORGE LOCK, Roseland, Millbrook, Hampshire, * Improvements 
in the preparation and application of malt grains or brewers’ refuse as 
@ manure.” 

951. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in power looms fur weaving.”—A communication from William Breitenstein, 
New York, U.S.—3rd April, 1866. 

955. GEORGE PRINTY WHEELER, Abinghall, Gloucestershire, “An improved 
domestic polishing powder.” 

957. PIERRE JOSEPH MACAIGNE, Rue de Bouloi, Pariz, “ Improvements in 
jacquard looms or machinery for weaving.” 

959. WILLIAM LeTTs, Wharf-road, City-roa’, London, ** Improvements in 
colouring capsules.’ 

961. RICHARD SWEETING, je Ny thane —s Essex, *‘ Improvements 
in labels for trucks used fi ur the trausport of goods and merchandise on rail- 


ways. 
963, MICHAEL HENRY, Fleet-street, London, ‘‘ Improvements in apparatus for 











p' in hinery for drying and bleaching grain and other 
materials.” 
3280. LOuIs DURAND, St. Martin’s-le-Grand, London, *‘ Improvements in 
dyeing and printing.”"—19th December, in65, 
3289. THOMAS RICKETT, Upper Barusbury-street, Islington, London, “ Im- 





in the of metal tubes fur gun barrels and other 
purposes, and in machinery or appnsnins employed therein.” 
3291. MICHEL SIEGRIST, P reet, * Impruve- 





ments in apparatus for the use of passengers ‘and others in ‘signalling on 
railway trains.” 

3295, FREDERICK aun HANCOCK and CHARLES LAMB HANCOCK, Dudley, 
Ww in for ships and vessels, parts of 
— are cooheae to windmill sails and fan blowers.”—20th December, 


3203. _ DAvieEs, Serie-street, Lincol 1’s-inn, London, “An improved 
gas-burner.”—A communication from James Stratton, Philadelphia, Venu- 
sylvania, U.8.— 21st December, 1865, 

3311. LEOPOLD D’AUBREVILLE, Boulevart de Strasbourg, Paris, “ An im- 
proved method of, and apparatus for, simultancously manufacturing or 
weaving two separate atone and the same operation, on a common 
hand or power loom slightly modified for the purpose.”—A communication 
from Gerber-Ulrich, Sainte Maric-aux. aux-Mines, France. 

3313. JAMES ANDERSON, Sh ent, * apparatus to 
facilitate the cleansing, examination, and repair Tanta ane and 


other submerged structures.” 
3317. GEORGE DAVIES, Serle-street, Lincoin’s-inn, London, “ Improved appa 
for combustible 


ratus 
for heating, 
Stratton, Philadelphia, Pennsylvania, U.S. 











motion entirely from the oscillation of the cylinder in conjunction witi the 
d whereby eccentrics are dispensed with.— Not proceeded with, 


2489. A. RIGG, jun., Chester, “ Centrifugal pumps and fans.”— Dated 28th Sep- 
tember, 1865. 

When water, air, or other fluid leaves the blades of centrifugal pumps or 
fans it assumes a rotation with its forward motion. This invention consists in 
fixing vanes in such a manner as to lead the water or air striking against them 
into its ulth i By this means the force of rotation is 
converted into additional forward motion, and is not destroyed or lost, as in 
the ordinary pumps or fans, This addition will, in the case of screw fans or 
pumps, resemble another screw fixed behind tne rotating blades, ana with 
reversed blades, aud in the common fan or pump the guides will be fixe 
a the disc, and most conveniently attached to the casing.— Not 





2502. W. E. GepGE, Wellington-streel, Strand, 
communication. — Dated 2uth September, 1865, 
This invention cannot be described without refe to the drawing 
as, D. GREIG and R, BURTON, Leeds,“ Travelling cranes, "— Dated ind October, 
1365, 


London, “ Steam engines.”— A 








apparatus, are capable of traversing. Such cranes have been in 
some cases actuated by an endless rope running from end to end of the line of 
rails, and actuating a pulley from which the winding or lifting arouein es 
been driven. Now according to this invention the patentees employ the 
endless rope which actuates the winding also to t this appa- 
ratus with its beams or girders along the lines of railway, and this they do by 
employing two yen in connection with the winding apparatus and cross beams, 
and through these clips the endless rope passes; by closing by a suitable handle 
or instrument une of the cilps, one side of 
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9529, H. A. BONNEVILLE, Porchester-terrace, Baynoater, “ Manufacture of in the ue Une of Sets enables one to he used for carriages to run in CoMMERCIAL Party ARLIAMENT.—At the monthl; 
sheet tron or steel cylinders for boilers, d:c.”—A communication.— Dated 3rd | one direction, and the other for carriages to run in the other direction between umber the Bradford Ohamsber af uedmaree gulietieg, thane 
October, 1865. the termini of the way. The javention ajeo in the employment, reported that a commercial party in the House of Commons had 
This invention relates to an improved mode of and for manufac- | combination with a pneumatic way, of branch With the main been £ | h: f Co 
faring cylinders of sheet Iron or stec! in the role lvetting oF soldering, tube on te sides of station or polot where itis desired stop the n form Come an wee panonnsed O ambers of Com- 
adapted for steam or other It consists, | carriages pe. nerpene of conducting the servent such station or | merce, to whom proceedings relative to the commercial interests 
First, in obtaining cylindrical thoes of leew ty sabes Githant eotioitng, oak or | point withont interfering with its continuity, and tharsiy sentering the cpere- of the country gh ns be referred—Lieut.-Colonel Akroyd, M.P., 
rivet’; and, Becondiy, n the i arrangement and construction of tion continuous, It also consists in the employment, in combination with the as secretary.— Manchester Courier. 
veil y for producing this result. A cylinder of suitable thickness is | viaduct tbs ee adh: oo ad beg eres alae iny | bapricy Fyn Getivery Steer THE LATE ACCIDENT ON THE Vara or Neata Rawar.—The 
produced by running into a mould with a core any fusible and malleable stop gates, so arranged that the stop gates may shut the receiving and delive: A aa 
material, but preferably steel obtained by t known as ‘* Bessemer.” | gates out of the circuit, and permit them tobe opened for esaption and deliver seees wee commer on Tuesday, and the hid death from injuries 
The upper roll is then introduced into this cylinder by means of a movable | without interrupting circuit. It also in the tubes at | that the deceased (W. Thomas) met with his h from injuries 
cage worked by a steam cylinder or otherwise, so as to allow the roller to | the stations and auld ol a way conan wide Ue ntaeioeed by the | received in the co! ion on the 27th of March ; that the collision 


enter the oe. This upper being fixed, and the lower one larger and 
movable, Sree ressure is from below in any suitable way. In order 
to join several of these cylinders, the rolls are made with graves so as to form 
an interior flange on the female or outside cylinder, and an outside flange on 
the male cylinder. To join them the female cylinder is heated, and the male 
made to enter itin @ cold state. The constraction of the heated end renders it 
impossible to separate the two without breaking. 


Ciass 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2474. A. MOORE, Moore, near Warrington, Cheshire, “ Signalling on railways.” 

— Dated 27th September, 1865. 

This invention is designed to effect the raising of the arms of the semaphore 
signals, or for actuating signal lights used on railways by the passing of the 
train over any given portion of the rails by self-acting mechanism, and without 
the intervention of an attendant or sh he im consist in 
an arrang and ¢ of to actuate or raise the signals, 
which are to remain visible as a warning to the engine driver of the next train 
until the previous train has passed over any regulated distance, and so acted 
upon the releasing apparatus or station, after which time tie warning or 
engaging signal is released by the self-acting mechanism indicating that the 
following train may proceed over that distance safely. The apparatus consists 
of two small cylinders or bellows, which may be situated either a few yards or 
miles apart, at each end of a certain section of railway, and are conuected 
together by a tube or pipe ; one of these cylinders or bellows (and the connect- 
ing tube) is filled with air or liquid, so that on deing subjected to pressure the air 
or liquid will move through the tube and inflate or raise the other bellows, or 
raise a piston in a cylinder which is only partially filled or inflated. 


2481. J. J. M’Coms, Liverpool, “ Construction of paddle-wheels."—A communi- 
cation.— Dated 27th September, 1865, 

This invention relates to an improved construction of paddle wheel from 
which a more effective propelling power may be obtained than from the wheels 
in general use. It saves the power which is lost in the violent percussion 
which is inseparable from a rapid perpendicular action against the water. It 
does not, therefore, cause that concassion and vertical vibration so destructive 
to the boat and inimical to her speed. The boat is also free from the heavy 
and retarding friction of the backwater. The arrangement of the floats is such 
that they concentrate their power or pressure at their outer ends, as it is with 
the wings of a bird or the blades of an oar, and this is directly transferred to 
the shoulder of the wheel shaft next the boat. The floats enter the water pro- 
pelling, and leave the water propelling, free from the impediments of percussion 
and lift. The action of the wheel is that of the oar at its best angle, gathering 
its power gradually, and always reaching into undisturbed water. 


2493. D. SPINK, Weston-super-Mare, “ Propelling ‘vehicles and ships.”—Dated 
28th September, 1865. 

This invention consists in the application of the’ pressure which a column of 
steam exerts when escaping either into the atmosphere or a condenser, the 
direction ot which force is opposite to that of the escaping steam. In carrying 
out this invention one, two, or more valves are employed, which may 
worked by a small separate engine, or by any other suitable means, which 
valves are placed in the pipe or pipes or channels through which the steam 
passes, and are so arranged that one valve is open while the other Is closed.— 
Not proceeded with. 

2496. W. E. NEWTON, Chancery-lane, London, “ 
cation.— Dated 2th September, 1865. 

The object of this invention is to shoe horses in such a manner as to main- 
tain the shape of the hoof, and also to enable the hoof to return to its primitive 
form when it has been deformed. By the adoption of this system of shoeing 
freedom of action will be given to the horse, and any malformation of the hoof 
and lameness consequent upon bad shoeing can be remedied. To attain this 
result, two strong oblique points are formed at the extremities of the two 
quarters or the heels of the ordinary shoe, and at the inner side thereof, which 
constitute inclined planes and give support to the terminals of the arch of the 
hoof. These two inclined planes are arranged in opposite directions. and con- 
stitute a kind of wedge, and while serving to support the horse at rest, and also 
during the march, give the two heels a tendency to separate or spring apart 
more or less under pressure, according to the obliquity and length of the slope. 
The heels will, however, resume their normal position on the horse raising its 
foot from the ground and relieving the shoe of pressure. An elastic shoe is 
thus obtained, capable of adapting itself to the natural spring of the horse’s 
2510. J. W. Hurst, Deptford, “ Life rafts.”—Dated 30th September, 1865. 

A life raft constructed according to this invention consists of two longitudinal 
pontoons of iron, or of wood bound with iron, such pontoons being united by a 
wooden deck, and kept apart as required by means of diagonal bars or 
stretchers underneath the deck. The pontoons are or may be circular in the 
cross section, and it is preferred that they should be tapered at the two ends, 
and formed in a manner similar to boats or vessels intended to be propelied on 
the water ; or the pontoons may be straight tubes, united by portions at each 
end, of the form required for entering and passing through the water. The 
raft thus constructed is intended to be used as a substitute for ordinary ships’ 
long boats, and to be kept ready for | hing when required; or it may be 
constructed so as to be capable of being taken to pieces and stored. When 
constructed so aa to be taken to pieces, the raft consists of three main parts, 
viz.,the two pontoons and the wood intended to form the deck, which parts 
are capuble of being stored on the deck of a ship or vessel ready for putting 
together when required. In order to put the sail parts together, the two sides 
of the deck are fixed to the inner sides of the pontoons by means of clamps, 
spring hooks, and other suitable fi , and the di 1 stretchers are 
fixed to the same underneath the deck by means of cye bolts inserted in the 
pontoons to receive the ends of the stretchers, but this mode of fastening may 
be varied. On the upper part of each pontoon is fixed a gunwale in which is 
inserted a series of rowlocks, and in which may also be inserted posts or rods 
for ropes, on which may be fastened strong canvas for the protection of those 
on the raft. ‘The interiors of the pontoons are divided by a series of bulk- 
heads formed of iron of the usual section for such purpose, each of the divisions 
being accessible through a manhoic on removing a water-tight cover from the 
same. ‘The said divisions between the bulkheads are adapted for receiving 
provisions and other articles. The raft is intended to be steered by means of 
an var at one end, and propelled by oars at the sides, or by sails or otherwise, 
as may be preferred. 

2520 T. WILLIAMS, Newington Butts, London, ‘* Atmospheric buffing apparatus.” 
— Dated tnd October, 1865. 

This invention consists of a cylinder open at one end and free to slide to and 
fro upon a frame to which it is connected. One end of the frame carries a 
cross-bar, to which a rod, armed at its inner end with a piston, is secured. 
This piston fits accurately in the cylinder, and the cylinder is free to move 
along the piston on this body to which it is attached, receiving any shock or 
blow. An air cock is connected to the closed end of the cylinder.— Not pro- 
ceeded with. 

2526. H. G. JAMES, Clifton,“ Railway signals.” — Dated Ind October, 1865. 

This invention consists in acting upon railway signais by passing trains or 
engines in the following manner :—The inventor attaches a lever to the sleeper, 
which is at that point by preference made of metal, and connected with the 
rail; the lever is hung in a cutting or channel and extends below the metals, it 
is connected to a crank on the end of a rod leading to the signal post, and a cow 
wheel is Oxed vertically on the other end of the rod, and gears into a smaller 
wheel or a quadrant fixed to the post horizontally. On an engine or train run 
ning Inte the station or on the line the flange of the wheel acts on the lever, 
turns it down berizontally into a groove cut in the metal. raises the crank, and 
thus the signal is turned. The signal is kept in position by a catch, by pre- 
ference on the signal pest, dropplug into one of the coc- of the vertical wheel ; 
that part of the lever which projects is covered with guita-perena or «une 
other tough substance. After ihe departure of the train, the catch is released 
by a running wire pulled by an attendant at the station, whereby the « 








Shoeing horses.” —A communi- 








wha ie 





returned to ite first position by a spring acting beneath the lever + the 

signal post. tle connects a syual bell at the station with the dise signal, and 

Pats it in motion by a vertical wheel or arm attached to the signal poet with a 

running wire, s@ that, a8 soon as the signal le torned by the engine wheels it 

Will pull the wire and strike once on this bell Vil proceeded with 

9437. W. . NewrTon, (hencery-lane, London, * wrumatic wope for the frome 
Wh bathe ettert, mervhandia, and poussengers | commanedtaa 


ard teteter. 1865 
This invent) « constets in the employment of a continueus viateet of taldn 
tm which the rlages run This tating forme a complete endless way or « 
afrtarget = « form two lines between the terwenl of the ware An alr 
0 placed at come convenient part of the tubular way ft the pur cme of «al 
tag the air from the front of the train, The whole vohame or beaty of « 
of tubes from the eatermal « 
f the external alr, the air tn the 


therefore, be & paratet within the viedue( 
ephere, and being free from (he inflaence - 
may *e 
— 


wade to retete W. a 





catriage or its piston running into them, so as to form an air cushion for the 
purpose of overcoming the momentum of the carriage and stopping it, It 
further consists in providing vents to the above mentioned air chambers so as to 
regulate the compression of the air therein, and thus control the stoppage of the 
carriage, so that it may take place at the desired point. 


Class 3.-FP ABRICS. 
Including Machinery and Mechanical Operations connected with 


nd 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, de. 








2533. C. WALKER and W. PRESTON, Batley Carr, Yorkshire, ‘‘ Machinery for 
or other fibrous substances.” — Dated 3rd 3rd October, 1865, 

This invention consists in dispensing with cone rollers and substituting a flap 
binged under the doffer, extending across the machine, and which is caused to 
flap or oscillate by means of crank motion actuated from any convenient 
moving part of the machine, thereby constantly tapping, batting, or pressinz 
the fibrous substances as they are doffed from the card surface during the 
process of twisting and drawing, or the formation of the roping, by which 
breakage is prevented and the roping is more eveuly formed 
2476. W. TATHAM, Rochdale, *“‘ Apparatus for preparing and spinning cotton, 

&c.” — Dated 27th September, 1865. 

This invention has reference to machinery for preparing and spinning cotton and 
other fibrous materials, and commonly known as carding engines, slubbing frames, 
roving frames, mules, throstles, or other machines for similar purposes. First, 
the improvements consist in certain modifications of and additions to the 
arrangements of the self-weighting and others of the rollers for which letters 
patent were granted to the present patentee dated the 2ith November, 1862 
(No. 3155), Secondly, in forming the buffers or stops for the mule carriages 
and the slips or rails on which the carriage wheels run of one piece, or in 
connecting them together if formed of separate pieces, by which means the 
stops are better able to resist the impetus of the carriage than when they are 
fixed to the floor in the usual manner. 

2501. W. SCHOFIELD, [eywood, and J. SMITH, Barenden, Lancashire, “ Appa- 
ratus for bleaching, soaping, clearing, and washing fibrous and other materials, 
yarns, and fabrics.” —Dated 29th September, 1s65. 

This invention cannot be described without reference to the drawings. 

2517. W. E. NEWTON, Chancery-lane, London, “* Machinery for feeding fibrous 
—— to preparing, carding nd, - other machinery , for wor' ‘king wool and 
ot ication.— Dated 30th September, 





1865. 

The object of this invention is to supersede the manual feeding of wool to 
preparing and carding machines, or the laying of the roping by mechanical 
means on the feed cloth. The machinery is intended to form the wool or other 
filamentous matters into sheets of equal thickness and breadth throughout 
their length, In which state the wool is to be presented to the feed rolls of the 
first of a series of preparing or carding machines, and delivered to the action of 
such machine. The machinery consists, First, of a self-acting distributor, 
which carrics the wool from a hopper to an endless apron, in passing over 
which it is oiled, and in that state is delivered to a beating engine. Afier 
passing through the beating engine the wool is allowed to accumulate on an 
endless apron, which delivers it to a pair of compressing rollers, the pressure of 
which reduces the wool to a bat. ‘The wool thus compressed is delivered ina 
continuous sheet on to a roller, round which a cloth passes from a cloth roll to 
a lap roll, and by the rotation of this lap roll the sheet of wool is laid or 
lapped around the roll, its laps being kept separate by the interposed cloth. 
2518. S. FAULKNER, Blackley, Lancashire. “ Apparatus for grinding cards for 

carding engines.” — Dated 30th September, \s65. 

This invention relates to apparatus for grinding cards in which a roller 
acting along the whole length of the surface to be ground is employed. This 
roller the patentee constructs of light iron and covers it with leather, which, 
after it has been ground true, is coated with shellac varnish, and upon that is 
applied a film of emery. To the grinding roller he imparts a traversing 
motion during its rotation, and this he effects by means of a disc placed at an 
angle to its axis, and constituting, there‘ore, a cam, to act by its surface 
against the grinding roller, which is kept in contact with the said cam by a 
spring. 

2519. W. LonarottTom, Barnsley, Yorkshire, “ Weft winding machinery both for 
winding on bobbins and cops, also for a shuttle to hold the cop when weaving.” 
— Dated 30th September, 1865. 

This invention consists in driving the spindles of weft winding machines by 
means of bevel friction, and also in making that part of the spindle which 
receives the bevel wheel hollow, whereby the motion is communicated thereto, 
and the top part of the spindle is made smaller with a square, oblong, or other 
shaped hole; by the-e means the top part of the spindle can be driven by 
the lower part and still allow the spindle to slide up and down free and easy. 
2538. W. KE. NEWTON, Chancery-lane, London, “* Machinery for , twist- 

ing, doubling, and winding yarns or threads.”—A communication. — Dated 
3rd October, 1865, 

This invention consists in the adaptation to the thread guide bar of the 
above description of machinery of eyelets made of glass, porcelain, earthenware, 
or other hard, durable. and vitreous substance, in place of the metal cyelets or 
perforated metal plates now employed, and which soon become cut, worn, and 
roughened by the passage of the yarn through the saine, so that the yarns or 
threads are continually breaking in consequence of the worn and jagged nature 
of the holes.— Not proceeded with, 

2543. J. WADSWORTH, J/eaton Norris, and T. HALL and §. BONSER, Stock- 
port, * Taking-up motions of looms for weaving.”—Dated Ath October, 1865. 

In one arrangement for carrying out this invention the patentees place a rod 
above or below the cloth beam, between the last lap of the cloth and the cloth 
on the beam, and, when desired, keep the rod parallel by fixing at each end a 
pinion gearing into a stationary rack. They fit one end of the rod to a boss at 
the top of a two armed lever, one arm having a stud placed in a curved slot in 
a bracket fixed to one of the end frames or front rail of the loom, and the other 
arm carrying a swing lever having a regulating stud placed in the slots of a 
double-slotted lever, working on a stud fixed to the framework, the said 
doubdle-slotted lever having an arm worked by a tail or spindle on one of the 
sword arms. They also place the regulating stud in the siot of the lever which 
works a rim wheel, or the ordinary ratchet wheel of taking-up motions. As 
the slay sword moves to and fro it gives motion by the tail or spindle to the 
double-slotted lever, and also to the lever which works the taking-up wheel, 
and as the cloth increases in diameter the regulating stud drops in the slots of 
the double-slotted lever at a variable diminishing speed, in consequence of the 
stud on the ftirst-mentioned arm moving in the slotted curve fixed to the front 
rail or frame ; or, instead of the double-slotted lever, they attach a slot to one 
of the sword arms for performing the same task. 





Class 4.-AGRICUL'LURF. 
Includina Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 

2499. E, COTTAM, Winsley-street, Oxford-street, London, “ Improvements in 
Sittings for stables, cow-sheds, and piggeries, and tn efluvium traps for stables 
and other places.” — Dated 28th September, 1865, 

The First part of this invention consists in constructing portable fittings so 
that, when required, they may be removed. For this purpose in stables the 
patentee uses panels or plates, by preference of iron, for the heal and upper 
sides of the Mitings, while the remaining parts of the sides are by preference 
of wood supported upon sills, and those sills, by preference, such as are the sul- 
ject of letters patent, granted to Louts le Chevalier Cottam on the 4th March, 
1865 (No. G10). And he supports the panels in frames or pillars, whieh f 


into boxes or sockets formed in the flour In cow-sheds and pigyerics he uses 


metal frames, the pillars of which drop late sockets or boxes in the floor; a 
these frames support troughs and pans jor coutaining the liquid aud selld food 
for the animals. 
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NavaL Onpyancn. — We believe that it is intended, on the pro 
motion to flag rank of Captain Astley Cooper Key, ©... to 
offer him a seat at the Boar! of Admiralty, where he wil 
understood, take charge of all matters 
ordnance. The only wonder in our minds is that evel on apy 
ment was not made years ago. We have no lack of gute I 
are now three HO. pounders for want of ships to rec t 
lying on the jetty in l’ortemouth Dockyard. Then, gain, i t 
were —— we are still without carriages on which to ' 
t are waiting the result of experiment i 
hop vel, will be fairly and homoursbly carried out Thet h, again, 
we had ships and carriages ready for the endnance, we very uw 
doubt if we have « stock of proper amemunition for the latter, W« 


connect 


area very pr rating people, and we fear that even the tern 
| exportemees « (‘teens war have feiled to eure us of 


| with equal advantage. 





was caused by the allowed, con to the rules, 
to invade the 7 oct et the tin ie the Rerarns. mea ¢ due. The 
jury added that such a breach of the rules was necessitated by the 
insufficient siding accommodation, and they blamed Mr. Joshua 
Williams and Mr. Donaldson, the managers, for noi attending to 
the complaints made respecting the sidings. 

THE SINGAPORE Gas ComPany.—The directors’ report of thiscom- 
por states that its affairs are in a very prosperous condition. Gas 

been introduced to the Mah and Hindoo temples, and 
native prejudice against the new light is being rapidly overcome. 
The number of private lights on the Ist January, 1865, was 1,325; 
on the 1st January, 1866, the number was 2,694, being an increase 
in the year of 1,369 lights, independent ‘of private lamps and 
cookirg stoves. Gas is also now extensively used for illuminations 
by the Chinese, and also for their Wyongs (or theatres), a device 
having been m: ade in the Chinese peer ye which has given great 
satisfaction. The contract for the public lamps was completed on 
the 13th December, and there is now nightly burning 339 laimps. 
As regards the collection of the gas rental, Xc., this has been 
satisfactory, as the amounts have been paid monthly, without re- 
sorting to legal proceeedings. 

TurkeET Snips or War. —A parliamentary blue book was pub- 
lished on Wednesday, showing the nature and results of the 
investigations of the Admiralty into Captain Cowper Coles’ plan 
for constructing sea-going turret ships of war. Rear Admiral 
Yelverton, Captain Caldwell, Captain J. J. Kennedy, and Captain 
H. B. Phillimore were selected i in April of last year to examine 
and report upon Captain Coles’ plan. In their report they regret 
the severe illness ot Captain Coles, which prevented him from 
avtending the committee and giving explanations in person, and 
they also regret that he declined to name any person to repre- 
sent him. On the 5th of June they furnished Captain Coles 
with a summary of the objections raised to his plan, without 
~~ expression of opinion as to the weight of those objections. 

— Coles ultimately “dediteal answering the objections 
indicated to him, or furnishiug the information previously requeste: 
of him. The report then states a series of advantages which 
the committee considered the turrei system possesses. A list of 
the disadvantages follows, and then comes the general opinion 
of the committee on the system, to which we shall have occa- 
sionto refer at length. 

THE MawRovusse£z.—The trial trip of the Viceroy of Egypt's 
new steam yacht the Mahroussée, designed by Mr. O. W. Lang, 
built by Mr. Samuda, and fitted with machinery by Messrs. John 
Penn and Son, took place on Wednesday, when the vessel attained 
a mean rate of pack over the Admiralty measured mile course in 
Stokes’ Bay of 18} knots, which places her ahead of all sea-going 
steamships in the world in point of speed, the mail stextaships run- 
ning between Holyhead and Dublin now holding second place, and 
her Majesty’s paddle yacht Victoria and Albert the third. The keel 
of the Mahroussée was laid in January, 1865, and her general 
dimensions are as follow: — Length between perpendiculars, 
360ft.; length over ali, 400ft.; beam, 42ft.; depth, 20ft.; tonnage 
o.m., 3,141. Her propelling power consists of a pair of Penn's 
engines, of 860-horse power, nominal, with oscillating cylinders, the 
latter having a diameter of 100in., ‘and a stroke of piston of 8ft, 
Each cylinder weighs, complete, twenty-six tons, and the inter- 
mediate shaft twenty-seven tons. The stokeholes are forward 
and aft of the engine-room, with sixtcen furnaces in each. The 
engines drive two feathering float-wheels of 28ft. diameter at 
their axis, and 33ft. outside the boards, Messrs. Penn never 
turned out of their workshops a more magnificent specimen of 
marine engineering than the machinery of the Mahrouss‘e. The 
hull of the vessel, it is almost needless to say, is beautifully 
modelled, and has a very graceful as well as imposing appearance. 
Inboard, however, the vessel best displays her noble proportions 
in length, breadth, and height; her fittings aft at the same time 
being ‘unparalleled in their splendour. For ward of the engines 
the urrangements are very coiaplete for the accommodation of the 
ofticers and crew, the wardroom exceedingly capacious. The 
engine-room itself is upwards of 20ft. in height, and never, per 
haps, before had any machinery a chance of being seen in work 
The coal bunkers have 2 stowage cz upacity r 
of 950 tons. The ‘ship made her runs over the Stokes’ Bay 
measured mile course drawing J5ft. of water aft and 15ft. 2in. of 
water forward. Her displacement at this draught was 3,135 tons, 
and her midship section 500 square feet. Six rans were made 
over the mile, an. the ship attained a mean speed of 18°534 
knots, equal to 2i} miles per hour, the stezm pressure being 
30lb., the vacuum, mean, 27in., and the average revolutions of 
the engines 26. The indicated horse-power of the engines 6,400. 

THE VALUE OF A MitRoPpoLitaAN RaiLway BILt.—At a 
fully attended meeting of the St. Pancras Vestry, held on Wed- 
nesday, at Camden ‘Town, a communication waa received from 
the Secretary of State for the Home Department, enclosing the 
copy of a question which Sir George Grey had had notice wovicd 
be asked in the House of Commons as to the old churchyzrd of 
St. Pancras,, and to request to be furnished with the facts of the 
case as soon as possible. This letter enclosed « copy of the 
question to be put, of which notice had been given by Mr. M’Evoy 

viz. : **To ask the Secretary of State for the Home Department 
whether he is aware that the Midland Railway Company, having 
obtained an Act (27 and 28 Vict., c. 231), which, by the 23rd sec- 
tion, allows them to pass 2 tunnel under the old churchyard of 
St. Pancras (a closed burying ground), are about to make an open 
cutting through the said churchyard, thereby disturbing the tombs 
and bodies ; and whether the Government will interfere to protect the 
pl ace from such desecration. Mr. Piaw, the vestry ; clerk, said he 
ial prepared a letter in reply, to accompany ¢ xtracts from the 
minutes of that board, showing what steps had been taken in the 
































matter to prevent, if possible, the Midland Company obtaining 
pone to pass through the old churchyard of the parish, and 
ailing that, to get clauses introduced into their bill provi 


that the graves or vaults should be as little disturbed as possi 
This stated that on reference to the last two extracts it would 


seen that Mr. Barlow, engineer to the Midland Company, had 
proposed to the church trustees that the company ’ in 
allowed to carry their works through the burial grown! open 
cutting to the surface, ssteml of by means : /- % 





provided by the Zird section of the Act of i! i 


the church trustees had resolved that the; 
any departure from the strict terms of the A i “ mover 
and seconded that this reply be sent to the I ecretary, a 
in the course of discussion it Was siated ¢ e roof of tl 
tunnel was not to come within twelve feet of t irfa ri 
was denounces ridiculous, as it was well | ou t mn 
wae 80 crowre, thet theete Were Hu aot tuxipos in 
man eighteen feet below the surfs it wae « stated Laat 
was rumoured that there were sete Th wiili 
 « comlition to wink at what the Miiland wished ¢ y¥ out 
The resolution wae carried, a¢ Wee also reeulu tes | by 
r. Cameron, lat ehoukl it vers that i ’ ' 
\ eection of the Midland Ac! woull not be val 
i wren the Burial Act and the commer ‘+e 
ie a em te 22m $45 hm fee) ~~ seed TRE 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent, ) 


On CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Reports 
from Ironmasters : Buyers Holding Back: Reduced Demand from 
“America : Absence of Spirit in the Trade : Railway and Telegraph 
Materials in Request—Pic Iron: No Sales: Insufficient 
Deliveries—Inon One: Increased Value of Good Hematite— 
CoaL: Good Manufacturing Demand—Harpwares : Home and 
Foreign Markets Reviewed : Great Success of Cooking Novelties— 
ProposED Factories Act: Objections by the Wolverhampton 
Chamber of Commerce--INCREASED RAILWAY COMMUNICATIONS 
uN SOUTH STAFFORDSHIRE — OFFENCES AGAINST THE Migs’ IN- 
SPECTION AcT—ARBITRATION: Its Extension in South Stafford- 
shire—THE SEWERAGE AT CHELTENHAM. 

THe condition of the iron trade of South Staffordshire was 

rised by very little spirit, so far as that condition was re- 

flected by the tone of the different members of the trade present 
at the weekly meetings in Birmingham yesterday (Thursday), and 
in Wolverhampton on the day before. Certain of the consumers 
of finished iron are indisposed to buy at present prices, notwith- 
standing the determination of the trade at the preliminary mget- 
ing, that the rates of last quarter should regulate the transactions 
of the ensuing three months. But makers, whilst they are pliant, 
yet are indisposed to give way to the extent desired by some 
customers. How they can sell at the prices which some of them 
are now accepting, is a matter of surprise to many; seeing that the 
cost of the raw material is now so high, and wages above the 
average, whilst prices are at their present ‘‘list ” level. The stocks 
of certain of the buyers who are holding off from the market are 
unusually low, and it is therefore inferred that they will be com- 
pelled to abate their present demand, certainly to satisfy current 
requirements. These remarks do not apply to the buyers of sheets 
of a good quality for galvanésing, which are in fair request for 
markets near home, for Scotland, and for export direct; but sheets 
of an inferior quality are in only small request; and the demand 
for strips and hoops has seriously diminished. This is due, in a 
very considerable degree, to the falling off which is being ex- 
perienced for these last two descriptions in the United States— 
the trade with which country is now becoming very quiet. A very 
fair North of Europe trade is being done. The “tittle kingdom of 
Denmark is just now an animated customer. Some tolerably 
fair orders for plates for maritime purposes of the boiler quality 
are under execution, but for boiler plates proper there is very litile 
request. All the firms engaged in the production of railway work, 
such as tires and axles, are full of orders; and so, too, are the 
makers of fastenings for railway permanent way work. The same 
remark applies to the establishments from which the telegraph 
construction firms obtain their supplies, either of wire or of 
galvanised cast iron fittings. 

Pig iron is not now selling, nor are consumers encouraged to 
purchase, for the makers of pigs cannot deliver anything like the 
quantity that many customers desire within the usual time. 
The supply of best hematite ironstone for use in the blast furnaces 
in this district is being restricted, the possessors finding it more 
ce gy at the present price of pigs to use it up in their own 

last furnaces than to send it away in a raw state. Messrs, 

Schneider and Hannay, whose ore lias been selling recently at 

about 23s. 6d. north of Netherton tunnel, now demand a rise of 

2s. a ton, more with the view of checking the demand than for the 
purposes of sale. 

Coal is in excellent request for furnace and similar manufacturing 
purposes. 

There is no room for complaint of the state of the hardware 
trades of this district. The manufacturers in almost every 
branch are well supplied with orders, This is especially the case 
as regard tin-plate goods, more particularly those of the least 
expensive class; and the firms who are engaged upon articles of an 
improved character to be used in culinary operations are all busy. 


A ready market is found for really valuable multwm in parvo | 
A firm here, who have recently | 


articles fur use in the kitchen. 
been producing a novelty of this class, are intensely busy; and 
they are adapting themselves to the requirements of the iron- 
mongers so Chesorate, in reference to the circulars which they 
send out with the goods, that the article is being pushed upon 
every hand, and not without a proportionate result. A good demand 
is also springing up for season goods in the bath and toilet line, and 
the japan firms by whom these wares are produced are, in that depart- 
ment, becoming quite active. The iron safe makers are all sold 
out, and are still busy, but scarcely so pressed with orders as they 
were amonth ago. Locks are ali in good demand, especially those of 
the plated class, which, owing to the ruinous competition still ex- 
isting between the co-operatives of Wolverhampton and their late 


employers, are leaving manufacturers’ premises at prices which | 


allow only little profit. ‘The co-operatives have adopted a trade 
mark, and they report that their business has so much increased of 
late that they are able to advance their rates 5 per cent. Foundry 


goods of the hollow-ware class are in good request in Birmingham | 
’ s 


and throughout the district, and the founders are all as well 
employed as they well can be, chiefly upon castings for export. 


Speaking of the home and foreign markets respectively, we must | 


report thai the latter is in 2 much more 


pees condition than 
the former. At home the demand in t 


e agricultural districts is 


slightly reviving, as the cattle plague decreases in virulence ; but | 


the unsettled state of things of late in financial circles is inter- 
fering with business in the great manufacturing centres. America is 
still ordering, but not so largely as was the case six weeks ago. 
Canada, however, continues to require wares in that quantity 
which affords a fair average amount of work with that particular 
market at this time. India is rather quiet, and there has not been 
quite so much pressure on account of the British colonies generally. 
South America, too, has been sending across some larze and valu- 
able specifications to be ship 
not yet free from internal strife, are stil} not seriously influenced by 
the disagreement between Chili and Spain. After these general 
remarks, it will be unnecessary for us to mention specific in- 
dustries. It is sufficient to say that a moderate amount of acti- 
vity pervades every branch of hardware manufacture throughout 
the West Midlands. 

The Wolverhampton Chamber of Commerce have passed resolu- 
tions to the effect that they approve of a factory act for the hard- 
ware district, but that the separate proposals of the commissioners 
require separate and distinct consideration. No child, they 
think, under ten years of age, should be employed ; and children 
between ten and thirteen years should not work for more than 
half a day, and should be required to bring a certificate of 
attendance at school the other half. They consider that there is 
no necessity for the interferenco of the Government with the 
hours during which young persons between thirteen and eighteen 
years of age, and also women, should be employed; whilst the 
limitation of age at which young persons might be employed in 
night sets should not be above fourteen years. No such Act as 


the Factory Act ought, they were also of opinion, to be introduced 


unless itapplied to all places in the kingdom in which trades of 
the same kind are carried on ; and it should further be distinetly 
understood that all workshops, however small, in which th 


" 


affected trades are lon must considered factories 

It ie eatiefactory to find that the different parts 
Country, which heave for some time been retarded in their com 
seercte! poco br the want of direct railway exc 


vhiate 


. 


d to those parts which, although | 


of the Black | 


oo Lane *% 
> a 


the metropolis of the new Cannick Chase mining district. 
Increased intercourse between it and the other thriving manufac- 
turing districts of the Black Country will add materially to the 
prosperity of the old and the new localities alike. 

The ins of mines for South Staffordshire has lately taken 

isterial proceedings against several servants for 
breaches of working rules. Benjamin Raybould, the charter- 
master of the Moor Lane Colliery, Kingswinford, appeared at 
Sedgley, on Monday, charged with not ye oe Ys to his pit. 
It seemed that in December last a man was ki there through 
a quantity of coal falling upon him. The defendant, however, 
showed that the neglect was not his, and the case was dismissed. 
A somewhat similar charge was made against John Stephenson, 
of the Tile House Colliery. Here also a man had been killed ; 
but there were some doubts as to who was liable, so the istrate 
took the same course in this as in the last case. At Rushall, on 
Tuesday, Samuel Checkley, the lessee of a colliery at Pelsall, was 
fined £1 and costs for omitting to give Mr. Baker notice of an 
= which occurred at his pit in December last. 

‘he principle of arbitration as a means for settling labour 
disputes is being extensively adopted in Wolverhampton, though 
not yet by the ironworkers, or the operatives eng: in the hard- 
ware trades. The carpenters, joiners, and plasterers, however, 
now submit every disputed question between themselves and their 
masters to the judgment of Mr. Rupert Kettle, of the Worcester 
districts of County Courts, who has been appointed their umpire. 
The plan is highly satisfactory, and has hitherto been very suc- 
cessful. The shoemakers of Stafford have requested an advance 
in their rate of remuneration, and they, like the operatives of 
Wolverhampton, are anxious that their matter shall be submitted 
to arbitration. 

The Cheltenham Improvement Commissioners some time ago 
decided to adopt the principle of irrigation for their town; and on 
Monday last they appointed a committee to inspect and inquire into 
the sewerage system at present in operation in neighbouring towns, 
in order that further steps might be hereafter taken in the matier, 
as it applies to their own neighbourhood. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tuer WetsH Iron TRADE: Home Inquiry Checked: American 
Orders: The Eastern, South American, and Continental Markets : 
Pia Makers Heavily Sold : Quotations Firm, and no Likelihood of 
a Decline—Tre Tin Pirate Trade: Demand Slackening—Tue 
Sream Coat TRADE: Large Business Doing : Increased Railway 
Facilities Required—TuHe ABERDARE NORTHERN Raitway BILL 
REJECTED—SPECIAL MEETING OF THE PEMBROKE AND TEN BY RaIL- 
way Company: Extension of the Line to Carmarthen and Milford 
Haven—Davis V. SHEPHERD: The Decision of the Vice-Chancellor 
Reversed —NeEw Wacon Burtpine Company-——THE Crown 
Copper CoMpANY—-THE ALEXANDRA Docks ; Commencement of 
the Works. 

THE Welsh iron trade keeps in about the same position as it has 

been for the last few weeks. The slight improvement which took 

lace in the inquiry on home account has been somewhat cliecked 
by the late limited discount bank disasters ; hence buyers exercise 

+ caution as to what amount of orders they give out. The 
failure of Barned and Co.’s bank will not, however, affect this 
district to any extent, although there are several shareholders 
residing‘in North aud South Wales. In the foreign trade there are 
signs ef an improvement, and the demand on colonial account is 
better. We have had so often of late to report on the unsatisfac- 

tory state of business with the United States, that it is really a 

pleasure to have to record anything which is likely to give a 

reaction. It is, therefore, satisfactory, to find that there are 

orders in the market for no less that 11,000 tons of rails from 

New Orleans; and if the re-construction policy was only settled 

those contracts would be largely increased, as the damage done to 

the Southern lines of railways during the late war is well known 
to be very considerable. From the Eastern markets orders have 
been received, whilst several are in course of execution, and the 
advices lately received are of a satisfactory nature. Business on 

South American accounts continues steady, and there is a little 

| better demand from Mexico. There is an improved inquiry from 

| the Russian markets, and it is expected that the trade will be 
| equal, if not larger, this year than it has been for some seasons 

past. With the other continental markets transactions remain 
about the same as during the past fortnight or three weeks. 
| Makers of pigs are heavily sold for some time to come, and buyers 
| find it difficult to get orders placed unless rf agree to give pre- 
| sent prices and submit to the changes which may take place in 
| the markets. Quotations rule firm, and instead of there being any 
| likelihood of a decline in prices, it is more probable that an 
| advance will take place. 
| The tin-plate trade is not quite so active; best descriptions of 
charcoals are in moderate demand at current quotations, but the 
inquiry for other sorts have slackened, and it is difficult to obtain 
| full prices. 
The steam coal trade is characterised with increased vitality, so 
|much so that proprietors find it somewhat difficult to execute 
' orders, which continue to come in freely. Colliery operations are 
| being extended, and the present railway facilities ave being taxed 
| to their utmost in conveying the coal to the several ports and to 
| Birkenhead and the London and the northern markets. The fact 
| is, that notwithstanding the large increase which has taken place 
in the inland trade, it would be greatly augmented if the railway 
authorities would afford further accommodation. Large quantities 
of steam are being exported to the foreign and colonial markets, 
and there is an increased demand for marine purposes. ‘The con- 
sumption of house coal is not so large, in consequence of the 
present warm weather. 

In last week’s report it was announced that the Aberdare 
| Northern Railway bill had so far pr led satisfactorily. Since 
then the Standing Orders Committee of the Lords have rejected 
the bill. The object of the scheme was to connect the Aberdare 
coalfield by a more direct route with the manufacturing district of 
| Lancashire, and although uusuccessful this year, it is understood 
that it will be again brought forward. 
| A special meeting of the Pembroke and Tenby Railway Com- 
| pany was held oa Thursday, Mr. William Owen in the chair. The 
| secretary (Mr. Stokes) rvad the heads of a bill now before Par- 
| liament for changing the name of the company to the Pembroke, 

Tenby, and Carmarthen Railway Company, for extending their 
| line to Milford Haven and Carmarthen, and for powers to lease 
the undertaking to the Cambrian, Manchester, and Milford, and 

Lianelly Railway Companies. From Whitland to Carmarthen 

| fourteen miles of railway will have to be constructed, and, in 

cluding the extension to Milford and other short branches, tne total 
expenditure contemplated is £200,000, which it is proposed to raise 
hy the issue of new ordinary shares or stock. ‘The works are to be 
| completed within five years, The bill was unanimously approved of. 
| It was stated by the chairman that the negociations with the 
Great Western for a narrow gauge from Whitland tc Carmarthen 
had failed, and consequently they were obliged to go to Terlia 
ment for an independent line. At Carmarthen a junction will be 
formed with the narrow gauge lines, aad then the narrow gauge 
aye 
| i iverpool, Manchester, Ac 
The exes of Davie ©. Shepherd was before the Court of Chan 
on Friday. The plaintiff, whe is lessee of certain minia 
tights on lands belonging to BR. M. Taskeville, Sir L. 
mm " ine at Misc man. Aberdare, Aled this bill 
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The bill also asked for 


opinion that hic lesso 
intended to = i possession of that which 
the lessor did not t. If an injunction was granted the owner 
might be res from working in his own ground. The order 
of the Vice-Chancellor would therefore be reversed, and the bill 
dismissed with costs, 

The firm of Shackleford, Ford, and Co., wagon builders, Chel- 
tenham and Swansea, are about to transfer their works to a 
limited liability ep The proposed capital is £200,000, in 
of £10 each, and the ay! is to he called 
Ford, and Co. (Limited).” e firm have for years 
been the builders for the Bristol and South Wales Wagon Co., 
and several of the directors of the latter are on the board of the 
new company. 





rrang ts are in progress with the view of transferring tho 
Crown Copper Works to an independent company. The Crown 
Copper Company has been in existence sixty years, but for some 
time past all ores purchased for it have becn included in the bills 
of Messrs. Williams, Foster, and Co., who have been managing the 
Crown Works as well as their own. Since the withdrawal of the 
company from the ticketings, negociations have heen on foot for 
the transfer of the works, and notice has been given that the new 
company intend to commence bidding ai the ore sales. The 
business will be carried on under the management of a board of 
directors, which, it is reported, will include Mr. W. A. Thomas, of 
the Devon Great Consols, and Messrs. Francis Pryor and Nephew 
are to have the sole management in Cornwall. 

It is announced, upon what is believed to be good authority, that 
the Alexandra Docks, Newport, are to be commenced without 
delay, the necessary arrangements respecting capital having been 
nearly completed, Messrs, Tredwell and Co. ere the contractors. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

THE Giascow Pic Iron MArket—SuirmMents or Pia Iron 
DURING THE PAST WEEK —THE MALLEABLE IRON TRADE IN 
ScoTLAND—PRICES OF BARS AND PLATES -THE IRON TRADE No? 
QuITE so BusY—SHIPMENTS OF MACHINERY, &C., DURING THE 
PAST WEEK—VESSELS LAUNCHED ON THE CLYDE AND ELSE- 
WHERE IN SCOTLAND DURING THE PAST WEEK—GREAT BLASTING 
or Rock at FuRNACE QuaRrry--MEETING oF THE RoyAL 
Scorrisn Socrrty oF AkTs—-ScorcH RarLway TRAFFIC. 


On the announcement of the stoppage of Barned’s Bank, in Liver: 
pool, the price of pig iron suddenly fell to 7Gs., but the decline was 
only momentarily, as it has since fully recovered, and during tho 
week a very large business indeed has been done. Prices may now 
be quoted at, for mixed Nos., warrants, about 80s.; No. 1, G. M. B., 
bcd No. a | a ne 1, 78s. ; Coltness, No. 1, 77s. ; 
#lengarnoc: o. 1, deliv a 75s. 6d. ; Mic bro’ 
See Ardrossan, $ idlesbro 

As may be expected, owing to continued high prices, theshipments 
of Scotch pig iron during the past week have been exceedingly 
small, nting in all, foreign and coastwise, to only 8,860 tons, as 
compared with 14,819 tons, for the correspond week of last year. 
The same cause is operating unfav y a te malleable iron 
trade ; although plenty of orders can be obtained for manufactured 
iron, they are at prices which will not pay to make at the 
present price of pig iron, and as the price of that commodity is 
c ed in the meant ptional and merely temporary, 
iron merchants, shipbuilders, and other large buyers will not give 
an advance ; indeed, many of them pombe dom the fact of their 
having large contracts at present prices. The consequence is, that 
a number of the makers, especially the smaller ones, are working 
short time, and otherwise reducing as much as possibile their pro- 
duction, in the hope of a fall in the pig iron market. The market 
oe are much the same as quoted last week, viz., for Glasgow, 

fovan, Blochairn, Dvvdyvan, Rochsolloch, Drwmpelier, Monk- 
land, and Muirkirk, from £7 17s. 6d. to £8. In a few instances 
for some brands as much as £8 5s. have been paid. Ship plates 
from £9 10s, to £i0 ; boiler plates from £10 to £11; nail roads 
about £8 7s. 6d. ; all subject to the usual discount, and de 
livered in or f.o.b in Glasgow. The iron trade in 
Scotland, at least that portion of it embracing engineers, ship- 
builders, ironfounders, &c., is not quite so busy nor yet so remu- 
nerative as it was a short time ago, but still it continues in a very 
prosperous condition. The shipbuilding yards are well employed, 
marine and land engineers, millwrights and machine makers con- 
tinue to turn out a vast quantity of work, and, consequently 
ironfounders are not idle. There has been sent from the Clyde 
during the past week to Mauritiusabout £1,151 worth of machinery 
to Calcutta about £239 worth of machinery, to Melbourne about 
£100 worth of machinery, to Montreal about £500 worth of 
machinery, besides a good deal of boiler-tubes, bolts and nuts, cast- 
ings and other manufactured iron goods, together with machinery 
shipped in Glasgow. A great quantity of iron work finds its . 
way to Liverpool and London, to be shipped, the orders having 
been sent through London houses ; Mr. James Neilson, Alma 
Boiler Works, Glasgow, is in this way sending about £20,000 
worth of wrought iron bridges. . 

On the 18th inst. Messrs. Kirkpatrick and McIntyre launched 
from their building yard at Port Glasgow, a very handsome screw 
steamship, named the Jacinth, for the Glasgow and Liverpool 
Carrying Company. She is 160ft. long, 24ft. broad, and 14ft. 
deep, with a register tonnage of 450 tons. She will be supplied 
by a pair of direct-acting engines, of 60-horse power, by Messrs. 
Liackwood and Gordon, James McArthur, Esq., the managing 
partner of the firm, in replying to a toast at the d&jetiner which 
was partaken of after the launch, stated that it was twenty-seven 
years since they first i the busi , and that for a long 
time they were almost wedded to sailing vessels, and they oul 
not throw the prejudice attached to them aside; but when the 
oupeny found that even the hobby-horses at fairs were being 
driven by steam, they determined to throw the prejudice over- 
board, and go in with the spirit of the times. On the 17th inst. 
the clipper ship Marpesia was launched from the building yard of 
Messrs. John Keid and Company, Port Glasgow. She is owned 
by Messrs. Joseph H and Sons, Liverpool. Her principal 
dimensions are, 233ft. long, 38ft. broad, and 24ft. deep; tonnage 
builders’ measurement, 1,630 tons; register, 1,430 tons. ” he has 
been built expressly fur the Melbourne and Rangoon trade. She 
has on deck asmali engine for pumping, &c., ani a water distilling 
apparatus. . 

On the 19th instant Messrs, Tod and M‘Uiregor launched, from 
their building yard at Partick, the Princess Alice, a fine serow 
steamer, for Messrs, M. Langlands and Son, to ply betwixt 
Glasgow aml Liverpool. She is 200 feet long by 28 foot 
1) feet © inches deep, and 780 tons builder's 
She will be fitted with a pair of direct actin: 
engines of IM -horse power, with surfa 
Vaives, Ac. 

On Wevtnesday last Mr. Heath launched from his building yant 

i steamer for river trafic, | feet 
long, 8 feet broad, amd 7 feet 6 inches deep ihe will he Seton 
With engines of 110 horse power, aad is named! the Irina ees 
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“than two masters and two workmen, nor more than ten 
“ masters and ten workmen, and a chairman,” but no member 
is to “ adjudicate in any case in which he or any relation of his 
“ is plaintiff or defendant.’ The council is to be formed within 
thirty days from the grant of the license, and out of the persons 
whose names appear in the petition. A quorum of not less 
than three “ may constitute a council for the hearing and 
* sljudication of cases of dispute,” and a committee of council 
to be appointed, “ consisting of one master and one workman,” 
is to always sit, and when this committee cannot reconcile the 
parties, the matter is to be referred to the adjudication of the 
council. The chairman is to be “some person unconnected with 
“ trade,” and he is to have a casting vote. No lawyers whatso- 
ever are to be allowed to attend, either before the council or the 
committee of conciliation. The councils are to be eleeted for a 
year, and in case of vacancies a fresh election is to take place 
within fourteen days. A register of persons empowered to vote 
is to be kept, the members of council are to be elected at 
meetings of masters and men ; and the election is to take place 
either by a show of hands ora poll, if required. The Act is 
not to “ be construed to extend to domestic servants or servants 
‘in husbandry,” and, if passed this session, it is to come in 
force on the second day of July of this year. 

We feel quite confident that many strikes would be prevented 
if such a means of inter-communication existed between masters 
and men. A strike is neither more nor less than open civil war, 
and between parties with substantially the same interests as 
masters and men it is only from the lack of means of explaining 
misunderstandings that war can break out. 


TROTMAN’S ANCHOR—PATENT PROLONGATIONS, 

A sHorT time ago we commented with some surprise on a recent 
decision of the Judicial Committee of the Privy Council as to 
prolonging a patent. We hear that Mr, Trotman has not 
accepted the decision of the Privy Council, and that he has 
petitioned the Queen for a re-hearing. It is stated that he has 
been advised to take this step by Sir Hugh Cairns, the eminent 
barrister, upon the ground of surprise. That is to say, it is main- 
tained that the Judicial Committee of Privy Couneil, in requir- 
ing the production of the licensees’ accounts, introduced an 
entirely novel principle into these trials, for which the petitioner's 
legal advisers were totally unprepared ; and it is even whispered 
that the Attorney-General himself regards as dangerous the 
introduction of this precedent, from its standing in the way of 
the best means for a man of no capital of working his patent. 

The petitioner states that he “was wholly taken by surprise 
in the view of his case adopted,” and that “as he had been 
advised in no prior case of application for a prolongation of the 
term of letters patent had the patentee been required to bring 
into his accounts, and show the profits that have been made by 
mere ordinary and not exclusive licensees and others who had no 
share in the patent itself.” 

Had he been aware that it “would have considered it neces- 
sary for him to enter into evidence as to the mode in which the 
amount charged for his patent anchors by licensees was arrived 
at, he could have produced under subpoenas the various licensees, 
and thereby have shown that it is a matter of indifference to 
them whether they make this anchor, or Porter’s anchor, or the 
common anchor, and that in fact their trade price lists show 
that for his anchors of 5 ewt. and under 20 cwt. in weight, the 
price charged to the public is 26s. per ewt., while the price 
charged for Porter’s anchor is 24s. per cwt., the extra 2s. being 
in fact the sum paid as royalty, and that the difference in price 
between his and the common anchor is merely the amount of 
that royalty, and the extra cost of the manufacture.” 

He also observes, “that it is a custom in the anchor and cable 
trade for the manufacturers to supply shipbuilders with ‘ outfits’ 
of cables and anchors all round at a price of say 14s. 6d. per 
ewt., by which they in fact suffer a loss on the anchor alone, but 
obtain an extra profit on the cables, which are much more 
weighty and less costly to produce.” 





A STATUE TO Wart is to be erected at Birmingham of Sicilian 
marble, and 8ft. high. The commission has been given to Mr. 
Alexander Munro. It would be fortunate if the erecting of 
statues were confined to such men as Watt, but of late évery 
local nobody has been having a statue. If statues, like living 
beings, were not, sooner or later, destructible, we should be having 
quite a population of stone. 

ARMOUR-PLATE FASTENINGS. — We understand that a large 
target, formed with peculiar fastenings, upon the pattern of the 
armoured sides of the Warrior, -will shortly be tried:at;Shoebury- 
ness. It is intended to simultaneously test the three rival systems 
for preventing the snapping of the bolts under the shot, severally 
brought forward by Mr. Paget, C.E., Major Palliser, and Mr. 
Saunders, an American inventor. Both the Admiralty and the 
War Office have definitively rejected the French plan of merely 
screwing the heavy plates to the wooden backing by means of a 
sort of gigantic wood-screw. 

OFFICIAL SUICIDE OF A JAPANESE ENGINEER.—Some time ago 
a steam corvette, which had been purchased in America for the 
Tyccon, arrived at Yokohama in Japan. Upon examination the 
Japanese government, finding the vessel too dear and badly con- 
structed, decided that in future purchases of the kind shall be 
made only in England or France. It also censured the engineer 
who had been sent to New York to purchase the corvette. That 
official, who is brother of one of the ambassadors who recently 
visited Paris, believed himsclf dishonoured, and asked for and 
obtained permission from the Tycoon to commit suicide. He 
consequently ripped open his abdomen, by means of a sword 
shaped peculiarly for the purpose, as is the custom, in presence of 
his colleagues, who stood in a circle around him. In our country, 
the ‘‘ happy despatch” in such a case would be simply performed 
by “‘ giving the sack.” But it will be observed that the carrying 
out of a Japanese contract is attended with a responsibility of an 
unusual and extraordinary kind. 

TRIAL OF AN IMPROVED CATTLE STEAMER.—A fine steamer, 
named the Ladyburn, intended for the importation of cattle from 
Bremen to this country, has just been completed for the Marine 
Investment Company, and last Saturday made her trial trip 
previous to being placed upon the station. The Ladyburn is the 
largest steamer that has yet been constructed for the purpose. 
She is built of steel, and is of the following dimensions: —Length 
between perpendiculars, 250ft.; breadth of beam, 28ft.; depth of 
hold, 12ft. Gin.; tonnage, 0.M., 972. She is fitted with water- 
tight compartments, and will carry about 500 head of cattle on 
her lower and main decks, besides a great number of sheep, and 
in consequence of her great size and good arrangement between 
decks, will have much better ventilation than is frequently the 
ease on board vessels of her class. The engines are on the 
oscillating principle, constructed especially for the ship by Messrs. 
Delany and Okes, of Greenwich. They are of 200-horse power 
nominal, but can be worked up to 1,000-horse power. The 
diameter of cylinder is 55in.; stroke, 4ft. Gin. The paddles are 
on the feathering principle, and there are two boilers, one before 
and the other abaft the engines. When tried at the Government 
mile, at the Lower Hope, the Ladyburn made a speed of 17} 
statute miles per hour, the engines working particularly easy 
throughout the whole trial. At this particular time, during the 
unfortunate prevalence of the rinderpest, such advantages for the 
conveyance of cattle which this vessel presents will be hailed with 
he utmost satisfaction. 
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NOTES FROM PARIS. 
( By our Special Correspondent, ) 


Tue debate on the law relative to the mercantile marine in the 
Corps Legistatif is just terminated, and the new era of liberty of 
navigation inaugurated with less than thirty negative votes 
against two hundred. The discussion was well maintained to the 
end, the protectionists having been sufficiently strong and obsti- 
nate to put ministers and their supporters on their mettle, and 
thereby elicit an amount of information which certainly did not 
tend to support the views of the advocates of the old prohibitive 
system. ieuey clause of the bill furnished occasion for a battle, 
and much useful information was elicited in almost every instance. 
In the discussion of the first clause, that which related to the 
adinission of foreign-built vessels and foreign materials for ship- 
building, M. Auguste Chevalier, the brother of M. Michel 
Chevalier, took up again the question of the iron trade, which, 
as he said, was deeply interested in the proposed change. He 
said it had been estimated that the quantity of iron which might 
be introduced into France was likely to amount to 10,000 or 
12,000 tons, or about 1 per cent. of the whole production of the 
country; that one establishment might produce that quantity; 
and that, at the present moment, certain ironmasters in the 
departments of the Moselle and the Meurthe were constructing 
great works to enter into free competition with England. As 
regards the past, M. Chevalier stated that twenty years ago the 
French railways were compelled to pay as much as 380f. for rails 
which in England cost only 180f.; that the abominable prohibitive 
duties which then existed induced many persons to fly to the 
manufacture of ivon, and that when the treaty of commerce came 
into operation, those undertakings which were established on an 
unsound footing naturally fell to the ground. The fault originated 
with the protective system, which had given birth to imprudence. 
“* Of late years,” said M. Chevalier, ‘‘ the manufacture of charcoal 
iron had been giving way, the masters finding it more advanta- 
geous to use coke, and even to adopt cast steel; and, at the pre- 
sent moment, the cost of steel rails in the Loire was no more than 
that of iron rails twenty years ago.” As to the general condition 
of the iron trade, he said it was true that works set up on false 
foundations had been ruined, but others were doing a good business, 
as proved by the fact that the production is now 300,000 tons 
more than it was a few years ago. Morcover, how, he asked, 
could the iren trade honestly complain when it is still protected 
by a duty of 33 per cent., in contravention of Article 16 of the 
treaty of commerce. (We take the liberty of drawing the 
attention of the House of Commons to this important admission.) 

The opposition was often driven to curious arguments; the 
Baron Lespérnt, for instance, said—‘‘ The truth is the trade has 
comprehended the necessity of making larger quantities of iron, to 
meet the increased demand, to save itself from perishing. Forges 
which used to produce 2,000 tons now produce 7,000 or 8,000 tons.” 
In other words the ironmasters find it necessary to wake up and 
follow the general course of trade, to give up the old system of 
large profits and small returns and adopt the converse. We 
suspect the baron and his friends will not find the workmen or 
the consumers join them in their Jeremiads. 

M. Rouher, who was Minister of Commerce when the treaty of 
eommerce with England was passed, and who is now Minister of 
State, took up the question at this point, and as his statements 
have the weight of authority, and are, doubtless, based on good 
information, they deserve special attention. M. Rouher referred to 
the fact that in the year 1824, when the iron manufacturers were 
protected to the extent of between one and two hundred per cent., 
they found themselves still insecure, and actually petitioned for 
further protection. In 1860 it was the same, and M. Rouher 
quoted some facts to show with what determination private 
interests are defended when any attempt is made to take away 
protection which has proved absolutely useless to them. It was 
declared that the whole of the works would be shut up unlessa 
protective duty of 4f. 80c. were retained on pig iron; the treaty of 
commerce fixed the duty at 2f. 50c., to be reduced hereafter to 
2f., and the forges were not yet ruined. The minister ridiculed 
the notion that the iron trade in general was ruining itself 
by increasing its manufacture. He adverted to one of the 
real difficulties ‘that had interfered with the progress of the 
trade, namely, the dearness of fuel, and spoke of the completion 
of the canal of the Haute Marne by the opening, in two or three 
months, of the section between Saint-Dizier and Dongeu, which 
would reduce the price of coal from between 22f. and 25f. to L5f. aton. 
As regarded the consumption of French coal, M. Rouher said that 
it had risen from 76 quintals to 113 quintals since 1859, or, in 
other words, it had increased to the extent of 48 per cent. in six 
years. Demands were made on all hands for increased means of 
transport, so that could not be called a suffering industry. 
During the same period, although the duty on foreign coal had 
been reduced, the importation had only risen from fifty-one to 
fifty-nine millions in the five years ending with 1864, an increase 
of but 15 per cent., against 48 per cent. in French coal. Again, 
the import of English coal into Marseilles had fallen from eighty 
thousand to less than one thousand tons, while the export of 
French coal from that port had sprung up and reached more than 
thirty thousand tons. The make of cast iron in France was 
eight millions and a-half of quintals in 1859 and eleven millions 
and a-half last year, showing an increase of 37 per cent.; while 

ing the same period the imports had fallen 20 per cent. ! 
“If it were asked,” said M. Rouher, ‘‘ why such large quantities 
still came in from abroad, the answer was, first, that cast iron 
was looked upon rather as raw material than as a manufactured 
article, and‘secondly, that certain kinds of iron produced in Eng- 
land were not made in France, where, however, they were abso- 
lutely necessary. The growth of the manufacture of wrought 
iron had risen from five to eight millions of quintals, or 56 per 
cent, in six years. He affirmed that the metallurgical industry of 
the country had attained, on the whole, a high degree of pros- 
perity; he admitted that it was not so in the departments of the 
Céte d’Or, the Doubs, or the Haute Marne, but that these formed 
exceptions to the general result. To complete the picture, the 
importation of foreign wrought iron, formerly 2,249, was now only 
2,113 tons.” He then referred to the fact of the extraordinary 
quantity imported in 1860 and 1861, and explained that the 
French trade was then undergoing what he termed a revolution in 
the good sense of the word. ‘‘Little by little,” said M. Rouher, 
** coal is being substituted for wood in the manufacture of iron in 
France, and the substitution has grown rapidly since our steam 
and water ways have multiplied, and transport has become less 
costly. The English method of making iron with coke made 
its way slowly, and while we were producing iron with fuel 
which cost seventy francs a ton, the English were using 
coal at from ten.:to fifteen francs only.” In reference to 
the quantity of French as compared with English iron, M. Rouher 
said that the pretensions of the former were exaggerated, that 
taking the best example, that of rails, of which the average 
duration might be taken at three years, the former had an 
advantage of six months over the latter. A deputy, M, De Gram- 
mont, asserted that the French lasted twice as long, but this M. 
Rouher said, was a pretension which could not be borne out, and 
he added: - “‘ In a word, French iron still costs more than English, 
and its durability does not make up for the difference of cost.” 
Further, with reference to charcoal iron, the minister added :— 
‘*Tt_ had been maintained that charcoal iron was much superior to 
coke iron, and its quality made up for its greater cost. ‘The con- 
sumer was not of that opinion. The use of mineral fuel had, 
therefore, pushed aside that of wood. This transformation had 
assumed large proportions. The ironmasters at first resisted the 
change, but the more daring amongst them had made it, and those 
who still resisted were suffering. Charcoal iron is too expensive; 
it costs from 90f. to 92f., and is sold at 115f. to 120f. ; such is the 
condition of the manufacture of Franche Comte.” A good specimen 
of the effect of protection on the interests of the consumer! ‘In 
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the Valley of the Marne,” to continue the quotations 


from 


M. Rouher’s speech, “a semi-transformation was at first 
made, by the use of a mixture of coal and wood as fuel, but 


this was only a compromise, and compromises are worthless in 
industry; the only way is to resort boldly to the best methods of 
manufacture. Other establishments have been completely trans- 
formed, and they now are in a really satisfactory condition. |p 
the Moselle the methods have been so thoroughly improved, and 
the establishments so well organised, that iron is produced there as 
cheaply as in England. In the centre of France also there is an 
establishment which has assumed great importance, and is now jn 
a condition to produce nearly 100,000 tons.” M. Schneider, of the 
Creusot works, added :—** Its production during the first quarter 
of the present year was at the rate of 102,000 tons per annem,” 
After admitting that matters were not in the same favourable con 
dition in the north as in the east of France, M. Rouher added - 

** In fact a great economical transformation is being carried out: 
mineral fuel is taking the place of wood, and of wood and 
coke mixed. In a short time coke alone will be used in the many 
facture of iron, with the exception of some special kinds, which are 
already threatened to be replaced by cast steel. This latter 
article even threatens coke iron, for its price has been reduced 
from 600f. to 380f. Thus one conquest is scarcely achieved when 
another is preparing. It is possible that steel may strip iron of 
its industrial supremacy. The new steel manufacture has the 
immense advantage of producing steel at first hand, thus avoiding 
two or three intermediate operations; and in this may lie a whole 
industrial revolution. If this new transformation should take 
place—if the steel which is now produced at St. Eticnne and in 
the south should come to replace iron—will the treaty of commerce 
be held accountable for that ”’ The minister then referred to the 
time when England commenced the construction of iron ships, 
and said that an engineer was sent by the Minister of Marine to 
inquire into the subject, and in his report, made in 1840, strenu- 
ously recommended the adoption of the same method in France. 
And recurring to the question immediately under discussion, viz. , 
free trade in ships and materials, he added :—** During the forty- 
two years since the subject was first broached—for it was mooted 
in 1824—France has never reached beyond a total of 98,000 tons 
vessels, while England could count from 700,000 


in steam 
to 800,000 tons. Such is the result that has been arrived 
at. In order not to take one per cent. from the metal- 


lurgical industry of the country we are twenty years behind- 
hand with our mercantile navy. In conclusion,” said M. 
Rouher, ‘‘the proposal will not cause a notable increase in 
the importation of English iron. Already many of ow 
ironmasters are ready for the competition, and they may perhaps 
be able to produce iron as cheap as their rivals.”, Perhaps it may 
turn out that English ironmasters may not wait to be overtaken, 
and that even they may find means of further reducing the cost 
of production; such cases have occurred even when the cireum- 
stances looked far more unfavourable. At any rate, the principles 
advocated by M. Rouher are sound, and if Great Britain should 
not reap a harvest from the change, neither is she likely to be 
ruined by it. If iron ships and materials were not in demand in 
France, the law would not be altered to admit them, and when a 
market is opened in any part of the world it generally turns out 
that Great Britain finds something to send there. 

The discussion of another clause produced some important 
revelations and opinions respecting the shipbuilding powers of 
France as compared with that of England. M. Plichon, an 
opponent of the proposed measure, said that France was not able 
to produce one-fifth of the number of wooden ships or one-tenth 
the number of iron ships that could be turned out of the English 
yards in the same time. M. Arman, the reporter of the committee, 
and also one of the largest shipbuilders in France, stated that the 
proposed reduction from twenty to two francs per ton on wooden 
vessels would be an economy of nearly five per cent., while the 
alteration on iron vessels would amount to two per cent.- 
M. Dupuy de Lome, the superintendent of the constructive 
department of the Imperial navy, said the government yards 
employ 25,000 workmen, and the private yards only 9,000 or 
10,000, and the latter are principally employed on orders given by 
the State, and which for soine years have amounted to about six 
million francs per annum. ‘The greater portion of these orders 
are for foreign countries. The success of our iron-plated vessels 
has excited the ambition of foreign powers, and during the last 
five or six years the orders from abroad have amounted to 
fifty million francs.. Thus our private yards are almost exclusively 
occupied for the State or for foreign4powers, their actual condition 
is not satisfactory, and the object of this measure is to amelio- 
rate it. 

This extraordinary declaration of the small demand made by 
French commerce for shipping was confirmed by M. Thiers, who 
exhibited his total want of sympathy with modern commercial 
views, by declaring that France could build wooden ships as 
cheaply as England, and, in the same breath, opposing the diminu- 
tion ot the duty on the admission of foreign vessels, M. Thiers 
does not think much of iron vessels for commercial purposes, so he 
leaves them out of his arguwnent almost entirely. 

The Minister of State, naturally, did not take quite the same 
view, and replied that M. Thiers was right when he spoke of 
vessels of the first class, but that ships of a secondary quality cost 
less in England than in France. It was clear from the 
evidence adduced by the commission that ships of seconds 
quality cost less in other countries than in France, and that with 
respect to England there was no doubt at all upon that question. 
He believed that the difference was decreasing, and that the 
efforts of French industry would reduce it still more under the 
new law, but that it existed at the present moment he had no 
doubt at all ; that this difference was more decided in the case of 
the hulls than of the machines. The cost of steam engines of the 
first quality was about the same in France as in England. But he 
added there was in the English yards a second category of iron 
vessels, employed especially in the coal trade ; the engines used in 
these ships cost 30 per cent. less than those placed in other 
vessels. *‘ This,” said M. Rouher, “is what the inquiry has told 
us. What are the consequences to be deduced therefrom we shall 
see at a future day.” 

The bill has become law, and in a short time the latter will 
come into operation. The following are its chief features :—All 
matters, whether raw material or fabricated, including engines 
and parts of engines, and all parts of vessels, whether entering 
into the construction, the rigging, armament, or repair of vessels 
of commerce, whether in iron or wood, sailing or steam, are to be 
admitted free of duty, subject to the condition that within onc 
year they shall be shown to have been applied to the purposes 
intended. y : ; 

The premiums heretofore paid on steam machinery fabricated in 
France and applied to international commerce are suppressed. _ 

Six months after the promulgation of the new law commercial 
vessels, rigged and armed, whether sailing ships or steamers, 
whether iron or wooden, will be admitted into France on payment 
of two francs per tonof measurement. All discriminative tonnage 
dues on foreign shipping entering French ports to cease on the 
Ist of January, 1867 ; the Imperial dues to be charged on French 
and foreign vessels alike not to exceed 2f. {0c. per ton. The 
Government, however, retains the power of levying on the ships of 
any foreign nation a tax equa) to that laid upon French ships in 
the ports of that nation, whether by Government towns 01 
corporations, and which is not levied on the ships of the country. 
The provisions of the new law to apply to the French colonies of 
Martinique, Guadaloupe, and Reunion. 

This new law must be placed next to the treaty of commerce, to 
which, indeed, it may said to be supplementary, as regards the 
change it is likely to produce in France in 2 commercial point of 
view. It is a fact of the greatest importance in the history of the 
present empire. 

Paris, April 23rd, 1866, 
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204. ROBERT MACLEOD CLAYPOLE, Westminster, 
. struction of castors.” — 200A Jrecember, 1565, 
ROBERT SMITH, Higher Chatham-street, ¢ horlton-upon Medlock, Lanca- 
provements in machinery for spooling cotton and other yarns and 
B0tA December, 1865 

» MESNIL, Brussels, Belgiam, * Improvements in towing boats on 
anals, a part of which improvements is also applicable to the 
lh January, 
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shire, 
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threads * 
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rivers or ¢ 
traction of Vehicles on rail or tramways or common ruads, 
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410. THOMAS CLIFT, Kentish Town, London, * Improvements in the manufac- 
1 


ture of portable chairs "Oth February, 1666, : . 

433. WILLIAM FOTHERGILI Cooke, Aberia, near Carnarvon, North Walesa, and 
GErornok HUNTER, Maenturog, Merionethshire, ** Improvements in inachinery 
med In cutting stone, slate, and other nerals, and ia forming tuusels, 
galleries, and roads." —12th February, iste, ; 

$a4, WILLIAM HBNRY PRIOR, Strand, London, “* Improvements in machinery 
cr apparatus appli able as a fire-cscape, scaffold, lift, or other such like 
useful purposes,” — 21th February, 1806 ; 

602, MYER MYERS, MACKICE Myers, and WILLIAM HILL, Birmingham, “A 
new or improved app ratus for the we of siwokers, parts of which apparatus 
are also applicable to the securing or belding together of cigarctte wand other 
papers, as well as securing or counceting together straps aud bands.”— 27th 
February, 1866. P 

630. HUGH MCPHAIL, Nitshill, Kenfrewshire, N.B., “ Improvements in raising 
or lifting and forcing water and other liquids, and in the apparatus or 
mechanism employed theref yr.” —Vat March, is06, 

646. GEORGE PRENTICE ant ALEXANDER BINNY INGLIS, Glasgow, Lanark- 

shire, N.B., “Improvemeuts in the annealing of metallic plates, aud in Ube 

apparatus of means employed therefor."— 3rd March, Iséni, ’ 

» JOHN CREAN, East-road, City-road, and CHARLES JOSEPH 

Curtain-road, Shoreditch, London, “* An improved fire-alarm.” 

WILLIAM HENRY BERRY, Calderdale Ironworks, Sowerby Bridge, near 

3."— 5th March, 1866. 

ents in bylts to be 





Gu BARR, 


“ 

w riallfax, Yorkshire, * Improvements in steam hammer: 

734. WILLIAM SIMONS, Kenfrewshire, N.L., “ Improv 
used in the building or construction of ships or vessels,” ; : 

740, PHILIP HENRY ASHBERRY, Sheftield, “ Lmprovements in machinery for 

the manufacture cf articles usually made in Britannia metal, pewter, 

German or nickel silver, and silver, and improvements in the manufacture 

and ornamentation of such articles, parts of which last-named improve- 

ments are also applicable to other purposes,” —10th March, 1866. : 

50, GEORGE HINDES SMITH, St. Paul's Churchyard, Londen, “ An improve- 

ment in the manufacture or preparation of substances and materials tor 

polishing metallic and other surfaces."—13th March, 186%, : 

760. EDWIN Russ, KENKY HAMMOND, and EDWIN HAMMOND, Winchester, 
Hampshire, “ Improvements in fire-arms.” 

764. JOHN VARLEY, Bloomfield-road, Plumstead, Kent, “ Improvements in 

dill and other braces, which improvements are also applicable to drilling 
machines and other apparatus for boring holes.” 

766. SCOVLL STURGIS MBRRIAM, Springfield, Massachusetts, US 
proved subuparine and torpedo boat.”—1l4th March, 1966. 

773. ALFRED GEORGE LOCK, Roseland Millbrook, Hampshire, * Improvements 
in the manufacture of manures ” 

778. WILLIAM GOODWIN, Massachusetts, U.S., “ An improved rotary steam 
engine.” —15th March, I»66, 

782. THOMAS BIGGS, jun.. Manchester, “ Improvements in machinery and 
apparatus employed iu the manufacture of waterproof aur other fabrics.” 

786, THOMAS MANOCK, Acton, near Nantwich, Cheshire, “ Improved apparatus 
to be employed in the manufactare of cheese.”— 16th March, 1866. 

FREDERICK COLLIER BAKEWELL, Haverstuck-tcrrace, Hampstead, 
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“An im- 








Middlesex, “Improvements m machinery for rolling and straightening 
cylindrical metallic rods and tubes.”"—A communication from Joseph 


Sidney Seaman, l’ittsburgh, lennsylvania, North America,—l7th March, 
lst. 


806. THOMAS GEORGE SYLVEN, Bedford-street, Strand, London, * Improve- 


ments in breech loading guns.” 

812. THOMAS ROUTLEDGE Ford Works, near Sunderland, THOMAS RICHARD- 
sON, Newcastie-upon-Tyne, and WILLIAM HENRY RICBARDSON, Spring weil 
Paper Works, Jarrow-on-Ty ne, “ Improvements in treating the waste 
liquors resulting from the preparation of esparto grass, alfu-straw, and other 
fibrous substances, and in purifying the alkali recovered therefrom, and in 

rhaces or evaporating pans counected therewith.” —19th March, 1866 

KALPH AUGUSTINE JONES and JOHN Cooren HEDGES, Aylesbury, 

juckinghamshire, “* An tinproved fire-escape.” . 

£20. WILLIAM SYLVESTER LAROCHE, Calthorpe-place, Islington-row, Birming- 
ham, “ Improved means and apparatus for producing new eilects in phow- 











, Chancery lane, London, “ A new or improved compound 
or preparation to be used in the treatment of jute and China grasses."—A 
communication from Georges Hanot, Boulevart St. Martin, Paris.—20th 
March, 1866. 

858. WILLIAM WHITTAKER and WILLIAM Lown, Sun Ironworks, Oldham, 
Lancashire, ** Improvements in lubricat.ug the journals of shafts, which said 
improvements are also applicable to the lubrication of the bearings of axles 
used in other machinery.”—23rd March, 1866, 

882. THOMAS SILVER, Southampton-buildings, Chancery-lane, London, “ An 
improved mode of controlling or governing the speed of machinery, more 
especially applicable to machines for paying out submarine telegraph 

cables."—24th March, 1866. 

894. CHARLES THIEME LIERNTUR, 
method for the inoffensive removal of all fluids, solids, and gascs from 
waterclosets or privies and their conduits, and of storing said mat rials so 
that they may be applied in their natural unchanged form to agricultare 
and other branches of industry.”—27@% Afarch, 1866. 

903. Ropert MAYOR GRAYSTOCK, Salford, Lancashire, “ Certain improve- 
iments in looms for weaving.’ 

905. THOMAS RYDER, Manchester, * An improved apparatus for mashing malt 

grain to be used in the processes of brewing aud distilling.”—2sth March, 


















or 








THOMAS STORE Lancashire, and WILLIAM VIneéo WHAON, East 
London Chemical Works, Mile End, London, * lisprovements in the manu- 
facture of leather ¢loth.” 

909. MorRis MyYeERs, St. Pancras, London, “ An improved apparatus for 
sifting sugar or flour, or other meals, or separating the smaller from the 
grosser particles in sauces and condunents.” 

911, REUBEN NOAKE, Wolverhampton, Staffordshire, “ Certain improvements 
in the manufactare of jron safes and other stroug boxes.” 

913. EDWARD KOCHS and THEODOR REUTER, Dartmouth-strect, Great Queen- 
street, Westminster, and OLAUS HENKICIL, Aylesford-street, Grusvenor-road, 
Londen, ** Improvements in the consiructien of bridges, arches, and roots.” 

$15, JOUN COWDBRY MARTIX, High-street, Barnes, Surrey, “ An inprove- 
ment in treating bones, and in the manufactare of the prodacts therevt.” 

917. HENRY EDWARD NEWTON, Chancery-lane, London, “* Iniprovemetts in 
apparatus for decorticating rice and other grain.”—A communication from 
wtinond Théodore Ganneron, Boulevard Beaunmrehais, Paris. 

0:9. CHARLES PARDOE. Brierly Hilt, Staffyrdshire, “ improvements in the 
construction of cvke ovens.”—29h March, 1865. 

925, JOMN HENRY JOHNSOX, Lincoln's-inn-ficlds, London, “ Improvements in 
bleaching books, engravings, paper, cotfon, aud other hilar articles and 
substances.”— A communication from Justin Henry David, Paris. 

977. Rot N, Manchester, ** An improvement in aérated waters.” 

viedon Mills, Manchester, ** An improvement in shirts.” 

- WILLIAM READ, Coventry, Warwickshire, “ Luprovements in clectro- 
aguetic power cugines,”- communication from William Henry Read, 
San Francisco, Ca a, U.S.—3ist March, 1866. 
934 WILLIAM BLOW COLLTS and EWWarD JOHN 

Worcestershire, * Linprovements in coke ovens.” 

935. JOSEPH JULES DeERRICY, Ancicn Chemin 


















COLLIS, Stourbridge, 





de Rende Ménilmontant, 


Boulevart Belleville, Waris, ** Improvements in machinery for the wanutac- | 


ture of lozenges, wafers, or pastilles of pasty materials.” 

937. NARCISSE LEGENDRE, Calais, France, “ Improvemeats in the manufac- 
ture of lace, gauze, net, or ¢listic fabrics.” 

939. CHARLES TURNER, Southampton, “ Improvements in apparatus for 
rotary brushing and rubbiug.’* 

941. LDWARD BROOKS, jun., Huddersfiekl, Yorkshire, “ Improvements in the 
construction and arrangement of apparatus and material for effecting the 
deodorising of noxious gases arising from séwers and drains, and for ue 
more cfiectual yenulatiou of such sewers and drains.” 

943. MARIE PIERRE ERNEST VORS, Marvejuis, France, “ An improved instru- 
nent for elvaning pipes used for smoking.” —2ud April, bs6h. 

945. GEORGE DAVIES, Serle-street, Lincolu’s-inw, London, * Improvements in 
braiding and weaving "—A © ication from Floreuce Lucas 
Veerkamp and Charics ®rancis Leopold, l’hiladelphia, lennsylvania, U.S. 

949, ALFRED GEORGE LOcK, Roseland, Millbrook, Hampshire, ** Improvements 
in the preparation aud application of malt grains ur brewers’ refuse as 
a Manure.” 

951. WILLIAM EDWARD NPWTON, Chanecry-lane, Loudon, * Improvements 
in power looms for weaving.”— A communicatiyn from Wiliam Breitenstein, 
New York, U.8,—2rd April, 1866. 

955. GEORGE PRINTY WHEELER, Abiughall, Gloucestershire, “An improved 
domestic polishing powder.” 

957. PIERRE JOSEPH MACAIGNE, Roe de Bouloi, Paris, “Improvements in 
Jacqourd tooms or muchinery tor weaving,” 

959. WILLIAM ETas, Whari-read,) City-road, London, ‘Improyements in 
colouring capsules. ” 

961. RICHARD SWEETING, Maryland-villas, Stratford, Essex, ** Improvements 
in labels for trucks used fur the transport of goods and merehandise on rail- 

























963, MICHAEL HENRY, Fleet-street, London, *Impr in app for 





Frankfort-on-the-Maine, * A pneumatic 
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cutting cork.”— A communication frou Louis Sauvan, Boulevart St. Martin, 
Varis.—4th April, 1866 
965. Groner HENRY JAMES SIMMONS, Stanhope-street, Hampstead-road, 
London, “ A new kind of self-acting fire alarm to make known the existence 
of fre in warehouses, factories, dwelling houses, and other prewiiees.” 
967. EDMUND Peanson, Manchester, “Certain improvements in wearing 
apparel.” 
069. FRANCOIS Keetknn, Saint Pierre les Calais, France, ‘ Improvements la 
bobbin net or lace machinery.” 
MULLER, New York, U.S.. “ An tproved ne 


Geoner } pin 
THOMAS WILLIAM PRARCE, Bt. George’s-read, New Kent-rom!l, Surrey, 











975 
“ Anew kind of impervious concrete for covering floors or arches, aed fur 
other similar purposes.’ 


977. DENJAMIN JOMNSON, Ivy-cottage 


Kennington Oval, Surrey, “ lmprove- 
ments tu planefortes 

O51. FRANK Emsnorry WALKER, Waterioo-road, Sarrey, “ Improvements in 
breech-Joading fire-armes.” 

984. JOHN HENRY JOUNBON, Lincoln's-inn-fields, London, * Leyprovements in 
the prodection of white or of semi-transparent glass."-— A communication 
from Hugo Kunheimn, Berlin, Prussia.— 4A April, ip66. 


Inventions Protected for Six Mont 
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1036. GeorGe HASELTINE, Southampton-buildings, Chancery-lane, London, 

“An improved machine for cutting tobacco for chewing and smoking.” ~ A 

communication from George Washington Hogien and Stephen Decatour 
Graffin, Dayton, Ohio, U.S.—12th April, 1866. 


useful improvements in springs, which are purticulariv adapted to use as 
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1039. ALEXANDER HORACE BRANDON, Kue Gailion, laria, “Certain new and | 
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3319. GEORGE TOMLINGON BOUATIELD, Loughborough Park, Briaton, Sugrey 
* Improvements in wachivery for raising or forming arlches of shoot metal 


— A communication from Mellen ray, Maverhill-ctreet, Deston, US. tind 
Deceinher (08S 

3363. Joweru Tews, Goat, near Cockermouth Oentherian’, aud Geen 
O8WALD LA CORMAN, Mate hoster, © linprovements ta mpparaton ber daspins 
and gumming labels, stampa, cuvelopes, and esheets « yer i 
December, 485 

3307. CROMWELL PLERTWUOD VARLEY, Fletweet Moose, Dectenharn: Kent, 


“ Improvements tn the 
Ath December, 165 
3345. WILLIAM FRAZER COCHRANE, Springfieli, Clark 
ments in the moans of feeding umal tu the bolting 
With December, \wos 
30. THOMAS EYPWARD VICKERS, Sheffield, 
rolling hoops or Ures for wheels of other purposes 
WILLIAM CLARK, Chancery-iane, Londen Improvements in preparing 
and treating wood and wood pulp for the manufactere of paper "—A com 
munication from Jean apt Neyret, Zéphirin Gaspant, Alexandre Nathan 
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Vetrone Orioll, and Amabic Alfred Fredet, Houlev art St. Martin, Maris. 40h 
January , 166 
161. WILLTAM CLARK, Chancery-lane, London, © Improvements in the means 


and apparatus for oltaming and applying anetive power.” — A conmmuntcation 
from Alexandre Bobrownicki, oulevart St. Martin, aris —19h January 
1866. 

203. THOMAS KOWATT, jum., London, “Improvements in lainys for burnin, 
paraffin, petroleum, belmontine, and other hydrocarbon ofls without the use 
of a glass chimney.” —vand January, i866. 

228. MAKK SILVESTER, Gilbert-road, Kenuington-lane, Surrey, * An improved 





railroad car springs, but may be applied to other purpo-es.”—A ica- 


tion from Alexander Watson, New York, U.S.—17th Aprdt, 1866. 





Patents on which the Stamp Duty of £50 has been Paid. 
2459. JOHN KRoserT JOHNSON, Stanbrook-cottage, Hammersmith, Middlesex, 
and JOHN ASHWORTH HARRISON, St. Andrew's-road, Southwark, Surrey, 


2514. JOHN ROBERT JOUNSON, Stanbrook-dottage, Hammersmith, and JON 
STAINES ATKINSON, Red Liou-square, Middlesex, ** Printing types.”— 12th 
September, 1802. 

966. JonN GOUCHER, Worksop, Nottinghamshire, “ Steam bollers.”— 17th 
April, 1863. 

972. CHARLES WILLIAM STEMENS, Great George-strect, Westminster, and 
FREDERICK SIEMENS, Birmingham, “ Furnaces.”— 18th Aprel, laos. 

978. PHILIP GEORGE KOWELL, Castle-square, and HENKY HOLT, Red Croes- 
strect, Brighton, Sussex, “ Bands of locomotive engines and tender springs.” 
— 20th April, 1863 

1023. JAMES THOMPSON, Bilston, Staffordshite, “ Punching metals.”—21th 
April, 1863. 

685. ALFRED FORD, Stewart's-buildings, Battersea-ficids, Sarrey, and RICHARD 
KiGG, Great Winchester-street, London, ** Vuicanised india-rubber.”— 21st 
April, 1863. 

| 992. HtpsON YEADON, EDWIN YEADON, and SAMUEL. YEADON, Stockport, 
Cheshire, and JONN YEADON, Leeds, Yorkshire, * Mealds for weaving.”—21st 
April, 1863 

993. HUGH DONAID, Renfrewshire, N.B., “Bending or straightening metal 
plates.”— 2st April, 1*63. 

995, WILLIAM COLBORNE CAMBRIDGE, Bristol, ** Construction of harrows.”— 
2ist April, 863, 

1006. GILL BRIDGES BARBER, Stock-strect, 
** Steam boilers."—22nd April, 1863. 

1072. GEORGE EDMOND DONISTHORPE, Leeds, Yorkshire, ** Apparatus used 
when getting coal, &c."—28th April, 1863. 

| 1104. JAMES PURDEY, Oxford-street, London, “ Breech-loading firc-arms.”— 
2nd May, 1863. 

1223, WILLIAM CLARK, Chancery-lane, London, “ Repeating fire-arms.”—} 5th 
May, 1863. 

1000. FRANCOTS DURAND, Paris, ** Moulding articles of china or clay, &c.”— 
22nd Apri, 1863. 

1007. JOHN WILLIAM PROFFITT, Park-road, Peckham, Surrey, and WILLIAM 
LUNDI DUNCAN, Pembroke-cotta , Caledonian-read, Londun, * Distri- 
buting sand on rails of railways, &c.”—23rd April, 1863, 

1013. PETER MCGREGOR, Manchester, “ Spinning and doubling.”"—23rd April, 
1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
977. JOUN FREER, Rothley, Leicestershire, * Machines for planting grain, &c.’ 
beth April, W859. 
1031. GEORGE WAxkD, Blackburn, Lancashire, “ Making healds,”"—25th April, 
1859 
1010. 
1656 








Cheetham-hill, Manchester, 
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THOMAS SEAVILLE TRUSS, Darlington, Durham, “ Pipes.”—2tst April, 

59. 

1033. THOMAS ALDRIDGE WESTON, King's Norton, Worcestershire, * Pulleys.” 
—25th April, 1859. 

5. ROBERT MUSHET, Coleford, Gloucestershire, “ Cast steel.”"—3rd May, 

1859. 





Notices of Intention to Proceed with Patents. 

3166. EMILE WATTEAU, Middiesboro’-on-Tces, Yorkshire, “An improved 
screwing and tapping machine.”—9th December, 1865. 

3191. JouN TOWNSEND, Shelf, near Halifax, Yorkslure, *‘ Improvements in 
steam botlers or apparatus for generating steam.” 

3191. JOHN GODDARD, Spring-place, St. Peter’s-road, Hammersmith, Middie- 
sex, * Certain improvements in the manufacture of folding shutters.”— 1 léh 
December, 1865. ° 

3202, CHRISTOPHER EAsBy, Rockingham-street, Sheffield, “An improved 





truss, 
3210. LEVI LEMON SOVEREIGN, Ventonville-road, London, * Improvements in 
the naves and axle-tree boxes of carriage wheels,”—1!2th December, 1865. 
3217. JAMES HENRY SMITH, East-road, Hoxtun, Middlesex, ** nyprovements in 
sewing machines.” 

3224. JOHN SANDERSON, Sharrow Vale, 
mauufacture of railway bars.” — 13th December, 1365. 

3228. HARRY PRoWsE, Birmingham, *‘ Certain improvements jn the manufac- 
ture of fult.” 








~reficld 





ts in the 


* Apparatus for taking photographic panoramic pictures.”—5th Septemlyr, 1 
1862. 





3231. WILLIAM WINTER, Leeds, Yorkshire, “ Improvements in the bearings | 


of certain wheels and pulleys, applicable to various kinds of machinery.” 

3237. JACQUES MASSON, Boulevart Sebastopol, lasix, “ An improved appa- 
ratus tor apportioning the fodder of horses, catile, and other domestic 
animals.” 





3242. HENRY GEORGE FAIRBURN, St. Luke's, London, “ Improved machinery | 


for compressing and solidifying coal, clay, and other analogous substances.” 
—14th December, 1885 
| 3247. GEORGE WARRINER, Little Iford, Essex, ** Improvements in the con- 
; traction of fire-places and furnaces.” 
324% JAMES ASTON, Hythe, Kent, * Improvements in breech-loading fire-arins, 
and in ammunition for the same.” 
3250, CHARLES BLYTH, Dundee, Forfar, “Improvements in holders for 
hackling machines for jute, hemp, flax, and other fibrous substane>s.”—15¢h 
December, 1865, 


3257. FRANCIS JOHNSTON and WILLIAM ASTLEY, Blackburn, Lancashire, “ A | 


meats or method of and apparatus to be employed fur utilising waste healus 
for weaving.” 

3259. JAMES ATKLIXSON LONGRINGE, Abingdon-street, London, “ Improvements 
| in locomotive engines.”—16th December, 1865. 

3261. SAMUEL WHITEHOUSE, sen., SAMCEL WHITEHOUSE, jun., JEREMTAH 
| WHITEHOVSE, and WILLIAM WHITEHOUSE, Dudtey,’ Worcestershire, 
| “ Certam iinprovements in the means of collecting waste gases arising row 

blast furnaces,” 

3206, ORIEN CLARKE BURDICT, New Haven, Connecticut, U.S.,.“ Improve- 
ments in machines for making metal nuts, and in dies for the same.” 

3267. HENRY CAUSER ENSELL, St. Helen's, Lancashire, “ Improvements in 
smelting copper, and in obtaming products from the gases an@ vapours given 
off during the said smelting.”—I8th December, 1865. 

3276. WILLIAM CREASY, Bull’s-hall, Bedfield, Wickham Market, Sufiyik, 
* Lmprovements in machinery for drying and bleaching graim and oiler 
materials.” 

3280. LovIS DURAND, St. Martin’s-le-Grand, London, “Improvements fm 
dyeing aud printing.”—19th December, 1s65, 

32589. THOMAS RICKETT, Upper Barnsbury-street, Islington, Ldndon, “ Im- 
r in the of metal tubes for gun ‘barrels and other 
purposes, and in machinery or apparatus empioyed therein.” 

3291. MICHEL SIRGRIST, Montpelier-street, Bromptun, Muldlesex,: ** Improve- 
ments in apparatus for the use of passengers and others in signalling en 
railway trams.” 

295, FREDERICK LAMB HANCOCK and CHARLES LAMB HANCOCK, Dudley, 
Worcestershire, ** Improvenrents in propellers for ships and vessels, purts of 
whieh are applicable to windmill sails and fan blowes.’—20th December, 
1s0a. 

3503., GEORGE DAVES, Serle-street, Lincol 1’s-inn, London, “An improved 
gas-burner.”—A communication from James Stratton, Philadelphia, l’enu- 
sylvania, U.S.—21s¢ December, 1865. 

33t!. LEOPOLD D'AUBREVILLE, Boulevart de Strasbourg, Paris, “ An im- 
proved method of, and tus. for, ly manufacturing or 
weaving two separate cloths, at one and the sawe operation, on.a 
hand or power loom slightly modided for the purpose.”—A communication 
try Gerber-ULrich, Sainte Marie-aux-Mines, Frauce. 

3512, JANES ANDERSON, Sheerness, Kent, “ Improvements, In apparatus to 
facilitate the cleansing, examination, and repair of the bottoms of ships and 
other sabmerged structures,” 

3317. GPORGE DAVIS; Serie-strect, Lincoin’s-inn, London, '“ Improved appa- 
ratas for burning combustible vapour (such as that from naphtha or coal oil), 
for heating, cooking, and lighting purposes.”—A communication &om James 
Stration, Philadelphia, Pennsylvania, U.S. 

















comy d for removing and preventing incrustation in steam boflers.”—2érd 
January, 1866, 

278. WILLIAM HERSEE and GeynGk SMYTH, Mitcham, Surrey, “ Improve- 
ments in the manulacture of printed floor-cloths, uil-clotus, table covers, and 
other similar fabrics.” —29th January, 1866 

391. HENRY EDWARD FRANCIS DE BRI0v, Marthorough-hill, St. John’s-woed, 
London, *‘ Improved compositions for preserving metals from oxidation, 
corrosion, and galvanic action, for protecting metals used in the construction 
of ships against the destructive effects of sea water, and preventing ther 
jouling, for protecting woods from the attacks of unimalculz, and preserving 
wood from damp, rot, and decay, for excluding damp from walls, and for use 
in submarine and other telegraphy.”—#th February, 1866, 

554. CYRILLE JEAN CAUMON, Toulouse, Frauce, ** Manufacturing iron and 
steel, and the alloyage of metals, together with preparing ores fur the 
same.”— 23rd February, 1866. 

602. MYER MYERS, MAURICE MYERS, and WILLIAM HILL, Birmingham, 
“New or improved apparatus fur the use of smokers, parts of which 
apparatus are applicable to the securing or holding together of civarctte and 
other papers, as well as securing or counecting together straps and bands.”— 
27th February. 1866. 

766. SCOVIL STURGIS MERRIAM, Springfield, Massachusetts, U.S , “ An improved 
submarine and torpedo boat.” 14th March, 1566. 

769. GEORGE MCKENZIE, Glasgow. Lanarkshire, N.B » “ Improvements in 
obtaining Muminating as and ofl.”—15th March, 1864, 

806. THOMAS GEORGE SYLVEN, Bedfurd-sireet, Strand, Lendon, “ Inprove- 
ments in breech-loading guns,.”—1¢ih March, 1866. 

846. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“ Improvements in jacquard looms fur weaving cut pile fabrics double.” 
communication from Anton Fuak, Carl Emil Beeker, and August Hoffbauer, 
Berlin, Prussia.— 22nd March, 1866. 

859. CLINTON EDGCUMBE BROOMAN, Flect-street, London, ‘+ A new or improved 
process of transforming scraps or cuttings of Bessemer steel and other scraps 
or cuttings of iron, puddled steel, and east steel into ingots of cast steel.” —A 
communication from Emile Martin and Pierre Emile Martin, Paris. 

868. JAMES ERSKINE, Newton Stewart, Wigton, N.B., “ Improvements in 
apparatus fur filling cartridges for breech-loading guns.”—23rd March, 1866. 

911. REUBEN NOAKE, Wolverhainpton, Staffordshire, “Certain improvements 
in the manufacture of iron safes and other strong boxes.” 

919. CHARLES PAakpogr, Brierley-hill. Staffordshire, Improvements in the 
construction of coke ovens.”—29th March, 1866. 

$48. CHARLES ALBERT SHAW, Biddeford, York, Maine, U.S., “A new and 
useful kuitting wachine.”—A communication trom Jonas Hinkicy, Norwalk, 
Huron, Ohio, U.S. 

951. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in power Jooms for weaving.”— A communication from William Breiteustein, 
New York, U.S.—3rd April, 1866. 

969. FRANCOIS KEBLERE, St. Pierre les Calais, France, “ linprovements in 
bobbin net or Jace machinery,”—Ath April, 1866. 

1039. ALEXANDER HORACE LRANDON, Rue Gaillon, Paris, “ Certain new and 
useful improvements in springs which are particularly adapted to use as rail- 
road car springs, but inay be applied to other purposes.”—A communication 
from Alexander Watson, New York, U.S.—12th April, 1866, 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


* 
Class1.—_PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 
2479. J, R. ARNOLDI, Hunter-street, London, ** Steam engines.”—Dated 27th 
September, 105. 

This invention relates to the valve motion and reversing gear of steam 
engines generally, and has for its object the simplification of the parts, the 
obtaining of a more direct action, economy of construction, with considerable 
redaction of friction and wear andi tear of the parts. According to this 
invention, as applicd, tor example, to an oscillating engine, the rocking shaft 
whith actuates the valve spindie is the same as heretofore, but in leu of 
receiving its rocking motion from the lifting qnadraut and parts connected 





| therewith, it is actuated directly by a reversing stationary quadrant, the arc of 


| 





which is struck from the centre of thetrunnions of the cylinder. This quadrant 
is pivotted in the centre, and within it works the die or sliding block on the 
lever arm of the rock-shaft. By terning the quadrant more or less, or varying 
the angle of the same, the valve may be cither reversed, or the steam cut of 
to any required degree. Any convenient or Well-kuown mechanical contrivance 
may be ewployed for varying the angle of the quadrant. It will thus be 
seen that by the arrangement above described the rock sbaft derives its 
motion entirely from the oscillation of the cylmder in conjanction with the 
quadrant, whereby eceentrics are dispensed with.— Nol proceeded with. 

2489. A. RIGG, jun., Chester, “ Centrifugal pumps and fans.”—Dated 28th Sep- 

teniber, 1865. 

When water, air, or other fluid Icaves the blades of centrifuzal pumps or 
fans itassumes a rotation with its forward motion. This invention consists in 
fixing vanes in such a manner as to lead the water or air striking against them 
into its ultimate. required direction. By this means the force of rotation is 
converted into additional forward motion, and is not destroyed or lost, as in 
the ordinary pumps or fans, This addition will, in the case of screw fans or 
pumps, resemble unother screw fixed behind the rotating blades, and with 
reversed blales, and in the common fan or pump the guides will be fixe: 
around the disc, and most conveniently attached to the cusing.— Not proceeded 
with, 4 
2902. W. E. GEDGE, Wellington-street, Strand, London, “ Steam engines.”—A 

communication.— Dated 29th September, 1865, 

This invention cannot be described without reference to the drawings. 

2624. D. GREIG and R, BURTON, Lecds,“ Travelling cranes.” —Dated 2ud Vctober, 


3605. 

This invention has for its object improvements in travelling cranes or wind- 
ing apparatus carricd by transverse beans or girders, which, with the winding 
apparatus, are capable of traversing. Such cranes have heretofore been in 
some cases actuated by an endless rope running trom end to end of the line of 
rails, aud actuating a pulley from which the winding or lifting apparatus has 
been driven. Now according to this invention the patentees employ the 
endless rope which actuates the winding apparatus also to traverse this appa- 
ratus with its beams or girders along the lines of railway, and this they do by 
employing two clips iu connection with the winding apparatus and cross beams, 
aud through these clips the endless rope passes; by closing by a suitabie handic 
or instrument une of the ciips, one side of the endless rupe is nipped, and then 
as it travels it hauls the beams or girders and the winding apparatus with it. 
If the other clip is used it grips the opposite side of the endless rope and hauls 
the beams or girders in the opposite direction, 
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2529. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Manufacture of 
sheet iron or steel cylinders for boilers, &c."—A communicatio: n.— Dated 3rd 


October, 1865, 


in the two lines of tubing, and enables one to be used for carriages to run in 
one direction, and the other for carriages to run in the other direction between 
the termini of the way. The iuvention also consists fn the employment, fn 


combination with a way, of branch tubes connected with the main 





This invention relates to an improved mode of an for 
turing cylinders of sheet iron or steel in the rolls Tr ost t riv: vetting or sauerine, 
chiefly adapted for steam or other boilers and similar articles, It consists, 
First, in obtaining cylindrical pieces of iron or steel without soldering, joint, or 
rivet; and, Secondfy, in the improved arrangement and constraction of the 
rolls necessary for producing this result. A cylinder of suitable papain ne 

produced by running into a mould with a core any fusible and 
pa 4 but preferably steel obtained by the process Known as * planes” 
The upper roll is then introduced into this cylinder by means of a movable 
cage worked by a steam cylinder or otherwise, so as to allow the roller to 
enter the casting. This upper being fixed, and the lower one larger and 
movable, the pressure is operated from below in any suitable way. In order 
to join several of these cylinders, the rolls are made with graves so as to form 
an interior flange on the female or outside cylinder, avd an outside flange on 
the male cylinder. To juin them the female cylinder is heated, gud the male 
made to enter it In a cold state. The construction of Use heated end renders it 
impossible to separate the two without breaking, 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessela, Ma- 
chinery and Fittings, Sailing Vessels, Boats, € Tarriages, Carts, 
Harness, &c. 


2474. A. MOORE, Moore, near Warrington, Cheshire, * Signalling on ratheays.” 
— Dated 27th September, 1865. 

This invention is designed to effect the raising of the arms of the semaphore 
signals, or for actuating signal lights used on railways by the passing of the 
train over any given portion of the rails by self-acting mechanism, and without 
the intervention of an attendant or signalnan. The improvements consist in 
an arrangement and combination of apparatus to actuate or raise the signals, 
which are to remain visible as a warning to the engine driver of the next train 
until the previous train has passed over any regulated distance, und so acted 
upon the releasing apparatus or station, after which time the warning or 
engaging signal is released by the self-acting mechanisin indicating that the 
following train may proceed over that distance safely, The apparatus consists 
of two small cylinders or bellows, which may be situated either a few yards or 
miles apart, at each end of a certain section of railway, ant are counecicd 
together by a tube or pipe ; one of these cylinders or bellows (and the connect- 
ing tube) is filled with air or liquid, so that on being subjected to pressure the air 
or liquid will move through the tube and inflate or raise the other bellows, or 
raise a piston in a cylinder which is only partially filled or intlated. 


2481. J. J. M'ComB, Liverpool, “ Construction ef paddle-wheels.”—A conmuni- 
cation.— Dated 27th September, 1865. 

This invention relates to an improved construction of paddle wheel from 
which a more effective propelling power may be obtained than from the wheels 
in general use. It saves the power which is lost in the violent percussion 
which is inseparable from a rapid perpendicular action against the water. It 
does not, therefore, cause that concussion and vertical vibration so destractive 
to the boat and inimical to her speed. The boat is also free from the heavy 
and retarding friction of the backwater, The arrangement of the floats is such 
that they concentrate their power or pressure at their outer ends, as it is w ith 
the wings of a bird or the blades of an oar, and this is directly transferred to 
the shoulder of the wheel shaft next the boat. The floats enter the water pro- 
pelling, and leave the water propelling, free from the impediments of percussion 
and lift, The action of the wheel is that of the oar at its best angle, gathering 
its power gradually, and always reaching into undisturved watcr. 


2193. D. SPINK, Westen-super-Mare, “ Propelling vehicles and ships.”—Dated 
28th September, 1865. 

This invention consists in the application of the pressure which a column of 
steam exerts when escaping eiiher into the atmosphere or « condenser, the 
direction of which force is opposite to that of the escaping steam. In carrying 
out this invention one, two, or more valves aré employed, which may be 
worked by a small separate engine, or by any other suitable means, which 
valves are placed in the pipe or pipes or channels through which the steam 
passes, and are so arranged that one valve is upen while the other is closed.— 
Not proceeded with. 

2496. W. E. NEWTON, Chancery-lane, Londen, “ Shoeing horses.”—-A communi- 
cation.— Dated 28th September, 1865. 

The object of this invertion is to shoe horses in such a manner as te main- 
tain the shape of the hoof, and also to enable the boof to return to its primitive 
form when it has been deformed. By the adoption of this system of shoeing 
freedom of action will be given to the horse, and any malformution of the hoof 
and lameness consequent upon bad shoeing can be remedied. To attain this 
result, two strong oblique points are formed at the extremities of the two 
quarters or the heels of the ordinary shoe, and at the inner side thereof, which 
constitute inclined planes and give support to the termiuals of the arch of the 
hoof. These two inclined planes are arranged in opposite directions, and con- 
stitute a kind of wedge, and while serving to support the horse at rest, and also 
during the march, give the two heels a tendency to separate or spring apart 
more or less under pressure, according to the obliquity and length of the slope. 
The heels will, however, resume their normal position on the horse raising its 
foot from the ground and relieving the shoe of pressure. An elastic shoe is 
py obtained, capable of adapting itself to the natural spring of the horse’s 
foot. 

2510. J. W. Uns, Deptford, “ Life rafts.”—Dated 3th September, 1365, 

A life raft constructed according to this invention consists of two longitudinal 
pontoons of iron, or of wood bound with iron, such pontoons being united by a 
wooden deck, aud kept apart as required by means of diagonal bars or 
stretchers underneath the deck. The toons are or may be cirenlar in the 
cross section, and it is preferred that they should be tapered at the two ends, 
and formed in a manner similar to boats or vessel: ‘led to be propelled on 
the water ; or the pontoons may be straight tubes, united by portions at each 
end, of the form required for entering and passing through the water. The 
raft thus constructed is intended to be used as a substitute for ordinary ships’ 
long boats, and to be kept ready for launching when required; or it may be 
constructed so as io be capable of being taken to pieces and stored. When 
constructed so as to be taken to pieces, the raft consists of three main parts, 
viz.,the two pontoons and the wood intended to form the deck, which parts 
are capable of being stored on the deck of a ship or vessel ready for putting 
together when required. In order to put the said parts together, the two sides 
of the deck are fixed to the inner sides of the pontoons by means of chimps, 
spring hooks, and other suitable , and t ti ] stretchers are 
fixed to the same underneath the deck by micans of eye bolts inserted in ihe 
pontoons to receive the ends of the stretchers, but this mode of fastening may 
be varied. On the upper part of each pontoon is fixed a gunwale in which is 
inserted a series of rowlccks, and in which may also be inserted posts or rods 
for topes, on which may be fastened strong canvas for the protection of those 
on the raft. The interiors of the pontoons are divided by a series of hulk- 
heads ormed of iron of the usual section for sach purpose, each of the divisions 
being accessible through a manhole on removing a water-tight cover from the 
sainc, ‘The said divisions between the bulkheads are adapted for receiving 
provisions and other articles. The raft is intend: d to be steered by means of 
an var at one end, and propelled by oars at the sides. or by sails or otherwise, 
as may be preferred. 

2520 T, WILLIAMS, Newington Butts, London, ** Atmospheric buffing apparatus.” 
— Dated 2nd Uctober, 1865, 

This invention consists of a cylinder open at one end and free to slide to and 
fro upon a frame to which it is connected. One end of the frame carries a 
cross-bar, to which a rod, armed at its inner end with a piston, is secured. 
This piston fits accurately in the cylinder, and the cylinder is free to move 
along the piston on this bedy to which it is attached, receiving any shock or 
blow. An air cock is connected to the elosed end of the cylinder.—Not pro- 
ceeded with. 

2526. H. G. JAMES, Clifton, “* Railway signals.”—Dated 2nd October, 1865. 

This invention consists in acting upon railway signals by passing trains or 
engines in the following manner :~The inventor attaches a léver to the sleeper, 
which is at that point by preference made of metal, and connected with the 
rail; the lever is bung in a cutting or channel and extends below the metals, it 
is connected to a crank on the end of a rod Jeading to the signal post, and a cog 
wheel is fixed vertically on the other end of the rod, and gears into a smaller 
wheel or a quadrant fixed to the post horizontally. On an engine or train run- 
ning into the station or on the line the flange of the wheel acts on the lever, 
turns it down horizontally into a groove cut in the metal, raises the crank, and 
thus the signal is turned. The signal is kept in position by a catch, by pre- 
ference on the signal post, dropping into one of the cogs of the vertical wheel ; 
that part of the lever which projects is covered with gutta-percha or some 
other tough substance, After the departure of the train, the catch is'relcased 
by a running wire pulled by an attemdant at the station, whereby the signal is 
returned to its first position by a spring acting beneath the lever or on the 
signal post. He connects a signal bell at the station with the disc signal, and 
pats it in motion by a vertical wheel or arm attached to the signal post with a 
running wire, so that, a5 soon as the signal is turned by thé engine wheels, it 
will pull the wire and strike once on this bell.— Not proceeded with. 

2537. W. E. NEWTON, aan ss London, BE hry ted ways for the trans- 
mission of letters, mer and 3 —A iwation.— Dated 
3rd October. 1865. 

This invention consists in the employment of a continuous viaduct of tubing 
in which the carriages run. This tubing forms a complete endless way or circuit, 
arranged so us to form two lines between the termini of the ways. An air pump 
13 placed at some convenient part of the tubular way for the purpose of exhaust- 
ing the air from the front of the train. The whole volume or hedy of air will, 
therefore, be separated within the viaduct or tubes from the external atmo- 
sphere, and being free from the influence of the external air, the air in the tube 
may be made to rotate like an endless belt throughout the entire cirenit of the 
tubes, passing and repassing continually through the pump and returning it to 
the exhausting side thereof with the same velocity that it is delivered from the 
opposite side without any tendency to a vacuum, and being constantly direct- 
acting and ret’ o-active to an equal extent, so that it uperates with equal force 


























tube on opposite sides of a station or point where itis desired to stop the 
carriages for the purpose of conducting the current around such station or 
point without interfering with its continuity, and thereby rendering the opera- 
tion continuous. It also consists in the employment, In combination with the 
viaduct or system of tabing, of a system of receiving and delivery gates and 
stop gates, so arranged that the stop gates may shut the receiving and delivery 
gates out of the circuit, and permit them to be opened for reception and delivery 
without interrupting the circuit. It also consists in providing in the tubes at 
the stations and termini of the way chambers in which air is compressed by the 
carriage or its piston running Into them, so as to form au air cushion for the 
purpose of overcoming the momentum of the carriage and stopping it. It 
further consists in providing vents to the above mentioned air chambers so as to 
regulate the compression of the air therein, and thus control the stoppage of the 
cartilage, so that it may take place at the desired polat. 





Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
bries, de. 

2533. C. WALKER and W. PRESTON, Batley Carr, Yorkshire, ** Machinery for 

carding wool or other fibrous substances.” — Dated 3rd October, 1865. 

This invention consists in dispensing with cone rollers aud substitating a flap 
binged under the dotfer, extending across the machine, aud which is caused to 
flap or oscillate by means of crank motion actuated from any convenient 
moving part of the machine, thereby constantly flapping, batting, or pressing 
the fibrous substances ag they are doffed from the card surface during the 
process of twisting and drawing, or the formation of the roping, by which 
breakage is prevented and the roping is more evenly formed 
2476 W. TATHAM, Rochdale, ** Apparatus for preparing and spinning cotton, 
— Dated Zith September, 1365. 

This invention has reference to machinery for preparing and spinning cotton and 
other fibrous materials, and commonly known as carding engines, slubbing frames, 
roving frames, mules, throstles, or other machines for similar purposes. first, 
the improvements consist in certain modifications of and additions to the 
arrangenients of the self-weighting and others of the rollers for which letters 
patent were granted to the present patentce dated the 2ith November, 1862 
(No, 3155). Secondly, in forming the buifers or stops for the mule carriages 
and the slips or rails on which the carriage wheels run of one piece, or in 
connecting them together if formed of separate pieces, by which means the 
stops are better able to resist the impetus of the carriage than when they are 
fixed to the floor in the usual manner. 

2501. W. SCHOFIELD, Hewtwood, aad J, SmitH, Bar 
ratus for bleaching, soaping, clearing, and washin 
yarns, and fabrics.” — Dated 29th Seplember, 1x65 

This invention cannot be deser ribed without reference to the drawit 
2517. W. E. NEWTON, Chancery-lane, London, “* Machineru for Seeding yibrous 

substances lo preparing, carding, and other inachiner’ y for arbiey Row amd 
other jilamentous substances."—A communication,— Dated 30th September, 
1865 

The object of this invention is to supersede the mi anual feeding of wool to 
preparing and carding machines, or the laying of the roping by mechanical 
means on the feed cloth. The machinery is intended ‘to form the wool or other 
filamentous matters into sheets of equal thickness and breadth throughout 















nden, Lancashire, “ Appa- 
Jibrous and other materials, 

















their length, in which state the wool is to be presented to the feed rolls of the | 


tirst of a series of preparing or cardiug machines, and delivered to the action of 
such machine. The machinery consists, First, of a sclf-acting distributor, 
which carries the wool from a bopper to an ¢€ pron, in passing over 
which it is oiled, and in that state livered to a beating engine. 
passing through the beating engive the wool is allowed to accuuwiate on an 
endless apron, which delivers it to a pair of compressing rollers, 
which reduces the wool to a bat. The wool thus compressed is delivered ina 
continuous sheet on to a roller, round which a cloth passes from a cloth roll to 
a lap roll, and by the rotation of this lap roll the sheet of wool is laid or 
pg around the poll, its laps being kept separate by the interposed cloth. 
2518. S. FAULKNER, Blackley, Lancashire. * us for grinding cards for 
cubdilg engines.” — Dated 80th September, . 

This imvention relates to apparatus for grinding cards in which a roller 
acting along the whole length of the surface to be ground is employed. This 
roller the patentee constructs of light iron and covers it with leather, which, 
after it has been ground true, is coated with shellac varnish, and upon that is 
applied a film of emery. To the grinding roller he imparts a traversing 
motion during its rotation, and this he effects by means of a disc placed at an 
angle to its avis, and constituting, thereore, a cam, to act by its surface 
against the grinding roller, which is kept in contact with the said cam by a 
spring. 

2519. W. LonGnottTom, Barnsley, Yorkshire, * Weft winding machinery both for 
winding on bobbins and cops, also for a shutlle to hold the cop when weaving.” 
— Dated 30th September, 1865. 

This invention consists in driving the spindles of weft winding machines by 
means of bevel friction, and also in making that part of the spindle which 
receives the bevel wheel hollow, whereby tlie motion is communicated thereto, 
and the top part of the spindle is made smaller with a square, oblong, or other 
shaped hole; by these means the top part of the spindle can be driven by 
the lower part and still allow the spindle to slide up and down free and easy. 
2538. W. E, NEWTON, Chancery-lane, London, ** Machinery for spinning, twist- 

ing, doubling, and winding yarns or threads.”—A communication,—Dated 
3rd October, 1865 

This invention consists in the adaptation to the thread guide bar of the 
above description of machinery of eyelets made of glass, porcelain, earthenware, 
or other hard, durable, and vitreoes substance, in place He the metal eyelets or 
perforated metal plates now employed, and which soon become cut, worn, and 
roughened by the passage of the yarn through the ss so that the yarns or 
threads are continually 4 
of the holes.— Not proeee 
2543. J. WADSWORTH, 
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Heaton N 
port, * Taking-up motions of looms for weaving.” — Dated dth October, 

In one arrangemeut for carrying out this invention the patentees place a ror 
above or below the clot beam, between the last lap of the cloth and the clot) 


wris, BONSER, 


on the beam, and, when desired, keep the rod parallel by tixing at each end a 
pinion gearing into a stationary rack. They fit one end of the rod to a boss at 
the top of a two armed lever, one arm having a stud placed in a curved slot in 
a bracket fixed to one of the end frames or front rail of the loom, and the other 
arm carrying a swing lever having a regulating stud placed in the slots of a 
double-slotied lever, working on a stud fixed to the framework, the suid 
double-slotted lever having an arm worked by a tail or spindle on one of the 
sword arms. They also place the regulating stud in the slot of the lever which 
works a rim wheel, or the orfuary ratchet wheel of taking-up motions. As 
the slay sword moves to and fro it gives motion by the tail or spindle to the 
double-slotted lever, and also to the lever which works the taking-up wheel, 
and as the cloth increases m diameter the regulating stud drops in the slots of 
the double-siotted lever at a variable diminishing speed, in consequence of the 
stud on the first-mentioned arm moving in the slotted curve fixed to the front 
rail or frame ; or, instead of the double-slotted lever, they attach a slut te one 
of the sword arms for perfurming the same task. 

















Class 4—AGRICUL'LURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
. Mills, &e. 

2499. E. COTTAM, Winsley-street, O.cford-street, London, “ Improvements in 
Jittings far stables, cow-sheds, and piqgeries, and ia efluvium traps for stables 
and other places.” — Dated 28th September, 1865. 

The First part of this invention consists in constructing portable fittings so 
that, when required, they may be removed. For this purpose in stables the 
patentee uses panels or plates, by preference of iron, for the head and upper 
sides of the fittings, while the remaining parts of the sides are by preference 
of wood supporied upon sills, and those sills, by preference, such as aré the sub- 
ject of letters patent, granted to Louls le Chevalier Cottam on the 4th March, 
1865 (No. 610). And he supports the panels in frames or pillars, which fit 
into boxes or sockets formed in the floor. In cow-sheds aud piggeries he uses 
metal frames, the pillars of which drop into sockets or boxes in the floor; and 
these frames support troughs and pans for containing the liquid and svlid fuod 
for the animals. 





NAVAL OrpNANCE,—We believe that it is intended, on the pro- 
motion to flag rank of Captain Astley Cooper Key, C.B., to 
offer him a seat at the Board of Admiralty, where he will, it is 
understood, take charge of all inatters connected with naval 
ordnance. The only wonder in our minds is that such an appoint- 
ment was not made years ago. We have no lack of guns. 
are now three 300-pounders— for want of ships to receive them 
lying on the jetty in Portsmouth Dockyard. Then, again, if these 
were shipped, we are still without carriages on which to mount 
them. We are waiting the result of experiments, which, it is 
hoped, will be fairly and honourably carried out. Then, again, if 
we had ships and carriages ready for the ordnance, we very much 
doubt if we have a stock of proper ammunition for the latter. We 
area very procrastinating people, and we fear that even the terrible 
experiences of the Crimean war have failed to cure us of our 
national vice. 
duction. These, no doubt, are great, but ‘the stitch in time” is 
as valuable to nations as it is to the holder of a simple pair of 
breeches, —Army and Navy Gazette. 
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We are apt to rely too much on our powers of pro- | 


A CoMMERCIAL Party IN PARLIAMENT.—At the monthly 
meeting of the Bradford Chamber of Commerce yesterday, it was 
reported that a commercial party in the House of Conmons had 
been formed in connection with the Associated Chambers of Com- 
merce, to whom proceedings relative to the commercial interests 
of the country could be referred—Lieut. Colonel Akroyd, M.P. 
as secretary.--Manchestcr Courier. ; 

THE LATE ACCIDENT ON THE VALE Or NEATH RAILWAY. —Tho 
inquest was concluded on Tuesday, and the jury returned a verdict 
that the deceased (W. Thomas) met with his death from injuries 
received in the collision on the 27th of March ; that the collision 
was caused by the goods train being allowed, contrary to the rules, 
to invade the block at the time the passenger train was due. "fhe 
jury added that such a breach of the rules was novessitated by the 
insufficient siding accommodation, and they bluved Mr. Joshua 
Williams and Mr. Donaldson, the managers, for not attending to 
the complaints made respecting the sidings. 

THE SINGAPORE Gas CoMPANY. —The directors’ report of this com- 
pany states that its affairs are in a very prosperous condition. Gas 
as been introduced to the Mahomedan and Hindoo temples, and 

native prejudice against the new light is being rapidly overcoro, 
The number of private lights on the Ist J anuary, 1855, was 1,: 
on the Ist January, 1866, the number was v,604, bring an increase 
in the year of 1,369 lights, independen at of private lamps and 
cooking stoves. Gas is also now extcnsiv 
for their Wy« 
having been made i m the Chinese charac 
satisfaction. ‘The contract for the public 
the 13th December, and there is now 
As regards the collection of the gas rei 
satis fuctory, us the 4 paid mont 
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s nounts have been 
sorting to legal procecedings. 
TURRET Surrs or War. 
lished on Wednesday, showing 
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the nature : 
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investigations of the Admiralty into Captain Cowper Coles’ plan 
for constructing sea-going turret ships of war. Rear Admiral 
Lge age ( ‘aptain Cy Tdwell, Captain J. J. Kennedy, and Cc aptain 
H. B. hillimore were selecte: d in April of last year to examine 


sen aieedt tale Captain Cok plan. In their report they regret 
the severe illness of Capt: lin ol s, which pre vented hna iia 
attending the c: mua nittee and giving explanations in person, and 











they also regret that he deel ied to name any person to rep 
sent him. On tke Sth of June they furnish: 1 Captain ‘Coles 
with a summary of the objectic raised to his plan, witho 





any expression of opinion as to the weight of those objection 
tain Coles ultimately declined answering the 
nidicated to hin, or furnishiug the info: mation j us]} 
of him. The report then states as 
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the cominittee considered the turret system posse ‘ 
the disadvantages follows, and then comes the g n 
of the committee on the system, to which we shal occa 


sionto refer at length. 








Tut Manrovusses.—The trial trip of the Viceroy of Egypt's 
new steam yacht the Mahroussée, designed by Mr. O. W. Lang, 
built by Mr. Samuda, and fitted with machinery by Messrs. Johr 


Penn and Son, took place on Wednesday, when the vessel attained 
a@ mean rate of dounl over the Admiralty measured mile cou: 
Stokes’ Bay of 18} knots, which places her ahead of alls ’ 

steamships in the world in point ef speed, the mailsteaimshiys ran 

ning between Holyhead and Dublin now holding secor nl place, and 
her “Majesty’ s paddle yacht Victoria and Albert the third. Yhe keo! 
of the Mahrouss¢e was laid in January, | and her general 
dimensions are as follow: Length between perpendictlars, 
o60ft.; length over all, 400ft.; 1 12ft.; dey it.; tonnage 
O.un., 3, 14i. Her propelling power consists of f Penn's 
engines, of 300-horse power, nominal, with oscillat the 

latter having a diameter of 160in., and a stroke of piston of Sft. 
Each cylinder weighs, complete, twenty-six tons, t the inte 

mediate shaft twenty-seven tons. The stokeh« 
and aft of the engine-room, with sixtcen furnaces in each. h 
engines drive two feathering float-wheels of 2sit. dimaeter at 
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their axis, and 33ft. outside the boards. Messrs. Pen never 
turned out of their workshops a more wagniiicent specimen of 
marine engineering than the machinery of the Mabroussic.  T! 
hull of the vessel, it is almost needless to say, is beautifully 


modelled, and bas a very graceful as well as itn po sing appearance 









Inboartl, however, the vessel best displays her “noble | proportio 
in length, breadth, and height; her fit satt atthe same tin 
being unparalleled in their splendour. Forward of the ens 
the urrangements are very complete for the accommodation of the 


cious. Ti 
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exceedingly 
in height, and n 


oificers and crew, the wardroom 
engine-coom itself is upwards of 20ft 


caypy 














haps, before had any machinery a chance of bemg seen in wot 
with equal adv tage. The coal bunkers imve a stowage capacity 
of $50 tons. The ship made her runs over the Stokes’ Bay 
measured mile course drawing 15ft. of water afc and 15ft. 2in. of 
water forward. er displacement at this dra twas 5,155 tons, 
mad her midship section 500 square fect. Six runs were i 











over the mile, and the ship attained a mean speed of it 
knots, equal to 21) miles per hour, the steam pressure being 
SOLb., the vacuum, meen, —_ and the average revolutions of 
the engines 26, The indicated horse-power of the engines 6,400. 
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try, held on Wed 





A Markopouy WN RATLWAY 
fully attended snveting of tls Pancias Ves 
nesday, at Camden Town, a communication was received froia 
the ary of ” State for the Home Departins mt, enclosing the 
copy of « question which Sir George Grey had kad notice would 
be as sked in the House of Commons as to the old churchy: ard of 
St. Pancras,, and tu request to be furnished with the facis of the 
case a8 soon as po asibic. This letter enclosed a copy of the 

question to be put, of which notice had heen given by Mr. M'Evoy 

viz. : “*To ask the Secretary of State for the Home Departuwnent 
whether he is aware that the Midland Railwny Company, having 
obtained an Act (2 7 and 28 Vict., c. 231), which, Ly the 25rd sec- 
tion, allows them to pass a tunnel under the oid churchyard of 
St. Pancras (a closed burying . ground), are about to wake an open 
cutting through the said churehyard, thereby disturbing the te sibs 
and bodies 5 and w! hether the Government willinterfere to protect the 
pinee from such desecration. Mr. Plaw, © try clerk, said he 
had prepared a letter in reply, to accompany extracts from the 
minutes of that board, showing what ste is had been taken in, the 
matter to prevent, if possibie, the Midland Company, obtaining 
powers to pass through the old churchyard f the parish, 
failing that, to get clauses introduced into their bill providin 
that the graves or vaults should be as little disturbed as possi ible. 
This stated that on reference to the last two extracts it would be 
seen that Mr. Barlow, engineer to the Midland Coupany, had 
proposed to the church trustees that the company showld be 
allowed to carry their works through, the burial ground by open 
cutting to the surface, instead of means of a timnel, as 
provided by the 2rd section of the Act of 1864, atid that 
the church trustees had resolved that they could not consent to 
any departure from the strict terms of the Act. It was moved 
and seconded that this reply be sent to the Home Secretary, and 
in the course of a discussion it was stated th: it the roof of the 
tunnel was not to comé within twelve feet of the surface. ier} 
was denounced as ridiculous, as it was w ell known that the grotnd 
was so crowded that there were hundreds of bodies bur Hed more 
than eighteen feet below the surface. It was also stated that it 
was rumoured that there'were some authorities who were willing 
for a condition to wink at what the Midland wished to carry out. 
The resolution was carried, as was also a resolution moved by 
Mr. Canieron, ‘‘ That should it happen that the restrictions of the 
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| 23rd section of the Midland Act would not be sufficient the vestry 


relied upon the Burial Act and the common law to protect the 
burial-ground from desecration.” The foregoing forms au coger 
illustration, of the value of a railway bill os « protector of publ 

interests. in the metropolis Its bearing on the M tropolitan 
District Raalway question will be perceived at a ghaue 
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THE TRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent, ) 

On ‘CHANGE IN BIRMINGHAM AND Wotvernamrron : Reports 

from Tronmasters : Buyers Holding Back: Reduced Demand from 

“America : Absence of Spirit in the Trade; Railway and Teleyraph 
Materials in Request—Pic Iron: No Sales: Insufficient 
Deliveries IRON ORE: Increased Value of Good Hematite 
Coa: Good Manufacturing Demand- HaARDWARES : Home and 

roveign Markets Reviewed ; Great Success of Cooking Novelties 
PROPOSED Factories Act: Objections by the Wolverhampton 
Chamber of Commerce--LXCREASED RAILWAY COMMUNICATIONS 
IN SOUTH STAFFORDSHIRE — OFFENCES AGAINST THE Mrvgs’ In- 
spection AcT—ARBITRATION: Its Extension in South Stafford- 
shire--THE SEWERAGE AT CHELTENHAM. 

Tur condition of the iron trade of South Staffordshire was 

characterised by very little spirit, 60 far as that condition was re- 

flected by the tone of the different members of the trade present 
at the weekly meetings in Birmingham yesterday (Thursday), and 
in Wolverhampton on the day before. Certain of the consumers 
of finished iron are indisposed to buy at present prices, notwith- 
standing the determination of the trade at the preliminary meet- 
ing, that the rates of last quarter should regulate the transactions 
of the ensuing three months. But makers, whilst they are pliant, 





yet are indisposed to give way to the extent desired by some | 


customers. How they can sell at the prices which some of them 


are now accepting, is a matter of surprise to many; seeing that the | 


cost of the raw material is now so high, and wages above the 
average, whilst prices are at their present “‘list ” level. The stocks 
of certain of the buyers who are holding off from the market are 
unusually low, and it is therefore inferred that they will be com- 


pelled to abate their present demand, certainly to satisfy current | 


requirements. ‘These remarks do not apply to the buyers of sheets 
of a good quality for galvanising, which are in fair request for 


markets near home, for Scotland, and for export direct; but sheets | 


of an inferior quality are in only small sone and the demand 
for strips and hoops has seriously diminis t ; 

very considerable degree, to the falling off which is being ex- 
perienced for these last two descriptions in the United States 
the trade with which country is now becoming ve | quiet. A very 
fair North of Europe trade is being done. The little kingdom of 
Denmark is just now an animated customer. Some tolerably 
fair orders for plates for maritime purposes of the boiler quality 
are under execution, but for boiler plates proper there is very little 
request. All the firms « ngaged in the production of railway work, 
such as tires and axles, are full of orders; and so, too, are the 
makers of fastenings for railway permanent way work, The same 
remark applies to the establishments from which the telegraph 


1ed. This is due, in a | 


construction firms obtain their supplies, either of wire or of | 


galvanised cast iron fittings. 


Pig iron is not now selling, nor are consumers encouraged to 


purchase, for the makers of pigs cannot deliver anything like the 
quantity that many customers desire within the usual time. 
the supply of best hematite ironstone for use in the blast furnaces 
in this district is being restricted, the possessors finding it more 
profitable at the present price of pigs to use it up in their own 
Piast furnaces than to send it away in a raw state. Messrs. 
Schneider and Hannay, whose ore has been selling recently at 
about 23s. 6d. north of Netherton tunnel, now demand a rise of 
2s. a ton, more with the view of checking the demand than for the 
purposes of sale. 

Coal is in excellent request for furnace and similar manufacturing 
purposes. 

There is no room for complaint of the state of the hardware 
trades of this district. The manufacturers in almost every 
branch are well supplied with orders. This is especially the case 
as regard tin-plate goods, more particularly those of the least 
expeusive class; and the firms who are engaged upon articles of an 
improved character to be used in culinary operations are all busy. 
A ready market‘is found for really valuable mu/tum in parvo 
articles for use in the kitchen. A firm here, who have recently 
been producing a novelty of this class, are intensely busy, and 
they are adapting themselves to the requirements of the iron- 
mongers so thoroughly, in reference to the circulars which they 
send out with the goods, that the article is being pushed upon 
every hand, and not without a proportionate result. A good demand 
is also springing up for season goods in the bath and toilet line, and 
the japan,firms by whom these wares are produced are, in that depart- 
ment, becoming quite active. The iron safe makers are all sold 
out, and are still busy, but scarcely so pressed with orders as they 
were a month ago. Locks are all in good demand, especially those of 
the plated class, which, owing to the ruinous competition still ex- 
isting between the co-operatives of Wolverhampton and their late 
employers, are leaving manufacturers’ premises at prices which 
allow only little profit. The co-operatives have adopted a trade 
mark, and they report that their business has so much increased of 
late that they are able to advance their rates 5 per cent. Foundry 
goods ot the hollow-ware class are in good request in Birmingham 
and throughout ,the district, and the founders are all as well 
employed as they well can be, chiefly upon castings for export. 

Speaking of the home and foreign markets respectively, we must 
report that the latter is in a much more prospesous condition than 
the former. At home the demand in the agricultural districts is 
slightly reviving, ds the cattle plague decreases in virulence ; but 
the unsettled state of things of late in financial circles is inter- 
fering with business in the great manufacturing centres. America is 
still ordering, but not so largely as was the case six weeks ago. 
Canada, however, continues to require wares in that quantity 
which affords a fair average amount of work with that particular 
market at this time. India is rather quiet, and there has not been 
quite so much pressure on account of the British colonies generally. 
South America, too, has been sending across some large and valu- 
able specifications to be shipped to those parts which, althongh 
not yet free from internal strife, are still not seriously influence by 
the disagreement between Chili and Spain. After these general 
remarks, it will be unnecessary for us to mention specific in- 
dustries. It-is sufficient to say that a moderate amount of acti- 
vity pervades every branch of hardware manufacture throughout 
the West Midlands. 

The Wolverhampton Chamber of Commerce have passed resolu~ 
tions to the effect that they approve of a factory act for the hard- 
ware district, but that the separate proposals of the commissioners 
require separate and distinct consideration. No child, they 
think, under ten years of age, should be employed ; and childyen 
between ten and thirteen years should not work for more than 
half a day, and should be-required to bring a certificate of 
attendance at school the other half. They consider that there is 
no necessity for the interference of the Government with the 
hours during which young persons between thirteen and eighteen 
years of age, and also women, should be employed; whilst the 
limitation of age at which young persons might be employed in 
night sets should not be TP st fourteen years. No such Act as 
the Factory Act ought, they were also of opinion, to be introduced 
unless it applied to all places in the kingdom in which trades of 
the same kind are carried on ; and it should further be distinctly 
understood that all workshops, however small, in which the 
affected trades are carried on musi be considered factories. 

It is satisfactory to find that the different parts of the Black 

Jountry, which have for some time been retarded in their com- 
mercial pro; by the want of direct railway communication, are 
about to be brought into more immediate connection one with the 
other. A few weeks ago we announced the success of the scheme 
for uniting Walsall with Wolverhampton by direct route, and we 
have now to state that a bill for connecting Walsallwith Westbrom- 
wich passed the committee of the House of Commons on Monday. 





the metropolis of the new Cannick Chase mining district. 
Increased intercourse between it and the other thriving manufac- 
turing districts of the Black Country will add materially to the 
prosperity of the old and the new co! localities alike. 

The inspector of mines for South Staffordshire has lately taken 
magisterial proceedings against several colliery servants for 
breaches of working rules. Benjamin Raybould, the charter- 
master of the Moor Lane Colliery, Kingswinford, appeared at 
Sedgley, on Monday, charged with not supplying timber to his pit. 
It seemed that in December last a man was killed there through 
a quantity of coal falling upon him. The defendant, however, 
showed that the neglect was not his, and the case was dismissed. 
A somewhat similar charge was made against John Stephenson, 
of the Tile House Colliery. Here also a man had been killed ; 
but there were some doubts as to who was liable, so the magistrate 
took the same course in this as in the last case. At Rushall, on 
Tuesday, Samuel Checkley, the lessee of a colliery at Pelsall, was 
fined £1 and costs for omitting to give Mr. Baker notice of an 
explosion which occurred at his pit in December last. 

The principle of arbitration as a means for settling labour 
disputes is being extensively adopted in Wolverhampton, though 
not yet by the ironworkers, or the operatives engaged in the bard- 
ware trades, The carpenters, joiners, and plasterers, however, 
now submit every disputed question between themselves and their 
masters to the judgment of Mr. eayert Kettle, of the Worcester 
districts of County Courts, who has been appointed their umpire. 
The plan is highly satisfactory, and has hitherto been very suc- 
cessful. The shoemakers of Stafford have requested an advance 
in their rate of remuneration, and they, like the operatives of 
Wolverhainpton, are anxious that their matter shall be submitted 
to arbitration. - 

The Cheltenham Improvement Commissioners some time ago 
decided to adopt the principle of irrigation for their town; and on 
Monday last they appointed a committee to inspect and inquire into 
the sewerage system at present in operation in neighbouring towns, 
in order that further steps might be hereafter taken in the matter, 
as it applies to their own neighbourhood. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. J 
Tue Weusu Inon Trape: Home Inquiry Checked: American 

Orders: The Eastern, South American, and Continental Markets : 

Pig Makers Heavily Sold; Quotations Firm, and no Likelihood of 

a Decline—Tur Tix Puate Trade: Demand Slackening—THE 

STEAM CoaL TRADE: Large Business Doing: Increased Railway 

Facilities Required Tue ABERDARE NosTueRn Rattway BIL 

REJECTED—SPECIAL MZETING OF THE PEMBROKE ANDTENBY RalL- 

way CoMPANY ; Extension of the Line to Carmarthen and Milford 

Haven—DAvis V. SHEPHERD: The Decision of the Vice-Chancellor 

Revereed —NeEw WacGon Buripinc Company-——THE Crown 

Coprer CompANy--THE ALEXANDRA Docks ; Commencement of 

the Works. 

Tue Welsh iron trade keeps in about the same position as it has 
beer for the last few weeks. The slight improvement which took 
place in the inquiry on home account has been somewhat checked 
by the late limited discount bank disasters ; hence buyers exercise 
great caution as to what amount of orders they give out, The 
failure of Barned and Co.’s bank will not, however, affeet this 
district to any extent, although there are several shareholders 
residing‘in North and, South Wales. In the foreign,trade there are 
signs of an improvement, and the demand on colonial account is 
better. We have had so often of late to report on the unsatisfac- 
tory state of business with the United States, that it is really a 
pleasure to have to record anything which is likely to give a 
reaction. It is, therefore, satisfactory, to find that there are 
orders in the market for no less that 11,000 tons of rails from 
New Orleans; and if the re-construction policy was only settled 
those contracts would be largely increased, as the damage done to 
the Southern lines of railways during the late war is well known 
to be very considerable. Yrom the Eastern markets orders have 
been received, whilst several are in course of execution, and the 
advices lately received are of a satisfactory naturc. Business on 
South American accounts continues steady, and there is a little 
better demand from Mexico. There is an improved inquiry from 
the Russian markets, and it is expected that the trade will be 
equal, if not larger, this year than it has been for some seasons 
past. With the other continental markets transactions remain 
about the same as during the past fortnight or three weeks. 
Makers of pigs are heavily sold for some time to come, and buyers 
find it difficult to get orders capes unless they agree to give pre- 
sent prices and submit to the changes which may take place in 
the markets. Quotations rule firm, and instcad of there being any 
likelihood of a decline in prices, it is more probable that an 
advance will take place. 

The tin-plate trade is not quite so active; best descriptions of 
charcoals are in moderate demand at current quotations, but the 
inquiry for other sorts have slackened, and it is difficult to obtain 
fuil prices. 

The steam coal trade is characterised with increased vitality, so 
much so that proprietors find it somewhat difficult to execute 
orders, which continue to come in freely. Colliery operations are 
being extended, and the present railwey facilities are being taxed 
to their utmost in conveying the coal to the several ports and to 
Birkenhead and the London and the northern markets. The fact 
is, that notwithstanding the large increase which has taken place 
in the inland trade, it would be greatly augmented if the railway 
authorities would afford further accommodation. Large quantities 
of steam are being exported to the foreign and colonial markets, 
and there is an increased demand for marine purposes. The con- 
sumption of house coal is not so large, in consequence of the 
present warm weather. 

In last week’s report it was announced that the Aberdare 
Northern Railway bill had so far proceeded satisfactorily. Since 
then the Standing Orders Committee of the Lords have rejected 
the bill. The object of the scheme was to connect the Aberdare 
coalfield by a more direct route with the manufacturing district of 






| Lancashire, and although uusuccessful this year, it is understood 





that it will be again brought forward. 

A special meeting of the Pembroke and Tenby Railway Com- 
pany was held on Thursday, Mr. William Owen in the chair. The 
secretary (Mr. Stokes) read the heads of a bill now before Par- 
liament for changing the name of the company to the Pembroke, 
Tenby, and Carmarthen Railway Company, for extending their 
line to Milford Haven and Carmarthen, and for powers to lease 
the undertaking to the Cambrian, Manchester, and Milford, and 
Lianelly Railway Companies. From Whitland to Carmarthen 
fourteen miles of railway will have to be constructed, and, in- 
cluding the extension to Milford and other short branches, the total 
expenditure contemplated is £200,000, which it is proposed to raise 
by the issue of new ordinary shares or stock. The works are to be 
completed within five years. Thebill was unanimously approved of. 
It was stated by the chairman that the negociations with the 
Great Western for a narrow gauge from Whitland to Carmarthen 
had failed, and consequently they were obliged to go to L’arlia- 
ment for an independent line. At Carmarthen a junction will be 
formed with the narrow gauge lines, and then the narrow gauge 
system will be complete from Milford Haven to Shrewsbury, 
Liverpool, Manchester, &c. 

The case of Davis v. Shepherd was before the Court of Chan- 
ony on Friday. The plaintiff, who is lessee of certain mining 
rights on lands belonging to E. M. Taskeville, Sir L. Glyn, and 
W. R. King, at Blaenaman, Aberdare, filed this bill against the 
defendants, who are lessees of land adjoining, and the mining 
rights held under lease from the same lessors, to restrain them 
from working a vein of coal, which he alleged they were doing, 
beyond the houndary line dividing their respective rights. The 
question turned upon the position and direction of this bounda: 


Walsall is a rapidly-rising borough of South Staffordshire, and is! line, and the Vice-Chancellor granted an injunction, from which 
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the defend appealed. The bill also asked for an 
account of the minerals taken, and payment of the value to the 
plaintiff. The Lord Chanceller gave the judgment of the Court, 
and differed from the Vice-Chancellor that the plaintiff was in 
possession of the mine eastward of the “fault.” He was of 
opinion that the plaintiff was in possession of all which the lesso 

intended to grant, but not ily in } ion of that which 
the lessor did not grant. If an injunction was granted the owner 
might be restrained from working in his own ground. The order 
of the Vice-Chancellor would therefore be reversed, and the bill 
dismissed with costs. 

The firm of Shackleford, Ford, and Co., wagon builders, (hel- 
tenham and Swansea, are about to transfer their works to a 
limited liability company. The proposed capital is £200,000, in 
20,000 shares of £10 cach, and the company is to be called 
“ Shackleford Ford, and Co. (Limited).” The firm have for years 
been the builders for the Bristol and South Wales Wagon Co., 
and several of the directors of the latter are on the board of the 
new company. 

Arrangements are in progress with the view of transferring the 
Crown Copper Works to au independent company. The Crown 
Copper Company has been in existence sixty years, but for some 
time past all ores purchased for it have been included in the bills 
of Messrs. Williams, Foster, and Co., who have been managing the 
Crown Works as well as their own. Since the withdrawal of the 
company from the ticketings, negociations have heen on foot for 
the transfer of the works, and notice has been given that the uew 
company intend to commence bidding at the ore sales. The 
business will be carried on under the management of a board of 
directors, which, it is reported, will include Mr. W. A. ‘Thomas, of 
the Devon Great Consols, and Messrs. Francis Pryor and Nephew 
are to have the sole management in Cornwall. 

It is announced, upon what is believed to be good authority, that 
the Alexandra Docks, Newport, are to be commenced without 
delay; the neceasury arrangements respecting capital having been 
nearly completed. Messrs, Tredwell and Co. are the contractors. 




















SCOTLAND—ITS TRADE AND OPERATIONS, 

(From our own Correzpondent. ) 

Pic Iron MAnrseT—SHiemMents or Pic Incr 
DURING THE PAST WerEK -THE MALLEABLE IRON TRADE 1x 
ScoTLanD—PrickEs OF Baks aNp PLATES —~THE Lnon TRADE Nui 
QUITE 80 BusY—SHIPMENTS OF MACHINERY, &C., DURING TIT! 
PAST WEEK-—-VESSELS LAUNCHED ON THE CLYDE AND FLSI 
WHERE IN SCOTLAND DURING THE PAST WEEK—GREAT BLASTING 
or Rock at Furnace Qvuarry—MEgTING or THE Roya 
ScorrisH Society or Akts—Scorcu Rarway Trarric. 

On the announcement of the stoppage of Barned’s Bank, in Livcr- 

pool, the price of pig iron suddenly fell to 7ts., but the decline was 

only momentarily, as it has since fully recovered, and during the 
week a very large business indeed has been done. ,Prices may now 

be quoted at, for mixed Nos., warrants, about 80s.; No. 1, G. M. L.. 

79s. ; No, 3, 78s. ; Gartsherrie, No. 1, 78s. ; Coltness, No. 1, 77s. ; 

Glengarnock, No. 1, delivered at Ardrossan, 7s. Gd. ; Middlesbro’ 

warrants, 58a. cash. 

As may be expected, owing to continued high prices, theshipments 
of Scotch pig iron during the past week have been exceeding!y 
small, amounting in all, foreign and coastwise, to only 8,860 tons, as 
compared with 14,819 tons, for the corresponding week of last year. 
The same cause is operating entavonpeliy on the malleable iren 
trade ; although plenty of orders can be obtained for inanufactured 
iron, they are at prices which will not pay to make at the 
present price of pig iron, and as the price of that commodity i: 
considered in the meantime exceptional and merely temporary, 
iron merchants, shipbuilders, and other large buyers will not give 
an advance ; indeed, many of them cannot, from the fact of their 
having large contracts at present prices. The consequence is, that 
a number of the makers, especially the smaller ones, are working 
short time, and otherwise reducing as much as possible their pro- 
duction, in the hope of a fall in the pig iron market. The market 
prices are inuch the same as quoted last week, viz., for Glasgow, 
Govan, Blochairn, Dundyvan, Rochsolloch, Drumpeller, Monk- 
land, and Muirkirk, from £7 17s. 6d. to £8. In a few instances 
for some brands as much as £8 5s. have been paid. Ship plates 
from £9 10s. to £10; boiler plates from £10 to £11; nail roads 
about £8 7s. Gd. ; all subject to the usual discount, and de- 
livered in or f.o.b in Glasgow. The iron trade in 
Scotland, at least that portion of it embracing engincers, ship- 
builders, ironfounders, &c., is not quite so busy nor yet so remu- 
nerative as it was a short time ago, but still it continues in a v ery 
prosperous condition, The shipbuilding yards are well employed, 
marine and land engineers, millwrights and machine makers con- 
tinue to turn out a vast quantity of work, and, consequently, 
ironfounders are not idle. There has been scent from the Clyde 
during the past week to Mauritius about £1,151 worth of machinery, 
to Calcutta about £239 worth of machinery, to Melbourne about 
£100 worth of machinery, to Montreal about £500 worth of 
machinery, besides a good deal of boiler-tubes, bolts and nuts, cast- 
ings and other manufactured iron goods, together with m achinery 
shipped in Glasgow. A great quantity of iron work finds its 
way to Liverpool and London, to be shipped, the orders having 
been sent through London houses; Mr. James Neilson, Alma 
Boiler Works, Glasgow, is in this way sending about £20,000 
worth of wrought iron bridges. 

On the 18th inst. Messrs. Kirkpatrick and McIntyre launched 
from their building yard at Port Glasgow, a very handsome screw 
steamship, named the Jacinth, for the Glasgow and Liverpool! 
Carrying Company. She is 160ft. long, 24ft. broad, and 14ft. 
deep, with a register tonnage of 450 tons. She will be su yplied 
by a pair of direct-acting engines, of 60-horse power, by > al s. 
Blackwood and Gordon. James McArthur, Esq., the managing 
partner of the firm, in replying to a toast at the deter which 
was partaken of after the launch, stated that it was twenty-seven 
years since they first coumenced the business, and that for a long 
time they were almost wedded to sailing vessels, and they coukt 
not throw the prejudice attached to them aside; bat when the 
ourer found that even the hobby-horses at fairs were being 
driven by steam, they determined to throw the prejudice over- 
board, and go in with the spirit of the times. On the 17th insi. 
the clipper ship Marpesia was launched from the building yard of 
Messrs. John Reid and Company. Port Glasgow. She is owned 
by Messrs. Joseph Heap and Sons, Liverpool. Her principal 
dimensions are, 235ft. long, 38ft. broad, and 24ft. deep; tonnage 
builders’ measurement, 1,630 tons; register, 1,430 tons. She has 
been built expressly for the Melbourne and Rangoon trade. She 
has on deck asmall engine for pumping, &c., and a water distilling 
apparatus. 

On the 19th instant Messrs, Tod and M‘Gregor launched, froin 
their building yard at Partick, the Princess Alice, a fine screw 
steamer, for Messrs. M. Langlands and Son, to ply betwixt 
Glasgow and Liverpool. She is 200 feet long by 28° feet broad, 
15 feet 9 inches deep, and 780 tons builder's measurement. 
She will be fitted with a pair of direct-acting inverted cylinder 
engines of 150-horse power, with surface condenser, expansion 
valves, &c, 

On Wednesday last Mr. Seath launched from his building yard 
at Rutherglen, an iron paddle steamer for river traffic, 202 feet 
long, 18 feet broad, and 7 feet 6 inches deep. She will be fitted 
with engines of 110-horse power, and is named the Princess. 

_ On Thursday afternoon Messrs. Aitken and Mansel, White- 

inch. launch a handsome screw steamer, of 400 tons burden, 

named the Scotia, the property of the Glasgow and Newcastle 

Shipping Company, and intended for their ra idly increasing 

tratlic between Grangemouth and Newcastle. She is now being 

t-acting screw engines of 70-horse power, by 
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Messrs, AitKen and Company, Cranstonhill 
Messrs. Scott and Company, Greenock, launched from their 
building yard, on Wednesday last, a splendid screw steam-ship 
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Achilles. She is the third vessel of 
the same class and tonnage built by Messrs. Scott for Mr. Holt, 
Liverpool, and is intended, like the Agamemnon and 
Ajax, for the Liverpool and China trade, the sizes of which 
vessels we gave in a previous letter. 

On Saturday Messrs. Fullarton, Ayr, launched a_barque 
name: the Calderbank, for the South American trade. 

Messrs. Robert Steele and Son launched the other day from their 
building yard, Greenock, a magnificent cutter yacht, of 133 tons 
builder’s measurement, named the Condor. She is owned by 
William Houldsworth, Esq., Glasgow, and is one of the largest 
cutter pleasure yachts afloat in British waters; and from the 
beauty and symmetry of her build she is also expected to prove 
one of the fastest ra i She is built of wood, with iron flooring, 
in order to afford greater room for stowing ballast. She is furnished 
with a ballast lead keel 8} tons weight. Her spars are from Van- 
couver’s Island, her mainsail and gaff-topsail are being made by 
Lapthorne, her jibs and foresail by Menzies. When fitted up, the 
Condor will prove a most commodious yacht, and as she has been 
built by a gentleman well-known, and highly esteemed in aquatic 
circles, her future will be watched with much interest. 

On Saturday last a blasting of rock by means of gunpowder, 
took place at Furnace Quarry, Lochfyneside, on the principle in- 
troduced by Mr. Sim in 1852, and since practised extensively at 
his granite quarrics throughout Argyllshire. The charge of gun- 
powder was 6,550 lb., and a mass of rock, computed to be about 
40,000 tons, was displaced with ease and safety and landed on the 
quarry floor. 

On the evening of the 23rd inst. the eleventh meeting of the 
session of the Royal Scottish Society of Arts was held in their 
hall, George-street, Edinburgh, Sheriff Hallard presiding. Mr. 
Thomas Scott, engineer, Inverkeithing, read a paper descriptive of 
improvements in sinking tubes, cylinders, or eaissons for the 
foundations of piers. The paper was illustrated by drawingsof a 
compound caisson invented by Mr. Scott. The paper was remitted 
to a committee. Professor C. Piazzi Smyth then delivered a 
lecture on Egypt, for which a hearty vote of thanks was recorded. 

The tratiie returns on the various Scotch railways are steadily 
increasing, as will be seen from the following, the past week of 
1866, as compared with the cerresponding week of 1565 ;— 

















1866, 1865. 

Nerth British 60) om -» £23,419 
( imnidid 22 oe oe ce le ee §=24,059 
i) w and South-Western .. «+ 10,210 
Svottish North- e ° oe 5,034 
Hu 4 Raliw oe . . 9 
G North of Scotland .. . oe 9 
Dees de es oe 28 oe . 349 
Firth and Clyde Junction ee ee 303 

Total «ce os ee ee 63,802 





SouTH KENSINGTON MusEeuM.—Visitors during the week ending 
2ist April, 1866:—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., 11,434. On Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m. till 6 p.m., 2,213. National Por- 
trait Exhibition, by payment, 3,995. Total, 17,642. Average of 
corresponding week in former years, 11,432. Total from the 
opening of the museum, 5,961,000. 

Tae Parisians are now drinking water drawn from the celebrated 
champagne country of Aisne. The river Dhuis has been brought 
through an aqueduct eighty-four miles in length, seventy-four 
miles of which are solid masonry work, with an inclination of 
about six inches to the mile. A little over nine miles are in cast 
iron conduits across valleys, the inclination of which is about 
thirty-five inches per mile. The works were commenced on the 
Ist of June, 1863, and finished in September last. They cost 
sixteen million frances. 

Gems.—-The artificial production of gems is a subject of much 
interest. A new method of making rubies has been discovered. 
A mixture of fluoride cf aluminium with a little fluoride of 
chromium is placed in a Hessian crucible lined with calcined 
alumina. In the midst of the mixture of fluorides is placed a 
small platinum crucible containing boracic acid. The outer 
crucible is well covered, and the-whole exposed to a temperature 
sufficiently high to volatilise both the boracic acid and the 
fluorides. The vapour of the acid decomposes that of the 
fluorides, fluoride of boron is formed, and erystals of the mixed 
oxides of aluminium and chromium are deposited. If the mixture 
of the fluorides be made in the right proportions these crystals 
will have exactly the same composition, specific colour, lustre, 
and other properties"as the most perfect natural rubies. 

THE British ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
—The next annual’ meeting ' will be held at Nottingham, on 
Wednesday, Angust 22nd and the following days, under the 
presidency of W. R. Grove, Esq., Q.C., F.R.S., the eminent patent 
barrister, the contriver of the electric battery going under his 
name, the author of the ‘‘ Correlation of Physical Forces,” and of 
many papers expounding other important discoveries in natural 
philosophy. The following gentlemen are to be the presidents of 
the several sections:--Section A, Mathematical and Physical 
Sc’ence, Professor Wheatstone, of King’s College ; B, Chemistry, 
Professor Falkland; C, Geology, W. J. Hamilton, Esq.; D, Biology, 
Professor Huxley; E, Geography and Ethnology, Sir Charles 
Hamilton; F, Economic Science and Statistics, Lord Belper, 
formerly Chief Commissioner of Railways, and elevated to the 
peerage in 1856; G, Mechanics, James Nasmyth, Esq., of steam- 
hammer noteriety. The’general secretary will be Francis Galtoa, 
Esq., F.R.S., 42, Rutland Gate, London, the eminen: tr.veller, 
and the author of an ‘interesting book called ‘*‘the Art of 
Travel ;” as assistant general’ secretary, ‘George Griffith, Esq., 
5, Park Villas, Oxford; and as general treasurer, W. Spottis- 
woode, Esq., F.R.S., 50, Grosvenor-place, London, formerly public 
examiner of mathematics at Oxford, but now of the firm of the 
Queen’s printers. Information concerning the local arrangements 
mav be obtained from the local secretaries at Nottingham, Dr. 
Robertson, E. J. Lowe, Esq., F.R.A.S., Rev. J. F. M’Callan, and 
the notices of papers proposed to be read should be sent to the assis- 
tint general secretary before August 1st. It is to be hoped that 
proceedings of the Mechanical Section will be as interesting as 
those last year at Birmingham. 

Great NortHern Rathway.—On Saturday an experimental 
trip was made on the Great Northern Railway, between Doncaster 
and York, with a train, intended cn and after Tuesday next to run 
between King’s Cross station and Edinburgh, leaving the former 
station at 9.15, and fitted up with Mr. Preece’s communication 
between engine driver and guard, as adopted on the London and 
South-Western line for twelye months, and on the Midland Rail- 
way for a few weeks past. The train left the Doncaster station at 
10.45a.m., and wasaccompanied by Mr. Sturrock, the Great Northern 
Company s engineer; Mr. Griffiths, the carriage superintendent; Mr. 
Seratchard, of the Manchester, Sheffield, and Lincolnshire Railway ; 
Mr. Preece, and other gentlemen. ‘The experiment combined 
communication between the various guards of the train (which 
embraced three vans and eight first and second-class carriages), 
between passengers and guards, and between guards and engine- 
driver. The experiments were conducted with perfect regularity. 
The train between Knottingley and Milford Junction was broken 
in two to represent the accidental breaking away of a portion of a 
train, and continuous signals were made to all the guards. It was 
also shown how portions of the train as it passed through Don- 
caster could be slipped off, without bringing the train to a stand, 
or in any way interfering with the communication between the 
passengers and guard. Mr. Sturrock, the company’s engineer, ex- 
pressed himself satisfied with Mr. Preece’s system of communica- 
tion; and Mr. Preece, at York station, had the oppor tuity of 
explaining his system to the officials of the North-Eastern 
Company. 














the majority of these cases the non-consumption of the smoke was 


NOTES FROM THE NORTHERN AND EASTERN 
. COUNTIES. 
(From our Correspondent.) 

LiverPoot: Mersey Docks and Harbour Board—Hvuui.: Trial 
Trip of the Hero (s.s.)— MANCHESTER AND THE PARIS UNIVERSAL 
EXHIBITION—THE Stock oF CoTToN— SINGULAR RAILWAY 
COMPENSATION CASE-—STaTE OF TRADE: Sheffield : South York- 
shire: Cleveland: The Smoke Consumption Question at Leeds 
PREECE’S SYSTEM OF COMMUNICATION IN RAILWAY TRAINS 
West RIDING AND Grimsby RAILWAY —THE NortTH-EASTERN 
District: State of Trade: Iron Shipbuilding, de. 

THE Mersey Docks and Harbour Board has received an application 

from the health committee of the town council, inquiring what 

part of the land belonging to the board can be conveniently dis- 
nosed. of for sanitary purposes, and asking the terms of sale. 

‘he feeling of the board appears to be that any such land which 

it may have at its disposal is required for residences for its 

own employés. 

The screw steamer Hero, built by Messrs. C. and W. Earle for 
Messrs. Wilson, Sons, and Co., has made a trial trip from Hull 
down to Dimlington. The Alexandra, one of the fastest river 
steamers, was to accompany the trip, but she was distanced about 
a mile an hour. The Hero was in Pad trim, being about 4ft. by 
the stern, but she made twelve knots an hour. Her length is 
230ft.; breadth, 30ft. 4in.; and depth, 22ft. Gin.: her engines are 
of 160-horse power, and her tonnage is 819 tons register; gross, 
1,025 tons. She has accommodation for 36 passengers, first-class; 
18 second-class; and can convey 500 emigrants third-class. She is 
intended as a mail steamer from Hull to Gothenburg, and will 
make her first voyage there on Saturday. 

A meeting of gentlemen intending to appear as exhibitors at the 
Paris Universal Exhibition next year was held at Manchester on 
Monday. It appeared that the applications for space from the 
United Kingdom exceed by three times the amount placed at the 
disposal of the British executive. It further appeared that the 
Manchester applicants are sixty-four in number, whose total appli- 
cation is for 20,000 square feet of floor space and 700 square feet 
of wall e. Except one from Heywood, each of the sixty-four 
is an applicant from Manchester, but it is understood that an ex- 
hibitor from any town in the district where there is nod local 
committee may join the Manchester committee. 

The stock of cotton on hand at Liverpool now considerably ex- 
ceeds 800,000 bales, while in the middle of April, 5, it stood | 
at 575,000 bales, and in the middle of April, 1864, at 414,000 
bales. 

The Court of Queen’s Bench has been occupied with an im- 








portant case, affecting the vexed question of the liability of 
railway companies. It was the case of Redhead v. the Midland | 
Railway Company, tried at Durham, before Mr. Justice Lush, 

when the jury returned a verdict for the defendants. Mr. | 
Manisty, Q.C., moved for a rule nis to show cause why the 

verdict should not be set aside and a new trial had, on the ground | 
principally of the discovery since the trial of very important evi- 
dence. The plaintiff was a engineer of South Shields, and he | 
complained of serious injuries sustained by him whilst a passenger | 
on the defendants’ line from Nottingham to South Shields. The 

accident occured at Woodham, near Mexborough. The train was 

proceeding at great speed when the accident occurred. Evidence 

only was given sufficient to call on the defendants to enter on their 

case, when they admitted it was an old carriage which they had 

borrowed from the London and North-Western Railway Com- 

pany, but they admitted they were liable if it could be shown that 

any negligence could be attributed to them. The accident, they 

said, occurred through a latent defect in the welding of the iron 

of the tire of the wheel. A broken wheel was brought to Derby, 

but no evidence was given to show that it was the wheel in 

question, but engineers were called by the company who stated 

that the defect might have existed without any negligence on the 

part of the maker. Upon that the learned judge said he did not 

think the defendants were liable, and the jury, returned a verdict 

for the defendants. Since the trial and its publication in the 

newspapers, Mrs. Sharpe, widow of Dr. Sharpe, who was travel- 

ling in the same carriage with a Mr. Bowman, had communicated to 

the plaintiff in London that she complained of the state of the carriage. 

At Trent Station the wheel was all but on fire, and water wasthrown 

on it, which produced an enormous quantity of smoke and fire, 

and the train almost immediately after again started with the 

same carriage, and at avery high rate of speed, because, as she 

was informed, the defendants were competing with the Great 

Northern Railway. It appeared that Mr. Bowman brought an 

action against the defendants, which was tried at Liverpool, and 

on Mrs, Sharpe’s evidence the defendants settled the action by 

paying Mr. Bowman £1,000. Up to the trial of the plaintiff's 

action he was induced to believe from the negotiations that 

passed between him and the company that the only point in 

dispute was the amount of damages. The learned counsel also 

moved on the point that when a carriage started on its journey 

there was un implied warranty that it was road-worthy, and 

that a latent defect in any part of it was no answer to any injury 

that might result from it. The court entertained considerable 

doubt with reference to the second point, but granted a rule 

generally. 

At Sheffield a fair and steady, although not a very active 
business has been done on home, continental, and Australian 
account. The English and Scotch orders are small, especially 
from the country districts where the ravages of the cattle plague 
have been most severe. . The saw trade, aided by some good orders 
from Russia, and other continental markets, is active, and there is 
still a good business doing in.engineers’ tools. The edge tool 
branches are on the whole moderately good. There is still an 
almost unlimited demand for sheep shears for the Australian and 
some other markets. There is no decided improvement to notice 
in the heavy branches of trade, most of which, the railway 
branches excepted, continue quiet. The steel manufacturers are 
moderately well employed, but have no pressure of orders. There 
is no change in the file trade dispute. The South York- 
shire coal trade continues pretty good for the time of year. 
It is a long time since steam coal was so largely inquired for, and 
the demand has a tendency to cause prices to advance; 8s. per ton 
is now paid. For Hull and Grimsby a fair trade is now doing in 
both house and steam coal. The coke trade is active, and as fast 
as it is made it is conveyed off to the various iron-manufacturing 
districts. With regard to the Cleveland iron district, we may 
note that the number of furnaces in blast is eighty-six, while 
there are thirteen out of blast and thirteen building. Makers 
have orders on their books which will keep them fully employed 
for several months to come. At Stockton and Middlesbro’ all the 
available furnaces are blown in, and at Eston pig is being made 
in great quantities. Messrs. Swan, Coates, and Co.’s new fur- 
nes at Eston are nearly completed, and those lately erected by 
Messrs, Bolekow, Vaughan and Co., are adding their quota to this 
great iron-producing district. 

Yesterday (Thursday) week a great number of penalties were 
inflicted on firms summoned to the Leeds Town Hall for non-con- 
sumption of smoke. The following were fined 40s. each and costs: 
Mr. W. Kitchen, dyer, Bowman-lane; Mr. B. Stocks, paper 
manufacturer, Sovereign-street ; Messrs. Whiteley and Croisdale, 
woollen manufacturers, Neville-street ; Mr. G. Leach (Little and 
Loach), woollen. manufacturer, Whitehall-road ; Messrs. Tetley, 
Walker, and Townsley, flax spinners, Walter Hall, Quay-street ; 
Messrs. J.andJ. Wilkinson, Goodman-street, Hunslet; Messrs. W. 
B. Holdsworth and Co. (Limited), Goodman-street, Hunslet ; and 
Messrs. Hirst and Brooke, wholesale druggists, Bishopsgate. In 


attrinuted to carelessness on the part of the stokers; in the 





others to hard firing or the constant throwing on of coals. 
Messrs, Hirst and Brooke attempted ‘to get excused under 


the proviso applicable to dyers when no practical means of con. 
suming their smoke can be found. They had thirty-two furnaces 
and applied immense heat under nineteen iron retorts for the 
purpose of extracting dyes for woollen goods. A greater heat was 
required in the Benge of the dye than the dyers required 
and the a t they had stronger grounds for excuse than could 
be urged by the dyers. The magistrates pointed out, however 
that the Act of Parliament did not provide any exemption for the 
manufacturers of chemicals. Mr. Ellershaw, in pronouncing the 
decision of the magistrates, said in all these cases the dense smoke 
had been caused either by neglect or from attempting more than 
the flues were capable of ; but as this was the first time any of the 
parties had been brought before them, the minimum penalty of 
40s, and costs would be inflicted in each case, in the hope that 
that would be quite sufficient to induce more care, or to bring 
about alterations where they were required. 

As regards the north-eastern district, it may be observed that 
most of the iron and shipbuilding yards on the Tyne are at pre- 
sent in full employment. Many of the vessels on the stocks are 
however, approaching completion, and the prospects of the trade 
are said to be'rather unpromising. The iron trade is feeling 
the effects of a stoppage of orders consequent on the unsettled 
state of continental affairs. 
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METALS. 
1866. 1865. 
CoprpEeR—British—cake anttile, £ 8. do £ & dj £ 8d. £ sg. a, 
POF TON ccccccccccccccee| 99 0 0... M1 0 0} 90 0 0.. OO A 
Rest selected 9 0 0.. 94 0 0 93 00. 0 0 @ 
Sheet ... 95 0 0.. 96 O C) 95 O O.. 96 0 6 
Bottoms. .cescccccccccvcsece 99 0 0..101 0 0) 99 0 0..100 0 9 
Australian, per ton..........| 90 0 0.. $4 0 OF GL O 0.. 94 0 9 
North American .........052, 9 0 0.. 0 9 0} 00 06.. 0 006 
Spanish Cake ........ee000. | 34 0 0.. 85 O 0 84 O 0.. 85 O O 
Slab. for prod. 96 percent. .. 0 0 0., 82 0 © 8210 0.. 83 0 6 
YELLOW METAL, per Ib, ......, 0 0 7§ O O8f O O7}.. 0 0 Ly 
InON, Pig in Scotland, ton......' 4 0 0 cash 215 ¥Y cash. 
Bar, Weish, in London ...... ow Ge TU OC FMW 6 6's © 
oe 612 6. 615 0 615 0.. 7 006 
Staffordshire..| 819 0.. 00 0 90 0.. 0006 
Rail, in Wales .....eseeoeees| 612 H.. G15 YO O15 0. 000 
Sheets, single in London .... 1010 0.. 0 0 % Lt O 0... 0 0 6 
Hoops, first quality.......... 910 0.. 915 0} 10 0 0... 0006 
Nailrods..ccccccccce esese 10 0.. 815 0 900.. 0 0 6 
BORE. ccadccceccesscsoro 1 WGA HH AhMwe iB O86 
LEAD, Pig, Foreign, per ton.... | 20 5 0.. 2010 9 19 0 0.. 1910 0 
Maite, W.. Biccocececcconenes| CMO BH USN SO. 688 
Other brands .. coe | 22 0 O.. St 7 6] 1935 0... 6 a 
Sheet, milled . ata 2 & 00 0 21060.. 0006 
Shot, patent... wit @&..686 8S 6 4.896 
Red or minium. pe wei «wt. @©€¢Cre eo. ee S 
Wee OF ovcccecccccceceess | MMO 8CeWwsseeea. © 80@ 
Ground in Oil......eeeeeee. | 28 0 01. 2915 O| 2610 0.. 0 0 0 
i SF ae 2415 0..25 0 0' 23 00.. 000 
QUICKSILVER, per bot. ...... | 700. 00 0 800... 000 
SPELTER, Silesian, per ton...... | 24 0 0.. 0 6 0| 2010 0.. 0 0 0 
English sheet 31.060.. 0 0 0 2410 0... 600 
White zinc, powder.... ° 000. 00 9 00 0.. 000 
STEEL, Swedish faggot . ee 0006.. 0 0 0 60060.. 000 
EG@Sccvccccccoccccccccsccces | 1S 5 O.. 15 90 8] 15 0 O.. 0 0 0 
TIN, Banca, per cwt... oe] 410.000 506.0068 
Straits, fine—cash .... olen s 400 41410.. 415 0 
Prompt 3 months .. eee 410.. 060 0 414 0... 000 
English blocks ........ ee 44. 682 2 te. 6 O's 
BAIS cccocccccccces eee 47 0.. 412 0 415 0... 000 
Refined, in blocks..... cooce |) 4 9 O<.. 48 OF 419 O<.. 0 80 8 
TINPLATES, per bx of 225 sheets 
IC coke..... seeeeee ecvcccce 1 6 6 17 0 13 4. 13 6 
Sette aT ont 2. oa eo 
IC charcoal ... oe ° 133 O66 £13 G@ 2 O66. 1 9 
TR iicesccensens cos | 219 O.. 119 6] 814 6 298 6 
PRICES CURRENT OF TIMBER. 
1866. , 1865. 1866. 1865, 
Per load— £ 8. | s 2s Perload—4 8s 4a £26 45 
. A | Yel. pine, per reduce:t ¢ 
} Canada, Is 18 019 6 
| tnd 18 01410 
Archangel, 13 1@ 14 lo 
| >t. Petersburg 11 1013 6 
415 | 310 410 | Pruland sew 6 
Memel....... 0° 00 0 0  Memel 10 015 6 
elm . 5 0} 310 5 @ | Gothenburg, rel... 9 w Ol oO 
Dantaic, 0 6 0) 3l0 610 hite 8 ¥ 0 910 
iesevense 410! 215 310 | Gefle, yellow...... 10 10 10 11 10 
Memel, fir 3l0| 410 4 0 | Soderhamn ...... 9 lt glo 
Riga ...... . 310/| 310 4 5 | Christiania,per( -? 
Swedish .........- 325 2lo| 2le 215 I2h.by 3 by 9> 18 O23 1 15 033 0 
Masts, Queb rd. pine 6 10 810) 610 8 10 m yellow .... 5 
1. 5 0 6 0] 5 O 6 O | Deck plank, Dnt 
boy inp ooo8 ouveoe8 per 4 fe ha . } O16 1 () 01616 
Lathwood,Dantzfm.510 610! 719 & 4 ard 
a. Pr : v 0; $10 910 085 ( @ 065 0 
D als. per C., 12ft. t. Sin, 0o2 «(1 OO 
Quebec, whtspruce 131/19 0/14 018 0 | Balt crown | 17) 9 19) 610 3 0 
StJohn.wht spruce 15 015 0/13 O15 ¢ pipe h . 7 - 


THE monthly statistical record of the Bureau Veritas of the 
French Lloyds’ states that the number of vessels totally lost 
during the month of March last was 269, of which 145 were 
English, 32 American, 28 French, 5 Danish, 5 Dutch, 5 Italian, 4 
Hamburgh, 4 Norwegian, and 41 bearing various other flags. 
Seventeen vessels are supposed to have been lost, as no intelli- 
gence concerning them has been obtained. The number of vessels 
lost in the months of January and February amounted to 678, 
thus making a total of 947 total losses during the first three months 
of the present year. 

TELEGRAPH Act AMENDMENT.—According to a bill now being 
brought before the House of Lords by Lord Stanley of Alderley, 
it is proposed that ‘‘the powers vested in one of her Majesty's 
principal Secretaries of State by section fifty-two of the Telegraph 
Act, 1863, may be'exercised in Ireland by the Lord Lieutenant or 
other chief governor or governers of Ireland for the time being, as 
well as by one of her Majesty’s principal Secretaries of State, sub- 
ject, with respect to compensation and in all other respects, to the 
provisions in that section contained; and that where the powers 
of section fifty-two of that said Act are exercised by the Lord 
Lieutenant or other chief governor or governors of Ireland, then 
the Lord Chief Justice of her Majesty's Court of Common Pleas in 
Dublin shall be deemed to be substituted for the Lord Chief 
Justice of her Majesty’s Court of Common Pleas at Westmin- 
ster.” 

THE EXHAUSTION OF OUR CoAL Beps,—The Times says, with 
much brilliant power of language, “In three generations, that 
is, in the days of our children’s children, we are told that all the 
coal of these islands that lies within 4,000ft. of the surface will be 
exhausted, if we go on increasing our consumption at the present 
rate. Coal is everything to us. Without coal our factories will 
become idle, our foundries and workshops be still as the grave ; 
the locomotive will rust in the shed, and the rail be buried in 
weeds, Our streets will be dark, our houses uninhabitable. Our 
rivers will forget the paddle-wheel, and we shall again be separated 
by days from France, by months from the United States. The 
post will lengthen its periods and protract its dates. A thousand 
special arts and manufactures, one by one, then in a crowd, will fly 
the empty soil, as boon companions are said to disappear when the 
cask is dry. We shall miss our grand dependence, as a man misses 
his companion, his fortune, or a limb, every hour and at every turn 
reminded of the irreparable loss. Wise England will then be 
the silly virgin without oil in her lamp. We shall be surrounded 
and overwhelmed by the unprofitable lumber of buildings and 
machinery that we cannot use, and even cities we cannot occupy. 
For who will care to live in Manchester? Who will be able to 
live in the metropolis? It is not so difficult to imagine the state 
we shall return to, for it takes only a middle-aged man to re- 
member it.” But we think that, by that time, we shall have 
discovered a means of ‘‘bottling up,” so to speak, the ceaseless 
and endless power of the tides and the waves, and even now means 
could be suggested for the purpose. 
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THE ARCHITECTURE OF BRIDGES, 


In the minds of many men, engineering and architecture 
are intimately ‘associated, and not unfrequently the two 
professions are confounded one with the other, With the 
individual members of the two orders, however, this isso far 
from being the case that each is disposed to pique himself on 
the individuality of his class, and will sometimes resent any 
insinuation that may imply an association of the professions. 
Whilst. there can be no doubt that the profession of the 
engineer is essentially distinct from that of the architect, 
there are in reality many points of contact that serve to unite 
the two professions in respectful association with each other, 
and a very large mass of information is possessed in 
common by both. If asked to indicate one essential par- 


ticular that would serve to distinguish between the two | 


rofessions, we should prohably point to the study of -art, 
yecause, While it invariably enters into the architect’s pur- 
suits, it is not necessarily inculeated in connection with 
engineering studies. Engineers, as a rule, know nothing 
professionally of either art or architecture, and as a matter 
of course do not think it necessary or advisable that their 
pupils should. ; ie . 

it may appear a broad assertion to accuse civil engineers, 
as a class, of ignorance of a study that is every day becom- 
ing more and more popular, and even now enters into the 
curriculum of our universities, but the fact is unfortunately 
too patent, and is borne out to an extent that is lamentable 
by the countless monuments in the shape of bridges alone, 
that debase our not over-elegant metropolis, ‘That our 
plate .girders and brick viaducts are eminently practical 
and successful we by no means deny, nor would we advo- 
cate any considerable outlay on their adornment in eases 
where they are not very conspicuous, for as long as they 
fulfil the intention with which they were designed we may 
be satisfied. In prominent positions, however, it is quite 
a different matter. A bridge, in addition to doing duty in 
the engineering sense, should convey a feeling of satisfac- 
tion to all who behold it, simply as a study of art giving 
gratification from its fitness and beauty, mstead of creating 
disgust by its insufferable ugliness. We could point toa 
few examples of bridges that combine in a satisfactory 
manner a high order of both engineering proportion and 
architectural treatment, but they are a very few indeed, 
and only prove what just grounds for dissatisfaction are to 
be found in the innumerable specimens that defile our city. 
Scarcely less to be deplored than the naked, unfinished 
class of works, are those that aim at architectural effect, 
and by a redundancy of unmeaning ornament assume the 
merit of being works of art; these are for the most part 
simply contemptible from their tawdriness, and if they have 
any effect at all, it is only to parody true art, and to show 
that ornamentation when misapplied is worse than no 
ornament at all. This class is unfortunately, well repre- 
sented in London, and is rapidly gainmg ground to the 
regret of eve ry one of cultivated taste, and to the discredit 
of those! whé’ are entrusted with the responsibility of 

sreparing designs. It is a source of some satisfaction, 
Lcwover that the more lately-erected railway bridges over 
the Thames show a disposition on the part of their 
designers to bestow a little care and taste on the archi- 
tectural treatment of their works, and in one or two in- 
stances the result is upon the whole successful, though far 
from what we hope to see accomplished in time. No finer 
study or exercise for artistic treatment than a bridge span- 
ning a noble river like the Thames can be desired, and 
when the opportunity of adding a feature of symmetry and 
beauty to a city already too poor in works of art is neglected 
or turned to bad aecount, we think that the critical section 
of the community has just cause for casting reflections on 
the want of artistic ability amongst civil engineers, and 
however reluctant we may be we cannot help 
weknowledging that there are ample grounds for dissatis- 
faction. 

[¢ is, perhaps, unfair to hold engincers altogether answer- 
able for the shortcomings so frequently made the subject of 
complaint, for there is no doubt that a very large share of the 
onus. reats, with the railway companies. Engineers have to 
meet the requirements of boards of dirctors, and have very 
often to design their works suitably to a limited expenditure, 
when perhaps a trifling additional outlay would suffice to 
redeem the more prominent works from the stigma of bad 
taste, Whether the directors or the engineer of any ‘par 
ticular company are to blame, is a matter that affects the 
question little oy not at all,.. They will have conjointly to 
bear the brunt of public reproach if prominent metropolitan 
works are designed after a mean and niggardly: fashion. 
When indeed a company bestows upon the public a gift so 





to do 80, 


beautiful and so fraught with historical associations ag ‘the | 


eros lately erected by the liberal direction, of the South- 
Eastern) Contpany, it merits most justly the respect. and 
gratitude of the community at large. 

The absence of architectural effect though’ bad enough, 
is not the only defect in some of our larger bridges; th¢ 
three following—London Bridge, of 
the, past—and Waicrloo Bridge, not to mention others 
Without number—have one radical defect, and that a most 
serious One, namely, the disposition: of the parapets. in 
almost every case the parapets have been designed to stand 
flush with the face of ‘the bridge and over a projecting 
cornice, when by allowing them, to overhang. to a certain 
extent, a considerable increase of roadway might have 
been gained. Several yearsago attention was drawn to this 
defect’ by one who combined, in an admirable degree, the 
bictohipltatintietite of ‘an engineer with those of ai architect. 
But, it would, appear that bringing defeets to light is a 
thankless task, _ so far as we are aware, the suggestions, 
thongh perfectly sound, were never even ‘considered. 
Mri'Hosking showed: that by carrying out ‘the ‘cornice of 
Lotidon’ Bridge on corbels, it would be practicable to bring 
the parapets peut four feet, on each aids from the centre 
ling, thereby gaining eight fect of voadway a«lditional, and 
at a coniparatively trifling outlay. | if thematter wereever 
considered, it is probable that the altetation was objected 
40 on the groutid that: it would be ihappropriaté ‘to the 

general desigh. ‘So far froin suth Deii he cast, however, 
it would have added materially to the effect, and the cornice 








that now has no duty to perform (unless it be to carry off 
the drip from the parapet) would have been converted to 
its legitimate use—that of partially supporting the wall 
above it.' Of how much value this.alteration would be no 
one can fail to understand. As it is the bridge is entirély 
unequal to the immense traffic that it has to provide for, 
and any addition to the width of the roadway or footpath 
would be attended with immense advantage. How such 
an obvious mistake could have occurred in a design 80 
carefully studied as that of London Bridge must have been 
and was, it is difficult to understand, but the same erro- 
neous mode of construction has been, strange to say, 
followed out to a very great extent in other modern bridges. 
If the matter had never before received attention the error 
would not have been so remarkable, but the principle of 
setting out the parapets in order to gain additional space 
above, was in old times well understood, and generally 
practised, more especially in the construction of fortresses, 
the battlements or machicolations of which were frequently 
supported on a series of small arches springing from corbels 
—a mode of construction that not only made the most of 
the space above, but facilitated one of the most effective 
methods of resisting the assaults of besiegers, by furnish- 
ing apertures through which the besieged used to discharge 
molten lead, stones, and other missiles on the heads of their 
assailants. The hanging parapet, when properly corbelled 
out from the rest of the work, can of course be constructed 
with quite as much stability as any other mode of con- 
struction, and the architectural effect is undoubtedly far 
better than could be produced by the ordinary cornice, 
which, if it have any advantage in appearance, certainly 
fails to convey the idea of practical utility. 

The golden rule in designing works, even those in which 
a lavish outlay for architectural effect is contemplated, is that 
the structure, whether it be a bridge or a house, or what- 
ever its nature, shall be completely adapted to its purpose, 
and then if there be a desire to enrich it the object can be 
legitimately attained without either developing to an undue 
extent the features of the work—as is too frequently done 
—or attempting to conceal the true principle of the con- 
struction by the addition of false supports and such other 
devices, We have often thought that a series of designs 
showing the kind of thing to be avoided would be quite as 
instructive as drawings intended forimitation. No example 
that we could point to would convey a more useful lesson 
than the railway bridge at Ludgate-hill, in which imitation 
brackets or cantilevers have been introduced by way of 
improving on the original construction, and the decoration 
of which is of the poorest and most paltry class. 
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A Descriptive Treatise on Mathematical Drawing Instruments : 
Their Construction, Uses, Qualities, Seleetion, Preservation, and 
Sugyestions for liaprovement ; with Hints upon Drawing and 
Colouring. By W. Forp Staney. London: 1866. 

As there is hardly an English treatise on drawing instru- 

ments in existence, it is not much to say that Mr. Stanley 

has produced the best with which we are acquainted. It 
is easy to succeed where there are no competitors, and it is 
certain that in the matter of book-making our author has 
the field all to himself. In a very modest and well-written 
preface he has assigned his reasons for producing such a 
work as the ove under consideration, and we cheerfully 
admit their force. The draughtsman owes much to the 
labours of the mathematical instrument maker—more, per- 
haps, than is generally recognised, and it is impossible to 
read what Mr. Stanley has to say on the defects and 
advantages of particular instruments without perceiving 
that he has expended much thought on the details of their 
construction, and no little ingenuity in the attempt to 
improve on existing arrangements. The book is original 
throughout, and upon the whole well-written, while the 
drawings with which it is copiously illustrated are sufti- 
ciently clear to answer every practical purpose. As Mr. 
Stanley is himself a mathematical instrument maker, one 
naturally expects to find a book of this kind partake more 
or less of the nature of a catalogue of the author's wares ; 
but although the volume is not quite ixreproachable in this 
respect, we willingly admit. that Mr. Stanley in no case 
obtrusively vaunts the superiority of the instruments 
which he produces: over those of other makers, On 
the contrary, he first’ describes’ the instrument as 
normally made, pointing out what he considers its 
advantages and detects, and he then modestly calls 
attention to the improvements which he has endeavoured 
to introduce, willingly acknowledging, in many cases, that 
the changes are of doubtfal utility, and that his failures 
have been quite as numerous as his successes, “ After 

* consideration of all that has been done,” he writes, “the 

“author of these pages determined to place before his 

“readers only his‘own opinions and experiences of drawing 

“instruments. The ‘plan is y soauryem, but it offers the 

“reader all the writer really knows on the subject, with 

“ perhaps some of his faucies and ideas described of course 

“as improyements; these the reader must accept or reject 

“at his pleasure.” We have: no hesitation in saying that 

his “fancies” are apparently for the most part sound 

deductions from practical expérience, and we think many 
draughtsmen will be disposed to accept his improvements 

as being really what they pretend to A 
The book is divided into two sections and thirty-four 

short chapters. The first’ seetion relates to drawing in- 

struments used to produce lines and geometrical figures, 
some of which are also used to set off spans, The second 
refers to drawing instruments used as guiding edges, 
instruments, for measuring areas and distances, and to 
drawing materials. This division is judicious, and, com- 
bined with that ‘adopted in the chapters, it leaves very 
little to be desired. Nor can we discover that Mr. Stanley 
has omitted to mention a single instrument likely to prove 
useful, while his descriptions of several which are com- 
paratively little known can hardly fail to lead to their 
more geheral adoption. Among these may be classed his 
own geometrical peti, the conchoidograph, Finney’s ellipto- 
graph, as improved by the author, &c. ‘These are essegtially 
delicately constructed machines, requiring much care and 








ingenuity in their formation, and enabling the draughts- 
man to produce effects which he cannot possibly produce 
without their aid. 

Young draughtsmen will find Mr, Stanley's advice 
generally, and sometimes particularly, valuable. We 
commend the following passage to their attention :— 

Persons with limited means will find it better to procure good 
instruments separately of any respectable maker, as they may be 
able to afford them, than to purchase 2 complete set of inferior 
instrutments in acase. With an idea of economy some will pur- 
chase second-hand instruments, which generally lead to disappoint- 
ment, from the fact that inferior instruments are manufactured 
on a —_ scale purposely to be sold as second-liand to purchasers, 
principally from the country, who are both unacquainted with 
the workmanship of the instruments and the system practised. 
Inferior instruments will never wear satisfactorily, whereas the 
well-made improve by use and attain a peculiar working smooth- 
ness. The extra cost of purchasing the case and the nearly 
useless rules would, in many instances, be equal to the difference 
between a good and an inferior set without the case. Further, if 
the case be dispensed with for economy the instruments may be 
carefully preserved by merely rolling them up in a piece of wash- 
— leaving space between them that they may not rub each 
other. 

Every word of this we can fully endorse, and we may go 
further still and state that under all circumstances the best 
way to purchase drawing instruments is separately. We 
have invariably found that from some mysterious cause bad 
instruments manifest a peculiar tendency to find their way 
into cases, whether they cost five shillings or fifty pounds. 
A case may be necessary, but the draughtsman who knows 
his business will commonly be better pleased with one 
made according to his own wishes than with anything 
sold at the mathematical instrument makers. 

To enter at length on the consideration of Mr. Stanley’s 
book is totally unnecessary, as its price places it within 
the reach of the most moderate means. As we have 
said the young draughtsman will find it exceedingly 
useful, and even those who have a competent knowledge of 
their profession will find in it many useful hints. The 
book is very far from being free from defects, and there 
are a few points on which we dissent from Mr. Stanley’s 
views altogether, both as regards the construction and 
usefulness of particular instruments ; but this is, after all, 
very much the result of practice and opinion, and detracts 
very little from the general value of the production. The 
composition of a treatise on drawing instruments does not 
represent a very exalted path of literature, but Mr. 
Stanley has, we think, executed the task he has under- 
taken modestly and conscientiously, and this in itself goes 
far to render a book valuable. English draughtsmen will 
certainly not find it easy to procure anything better of its 
kind. 





Diagrams giving Weights of Girders up to 200ft. span. 
B. Baxer. E. and F. N. Spon, Bucklersbury. 1866. 
AtuoveGnH there is no royal road to the acquisition of 
knowledge of any description, still there are several royal 
guides or aids at our command for the same purpose. We 
searcely consider the sheet of diagrams before us to be 
fairly entitled to rank among the latter class. Its object 
is to enable the weight of girders to be taken out by scale 
when the span and rate of loading are known, as might be 
inferred from the title. The title, however, promises more 
than the contents fulfil. They really only give the 
weight per foot run, and one or two arithmetical calcula- 
tions are necessary according as a special scale is used or 
otherwise, to obtain the information required. The author 
takes as his standard of calculation a plate girder with 
depth one-tenth of the span and strain 44 tons per square 
inch, and for similar examples, retaining these proportionate 
dimensions, the diagrams hold pretty well—quite as well as 
could possibly be expected in a method of investigation 
which can never aim at anything nearer than approximate 
accuracy, The endeavour to adapt particular examples and 
calculations to general application, whether in the shape of 
tables, diagrams, or formul, will be, as it always has 
been, futile and unsatisfactory. Why the author should 
have selectéd the precise data he has done we do not 
clearly see. In the first place, single plate girders are not 
applicable, in an economical point of view, to any but very 
limited spans, and could never be made with advantage for 
railway purposes with a span approuching to 200ft., the 
extent of the scale in the diagrams. The proportion 
between the span and depth is also rather too large. 
When we attempt to appiy the diagrams to girders of 
a construction different to the plate form they fail to give 
the desired results without involving an amount of labour 
totally at variance with the proper principle of a diagram. 
A diagram represents to scale what a table for the same 
purpose would give in figures. We expect to. find all the 
labour of computation and the intermediate steps com- 
pletely accomplished in these methods, Directly we are 
unable to scale or read off the quantity required the 
intended method becomes of very little use. . In order to 
abridge the labour of secondary calculations Mr. Baker 
has added some “special scales” in his sheet. They are 
not by any means easy of comprehension, and their use 
appears to be attended with much confusion and uncer- 
tainty ; they are, moreover, only applicable to certain de- 
scriptions of girders with certain loads, and in many 
instances would be perfectly useless. One great ebjection 
to “special scales”—that is, scales which admit of their 
dimensions being ascertained solely by the employment of 
dividers—is that every application of the compasses, even 
in the most careful and delicate manner, helps to spoil the 
scale, and soon renders it impossible to take off a dimen- 
sion with. accuracy, Mr. Baker's, yiews on the subject of 
plate and box girders are not quite correct. It is not the 
rate of loading alone, as he supposes, which would indicate 
the advisability of substituting the latter for the forme: 
kind of girder ; the span is an equally important con 
sideration. A long span with a small rate of loading 
would exercise a more dangerous influence upon a single 
plate girder than a short span with the heaviest load that 

could be piled upon it. 

We regret that we cannot endorse the opinions of the 
author respecting the “various uses” of his diagrams. 
That the tentative process he mentions gives “the most 
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economical distance apart of main girders” in the very 
mited sense referred to, is true, but to maintain that the 
istance so obtained could be economically adhered to in 
ractice is altogether fallacious and is likely to mislead the 
nhexperien The distance between the main girders or 
ribs of a bridge depends upon a variety of circumstances 
and conditions utterly incapable of being reduced to any 
general rule. The conclusion arrived at in the foot-note 
appended to the diagram might, by chance, suit the 
requirements of the superstructure, but it leaves out all 
onsideration of the substructure. A foot or two either 
one way or the other might be of no importance es 
the superstructure, but with lofty and heavy piers an 
abutments it would have a considerable influence upon 
their cost. The truth is that there is + | a sufficiently 
wide demand for a diagram similar to the one under 
review. In preparing the preliminary estimates for a line 
of railway where the span and rate of loading of the 
intended bridges are nearly all known pretty accurately, 
the engineer is guided by experience and existing ex- 
amples, and among the scores now erected it is an easy 
task to find not merely approximations but fac-similes, so 
far as the principal hencaions are concerned, of the par- 
ticular cases required. As might be expected, the further we 
depart from the original form and proportions upon which 
the di s are based the less accurate are the results 
cbtained Very little reliance can be placed upon those 
indicated for lattice girders. For single plate girders of 
the dimensions selected the diagrams may be used b 
those who are inclined to this method of calculation wit 
some advantage, and with rather less labour than that 
attending the working out of formule applicable to the 


same purpose. 





ON THE ESTIMATION OF THE EVAPORATIVE 
POWER OF FUEL. 
By W. J. Macquorn RANKINE, C.E., LL.D.* 

1. Unit of Evaporative Power.—The most convenient unit of 
evaporative power, as being a quantity common to the measures of 
all nations, is the conversion into steam of a weight of water equal 
to that of the fuel burned at the mean atmospheric pressure; the 
feed-water also being supposed to be supplied to the boiler at the 
a. of the atmospheric boiling point. 

When the temperature of the feed-water and the boiling point 
are different, the following rule is to be used in order to convert 
the actual evaporation, as compared with the weight of fuel, into 
units, as above defined:— 

For every degree of Fahrenheit that the feed-water is below 212°, 
add to the actual evaporation 1-966th (or 001035) of itself ; and for 
every degree that the boiling point is above 212°, add 1-3220th (or 
00031) or otherwise; 

For every degree Centigrade that the feed-water is below 100°, add 
to the actual evaporation 1-537th (or *00186) of itself; and for every 
degree that the boiling point is above 100°, add 1-1790th or ("00056.) 

The unit of evaporation at the ——— boiling point is 
equivalent to 966 Fahrenheit units, or 537 Centigrade units of heat, 
and to the mechanical work of lifting the unit of weight to a height 
of 745,800ft., or 227,300 metres. 

2. In researches on the evaporative power of fuel, two objects 


may be proposed: to find the total evaporative —that is, the 
sanber al times its own weight of water t the fuel would 
evaporate at the atmospheric boiling point, if all the heat produced 


by its complete combustion were employed in evaporation ; and to 
find the available evaporative power in some furnace and 
boiler: which always falls short of the total evaporative power. 

It is on the total evaporative power that the real value of fuel 
depends; for the available evaporative power in any particular 
boiler depends, not only on the fuel, but on the efficiency of the 
boiler and its proper adaptation to the fuel employed. To compare 
two sorts of fuel, which differ much in their properties, by means 
of experiments with the same and boiler, may lead to very 
fallacious results; for the same furnace and boiler that are efficient 
for one sort of fuel may be inefficient for another. Each of the 
two sorts of fuel ought to be tried in a furnace and boiler specially 
adapted to it, so that the efficiencies may be the same; and then 
the actual evaporative powers will bear to each other the same 
ratio with the total evaporative powers. 7 

3. Calorimeter Experiments.—It may be regarded as almost, if 
not quite, impracticable to find the total evaporative pes of any 
sort of fuel > experiments with a steam boiler: the causes of 
waste of heat are so many and their operation so complex. The 
only practicable method appears to be that of ascertaining the 
total heat of combustion by means of a calorimeter, and reducing 
that heat to the equivalent evaporative power; and to perform 
that . pag with accuracy the following conditions must be 
fulfilled :— 


I.‘ The fuel must be burned in a closed vessel, completely 
enveloped by the mass of fluid by whose elevation of temperature 
the heat produced is to be me: 

IL U the calorimeter is itself’a thermometer, it is essential 
that the mass of fluid should be constantly stirred by suitable me- 
chanism, in order to ensure that the temperature shall be uniform 
throughout the whole mass; otherwise very great errors may arise. 
Such errors are likely to be especially great, and to lead to exag- 
gerated views of the value of fuel, when the only temperature 
ascertained is that of a layer of fluid at the upper surface of the 
mass (as when the temperature is inferred from the raising of 
steam of a certain pressure in a boiler); for that layer is neces- 
sarily hotter than any other part of the fluid. / 

TIL To avoid altogether the risk of such errors, the calorimeter 
may itself be a large mercurial thermometer, measuring the 
heating effect by the expansion of the whole mass of mercury, 
contained in it; for that expansion is a correct indication of the 
mean elevation of temperature of the fluid mass—and, therefore, 
of the whole heating effect, even although considerable differences 
of temperature should exist at different points. ‘ 

Those conditions were completely f ed by the calorimeters 
ased by Messrs. Favre and Silbermann in their experiments on 
the total heating effect of the complete combustion of various sub- 
stances ; and hence the confidence placed by men of science in the 
— - those experiments. (Annales de Chimie et de Physique, 

4. Results for Carbon, Hydrogen, and their Compounds.—The 
following are the results of experiment as regards the total evapo- 
cative power of hydrogen, carbon, and their compounds, reduced 
to units of evaporation :— 

I. The total evaporative power of cabon is 15. 

iI. The total evaporative power of hydrogen is 64. 

III. The total evaporative power of any compound of hydrogen 
and carbon is never greater the sum of the separate evapora- 
tive powers of these fractions of the weight of the compound, 
which consists of hydrogen and carbon respectively. For example, 
let the compound be olefiant gas, of which seven = by weight 
contain six parts of -carbon and one of hydrogen. en— 


For thecarbon .. .. 15 xX 6 = 9 
For the hydrogen .. .. - 4 X 1 = 64 
Divide by .. «© « 7 )154 sum, 


Greatest possible evaporative power of oleflant gas 22 
Those three principles having been established the greatest possi- 
* Paper read to the Philosophical Society of Glasgow, 18th April, 1366. 





ble evaporative power of any hydrocarbon can at once be estimated 
from its pe wom analysis, without the possibility of any error except 
those arising from errors in the analysis ; and estimates so made 
are much more trustworthy than any experiments with steam 
boilers or with water calorimeters of any kind. . 

5. Application to Rock Oil.—According to a paper by Professor 
H. D. Rogers, LL.D., lately read to the Philosophical Society of 
Glasgow, rock oil consists of a mixture of various hydrocarbons, 
whose composition ranges from eighteen equivalents of carbon 
with twenty of hydrogen, to twenty-six equivalents of carbon with 
twenty-eight of hydrogen. The weight of the equivalent of 
| carbon being six times that of the equivalent of hydrogen, the 
composition of the ingredients of rock oil by weight is found to 
range from twenty-seven of carbon with five of hydrogen in thirty- 
two parts by weight, to thirty-nine of carbon with seven of hy- 
— in forty-six — by weight. Hence the following estimate 
of the greatest possible evaporative powers of those ingredients :— 

Most bydrogen. Least hydrogen. 





Evap. 7 * 
powersof Parts by Products. 


~ 
Parts by 

Products. 
constituents. weight. . 


weight. 


Carbon .. «. «. 15 27 405 585 
Hydrogen .. .. 64 5 320 7 448 
Sums eS 33 y725 46 *+dio33 
Greatest possible evaporative ° " 
powers of compounds... ., } 22°7 22°5 
Ratios to the evaporative power of 7 : 
BR ner wa sl rs 


Hence it appears that the greatest possible evaporative powers of 
the ingredients of petroleum differ but little, in any instance, from 
224, being once and a-half the total evaporative power of carbon ; 
and such will also be nearly the ratio of the available evaporative 
powers, when each sort of fuel is burned in a furnace and boiler 
specially adapted to it, so as to give the same efficiency, or ratio 
of available to total heat. 

Glasgow, 18th April, 1866. 








THE INSTITUTION OF CIVIL ENGINEERS. 
April 24th, 1866. 
JOHN FOWLER, Esq., President, in the Chair. 

THE first paper read was ‘‘On the Performance, Wear, and Cost 
of — of Rolling Stock,” by Mr. T. A. Rochussen, Assoc, 
Inst. C. 

This communication related to the statistics of three Prussian 
railways—the Cologne-Minden, the Bergish-Maerkish, and the 
Rhenish—the general circumstances of which were stated to be 





somewhat similar. The tables embraced the particulars of the 
engines and of,the carriages and wagons, with the expense of 
repairs and renewals, the work done by the engines in 36s, the 


cost of motive — the repairs and renewals of engine tires, and 
the commercial results; also the experience of the wear of tires 
on the Cologne-Minden Railway for the twenty years from 1845 
to 1864 inclusive, embracing the result of observations upon about 
twenty-five thousand tires, of different makes and of different 


ma 

It was stated that on the Prussian railways the iron-spoke 
wheels were gradually replaced by disc wheels, which at first were 
of wood, but latterly they were entirely of iron. The first form of 
iron disc, adopted in 1848, was that of a bulged star; a wrought 
iron plate, flanged to form the ny mmf of the wheels, was 
indented with five triangular bulges from the boss, which was 
cast on the plate forming the disc. This wheel has proved to be 
very durable, but it was noisy, and, the boss being 1l4in. in 
diameter, the structure was heavy. It, however, supported the 
tire evenly and well, and reference was made to a pair of these 
wheels with iron tires, which had run 116,000 miles without 
requiring turning, and being still 1gin. thick, it was thought they 
would last up to 250,000 miles. In 1862 a dished wrought iron 
disc wheel was introduced, the manufacture of which was both 
cheap and expeditious. But the fine grain iron necessary to 
ensure a sound flanging for the periphery of the wheel made it too 
rigid. Attention was then directed to the means of obtaining 
elasticity both in the form of the disc and in the material used. 
Accordingly fibrous iron was employed, and the flat, or dished 
disc, was corrugated, the periphery being formed by a rim of fine 
grain angle iron rivetted to the disc plate. Subsequently 
the disc and the rim were welded together, and about the same 
time the Bochum ———— introduced steel castings, in the 
corrugated form, of combined disc and tire. In the improved form 
of the corrugated wrought iron disc, brought out in 1864, the iron 
used was highly fibrous. Several slabs were forged to the shape 
of a double cardinal’s hat. This bloom was re-heated twice, and, 
by frequent and quick rolling, was enlarged to about three feet in 
diameter. The rim was welded on under the steam hammer, 
which at the same time punched the hole in the boss for the axle, 
and gave the form of the wave to the disc plate. After i 
up the rim the tire was shrunk on and bolted. Since 1864 the 
tire, whether of steel or of iron, had been welded on to the disc 
wheel by hydraulic mgr In this form, it was believed, the 
disc wheel offered the greatest amount of strength, the fibrous 
iron gave elasticity, the tire was supported in every part, there 
were no joints, bolts, or rivets to wear loose, and after the tire 
had been worn out it was simply necessary to turn it down to the 
thickness of an ordinary wheel rim and to shrink on another tire. 
It was asserted that, with steel tires, these wheels would run 
from 300,000 to 500,000 miles before requiring a new tire; and that 
by gri me, beng tires instead of turning them their life would be 
prolonged from 50,000 to 60,000 miles, 


The second paper read was “‘On the Results of a series of Obser- 
vations on the Flow of Water off the Ground, in the Woodburn 
district, near Carrickfergus, Ireland ; with accurately recorded 
ae registries in the same locality, for a period of twelve 
a ending 30th June, 1865,” by Mr. Robert ing, M. Inst. 


It was stated that the surface of the ground was chiefly com- 
—_ of bare mountain pasture and grazing land, the surface rock 

ing almost 7 tabular trap, overlying the chalk, with here 
and there patches of green sand. Three rain gauges were placed 
at the respective elevations of 300ft., 750ft., and 900ft., above the 
level of the sea ; and two stream gauges were erected, one on the 
southern branch of the river, which received the drainage of 2,076 
acres, and the other on the northern branch 1,329 acres. The 
stream gauges were rec notches with sharp edges, such as 
were used by Mr. Francis, at Lowell, and the formula for calcn- 
lating the discharge was that deduced from those well-known ex- 
periments, The observations were nearly eight hundred in 
number, and were recorded in an —— From a sum of 
the results it appeared that the rainfall for the year was 35°867in., 
or nearly 18 per cent. above that at Belfast. For the six months 
from November to May the rain was 14°766in., producing a flow 
of 14°35lin., while from May to November these quantities were 
21°10lin. and 7°357in. The minimum flow off 1,000 acres occurred 
in August, and amounted to 11 cubic feet per minute; the 
maximum, in September, to 3,180 cubic feet per minute ; and the 
mean monthly flow was at its minimum in July, and was 29 cubic 


feet per minute. 

The particulars of one year’s rain having been thus ascertained, 
it was assumed that the rainfall on doo Chevididaane mountains 
bore a constant ratio to that at Queen’s College, Belfast, where a 
daily register had been kept for fourteen years, and that it was 
the greater by 16 per cent. The results then arrived at were, that 
the maximum rainfall in 1852 was 47‘7lin., the mean for the four- 
teen years 1851—64 was 38°42in., the average of the three dry 

= 1855—6—7 was 32°76in., and the minimum in 1855 was 

“Sin. 

{ The question then remained, how much of this rainfall was 





= —— 
available for water supply. Twenty or thirty years ago the 
evaporation was taken as proportional to the rainfall, and was 
variously estimated at one-sixth, one-third, and two-thirds of the 
mean annual rain, according to circumstances. Now the balance 
of opinion seemed to be, that the amount of evaporation was not 
proportional to the rainfall ; that it was either constant, or within 
narrow limits, where there was an identity, or similarity, in the 
physical features of the districts compared ; that it varied under 
different circumstances in this kingdom from 9in. to 19in.; and 
that its amount in any particular case must be left to the ex. 
perience and judgment of the eng 

The author calculated that the loss, or the difference between 
the rainfall and the supply, which was the resultant fact of 

test importance to the engineer, varied in the Woodburn 
istrict from 11°79in. to 15‘léin., the mean annual loss being 
137lin. The supply from 14°57in. to 35°37in., the mean 
annual supply being 24‘7lin. The years of maximum and minimum 
supply were also the years of maximum and minimum winter rain, 
In the years 1856 and 1857, in which the rainfall only differed by 
O4lin., the difference in the loss was 3°22in., arising from the fact 
of there being a winter rainfall of 15°96in. in the former, and 
of 22-03in. in the latter L 

The particulars were then given of the storage required for all 
quantities from the mean annual supply down to that of the mini- 
mum year, from which yor that tostore the whole rain yielded 
by the Woodburn district, 24°7lin., a reservoir capable of containing 
431 days’ supply would be necessary; for the average of the three 
dry years, 18°28in., 132 days would be required; while for the 
minimum, 14°57in., 119 days would be sufficient. Diagrams were 
added showing the storage worked out for cach month of the 
fourteen years, and for quantities of 24°72in., 20in., and 18in, 
and showing the state of the reservoir for a supply of 24in. for 
eleven years, and 20in. for the three dry years. It was remarked 
that although the water in store attained its minimum in different 
years, that minimum invariably occurred in the month of October; 
and that as regarded the economical supply of water from the 
district under consideration, it would not be prudent to attempt 
to store a greater quantity of rain than about 10 per cent. over 
the average supply of the three dry years, provided the extent of 
the gathering grounds could be increased. 

The question of water power was then incidentally alluded to; 
and it was remarked that in dealing with useless and injurious 
floods, and in providing a town supply, care should be taken not 
to induce the destruction, by instalments, of the whole water 
power of the country, and injuriously to interfere with the natural 
regimé of rivers. The proportion of the mean annual flow of 
both branches of the Woodburn river, from a rain basin of 4,75u 
acres, applicable to the supply of Woodlawn mills, was then 
determined, and the calculations and results were given in detail, 
The tables showed, that of the total flow off the ground, 21°7lin., 
and there was lost on Sundays and by floods 12-22in., leaving 
9°49in., or nearly 44 per cent., available for the supply of the 
wheel, which was equivalent to 194 days ‘full work during the 
year, or 1°78 times the mean flow of the stream. If the capacity 
of the wheel were reduced to 1°5 of the flow, it would work for 
213 days, if to 1°25 of the flow for 218 days, and if just equal to 
the flow, it would work 243 days. 
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Tue PLoveH Coutter Bow.—The following has been addressed 
to the editor of the Times :—‘‘ Monsieur,—Dans divers articles 
trés interessants de votre journal, et rélatifs a des essais de navires 
de la marine royale d’Angleterre, notamment dans l'article du 20 
Mars dernier, concernant le Bellerophon, et dans celui du 19 Avril, 
concernant la Pallas, vous me faites l’honneur de citer, comme 
d'un certain poids dans la question, des opinions ou des théories 
qui me sont attribuées au sujet des forms les plus convenables 
pour les carénes des navires. Je lis dans l'article du 20 Mars que— 

M. Dupuy de Léme declares that the wave of water does not 
affect the speed of the ship. He argues that a certain amount of 
water lies in front of the vessel’s midship section which must be 
got rid of; that this water is ploughed up by the submerged 
portion of the ship’s bows, and that this water exists thus broken 
up in the wave in front of the ship’s bows, and is hurrying forward 
in the direction in which the ship is moving.’—Je lis également 
dans votre article du 19 Avril :—‘ The Pallas has been constructed 
with the long submerged ram bow borrowed from the French 
theory, as exemplified by M. Dupuy de Lome in the partially 

lated ships Magenta and Solferino.’—Je n’ai nullement l’intention 

e discuter ici une théorie quelconque sur la résistance opposée 
par l’eau aux navires en mouvement. Cette simple lettre ne com- 

rte pas les ee nécessaires & une pareille question. 

e dois seulement a la vérité de vous faire connaitre que je n’ai 
jamais, ni en paroles ni en écrit, formulé une théorie pareille a 
celle qui m’a été attribuée par erreur dans votre article précité du 
20 Mars, Cette théorie est méme en désaccord formel avec le 
résumé qui j’ai exposé des principes rélatifs 4 la résistance opposée 
par l’eau aux navires en marche dans une récente notice ee 
a l’Académie des Sci J’ajouterai seulement un mot au sujet 
du second article, rélatif 4 la Pallas, dont les formes y sont pré- 
sentées comme étant analogues a celles du Solferino. D’aprés 
votre article du 19 Avril Pallas, avec une maitresse section 
immergée de 790 pieds carrés, un déplacement de 3,700 tonnes, et 
une puissance indiquée sur les pistons de 3,768 chevaux, aurait 
obtenu par calme au mille mesuré une vitesse (exprimée in neuds) 
de 13°057. Le Solferino, avec une maitresse section immergée de 
1,152 pieds carrés, un déplacement de 7,020 tonnes, et une puis- 
sance indiquée sur le piston de 3,720 chevaux, a obtenu une 
vitesse de 14 nceuds, Il y a donc entre la Pallas et le Solferino 
des dissemblances considérables, soit dans les formes de la caréne, 
soit dans la nature des hélices, soit dans les autres éléments gui 
influent sur la rélation existant entre la force motrice d‘un navire, 
son déplacement, la surface de sa maitresse section, et la vitesse 

bt Cette tion de l'utilisation du pouvoir moteur des 
machines marines intéressant 1 un haut degré la science des con- 
structions navales, indépendamment de toute organisation du 
navire au point de vue militaire, j’ai pensé, Monsieur, que vous 
voudrez bien insérer cette lettre dans votre journal, afin de me 
permettre de = laisser répandre sous mon nom des théories 
ui ne sont nullement les miennes. Veuillez agrécr, Monsieur, 
Vassurance de ma consideration distinguée.—-DuPpuy Dz LOME. -- 
Paris, le 26 Avril.” 
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FALL OF A BRIDGE AT SUTTON, 

Penpine the-mquiry which will, in all probability, follow the 
loss of life attending the downfall of the Sutton bridge, a brief 
review of the facts at present ascertained will not be devoid of 
interest. A. portion of the Mitcham and Sutton Railway passes 
through a deep chalk cutting at about half a mile from the latter 

Jace, and in its course intersects a public road, thus rendering a 
bridge over the line necessary at that point. The construction 
of this bridge appears to haye been very peculiar. The abut- 
ments consist of the natural chalk. A mass of chalk was also 
left iv situ, to form the key-stone, or, more properly, the whole 
crown of the arch; and the intermediate parts or haunches were 
built of brickwork. 

There is no information at present to decide the person to 
whom! belongs the merit of originating so novel a method of 
building. It must have been due either to the engineer or 
contractor; but howeyer unwilling we may be to lay ourselves 
open to the charge of partiality, we shall be much surprised if 
the working drawing for a structure 60 unusual emanated from 
an engineer's office. Every one has heard of flying bridges, and 
there are several in existence which have no other abutments 
but what is formed of the natural rock; but no one ever heard 
of ‘a flying bridge having the arch built in three distinct pieces, 
It is, moreover, a generally-recognised principle in bridge-building 
to commence the arch at the springings and key in at the crown; 
but, from the evidence before us, we may truly say with our 
Gallic friends, “ Nous avons changé tout cela.” Recently 
a considerable number of new methods for constructing 
bridges, involving very extraordinary principles and com- 
plete contradictions of all theory, have appeared in print, 
but, in our opinion, not one of them can vie in point of 
eccentricity with that just alluded to. It would appear 
as if the inventor of this novel plan of bridge construction 
had been reading that portion of Dean Swift's work relating to 
Gulliver's voyage to Laputa, and had come to the conclusion 
that the principles of architecture were all wrong, and that the 
bee and the spider were the proper authorities, and the models 
to be copied in everything appertaining to that ancient art. It 
would be premature to assign the absolute cause of the lament- 
able catastrophe. From the knowledge of the material of the 
cutiing it is not difficult to account for the fact that a bridge 
built as described should fall. There was in reality no keystone 
to the bridge. Even if the arch had been keyed in with chalk, a 
substance more compressible than brick, it might, perhaps, have 
endured for a time; but the keying-in, upon which the whole 
stability of an arch depends, was left to be accomplished by the 
continuous action of the haunches exerted upon a material more 
compressible than themselves, The failure might have been 
caused in more ways than one. It might have originated in the 
excessive settlement of both, or the unequal settlement of one, 
abutment. We are, in the absence of further proof, inclined to 
consider that it arose from the employment of a mass of chalk 
in the crown of the arch. It is well known that chalk is a very 
treacherous material to deal with. In sinking foundations once 
get through the gravel down to the solid chalk and a better 
foundation cannot be met with. The case, however, is altogether 
altered when chalk crops out on the surface of the ground— 
when it is cut through, as in the Sutton cutting, and its faces 
exposed to the action of the air and weather. The crushing 
weight of chalk, undeteriorated by local and atmospheric action, 
is only about one-fourth of that of brick, and yet in the Sutton 
bridge the whole stability of the structure depended upon a 
spurious keystone of the former material. We do not for a 
moment imagine that the safety of the public would have been 
endangered by the formation of a bridge of so fragile and insecure 
a character, supposing it had stood temporarily, as in all proba- 
bility the inspecting officer would have condemned it unhesi- 
tatingly. 

Having considered the salient features of the construction of 
the bridge we now come to the immediate cause of the serious 
sacrifice of life occasioned by its destruction. Whatever blame 
may be attached to the engineer of the line for allowing such a 
structure to be attempted, much less actually carried out, so far, 
there was, no harm done. Let us look a little into the jobbing 
part of the work, The bridge was evidently known to be unsafe. 
It is reported that the contractor discharged several men for 
refusing to put the finishing touches to the tottering fabric. If 
this should be true, the conclusion is foreed upon the mind that 
the six men who met their deaths were working at the bridge 
under dread of being dismissed. The men who refused to com- 
plete the dangerous and unsafe structure were doubtless ex- 
cellent judges of its precarious state. Any good bricklayer or 
mason ‘who has been engaged on a job knows perfectly well 
whether itis a good or a bad one, a sound or an unsound one, 
and'a sense of his own personal safety is not likely to blunt his 
perception on the matter, It would be a libel on our working popu- 
lation to attribute a shadow of cowardice to them when engaged 
in their duties, On the contrary, their conduct more frequently 
borders upon. rashness, instead of stopping within the bounds of 
prudence, , This is simply a result of our national intrepidity, 
which, however it. may delight and astonish foreigners, we have 
nothing to. do with at present. It appears that a very extensive 
crack was discovered in the brickwork, which, independently of 
other reasons, was quite a sufficient indication of a dangerous 
settlement in some portion or other of it. When a bridge has 
been Hnilt the ‘first signs, of any unsoundness in either the 
foundations ‘or superstructure is rendered manifest by a crack 
along the joints, the dimensions depending altegether upon the 
degree or amount of the disturbing cause. When the crack is 
very, slight itis known, technically as a “thread.” In bridges 
where the work is of the best character, and the foundations 
unquestionable, threads, not cracks, will occasionally present 


themselves in spite of all precautions, Those who have had the | 
them.’ They generally | 


charge of works know where to expect 
ocenr’ in’ the wing walls, particularly if splayed, and frequently 
in the patapets. In parapets which are built on an incline— 
sometimes done to save as muchas possible in the approaches of 
a bridge—a slight thread can nearly always be detected. Threads 
are rarely of any consequence, and.a little fresh: pointing sets all 
to rights. When-the thread becomes ‘an extensive crack ” the 
aspect, of affairs is changed considerably for the worse. The evil 
is more, than skin deep, and pointing is no longer a remedy. 
Whenever a crack occurs the contractor's remedy is, of course, 
to point thé joints, and so endeavotir to conctal the defects of 
bad work. "The @uty of the engineer in charge of the works is 
to deterttine When this may be saftly permitted, 

The. operation , of, pointing,.the “extensive crack” was. in 
progress when the accident took place. .How it was that it was 
permitted has tobe ,explaineds:|'The right thing to do was to 
pull. down the whole arch and rebuild it, whether the peculiar 
principle ‘of construction was retained vr'not, thus occasioning a 
dead loss to the contractor.’ That’ contractor should endeavour 
to make a8 mucth'as he ‘can ont of a contract is but natural, and 
the descriptiot of work Which’ he ‘considers creditable to his 
character and reputation lies with himself, Accidents similar in 
description tothe one under consideration, and the possibility 


| of workmanship such as was exhibited in the Mytholme viaduct, 
plainly demonstrate that the engineering surveillance is not 
what it ought to be. The question might be asked, Why not ? 
In endeavouring to reply a doubtful surmise presents itself 
respecting the free agency of those having the surveillance, espe- 
cially when we reflect upon the present system of railway con- 
struction. The point has been seriously mooted regarding the 
advisability of companies constructing their own lines. The 
plan has been frequently carried into operation abroad, and has 
been found to answer well. The objection is that it costs more. 
Probably it would for the first line made by any company, 
but not necessarily for the succeeding ones. There is tittle 
doubt that a line should be better constructed in point of 
durability and permanency by parties expecting to derive ad- 
vantage from its possessing those qualities, than by those 
whose immediate profit and gain is at end when that of others 
commence, 


THE STRIKE AT THE GORTON FOUNDRY. 


WE regret to state that the Gorton Foundry has, in consequence 
of the further progress of the strike, to which we have more than 
once lately alluded, been closed since Saturday week. Messrs. 
Beyer and Peacock have obligingly forwarded us a detailed account 
of this apparently unwarrantable turn-out, which we here print, 
almost in extenso. After the comments that we have lately made 
on the whole general question of strikes, we have little to add to 
a plain story which speaks very clearly for itself :— 

lessrs. a, te Peacock, and Co., had for some time past felt the 
necessity for having further assist in the ma t of their 
smithery and forge, and they accordingly e ed an additional 
foreman for that purpose, who entered upon his duties on Monday 
the 5th of March. On his appearance in the shops the whole of 
the smiths and strikers, numbering about 200, ceased work, and 
left the premises in a body, without giving the slightest reason for 
so doing. In the course of the day the following letter was 
received by the firm :— 

““Gentlemen,—We, the smiths and strikers in your employ, 
beg leave most respectfully to inform you of the reason why we left 
off work this morning is because you a made Samuel Hall our 
foreman; and we beg leave most respectfully to inform you that 
we have resolved, unanimous, not to work under the said Samuel 
Hall; and the reason why is because he is not a man of experience, 
and we believe that he is not qualified to give satisfaction either 
to you or the men. We beg leave to say that we don't wish to 
dictate to you who is to be our foreman; this we will say, 
that when he held a similar situation at Longsight, we can state, 
without any hazard of contradiction, that he changed more hands 
than any other firm, If you doubt this statement you can refer to 
the works at Longsight; and we believe there is nothing more 
injurious to a firm than changing hands. We hope you will give 
this your kind consideration as early as possible, as there is a 
messenger waiting for an answer at the Bessemer Hotel. —We, 

“THE SMITHS AND STRIKERS IN YouR Emp.oy.” 

It may here be stated that Messrs. Beyer, Peacock, and Co., 
previous to engaging the foreman referred to, had received a 
twenty years’ good character with him. The man had served his 
apprenticeship to a smith, worked several years as a journeyman, 
and finally been many years foreman at the London and North- 
Western Railway Company's locomotive works, Longsight. For 
some time Messrs. Beyer, Peacock, and Co. took no steps to 
replace the smiths, as they thought a few days’ reflection by the 
men upon their act would restore them to reason. But time 
passed on, and it ultimately became a question whether the whole 
works should be stopped, and the remainder—say, 1,500 men— 
turned out for want of smiths’ work, or whether the firm should 
make an effort to replace the men on strike. They decided to 
adopt the latter course, and began to get new menin. This, how- 
ever, was attended with some difficulty, inasmuch as the turn-outs 
and their friends used every means within their power to annoy 
and intimidate the new men. This was done to such an extent 
that, in spite of a large police force, liberally provided by the Sal- 
ford division of the county of Lancaster, Messrs. Beyer, Peacock, 
and Co, found it necessary to make provision for feeding and 
sleeping the new smiths and strikers inside the works. Additional 
men now began to arrive freely, when, on the 3lst of March, a 
deputation from the Amalgamated Society of Engineers, consisting 
of Robert Austin, Walter Iden, and Charles Rockliffe (the latter one 
of the turn-out smiths), waited upon Messrs. Beyer, Peacock, and 
Co. “for the purpose of trying to bring about a settlement of the 
dispute.” The deputation was courteously received by Mr. Beyer 
and Mr. Peacock, the managing partners of the firm. After some 
general conversation the deputation admitted that employers of 
labour had a perfect right to engage whom they thought proper as 
foremen, and stated that the smiths and strikers had done wrong 
in leaving their work in the way they had done, and that the 
club did not approve the action the men had taken.—Mr. Beyer 
and Mr. Peacock replied that if the men felt they had done wrong 
their proper course was to set themselves right again by returning 
to their work.—Mr. Austin stated that was the course the 
club had advised the men to take, and he hoped the firm 
would take as many back as they had vacancies for.—Messrs. 
Beyer, Peacock, and Co. stated that they had hitherto thrown no 
obstacle in the way of the men returning to their work, and were 
determined not to do so, but, on the contrary, they were prepared 
to receive back as many of the old smiths as they required to fill 
the vacant places. —The deputation stated that they could not 
expect the new hands to be turned out, and expre: themselves 
perfectly satisfied with their interview and the terms offered, and 
promised that the club would use its best influence to cause the 
men to return to their work. After this interview Messrs. Beyer 
and Co, immediately stopped all action for procuring more new 











men. 

On the 4th of April a deputation of the smiths and strikers had 
an interview with Mr. Beyer, Mr. Peacock, and Mr. Holt, the 
| head foreman, when they wished to know if the firm would take 
the old smiths and strikers back again as a body, and if not, upon 
| what conditions could they come back? The deputation was 

informed that all the men could not be taken back, inasmuch as 
many of their places were taken up by new men, but that they 
| were quite prepared to receive as many of the old men back as 
| they had vacancies for. The deputation appeared satisfied, and 
expressed their regret that the men had gone out in the first 
instance, and promised they would do all they could to persuade 
them to return to their work and put an end to the strike. On 
the 5th of April a further deputation of the men on strike 
waited on the firm in the morning and again in the ‘afternoon, 
when they stated that at a meeting of the main body of the men 
they had agreed to return to work providing Messrs. Beyer and Co. 
would not select but would take the men back that had previously 
worked upon the fires now vacant, ‘‘be they whom they may,” to 
which Messrs. Beyer, Peacock, and Co. assented, and it wasarranged 
that a list of such fires, with the names of the men who had worked 
upon them before the turn-out, should be prepared and given to 
the men next morning, and that the men named in such list 
would return to their work on Munday morning, the 9th of April. 

The next day the deputaéon came for the list, which was given 
them, and which consisted of 90 men to fill the vacancies upon the 
old fires, and 23 to return to new fires that had been erected 
since the turn-out, in all, 113, smiths, strikers, and assistants. —On 
April 7th a letter was received from a committee of the men on 
strike, stating that in consequence of *‘ Messrs. Beyer and Co. 
| having declined to carry out some arrangement which they had 
| previ agreed to, they, the men, declined to work 
| again.”—Mr. F. Holt then waited upon the men, and was told 
| ‘that the whole body of the men had that morning decided not 
| to accept employment again at Gorton Foundry on any terms but 

the dismissal of Samuel Hall, nor then unless they all be employed 











as before.” After this it was considered useless to negociaioc 
further with the old men, and they were, therefore, informed that 
Messrs. Beyer, Peacock, and Co. were prepared to carry out every- 
thing they had promised, and that the arrangement concluded the 
sai as day would be strictly adhered to, but if the men in the 
ist then given did not return to their work on Monday, the 
9th instant, Messrs. Beyer, Peacock, and Co. would feel at iberty 


-to fill up the vacancies with whom they pleased. 


It will be seen that a thorough change in the spirit and actions 
of the men had taken place between Friday and Saturday, and it 
soon came to the knowledge of Messrs. Beyer, Peacock and Co., that 
during this interval the head secretary, or manager,of the “‘ Amalga- 
mated Society of Engineers, Machinists, Millwrights, Smiths, and 
Pattern Makers” in London, had been amongst the men, andinformed 
them that they ought not to go back to work except as a body, 
and that if they took such action the club would support them (for 
hitherto it appears the club had not given them any assistance). 
Further orders were also given that if Messrs. Beyer, Peacock, and 
Co. did not' take] back the mén on these conditions, all the rest of 
the club men in every department must be withdrawn from their 
establishment. Messrs. Beyer, Peacock, and Co. decided to call a 
meeting of the whole of the men then employed in the works, and 
they did so on Wednesday evening the 11th of April, when 
Mr. Peacock addressed the men at considerable length, and 
asked if his firm had done any act that would justify them in 
taking such a step as he was informed the men were about to take. 
In answer they said, ‘‘ No ;” they were well satisfied with their 
work and with their masters, but that in consequence of Samuel 
Hall being engaged to be foreman over the smiths the latter had 
struck work, and the club had now decided that the rest of the 
club men must leave also. They at the same time admitted that 
the smith’s had done wrogg in leaving their work, before either 
giving Hall a trial or waiting upon the firm relative to their 
objection to him. On the 12th April the remaining club men gave 
a week’s notice to leave, in consequence (as a deputation informed 
Mr. Holt) of a decision which had been come to by a committee 
of the club held on the 9th of April: ‘‘ That all the members of 
the Amalgamated Society working at Gorton Foun are in- 
structed to give a week's notice to leave their 7 rom this 
date unless Messrs. Beyer, Peacock, and Co. take back the whole 
of their old smiths.” Hall had now resigned. Messrs. Beyer, 
Peacock, and Co. decided that they would not be justified in 
opposing single-handed the action of the Amalgamated Society, 
and, therefore, they had no alternative but to close the works. On 
the 13th April they accordingly gave a week’s notice to that effect, 
and on Saturday the 21st instant the largest locomotive engineer- 
ing works in this country were closed. 








ACCIDENTS IN FACTORIES THROUGH MA- 
CHINERY. 

Accorprnc to the “‘ General Abstract, showing the total Number 
of Accidents reported to the Inspectors of Factories during the Six 
Months ended 3lst October, 1865,” there were twenty-five causing 
death, seventeen resulting in amputation of right hand or arm, 
ten in amputation of left hand or arm, 159 in amputation of part 
of right hand, 102 in a of part of left hand, six in 
amputation of any part of leg or foot, 116 in fracture of limbs 
and bones of trunk, 209 in fracture of hand or foot, 127 in injuries 
to head and face, and 1,502 causing lacerations, contusions, and 
other injuries not enumerated above; making a total of 2,273. 

Mr. Baker, one of the Inspectors of Factories, says in his 
report :—“‘It is very much to be regretted that accidents in 
factories continue to be so numerous. In my division alone they 
amount to 584, and of these eight were fatal . . . . I think 
it probable that many of the minor accidents (and in this way I 
partially account for the increment over their sum in my last 
report) are attributable to the curiosity and carelessness of fresh 
employés, who, unused to machinery and ignorant of the danger 
attendant on it, have either attempted to play with it, or to clean 
it while in motion, and have therefore suffered by it. Indeed, I 
have found this to be so stated in some of the surgeons’ reports, 
proving clearly that against certain forms of accident no reason- 
able precautions can be preservative. ‘ Waste’ and *flyings’ are 
picked from wheels in motion, and hands are put under ma- 
chinery, for the same purpose, in spite of all the remon- 
strances of overlookers. great many finger ends have 
been taken off by the draught wheels of spinning frames 
from which the ‘fencings’ have been temporarily removed 
while the wheels were Teing changed, and by the frames 
being ‘set on’ before the fencing had been replaced. So far as 
has laid in our power, we have endeavoured to obviate all such 
causes of danger; and our efforts are being continued in this direc- 
tion. Three cases, and all of a serious nature, have occurred to 
children employed at self-acting mules. In two of these Mr. Sub- 
inspector Jones reported to me ‘all parties blameless but the 
sufferers.’ In the third the spinner was prosecuted and fined in 
the highest penalty that the law allows, namely, £3 and costs, 
Mr, Jones rightly stating, in his address to the magistrates, that 
‘the manner in which the boy had been employed differed 
little from that of placing him directly in front of a railway 
train.” . . . The accidents which occur from shafting are 
almost always of a fatal character. Of the deaths recorded in this 
report two were from this cause. Such accidents arise, for the 
most part, from belts that are permitted to hang loosely on shafts 
in motion, when the drums to which they belong are not in use; 
and these belts becoming entangled, lap, and lay hold of the dress 
of the worker, who is usually drawn up to the shaft and killed. 
By the Act to which I have previously referred, shafts that run 
along the upper part of each room near to the ceiling are assumed 
to be those ‘near to which children, young persons, and women 
are not liable to come in contact, either in passing, or in their 
ordinary occupation.’ Experience, however, unfortunately testifies 
to the contrary; and the total loss of life by belts and shafts in the 
workshops of the United Kingdom annually must be something 
fearful to contemplate. The most severe accidents happened in 
places and to persons who had no business to be where the ma- 
chinery was by which they suffered; and that with reasonable 
forethought, and at a small expense, they might possibly have been 
avoided. Several minor accidents have arisen from the ma- 
chinery of carpet looms. Mr. te poe Fitton, who has taken 
great pains to inquire into them, and to suggest improvements, 
refers them to four or five causes, four of which are preventible at 
a moderate cost. ‘Many accidents,’ says he, ‘have occurred at the 
lathe or beam of the loom, owing to the workmen attempting to 

iece the warps while the loom is in motion. Their fingers slip 

tween the threads, and are constantly being crushed. I have 
suggested that a fine should be enforced by the masters upon any 
man detected piecing or interfering with the machinery without 
stopping the loom.’ The preventible causes are in course of pro- 
tection as fast'as possible. A class of accidents of a very painful 
character occurs from the shuttle flying from the loom on meeting 
with a sufficiently interruptive cause in its passage across the beam. 
The eye of the worker at the opposite loom is generally lost from 
this flight of the shuttle, and so frequently does it occur that it 
has become a matter of serious consideration how it may be pre- 
vented. Messrs. Fox Brothers, of Welli n, have been good 
enough to favour me with a drawing of an inexpensive invention 
which they inform me is effective, and I have been permitted by 
them to offer it for the consideration of power loom weavers else- 
where; it is now in Cheshire for that purpose.” 


SoutH KENSINGTON MusEuM.—Visitors during the week ending 
28th April, 1866:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. till 10 p.m., 9,401. On Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m. till 6 p.m., 2,065. National Por- 
trait Exhibition, by payment, 3,943. Total, 15,409. Average of 
corresponding week in former = 10,361. Total from the 
opening “7 * museum, 5,976,409. 
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ROYAL INSTITUTE OF ARCHITECTS. 
March 26, 1866, 
Mr. BERESFORD Hope, M.P., President in the Chair. 
AN INQUIRY INTO CERTAIN PRINCIPLES OF ARCHITECTURAL 
PHYSIOLOGY, 

A PAPER thus entitled was read by Dr. D. O. Edwards. After 
an exordium, in which the author quoted the opinions of Cicero on 
the near relationship prevailing between all arts, and the existence 
of a quoddam commune vinculum which bound them all altogether, 
he proceeded to consider the technical bond of union between 
medicine and architecture represented in the common purpose, 
contemplated in the physician’s prescription and the architect's 
constructive skill. ‘‘ The means employed by the two professions,” 
he said, ‘‘ are widely different, but the end is the same, namely, 
to aid nature in preserving the normal standard of heat in the 
body, which is the primary essential attribute of life.” 

The infant, before birth, borrows its heat from the blood of its 
parent; it lives in a warm bath of 100 deg. Fah.; but directly it 
comes in contact with the air, the lungs are expanded, and a new 
function commences, that of supplying the balance of heat which 
is necessary to antagonise the refrigerating influence of the atmo- 
sphere. This result is accomplished by respiration, and the 
constant never-ceasing task of the breathing animal is the genera- 
tion of heat; but this function cannot, under all circumstances, be 
maintained without the aid of art. The aboriginal man, whatever 
may have been his social condition, could not have sustained 
existence without procuring shelter against the chilling radiation 
of the atmosphere, the pungency of the solar rays, or the sudden 
precipitation of verial moisture in the shape of rain, snow, Xc. 

In the primitive devices resorted to in such emergencies, the first 
duty of the architect, as the helper of* nature, is shadowed forth, 
the primary essential work of producing a covering which shall be 
durable, opaque to heat, waterproof, and which shall insure such a 
range of temperature and degree of dryness as may be conducive 
to the easy maintenance of the vital functions. In the fulfilment 
of this grand purpose he is limited in his efforts by certain indis- 
pensable conditions. Taking into account the several physical 
desiderata sought for as essentials to the health of the human and 
animal frame, the doctor arranged his observations under eight 
heads:—1. The nature of architectural covering ; 2. The admission 
of air for respiration, and for the extrusion of gaseous impurities, 
3. The supply of light ; +4. The auxiliary use of clothing; 5. The 
uses of artificial heat; 6. The agency of food; 7. The removal 
of liquid and solid exuvie; 8. The social impediments to the 
salubrity of houses and of towns. 

Having taken a cursory view of the architect’s functions in his 
cosmopolitan character, in which his undertakings must be based 
on the same principle in every latitude, viz., that of interposing a 
sereen which shall intercept the too rapid passage of heat either 
from or towards the surface of the living frame, and in such a 
manner as shall secure the desiderata just enumerated, the writer 
sroceeded to treat of that part of his subject which he had most at 
neart-- the sanitary state of our dwellings in the great towns of 
this kingdom. 

Ever since the animadversions of Erasmus, made three centuries 
ago, our English habitations have borne a bad reputation; but 
more especially the abodes of the poor are noted as deficient in the 
qualities becoming the homes of decent families. The doctor con- 
sidered these defects seriatim under the several heads indicated. 
lst. With regard to architectural covering, itis well known that nine- 
tenths of our London houses are neither waterproof nor opaque 
enough to heat to protect the inmates against the vicissitudes of heat 
and cold ; porous unvitrified brick walls, of 9in. or less thickness, 
with thin slate or tile roofs, are the best means used to keep the 
inhabitants dry and warm in winter, and dry and cool in summer. 
The writer exhibited a table showing the deleterious effect of these 
inferigr dwellings upon the health of the inmates as compared with 
the inhabitants of the better built houses, the mean age at death 
of the latter being on the averages nine years greater than that of 
the former class. 

In erecting a dwelling-house, the doctor said, ‘‘I imagine an 
architect should regard himself as erecting a domestic fortress to 
endure for centuries, and to be an asylum suited for the accom- 
modation of a family, or of a knot of families, under all the 
circumstances of life, for the contingencies of sickness or of health, 
leisure or occupation, the rearing of children, and the repose of 
old age. In the majority of cases it should be perfected at such 
acost that shelter within it should be within the means of the 
journeyman and petty-shopman class.” 

In old communities society cannot afford to supply a thoroughly 
good separate edifice for every family, and in the most ancient 
countries of Europe the practice of agglomerating the homes of 
many families under one roof, in a kind of conventual mansion, 
universally prevails. Such an edifice should, of course, consist of 
strong and durable non-conducting materials, fitted to resist the 
action of chemical and physical forces, and to prevent the escape 
of heat in either direction. The brickbat is, as a conductor, not 
inferior to stone, and in resistance to the chemical action of the 
air it is superior. Looking chiefly to London, it is the material 
most eligible for the construction of a durable house. The brick 
meant, however, was not the sham put into London walls, but such 
cubes as are seen in Roman ruins, remaining as sound as they were 
two thousand years ago. Bricks made of good terra-cotta, baked 





in close kilns, and glazed by the same process as stoneware, might 
be more costly at first, but would be the cheapest in the long run. 
With such a material should the outer walls of a house be built, 
as well as the partitions of nt. The roof, which ought to 
be as thick as the walls, should give way to the flat oriental terrace, 
formed like the Azotea in Spain, and the Belvedere in Italy, of a 
hard crystallised concrete. In the interior, the floor, ceiling, and 
walls should present a smooth, even, enamelled or metallic sur- 
face, that should «afford no cellular recesses for the reception of | 
malaria, and might be washed with water without creating | 
humidity. 

2. No shell of a dwelling, formed with such an architectural 
covering as is capable of resisting excessive radiation outward, or 
the undue transmission of heat inwards, being completed, it is 
necessary, to the support of life in the occupiers, that inlets for 
air should be preserved. The great source of heat is respiration, 
a function by which the carbon of the food is consumed in its 
combustion with oxygen. An abundant supply of air is necessary 
to produce this element of fuel; and here copious statements were 
made showing the quantity of air that is needed to sustain the 
combustion in the lungs so as to replace the heat abstracted by 
radiation from the surface of the body, as well as to carry off the 
impure gaseous excretions from the skin and lungs. 

e true theory of ventilation implies that sufficient pure air must 
be afforded, not only to support respiration, but to keep up such a 
stream as shall carry away all the emanations from the lungs and 
skin. This service must be performed in a manner consistent with 
the main purpose of the architect, namely, the preservation of the 
standard animal heat of 100 deg. Fah., and the current of air 
must consequently vary according to the temperature of the hour. 
The colder the weather the less is the exhalation from the body, and 
the less the excrementitious vapour to be swept away; conse- 
quently, the less rapid and refrigerating is the purifying current 
of air required. In hot weather and in cases of fever the waves of the 
atizosphere must be made to pass nore rapidly over the surface of 
the body. Thus is defined this duty of the architect. He must 
procure for us air in such quantities, and moving in currents of | 
such velocity, as may be exactly adapted to sustain the normal | 
warinth whatever may be the temperature of the moinent. | 
It has been calculated that the human being requires to be | 

loped in an area of 1,660 cubie feet of respirable fluid as a 
kind of menstruum, in which the gaseous excrements are to he 
dissolved, but this medium is in a constant state of p: : 
tlrcughtheapartments; and Dr. Edwardsconceives that, to maintain 
this contin sange, a volume of 3°6U0 cubic inches, or about | 
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| zontally outwards, and lost in the atmosphere. 


two cubic feet per minute, would feed such a ventilating stream as 
is needed for one person; Dr. Arnott thought that as much as 
four feet were required; and Dr. B. Reid as much as seven feet. 

To supply such ample volumes of air is impracticable in houses 
of ordinary mould except by admitting cold blasts through the 
windows, a proceeding in the winter months quite at war with the 
architect’s primary purpose—the conservation of a healthy standard 
of the actual warmth of the apartment. According to the best 
medical opinions this standard should be 60 deg. Fah. for children’s 
nurseries and sick chambers, and 55 deg. in rooms where people 
are employed in sedentary occupations. 

The procurance of air—that most essential pabulum of life- - 
has scarcely ever due attention from architects, and Dr. Edwards 
has thought that such an important purpose as the supply of this 
food of the breath was deserving of an especial provision, and he 
has, therefore, suggested that between each storey of every house 
a space should be reserved for the exclusive reception of air, and 
which should be open on all sides to the common atmosphere. 
Between this intersolar reservoir, which should be about a foot in 
height, and the subjacent room, a ceiling should be interposed, in 
which a quadrangular opening, two feet wide, and reaching from 
end to end, should be lett, and a diaphragm or sliding hatch, 
moving on rollers, should be provided to close this opening on 
occasion. This sliding partition should consist of three panels, 
each two feet wide, and of the same length as the quadrangular 
door which it is to close. One panel should be without perfora- 
tions, the second drilled with very small holes, and the third with 
larger perforations. As this ‘‘hatch” is to move laterally on 
rollers to such an extent as to allow the quadrangular opening to 
be entirely open or entirely shut, it would be in the power of the 
inmate below, by moving the pulleys over suitable distances, to 
regulate the ventilation with the nicest regard to his or her 
feelings. 

In nurseries, infirmaries, Xc., it is necessary that ventilation 
should be nicely measured, and the mean of accurate measure- 
ments may be obtained by utilising the evaporating property of 
air currents, Evaporation and refrigeration are correlative, the 
one in fact being an exact measure of the other. Thus in Mr. 
Glaisher’s arrangement of the wet-and-dry bulb thermometer the 
temperature indicates the quantity of moisture in the air—the 
lower the temperature of the wet bulb the less is the moisture, 
but the velocity of the air currents increases evaporation, and 
augmented evaporation lowers temperature. 

By distinguishing the fall of temperature due to evaporation in 
the ordinary calm of the atmosphere from the further effect due 
to air currents, we obtain a fine scale for noting degrees of air 
velocity. By a re-arrangement of the elements of Mr. Glaisher’s 
compound thermometer, Dr. Edwards has, with the aid of Messrs. 
Negretti and Zambra, constructed an instrument which, as it 
exactly measures the force of draughts, he has named the pneu- 
matometer. 

One of Mr. Glaisher’s double thermometers is enclosed in a 
glass case, which protects it against the impulse of air currents, 
but permits the interstitial motion which prevails in an ordinary 
calm. To the standard supporting this part of the arrangement 
a second wet bulb is fixed, but open to the air. The difference 
between the reading of the dry and wet bulb enclosed indicates 
the humidity of the air, but the difference between the protected 
wet bulb and the unprotected wet bulb marks exactly the force 
of the draught. The difference between the temperature of the 
dry bulb and the dew point being divided into a scale of 100 deg., 
and the difference between the wet bulbs being referred to that 
scale, the correct expression for the force of calm evaporation, for 
the force of accelerated evaporation due to currents, and for 
the difference between the two may be in a moment ascertained by 
a reference to Mr. Glaisher’s tables or by an easy calculation. This 
calculation was exemplified by a diagram. 

3 and 4. Dr. Edwards commented upon the general inefficiency 
of windows as screens against cold, and animadverted upon the 
insufficient clothing used by English people in their houses. At 
this stage he exhibited several tables, showing the effects of 
architectural covering and fire-grates upon the temperature of 
inhabited houses. 

5. The invention of fire must have been of very early date, for 
man’s digestive organs being incapable of assimilating the crude 
aliment presented by nature, the art of cooking became an imme- 
diate necessity. The sudden and capricious changes of the atmo- 
sphere, even in the mild East, must have soon suggested the 
expediency of applying artificial heat in addition to architectural 
covering as a means of sustaining a wholesome average of tem- 
perature in dwellings. Notwithstanding all that has been said in 
favour of warming enclosed spaces with hot water, steam-pipes, 
air flues, closed stoves, Xc., the open grate is still in England the 
favourite method in the popular mind, and we continue to con- 
sume our fossil fuel coals at an enormous waste of caloric and 
combustible matter. 

To lessen this loss, amounting to more than 80 per cent., Dr. 
Arnott has endeavoured, with some success, to impart to the fire- 
grate some of the properties of the gas retort, and with the same 
object Dr. Edwards invented the at present expensive atmopyre, 
but in both these cases the difficulties of carrying off the products 
of combustion remained as flagrant as before. 

The ascent of the gases generated by combustion may be 
impeded by two different causes. First, in a still and humid state 
of the atmosphere chimneys are filled with a body of air very 
nearly saturated with vapour, and consequently so conditioned as 
to resist the first feeble pressure of the rising smokes and its 
cognate gases; but this hindrance is removed by the first gust of 
air that may cross the chimney top. The most frequent and 
pertinacious obstacles, however, to the escape of smoke consists in 
the disturbing effects of air currents upon the chimney pots, and 


| these impediments are vainly combated by a variety of ugly de- 


vices in zine, Xe. 

When undisturbed by such moving columns of air, the tranquil 
atmosphere permits the ascent of the compound elastic fluid— 
smoke—which by the lateral pressure of the colder air is thrust 
upwards into the sky. To the perfection of this effect two circum- 
stances are necessary, first, that the air of the warmed room shall 
exceed in barometric pressure the ascending column of smoke; 
and, secondly, that a body of air protected from disturbing cur- 
rents shall always surround the upper aperture of the flue. 

An account of Dr. Edwards’ experiments on a series of lamps, 
intended to illustrate the principle of his horizontal vomitorium, 
having appeared in this journal, we shall merely give a succinct 
account of the apparatus in its complete working state. 

In order that the column of smoke should disembogue itself 
freely from the chimney the immediate vents of the flues are 
enclosed in an oblong chamber or tunnel, of which the cross section 
is about twice as large as the sum of those of all the flues. The 
chimney-pots having been removed their place is occupied by as 
many zinc conduits, which descend some inches into the flues, and 


| then ascend into the vomitorium, to which they are soldered, show 


ing each of them a collar about 6in. deep, The vomitorium 
actually in use at Chelsea is made of zinc, and is a long cylinder, 
extending at each end nearly 2ft. beyond these collars. On each 
side of this cylinder, and at the under part, six tubulated aper- 
tures open, and are directed upwards and inwards at such an 
angle with the collar-fiues that the currents of air admitted 
through them strike those of the opposite side just above the 
mouths of the flues, so that the smoke, as soon as it escapes from 
the chimneys, is snut out as if by a couple of elastic valves, and its 
re-entrance is prevented. This heated fluid is then driven hori- 
The perforated 
obturator, destined to close each end of the vomitorium and to 
mitigate the force of hostile winds, has not been found necessary; 
and not only has the ventilation of the houses been maintained 


| perfectly, but the herizontal currents through the vomitorium 


exert an extraordinary exhaurient force upon the chimneys. 
Mr. John Callow, builder, of Queen’s-road, Chelsea, has applied 








the apparatus to two of his houses, and will show 
gentleman who may be curious as to this matter. 

6. Tt has been shown what an important agent oxygen is in the 
production of animal heat, but its absorption into the blood would 
be absolutely sterile unless it were ¢ 1emically married in the 
latent recesses of the living frame with its consort carbon, which 
can only emanate from the digestion of certain viands in the 
stomach. Digestion provides, besides the plastic elements which 
build up the texture and stamina of the body, the “heat. 
producing elements” which are sucked into the blood, and thus 
sustain the charcoal burning occurring in the course of the circu: 
lation, and the proximate cause of the vital heat. The importance 
to health, and to this main object of the architect, of a proper pre- 
paration of food is therefore patent. The great ignorance of the 
art of cookery amongst women in general is scandalous, and 
Dr. Edwards urged on the architect and the economist the con. 
sideration whether, as in large towns experience proves the 
erection of a house for an aggregate of families is more advan- 
tageous than the construction of a sinall separate dwelling for each 
family, the same principle does not indicate the pote of 
general kitchens where wholesomely cooked food might be pur- 
chased by all. 

7. The procuring of means for carrying off the solid and liquid 
excrements of the organism is of course a want not less urgent 
than the extrusion by sharp currents of air of the gaseous exhala- 
tions. The first differ from the last only in the fact that hollow 
viscera are provided for their temporary retention in the body ; 
but these excrementitious matters are all alike in a state of con- 
tinual elimination from the blood, and when once ejected from the 
body and exposed to the action of air, heat, and moisture, they 
rapidly decompose and generate vapours tending to provoke the 
outbreak of disease. As all these exuvix are convertible into food 
for plants, it is certain that, as soon as chemists shall have invented 
a formula for this conversion, the value of the products will 
awaken the capitalist into efforts for their utilisation. 

What regards the architect most nearly in this respect is the 
construction, not only of facilities in each dwelling for the speedy 
removal of excrementitious matters, but of decent conveniences 
for the performance of the physiological functions necessary to 
their extrusion from the body. The apartments at present 
devoted to this purpose, in the majority of human habitations, are 
disgraceful. They are deficient in the means for decent seclusion 
and personal cleanliness, and are, in fact, prolitic sources of disease. 

8. As the builder of cities, and as the cause of accumulated 
edifices, and a concentrated population, the architect is responsible, 
not only for the Ayyiene of particular dwellings, but for the 
general salubrity. It is for him to supply remedies for the evils 
which his own acts produce. We look to the ingenuity of this 
artist for my agen ergy of wide streets and open spaces for air 
and exercise, for copious streams of water, for perfect facility of 
drainage, and for every aid that can be required for the health 
and cleanliness of the population. 

The influence of an enlightened architect is great. but his path 
is strewn with impediments. Popular prejudices and municipal 
inefficiency are to be overcome. The first obstacle of the architect 
is fixed in his own mind, his thoughts are habitually diverted 
from considerations of utility to ornamentation, and his noble 
profession seems gradually falling into mere dilettantism. The 
neglect of the Legislature in not establishing laws to regulate the 
valuation of town lands, and the consequent fungous growth of 
ground rents. The practice of building on leasehold ground 
instead of freehold; the rage for building which animates petty 
capitalists; the negligence and incompetence of district surveyors; 
the inferior status and want of authority, generally speaking, of 
the parochial officers of health; the supineness and penuriousness 
of parish vestries, and their unwillingness to meet their municipal 
obligations for the supply of means of personal cleanliness in the 
shape of baths and wash-houses for the poorer classes (a duty so 
obviously incumbent upon society, because the accumulation of 
household dirt and personal filth is the result of the close packing 
of the people in small spaces, which is the work of society); the 
segregation of the opulent classes in particular districts, and their 
jealous exclusion of ‘the population” from ‘‘the squares” and 
other open spaces. These, and such as these, are the difficulties 
or moral barricades which obstruct the sanitary reformer at every 
step, but the growing enlightenment of the nation will gradually 
subdue them, 

After an animated discussion the thanks of the meeting were 
unanimously awarded to Dr. Edwards for his important paper. 
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UNIVERSAL WORKING TIME. 

UNIVERSAL time for London is stated to be under consideration 
by the Common Council. Mr. Bright, of Leamington, writes to 
Mr. Baker, the factory inspector :— 

**T should have universal time on the principle of the electric 
bells now in almost universal use on the railways and in the large 
hotels of France. The required apparatus is exceedingly simple. 
It is a well-known principle in electric science that a current of 
electricity passing through a bobbin of wire will, while passing, 
produce electro-magnetism in the axis of the bobbin, the direction 
of which is at right angles to the plane of the wire, and, conse- 
quently, that a bar of soft iron placed in the axis will, when con- 
tact is made with an electric battery, and a current is thus shot 
through the wire, powerfully and instantaneously attract a stecl 
bar which may be attached to the hammer of a gong, or, by a 
simple modification of this principle, give rapid strokes upon a bell, 
which will cease the ,instant the current is interrupted. As no 
electricity is lost in this operation, it matters not whether there is 
only one bobbin or a thousand through which the current passes 
before returning to the battery, the very same result would be 
produced at the very same instant; and distance is proved to have 
little or no influence on these currents, as the Atlantic cable gives 
signals of undiminished force up to 1,400 miles.” 

If, therefore, a battery of sufficient number of elements were 
placed at Greenwich Observatory, or other convenient locality, in 
connection with a tested timekeeper, a break could easily be 
attached to the minute and hour wheels of this clock, which every 
day ata certain hour make complete the electric current commenc- 
ing at the battery and connected by an insulated wire with each of 
the alarums required to be sounded in turn; thus each time the 
contact was made by the clock the gongs or alarums would sound 
instantly and simultaneously, and continues to sound as long as 
might be deemed desirable. Time is already thus transmitted to 
several of our more important towns, why not extend the princi- 
le? Mr. Bright thinks that the existing railway wires might be 
ood for one moment in every day, along which to make this 
communicatior, 








= 





Tue Cavour Canat.—The celebrated Cavour Canal has been 
opened with much ceremony. The canal has its source in the Po, 
at Chivasso, a market town lying about fifteen miles to the north- 
east of Turin, its level being at that point 173i. 40c. above the 
level of the sea. Hence it flows in the direction of Verolengo, ata 
level of 168m., spanning the valley of the Dora Baltea by means 
of a splendid aqueduct, and finally reaches the valley of the Ticino 
ata short distance above the pass of Turbigo, at an elevation of 
150 metres above the level of the sea, and of 27 metres above that 
of the Ticino. The inauguration ceremony began with a discourse 
from the Bishop of Ivrea, and the Prince of Carignano gave the 
first turn to the windlass by which the sluices were raised to 
admit the waters of the Po into the bed of the canal. The works 
were constructed under the superintendence of the engineer Noe, 
whose project received the parliamentary sanction on the 25th of 
August, 1862. The entire length of the canal from Chivasso to 
its point of junction with the Ticino is rather more than 83 kilo- 
metres, along which as many as 360 works, some of colossal dimen- 
sions, have been constructed. t is, we believe, the most remark- 
able irrigation canal existing in Europe. 
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RAILWAY MATTERS. 

Tue City railway stations receive between 60,000 and 70,000 
passengers daily. aw : 

THREE-FOURTHS of the whole of the ¢ ontinental and Hastings 
traffic of the South-Eastern Railway is booked at the Charing 
Cross terminus. ; 

Tue car drivers on the New York-street railway, to the number 
of some 1,500, have struck work. Great inconvenience is experienced 
by the public. . 

A SHAREHOLDER states that the cost of working the Grand Trunk 
line, is 4s. per train mile, and that the average cost per train mile 
in the United Kingdom is only 2s. 7d. 

NoTWITHSTANDING the extensive use made of the Metropolitan 

railway last year, the London General ¢ mnnibus Company carried 
1,357,645 more passengers in 1865 than it did in 1864. 

Tue London and North-Western Railway Company announce a 
“revision” of the fares between Warrington and other places, and 
a reduction of the return ticket fares, on and after the lst day of 
May. : , ; 

Norice has been given by the Great Indian Peninsula Railway 
Company that the stock and share certificates in respect of the 
pew capital are now ready, and may be obtained in exchange for 
the bankers’ receipts on application. 

Tue South-Western Railway Company now possess a monster 
engine which has been named the Colossus. It has been built to 
draw a train of eighty loaded wagons eighty miles in three hours, 
each loaded wagon weighing about ten tons. 

Tue Metropolitan District Railway and the existing Metro- 
politan will, together, have seven stations within the City, at 
Aldersgate-street, Finsbury-pavement, Liverpool-strect, Aldgate 
High-street, Great ‘Tower-street, Cannon-street, and at Blackfriars 
Bridge. 

Mr. Fow.er’s great Severn viaduct is to be 12,393ft. long, including 
the shore ends; Mr. Bouch’s bridge over the Forth will be 10,5508. ; 
his Tay bridge about 8,000ft.; the Victoria Bridge, Canada, is 
(.085ft. ; the Menai (tubular), 980ft. ; the Runcorn, 900ft. ; and 
the Saltash bridge, 468ft.—all, excepting the Severn viaduct, being 
the widths over high water mark. 

THERE are now 1,876 miles of railway in operation in Canada, 
independent of the Grand Trunk extension to Portland. The 
Victoria bridge has brought the Grand Trunk into unbroken opera- 
tion, and it is now able to transport passengers and goods from the 
Atlantic to the Mississippi, with a saving of several days over all 
other routes. 

Tue certificate of the Board of Trade has been given authorising 
the opening of the Northampton and Banbury Junction Railway 
from Blisworth (the junction with the London and North-Western 





Railway) to Towcester. The intention is to open it for pow a 
trafic in the course of a few days. The company intend working 


their own line. 
THE popular agitation in the Western States in regard to rail- 
“road freights has had the effect to materially reduce the rates on 
some of the lines. The La Crosse and Milwaukee Road has 
reduced its rail and river freights from St. Paul to Milwaukee to 
19 cents for grain, against 35 cents last spring and 28 cents last 
fall; and pound freights in proportion. 

Tue third triennial festival of the Railway Guards’ Universal 
Friendly Society was held on Friday evening last at the Free- 
masons’ Tavern, under the presidency of Sir Morton Peto, M.P., 
at which there were present upwards of 160 members, including 
many gentlemen connected with railway interests; Mr. Tidd 
Pratt, registrar of friendly societies, was also present. 

Tug report of the Madras Company's directors states that on 
the south-west line and its Bangalore branch a very considerable 
inerease in traffic and profits has taken place, while the extension 
of the north-west line to Cuddapa had been followed by a still 
more important advance in its traffic and returns. This extension 
of forty miles in length was opened on the Ist of September last. 








It is stated that the Pacific Railroad Company has made a con- 
tract with the American Bureau of Mines, to examine and report 
upon the first hundred miles of the road, with a view to ascertain 
the value of the minerals contained therein. Workmen have 
commenced laying the track of the Leavenworth branch of the 
Union Pacific Railroad, at the junction, three miles east of 
Lawrence. 

Some fifteen thousand tons of railroad iron are about to pass up 
the Missouri river to Omaha. The freight on this heavy material 
from New York and Pennsylvania must form quite an item in the 
construction expenditures of the road for which it is intended, 
and the Democrat thinks it is of sufficient importance to sug- 
gest the inquiry, why iron rails might not be manufactured at 
St. Louis? 





A YEW mornings ago a goods train from Colne to Manchester 
came in contact with a flock of sheep which had wandered from a 
field a short distance from the spot. The flock numbered 164, of 
which twenty-one were killed instantly, and twelve so badly 
injured that they had to be at once destroyed. The engine was 
brought to a standstill, portions of the carcases of the animals 
having become fixed in the working parts. 

A WRITER in the Buffalo Commercial Advertiser proposes to 
increase the freighting capacity of the Erie Canal by building a 
railroad track on each bank of the canal, so that locomotives 
instead of horses may be used for towing boats. He says that the 
average speed of boats moved by horse-power through our canals 
is two and a half miles per hour. If by steam we can double this 
speed, we can double the amount of freight moved. 

Tue docks at Cape Town are nearly completed, and it is pro- 
posed that the company shall form tramways from the railway to 
them to accommodate the public. It is proposed by the Govern- 
ment to make extension railways to Malmesbury and Worcester in 
the Western province. The Crown agents have been making 
inquiries as to what terms the company would require for the pur- 
chase of the railway, but it is found the agents have no power to 
treat with the company. 








THE snow plough in use on most Canadian railroads where the 
snows rarely excped a foot or two in depth, is a frame of boards 
three to four feet high, fastened on the ** cow-catcher” in front of 
the locomotive, and coming within an inch or two of the rails. 
fhis frame being of an angular shape cuts through the snow and 
parts it on either side of the track; a stiff broom fixed just in front 
of the forward wheel on either side sweeping off what remains on 
the rail. : 

_ Two monster brick-kilns are now nearly, if not quite, complete 
in the once market-gardens near Earl’s-court and the South 
Kensington Museum. The kilns in question comprise two enor- 
mous chimney-stalks, at the base of which are radially placed 
twenty-four large furnaces, twelve to each, for burning the bricks 
that are intended for use in the many miles of tunnels and other 
works of the Inner Circle Railway ; to this spot the contractors 
propose to bring all the brick-earth that may be required for the 
purpose from various parts of their undertaking, and there burn it. 

THE report of the Great Indian Peninsula directors states that 
the average number of miles worked by the company during the 
half-year was 601°8, as compared with 565°1 in the corresponding 
half of 1864. This increased mileage was owing to the opening 
for traffic on the Ist of February, 1865, of the Thull Ghat incline, 
from Kussarah to Egutpoora, 95 miles; on the 20th of November, 
1865, from Bhosawul to Boorhanpoor, on the main line to Jubbul- 
poor 34 miles; and on the 18th of December, from Sheagaum to 
Budnaira, on the Nagpoor branch, 72} miles; total, 115; miles. 
A turther length of 86 miles of the Great Indian Peninsula line 
is expected to be opened about the present time. 


























NOTES AND MEMORANDA. 


Tue vehicular traffic over London Bridge has increased by 23 per 
cent. in ten years, 

THE area of the City is, as nearly as possible, 725 
67 are water and 658 land. 

TuE West Middlesex Water Company take 8,000,000 gallons of 
water per day from the Thames. 

ON a single day of ordinary traffic in June, 1863, no fewer than 
25,960 vehicles crossed London Bridge. 

Correr precipitated by the galvanism is much more hard and 
dense than that which is cast or rolled. 

GUN-METAL castings are, as a rule, rendered softer and tougher 
by being suddenly quenched with cold water. 

TAKING the mean of all the principal thoroughfares, one person 
enters the City in a vehicle for every 3°13 on foot. 

DvRiNG the month of March an average quantity of 28°6 
of water was supplied to each inhabitant of London. 

In 1852 the minimum discharge of the Thames was 400,000,000 
gallons per day; in 1865 it fell to 300,000,000 gallons. 

WHEN bronze guns are broken or burst they usually manifest a 
sjrongly marked tendency to crystalline arrangement. 

THE lower the temperature at which a bronze gun can be 
cast, so long as it fills the mould, the better will the gun be. 

Mvcu difficulty is now experienced in getting fresh Thames 
water below London Bridge for the use of ships in any state of the 
tide. 

THE resident population of the City is about 120,000, lodged in 
13,431 houses. It lias remained almost stationary for half a cen- 
tury. 

In 1861 the East London Union was the most densely populated 
district in the metropolis, containing 170,194 inhabitants to the 
square mile. 


acres, of which 


gallons 


THE co-efficient of friction of a smooth disc revolving in water 
is as nearly as possible ‘002 according to the experiments of Fair- 
bairn and Thomson, 

Four millions of tons of bituminous coal, foreign and domestic, 
were manufactured into gas in the United States during 1860, 
giving employment to 5,454 workmen. 

BETWEEN 8 a.m. and 6 p.m., during an ordinary day, 56,000 
people cross the roadway in various directions in the open space in 
front of the Royal Exchange, Bank, and Mansion-house. 

Ir has been ascertained that ozone is developed by the mechani- 
cal action of blowing machines producing strong currents. This 
fact may, in part, account for the healthy action of wind. 

THE public ways of the City consist of seven miles of main 
th call twenty-eight miles of collateral thoroughfare, and 
fifteen miles of minor streets, courts, passages, alleys, Xc. 

Mr. FAIRBAIRN states that “wrought iron girders of ordinary 
construction are not safe when submitted to violent disturbances 
equivalent to one-third of the weight that would break them.” 

THE vehicular traffic through cight principal inlets to the City 
has increased by 56°5 per cent. during the last fifteen years, while 
the metropolitan population has only increased 33°62 per cent. in 
the same time. 

Ivy 1850 the total quantity of water withdrawn from the Thames 
for the supply of the metropolis was only 44,000,000 gallons daily; 
in 1856 it was 81,000,000 gallons, and in 1865 the quantity rose to 
108,000,000 gallons. 

In 1846 Baron Hackewitz proposed to make bronze guns by the 
galvano-plastic system. It is stated that the Prussian Govern- 
ment purchased the invention for 36,000 thailers. 
appears to have totally failed. 

THE gross area of the carriage ways in the City is 390,260 square 
yi rds, that of the footways 309,018 square yards ; the total area 
of public way is, therefore, 699,278 square yards, constituting 
nearly one-fourth of the entire area of the City. 

BetwEeEN 10 a.m. and 6 p.m. six males cross London Bridge for 

t Temple Bar the proportion is as five to one ; in 





The scheme 








one female; at 
Bishopsgate-street Without as four to one; at Holborn Bars as six 
one, and in Finsbury Pavement as three to one. 

THE statistics of the last sixty years show that the population 
of the metropolis doubles itself in forty years. The population in 
1865 was computed to be 2,903,513; we may therefore assume that 
in 1905 London will contain 6,000,000 inhabitants. 

In the year.1865, 30,976 persons arrived in the colony of Victoria, 
and 25,292 persons quitted it. 25,811 children were born, and 
10,466 persons died. The population increased 21,029 in the year, 
and at its close was estimated by the registrar-general at 530,620. 

A mMamMMoTH still covered with its skin and hair, and in an 
excellent state of preservation, has been recently discovered in the 
neighbourhood of Taz Bay, Gulf of Obi, enveloped in ice. The 
Russiin government has sent M. Schmidt to examine the animal. 

Dvurine the twelve hours included between 8 a.m. and 8 p.m. 
on a single day in July 11,343 vehicles have passed through 

tezent-street, and 11,609 have crossed Westminster Bridge. 
This may be taken to represent the ordinary traffic proper to the 
season, 








Dussavusoy found that in a prism of gun-metal only 13in. high 
and Sin, square, the copper varied between the extreme upper and 
extreme lower ends in the ratio of 99° to 929. This is due to 
the superior gravity of the copper sending it down through the 
column of fluid metal, and partially separating it from the tin. 

THE difficulty of making sound and valuable castings from old 

and often remelted —alloys of copper and tin or zine arises from 
the oxidation of the tin and copper, which Dussausoy has shown 
to take place in such proportions in gun-metal that for one 
part by weight of the tin oxidised, from three to four of copper 
are 80. 





It has been found that if a tube is « «1 nearly up to the 
dome of a bell glass, and a slow current of hydrogen being sent 
up through the tube, electric sparks are made to pass across its 
upper end, the hydrogen takes fire, and assumes the form of 
small luminous spheres, which fly about in all directions without 


even touching each other. 





THERE are in all, including steamboat piers and railway stations, 
fifty-two inlets to the City, through which in the course of each 
twenty-four hours no fewer than 706,621 persons enter, a number 
equal to one-fourth of the entire metropolitan population, or, added 
to the sleeping population, to more than the entire population of 
Dublin, Edinburgh, and Glasgow put together. 





OF the total power developed by the engines of the Warrior 773 
per cent. are applied to the screw and 22) per cent. expended in 
overcoming the friction of the machinery, while of the total power 
imparted to the screw rather more than ‘771 per cent., is expended 
directly on the propulsion of the ship; showing only ‘6 for the 
resultant efficiency of engines and propeller combined. 

HERR Mitis constructed a suspension brit 
1828, having a span of 334ft., the chains of which were formed of 
cast steel. The material, he asserts, did not beginj to stretch 
under 47,125 lb. to the square inch. The chains were actually 
proved under a strain of 25 tons per inch. This appears to be 
the first recorded application of cast stecl to the construction of 
large works. 





ge at Vienna, in 








AN extensive series of experiments, conducted by Mr. Mallet, 
upon the effects of additions, in minute but atomic proportions, of 





porous hard metals to the binary alloy of copper and zine known | 


as Muntz metal, embracing antimony, lead, iron, bismuth, arsenic, 
and silver, proved that, in every instance, the ductility, tenacity, 
tlexibility, and resistance to torsion were seriously impaired by 
proportions under even 1 per cent. 





MISCELLANEA. 


THe New York World estimates the present daily production 
of oil in the States at 9,000 barrels. 
THERE are sixteen large ironworks in Erie, employing, all told, 
1,000 men, and valued at 100,000 dols, 
Tue Admiralty are about to have the whole of the « 
coasts and rivers accurately surveyed. 
A COTTON-PICKING machine has been invented by an American, 
which, it is said, will do the work of twenty men. 
THE new island which has appeared off the coast of Greece has 
been named “* George,” after the young King of Greece. 
THE arsenal at Toulon is now principally supplied with French 
coals from the mines in the neighbourhood of Nimes and Cette. 
Tue Master of the Rolls has appointed Mr. Chatteris official 
liquidator of the Humber Ironworks and Shipbuilding Company. 
A company has been organised in Philadelphia to work the 
Maryland gold mine, situated fourteen miles west of Georgetown, 
dC, 
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THE passing of the Merchant Navy Bill by the Legislative Body 
is a great triumph for the French Govern ent. Monopoly has 
lost one of its great strongholds. 

Disputes have arisen in Leeds between some of the mast 
builders and the labourers in consequence of a labourer bei: 
employed not belonging to the union. 

Ir is said that one of the first members of the new ction of 
mechanics and navigation, which has just been established in the 
French Academy, will be M. Dupuy de Léme. 
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THE London wireworkers have struck in consequence of the 
refusal of their employers to accede to the claim of the nen for an 
advance of ten per cent. on the present rate of wages. 

Mr. Joun Brown1nc has produced an aneroid barometer with 
a dial plate 2ft. in diameter. The instrument is extremely sensi- 
tive, and registers very slight changes of atmospheric pressure. 

AN enormous bronze cannon cast at Metz, in 1857, is about to be 
brought to Paris. Its length exceeds 15ft., its calibre 1ft., and its 
weight twelve tons. It will be consigned to the Museum of 
Artillery. 

Ir is generally known that Pennsylvania holds the front rank in 
the production of coal among the American States. All the 
anthracite coal, with the exception of a little produced in Rhode 
Island, comes from that state. 

Mr. CowPer states that the competitions for the Courts of Law 
and the new National Gallery have each been committed to twel 
architects, and in the first case the designs are to be delivered by 
October, and in the second by December. 

THe marble beds of Kansas are immense. They are reached ata 
depth of not more than 100ft. below the surface throughout a lar 
extent of country. Finished specimens have been sent to Wash- 
ington, where it is decided to be of a finer quality than any foreign 
marble. 








THE Graphotyping Company is announced with a ca} 
£100,000, in shares of £10 each, for the purpose of pur 
the patent rights for the United Kingdom of a newl; 
process known as the graphotype, already described 
journal. 

TuHE House of Commons, on Tuesday, agreed to a vote of £7,000 
(an instalment of £25,000) for the restoration of the Chapter- 
house at Westminster Abbey, under the direction of Mr. Scott. 
The Chapter is about to undertake the repair of the interior of 
the nave. 

THE riggers of the port of London have struck for an increase 
of wages, insisting on 6s. per day per man, and 7s. for foremen; 
also alterations in times of commencing and leaving off work, the 
exclusive employment of union men, certain uniform rates of pay 
for moving ships, Xc. 

A DEPUTATION of brewers have recently been to Washington, 
and stated this remarkable fact, that the revenue of the United 
States—the Imperial revenue, not the States taxes—will, if the 
prohibition of Canadian barley is to continue, suffer to the extent 
of no less than 2,000,000 dols. 

THE mercantile advices from New York continue to remark 
upon the extraordinary amount of the importations of foreign 
manufactured goods during the past six months. In February 
their specie value was £6,150,000, or more than a million in excess 
of the total of any corresponding month on record. 

Sir Greorce Grey stated in the House of Commons on the 
20th ult., that as it had been found impossible to induce local 
authorities to enforce the law with regard to the smoke nuisance 
in towns, a bill is now in preparation to compel observance of what 
is so important to public health, and, we may add, to architectural 
effect in this country. 
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EVERYWHERE in Canada postal communication is complete. The 
most distant hamlet has its post-office. The electric telegraph 
passes through every town and almost every village in the province. 
The approach or arrival of a steamer or sailing vessel at Quebec is 
known very nearly at the same moment in every town of the lower 
and upper portions of the province. 

THE Niagara Ship Canal Bill, already referred to in Tux 
ENGINEER, has not yet been reported to the Senate, but the 
understanding is that the committee will make the report very 
soon. Chances seem to favour the final passage of the bill. Buffa- 
lonians assert that Governor Fenton will veto the bill if passed, but 
in this it is probable they are mistaken. 








ettlers in the United 
—In the ten years ending 
years ending 1839, 538,381 ; 


THE rapid increase in the number of 
States is seen in the following summary: 
1829, 128,502 immigrants ; in the te 
in the ten years ending 1849, 1,427,337; in the eleven years endin 
1860, 2,968,194; total 5,062,414. These immigrants are officially 
computed to have brought with them £380,000,000 in cash. 

A company boring for oil in Jackson [County, West Virginia, 
six miles from Ripley's Landing, struck a vein of m 
about 18in. in thickness. A quantity of the met 
sent to New York, where it has been assayed and 
yield 98 per cent. of pure silver. J 
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onounced to 
neath this vein, which is 








340ft. from the surface, is a vein of silver quartz 4ft. thick. 


SIR 


Morton Peto states that America, in 1550, produced 
44 bushels of wheat, and 592,071,104 bushels of Indian 
and in 1860 she grew 173,104,924 bushels of wheat, and 
740 bushels of Indian corn, and that although a million of 
men were withdrawn from peaceful arts to the pursuit of arms, 
agricultural production actually increased throughout the war. 

Mr. T. RAWLINGS states, in a pamphlet which has been just 
published by him, that he has examined the extent of the 
Hudson’s Bay territory, which he estimates at 40,000,000 of acres, 
and argues from the products of the soil that it is of wonder 
fertility. Taking these facts—namely, the area and its fertility 
as his data, he makes out a strong case for the colonisation of the 
territory. 

WE understand that Captain Coles has at length received the 
sanction of the Admiralty to construct a sea-going turret ship on 
his own plans and designs. The Admiralty are not to interfere 
with the building of the vessel in any way. She is to be con- 
tracted for by private firms, and their lordships only reserve to 
themselves the final approval of the plan which may be determined 
upon by the inventor. 

A SPECULATOR has realised a large sum by : 
public establishments in Paris with ice. In « 
mild winter the ice-houses in the neighbour! 
nearly empty, and the fortunate speculator undertaken to 
bring an immense quantity by railway and can: Twenty wa 
loads arrived in Paris on Thursday, last week, from Base, in 
Switzerland, containing each five tons of ice. 
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STERNPOST, BALANCED RUD 


It may be laid down as a general axiom that when the intro- | 


duction of fresh elements into any mechanical problem has 
effected a revolution in its first conditions originality is at a 
great advantage over hesitating and long-pondering judgment. 


Though without the advantages which our greater command over | 
iron in large masses has given in the modern substitution of iron | 


for wood in naval warfare, the Americans have certainly shown 
much originality and boldness in their designs for war ships. A 
good deal of this is due to Captain Ericsson—an original thinker 
and constructor, whose very originality would have led him to be 
distrusted in this conservatjve country. Broadly stating the 
matter, it may be said that in France and in England we have 
pretty much confined ourselves to bolting massive iron slabs, 
with an intermediate packing, to the skins of our iron vessels of 
war. But Ericsson has taken a much more comprehensive view 
of the capabilities of engineering in its application to the eternal 
war problem of doing as much damage as possible to your 
adversary with as little as possible harm to yourself. Of course 
the most contradictory reports have been current as to the value 
of his monitor fleet. More especially has this somehow been the 
case with his celebrated Dictator. Without attempting on this 
occasion to decide either way, we merely again take advantage 
of Mr. Woodcroft’s kindness to copy certain pictures of this 
vessel, sent over by Ericsson himself as materials for his forth- 
coming biography to be published by the Clerk of the Patents. 

The Dictator was constructed at the Delamater Ironworks, 
New York, in 1863, being both designed and built under con- 
tract by Captain John Ericsson. Her greatest length is 320ft.; 
on deck, 314ft.; her beam is 50ft.; depth of hold, 22it.; and 
draught of water, 20ft. The height of the side above the water 
is 16in.” The turret is 24ft. diameter inside, and its thickness 
is liin. This turret contains two 15-in. guns, which, with the 
ram at each end of the ship, together form what may be termed 
her armament. These beaks are each to be seen in the two 
woodcuts, copied from photographs taken of the ship while yet 
on the ways at the Delamater Ironworks. 

The Dictator is engined by two Ericsson vibrating lever 
engines, upon the plan which we described and illustrated a 
fortnight ago. The diameter of the cylinders is 100in., and the 
length of stroke 4ft. The vessel is said to carry 800 tons of coal in 
her bunkers. The diameter of the four-bladed propeller is 21ft. 6in., 
and its pitch 34ft. The heating surface of the boilers is 34,000 
square feet ; and the grate surface is 1,120ft., spread over fifty- 
six furnaces. With the exception of a few modifications, which 
practice unavoidably brings about in the best schemes, the 
general features of the Dictator correspond in principle with a 

















ER, FOUR-BLADED, PROPELLER, AND RAM. 


design, to which we may have occasion to refer again, sent by 
Ericsson some years ago to Napoleon III. In the first monitor 
the steersman was placed near the bow in a small shot-proof 
tower communicating with the turret by speaking tubes; in later 
monitor designs, and amongst these the Dictator, the pilot-house 
is placed centrally in the top of the turret, so that no interrup- 
tion of communication can thus take place ; the steersman and 
the gunners being all under the captain’s eye. 


Mr. John Bourne, C.E., in part viii., just published, of his | 


“Treatise on the Screw Propeller, Screw Vessels, and Screw 
Engines,”* gives an admirable engraving of the transverse section 
through the centre of the turret of the Dictator, an ex- 
amination of which will supply further information as to 
the details of her construction in addition to that which 
can be obtained from our perspective wood-cut on the 
next page, showing an interior view of the turrets of the 
monitors. Mr. Bourne also gave some particulars of the 
Dictator in a paper which he read before the last meeting of the 
Institution of Naval Architects. As we have stated, this turret 
is 24ft. in diameter inside, 9ft. high, and 15in. thick—not, how- 
ever, of solid plating. On its centre is placed the pilot-house, 
8ft. inside diameter, 7ft. high, 12in. thick, and provided with 
sight or loop holes, cut through the plates of which it is built. 
Its weight is carried on a cross-beam reaching across the turret 
and resting on a strong collar forged on a massive fixed central 
pillar. The pilot-house forms a fixture with this pillar, but the 
turret, with its two guns, can turn round with it. The motion 


| of the steering wheel in the top of the turret is carried to the 


steering barrel by means of a rack sliding in a slot cut in the 
central pillar, and from thence to the balanced rudder. A good 
portion of the weight of the turret is taken to the collar on the 
pillars by means of diagonal rods screwed into sockets fixed to 
the bottom edge of the turret, and at the other into sockets fixed 
by pins to the cross-beams. By turning these rods they are 
thus screwed in or out of their sockets, and thereby tightened 
or loosened. There is, of course, communication through hinged 
hatches between the turret and the pilot-house, the floor of 
which is made of a grating. The top of the turret is formed 
of perforated iron plates lin. thick, laid on iron bars 4in. deep, 
3in. thick, and 24in. apart, supported by rafters carried by the 
cross-beam of which we have spoken. 

The turret, and with it the 15in. guns, is turned round by means 
of gearing driven by a pair of donkey engines; to its bottom is 
attached a gun metal ring, which turns on another iron ring 
fixed to the deck, and their surfaces are lubricated through oil- 

* Longmans, 





| next page. 





VIEW OF BOW AND RAM. 


holes placed at intervals. To the gun slides, which are them- 
selves fixed to the turret, is bolted a heavy toothed wheel, which, 
as it is turned, of course takes the turret with it. While the 
gun is being loaded its port is closed up, which is done by means 
of a massive cranked forging, shown in the engraving on the 
When turned in one direction the port is closed, 


and when in the other the gun can be run out of the port. The 


| guns are run up to the ports by means of winch handles 


working toothed wheels attached to the carriage, gearing into 
racks on the gun slides. 

The ventilation of the vessel, which is without any open 
hatches on deck, is drawn through the holes in the top of the 
turret, or through shot-proof tubes high above the deck. The 
cabins are lighted through bull’s-eyes, which are covered up in 
conflict, and the vessel is then lighted by lamps. The pilot- 
house has a bell-mouth top of iron plate, and round its edge is 
carried a wooden grating fitted with hand-rails, so as to be used 


| for walking about. There is also a promenade platform, carreid 


on pillars at about the same level as the top of the turret, and 
the boats are hung from the bottom of this platform. 





WE learn with much satisfaction that the machinery shipped 
from this country last year for the creation of a Mint at Hong- 
Kong has been successfully erected at that place. On the 31st of 
March last it was to be set in motion, and there is no doubt that 
by this time the process of steam coining is in full operation in the 
flourishing but very unhealthy colony in question. The advan- 
tages expected from the existence of the new money-making 
establishment are very great, and there is good reason to suppose 
that they will be so. For many years past the anomalous condi- 
tion of the metallic currency of the place has been the subject of 
severe comment, and successive governors of Hong-Kong, from 
Sir John Bowring downward, have urged the necessity of effecting 
its reformation. One of the main grievances was, the fluctuating 
value of Spanish and Mexican dollars, which largely circulated in 
the island, and which were intermixed with strange specimens of 
mintage from the Celestial Empire. It was found impossible 
to prevent alterations in the current rates at which the first-named 
coins were received and paid, and which alterations, indeed, were 
dependent on the inexorable law of supply and demand. Besides 
the palpable inconvenience arising from this source there were 
others, contingent upon the fact that the colony, possessing no dis- 
tinctive coinage, was inundated with specimens of money from 
every part of the civilised world. Thus confusion became 
extreme, and all systems of accountancy were at fault in reducing 
it to order. 


All this will be changed now, for henceforth Hong-Kong will 
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a uniform arrangement of decimal coins, with a British 
dollar of silver, and of fixed value for their unit, and the power 
of regulating the number of those coins in circulation by means of 
its Mint. 

Without entering further into the commercial and social 
features of the question, we may proceed to state that under the 
able direction of Captain Kinder the buildings and machinery of 
the Hong-Kong Mint have been very rapidly completed. Several 
novel arrangements were necessary in order to obviate, as far as 
vossible, evils arising from peculiarities of the climate, and 
rom those of its intended workpeople, natives of the colony. 
It was a great point to effect good ventilation, and for this 
purpose a very free use has been made of iron and glass. The 
outer walls of the building are very substantial, and so are 
the strong rooms for the reception of bullion, but the internal 
partitions separating the different departments are simply screens 
of glass. his plan is exceedingly convenient, as allowing a 
complete supervision of all the processes, and as the Chinese of 
the lower ron are somewhat noted for acquisitiveness, it may be 
to a certain extent a check upon that propensity. An officer 
walking through the main corridor of the Hong-Kong Mint will 

ve the whole of the workpeople under his searching eye 
-laziness or peculation without detection, therefore, will be 
difficult. The glass screens or sashes rest upon dwarf partition 
walls and between upright iron columns, which also support the 
roof. The columns and screens are all of uniform size, and thus if 
it be found necessary to enlarge the establishment by and by, that 
can readily be done by increasing their number. The Mint may thus 
besaid to be expansive. The wallssupporting the columnsandscreens 
were \necessary in order to prevent accidents to the glass by the 
movement of trucks, &c., along the floors. In many respects the 
building resembles a wing of the Crystal Palace, andits lightness and 
airiness are remarkable; in these respects, in fact, it is unique. 
The machinery is impelled by a twenty horse-power engine, and 
that devoted to the actual stamping of coin consists of three 
poms, on the lever principle, and which were made by the cele- 
rated firm of James Watt and Company, of Soho, near Birming- 
ham. Lg ogee oy power of these will be equal to 80,000 dols. 

ver day. This could be readily increased to double that amount 
y the addition of other presses, and without extending the 
external walls. About one hundred and ten unskilled labourers 
are employed, and these are controlled by Captain Kinder, Master 
of the Mint, and a small staff of English officers and skilled 
mechanics, It is intended, we believe, that eventually the esta- 
blishment shall be made to stamp and issue four other denomina- 
tions of coin, sub-divisional of the British dollar, viz., the half dollar, 
equal to 2s. 1d. British; the ten cent, equal to 5d.; the one cent, 
equal to one halfpenny; and the mil, or thousandth part of the 
dollar, equal to one twentieth of an English penny! So far as the 
silver coins are concerned, their standard of fineness will be lower 
than that of the silver coinage of England. The metal will com- 
prise nine parts of silver to one of copper—a hard compound, but 
of a rather “‘ foxy ” complexion. 

The devices ornamenting the whole series are to be indicative of 

the union between this country and China, and the inscriptions 
will be imprinted in both the English and Chinese languages. 








THE CENTRAL HALL OF SCIENCE AND ART. 


WE have little doubt that a large proportion of our English 
readers are familiar with the fact that it has been proposed to erect 
on the site of the Exhibition building of 1862 a great Hall of 
Science and Art, and that the project has called forth an immense 
amount of abuse in certain quarters. On the merits of the 
scheme we shall not just now say one word, but we fancy it 
may prove interesting to describe, as far as it can be described at 
present, what the intentions of the proposers are, and to glance at 
the history of the a. 

a esday the 6th of July, 1865, a meeting was held at 
-— rough House, under the presidency of his Royal Highness 
the Prince of Wales, with a view of promoting the erection of a 
great Central Hall, the want of which for various purposes con- 
nected with science and art has, it is said, been long felt. The meet- 
ing having unanimously recognised the expediency of erecting the 
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proposed hall, appointed a provisional committee, with full powers, 
to consider and adopt such measures as might appear to them best 
calculated to carry into effect the proposed undertaking. The 
provisional committee consisted of his Royal Highness the Prince 
of Wales, K.G., his Royal Highness the Prince Alfred, K.G. ; 


» 


















































OF THE UNITED STATES MONITOR FLEET. 
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| Exhibition, on the part of chambers of commerce, learned societies, 
| and other bodies of persons interested in science or the arts, of 
| the want that was felt throughout England, and especially in the 
chief commercial cities, of a central institution in London for the 
| promotion of scientific and artistic knowledge as applicable to 
productive industry. The commissioners were 
deeply impressed with the representations so made, 
and announced in their second report to the Crown 
that they had devoted the surplus funds of the 
Great Exhibition to the purchase of an estate at 
South Kensington, with a view to providing a 
common centre of union for the various depart- 
ments of science and art connected with industrial 
education. Many difficulties and delays were in- 
curred, but it is now proposed to carry out a portion 
of the project then set on foot. The management 
of the hall, when erected, will be invested in a 
governing body acting under the authority of a 
royal charter. The hall will be available for the 
following objects :— Congresses, both national and 
international, for purposes of science and art; per- 
formances of music, both choral and instrumental, 
including performances on the organ similar to 
those now given in various large provincial towns, 
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the Earl of Derby, K.G., and several other noblemen and gentle- 
men, Lieut.-Colonel Scott, R.E., being appointed secretary. An 
explanatory statement was then prepared, from which it appears 
that shortly after the closing of the Great Exhibition of 1851, 
numerous representations were made to the commissioners of that 





such as Liverpool and Birmingham ; the distribu- 
tion of prizes by public bodies and societies ; 
conversaziones of societies established for the pro- 
motion of science and art; agricultural and horti- 
cultural exhibitions; national and international 
exhibitions of works of art and industry, including 
industrial exhibitions by the working classes, similar 
to those recently held successfully in various parts 
of London; exhibitions of pictures, sculpture, and 
other objects of artistic or scientific interest; or 
any other purposes connected with science and art. 
We give a plan and section of the proposed hall 
in the accompanying engraving. The hall consists 


° of an arena, an amphitheatre, and two tiers of pri- 
" | vate boxes. Above the boxes there will be a 
©. | | spacious corridor, lighted from the top, affording 
-~ room for the exhibition of pictures and sculpture. 
Ss Access to and egress from the building will be 
te amply provided for by numerous separate entrances 
ue and staircases. Chambers and offices for the conve- 
o- nience of societies and persons using the hall will 
| be also provided, as indicated in the plan. The site 
2 of the hall is on land belonging to the commissioners 
| of the Exhibition of 1851, at the north side of the 

J Horticultural Gardens. The total cost of erection, 


exclusive of the value of the site, but including 
fittings and internal and external decorations, is 
estimated at the sum of £200,000. We shall not 
now enter at length into the commercial aspect of 
the scheme; it will suffice to say that a sum of 
£150,000 is required to be raised by subscription,"of 
which about £96,000 has already been obtained or 
promised, and that three classes of subscribers will 
be admitted. 

The hall will contain about 5,600 persons. A sale 
of the 2,500 sittings in the boxes and amphitheatre 
set apart for subscribers will produce £250,000. 
The remaining seats in the building will be at the 
disposal of the governing body, and the revenue 
arising from letting them will be applied to the 
maintenance of the hall, and to defray the expense 
of carrying into effect the objects for which the 
hall is erected. 


| Tue Royat ENGINEERS. — The annual dinner of the Royal 
Engineers is appointed to take place on Friday, the 11th inst., 
instead of the 12th, as originally fixed, at Willis’s Rooms, King- 
street, St. James’s. His Royal Highness the Duke of Cambridge, 
as Colonel of the corps, will preside. 
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SOUTH WALES INSTITUTE OF ENGINEERS. 


(Concluded from page 298). 
IMPROVED BLOOMING ROLLS. 
By Mr. C. WHILEs. 

Mr. MENELAUS said he had a very high opinion of Mr. While’s 
machine for blooming rolls, particularly with regard to the saving 
of labour. He had no doubt from the experience he had of it at 
the Tatf Vale and at Ebbw Vale that it was a very great improve- 
ment. One of the merits of the machine was that they could put 
an enormous quantity of work in the piles, and it would be as 
well if the inventor would say whether there could not be put as 
much on two grooves as was generally put on three. 

Mr. Whiles replied in the affirmative, and added that he could 
reduce a pile from 9in. square to Gin. 

Mr. Menelaus said he had taken seme interest in the machine, 
and was anxious for it to be brought out. If Mr. While could 
reduce a nail pile from Yin. square to Gin., and two grooves, he 
thought that was as much as they could expect. 

Mr. Trump said Mr. Whiles had proved it, although to them it 
might appear strange. There was no doubt that in most rod mills 
the machine would be most valuable. 

Mr. Menelaus said it was designed for that class of work. 

Mr. Hosgood said they had two of the machines, which worked 
admirably, and he was sure the bloom was far better and more 
solid than by the old bloomer. Last week they turned out 103, 
104, and 105 tons. 

Mr. Whiles, in reply to a question put by Mr. Edwards, said it 
required about the same amount of power as the old bloomer to 
effect the reduction he had mentioned. 

Mr Hosgood : It requires much less power. 

Mr. Menelaus: We have it that 103, 104, and 105 tons of rails 
re regularly produced by this machine; I suppose it would do 
yuble. 

Mr. Whiles : Three times the quantity. 

Mr. Menelaus observed that the benefits were, it would enable 
them to do a large amount of work, few repairs were required, and 
it effected economy in labour. The machine dispensed with two 
high-priced men every twelve hours, that was four men at perhaps 
£2 a week. That alone was a great saving. It could make 100 
tons of rails at less expense and with a saving of labour than the 
old bloomer. One great merit of the machine was that it would 
do four times the amount of work of the old machine. 

Mr. Trump: If the mill turned out anything like a quantity of 
rails the saving would be £9 a week in labour alone. 

In reply toa question Mr. Whiles said a boy was required to cut 
the clamps off. He also said that they saved £500 a year by his 
machine without taking coal into consideration. 

Mr. Maynard: What would be the difference in the cost cf the 
two machines ? 

Mr. Whiles : I should think not more than £100. 

Mr. Hosgood: The difference would be from £180 to £200. 

Mr. Menelaus : I believe it is an admirable machine, and very 
well suited for blooming steel, and we intend to apply it at 
Dowlais, where dealers wish the rails bloomed instead of 
hammered. 

On the proposition of the president, a cordial vote of thanks 
was passed to Mr. Whiles for his paper. 


> 





The secretary next read a paper ‘‘ On the Relative Merits of the 
North of England and South Wales System of Coal Mining, with 
reference to Loss of Life,” by Mr. G. Brown. The paper was a 
very long one and was warmly received. The writer advocated 
the North of England system, and illustrated his opinion by the 
following table :— 
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North of | South 
England.*| Wales. 
No. of persons employed in coal mining. 

Per lives lost a a ae ee 277 
Tons of coal raised for every life lost .. | 66,171 
Explosion of gas causing loss of life .. 4 
Accidents from falls of coal.. .. .. 12 

” 9 StONE «0 cc co 53 

a oo Mes . ... 5 
Miscellaneous accidents underground... 18 

- » oOnsurface.. .. 2 8 
Total of accidents .. «es .- ce ve 197 101 
Proportion of lives lost at pits at work 774 332 
No. of men employed in coal mining... | 92,038 29,076 
Average number of men employed in | 

eachfpit te ee ee ee oe oe | 130°70 87°57 
No. of tons of coal raised .. 2. .. | 33,291,544) 6,948,000 
Average quantity of coalperman .. | 36280 | 238°96 

» » ,Yaised pereach) | ,. an as 
pit per year.. } 43,014 20,928 
pr pn perday .. | | 
we » 206 working days | 167°48 
No. of working places opening long | 80°10 
work, fifteen yards wide .. .. .. | 21 | 
Tons of coal raised from each working 44 
place perday .e «ce co ceo co 8 1°82 








The chairman said that having read Mr. Brown’s paper he could 
not but feel that the subject was a most important one to all in 
the room, and especially to those engaged in mining, and, therefore, 
he would call the attention of the meeting to its calm and deep 
consideration. Although it was not usual to discuss papers on the 
day they were read, he thought, however, that they ought to partly 
open the discussion then. 

Mr. Menelaus rose to address the meeting, when 

Mr. Brough said that there were members who were not in the 
same position as Mr. Menelaus ‘was to discuss the subject then, 
and he thought the discussion ought to be postponed till every 
member had read the paper and had had an opportunity to make 
notes. Mr. Menelaus had a great advantage over them all, in 
having carefully read the paper and made his notes. He certainly 
thought it was highly desirable that they should all be in the same 
position as Mr. Menelaus in discussing the paper. 

Mr. Menelaus said his object was not to discuss the paper. Their 





object in meeting was not to compete with each other—their only | 


object was to elicit truth and promote improvement. He thought 
what he was going to say would better prepare mechanical gentle- 
men to meet the charges he was going to bring against them, and 
give the mining gentlemen a far better opportunity of defending 
themselves at the next meeting than if he got up at the next 
meeting and made his remarks. 

Mr. Brough: You are quite mistaken if you think for one 
moment that there was the slightest idea in my mind of competi- 
tion. My object in rising was for the members first of all to 
calmly read the paper and then to enter into a discussion, not into 
® competition. 

_ After some further observations from Mr. Brogden and others, 
the chairman put it to the meeting whether the paper should then 
2 on or not, and the opinion was unanimous in the affir- 
mative. 
Mr. Menelaus then proceeded tosay, “‘ The chairman has adverted 
to the great importance of thesubject brought before us by Mr. Brown. 
{ think you will all agree with me when I say that it is by far 
the most important subject this Institute has ever before discussed, 
or, indeed, is ever likely to discuss. We are told by a man of great 
experience, who claims to have gained that experience in the best 
school, and in the best way, viz., by fighting his way from the 
very bottom of the ladder, who at present manages one of the 
largest and most successful collieries in our district —that our 
system of working coal is expensive, bad for owner and workmen. 
He goesfurther. He asserts that this system—which, he says, cannot 
claim even the merit of cheapness-—is so bad and radically wrong 











_* North of England means the following three counties :—Yorkshire, 
Northumberland, and Durham. 


| element in the calculations 





that by it we heedlessly sacrifice every year the lives of from 
seventy to seventy-five of our fellow creatures, which, under a 
better system would in all probability be saved. We may some 
of us doubt Mr. Brown’s facts and figures, and some, even while 
admitting them, may differ with him in the deductions he draws. 
Some of us may even question his discretion in bringing forward 
such a sweeping charge against the leading industry of the district; 
we must all admit, however, Mr. Brown’s pluck and boldness in 
speaking so plainly on a subject upon which he feels strongly. He 
must well know that there are many good and streng men before 
him—men before him who will join issue with him on every point, 
and who will not quietly rest under the stigma of being behind 
the mining men of the north either in ability to devise and carry 
out cheap and economical methods of working our coal, but what 
is of far more importance, being anxious and able to protect 
and preserve the limbs and lives of the men employed under them. 
We have here to meet a very grave charge; I say we, because there 
is hardly a member of the Institute, resident in the district, who 
is not in some way or other connected with coal mining-—either as 
owner, mining agent, or mechanical engineer; and I for one, 
although I am not, and never have been,a mining man, will frankly 
adopt my proper share of blame if it is proved that our system is 
nearly what Mr. Brown represents it to be. I will leave to the 
underground men the defence of the purely mining question as it 
applies to the safety of life and economy of working. As a 
mechanical man I frankly admit that, to say the best, our system 
is capable of great improvement. We have not adopted to any 
great extent the employment of machinery to aid, and in place of, 
horses and men. We see and hear of various methods of hauling, 


; for instance, adopted in other districts, which, in my opinion, it 
| would be well to copy. 


Indeed, I will say in a word, that in this 
district little or no mechanical ingenuity has been brought to bear 
on hauling and handling the coal after it is put into the trams. Of 
course there are exceptions, and the sin hes mostly in the iron- 
works; but let any one start at Hirwain and go through the line 
of works, finishing at Nantyglo and Blaina, and he will see, I think, 
in many places—not in all—-in the trams and roads, a mode of 
transport little improved, I should think, over that which was 


used to convey materials for the building of the Pyramids. It is 
not the first time that I have said in this reom, and I repeat it 
now, that our grandfathers were ahead of us for cheap ha — 
that is, as far as trams and roads go generally. Again, I do not 


think our winding machinery is what it ought to be, and it is only 
in our pumps—where we have followed Cornish practice—that we 
can compare favourably with some of the best local mining 
districts. Although the matter is not mechanical, yet I cannot 
help saying one word about the wretched irregularity of work 
but too common in this district, and the small quantity of coal 
raised from each opening. Surely this cannot be right, and it 
ought to be attended to. Before closing my remarks I would 
again advert to the great importance—I may say, indeed, the great 
gravity—-of the subject before us; and I would venture to entreat 
you to discuss it with temper and calmness. But we must spare no 
trouble to set ourselves right if we are wrong, and if we are wrong, 
in God’s name let us admit it and try to mend. 

Mr. Brown said that he wished to remark, in reply to an obser- 
vation which had fallen from Mr. Menelaus, that he did not lay 
the blame on the management, but on the system. The number of 
lives lost in South Wales had been held up to the world by the 
public press as something awful, and their worthy coroner had 
stated that more lives were lost in South Wales than in the whole 
of Yorkshire, Northumberland, and Durham. He blamed the 
system, and said out with it. All he said was, give the manage- 
ment more time to attend to the supervision of the collieries. He 
did not say that the North of England system was the best plan 
to be adopted, but he did say it compared favourably with theirs ; 
and if any man adopted a principle whereby lives could be saved 
he would go with him. 

Mr. Menelaus said he had simply drawn attention to the state of 
things as they were, and not to blame anyone. They all know 
that it was not always possible for persons who saw things wrong 
to put them right, and it often happened that if they had the 
power they could not put them right at the time that they saw 
them. He could say that there were no men better able to do their 
work than the management of this country, but he thought if 
those improvements were introduced it would be a great advantage 
to all of them. 

Mr. Bedlington, on being asked his opinion, said it was doubtless 
the opinion of most of them that the subject was one which they 
would do best to discuss at their next meeting. He must confess 
that he was rather surprised at Mr. Brown laying such emphasis 
on the different officers in the North. He(Mr. Bedlington) under- 
stood that in South Wales they had their door keepers, hauliers, 
firemen, wastemen, overmen, and so on, just the same as in the 
North of England ; but Mr. Brown laid special emphasis and stress 
upon the timbermen as a class for setting timber instead of 
colliers setting their own timber. There they had the notion that 
other men would take more care of the colliers than the colliers 
themselves. To him, however, it seemed strange that a collier 
should not have as much regard for his own life as a timberman. 
He thought Mr. Brown’s mode of calculation was open to objection. 
He had calculated the number of lives lost to the number of tons 
of coal raised. On the other hand, he Mr. Bedlington) thought 
the only fair way was to calculate the number of lives lost in com- 
parison with the number of men employed. It was well known 
that in many places in the North of England colliers could cut 
more coal per day than in South Wales, and in some collieries a 
man might be able to cut only one ton and a-half in the same time 
that he could cut three tons of another vein. The speaker then 
proceeded to notice the data upon which the calculations were 
made. 

Mr. Brown said the tabular statement was hurriedly got up, and 
was not exactly correct. 

Mr. Bedlington was not going to condemn the paper. Mr. 
Brown said that the number of accidents in the North of England 
were fewer in comparison with South Wales. 

Mr. Brown: I took the report of 1564. 

Mr. Bedlington believed that was the view generally held by 
most of them; but they ought to consider the causes. Now in South 
Wales they had several veins with very bad tops indeed ; therefore 
there was greater liability to danger than in the greater number of 
veins worked in the North of England. Then there was another 
the thickness of the veins. In the 
North of England they were chiefly from 4ft. to 4)ft. thick, but 
in South Wales they had two important veins of considerable 
thickness—8ft. and 9ft. thick. Then, supposing all those things 
were accounted for, was there anything in the management of the 
collieries? Mr. Brown said that in the North of England there 
were two shifts—that men were employed a less number of hours 
underground, and, therefore, they were less subjected to danger. 
If Welshmen would take a longer time in cutting a given quantity 
of coal than they were taking in the North of England, how, he 
would ask, could colliery managers prevent it. Assuming they 
adopted the system of two shifts, how could they regulate the 
amount of coal cut? Assuming that loss of life was greater with 
long shifts, he contended that it would be a difficult thing to in- 
troduce the system of the shorter shifts. In fact, they at present 
found it difficult to get men to continue the ordinary system, to 
say nothing of getting them to adopt a new system. Perhaps, 
however, Mr. Brown would act as pioneer in adopting the new 
system, and ascertain its applicability to South Wales, and he 
(Mr. Bedlington) was sure they would all be most happy in adopt- 
ing him as their leader. If they could get men to work in the pit 


a less number of hours and do the same amount of work as they 
now did in longer hours, he must say there was a great deal in the 
system. 
within the control of managers of collieries, 
the men’s likes and dislikes of any system. 
Mr. Brown begged to decline the 
and he was sure that no man single-handed could carry it out. 


But that was a matter he did not think was altogether 
They must consider 


onour of acting as pioneer, 


If 








they were held up by the public press, and were held responsible 
for the men’s lives, they as managers must do something. It 
mattered not whether lives were lost by fire, the falling of stones 
or any other way, it was their duty to look to it. What he found 
fault with was the system, and he asked them to come forwaril 
and let them all unite together in removing the evil. 

Mr. Bedlington said Mr. Brown’s observations bore him out in 
stating that there was great difficulty in the matter. 

Mr. T. F. Brown said that originally in the North of England 
the system was one shift. He should reserve any remarks he had 
to make till the next meeting. 

Mr. Bedlington, in reply to an observation made by Mr. Mene- 
laus, said he considered the Welsh race to be equal to any collier 
in any part of England. 

Mr. Brown said if one man could earn the same amount of 
moncy in eight hours as another did in twelve the risk of life was 
reduced one-third. He thought the matter was only a question 
of exertion in certain directions, and soon men would be convinced 
that by adopting the system there would be less risk of life, and 
that they would be able to earn the same amount of money in 
less amount of time. He contended that they ought to take some 
steps in the matter. and not sit contented where they were. 

Mr. John Smith said that in Glamorganshire they worked a 
great deal of coal of 9ft. thickness, it varied from 9ft. to 15ft. 
and the roof was very inferior. In the North of England the 
thickest vein was not more than 5ft. 2in. Mr. Brown had not yet 
had much experience in 9ft. seams, but no doubt he would soon 
have it, and then he would find a great difference in the loss of 


e. 

Mr. W. Williams mentioned the frecdom from loss of life at 
Letty Shenkin Colliery, where the long work system was adopted, 
and said it was his opinion that men who spent eight hours in a 
stall were not more safe than men who spent twelve hours in it, 
The Oft. and 6ft. seams were the most dangerous to work. 

Mr. Truran thought the safety of life depended more on long 
work than the narrow work. He could say that where they were 
obliged to work 6ft. and 9ft., pillar and stall, there they got more 
accidents. 

On the proposition of Mr. Adams, seconded by Mr. Bedlington, 
a vote of thanks was passed to Mr. G. Brown. 

The secretary next read a paper ‘‘ On the Coleorton District of 
the Leicestershire Coal Field,” by Mr. George Lewis. 

This brought the business proceedings of the meeting to a close. 
The members afterwards dined together, under the presidency of 
Mr. G. Martin. On the removal of the cloth the usual loyal and 
complimentary toasts were duly honoured. The catering of the 
worthy host of the Castle Hotel gave general satisfaction. 








Tre ELECTRIC TELEGRAPH IN THE East INDIES.— According toa 
Parliamentary return, moved for by Mr. Ayrton, the expenditure 
in England in purchase of stores, freights, &c., has been in the 
year 1862—63, £172,578; and in 1863--64, £27,042. The statement 
showing expenses incurred in the construction of Government 
telegraph lines in India during the same periods respectively has 
been 3,584,494 rupees and 6,74,512 rupees, making a total of 
10,59,006 rupees. The cash receipts on account of private service, 
departmental or telegraph service messages, fines, and sale of un- 
serviceable stores, during the years 1862-63 and 1863-64 have been 
in Bengal, 4,33,124 rupees; in the Punjaub and Rohilcund, 
1,50,224 rupees; Bombay, 4,87,058 rupees; Madras, 2,18,235; 
East Coast, 87,399 rupees; Central India, 49,314 rupees; Indore, 
43,904 rupees ; Scinde, 73,271 rupees ; Dacca, 14,550 rupees; Pegu, 
46,392 rupees; South-east coast and share due by Ceylon, 65,504 
rupees; making a grand total of 16,72,380 rupees. The total ex- 
penditure, however, of the Government telegraph department in 
the different provinces, on account of working and maintenance of 
the lines during the years 1862-63 and 1863-64, has been not less 
than 26,82,529 and odd rupees. 








CoaL FOR STEAMING ACROSS THE ATLANTIC.—In the report to 
Earl Russell on the coal of the United States it is stated, that ‘in 
evaporating power the Cumberland bituminous coal holds the 
highest place among American coals, and is highly valued as a 
generator of steam for ocean steamers. The Cunard line, for 
instance, use it exclusively. A curious fact, showing this supe- 
riority of the Cumberland coal for steam navigation, was elicited 
some few years back, when the comparative speed of the Collins’ 
and Cunard line was under discussion. On a comparison of the 
time required to cross the Atlantic by these two lines of steamers 
it came out that the Cunard line steamers, of British build, were 
swifter on the eastern passage than the Collins line steamers, of 
American build. On the western passage quite the reverse took 
place. Many sought to explain the difference between these 
vessels as to their respective superiority on their eastern and 
western passage by their different powers in going with or against 
the wind. The reason of this difference was satisfactorily ex- 
plained, as the correspondence with the presidents of the two 
companies showed, by their different means of propulsion as to 
the generation of steam. When these steamers used the same 
coal (Welsh) the American ships proved themselves the faster, but 
they could not compete with the English ships when these ships 
used Cumberland coal, for then they surpassed in speed the 
American ships using the anthracite coal.” 





THE First Cost OF OUR IRON-CLADS.—Some time ago Admiral 
Walcot moved fora return of the names of all the iron armour ships, 
“distinguishing those designed by the late Controller and Chief 
Constructor, those by the present Controller and late Chief Con- 
structor, and those by the present Controller and Chief Censtructor, 
which have been built in the royal and private yards; specifying 
those that have been in commission and are now in commission; 
those that are launched and have been tried, and showing their 
speed at the measured mile; and the expenses attending their 
building and alterations, if any, up to the present time.” We 
now see that those designed by the late Controller, Sir B. Walker, 
and Mr. Watts, the Chief Constructor at that time, have the 
following speed at deep draught :—The Warrior, 14°35 ; Black 
Prince 13604; Defence, 11618; Resistance, 11°834; Hector, 
12°36; and the Valiant, 12°633 knots. Of those designed by the 
present, Controller, Admiral Robinson, and Mr. Watts—namely, 
the Achilles, Minotaur, Agincourt, Northumberland, and Prince 
Albert (turret ship)— the three first have a speed of 14322, 
14779, and 15°433 knots. The Bellerophon, Penelope, Viper, 
Vixen, Waterwitch, Hercules, and the Monarch, were designed by 
the present Controller, and Mr. Reed, the present Chief Con- 
structor. The Bellerophon is stated to have a speed of 13°65 
knots. Those that have been in commission, and are now in com- 
mission, are the Warrior, Black Prince, Achilles, Defence, 
Resistance, Hector, and the Prince Albert (turret ship). Those that 
are launchedare, in addition to the above, the Valiant, the Minotaur, 
Agincourt, Viper, and the Vixen, Of these the three first have 
been tried, but their speeds are omitted from the returns. Those 
that are on the jstocks or building are the Waterwitch, the 
Northumberland, the Penelope, the Hercules, and the Monarch. 
The expenses of building and fitting hulls incurred on_ these 
ships were, for the Warrior, £286,285; the Black Prince, 
£288,911; the Defence, £206,783 ; Resistance, £213,889 ; Hector, 
£242,395; Achilles, £388,219. The Valiant has already cost 
£263,258 ; the Minotaur, £345,873 ; Agincourt, £346,455 ; North- 
umberland, £250,865 ; Prince Albert, £144,409 ; and Bellerophon, 
£245,509 ; but these ships are not yet complete, the expenses being 
only given up to the latest date in office. The expenses incurred 
in repairs, maintenance, and alterations, up to the date of the 
latest return in office have been, for the Warrior, £22,517 ; the 
Black Prince, £11,107 ; the Defence, £11,061; Resistance, £11,426; 
Hector, £2,215 ; and the Achilles, £1,549. It is stated that the 
large sum expended on the Warrior since she was built includes 

art of an extensive refit, commenced since she was paid off, 
Nicty our ths have elapsed since her building was completed; 
and only thirty-three since the finishing of the Black Prince. 
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do not hold ourselves responsible for the opinions of our 


We 
( Correspondents. ) 





SEVEN-INCH GUNS, 


Sin,— With reference to your impression of the 27th ult., con- 
taining a tabulated statement by Mr. Parsons of the performance 
of various guns, we beg to furnish the particulars of the test of the 
Fraser gun, which are omitted from the statement referred to, and 
which will show that the gun in question has actually burnt more 
powder and thrown more metal than any gun of the same calibre 


and weight :— 





Endurance. 














Charge. 
| a No. of Total powder Total metal 
Powder. Shot. rounds. burnt. thrown. 
———— | iad 

Ih Ih Ib. Ib. 

a5 150 2 } 70 300 
bd 220 2 | 110 440 
30 250 46 | 1,380 11,500 
4 250 186 | 8,184 46,500 
45 260 164 7,380 2,640 
Totals so oo oof @8- | 17,124 101,380 


We would also beg to remark that the Parsons’ gun given in the 
table is the smallest calibre, and, therefore, cannot be justly com- 
pared with any of the others. We submit that if anything has 
been proved by the extended trials of guns of all natures, it is 
that the strength of the gun and the force of the powder move in 
different ratios, and that the larger the calibre of the gun the less 
able it is to bear the same proportionate charge of the weight of 
the gun. The comparison, therefore, of the performance of the 
6"D-in. gun with the 9-in. gun—unless this feature be taken into 
aceount- -is simply ridiculous; for instance, if, for the purpose of 
comparison, the barrel of an Enfield rifle were cut down in length 
to the same number of calibres as any of the heavy ordnance (i. e. 
about 164) its weight would be about 340z., the charge is 68°35 
grains of powder and a projectile weighing 530 grains. The service 
charge in pounds per ton would, therefore, be respectively 10°3 and 
80, against Mr. Parsons’ 5°17 and 31°32, and we have no doubt that 
even Mr. Parsons would cede the serviceability and safety of an 
Enfield rifle after 5,000 rounds had been fired from it. Indeed, 
there is an instance on record of an Enfield rifle having fired 14,000 
rounds without being cleaned, the piece remaining perfect. The 
fact is the only just comparison as to the strength of guns must be 
made with equal calibres, weights, and charges, other things being 
the same in every respect. 

The gun spoken of, viz., 6°5 bore, on the Parsons’ plan, is the 
only one which we have heard of, and it was tried in France. Is 
French powder as strong as English ? And would another gun stand 
as much ? 

Mr. Parsons omitted to include in his table the performance of 
a cast iron —— gun, rifled on Mr. Lancaster's plan, which 
has been fired 2,000 rounds with 5 Ib. charges, or 12,000 lb. of 
powder and 100,000 Ib. metal, and which was uninjured at the 
termination of the trial. Would it not have fired double the 
number of rounds and remained serviceable? Also of the com- 
petitive Whitworth and Armstrong 70-pounders, calibres 6°37, 
which were uninjured after firing 3,000 service charges, or 30,000 Ib. 
of powder and 210,000 lb. of shot, exclusive of the enormously 
severe subsequent test for endurance. 

Will Mr. Parsons show why a patched-up old cast iron gun on 
his plan, of a similar weight and calibre and firing the same 
charges, should endure more than that strengthened on Major 
Palliser’s plan, which gave way at the 105th round after it was 
re-tubed? If he can, we would venture to say that every argu- 
ment he can use, and every round from such a gun, would only be 
the more in favour of a wholly wrought iron gun ; for, as was 
pointed out in your article a few weeks ago, it surely cannot be 
wrong to employ the same material for the exterior of a gun, 
which is used by Mr. Parsons for the salvation of the interior, 
especially so when it is the fact that a wholly wrought iron gun of 
five tons weight can be made on Mr. Fraser's plan for £250, and a 
70-pounder, of three and a-quarter tons weight, for £150, which, 
according to Mr. Parsons’ comparison, will be, as in his case, 
equally a saving of hard cash and strong arguments in their favour. 
Again, with wrought iron uniform results may be expected; 
whereas, on the contrary, the treacherous and uncertain results of 
cast iron, especially under dynamic strains, will be at once 
conceded by every practical person. FEeRRUM DUCTILIs. 

London, Ist May, 1866, 





Srr,—With reference to a statement which appeared in yours, 
as well as other papers of last Saturday, I beg to inform you that 
the false breech which was lately blown off my 7-in. gun was not 
prepared in accordance with the drawings I supplied. I was 
absent in Ireland at the time this operation was performed, and 
did not know that my plans had not been carried out. When, 
however, I became aware of the manner the breech had been 
screwed in I was surprised at its having held on so long, and not 
at its having broken off. I regret much being obliged, in conse- 
quence of Mr. Parsons’ attack, to make this statement, since my 
plans have always been carried out with so much care and atten- 
tion. An accidental omission defined a weak spot, and the result 
was that the breech broke there. I beg to refer you to a letter of 
mine which appeared in the Mechanics’ Magazine of November 
17th, 1865, in reply to a previous attack of Mr. Parsons, in which, 
at great length, I pointed out and illustrated the remarkable loss 
of strength entailed by cutting a groove round the inside of the 
breech of a gun. The accidental omission of carrying out my 
plan, which was to have continued the screw thread right through 
the breech, and thereby to have transferred the stretch, due to the 
impulsive strain of the discharge, from the screwed part to the 





thinner walls of the gun, resulted in the gun being parted by a | 


fracture which passed through the screw thread, precisely as illus- 
trated by Fig. 2 in that letter. 

I deny that the gun lately taken to France was an invention of 
Mr. Parsons. It was made long after my guns were prepared and 
tested in this country, and was a direct copy of them in some of 
its most vital features. Moreover, it was the great success of the 
previous trials of my guns which enabled Mr. Parsons to obtain a 
trial in France of what was, in my opinion, but a bad imitation of 
my guns. Had that gun been lined with a barrel of coiled wrought 
iron it would most undoubtedly not have burst with 264 lb. of 
powder and 132 lb. shot. It is now nearly twelve years since I 
made cast iron guns lined with wrought iron coiled barrels, and as 
yet I see no reason to change the view I then entertained, that it 
1s the cheapest as well as the most efficient method of construct- 
ing cannon of any size. W. PALLISER. 

Army and Navy Club, May Ist, 1866. 





PRACTICAL PUDDLING, 


Sir,—In finally replying to Mr. Corbett I shall do so as briefly 
as possible, and confine my remarks to those parts of his letter 
which refer to my opinion on puddling, leaving ‘‘ Iron” to defend 
himself, which he is able to do. To refute every point on which 
Mr. Corbett attacks my views would be difficult, and require too 
much space; but I am relieved of this, because to mention some 
of = ideas on iron and puddling is sufficient to show their ab- 
surdity. 

He still maintains that ‘‘ good bar iron” is a “combination of 
oxygen, iron, and carbon ;” and his theory to produce such a com- 
Position is after the iron has been dapeived of its oxygen and 
reduced to the metallic state by smelting, in which operation it 








becomes carbonised; to take it to the puddling furnace, not 
to eliminate the carbon but to add oxygen, to make his tertiary 
compound, for he says—‘‘ when the iron has lost its oxygen in the 
blast furnace it will have it back whenever it comes in contact 
with it, and has it in the puddling furnace,” &c. Further, he says, 
“‘we know no other means of getting the oxygen in but by heat, 
and these two elements—carbon and oxygen—cannot stand in the 
presence of heat without forming combustion and going, and 
every bit that goes is a loss to the manufacturer.” Now, if we 
cannot get oxygen into iron without heat how does iron become 
oxidised or rusty? And did the ‘* dark, damp cellar” into which 
that hard steel was thrown, and which I infer was devoid of both 
light and heat, did it, amidst its darkness and dampness, possess 
the heat of a puddling furnace, which he gives us to understand is 
indispensable to the oxidising of iron? 

The effect of oxidising iron is to cause it to ‘‘revert to its 
original state in the ore,” and this is proved to be correct in prac- 
tice, and is confirmed by every writer I have read upon the 
subject; and I think your correspondent has not refuted what I 
have advanced in the papers upon it. Again, ‘‘as carbonic acid 
lies in limestone to about 46 per cent., so it will lie in bar iron ; 
and the more there is in the better, and the more fusible it will be 
on the smith’s anvil.” 

Now how is it that such a large amount of carbon and oxygen 
exist in iron when, according to Mr. Corbett, these elements 
cannot stand in the presence of heat without forming combustion 
and going? Is not carbonate of iron a salt which, according to 
Phillips, Wilson, and other chemists, contains protoxide of iron, 
61°37 ; carbonic acid, 38°63? Is carbonate of iron malleable? Mr. 
Corbett says bar iron has 46, and if it has 92 or 99 per cent. of 
carbonic acid the better. By what name would he call such a 
compound, and what is the use of fusible iron on a smith’s anvil ? 
Mr. Corbett does not attempt to prove that what I have said 
showing that the infusibility of cinder is not due to the peroxidation 
of its iron is wrong, but perverts it to make it favour his fantastic 
notion that it is the overplus of oxygen that makes cinder “‘ un- 
weldable and unmalleable.” 

There is another point or two which requires a little more 
attention, viz., the action and effect of oxygen on iron. He 
observes—‘‘ Let either ‘Iron’ or ‘ B.’ stand by the furnace while 
a puddler boils his heat; if that iron contains either silicium or 
aluminium it will have a greater affinity for oxygen when the 
heat is on the ‘top-boil,’ i.¢., as high as it will boil.” Now I pre- 
sume what he wants us to see is the action of oxygen on the iron, 
which can be produced by pulling up the damper, making a hole 
through the fire-bars so as to admit free oxygen ; and here, though 
perhaps inadvertently, he corroborates what I have stated in the 
papers he questions. 

e tells us that “every particle that receives oxygen will 
expand, burst, and form a crystal.” Supposing this to be the 
case—which I do not admit—then it will only be the parts so 
— that will be “‘cold-short and rotten,” and not the whole 
neat. 

In a former letter Mr. Corbett called the attention of ironmasters 
to the fact that they were *‘ paying 20s. or 30s. per ton for iron 
ore just for the sake of the oxygen it contained, when they might 
have any quantity from the atmosphere for nothing,” and in this 
he insists upon it that iron must receive oxygen. He asks “* what 
makes iron congeal? Why, oxygen. As the iron keeps receiving it it 
becomes more malleable, until the heat of the puddling furnace is 
not sufficient to keep malleable iron in a state of fusion;” and yet 
he says that when “* free oxygen is allowed to pass over the charge 
when boiling, that the distinct particles, as they keep rolling over, 
will receive oxygen so rapidly that the heat will be all cold-short 
and rotten.” 

He says, “‘If either ‘Iron’ or ‘B.’ stand before a puddling 
furnace, when the heat is balled up, and let the oxygen through the 
stopper-hole come in contact with one of the balls, he will see 
some of the particles expand to the size of peas.” I beg to inform 
Mr. Corbett that I have boiled and balled above ten thousand 
heats and have never seen it; ‘* Iron ” must answer for himself. I 
will give my opinion, and the effect I have seen produced by the 
oxidation of a ball, and leave the readers of THE ENGINEER to 
decide which is right. 

When a ball is oxidised the part ‘‘cut” by the air is always 


the hottest part, when shingling or rolling it may be cut down for | 


the merchant mill, or ball-furnaced for some other purpose; if cut 
at the shears it has been known to snap like glass, and when rolled 
after being heated, jets of very fine cinder have burst out when going 
through the last groove. If such a ball be rolled into a thin sub- 
stance—as sheet iron, the part will become hot sooner than other 
parts, and as the caloric permeates this part quickest, it is too 
hot when the other part is just right; and when rolled one sheet 
is pressed into the other, and when opened the crystals of one 
sheet are torn out and adhere to the other, then the iron is de- 
nounced as raw, and the puddler as the cause of it, which is in- 
correct. In - 

manipulation directed, so as to produce such and such an iron, but 
I remarked that by modifying the process other kinds can be pro- 
duced, because we cannot produce every class of iron without 
varying our system according to what we want. 

Mr. Corbett wishes us to understand that his questionable 
idea of puddling is adapted to all kinds of iron, viz., that of 
keeping all the carbon in we can, hence he tells us, ‘* when the iron 
is coming on the boil if we cover the bars well with coal and lower 
the damper so as to just keep a bright yellow flame in the furnace, 
the particles will expand, but not burst, and will stick together 
like so many balls of wax, and will all form fibres and be good 
iron.” It was for this purpose that in the “boiling system he used 
charcoal to save it, and in the drying system he used water to 
retain it,” although he has told us that water contains eight-ninths 
of oxygen, and that these two elements cannot stand in the 
presence of heat, Xc. 

I admit that this method is an approach towards puddling for 
steel iron; but if he thinks to re-carbonise his iron, either by the 
introduction of charcoal dust or by the smoke now confined in the 
furnace, he is mistaken. His charging the grate with coal and 
lowering the damper will assist him in producing a given quality 
of iron, by reducing the temperature and causing the particles to 
agglutinate sooner. Nevertheless he cannot 
in this way direct from the puddled ball, and this, I think, is so 
palpable as to need no further proof. That such system is detri- 
mental to the production of other kinds of iron adapted for special 


purposes is evident, first, because it prevents a thorough boiling of | 
the iron and reduces the temperature at the time when it should | 


be the highest; secondly, because throwing a brown flame and 


smoke in the furnace at this stage of the process, either by firing | 


or lowering the damper, contaminates the iron (but not with 
carbon). Muspratt observes, “‘ Sulphur, though not remaining in 
the ash, may yet combine injuriously with the iron; consequently, 
the presence of sulphur in the fuel is highly injurious and ought 
to be carefully avoided.” Experience shows this to be correct. 
Thirdly, if the iron be required for tin plate, among other 
purposes, it would be too hard and impure, and the tin plate 
roller would have to throw almost every piece down to prevent an 
excess of “stickers.” B. 

Pontypool, April, 1866. 

[We have afforded our practical friends a fair opportunity for 
expressing their views, and we now beg to state that this discussion 
must end here.—Eb. E.] 


PORTABLE STEAM ENGINES, 


Srr,—As the use of the portable steam engine has become so 
universal in England, would it not be desirable for the men who 
drive these engines to be placed in somewhat the same position as 
other engine drivers, by having a work written specially on the 
“* construction and management ” of portable steam engines and 
boilers. Some men in this employment are most deserving, and 


papers a certain kind of iron is specified, and the | 


fy fibrous iron | 


| if a good treatise were written on the subject and placed in their 
| hands by the proprietors of such engines, we should not see so 
many of them with their engines in such a disgraceful state of 
filth that one can scarcely tell whether they are made of iron or 
wood. I have seen men when their engine has been out of order 
(they not knowing how to remedy it nor where to look for the 
cause, and consequently taxing the boiler for steam more than 
usual in order to increase the pressure), plug the pressure gauge 
and weight down the spring balance or safety-valve with bricks and 
stones, thereby endangering their own lives and those in attendance, 
in addition to injuring the boiler most materially. This should 
not be, and I think if a book was written plainly for the guidance 
of men employed in this kind of work, it would prevent many 
serious and sad accidents, and would be conferring on them a great 
boon as well as the public at large. 

I would also remark that a law causing the annual compulsory 
examination and testing of steam boilers, and the infliction ef a 
fine on the engineman who worked beyond a certain pressure to 
be fixed at the time of examination and testing, would greatly tend 
to prevent damage to boilers and also explosions. 

A PROPRIETOR OF PORTABLE ENGINES. 





April 28th, 1866. 


WATER-PRESSURE ENGINES. 

Tue use of water pressure as a means of obtaining power has 
attracted comparatively little attention hitherto. It is true that 
the turbine is, in a sense, impelled directly by pressure; but we 
now speak more particularly of those machines in which a piston 
is impelled by the pressure due to a lofty column of water. The 
attempts which have been made to thus develop power have not 
been very successful, with a few exceptions, in a commercial point 
of view, possibly because the greater proportion of those who 
require power are not aware of the capabilities and advantages of 
such machines when well made and skilfully designed. Sir W. 
Armstrong has done more than any other engineer, past or present, 
to introduce a motive power which is really economical, cleanly, 
and convenient in no ordinary degree. Jn recent numbers of 
THE ENGINEER we have described—and we have been the first 
to describe—the most recent arrangements which he has adopted 
in working cranes. We have also been favoured with a draw- 
ing of his water-pressure engine, fitted with his latest improve- 
ments, which we hope to be able to lay before our readers in a 
short time. Put Sir W. Armstrong is not alone in the field now, 
and the subject is beginning to receive the attention it really 
deserves from many practical engineers. Water-pressure engines 
have a certain sphere of usefulness, and if properly constructed 
they can be made to yield a very high percentage of duty. 
Unlike the turbine, when their speed is reduced in consequence of 
an overload the volume of water consumed is proportionably 
reduced, and although, as compared with ~texm, the velocity of 
water is low under equal pressure, and water-pressure engines 
therefore require more capacious }ipes and valve apparatus than 
would suffice for steam, yet with due care every necessary con- 
dition may be fulfilled, and a very high velocity of piston may be 
obtained without shock or strain. 

Among the labourers in this field who deserve considerable 
credit, and have attained a fair amount of success, must be 
classed Messrs. John Ramsbottom and Co., of Blackburn. Mr. 

tamsbottom has courteously placed at our disposal tracings from 
the working drawings of the water-pressure engine shown in the 
engravings. These engines are of moderate size, commencing with 
pistons but 2in. in diameter for great pressures, and are princi- 
pally intended for the use of small consumers of power residing in 
towns, with a high-pressure service ; but it is, of course, cbvious 
that their use is by no means absolutely confined to such situa- 
tions. Nor is it a matter of necessity that they should be small. 
Mr. Rainsbottom informs us that he has erected twenty-three of 
these engines during 1865 alone, in Bradford, Halifax, Leeds, 
Dewsbury, &c. &c., which are employed for various purposes, such 
|as driving printing machines, circular saws, mortar mills, wool 
| cranes, piece rolling mills, and so on. The engines are so con- 
| structed that they measure with great accuracy the quantity of 
| water consumed per month or day, an important feature. 
| In certain employments great variability of speed and frequent 
stoppages are required, and for such uses, as well as for other 
reasons, single cylinder water engines are not so well adapted for 
| rotary motion. With double cylinders, however, duplicate valvular 
apparatus is required, and great care must be observed in duplicate 
valves to avoid counteraction, crossing, or opposition of the currents. 
Very great precision also is required in so erecting water engines 
that the centres of both cylinders shall be central with the crank 
shaft, so that the arcs of oscillation traversed shall be in proper 
relationship to each other, to avoid the counteraction above men- 
tioned. And all intermediate adjuncts betwixt the valves and 
their source of motion and the pistons and cranks, as connecting 
| rods, &c., should be discarded, as the slackness of link-pins and 
| the vibration of these rods are most pernicious in machines which 
obviously can have no lead. Our engraving shows only one ar- 
rangement, but those engines are constructed variously, according 
to the uses for which they are required; in some cases horizontally, 
with a projecting crank shaft as shown, upon which the driving 
wheel or pulley is fixed; and in other cases, with a pair of single 
cranks on each end of the shaft and the driving gear betwixt 
them. The valves, instead of being flat, as shown, are occasionally 
made with projecting cones, which form portions of the tran- 
nions or rocking centres; but, as in any form the practical value 
of these engines depends on the nature of the valve gear, it is 
to the construction and action of these portions of the engine that 
the makers have particularly directed their attention, rather than 
to the various forms of erection, which may be as various as 
those of the ordinary steam engine. 

Fig. 1 is a vertical elevation of the engine partly in section; 
Fig. 2, plan; Fig. 3 shows section A, B, through Fig. 1; and 
Fig. 4 shows section X, Y, through Fig. 3; Fig. 5is an elevation 
of cylinder, showing face and port ways; and Fig. 6 is a similar 
elevation of the valve box; Fig. 7, top view of cylinder cover and 
gland. A, Fig. 1, is the crank shaft, with double cranks at right 
angles to each other; 6, are cylinders, which oscillate by the crank 
motion on the rocking pins; C, C', are setting-up and supporting 
| screws, to adjust the necessary tightness of the cylinder faces 
| against the valve faces D to any variable water pressure. Hard- 
| ened steel discs are inserted betwixt these screws and the cylin- 
ders to receive their thrust; E are lock nuts to retain the pins in 

osition when adjusted. The piston packings are ordinary inverted 
ator cups. G is the valve box, which is divided into two com- 
| partments by a vertical midfeather M, which separates the feed 
| ports H from the exit ports K; see Figs. 3and 6. This valve box 
| 





| 
j 





is duplicate, with faces on each side, the ports of which are in the 
same linear parallelism, and they are constructed to form exact 
segments of a circle, the centre of which is the centre of the valve 
face, and the radiusof which extends to thecentre of the crank shaft. 
N are the port ways in the cylinder passages in Fig. 1, and in 
the cylinder faces Fig. 5, each of which port ways are caused, by 
oscillation, to become alternately feed and exit. As they vibrate 
across the midfeather the one port passes to the right side as the 
other passes to the left. And the breadth of the midfeather, or 
space betwixt the ports of the valve faces, and the breadth of the 
ports in the cylinder faces being similar, these latter ports are 
closed on the dead centres. For, in a water engine, the feed 
and exit ports should not only be open until the stroke of each 
piston terminates, but the capacities should increase and diminish 
in exact relationship to the relative velocities of the pistons. That 
is, when the motion of one piston is greatest at mid stroke, its 
ports should be full, and should then die away as this piston ap- 
proaches its termination, the opposite piston and ports being 
brought at the same time into full effect. ~If these conditions are 
not maintained there is valvular inaccuracy to be compensated for 




















THE ENGINEER. May 4, 1866 








WATER-PRESSURE ENGINE. 


DESIGNED AND CONSTRUCTED BY MESSRS. JOHN RAMSBOTTOM AND CO., BLACKBURN. 
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by the use of air vessels or other extraneous means to avoid 
counteraction and concussion. The apparatus for recording the 
amount of water used is the ordinary indicating gear in use for 
gas meters, attached to the engine in any convenient situation, and 
actuated either by the crank shaft or the oscillation of the cylinders; 
and asthe stroke of the pistons is always equal in length, this 
length being determined by the cranks, the displacement per 
stroke is definite and uniform, and the engine being double-acting, 
the defects of tumbler valve motion are thereby obviated, and the 
measurement of water used is thus rendered more reliable than by 
other methods. 

We need only add that the entire apparatus is eminently 
portable. Being self contained, it may be set down and put to 
work in a very few hours, while it is moderate in price and takes 
up little room. 





GrirFiITHs’ ScREW PROPELLER.—It will interest many of our 
readers to learn that Mr. Griffiths has reduced the royalty on his 
propellers to 2s. 6d. per nominal horse power. 

NitRo-GLYCERINE.— A tremendous explosion of nitro-glycerine 
has occurred at Colon, on board the European, one of the West 
Indian and Pacific Company’s boats, by which the vessel has been 
totally destroyed and sixty lives lost. An explosion of the same 
kind also occurred recently at San Francisco, attended with 
disastrous results. 
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TO CORRESPONDENTS. 


Norice.—A SrectaL Eprti0n of THe ENGINEER is published for 
ForEiGN CIRCULATION. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 

t offices at the charge of a single postage. ; 

#.* We beg to call the attention of our Advertisers to the notice 
*pelow, and to state that the large circulation of THe ENGINEER 
compels us to go to press at an early hour of the morning of 
publication. Advertisements, to ensure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week ; any received after that time must neces- 
sarily stand over till the following publication. ; 

** Letters intended for publication must be accompanied by the 

* names and addresses of the writers, not necessarily for insertion, 


but as an evidence of good faith. : ; 

** We cannot undertake to return drawings or manuscripts, and 
* must, therefore, request our correspondents to keep copies. 

R. H. W.—Mr. Spence, No. 8, Quality-court, Chancery-lane, Lond: n. 

W. BROS.— Wright's specification ts numbered 195, and dated 1864 

L. N. and L. D. (Lille).— You shall have full particulars in due time. 

LEAD MINER.—Apply to Messrs. Carratt and Marshall, Sun Foundry, Leeds. 

Z. Z.—The treatise on the Cornish engine by Pole ts the best with which we are 
acquainted, , ‘ ' : 

A SUBSCRIBER FROM THE COMMENCEMENT.—A letter lies at our office for this 
correspondent, : 

VINDEX.—As you hare not favoured us with your name and address, we cannot 
make any use of your communication. ; 

H. L. (Ashford).—We have forwarded you a pamphlet which will, we think, 
answer your question. If not, write again. 

L. $.—Peake’s Treatise on Shipbuilding, in Weale’s series, will possibly supply 
you with all the information as to tonnaye you require. 

JGNORA NCE.— Your question is so exceedingly indefinite that it only admits of an 
indefinite answer. The force of the blow will be as the weight of the body multi- 
plied by its velocity. ; ; 

R. M. (Leith).— There is little or no published information on the subject, so that 
we really know not where to direct you as far as regards books. We hope ina 
short time to be able to lay before our readers a complete account of the process 
as now carried out. 

J. BR. and Cc. (Manchester).— The outer walls of the Paris Exhibition building 
will be of iron. We shall shortly commence the publication of a series of 
engravings of the details of the building, which will supply you with the fullest 
information on the points raised in your letter, 

BakRrow.— Much will dependon the cost. We should advise you to excavate down 
to the clay, and to put in concrete. You can make a very good foundation, 
however, by excavating for a few feet only, then driving piles to the clay, and 
leying a platform of timber on which to build, We do not see much in favour 
of the rubble stone arrangement, 

THREE TYROS.—The average force developed at the rim of one wheel will be 
about 130 lb.; found by taking the pressure on one piston—equal to, say, 
1,000 Ib. ; then the force at the rim of the wheel will be to the force on the 
piston as the spaces passed over by cach during one revolution. The piston 
moves over 12in.—a double stroke—while a point in the wheel rim moves over 
about 94in. You will not often, tf at all, require to uncouple your wheels; the 
engine will make its way round all but the sharpest curves without. The power 

should be sufficient to propel a couple of tons on a level hard road at nine miles 

per hour. 





THE INJECTOR. 
(To the Editor of The Engineer.) 

sir,—Could you, or any of your correspondents, kindly inform me what is 
the maximum temperature of feed-water which the Giffard injector has ever 
put into a boiler pressed up to from 30 Ib, to 401b.? I am auxious to have 
practical information on this subject, and by kindly inserting this letter you 
will greatly oblige OMEUA. 

Dundee, Apri 23rd, 1866. 

RUTHVEN’S HYDRAULIC PROPELLER. 
(To the Editor of The Engineer) 

§m,—TI notice that Messrs. Gwynne and Co., in your number of 27th April, 
Jay cluim to the right to use four outlets for the water in propelling vessels by 
hydraulic power. They also state that Mr. Ruthven's patents * describe and 
illustrate only two discharge passages, and these fitted with movable and 
reversible orifices.” If you refer to Mr. Ruthven’s patent of 1839 you will 
there find four fixed outlets clearly Ulustrated; and I may add that the fire- 
engine vessel now on the Thames (and constructed years before Messrs. 
Gwynne's patent) may any day be seen with four fixed nozzles, This, I trust, 
satisfactorily disposes of any patent in four outlets; and, as far as regards 
outlets “having neither projecting nor movable orifices,” I may add that the 
plan of ejecting the water through simple holes in the vessel’s side is the 
oldest and most used of the numerous attempts made many years since to attain 
the object in which Mr. Ruthven has as yet alone been successful. 

8, Woburn-place, RKussell-square, W.C. WILLIAM PARFITT. 

3rd May, 1866. 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS,—Tuesday, May Sth, at 8 p.m.: ‘On 
the Water Supply of the City of Paris,” by G. R. Burnell, M. Inst, C.E. 

SOCIETY OF ENGINEERS.—Monday, May 7th, at 7 p.m.: “On the lucrusta- 
tion of Marine Boilers,” by Mr. P. Jensen. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Monday, May 
7th, at 830 p.m.: 1. “On the Means of Preventing Sore Back and Galling 
amongst Horses, Mules, &c , in Military and Transport Services,” by Chevalier 
Angelini, Major-General of Cavalry and Aide-de-Camp to H.M. the King of 
Italy. 2. “On a New Principle of Rifle Projectile for Smooth-bore Artillery, 
calculated to Obviate the Necessity for Rifling,” by Captain J. H. Selwyn, R.N. 
Lecture at three o'clock, Friday, May Ilth: * Modern Carriages for Heavy 
Naval Ordnance,” by Commander R. A. E. Scott, R.N. To be followed by a 
discussion, enemas 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. Gd. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, 

THE ENGINEER ts registered for transmission abroad. 





THE ENGINEER. 


FRIDAY, MAY 4, 1866. 


UNARMOURED SHIPS. 

AccorD1NnG to more than one naval officer of ability and 
experience, it is advisable to construct ships without 
armour of any kind, strangely enough because the 
power of modern guns is greater than that of the ordnance 
at our disposal a few years ago, when the re-construction 
of our navy commenced. Remarkable and even fallacious 
as such a proposition may seem at first sight, it requires 
only a moderate acquaintance with the peculiar conditions 
under which naval warfare must in future be conducted, to 
enable us to realise the great force of the arguments which 
areurgedin itsfavour. It is suflicientlyevident that ships so 
heavily plated all round that their sides will effectually repel 
the heaviest shot which can be used against them, must, 
upon the whole, be the safest, and’so far the best, ships in an 
action. Nowif we assume the 22-ton gun to represent the 
limit of power, it follows that vessels intended to effectively 
repel its projectiles must carry plates at least Sin. thick, 
pres backed up. It is quite possible to construct a ship 
of moderate size so plated, but she would be little if at all 
superior as a sea-boat to any of the floating batteries built 
during the Russian war. She must unavoidably float 
low in the water, and have a very small speed. As a 
cruiser and a protector of our commerce she would be 
Practically useless, although she might possibly serve 











pretty well as a mere harbour defence ship. Nearly all 
naval constructors agree that a ship plated all over with 
8in. plates, capable of carrying a heavy armament, steam- 
ing at fourteen knots, and carrying coal for nine or ten 
days, must be of at least 5,000, and more probably 6,000, 
tons burthen. We do not for a moment urge that we should 
be without such ships, but it is certain that they must 
prove unhandy from their great length, unwieldy from their 
great weight, and enormously expensive from their great size. 
They will be competent to contend with the most powerful 
vessels which any other nation can bring against them, 
but they will prove unsuitable for the direct protection of 
our commerce. When they do get a fair opportunity of 
striking a great blow the blow will doubtless be felt, but 
the opportunity will not often occur. They will represent 
the maximum good to be obtained from armour plates, but 
for the minor operations of warfare they will be practically 
useless, 

Aware of this fact, the Admiralty has for some time past 
devoted much attention to the production of a smaller 
class of vessel. These ships, as our readers are aware, are 
one and all imperfectly defended by armour. In many 
cases the bow and stern are protected only by a narrow belt 
at the water line ; the greater portion of the plating being 
concentrated round a central battery, and in all the plating 
isso thin—-4}in. being seldom exceeded—that it is hardly to 
be expected that the projectiles of even a 64 ton gun could 
be kept out; while the 300 pounder jfiring 401b. charges 
would be certain to penetrate them at every shot at short 
range. Vesselsof thisclass would, according tothe proposition 
with which we commenced this article, be better without 
plating of any kind. We are not prepared to go so far as 
this, but we are disposed to hold that they would be better 
if the entire weight of plating were concentrated in a single 
7ft. belt running right round at the water line. 

It will of course be admitted that a ship of moderate 
size, fast, and sharp, might easily carry a belt 7ft. wide 
and 7in, thick; and it is clear that such a belt would pre- 
vent the ship being sunk by any guns in existence, unless, 
indeed, they were fired under water, as has often been 
proposed, So far we have gained a point. We have 
secured a ship in a sense unsinkable, of moderate size and 
cost, which can steam fourteen knots. It is also certain 
that such a ship may be roomy and convenient—a whole- 
some craft, as sailors say, in every particular, dry, and well 
ventilated. These things are worth having, even though 
they are well paid for. The engines, rudder, and propeller 
would be eminently safe. In a word, the only objection 
which can be urged against such a vessel would be the 
vulnerability of ker upper works. But after all vulnera- 
bility is merely a comparative phrase as applied to ships. 
The vessel we speak of would be vulnerable as compared 
with one plated all over with Sin. plates, but she would 
not be vulnerable as compared with a vessel carrying 
plates of half that thickness. In a word, a ship with 
plates which can be penetrated at all, is worse off than a 
ship without plates, for reasons which we think may be 
explained in a few words. All naval men are agreed that 
future actions will be won not with shot but with shell. 
Shot does little harm as compared with shell; it kills those 
in its wake, and clears out a straight but narrow path 
for itself; but shell distributes death and wounds and 
agony almost throughout an entire battery. If we suppose 
a vessel without sides, from the water level up—take, for 
example, the Dictator on another page—it is clear that 
shells cannot injure her by bursting, unless, indeed, they 
are dropped on her deck by a fort, or lodged in it by a 
plunging fire. If contending with another ship, not one in 
a hundred would injure her more than round shot; they 
would pass over her and pursue their flight. They could 
not possibly be exploded at the proper moment by time 
fuses, as the distance between the foes would change con- 
tinually. If now, however, we conceive that the side is 
carried up to protect (?) the crew, and covered with a 4in. 
plate, we find, first, that shot from heavy guns will pene- 
trate, and will in doing so drive in great sections of the 
plate and backing before them, scattering iron and wooden 
splinters in all directions. Thus, in some experiments 
against the Alfred, of which little has been heard, two 
ports were actually knocked into one by the driving in of the 
intermediate armour plates, which carried in the ribs be- 
fore them even where not fairly penetrated. But with 
shell matters become much worse. These projectiles, 
if of steel, and fired from a 12-ton gun, would go through 
4-inch plates at every round. They would not depend on 
fuses for the ignition of their charges, the heat pro- 
duced by the concussion would suffice ; and it is well known 
that adequate resistance being offered, the ignition of such 
shells is a matter of absolute certainty. A light armour 
plate will just provide this resistance, and large sections of 
the ship's side would be blown out, or her decks ripped up ; 
her guns dismantled or disabled, and her crew utterly de- 
moralised. 

Such ships as the Dictator are unseaworthy and objec- 
tionable as cruisers in every respect. Even Americans 
admit the fact. We must in short, have free board. Of 
what should it consist? As regards vessels of mode- 
rate size, apparently, of thin tough plates of the best 
possible iron—say jin. to jin. thick—from the upper 
edge of the armour plating up, for some 12ft. or 
14ft. This would not offer sufficient resistance to explode 
a fuseless shell, and great uncertainty would attend the 
operation of any heavy percussion shell fired against it. 
Indeed, at this moment there is no good percussion fuse 
for heavy shell in existence as far as we are aware. For 
all practical purposes the crew of a ship so constructed 
would have no more to dread from a fire of heavy shell 
than from a fire of round shot. But there are other 
dangers to be guarded against. In the first place, however 
tough the iron, small splinters might be torn off; and in 
the second, the ship might be exposed to the fire of shrapnell 
shell or case shot. Now although the bullets from the 
first, or the balls of the last, might penetrate the skin of 
the ship, it does not necessarily follow that they would 
inflict much injury, as, if necessary heavy mantlets of cork 
sewed up in hide, or of rope, might be suspended within the 
ships’ side, which would effectually prevent the flight of 











small splinters—and only small splinters could be knocked 
off the plates—or of grape. 

It would thus appear that, upon the whole, ships with 
unarmoured upper works must be safer than those with im- 
verfect armour. In fact, they would assume a place midway 
between those effectually plated and ships of the Warrior 
or Favourite class in this respect, while, from their peculiar 
buoyancy, they would be capable of carrying and working 
an armament of maximum power, either as regards number 
of guns or individual weight. In addition, from their 
great speed and superior handiness, either under sail o1 
steam, such vessels could generally'secure the right of fight- 
ing or not as they pleased, and would, as a rule, select their 
position, especially if fitted with twin screws. In a word, 
they apparently possess so many advantages that we are 
not surprised to tind that their construction is powerfully 
advocated at home, while we understand that it has been 
actually commenced in America. 


COAL ABROAD. 

THe quantity of soap consumed by any nation has 
been laid down by Baron Liebig as a measure of its 
civilisation. It is more certain that the amount of coal con- 
sumed by any nation represents its manufacturing power. 
Perhaps we may go yet further, and as coal has been 
declared contraband of war, look upon great stores of fuel 
as sources, not merely of heat and light in peace, but of 
maritime force in war. At the beginning of May last 
year, Earl Russell addressed a circular from the Foreign- 
office to the different English legations abroad, requesting 
“reliable information ” “as to the extent of the production 
“of coal, and as to the extent to which that article is im- 
“ported into, or exported from, different countries.” The 
three principal points to which attention was directed were 
thus, the quantity of coal “actually worked in the different 
“countries, and of the development in production ;” next 
“a statement of the external trade in each country in coal, 
“whether an export or import trade, showing whether 
“the tendency is towards expansion or limitation ; and 
“lastly, with countries importing coal, the ratio in which a 
“given country draws supplies from Great Britain or from 
“other sources.” In the agents of the Foreign-office 
scattered abroad in all countries there ought to be a first- 
rate machinery for the collection of such information. The 
reports, however, that have since been sent in are of very 
varying merit and value; some contain very careless 
errors in their figures, and others are more or less in- 
complete. But, taking them altogether, they undoubtedly 
form a blue-book of great interest and importance. 

The production of the French coal basins rose in 1863 
to 107,096,586 guintaus métrigues—one of which is nearly 
equivalent to two English ewt. Of 61,204,500 guintaur 
métriques imported into France in the year 1863, 12,966,000 
came from England, 37,152,000 from Belgium, 11,071,000 
from Sarrebuck, and the rest from other countries. One of 
the most interesting and important reports is that by Mr. 
Egerton, on the Belgian coal industry. He states that the 
Belgians claim to have first discovered the use of coal. A 
blacksmith named Hullos, near Liege, in 1049, is accredited 
with the honour, and the French term houiille is accord- 
ingly derived from his name. This is confessedly doubtful, 
as outcroppings of coal are found in most coal countries, 
and there can be little doubt that the sea carried out the 
first colliery excavations. It is possible, however, that 
Hullos was the first blacksmith who understood its value 
in the smithy. We read that the first Belgian companies 
“for working coal consisted of mere association of 
“ operatives.” Some of these companies, for instance, 
those of “ Belle et Bonne,” “Turlupu,” “ Fosse au Bois,” 
and others, “ still contain a large number of workmen who 
“ have shares,” and “consequently take part in the delibe- 
“rations” of the company. It appears that a considerable 
impulse to the Belgian coal trade was given during the great 
war between England and France. The separation from 
Holland in 1834 acted in the same way, but the treaty of 
commerce between England and France in 1860 greatly 
depressed the production in Belgium. In some Belgian 
mines the use of ladders is ordered by law, “from the 
“frequent accidents arising from the use of cages,” and 
latterly man-engines have been extensively used. The use 
of safety lamps is also compulsory in all foul pits. It is 
stated that the “first steam-pump was used in a pit at Liege 
“ so far back as 1723,” and it seems to have been an engine 
on Savary’s plan. “The average daily pay of the pitmen 
“in the year 1861 was 3 francs 22 centimes” in the pro- 
vince of Hainault, and 2 francs 65 centimes in Liege. 

No returns are made for Spain, but it appears that coal 
is plentifully found “in the basins of Langreo and Ciano, 
“in the Asturias, in that of Espiel and Belmez de 
“ Cordoba, in various parts of the Catalan provinces, and 
“in the basins of Ubrilla and of Gargolla, in Teruel.” In 
1858 the importation was put down at 300,000 tons. 
There are about a dozen productive coal-fields in Portugal, 
from which but little is extracted, and that little is directly 
consumed at Oporto, Mr. Lytton says that Portugal 
annually imports “from 110,000 to 120,000 metrical tons” 
of coal—though he does not say what is a “ metrical ton.” 
“ Switzerland is not, and from geological reasons never can 
“ become, a coal-producing country on a large scale. The 
“ volcanic revolutions attending the rise of the Alps have 
“ broken up and scattered the carboniferous strata in such 
“a way as to preclude the possibility of their being 
“ worked with profit.” But little is therefore raised in the 
country, and the greatest portion of the supply comes from 
France, and even a small quantity from Austria. 

There seems to be no coal answering to the common 
meaning of the term in Italy; but anthracite is found in 
the valley of the Aista, and lignite is abundant in 
Lombardy, Piedmont, the Tuscan Maremma, and along the 
chain of the Appenines. The imports are rising; at 
Genoa 261,090 tons were imported in 1864; at Naples, 
100,000 tons, the greater portion of which comes trom 
England. No coal has been found in the Roman States. 
The total quantity imported from Great Britain in 1864 
was 44,644 tons, and from other sources about 9,000 tons. 

Turning to the hardy Teutonic nations we find that 
there is only one coal mine in Holland, in the province of 
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Linsburg, where only 18,000 tons of coal, of an inferior 
kind, are annually raised. The total imports were 
1,358,000 tons in 1864, of which 242,000 tons came from 
}reat Britain, and not less than 921,000 tons from Prussia. 
As might be expected from such a progressive country 
the coal trade of Prussia is very flourishing. Our 
ambassador at Berlin, Lord Napier; well remarks that the 
most noteworthy feature in the reports on the Prussian 
coal trade “is the rapid development of production in the 
coalfields of the Rhine provinces, which is not only suffi- 
cient for local consumption but is exported to Holland, 
and is gradually finding its way to Eastern and Northern 
Russia, where, as is alleged, it will eventually displace 
English coal.” In 1860 the Prussian production was 
13,373,690 “metrical tonnen,” and 837,400 tonnen were 


imported, making a total of 14,211,090 “metrical 
tonnen.” Of this amount 2,603,790 were exported, 
and 11,607,300 consumed. In _ 1864, a total of 
4,528,545 roubles worth of coal was imported from 


England, 168,121 from Prussia, 115,947 from Turkey, 
10,726from Austria, and 4,767 miscellaneous, making a total 
of 4,828,106 roubles worth of coal. The tables cited in 
the report show that a rough reduction from these sums in 
roubles into English tons may be made by dividing each 
group of figures by 6. The results at which Mr. Loeck 
arrives about the Russian coal trade are that the consump- 
tion of foreign coal is, and is likely to be, almost 
exclusively confined to St. Petersburg and those parts 
in easy communication with the Baltic, and that the im- 
portation of coal has tripled in the last seven years, and is 
likely to go on steadily increasing with the wealth and 
industry of the northern governments of the empire. In 
1862 the production was 16,903,520 metrical tonnen ; 
942,680 were imported, 3,128,252 exported, and 14,717,948 
consumed. The increase in consumption was thus 3,110,648 
tonnen. This proportionate increase in 1862 to 1860 speaks 
much for the development of native industry—namely, 
consumption, 26°8 per cent.; production, 26°4 per cent.; 
export, 20°2 per cent., and import, 12°6 per cent. The in- 
crease of native consumption thus exceeds the production 
by O'4 per cent., exceeds the export by 6°6 per cent., and 
the import by 14:2 per cent. In Saxony, also, the coal 
trade is greatly increasing. The production of coal in the 
kingdom of Saxony amounted in 1863, when the last re- 
turns were made, to 22,231,116 bushels, equal to 38,043,516 
ewt. During the same period the export amounted to 
7,825,010 ewt., and the only coal imported into Saxony is 
the brown coal, of which, in 1863, 1,973,803 cwt. were im- 
ported from Bohemia. 

The present yield of coal in Austria is rated at 4,500,000 
tons annually, “nearly half of which belongs to the infe- 
“rior class of brown, or tertiary coal.” Mr. Mounsey 
shows that the production of coal in Austria has steadily 
increased with the extension of the means of communica- 
tion; or, in other words, that the production has risen 
with the length of railway laid down, tending “to prove 
“that the former is dependent on the latter.” In 1864 
6,896,597 ewt. were imported from abroad, the exportation 
reaching 7,815,138 cwt. in the same year. “In the period 
“ of eleven years, from 1852 to 1863, the steam-driven ma- 
“ chinery employed in the Austrian empire for industrial 
“ purposes, mines, agriculture, manufactures, &c., rose 
“ from 10,336-horse power to 57,585-horse power, being an 
“ increase of about 450 per cent.” Within the same time 
the number of miles of railway increased 150 per cent., 
and the amount of coal raised rose 185 per cent. The 
Consul General at Hamburg writes that the demand 
there for English coal is increasing, “and is not likely to 
“be affected by the competition of Westphalia or other 
“German coal. But in Prussia and the interior of 
“ Germany the case is otherwise, for there the compara- 
“ tive cheapness of German coal and the facilities of trans- 
“port bids fair to drive English coal entirely out of the 
“ market.” In Hanover 11,940,673 centners were consumed 
in 1563, of which 5,595,224 centners were imported. Ouly 
cannel coal is imported from England into the Grand 
Duchy of Baden, being solely used in making gas; and of 
this only from 400 to 480 tons, or from 8,000 to 9,000 
centners, are imported solely for the manufacture of gas. 
The 246,772 centners raised from the three coal pits in the 
country in 1864 were almost entirely consumed in Baden 
itself. According to Baron Liebig, no real pit coal answer- 
ing to the English term is produced in Bavaria; it is all 
“ lignite,” or brown coal, of a more or less bituminous 
character. Of this fuel more than 413 millions of Zoll- 
verein centners were raised in 1862. No coal exists in 
Wurtemberg, and the small supply comes mostly from 
Baden and Bavaria. 

Mr. Locock says that “there is perhaps no country in 
“ Europe where such large coal districts exist as in Russia, 
“ and where so little has been done towards turning them to 
“account. Wide tracts have been discovered in the Oural 
“ mountains, in the neighbourhood of Moscow, and in the 
“ regions bordering on the Don; but it is but here and there 
“that coal pits have been formed, and these have been 
“ generally worked without system, without skilled labour, 
“ without proper machinery, without capital, and in many 
“ cases without an accessible market. It is not surprising, 
“ therefore, that Russia has hithertoderived smalladvantage 
“ from what might, under other circumstances, bea valuable 
“ source of wealth.” 

Mr. Gosling writes “ that the coal mines of Sweden yield 
“but a scanty supply, and the coal itself is of an inferior 
“kind. A mine has long been worked at Hoganas in 
“ Scania, and recently coal has been discovered about six 
“ English miles east of Landskrona.” At the former the 
annual produce amounts to about 30,000 tons. According 
to the official returns published by the Stockholm Board 
of Trade, it would appear that there is a small export of 
coal, or rather an annual re-exportation, of between 50 
and 100 tons. The consumption of English coal and coke 
increases every year. The average importation during the 
years 1554—8 was only one-half of the present quantity. 
The amount imported in the years 1861, 1862, and 1863 
averaged nearly 320,000 tons, of which in 1863, 250 tons 
came from France. 

The coal imported comes almost entirely from England. 





There are only two coal mines in Denmark, in the 
island of Bornlylm. In 1864, 19,300 Danish tons (seven 
of which are almost equivalent to an English ton) were 
raised. The annual excess of import over export averages 
1,922,684 Danish tons; and the average imports of coal 
of the five years ending 1864 was 2,164,434 Danish tons, 
nearly the whole of which came from Great Britain. 

No coal is being worked in Greece, though lignite is 
found in several places. It appears that at the Pireus 
11,364 tons were imported in 1864, chiefly from England ; 
at Syra, 22,850 tons, chiefly by the Austrian Lloyd Steam 
Navigation Company, which, added to that at other — 
gives a total of 64,868 tons. “The condition of the 
“country,” adds Mr. Jenner, “and its very limited re- 
“ sources, render highly improbable the establishment of 
“ any extensive manufactories,” so that it is not probable 
that this amount woud be much increased for many years 
to come. 

Crossing the Atlantic, we see that the wealth in mineral 
fuel of the United States is practically boundless. The 
coal area in the United States has been divided into four 
principal coal-fields or tracts; the Great Alleghanian or 
Appalachian coal-tield, “extending from Tuscaloosa in 
* Alabama, through Eastern Tennessee and Kentucky, 
“Western Virginia, Maryland, Ohio, and Pennsylvania, 
“and re-appearing in New Brunswick and Nova Scotia ; 
“covering within the United States an area of 50,000 to 
“60,000 square miles.” It is sub-divided into eight minor 
divisions productive of bituminous coal. The second coal- 
field occupies the greater part of Illinois and Indiana, and 
in extent is nearly equal to the first; and a third field 
covers a large portion of Missouri; and a fourth, the 
greater part of the State of Michigan. 

It appears that “there are no means of arriving at the 
“exact product of all coals mined in the United States 
“during the year 1564, except through the returns of the 
“United States’ assessor, who estimates it at 16,472,410 
“tons, computed upon an internal revenue tax of 5} cents 
a ton.” 

This would show an increase of 2,139,488 tons over the 
returns for 1860. The only countries from which coal 
principally finds its way into the United States are Great 
Britain and the British North American provinces. The 
total importations from abroad amounted in 1861, to 
465,435 tons; in 1863, to 624,378 tons; in 1864, to 567,738 
tons; and in 1865, to 687,751 tons. 

In Mexico it appears that coal, the quality of which is 
not stated, has been discovered in various places ; such as 
in the neighbourhood of the mines of Real del Nemte, and 
near the city of San Luis Potosi. Coal is also found near 
Tuxpan, Tlaxcala, to the south of Morelia, and of Mata- 
moros. In the environs of Jalapa it is stated that there 
are deposits of gold, iron, and coal. 


the port of Mazatlan, and also a few cargoes at Acapulco, 
and Gougmas. No coaltields are being worked in the 
Argentine Confederation, nor are any known to exist there, 
The price of coal at Buenos Ayres was £6 a ton in July 
last, and it was then expected to rise still higher. It 
appears that in 1864 some 26,000 tons of coal were im- 
ported into the Confederation. It appears doubtful 


whether coal is really to be found in Monte Video ; but | 


the quantity of coal annually imported, entirely from 
Great Britain, amounts to about 60,000 tons. 


No coal beds are worked in Central America, being | 


“coal of an imperfect formation.” A sort of brown coal 
has been found at Hare Creek, running into the Atlantic 
at Conita Bay. In answer to Lord Russell's circular, 
Mr. Charles O'Leary transmits from the United States of 
Columbia a report by an English engineer in the employ of 
the Columbian Government respecting immense deposits 
of cannel coal in the province of Rio Hacha. This report is 


very flourishing, and Mr. John May has been commis- | 


sioned by the Columbian Government to organise a joint- 
stock company for working the seams, and for constructing 
a railroad from the intended mines to the sea. 

As might be expected, the most important influence on 
the working of coal is exerted by the state of development 
of the means of communication of any given country. 
No country yet equals our own in this respect, and nowhere 
else is there such an amount of coal raised. With other 
nations we see that the amount towhich the coal is worked 
keeps pace with the developments of carrying power, while 
the general presence of still unworked coal seems to point 
to a time when there will be less direct and indirect drain 
on our own coal basins. 


ENGINEERS FOR INDIA. 
Tue Secretary of State for India is again inviting 


candidates to compete for appointments in the Department | 


of Public Works, and ten vacancies will be filled up in 
July next. India has long been regarded as a highly 
eligible field for engineering talent, and in some respects 
it undoubtedly is so. It is, however, an undisputed fact 
that the glory of India, as best understood by Englishmen, 
has declined immensely of late years. We hear no more 
of rapidly-acquired fortunes; our friends return nothing 
bettered in pocket and considerably the losers of 
what all should cherish more than money, namely, 
health. They tell us there are no pagoda trees, that the 
country is parched and uncomfortable, thé people for the 
most part mean and barbarous, and that Government and 
other employers are not quite so liberal as is generally 
believed. If all this be so, why is India popular amongst 
young engineers, and why are public works appointments 
eagerly sought after? Simply because there is a reigning 


misapprehension as to the rates of pay and the amount of | 


pension ; for after all these are amongst the most material 
considerations to a young man who Is about to exile him- 
self from home and friends. The sum guaranteed to the 
successful candidate is 170 rupees—equivalent to £17 in 
English money—per mensem, and this seems so exceed- 
ingly liberal, as compared to what the candidate could 
commence upon at home, that he is only too ready to close 
with the offer, and to bind himself for ten or fifteen years, 
or more, to a service the merits and demerits of which he 
knows nothingabout. Thissumit must be admitted is larger 
than that enjoyed by Lord Stanley’s recruits, or by those 





It appears that | 
about 500 tons of English coal are annually imported into | 


sent out by Sir Charles Wood when he first came into office ; 
but still we believe that a larger income is absolutely 
essential to maintain the —— of a gentleman in the 
most limited sense. We do not mean to enable him to 
live like a gentleman, for this expression admits of a ve 
wide interpretation, and usually implies a good deal that is 
luxurious and self-indulgent. But gentlemen in India 
have a certain position to maintain that is simply due to 
themselves and to the Government they serve. They must 
have a tolerably good house in a respectable part of their 
station. Necessity obliges them to retain several servants 
of the better class; and, besides keeping himself, everyone, 
without any exception, has to keep a horse or some 
other means of locomotion equally expensive. In such 
a manner, it will be readily understood £17 of our money 
is easily got rid of, and nothing is left for the thousand 
and one et ceteras that are as essential to comfort ina 
country like India as the most absolute necessaries are in 
England. That the amount of pay received by third-clasg 
assistant-engineers is under certain circumstances and at 
particular stations enough to meet current expenses with 
the most judicious management, there is reason to believe; 
but generally speaking such is not the case. Besides the 
ordinary expenses of living, there are very large contingent 
matters, such as furniture, tents, horses, Xc., all of which 
are costly items, and these have to be met out of what the 
Government servant can save from his pay. Although we 
admit that such a rate of remuneration may possibly be 
found sufficient to live on in a small up-country station, 
we know, for an undisputed fact, that in any of the 
presidency towns, Bombay for example, it would be abso- 
lutely impossible, at the present rates of house-rent and 
provisions, to make 170 rupees suffice for a month’s ex- 
penses. 

The question of salary is not, however, the most vital, 
for it is of course an understood thing that it will increase 
as the young Government servant shows ability for his 
duties and power of application. The point of paramount 
interest, and that which naturally attracts attention most, 
is the pension that is understood to follow a certain number 
of years of diligent and unremitting service. This pension 
it is that is supposed to outweigh all drawbracks and dis- 
comfort, coming at the close of the old Indian’s career as a 
full and entire provision for himself and his famity. 

That this pension should be fully sufficient of itself— 
especially as there is no other authorised mode of insuring 
a provision—seems evident, for it may fairly be presumed 
that a man who having entered the service as a mere 
youth, and who has been absent from home for thirty 
years, will find himself on his return, to a great degree, in- 
capacitated from practising his profession, Even sup- 
posing that he has not contracted any one of the many 
diseases that are incident to an Indian climate, he will 
assuredly have lost so much of his original energy as to 
become unfitted for the active practice of his profession at 
home. The pension, we repeat, should be amply sufficient 
for the maintenance of the retired Indian officer, whether 
civil or military, for the chances are ten to one against his 
being in the condition to help himself. 

It is not too much to say that there is no retiring pension 
guaranteed to the uncovenanted servant in India, and to 
this class all civil engineers and telegraph officers belong. 
' The rule respecting the retiring pension is that under no 
circumstances other than entire incapacity from illness, and 
inability to serve longer in India, will a retiring pension 
be granted, till the term of thirty years has been com- 
| pleted. Pensions entirely insutticlent in amount are 
granted after tifteen, twenty, and twenty-five years of 
continual service, if the health of the officer shall have 
failed completely, but no claim for pension can be put in 
or entertained till the end of thirty years of the most 
laborious service. This certainly seems a long period to 
toil through, but Englishmen have large powers of en- 
| durance, and if they sometimes grumble a little they are 
still satisfied in the long run with what is reasonable. At 
the end of the thirty years an officer of the Public Works 
Department may prefer a claim to a retiring pension, but 
what is the amount of it? The maximum pension is 
£500 a year, which is granted as “ the reward of approved 
“ service,” and if during the whole thirty years Govern- 
ment shall have had any occasion to find fault, they will 
exercise a right which they carefully reserve and hold 
over the heads of their servants, to “make such a reduc- 
“tion in the amount of pension as they shall consider 
“ just”— justice in such a case being slightly adulterated 
with considerations of economy. To give the text of the un- 
covenanted service rules ;—“ After thirty years’ service or 
“ upwards a pension may be granted without production of 
“ medical certificate of one-half his average salary (and of 
* his personal allowance, if any) during the previous five 
| “ years, provided, however, that in no case shall a pension 
“be granted exceeding £500 per annum, whatever the 
“ amount of salary.” 

This fixes the maximum rate of pension, but the follow- 
ing will show how far it may be relied upon :—Pensions 
“of the full amount are to be granted only as the rewards 
“ of approved service. In every case in which an uncove- 
“ nanted servant, without having incurred the penalty of 

“ removal from Government employ, shall, neverthless, in 
|“ the opinion of the Government under which he has been 
“ serving, not be entitled to the full amount of pension, the 
“ local government will makesuch a reduction in the amount 
“ of pension as it shall consider just,” clearly implying that a 
man may be turned adrift with any merely nominal sum that 
an arbitrary local government may award, What marks the 
| injustice of any such reservation most is that the civil 
| servants, properly so called, and military officers, receive a 
pension at twenty-five years’ service, which they are 
entitled to draw whether they have given satisfaction 
or not. 

We would recommend all who contemplate entering the 
Indian service to purchase a copy of the uncovenanted 
service rules, and each to peruse them for himself. They 
are sufficiently explicit to place every candidate in full 
possession of what he is about to undertake, and will 
speak more highly of the generosity of the Indian Govern- 
j ment than we could, 

It is no part of our duty or our desire to damp enter- 
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prise, or to u : 
is a fair opening abroad; on the contrary, a com- 
mend their desire to be doing. It is, however, a duty to 
warn them against undertaking Indian service without 
first coming to some more satisfactory and protitable 
understanding than the ordinary uncovenanted service 
rules imply. Let them not ny or expect liberality from 
Government ; for nothing, we believe, will or can conduce 
to a satisfactory conclusion but a regular stipulation and a 

legal covenant. ; ; : . 
Regarding the abstract question of India being an advis- 
able field for enterprise, or the reverse, a great deal might 
be written pro and con. So much depends on the pursuits 
and tastes of those who have made the country their home, 
that it really becomes a question for each to decide for 
himself whether or not the peculiarities of Indian life are 
likely to suit him. But apart from this consideration, it 
is of importance that every man should understand how 
his professional career is likely to be influenced by a 
sojourn, either temporary or protracted, in India, The 
experience of those who have found that country a favour- 
able scene for their labours is, that those who adopt India 
should do so at an early age, and for a long period of 
years; going out even as old as thirty years, or after a large 
professional experience in England, India is voted to be an 
inadvisable field for enterprise; and under no circum- 
stances does it appear wise to go to India for a few years 
only. Those who do so, and indeed all who engage on 
foreion works as 2 temporary measure, find themselves as 
arule without any professional connection at home when 
they return. That there is ample scope in India for the 
ise of sound engineering ability is undoubted ; public 








exerci 
works of great magnitude are continually in progress ; 
railways, irrigation works, canals, roads, reclamation works, 
&e.,for the most part on a large scale, and usually most in- 
teresting in character, afford ample opportunities for civil 
engineers to achieve distinction and establish professional 
reputation. 

There are numberless grievances which we do not touch 
upon, but which nevertheless are suggestive of the prin- 
ciple adopted by the Indian Government towards their 
engineers and other uncovenanted servants. One point, 
however, has so frequently struck us as exemplifying the 





arbitrary treatment to which Government servants of all | 


denominations are liable, that it is worth being alluded to. 
This is a system of punishing officers for any shortcoming 
or incapacity, by transferring them to out-of-the-way and 
dangerous localities—a system that has undoubtedly 
resulted in the disablement and death of many officers 
and overseers. This will seem hardly credible, but it is a 
fact beyond denial ; and though the heads of local govern- 
ments probably solace themselves with the excuse that 
some one must be subjected to the risk of the more 
dangerous climates, it is nevertheless a well understood 
fact throughout the service that transference to outlying 
and proverbially dangerous stations is actually a recognised 
mode of dealing with ofticial delinquencies. 

We have so far only considered some of the existing 
drawbacks of the Indian service, and have no intention to 
depreciate whatever advantages the service may afford. 
Knowing, however, that some who have gone out "as assis- 
tant engineers have had reason for complaint, we accept the 
duty of making a few pertinent suggestions to those who 
may contemplate following their lead. 


LONDON TRAFFIC. 

We are told by those who know all about the matter, 
that the population of the metropolis doubles itself in 
forty years. It now amounts in round numbers to three 
million souls, and it is to be hoped that a large proportion 
of our present readers will be alive in 1905, when it should 
amount to six millions. As it is great difficulty is met 
with in the endeavour to conduct the traffic of our streets, 
and a hoarse grumble of discontent rises daily from the 
mass bound City-wards, Streets which are dignified as 
principal thoroughfares, are even now totally inadequate to 
meet the demands of traffic, and the lapse of a very few 
years indeed will see the internal commerce and trade of 
London severely injured by the absence of facilities for 
circulation and free means of intercommunication unless 
very energetic measures are taken to provide relief. 
Metropolitan tratlic is conducted on a system sufticiently 
remarkable. Within a central area of rather less than one 
square mile constituting the “City,” a mass of business is 
transacted daily which appears to require for its conduct 
no fewer than seven hutdred thousand persons—we say 
business, because we imagine that of this multitude the 
number who cross the municipal boundary in search of 
pleasure must be very small. This influx is equal to one- 
fourth of the entire population of the metropolis, and 
a glance at any good map will show that the principal 
inlets are as narrow and inconvenient as they should 
be roomy and accommodating. Something more, too, has 
to be accomplished than the mere introduction of those who 
enter the City ; the multitude must be distributed over the 
entire area each morning within a comparatively limited 
time, and withdrawing again during the afternoon in a 
still shorter period. This in itself is no trifle, and if we 
add the internal circulation which goes on all day between 
office and office, and warehouse and warehouse, it really 
represents an amount of traffic which it is not easy for the 
mind to grasp fairly, or for any intellect to thoroughly 
realise, The public ways through the City now consist of 
913 highways and thoroughfares of various descriptions, of 
which 311 are wide enough for a single line of vehicles, 
91 wide enough for two lines, 70 wide enough for three or 
more lines, while 441 admit of pedestrian traffic only. 
But of these a large proportion are not thoroughfares; 
that is to say, they are not open at both ends, and there- 
fore the number of the streets which are really useful 
carriage ways is reduced to the following :—For single 
lines of vehicles, 194; for double lines, 86; for three or 
more lines, 68. As far as mere number goes, it is pro- 
bable that if these ways were properly distributed they 
would suffice to accommodate trattic for some years to 
come; but, as it happens, the widest streets are those 
which are not situated in the direct lines of the principal 









| ments. 


irge young men to stay at home whilst there | traffic; and we thus find that Cannon-street is hardly ever 


obstructed, or even fairly filled, while Cheapside and the 
Poultry are as a rule densely packed, and this is by no 
means an isolated example. 

The growing magnitude of this evil has often demanded 
an attention which it has hardly yet received, but it is 
impossible to doubt that the time is not distant when some 
very sweeping measures must perforce be introduced. We 
have now before us a very remarkable little work, a 
“ Report to the Special Committee upon Improvements of 
“the Honourable the Commissioners of the Sewers of the 
“ City of London, on the Traffic and Improvements in the 
“ Public Way of the City of London,” written by Mr. 
Haywood, M. Inst. C.E., which we commend to our metro- 
politan readers, It contains an able and elaborate state- 
ment of the existing conditions of metropolitan traffic, and 
suggestions for the improvement of the City which are 
apparently the result of much careful thought. 

Mr. Haywood assumes that “the two most urgent wants 
“ are the relief of the traffic of the north and south line by 
“London Bridge, and that of the east and west line from 
“the western end of Newgate-street to the City boundary 
“ at Aldgate;” besides these, he refers at considerable length 
to minor improvements, suggesting changes and alterations, 
such as the pulling down of projecting houses, the moving 
back of railings, &c., which we need not now consider. As 
regards the more important questions, he urges the impera- 
tive necessity which even now exists for constructing a 
bridge further down stream than London Bridge. “The 
“best situation for this is either west of the Tower by 
“Great Tower-hill, or east of the Tower between that 
“ ancient structure and St. Katherine's Docks.” For the 
immediate purposes of traffic Mr. Haywood considers the 
western side of the town the best, but that, looking to all 
the circumstances, the eastern side is preferable; in this 
opinion we heartily concur. The metropolis is rapidly 
spreading in an easterly direction, and as there is cer- 
tainly a limit to the distance down stream at which a 
bridge will be admissable at all, and as it is not probable 
that more than one will be built during the next half 
century at best, the further down that is constructed, and 
the wider and more convenient it is made the better. 
We have in this matter to build for the future as well as 
for the present. The approaches for a bridge just east of 
the Tower are almost formed on the north side. On the 
south side a new street would be required from the Kent- 
road to Bermondsey-new-road. The bridge would inter- 


fere with navigation, of course, but it might be made on | 


the “swing” principle, to remain open during twelve hoursat 
night ; and, in any case, as St. Katherine’s Docks could be 
reached by steamers, the inconvenience would not be great, 
as passengers would easily find their way by rail to the West 
end. A tunnel might of course take the place of a bridge, 
but we agree with Mr. Haywood, that, taking into con- 
sideration the difficulty of obtaining good gradients and 
approaches, such an expedient would be in every way in- 
ferior to a bridge. “ This subject,” he writes, “ has been 
to me a matter of consideration for many years, and I 
‘am convinced that the construction of a bridge for 
‘ordinary communication across the Thames at or about 
‘ the spot indicated, will alone materially and permanently 
relieve London Bridge and its approaches both north and 
south, and that sooner or later such a communication 
must be given.” 

As to the traffic east and west, Mr. Haywood proposes 


“ 








to provide a number of side spans of 120ft. each, and 18 spans 
of 200ft. each, with a height of from 102ft. to 110ft. in the 
clear at high water. Mr. Hankey’s court reports that a bridge 
on this plan will not interfere with the navigation of the Frith 
or prejudically affect the channel. On the north bank of the 
Tay the proposed new line will approach near to the Caledonian 
line, but at a level 16ft. higher, and there is no proposal to form 
a junction. There can be little doubt that the construction of 
the Forth and Tay bridges will be of immense importance to 
the North British in giving rapid direct continuous communi- 
cation northwards, for the traffic of which a considerable propor- 
tion is now diverted westwards by the ferries. A largely increased 
local traffic may also be expected to result from the completion 
of the continuous east coast line. 

As stated in former notes, the referees are well through with 
the cases that are to come before them. Last week they ex- 
pected that they would either be hanging on or be sent to grass 
in the current week, and so it has turned out, only one case 
having been submitted to them—the Harwich Harbour Bill. 
The total number of cases which will be reported upon by 
the referees will fall considerably short of a hundred out 
of the above six hundred private bills for the adoption of which 
petitions, plans and books of reference were duly deposited. It 
is symptomatic of the referees being nearly finished, that Mr. 
Basil Woodd—a very useful member in relation to private bills— 
who has been serving during the session as chairman of one of 
the referees’ courts, is appointed chairman of a new Group No. 3, 
which includes the London, Lewes, and Brighton bill, likely to 
prove one of the toughest fights of the session. This committee 
will meet on Wednesday next. Other new Groups have been 
arranged which are to commence their sittings on the 10th 
current. Amongst these are Group No. 12, which includes the 
East and West junction, and divers schemes not far wide of the 
locality of Hitchin. Mr. Hardcastle will act as chairman of 
Group 12. The greatest bill the committee will have to consider 
will be the unopposed Midland scheme for a line from Settle to 
Carlisle. Group 14, which will include Midland, North Western, 
and Staffordshire schemes, has also been struck, Mr. Howes to 
preside, the sittings to commence on the 10th. So also will it 
be with the new Group 19, Mr. Dent chairman, which will meet 
on the 10th, and have Scottish bills to dispose of, including, we 


| believe, the great Tay bridge formerly referred to. 


to construct a new street seventy feet wide, starting from | 


the eastern end of the Holborn valley viaduct by St. 
Sepulchre’s Church, and terminating by a junction with 
Whitechapel High-street, close to Commercial-street. 
This noble thoroughfare would run north of the Bank 
about 250 yards, absorbing Wormwood-street and part of 
London Wall, and unfortunately necessitating the removal 
of Christ’s Hospital, over the site of,;which it would nearly 
pass. The total length of this new line within the City 
would be 2,000 yards, and beyond it 266 yards, while the 
distance by the existing route from the western end of 
Newgate-street to the Commercial-road is 2,383 yards. The 
gradients would be excellent, the worst being but one in 
fifty-seven, and that only for a short distance. Indeed, 
for all practical purposes, the street would be nearly level. 
It is impossible to deny that such a street would prove 
an inestimable advantage to the City, and that sooner or 
later this, or something like this, must be made ; but 
we could not part with Christ’s Hospital without regret, 
and we trust it may be found possible to preserve a vene- 
rable pile, endeared by so many memories to hundreds of 
Englishmen. Mr. Haywood proposes measures which are 
undoubtedly sweeping in their character, but they are all 
the better. The City authorities have too long contented 
themselves with petty changes and so-called improve- 
The evil of want of street room is daily in- 
creasing, and the sooner energetic measures are taken to 
supply that which has been long and loudly demanded, 


| the better for the City and those connected with its ma- 


hagement. 





RAILWAY BILLS. 

One of the greatest engineering projects connected with the 
private bills of the present session is the revived scheme for a 
high-level railway viaduct across the tidal waters of the Frith 
of Tay, opposite Dundee. The ferries across the Friths of Forth 
and Tay are great disadvantages tothe North British Company, 


| and albeit the works involved are vast and costly, the com- 


pany entertains the bold project of carrying its main line 
continuously across both these arms of the sea. Bills for both 
bridges were introduced in the last session of Parliament, and 
an Act was obtained for the construction of the Forth Bridge, 
Mr. Thomas Bouch, engineer, but the Tay Bridge project was 
withdrawn, the estimates being found insufficient. There is 
now, however, the prospect of the line of communication 
northwards being completed by the construction of the Tay 
Bridge, for which also Mr. Bouch is engineer. The referees 
have reported upon it that there are no engineering objections, 
and that the estimates are sufficient. Some alterations 
upon the deposited plans have been made for the satisfac- 
tion of the Board of Trade. The original plans for this 
bridge at Broughty Ferry was for a work which would 
have two spans of 300ft. each, 53 spans of 200ft. each, and 
38 spans of 100ft. each. The amended plan of construction is 


In Mr. Ingham'’s committee, Group 16, some very interesting 
evidence was given in connection with the y Railway—a 
“cruel small” affair of a few miles in length. Sir Charies Fox 
gave capital evidence in favour of this little line, as did also Mr. 
Underdown, the manager of the Manchester, Sheffield, and Lincoln. 
From Mr. Underdown’s evidence it appears that his line carries 
200,000 tons of coal per annum from the mining districts to the 
Grimsby Docks, in addition to passenger traffic, and the carriage 
of about 180,000 tons of general merchandise. In the neighbour- 
hood of Doncaster there are about ten miles of sidings used for 
the mineral traffic, and the company, in concert with the Great 
Northern, conveys above a million tons of coal per annum through 
the Doncaster station. At Barnsley station, to which they have 
only a single line, they convey or carry forward 130,000 tons of 
coal per annum, and conduct safely a passenger traffic upon the 
same line without any difficulty in working. In answer to a 
“leading question,” Mr. Underdown stated that in his opinion 
the greater the traffic the greater the safety to passengers, inas- 
much as guards and drivers give so much closer attention to their 
respective duties. But here at half past four a messenger threw 
open the members’ door, and shouted “ division,” bells rung 
intermittingly and angrily somewhere in the corridor, and there 
was an end of business for that afternoon. 

Mr. Frere, examiner, has not even now get through all the 
cases which have to be scrutinised as regards compliance with 
standing orders ; he has had as many as four cases in a day 
before him during the week. 

The committee for determining cases of locus standi, consist- 
ing of Mr. Dodson, Chairman of Ways and Means; Sir John 
Duckworth, and Mr. Rickards, has also been doing duty during 
the week. One Wednesday the committee, after a hard battle 
between Mr. Johnson, Q.C., for the Brighton, and Mr. Davison, 
Q.C., for the London, Chatham, and Dover, allowed the Jocus 
standi of the Brighton in relation to a small scheme in the neigh- 
bourhood of Bromley and Farnborough, which is promoted by 
the London, Chatham, and Dover, and has as many as fifteen 
opposing petitions to encounter. 

Reverting to the functions of the referees’ courts, it seems a 
palpable absurdity that their inquiries should be confined to 
the examination of the engineering and estimates of opposed 
cases only. Common sense seems to dictate that the referees or 
some other competent court or committee should be required to 
report upon the soundness of the engineering and the sufficiency 
of the estimates of every scheme receiving parliamentary sanction. 








A Foe Signa Worksop consists of four apartments made 
of very light wooden slabs, namely, a japanning room, a first 


| closing room, a room in which signals already primed with three 





percussion caps are filled with powder, and a second closing room, 
in which the outside cases are fitted on to the signal. The process 
of loading a fog signal is, first, to place caps on three nipples in the 
centre of boxes of tin. This may be done in any room but the 
filling room. The signals, thus primed, are carried to the 
fillers’ room, and powder is sifted into them till the box is full, 
a charge being about half an ounce cf powder. The charged 
signals are now taken to the first closing shop, and closed by a 
punch. The outer case is then fit and closed over the 
first two boxes or dishes, already clamped together, and it is then 
finished in the japanning room.— Reports of Inspectors of Factories. 

STREET RaILRoADS.—We commend the following extract from 
an article published in a New York contemporary, on the strike 
of car drivers, to the advocates of street railways :—‘* The railroad 
corporations of New York are influential and wealthy—some of 
them very wealthy. They have obtained that wealth by the consent 
of the public, and owe to that public some return. They have 
obtained the control of great lines of travel, on which the inhabi- 
tunts of the island depend for transportation between their homes 
and their employments. To render this transportation safe and 
punctual, they are bound to employ competent persons in charge 
of the cars, and to obtain such they are equally found to pay the 
wages due to corpetent men. Now the driver of a city railcar 
must possess several requisites, arising out of the peculiar nature 
of the vehicles employed. The car is fixed in a groove, and to 
turn to the right or the left, in case of apprehended collision, is 
impossible. The car, placed upon this smooth groove, and 
deprived of the friction power of checking incidental to common 
roads, wust be controlled with sleepless activity, very considerable 
judgment, and untiring strength. The lines are crossed by other 
lines at many points—the higher end of Park-row and of Chatham- 
street are but two out of many instances—where great caution is 
required, at the same time that delay is forbidden. There are 
other places where ordinary traffic is crowded across the lines at all 
hours of the day. These circumstances—and add to them the 
constant danger of collisions on one line by cars before or behin 
each other--render the driver's position one of great responsibility. 
An accident is always imminent, and he is held to very strict 
account if it occur. He must be of good health, and constantly 
at his post. He works, on an average, thirteen hours a day, He 
must be trained to that work.” 








THE ENGINEER. 


May 4, 1866. 








LAW INTELLIGENCE. 


VICE-CHANCELLOR’S COURT, May Ist. 
(Before Vice-Chancellor Sir W. P. Woon.) 
JACK, PENN v. BIBBY, AND PENN tv. FERNIE.—THE 

SCREW PROPELLER BEARINGS PATENT. 

THE Vice-Chancellor gave judgment in this case, which occupied, 
with the exception of Saturday, the whole of last week. The bills 
are filed by Mr. John Penn for the purpose of restraining an 
infringement by the several defendants of his patent, obtained in 
October, 1854, for ‘‘an improvement in the bearings and bushes 
for the shafts of screw and submerged propellers.” From the 
time of the first practical application of the Archimedean 
screw as a means of propelling vessels, some twenty-five or 
thirty years back, great difficulty had always been felt from 
the excessive friction caused by the revolution of the screw 
in its bearings, which ordinarily were made either of brass 
or of cast-iron. Besides the excessive thumping or “thud” 
which rendered anything like quiet or comfort impossible 
in that part of the ship which was above ‘“‘screw alley,” the 
bearings were subject to rapid wear and tear, required constant 
repair, and could not be depended upon for a run of any distance. 
In 1854 Mr. Penn took out his patent, which has admittedly 
remedied the defect, and the real question in the present case was 
not as to the utility of the invention described in Mr. Penn’s 
specification, but whether it was novel, and in particular whether 
it had not been anticipated in 1851 by the trial of something 





PENN t. 


almost identical in a screw steamer called the Livorno, trading | 


from Liverpool to the Mediterranean. The invention, as described 
by Mr. Penn’s specification, consisted in the employment of wood 
in the construction of the bearings and bushes for the shafts of 
screw and submerged propellers. The inner surfaces of the metal 
bearings (brass by preference) were, in Mr. Penn’s invention, 
grooved to receive fillets of wood, which projected to some extent 
beyond the inner surfaces of the bearings so as to prevent the 
shaft from coming in contact with the metal of the bearings, 
and admit of the water flowing freely between the shaft and 
the inner surfaces of the metal bearing. The invention, which 
at once proved very successful, had been adopted in her Majesty's 
dockyards, and very largely in the merchant service, a royalty of 
2s. 6d. per horse-power being charged by Mr. Penn for the adapta- 
tion of his process to screw steamers. The defendants, who are 
shipbuilders and shipowners at Liverpool, were charged by the 
bill with an infringement of the patent, by the use in some of their 
steamers of Mr. Penn’s process without payment of any royalty. 
The case set up for the defence was that the patent was bad for 
want of novelty, having been anticipated—tirst, by the use for 
many years of wood as material for the bearings of the shafts of 
waterwheels and other revolving machinery; sccondly, by several 
patents taken out previously to 1854, in which bearings for every 
description of machinery were mentioned as having been made of 
wood; and, thirdly and mainly, by the use for the shaft of the screw 
propeller of the Livorno in 1851 of wooden bearings, which were 
fitted with longitudinal grooves or interstices, along which the 
water flowed, and kept the bearings and shaft cool and wet. 
Issues were directed for trial before the Vice-Chancellor, without 
a jury, upon the several questions of novelty of invention, suffi- 
ciency of specification, fitness of alleged invention for a patent, 
and, lastly, of infringement by the defendants. The trial of these 
issues occupied the court last week, and on Friday afternoon his 
Honour, who had reserved his judgment upon the issues of fact — 
the evidence as to the alleged user of wooden bearings in the 
Livorno during her voyage to the Mediterranean in 1851 being 
very conflicting—intimated that he was prepared to decide in 
favour of the plaintiff upon the legal questions arising out of the 
construction, but that he would postpone his judgment until he 
gave his decision upon the evidence. 

Mr. Rolt, Q.C., Mr. Grove, Q.C., Mr. Cotton, and Mr. Theodore 
Aston appeared for the plaintiff; Sir Hugh Cairns, Q.C., Mr. T. 





Sir Hugh Cairns s sted that, as the defendants intended to 
move for a new trial, the hearing of the cause should stand over. 

The Vice-Chancellor said that he had understood throughout 
that he was hearing the cause as well as trying the issues, Other- 
wise he most certainly should not have followed the practice, as in 
Chancery p ings, of hearing all the counsel on either side 
upon the legal questions. 

Mr. Cotton, forthe plaintiff, confirmed his Honour’s view, stating 
his impression that the cause was being heard upon motion for 
decree as well as tried upon the issues. 

It was ultimately arranged that the defendants should serve 
notice of motion for a new trial for the first day of next term, 
and that the hearing of the cause should stand over until the first 
cause day after the second seal day in next term. 








NEW ELECTRICAL APPARATUS. 


A NEW electrical apparatus, invented, or rather, we should say, 
discovered, by M. Holtz, of Berlin, and manufactured in Paris by 
M. nn, has created considerable interest in scientific 
circles, 

The apparatus in question exhibits extraordinary powers, or, 
rather, peculiarities; but neither M. Holtz himself, nor any one 
else, has yet been able to explain the mode of its operation. 
Another proof, if any were needed, that the philosophy of electri- 
city is as yet in its infancy, and that hereafter, perhaps, when our 
stock of coal is running low, we may come to understand and to 
economise this marvellous power which melts iron, pierces rocks, 
and strikes men and horses dead, as it were by magic. 
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The accompanying sketch, Fig. 1, will explain the general 
arrangement of the apparatus in question. Four vertical glass 
pillars, A, A, A, A, are inserted at the corners of a wooden founda- 
tion frame, and support the two horizontal glass rods B,B. Two 
wooden bars 
the ends of the axis of the apparatus, to which rapid motion is 
given by the winch and multiplying pulleys; on this axis, and 


| turning with it, is the glass disc F, the surface of which is covered 


with lac varnish to preserve the glass from the effects of humidity. 
Behind this first disc is another and larger one G, which does not 
turn with the axis, but is held stationary by the two nipping 
rings, H, H, on the horizontal bars B, B. These rings or studs can 
be moved along the glass bars so as to increase or diminish the 


| distance between the two plates of glass already mentioned, and 


thus modify the rapidity and the intensity of the sparks. The 
smaller and movable disc is made from 12in. to 16in. in diameter, 


C,C, are fixed across the glass pillars and support | 





MANCHESTER BOILER ASSOCIATION, 
CHIEF ENGINEER’S REPORT. 


THE last ordinary monthly meeting of the executive committee 
of this Association was held at the offices, 41, Corporation-street 
Manchester, on Tuesday, April 24th, 1866, William Fairbairn’ 
Esq., C.E., F.R.S., LL.D., &c., in the chair, when Mr. L, E. 
Fletcher, chief-engineer, presented his report, of which the follow- 
ing is a brief abstract :—‘‘ Four explosions have occurred during 
the past month, by which eight persons have been killed and 
twelve others injured; while a fifth explosion, which occurred on 
February 26th, has now to be caeied, since it was not reported 
in time for the last monthly table. It will rank as No. 10a. Not 
one of the boilers in question was under the inspection of the 
association. No. 14 explosion was recorded in last month’s table 
but full particulars were not received in time for the report. These 
may now be given. This explosion, which resulted in the death of 
one man and injury to a second, as well as in considerable destruc- 
tion of property, took place at eleven o’clock on the morning of 
Tuesday, March 13th, at a brewery, to a boiler not under the 
charge of this association. The boiler, which was externally-fired, 
was cylindrical, with flat ends, having two flue tubes running 
through it from end to end. Its size was very small—its length 
being only about 8ft., its diameter in the shell 3ft. 3in., and in 
the flue tubes 8in., the thickness of the plates being three-eighths of 
aninch in the cylindrical portion of the shell, seven-sixteenths in 
the flat ends, five-sixteenths in the flue tubes, and the pressure of 
steam about 451b. on the square inch. The cause of the explosion 
was reported to be clearly attributable to the neglect of the stoker, 
who had been killed thereby. *He had,’ it was said, ‘allowed 
the water to get too low in the boiler; and then, instead of 
drawing the fire and letting off the steam, had admitted cold water 
upon the hot plates, in consequence of which the boiler was 
instantly rent in pieces, the surrounding walls and the roof thrown 
down, the engine buried in the ruins, and the unfortunate man 
blown into an adjacent beck, amid boiling liquor ;) while, it was 
added, with due editorial authority, in conclusion, ‘ that the stoker 
had been clearly in fault, and it was hoped the explosion would be 
a warning to men attending to steam boilers and engines.’ It 
appears to be an inveterate custom to attribute every explosion to 
the neglect of the fireman, and generally to his allowing the supply 
of water to run short, and more particularly so when it happens, as 
it too frequently does, that the poor man has been killed by the ex- 
plosion. Firemen, however, are more frequently the victims than 
the cause of explosions, which was the case in the present instance, 
and will be seen from the following :—The man-hole was placed 
lengthwise on the top of the boiler, and unguarded with any 
strengthening ring or mouthpiece whatever. The cover was one of 
the old-fashioned internal sort, which are kept up to their work 
ae eg by the pressure of the steam, and partly by one or two 

Its and nuts suspended from bridges. The action of these 
internal covers, especially when not a good fit, is to strain the 
shell of the boiler very severely, the pressure of the steam, aided 


| by the pull upon the bolts, tending to drive the cover completely 


through the man-hole and to burst it open. This was precisely 
what took place in the present instance. The man-hole was burst 
open by the cover in the first instance, and a rent being thus 
started, the pressure of steam instantly ripped the boiler open 
from one end to the other through the line of fittings on the top, 
the plates being also torn away from the angle irons by which 
they were attached to the ends, and opened out almost flat. The 
principal force of the explosion expended itself upwards, which is 
readily explained by the position of the rent, while the man-hole 
cover was blown to a distance estimated at upwards of 100 yards, 
although the body of the boiler remained near to its original posi- 
tion. The danger of these unguarded man-holes has frequently 
been pointed out in the association’s reports, and several explo- 
sions due to this cause reeorded. These may be thus enumerated :— 
One, No. 2 explosion, 1863, February 6th; a second, No. 3 explo- 
sion, 1865, January 9th; a third, No. 5 explosion, 1865, February 


Webster, Q.C., and Mr. Kay were for the defendants. 

The Vice-Chancellor, in the course of a long and elaberate 
judgment, said that the importance and value of Mr. Penn’s 
invention was established by evidence of the very highest cha- 
racter,.and a more immediate or general adoption of any invention 
could hardly be met with. The defence (omitting for the present 
the case of the Livorno) was rested on this—that there was no 


6th; a fourth, No. 43 explosion, 1865, December 12th, while full 
articulars of each of these were given in the monthly reports for 
‘ebruary, 1863, January, 1865, November, 1865, and December, 
1865, respectively. A scientific witness, who at the 1equest of the 
coroner gave evidence at the inquest, clearly pointed out the 
weakness in the construction of the boiler consequent on the un- 
guarded man-hole, and attributed the explosion to that cause, in 


| and the other one from l4in. to 18in. The former isa plain disc, 
| while the latter, as shown in Fig. 2, is pierced with two openings 
| or windows I, I, measuring about din. on their largest side. On 
| the edges of these openings are fixed armatures K, K, formed of 
| two slips of paper, one being pasted to the glass, and the other 
| fastened on the former at right angles, and extending, as seen in 
| the figure, nearly half across the window; there are two of these 


novelty in the use of wood as a material for bearings, and that 
such use was not a fit subject for a patent, as it had been adopted 
ages ago in the bearings of water-wheel shafts, was a well-known 
material for bearings of every description of machinery, and was 
mentioned in no less than four patents all antecedent to that of 
the plaintiff. 
to be found in the fact that, although the use of wood for the 
bearings of water-wheels was undoubtedly common enough, and 
was within the knowledge of scientific men, no one until the 


plaintiff (omitting the case of the Livorno) had ever thought of | 
applying it to screw propellers, although the defects of metal | 


bearings were patent, and a remedy for those defects was the great 
desideratum among scientific men. It was perfectly idle to con- 


tend that the existence and use of wooden bearings for the shafts of | 


water-wheels had anything whatever to do with the application of | 


wood to the bearings of a screw propeller, a thing so totally | 


different in weight and also in rapidity of revolution. Wit 

respect to the patents that had been given in evidence on behalf of 
the defendants, they really had nothing whatever to do with the | 
question. They might be dismissed altogether, containing as they 

did mere recitals of the useful adoption for the bearings of 

machinery of wood among other materials, and being wholly | 
unsupported by any evidence of user, The case for the defence, | 
ber was rested on the anticipation of the patent by the | 
use of wooden bearings in water-wheels, and by the recitals 

contained in certain previous patents, had, in his opinion, failed | 
altogether. His Honour then proceeded to discuss the legal ques- | 
tions which had been raised on the construction of the specification, 
and held that the invention, and the manner of performing the 
same, were sufficiently described in the specification, and that the 
claim was not bad as being too vague or general. He then came 
to the case of the Livorno, which was stated to have been fitted 
with wooden bearings in May, 1851. He felt bound to say that if 
it were proved distinctly that blocks of wood had been deliberately 
fitted into the bearings of that steamer by the chief-engineer, if it 
were proved that this was done openly at the shipwrights’ yard 
without any pledge to secrecy, and with the assistance of the 
second engineer and carpenter, and that the bearings thus 
fitted were used successfully during the voyage to the Medi- 
terranean ; if all this had lon distinctly proved, then there 
would be that distinct and public user of the invention 
which would avoid the plaintiffs patent by anticipation. The 
evidence, however, was very conflicting, and rendered the duty 
of deciding between the witnesses very painful. His Honour, 
after commenting at some length upon the evidence given 
upon this point, the singular character of the story put for- 
ward by the defendants, and the absence of some of those persons 
who might have been expected to come forward and sup- 
port the statement, said that the defendants had failed to 
establish any such user of the invention as could be allowed to 
anticipate the plaintiff's patent. It was extremely probable that 
some experimental attempt was made by the man Greenshields, 
on whose evidence this alleged prior user in reality wholly rested, 
but the attempt had failed, and this would account for the absence 
of the model and drawings made by Greenshields (said to have 
been burnt), and the singular want of publicity, or even of com- 
munication to the owner of the ship and consulting engineer, of this 
great and important discovery. The defendants, in his opinion, 
had failed to establish the burden which rested on them, of dis- 
proving the novelty of the plaintiff's patent. The finding, there- 
fore, would be for the plaintiff upon all the issues. 


A very strong answer, however, to this defence was | 





Some discussion then took place as to the hearing upon motion 
for decree. 


armatures on each side of the plate or disc. L, L, are two copper 


conductors, the points of which are very close to the revolving | 


plate, and whose stems pass through the wooden transverse bar C. 
Through the heads of these stems slide easily those of the discharg- 
ing rods M, M, which are furnished with non-conducting handles, 
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‘When the machine is set in motion by itself no sign of elec- 
tricity is manifested; but the moment a body charged with elec- 
tricity, whether positive or negative, is brought near to the fixed 
plate, and the other plate is made to revylve, a continuous current 
of electricity is produced by the influehce of the electrical body 
already referred to in combination with the windows in the plate 
and their paper armatures. That this is the case is evident from 
the fact that without the windows and the armatures no sparks 
can be obtained, while with them the electricity is produced in a 
continuous stream of sparks which, under the most advantageous 
circumstances, attain 4in. in length. 

While the machine is in motion the surrounding air is strongly 
ozonised, the peculiar odour of electrified oxygen is given off, and 
a certain amount of resistance is felt in turning the handle of the 
machine. A similar resistance, attributed to molecular action, 
was noted some years since by M. Foucault. 

There is one other curious circumstance connected with this 
cpueetne, namely, that the instant the movement is reversed the 
electricity is discharged, and no spark can afterwards be obtained 
until another charged body is presented toit, This and the other 
peculiarities connected with the apparatus in question offer a 
curious problem for electricians. 


SHIPWRECKS.—During the last week 37 wrecks on the British 


coasts have been reported, making the present total for the year 
not less than 811. 














accordance with the views just expressed; while, however, the 
engineer who was in the habit of repairing the boiler when neces- 
sary, and whose duty it was to examine it and report to the 
owners of any defects, considered that the boiler was perfectly 
safe, having examined it but a few days before it burst, and 
thought the explosion was a pure accident, referable to no 
ascertainable cause. Since such vague views are entertained on 
this subject by those who have charge of boilers and consider 
themselves practical men, and as many as five explosions within a 
little more than the last two years can be referred to the weak- 
ness of unguarded man-holes, it is surely not unnecessary to repeat 


| the recommendation already so frequently given, viz., that every 


man-hole should be strengthened with a suitable mouthpiece. 
No. 16 explosion, by which two persons were killed and six 
others injured, occurred at half-past eight o’clock on the morning 
of Tuesday, March 27th, at a woollen rag and nungo works, and 
was plainly the result of corrosion. The boiler, which was not 
under the charge of this association, was of the ordinary double- 
flued class so commonly used at the mills in this district. Its 
length was 24ft. 6in., its diameter in the shell 6ft. Gin., and in 
the flues 2ft. Gin., the thickness of the plates being three-eighths 
of an inch bare in the cylindrical portion of the shell, as well as in 
the flue tubes, and half an inch in the flat ends, while the load 
upon the safety valve was about 601b. on the square inch. The 
boiler was set on ‘side walls,’ the course of the flame, immedi- 
ately after leaving the internal flue tubes, returning along each 
side of the boiler, and finally passing under the bottom toward the 
chimney. The boiler gave way in the cylindrical portion of the 
shell, the primary rent occurring in the last ring of plates at the 
back end, and in the right-hand flue. This rent ran longitudinally 
for about 3ft., which was the entire width of the plate, and close 
to a seam of rivets situated just at the edge of one of the side 
walls on which the boiler was seated. From this primary longi- 
tudinal rent two others started in a transverse direction, one from 
each end, the first of these running round the entire circumference 
of the boiler through the line of rivet holes at the angle iron 
attaching the shell to the end plate, and the second also complet- 
ing the circle of the boiler within a few inches, and in a direction 
generally parallel with the first, so that a complete belt, varying 
from 3ft. to about 4ft. or 5ft. in width, was — from the shell, 
and left hanging to it by only a little piece of plate. The flat end 
also was folded back, while the furnace tubes and the remainder ot 
the shell were unaffected. On the occurrence of these rents the 
boiler was thrown from its seat and driven into the firing space 
for a length of about 12ft., where its course was arrested by the 
end wall of an adjoining building. Its brickwork seating 
was completely broken up, and the entire works laid in 
ruins, the roofs and floors falling on the workpeople, and 
thus adding materially to the injury which resulted from 
the rush of steam and hot water from the ruptured_ boiler. 
No. 18 explosion, by which one man was killed, occurred at six 
o’clock on the morning of Tuesday, April 10th, to a colliery boiler 
not under the charge of this association, and which was of the 
plain cylindrical, egg-ended, externally-fired class, 34ft. long, 5ft. 
in diameter, and made of plates three-eighths of an inch in thick- 
ness; the ordinary working pressure being about 351b. on the 
square inch. This is only another of those explosions which so 
constantly occur to these plain cylindrical egg-ended externally-fired 
boilers, and it will be found on reference to the monthly reports 
which the association has published, giving particulars of explo- 
sions as they have occurred from time to time, that in 1863 fifteen 
externally-fired boilers exploded, killing eighteen persons and 








May 4, 1866. 


THE ENGINEER. 


329 














injuring twenty-three others; in 1864, eleven externally-fired 
boilers exploded, killing forty Bem and injuring thirty-five 
others; in 1865, thirteen externally-fired boilers exploded, killing 
seven persons and injuring twenty-cne others, making a total for 
the three years of thirty-nine explosions to this class of boiler, 
resulting in the death of sixty-five persons, and in injury to 
seventy-nine others. It is trusted that these facts, and the con- 
tinued record of fatal explosions as they occur month by month, 
will at length convince steasn users of the danger of these plain 
cylindrical egg-ended externally-fired boilers,” 
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3369. ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B., “ Improvements in 
steam boilers or generators.” 

3370. JOHN HOWARD Kipp and JAMES CHADWICK MATHER, Bradford, near 
Manchester, “ Improvements in floor-cloths and similar composition fabrics, 
in the manufacture of such fabrics, and in machinery employed therein,.”— 
29th December, 1865. 

3380. RICHARD BECK, Bradford, Yorkshire, “‘ Improvements in steam engines.” 
—30th December, 1865. 

47. WILLIAM CLARK, Chancery-lane, London, ‘‘ Improvements in bridges.”— 
A communication from RKembraut Lockwood, New York, U.S.—6th January, 
1866. 

55. JAMES KERRIDGE and WILLIAM PEVERETT, Saxmundham, Suffolk, 
**Improved machinery for assorting grain and seeds.”—s8th January, 1866. 
82. JOHN CLUTTON, Serjcant’s-inn, Fleet-street, London, “ Improvements in 
wedges, keys, or quoins for securing the rails of railways in their chairs.”—A 
communication from Theodore Despiau, Toulouse, France.--10th January, 

1866. 

158. JOHN RANTILL, Frederick’s-place, Westmoreland-road, Walworth Common, 

& *y, “An improved coal scuttle.”—17th January, 166. 








of woollen damasks.”—A communication from Wilhelm Vogel, Chenmiiz, 
Saxony.—l0th February, 1866. 

454, JOSEPH BEVERLEY FENBY, Birmingham, “ Improvements in pumps for 
raising and forcing liquids.”—13th February, 1866. 

852. JOHN MACINTOSH, North Bank, Regent's Park, Middlesex, “ Improve- 
ments in augmenting musical sounds, and in apparatus connected there- 
with.”—22nd March, 1866. 

871. JAMES BUCKINGHAM, Westmoreland House, Walworth, Surrey, *‘ The 
application and use of a certain material to be employed in admixture with 
india-rubber, oils, resins, or bituminous matters, which combinations may be 
applicd to various useful purposes.”— 24th March, 1868. 

912. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in looms for weaving.”"—A communication from George 
Crompton, Worcester, Massachusetts, .— 29th March, 1866. 

930. GEORGE HINDSHAW, Manchester, “Certain improvements in the con- 
struction of safes and other similar depositories.” 

932. SAMUEL MANLEY MARTIN, Harrow-on-the-Hill, Middlesex, SAMUEL 
ALFRED VARLEY, Roman-road, Holloway, and FREDERICK HENRY VARLEY, 
Kentish Town-road, Middlesex, “ improvements in electric telegraphs.”—31st 
March, 1866. 

953. EUSTACE CAREY PRENTICE, Stowmarket, Suffolk, “ Improvements in 
preparing and treating gun cotton.”—3rd April, 1866. 

964. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the manufacture of carpets and other goods having a raised, terry, or pile 
face."—A communication from the American Waterproof Cloth Company, 
(Incorporated), New York, U.S.— 4th April, 1866. 

966. SAMUEL MANLEY MARTIN, Harrow-on-the-Hill, Middlesex, and SAMUEL 
ALFRED VARLEY, Roman-road, Holloway, Middlesex, “ Improvements in 
train intercommunication, parts of the invention being applicable to other 
purposes.” 

974. SAMUEL RICHARDS, Crosby House, Bishopsgate-street Within, London, 
“Improvements in machinery for boring rocks.”— Partly a communication 
from Fritz Abegg. Emmendiggen, Baden.—5th April, 1866. 

100!. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
mode of and apparatus for casting railway wheels and other articles of cast 
steel.”—A communication trom John Blake Tarr, Chicago, Mlinois, U.S.— 
7th April, 1866, 

1031. GODFREY ANTHONY ERMEN, Eccles, Lancashire, ‘‘ Certain improve- 
ments in machinery or apparatus for preparing and spinning cotton and other 
fibrous substances.”"—11th April, 1866. 

1036. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ An improved mavhine for cutting tobacco for chewing and smoking.”—A 
communication from George Washington Hoglen and Stephen Decator 
Graffin, Dayton, Ohio, U.S.—12th April, 1866. 

1121. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the manufacture of sheet iron."—A communication from 
Richard Norton Allen and Charles Chauncey Hinsdale, Cleveland, Ohio, U.S, 
—20th April, 1866. 

1141. FREDERIC BARNETT, Rue du Rivoli, Paris, ‘An improved aquatic fire- 
work.” —23rd April, 1866. 














All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
28th April, 1866. ot : 



















1283, Is. 4d. ; 1234, 104. ; 1735, 4d. ; 1236, 4d.; 1 4d. ; 1238, 1s. 10d. ; 
1239, 2s. 4d. ; 1240, Is.; 1241, Gd.; 1242, 4d.; 3, 8d » ld, 
1245, &d. ; 1246. 4d. ; 1247, 10d.; 1248, 2s. Gd. ; 1249, 1s. 4d. ; 

125!, 10d.; 1252, 1s.; 1253, 4d.; 1254, Is. 4d.; 1255, 
1257, 4d.; 1258, 4d.; 1259, 4d.; 1260, 4d.; 1261, 1s. 4d. ; 
1263, Is. Sd.: 1264, 1s. 4d.; 1:65, 4d.; 1266, 4d.; 1267, 4d. 
1269, 4d.; 1270, 10d.; 1271, 3s. 4d.; 127% 





; 1280, 4d. 
1284, 4d. ; 1285, 4d.; 1286, 4d. 
1289, 4d.; 1290, 1s.; 1291, Is. 10d.; lx92, 4d. 
9, 4c, 


1277, 38. 4d.; 








10d.; 1288, 

1293, 4d. ; 1294, Gd. ; 1295, 4d. ; 1296, 4d.; 12v7, 1s. ; lz¥8, l0d.; 1 
1300, 102.; 1301, 10d.; 1302, 4d.; 1303, 8d. ; 1304, 10d. ; 3 
1306, 4d. ; 1307, 10d. ; 1308, Sd.; 1309, 4d. ; 1310, 4d. ; 1311, 8d. 


1305, 6:1. 
; 1812, 6d. 


Se ee te ee ee te 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s, must be remitted by 
Post-oftice Order, made payable at the Post-ottice, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-vuildings, 
Chancery-lane, London. 

ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the ofice of her Majesty's Commissioners of Patents. 


Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2567. R. A. BROOMAN, Fieet-street, London, ** Rotary engines and pumps,"—A 
communication.— Dated 6th October, 1865. 

This invention consists in constructing rotary engines as hereafter explained, 
A cam-shaped block is fixed in the centre of a circular case ; an aperture in 
the centre of the block gives passage to a shaft fixed in a disc piston, carrying 
in slots sliding vanes; there is an inlet and outlet passage, aud between them 
a curved guide is fixed on the inside of the edge of the caxe. There is a cover 
fitting tight to the case, and stufting-boxes surround the shaft both in the case 
and cover. Upon steam being admitted through the inlet passage its course 
is stopped in one direction by the end of the curved guide, and it acts upon 
such of the vanes as are protruded fiom the piston by the inner fixed cam- 
shaped block, and drives them, as well as the piston, round, As soon as each 
vane passes the outlet passage the steam behind it escapes, and the outer end 
of the vane coming in contact with the curved guide at its rise is gradually 
driven in until the guide fills the space between the piston and the edge of the 
case. After passing the guide the inner cam-shaped block drives ont the 
vane to be acted on as befure described, and so on with all the sliding vanes. 
When used as a pump liquid, instead of steam, is received at the inlet passage. 
2587. J. HOWARD, Fenchurch-street, London, “Construction of compound cylinder 

cngines.”—A communication, — Dated 7th October, 1865, 
This invention relates to a novel arrangement of compound cylinder engine 
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whereby the steam expanded in one cylinder can be passed directly to the 
second and larger cylinder, where it will act at a reduced pressure. Hitherto 
it has been thought necessary to provide a vessel or receiver, in whioh the 
steam from the small cylinder might be stored ready for use in the larger 
cylinder. Experiment, however, has proved that this is unnecessary, as by 
arranging the slide valves so that the one which commands the steam passages 
of the smaller cylinder shall have a larger lap than the slide valve of the 
larger cylinder, a port of the larger cylinder will always be open when steam 
is passing from the cylinder to receive that steam and conduct it to the piston 
of the larger cylinder. The steam, having acted upon this cylinder, is allowed 
to escape into a condenser. The cranks with which the piston rods are con- 
nected are set at right angles to each other and balanced ; the pistons will not 
therefore, as has been customary in compound cylinder engines, complete their 


is aout, and leaves no solid residue in the gun or fire-arm.—Not proceeded 
with. 


2512. E. LINDNER, Old Broad-street, London, ‘ Improvements in breech-loading 
guns and in projectiles and cartridges.” — Dated 30th September, 1865. 

The patentee claims, First, forming projectiles (to be used with guns in 
which the rear of the barrel is constructed funnel-shaped) of different 
diameters, the fore part being of such diameter that it will enter the bore of 
the gun, while the rear part is enlarged in the form of a hollow cone, sub- 
stantially in the manner and for the purpose described. Secondly, inserting a 
percussion cap in a space or aperture in the cartridge case in such manner that 
the cap may be transferred to the nipple of the gun before loading, substan- 
tially as described. Thirdly, constructing the face of the breech bolt with a 
screw or notched projection or catch, and constructing cartridge cases with a 





traverse together, but their action will be similar to those of indep it en- 
gines connected to the same driving shaft.— Not proceeded with, 


Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing :Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2546. E. W. DE Rvussett, Lewisham, and R. F. DALB, Shoe-lane, London, 

** Ships’ water-closets.”— Dated Ath October, 1865. 

This invention is intended to be applied chiefly to water-closets in steam- 
ships. It consists in fitting, by preference under the pan or at any other part 
of the pan, a box, into which a weighted valve fitted to the pan opens, and is 
itself fitted with an outlet valve opening into a passage which leads to the 
sea. The valve to the box is connected to a pull lever. Another communi- 
cation from the sea leads water into a chamber at the side ot the box and from 
thence by a pipe into the upper part of the pan, A steam pipe leads steam 
from a boiler or otherwise into the chamber and into the box. Steam valves 
admit and exclude steam as required. The action is as follows:—Upon 
drawing up the pull lever the box valve is opened and steam is admitted into 
the box; the steam by its pressure closes the pan valve and drives the 
contents of the box through its outlet valve and through the passage with 
which it communicates into the sea, As soon as the contents of the box are 
discharged the valve closes and shuts off the supply of steam. The pan valve 
drops and the contents of the pan fall into the box to be acted upon as before 
described, and at the same time opens the steam valve for admitting steam 
into the chamber, which forces the water contained therein through the flush 
pipe into the pan. The steam condensing in the ch l creates a partial 
vacuum, which is supplied with water from the sea. 








Class 3.-F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, de. 

2547. W. B. STOCKS. Liversedge, W. BLAKEY, Batley Carr Top, near Dews- 

bury, and J. WHITWHAN, Huddersyield, ** Apparatus for cutting or shearing 
the nap or pile of nap or pile fabrics.”— Dated 4th October, 1865. 

Apparatus for cutting or shearing the nap, or pile of nap, or pile fabrics, is 
generally arranged to cut the pile or nap of the fabric to a uniform smooth 
surface. Apparatus of this kind has also been arranged to cut or shear the 
nap or pile in grooves or furrows in directions parallel to the length of the 
cloth, and it has also been arranged to cut such grooves in diagonal directions, 
But the object of these improvements is also to obtain grooves or furrows in 
zig-zag, curved, circular, and a variety of regular or irregular directions, at 
pleasure, so as to obtain great variety of effects. In order to produce this 
result the blade affixed to the stock is provided with serrations or points, such 
as have been heretofore used'when making the direct or parallel grooves above 
referred to; and according to these improvements the patentees also sometimes 
form such serrations or points in angular directions ; and the stock or framing 
supporting the blade attached thereto, together with the cylinder or series of 
revolving blades, are capable of endway motion; or they may be capable of 
circular cr other motion at their supporting ends; and also the bed or surface 
over which the fabric passes may also have like motion given to it. The stock 
or frame is capable of being raised at its front side or edge to raise the cutters 
from the bed, so as to remove the cutters wholly or in part from the cloth, 
and allow them to come down thereon again in such order as may be desired, 
depending on the pattern to be obtained. The backward and forward end- 
way and lifting motions to produce these various zig-zag and other effects are 
obtained by means of cranks, eccentrics, tappets, or pattern surfaces of forms 
or figures adapted, by acting through levers, links, or other connections to the 
parts to be moved, to produce the patterns required. The projections to the 
blade affixed to the stock in place of being pointed may be square at the ends 
thereof, or of other figure at such part adapted to the pattern of the shearing 
to be produced. 





Class 4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2514. R. WILLACcy, Penwortham Priory, Lancashire, “ Apparatus for pre- 
paring and supplying food for cattle.”— Dated 30th September, 1865, 

This invention relates to a peculiar combination of machinery or apparatus 
for preparing and supplying food for cattle, whereby a large number of catile 
may be fed with any particular quantity of food in a short space of time. 
According to this invention it is proposed to combine a turnip-cutter, or an 
oil cake or corn crusher or bruiser, or other like preparer, with a wagon, 
-~ running along trams laid down inside the cattie shed. The main shaft of the 
food-preparing mechanism communicates by gearing with one of the axles of 
the wagon, so that in driving this shaftin order to cut the roots, or otherwise 
prepare the food, the wagon will be simultanevusly caused to travel along the 
trams. Along the side of the tramway there is placed a feeding trough of a 
peculiar construction, extending along the entire length of the cattle shed or 
house ; the back ef this trough is made considerably higher than the front, so 
as to form a species of continuous shoot for directing the prepared food (which 
falls from the machine as it travels along) into the bottom of the trough. The 
trough (which is of an angular section, and may be usefully employed irre- 
spective of the machine in some cases) is thus supplied with a regular quantity 
of food distributed evenly from end to end. A rail is fixed in front of the 
cattle, and along the side of the tramway a little above the floor, to prevent 
the cattle from bringing their heads within the range of the machine’s course, 
but at the same time allowing sufficient space underneath for the cattle to feed 
out of the trough conveniently. The same arrangement of self-travelling 
machine may be employed for cutting and distributing turnips in the field, or 
for crushing or bruising cake and corn, and placing them in a long trough. for 
the purpose of feeding sheep. A foot-board may be attached to the machine 
for the attendant to stand upon, and so travel with the machine. If desired, 
the machine might be drawn by a horse, or propelled by some other power, in 
which case the gearing in connection with the running wheels would transmit 
motion to the main shaft of the cutting or bruising mechanism. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
2522. J. W. TYLER, Abingdon-street, Westminster, “* Means employed for fixing 
sheet metal for roofing, &c.”— Dated 2nd October, 1865. 

This invention has for its object an improved mode of fixing together, and to 
the purlins, rafter rolls, or boardings of roofs, the shcets of zinc or other metal 
employed for roofing purposes, whereby the necessity of making holes in the 
top or outer sheets for the admission of screws or nails is obviated, and a more 
eecure and simple means of f ing than h fi btained, while, at the 
same time, the sheets of metal have perfect freedom to move through expan- 
sion and contraction. For this parpose the patentee fixes upon the purlins, 
rafter rolls, or boarding, a key-plate, having a narrow slot widened out con- 
siderably at one end; and in a corresponding position of the under sheet of 
metal to be fixed he forms a slot, which, at the end covering the enlarged part 
of the slot in the key-plate, is made of equal dimensions therewith. Upon the 
under surface of the top or outer sheet is fixed a stud or button, with a large 
head and a thin neck, which stud, on the sheet of metal being put in its place, 
drops through the enlarged part of the siotsin the under sheet and key-plate, 
whereupon the top sheet is slid in such a direction that the stud upon it passes 
into the narrow portion of the slot in the key-plate, by which means both the 
top sheet and the under one are held perfectly secure, and are, at the same 
time, quite free to move backwards and forwards jn the direction of the slot in 
the key-plate when expanding or contracting. When the ends of the sheets 
of metal are bent round so as to fit over rafters or rolls, as in Italian or corru- 
ated roofing, he prefers not to make the top of the rafters er rolls rounded, as 
heretofore, but to leave them flat on the top with rounded or chamfered arris, 
and to fit upon them at the points required a key-plate bent to the rounded 
form of the sheets of metal, so that these are made to fit upon the key plate, 
while room is left for the head of the stud upon the top sheet in the space 
between the curved key-plate and the top of the rafter or roll. In such cases, 
also, the arrangement may be reversed, and a straight key-plate be fixed across 
in the hollow ofthe curved portion of the top sheet, while the stud is fixed to 
the rafter or roll. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, de. 
2475. J. BROWN. Greenock, Renfrewshire, N.B., “ Cartridges.".—Dated 27th 
September, 1865. : 
This invention has for its ohject to make cartridges containing gunpowder 
so as not to foul the gun or fire-arm in which they are exploded. For this 
purpose the cartridge case is made of paper or cloth, of cotton, or other vege- 
table fibre which has been treated with nitric acid, or with nitric and sulphuric 
ncids, as is practised with cotton wool in making gun cotton. The paper or 


cloth cartridge case so prepared is entirely consumed when the cartridge 





p space or aperture in the rear, substantially in the manner and 
for the purpose described. Fourthly, constructing the face of the breech bolt 
with dovetail recesses, and constructing cartridge cases with corresponding 
projections at the rear, substantially in the manner and for the purposes 
described. Fifthly, constructing cartridges for needle guns with a washer in a 
recess at the rear of the cartridge case, faced or not with lubricating material 
behind the fulminating composition, substantially in the manner and for the 
purpose described. Sixthly, constructing breech-loading guns in which inclined 
planes, fitting into the breech-closing apparatus, are employed for withdrawing 
the needle, substantially in the manner described. 


cor 





Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles of Dress, &e. 

2511. J. E. TOWNSEND, Curtain-road, Shoreditch, London, ** Ventilating spring 

mattresses.” — Dated 30th September, 1865. 

This invention relates to the construction of spring mattresses in such manner 
that they shall become self-ventilating or capable of forcing air through the hair 
or other material of which the body of the mattress is composed, so as thereby 
to increase and maintain the wholesomeness of the entire material of which the 
mattresses are composed. The invention consists in substituting for the partially 
open bottom of the box or framing centaining the springs, a solid bottom of 
wood or other material, which solid bottom the patentee pierces or perforates 
#0 as to form any number of apertures, as may be desired, of circular, oval, 
square, or any suitable shape. He fits these apertures each with a valve, or he 
fits a number of these apertures with one valve common to all, as may be found 
most convenient. These valves are so formed and fitted that while air is readily 
admitted to the inside of the box or framing containing the springs, any air 
pressure from within will securely close the valves, allowing of no air escape 
thereby. 

2531. C. P. BUTTON, Cheapside, London, “ Revolving cover for dishes, bowls 
and other vessels requiring a movable cover.”—A communication.— Dated 3rd 
October, 1865. 

This invention consists in the application of a revolving cover to dishes, 
basins, bowls, or other vessels requiring a movable cover. The cover is so 
arranged that the dish, basin, bowl, or other vessel may be covered or uncovered 
at pleasure by merely turning a small handle or knob placed outside the vessel. 
The revolving cover is provided on its outer rim with two pivots or centres 
placed opposite each other, and made to play in sockets fixed to the dish or 
other vessel. The outer ends of these pivots are provided with knobs or handles. 
The dish or other vessel has a false bottom, so that by turning the before-men- 
tioned knobs or handles the cover can be turned into the space between the false 
and the real bottoms of the vessel. By turning the handles in the opposite 
direction the vessel will be covered, 

2540. E. Farr, W. FARR, and T. GREGORY, Manchester, *‘ Pianofortes.”"— 
Dated 3rd October, 1865. 

This invention consists in fixing the bottom end of the sticker firmly to the 
key, by which the sticker aud key unitedly become a single lever, rendering 
unnecessary the use of sticker levers, velluin poi or centres,— Not proceeded 
with, 

2541. F. TOLHAUSEN, Paris, “ Improvements in musical reed instruments of the 
harmonium class, said improvements also forming in combination a small 
improvements of @ novel construction.” — A communication,— Dated 4th 
October, 1865. 

This invention canzot be described without reference to the drawings. 











Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2536. R. A. BROOMAN, Fleet-street, London, “ Prepariny red and violet colour- 
ing matters for dueing and printing silk, wool, cotton, and other textile, 
vegetable, and mineral substances."—A communication.—Dated 3rd October, 
1865. 

This invention consists in obtaining two colouring matters, red and violet, from 
aniline, toidine, cumiludine, cymidine. The inventor takes aniline of commerce 
and transforms it into a salt, or by preference an arseniate. He adds to this 
salt a nitrate, particularly the nitrate of putass, in about equal quantities by 
weight with the aniline. He heats the mixture to a temperature which is 
regulated in every case by the boiling point of the aniline used, and which in no 
case shouid exceed this point. The operation is completed when the matter pro- 
duced turns blue on being revived with acid. This matter is composed of two 
colouring matters, one red the other violet, held in products of superoxidation. 
The matter is treated at boiling point with an alkalanised water, which dissolves 
the red matter and leaves the violet insoluble. He precipitates the red matter 
by a neutral salt, such as sulphate of soda and chloride of sodium. The tints of 
this red matter re-emble safflower. To separate the violet from the useless sub- 
stances which are with it he treats the mass resulting from the alkaline treat- 
ment with acidulated water, which causes the violet colouring matter to dis- 
solve. He filters and precipitates it by neutralisation. Im this state the 
colouring matter imparts tints resembling orchil. The two colouring matters 
described, one red and the other violet, are both soluble in water. He treats 
twidine, cumiludine, and cymidine in the same manner as described for aniline. 
—WNot proceeded wtth. 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetie Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2570. F. W. GARDINER, Leicester, “ Apparatus for laying telegraphic cables in 
deep waters.” — Dated 6th October, 1865. 

This invention is carried out as follows:—Following the ship containing the 
cable, at a distance of two miles more or less, a powerful steamer, having a 
paying-out and winding-up apparatus, is employed. and from this apparatus 
there is letdown a strong wire rope, with aloop or stirrup at the bottom (called 
a sustainer), through which the telegraphic cable passes and takes a bearing. 
The loop or stirrup may, if required, be attached by a swivel. The bottom 
part of the sustainer is formed to ensure that the friction may be small. The 
sides of the loop or stirrup are flexible, so that they can be pressed together so 
as fto gradually check the cable and prevent it, when broken, from passing 
through the stirrup. On the strong wire rope sustainer there js threaded a 
heavy hollow metal weight (which the inventor terms a catch weight); it is 
somewhat in the shape of a bell with the clapper out, with a hole through the 
top of it, and fastened by a rope that could be instantly cut or detached ; or it may 
be otherwise retained. The vessel with the cable on board goes first, and at 
night or in foggy weather it has an electric or other powerful light burning, so 
as to enable the steamer with the sustainer and cable passed through it to 
follow at as long a distance as is possible or requisite in the wake of the first 
vessel, In the event of the telegraphic cable breaking from any cause near to 
where it is being payed out, the vessel with it on board would immediately send 
up rockets, or fire guna, or give any other preconcerted signal, on which those 
on board the second vessel having the sustainer would cut the stay rope which 
holds the catch weight, and also reverse the engines, so as to prevent any more 
of the cable passing through the loop or sustainer. The catch weight by its 
own gravity descends rapidly, and from its being under at the bottom, passes 
over the loop or stirrup a certain distance, squeezes the sides together, and, 
from overhanging and binding the cable on each side of the stirrup, graduaily 
tightens it and stops the broken end from passing through. The sustainer is 
then wound on board, grasping the cable, and after the latter has been spliced, 
the catch once more attached to the ship, and the sustainer with the cable 
through the stirrup let down to the requisite distance, the paying-out cf the 
cable goes on again, and everything is ready to prevent the cable from sinking 
should accident cause the cable to part.—Not proceeded with. 

2584. C. H. MELLOR, Oldham, “ Telegraphic communication for the purpose of 
indicating danger.” —Dated 7th October, 1865. 

This invention consists, First, in the employment of an electrical or galvanic 
battery and signalling apparatus in the guard’s van or other part of the train, 
having an earth wire, which is to be placed in contact with the earth, and a 
second wire, to the extremity of which a screw or spring clip is attached, which 
clip, when an accident occurs, is to be secured to the telegraph wire passing to 
the nearest station, by which means the contact and electrical circuit is com- 
pleted, and messages may be sent from the train to the station and vice versa, 
The invention consists, Secondly, in the application to shops, warehou and 
other buildings of a battery and signalling apparatus, and of a movable or 
portable wire carrying its own means of attachment and contact, which may 
be attached to any general service wire in ease of danger, either to give alarm 
at head stations through which such wire passes of fire, or for police assistance 
from shops, houscs, warchouses, or other buildings.—Not proceeded with. 








Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


| 3205. M. KLOTZ, Paris, ** Improvements in sewing machine shuttles and in the 


winding or reeling of the thread employed with them.”-- Dated 12th December, 


1864, 
This invention relates to an improved mode 0° winding or reeling the thread: 





cotton, or silk employed in sewing machines, and an improved construction or 

arrangement of the shuttles of the said machines, having for object the suppres- 

sion of the asps at present in general use. 

2394. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Railway carriages and 
other vehicles.” —A communication.— Dated 20th September, 1865. 

This invention relates, partially, to a method of adapting all the axles or 
trucks of a train of carriages or vehicles to the curves or direction takeu by tho 
leading axle or truck, whereby the danger and difficulty attending the running 
of railway carriages on railways, of a series or train of connected vehicles on 
common roads, whether propelled by a locomotive traction engine or other- 
wise, are obviated. This is accomplished bining with the axles or 
trucks of vehicles, of whatever description, when pivotted so as to have a 
centre of motion, a system of connection or coupling, whereby the locking 
movement of the one is necessarily transmitted to the others. This may be 
carried out in many different ways. 

2397. D. J. FLEETWOOD, Birmingham, *‘ Manufacture of spoons, forks, &e.”—~ 
Dated 20th tember, 1865. 

This invention cannot be described without reference to the draw'ngs. 

2401. D. SPINK, Weston-super-Mare, “* Founding or casting metals and moulds 
used for the same.”"— Dated 20th September, 1865. 

This invention consists in casting metals in metal moulds formed of an 
alloy of copper and tin, using about four parts of copper to one of tin, but 
which may be varied somewhat if desired.— Not proceeded with, 

2402. W. B. THoyTs, Reading, * Billiard markers."—Dated 2\st Septembe r, 
1865, 

This invention is carried out as follows:--At some convenient part of the 
billiard table a dial-face is inserted, around the edge of which are sunk several 
holes, corresponding to the sub-divisions on a recording dial-face affixed to the 
wall of the apartment. On the upper end of a vertical spindle in the centre of 
the first-named dial-face there is a spring handle, at the outer end of which is 
a@ point or stud taking into the holes around the dial-face. The lower end of 
this spindle carries a bevel or mitre-wheel taking into a corresponding wheel 
on one end of a horizontal shaft, which is led to the wall of the apartinent, 
where, by means of a second pair of bevel wheels, it gives motion to an 
upright shaft, on the upper end of which a toothed wheel gives motion to the 
axis of a pointer which traverses round the face of the recording dial. When. 
ever a player moves the handle over a given number of holes the pointer of th 
recording dial will travel! over a similar number of sub-divisions, and so mark 
the number of points made in the game.— Not proceeded with. 

2403. J. B. HULME, Manchester, * Machinery for excavating earth.” —Dated 2\st 
September, 1865, 

This invention cannot be described without reference to the drawings. 

2407. E. W. COLLIER, Bishopsgate Railway Station,” Apparatus fi 
the labels of trucks and invoices of goods conveyed on ruiiways.”"— Dated 2\ot 
September, 1863. 

The patentee claims the application to railway goods, trucks, or carriaves of 
an invoice box and label clamp constructed and operating as described. 

2410. H. HIBLING, Leicester, * Manufacture of boots and shoes.”— Dated 2\st 
September, 1865, 

The patentee claims making boots and shoes in which a welt or split middle 
sole only is first sewn on to the upper, and then the outer sole fixed thereto 
by means of screws, rivets, or pegs passing simply through the sole and the 
welt or split middle sole, so that both ends of the screws, rivets, or pegs, are 
outside of the upper. 

2411. B. CHAFFER, Burnley, and J. and C. THOMSON, Padiham, Lancashire, 
** Machinery for grinding. dressing, smoothing, or polishing flags and stones,” 
—Dated 2ist September, (865. 

In performing this invention the patentces place the $ or stones 
ground, dressed, smoothed, or polished on a turntable er atform. which 
revolving motion is imparted by means of gearing from any m« power. 
Above this turntable or platform there are one, two, or more cuges or casings 
containing other flags or stones, the under surface of which are in contact with 
the flags or stones on the table or platform. The said cagings or casings with 
the flags or stones are caused to revolve in an opposite direction to the turn- 
table or platform by means of suitable gearing from the drivinz power, and the 
constant action or attrition of their surfaces one upon another, and the 
introduction of water with sand or other grinding or polishing materials enable 
the flags or stones to be ground, dres smoothed, or polished to any desired 
degree or extent without the use of the ordinary cutting tools, 

2412. H. A. DAVIS, Camberwell, “ Apparatus for afiring jx stamps and 
other labels to letters and documents.”’— Dated 21st Se; In65. 

This invention cannot be described without reference tu the drawings, 

2413. R. A. BROOMAN, Fleet-street, London, “ Improvements in blast Surnaces 
and tn charging the same.” — Dated 2\st September, 1865. 

This invention consists in dividing the top or mouth of blast furnaces into 
several parts, and in charging blast turnaces in manner hereafter explained by 
placing an open grating over the top or mouth of the furnace, in which there 
are arms or ribs radiating from the centre, which consists of a ring; trape- 
zoidal openings exist between the ribs and the inner and the outer rims of the 
grating. These apertures have inserted in them either covers for closing the 
apertures or cases containing materials, fuel, ores, and fluxes, to be charz« 
into the furnace. For the hermetically closing of the apertures, whether 
the covers or the cases, they are surrounded by a gutter or trough, which, 
being filled with liquid or pulverised substances, forms a tight joint. 
to contain the charge are constructed with movable bottums in two parts 
flaps made to hook on to and to be freed from each other as required by known 
means from the outside. The cases are provided with covers with de 
rims which dip into a trough containing liquid at the top of the cases. In the 
ordivary state the covers close the apertures in the grating, and the gases 
escape by lateral passages and are collected in the ordinary manner, To charge 
the furnace the cases filled with fuel, ore, and flu are placed in the aper- 
tures in the grating in substitution for the covers. Then the movable bottoms 
are released and the contents of the cases fall into the furnace. The empty 
cases are afterwards removed and the covers replaced in their stead. 
cylindrical case is used to fill the circular space in the centre of the grating. 
The cover, or that which is substituted for it, is formed inside this cylindrical 
case, and consists of two taps, which are made to rise and fall, and thus close 
all passage through the case or allow the charge to fall through into the 
furnace. Each fiap is fixed to an axis which passes through the case; handles 
are applied to the axes to turn the flaps up and down. It will be understood 
that the top or mouth being divided by what the patentee terms a charging 
grating any convenient shape may be given to the apertures therein, and the 
charging through them may be effected by hoppers or other means, the main 
feature in this invention consisting in the division of the surface of the top or 
mouth. 

2414. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Hoisting 
machines. tember, V6, 

This invention cannot be described without reference to the dzawings. 

2417. P. T. BRANDRETH and J.H. BRANDRETH, /’reston, * Machinery for 
brushing hair.” — Dated 22nd September, 1865. 

In carrying out this invention the inventors propose to 
india-rubber, metal, or other suitable material, working in connection with 
two conducting pulleys attached to two or more pulleys fixed on a 
cross-head working in or on guides or slides, and connected to the ends of the 
above-mentioned springs, and through the guide pulleys they propose to use a 
driving band driven from the pulley on the main shaft, and running in connec- 
tion with a pulley fixed upon a circular brush, so as to be adjustable by the 
elasticity of the above-named spring at the convenience of the operator.—Not 
proceeded with. 

2419. C. W. OnFORD, Lifford, King’s Norton, Worcestershire, “ Machine for 
the collecting und diffusing of water and oiler fluids."—Dated 22nd Septem- 
ber, In5. 

This invention has for its object the collection and diffusion of water or 
fluids by means of a machine consisting of a cylinder fitted with a piston, the 
water or other fluid being admitted on each alternate side of the piston by 
means of what is commouly known as a four-way tap or cock, the alternate 
opening and shutting of which is effected by means of a slide rod connected 
with and joined on to the piston rod. The piston rod is made so that if it 
requires to travel further than the piston itself, it moves through the piston for 
any required distance, its further course being arrested by means of stops 
placed on the rod above and below the piston for that purpose. By this 
means the plug of the tap is turned at each successive stroke. Provision is 
made for a continuous stream by having the cylinder partly surrounded by a 
closed air vessel, which is connected with the delivery pipe in the usual way. 
It is proposed to work the machine either by hand or other motive power as 
may be requisite.— Not proceeded with. 

2428. C. Wuite, Bracebridge, and T. WHITE, Lincoln, “ Socks for boots and 
shoes.” — Dated 22nd September, 1865. 

This invention consists, essentially, in forming socks for boots and shoes of 
wood. 
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New Dock Works, SUNDERLAND. -- The bridge, across the 
junction entrance being the first portion of the work in connection 
with the New Hendon Dock, was opened on Wednesday, the 25th 
of April, by the chairman of the Commissioners of the River Wear. 
The bridge, which is of iron, is lifted off its supports by means of 
a hydraulic press; it works on a water-centre beneath the pivot of 
the bridge; after being lifted about two inches it is swung round 
by mcans of handles attached to each wheel-work. The total 
weight is about 100 tons, its length 110ft., span 60ft., its breadth 
12ft. Gin., depth of outside girders in centre 5ft. The bridge on 
being swung round worked admirably. These deck works, which 
have progressed most favourably since the commencement two 
years ago, are expected to be ready for opening throughout on the 
ist October next. They are from the designs and under the direc- 
tion of Thomas Meik, the commissioners’ engineer; Messrs. Sir 
W. Armstrong and Co., Newcastle, being the contractors for the 
machinery. 
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1E IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

New AND VALUABLE METHOD OF MANIPULATING Sreet: The 
Process Described : Working Bessemer Ingots: Great Strength of 
all Steel Tubing under the Patent—THE Ikon TRADE: Uneer- 
tainty and Caution ; Pigs and Finished Iron tn Increased Offer 
and Lessened Demand—Coa.: Active—NortH WALEs Coat, 
IRON, AND F1IRE-BRICK CoMPANY (LIMITED) : New and Valuable 
Concern -Harpwares: Brisk—Fa.u in CopPpER—BIRMINGHAM 
inp THE Paris ExnipitioN—ENGINE TENTER COMMITTED TO 
Prison—BoarD OF TRADE Returns—Metals and Manufactures 
Spe cific dd. 

Ar the present period, when, whether with reference to Krupp’s 

cast steel or Armstrong's elaborately wrought guns, experiments 

with heavy ordnance have been conspicuous failures, it is in every 
respect satisfactory to us to be able to draw attention to a process 
of working steel which promises results of the most important 
character. It seems to be an order of Providence that the pro- 
ducts of nature that require the skill of man to be exercised upon 
them should increase in worth in proportion to the labour which 
man bestows upon them. The manufacture of steel is no excep- 
tion to this law. Thanks to Mr. Bessemer that metal is produced 
in this day in quantities and in a state which encourage further 
efforts of industry vontemporaneously with a demand for the 
metal in a condition of the highest possible excellence more 
pressing than was ever before known. A process has just been 
developed in this district which is calculated, by thorough manipu- 
lation, to secure from the metal the maximum of strength. The 
patentees take Bessemer ingots and re-heat them ; they then not 
only hammer them right and left, but they do that which 
hammering on the surface can never accomplish. To form a 
cylinder, either for a heavy gun or a light rifle, the centre of the 
mass that has been previously worked under the hammer is con- 
densed by the use of a punch, which is made to move radially 
from a point equi-distant from the extremity. A mandril is then 
inserted into this partly-formed mould, and it is further elongated 
by being passed through rolls, thereby to still more greatly 

improve the quality of the metal, and to impart to the mould a 

methematical accuracy of dimensions, alike internally and externally, 

Thus six times the amount of work has been put upon the steel 

that would be possible by any other process; and thereby the 

maximum of strength has been secured and a solid tube produced, 
which must of necessity possess greater strength than any obtained 
by processes less exhaustive of manipulative operations. John 

Brown and Company, of Sheffield, have recently been making 

experiments with the process. The result of those experiments 

has been that they have succeeded in obtaining the license for this 





country from the patentees; and they are now engaged in making | 


most ample experiments with a view to the production of tubes 


for seven-inch ordnance, hollow, marine, and other shafting, rail- | 


way axles, locomotive marine tubes, projectiles, and the like. A 
day for the introduction of the process to public inspection at 
Brown and Co.’s is being fixed, after which the operations will be 
more fully and completely described in THE ENGINEER. So far as 
the process relates to the making of gun barrels it is undoubtedly 
a great success. The patentecs are now rolling gun barrels pro- 
duced by this method, which have been pronounced superior to any 
ever before offered to the trade by nine of the first gun making 
firms of Birmingham, to whom they are exclusively supplied in 
this district. Other and even more valuable testimony to the 
worth of such barrels has been forwarded to the patentees from 
foreign armouries, to which we may hereafter have an opportunity 
of referring more fully. 
patentees have taken the requisite steps for securing their inven- 
tion in the leading countries of the world. 

Uncertainty about everything was the prevailing feature of the 
meeting of ironmasters and others on ‘Change in Birmingham yes- 
terday (Thursday). This feeling is checking both the export and 
also the home trade ; and it applies to both the pig and also the 
finished iron branches. Persons who have bought finished iron to 
send out to the United States, or who, as makers, have sent out 
direct without having previously received specifications, are 
awaiting the result of those shipments before they again export on 
those terms. 
other by Italy and Austria, with the conplications amongst other 
powers that would issue from a collision, is likewise checking the 
direct demand from, and also the speculative shipments to, a con- 
siderable portion of the European continent. At home matters 
are not much better; and the great consuming market of the 


given out, but stocks are lying upon hand there during an un- 
usually long time. Carefulness in the nature of all transactions 
is becoming very perceptible, and indisputable solvency is more 
ordinarily a source of advantage in business negociations here. 

A few pigs were on offer in Birmingham yesterday and in Wol- 
Vverhampton on Wednesday on terms at which they could not be 
obtained a fortnight, or, indeed, a week ago; and finished iron 
might have been obtained in small quantities at rates which would 
have been refused at that time. 
of the finished article were holding back specifications until they 
could secure even more favourable terms ; and consumers of pigs 
were not forward to buy for similar purposes. 

Coal is in excellent demand. 


The company whom we referred to a fortnight ago as finally | 


arranging the conditions of their existence in Wolverhampton, on 
the day of our publication, issued their prospectus yesterday 
(Thursday), and it appears to-day in the business columns of THE 
ENGINEER. We advert to the North Wales Coal, Iron, and Fire- 
brick Company, Limited. By those persons who know the North 
Wales mineral field, and who are familiar with the Islay Forge in 


Meanwhile we may state that the | 


The very threatening attitude taken up against each | 


At the same time keen buyers , 


toolmakers and iron-wire drawers, with the brassfounders, are 
also busy, whilst for tubes there is a good demand. In Wolver- 
hampton the tin-plate workers and the japanners have no cause 
for complaint; the lock trade is steady; fi the brassfounders are 
steadily employed. Steel mill making—a branch of manufacture 
which is largely increasing in this town—is in a satisfactory state, 
and the miscellaneous industries remain tolerably active. At 
Bilston the various hardware branches keep as last reported. The 
lockmakers at Willenhall are scarcely so well off for orders, but 
the men are fully engaged in most of the workshops. At Dar- 
laston and Wednesbury activity prevails, and at Dudley, West 
Bromwich, Stourbridge, and Tipton, there is little spare labour 
in the manufacture of anchors, cables, and heavy ironfoundry. 

English copper was reduced in price to the extent of £5 per ton 
on Monday, making present rates of best selected £89 per ton, and 
tough inget and cake £86 per ton. In consequence, the prices of 
brass, metals, wire, and tubing were also sobesed one halfpenny 
per ag owe 

The Paris Exhibition does not seem to be meeting with much 
favour at the hands of the manufacturers of this district. We 
stated a fortnight ago that from Wolverhampton there was only 
one application for space, and that at a meeting of the town 
council of that borough, a factor said that they had recently ‘‘ had 
enough of exhibitions.” We have now to announce that only 
ninety-eight applications for space have been sent from Birming- 
ham, and that the leading trades of that town are inadequately 
represented in those applications. In the list we find seven or 
eight steel pen manufacturers, two or three machinists, about the 
same number of engineers, a few gun and pistol makers, and one 
or two edge tool makers. A meeting of the Birmingham Chamber 
of Commerce has been held, consequent upon a communication from 
South Kensington; and a committee has been appointed to make 
arrangements in Paris with a view to obtaining the best allot- 
ments of space they can, and then take from each exhibitor two- 
thirds of the space japplied for. At the Paris Exhibition of 1855 
Birmingham was represented by 240 exhibitors. 

At Walsall, last Friday, an engineer in the employ of the Ward 
Colliery Company, named Samuel Moore, was sentenced to four- 
teen days’ imprisonment for neglect of work. He had left his 
engine while a number of colliers were down in a pit. A case 
was granted, the prisoner’s advocate contending that the prosecu- 
tion had been med from vindictive motives, and that guilty intent 
on the part of his client had not been shown. 

The Board of Trade returns for March show an {ncrease in the 
value of the exports of British manufactures and produce of nearly 
two millions and a-half upon the exports of February, more than 
three millions upon those of January, and nearly four millions 
upon those of March, 1865. The declared value was £17,520,354, 
against £13,770,154 in the corresponding month of last year, and 
£13,555,674 in that of 1864. This great increase extended to all 
the principal articles in the list of exports, the chief exceptions 
being copper, brass, and machinery. Fire-arms show a value of 
£51,038, against £39,362 in the corresponding period of last year; 
but plate and plated wares, jewellery, and watches, show a decline 
from £48,182 to £43,408; cutlery rose from £33,865 to £58,077, 
though the increase was limited to the exports to Canada, the 
United States, and the Argentine Confederation. Heavy hard- 
wares show a decline from £47,193 to £41,274, which took place in 
the exports to France, Holland, Spain, India, Australia, South 
Africa, Canada, and Brazil; but light descriptions show a value of 
£301,648, against £281,565 last year, the increase confined to the 
exports to Holland, Spain, Australia, Canada, the United States, 
and the Argentine Confederation. Steam engines were exported 
to the value of £96,553 only, against £235,445 in the corresponding 
month of last year, the decrease exteading to the exports to every 
country except France and Brazil, Other descriptions of ma- 
chinery declined from £292,097 to £274,431, the decrease being 
confined to the exports to Spain, Holland, the Hanse Towns, 
Russia, India, and Egypt. 

The metal trades, with the two exceptions of copper and brass, 
flourished in March, as regards their exports. Pig and puddled 
iron rose from £122,498 to £148,317, the increase accruing in the 
exports to Holland, Russia, and the United States. Bar, angle, 
bolt, and rod iron figure in the account for £223,906, against 
£215,847, the increase being confined to the exports to Turkey, 
Canada, and the United States. Railway iron rose from £212,100 
to £296,178, the increase extending to all countries except France, 
Prussia, Sweden, India, and Chili. Iron wire rose from £40,330 to 
£45,193, exclusive of telegraphic wire and apparatus, the exports 
of which rose in value from £11,437 to £84,576. Castings declined 
from £58,558 to £50,172, extending to every country except France 
and the United States. Hoops, sheets, and boiler plates rose from 
£112,239 to £161,108, the increase taking place in the exports to France, 
Spain, Holland, the Hanse Towns, Prussia, Australia, Canada, and 
the United States. Wrought iron advanced from £191,254 to 
£248,765, the increase extending to the exports to every country 
except Holland, Spain, South Africa, and the United States. 
Unwrought steel reached £100,671 against £63,691, the exports 
to all countries sharing in the increase. Copper and brass show 
a total of £215,360 against £320,370. Unwrought copper, how- 


sap we | ever, increased in value from £46,365 against £24,624, though 
metropolis is wretchedly dull, for not only are no new orders being | ever, increased in va a ae Sane . 


there was a decrease in the exports to Belgium and India. 
Wrought and partly wrought copper, including yellow metal 
for sheathing, declined from £274,810 to £149,478, the decrease 
extending to every country except Holland, Italy, and the 
United States. Brass declined from £20,935 to £19,577. Lead 
rose from £38,489 to £51,638, the increase extending to every 
country except France and Russia; and zinc from £6,031 to 
£11,611. Unwrought tin declined from £39,459 to £33,292, the 
decrease extending to every country save France ; but tin-plate$ 
rose from £125,397 to £210,167, though the increase was confined 
to the exports to British America and the United States. The 
total value of the exports of iron and steel was £1,278,362 against 


| £1,016,774 in the corresponding month of last year. 


particular, the concern is spoken of in very high terms; and the | 


prospectus certainly bears upon the face of it the impress of the 
work of honest business men, and is clearly not the production 
of the usual prospectus-monger. We have ourselves seen the 
private reports upon the value of the minerals in the estate now 
in the possession of the directors, and are persuaded that the 
statement as to the probable dividends when the proposed 
additional capital shall have developed the concern is quite 
within the mark. The managing director is confident that when 
he has the two additional sheet mills laid down he will be realising 
from that source alone quite the profits which are mentioned in 
the prospectus. The collieries are within 100 yards from the 
works, as also are the brickworks, and some of the clay is being 
obtained on a level. The iron that will be manufactured will be 
of a good quality, and its nearness to the Liverpool market, and to 
the places from which pig iron is obtained, will enable the directors 
to sell their finished production much lower in price than can be 
offered by the South Staffordshire makers for a similar quality. 
If we had ourselves to decide between whether we would carry on 
business in this line in South Staffordshire or in North Wales, we 
should certainly prefer the last-named district ; and we rejoice in 
the floating of this concern because of the prospect which it holds 
out of the rapid development of a district which we know to be 
rich in the materials which are being so largely and quickly 
consumed in the older district mentioned. 

. The hardware trades of this district continue in a brisk condi- 
tion. In Birmingham the manufacturers are all well off for orders, 
specially the edze-tool makers and the hollow-ware founders. The 





The imports of the metal were as follow :— 


1865. 1866. 

Tons. Tons. 
Tear irom... «2 oe oe oe oe GST 4. oe oe oe oe 62,145 
Unwrought steel .. 2. «2 oe sO. ° 08 of ee 572 
Lemtlee 0c ce ce ce ce ce M890 2c ce ce ce co RGSS 
Zinc .. ce ce ee o oo coo 300 . ec ee ee + 1,870 
Unwrought tin .. © es . 250 ° . ° 30 
Unwrought copper o 0s oe b0O 4c 20 ce ce co 1M 


(From our own Correspondent. ) 

THE Inon TRADE: Moderate Business Doing : Confidence Shaken in 
the Future: The German Difficulty : The Home Trade: Active 
Demand for Pig Tron--Tue TIN-PLATE TRADE—THE STEAM AND 
Hovse Coat Trapves: Emigration Decreasing — CARDIFF 
CHAMBER OF COMMERCE AND THE Bute Dock Brtt—RaILway 

3ILLS BEFORE PARLIAMENT—THE NortH WALES O1L MASTERS’ 

AssociaTIon : Adjourned Meeting—FRIGHTFUL ACCIDENT AT 
CwmBran CoLuery: Three Lives Lost—SMITH, KNIGHT, AND 
Co., AND THE PENARTH HarBour AND RatLway CoMPAny, 

ALTHOUGH in some branches of the Welsh iron trade there is a 

little improvement, yet, taking the trade generally, matters re- 

main in pretty nearly the same state as last reported. The old 
orders on the books are being worked out, and makers are enabled, 
with the new contracts that are gradually coming in, to keep their 
establisments moderately well employed. There is not that con- 
fidence in the future which characterised the trade some few weeks 
since, but still faint gleams of sunshine burst forth now and then, 
and makers continue to hope that the many difficulties which now 
have to be contended with will soon disappear. The probability of 

a rupture between Austria and Prussia is becoming daily more 

apparent, and although war between those two nations would not 

atfect this district to any great extent directly it would indirectly, 
as the iron trade in other parts ef the country would be seriously 











influenced ; besides, the commerce of the whole of Continental 
Europe would be retarded by it. The check produced on the 
home trade by the recent financial collapses has been much felt 
during the past week, and as it is more than probable that money 
will become dearer, there is not much likelihood of business on 
home account reaching anything like an active state for some time 
to come. Transactions with the United States keep without 
change, and the second threatened Fenian invasion of Canada has 
not been deemed of sufficient importance as to cause the slightest 
discouragement to the improvements noticed of late in trade with 
that and the other provinces of British North America. There is 
a tolerably good business doing with Mexico, which is likely to im- 
prove. A few good contracts have come to this district on Russian 
account, and with the other Continental markets there is no altera- 
tion to note except that more caution is exercised. Pig iron rules 
firm, with an active demand. 

In the tin-plate trade there is no improvement to record on last 
week’s transactions. The inquiry continues quiet, with a receding 
tendency in prices. 

The steam coal trade fully maintains its activity, and there is 
no slackness of orders coming in. The mania ie emigration 
among the miners, noticed in THE ENGINEER a short time back, 
has somewhat diminished, in consequence of the gloomy picture 
given of the state of things in America by parties who have 
written home to their friends, The demand for house coal con- 
tinues about the same, and prices remain unaltered. In the coast- 
ing trade about an average amount of business is doing. 

A deputation from the Cardiff chamber of commerce, consisting 
of Mr. J. H. Insole (president), Mr. C. Thompson, Mr. 8. Nash, 
and Mr. A. Dalziel, waited upon Mr. J. Boyle, at Cardiff Castle, 
on Thursday last. The object of the deputation was to make the 
trustees of the Marquis of Bute acquainted with the opinions 
entertained by the chamber as to the bill before Parliament for 
further dock accommodation for Cardiff. They were most 
courteously received, and Mr. Insole stated the clauses which 
the chamber thought required some slight revision. After the 
views of the deputation had been fully ascertained, Mr. Boyle 
said he could not give an answer then, but he assured the depu- 
tation that the suggestions made should receive the best considera- 
tion of the trustees. It is stated that a large and commodious 
room will be fitted up in the new block of buildings at the docks 
for the accommodation of the members of the chamber of com- 
merce. 

The London, Worcester, and South Wales Railway bill has 
passed committees. The Central Wales extension, and the Heath 
and Brecon (capital) Railway bills have been read a third time, and 

yassed the House of Lords. The Lynvi Valley Railway, the 
actete, Clun, and Bishop's Castle Railway; the Ebbw Vale, 
Beaufort, &c., Water; and the Wrexham, Mold, and Connah’s Quay 
bills have been read a third time, and passed the House of Com- 
mons. 

At the adjourned preliminary meeting of the North Wales Oil 
Masters’ Association, Mr. G. Birkbeck in the chair, it was 
resolved that the amount of subscriptions be regulated by the 
number of retorts which are possessed by each member—not ex- 
ceeding twenty retorts, one guinea per annum; not exceeding fifty, 
two guineas ; not exceeding 100, three guineas ; and not exceeding 
150, four guineas. Revolving or other retorts working more than 
two tons per day, to count as four ordinary retorts, and each 
guinea subscription in accordance with the foregoing scale to give 
one vote. A committee was appointed with power to appoint a 
treasurer, solicitor, and secretary. It was agreed, after a long 
discussion, that crude oil shall be understood to mean that pro- 
duced from curly or smooth cannel, or cannel shale, worked either 
separately or combined. The standard specific gravity be taken 
at, or not exceeding 905 for light crude, and 230 for heavy crude at 
60 deg. Fah. That once-run be understood to mean all the 
products of crude oil run down to pitch or coke, and that the 
standard specific gravity be taken at 880 at 60deg. Fah. The 
standard specific gravity for crude or once-run to be fixed at the 
above rate, and a percentage of allowance for each degree above or 
below this shall be arranged by the committee, so that no mis- 
understanding as to value shall exist. It was further resolved 
that prices be quoted, and oils be sold nett and naked, the buyer to 
accept the delivery at works or nearest rails ; casks to be supplied 
by buyers, and delivered free to works or nearest rail, but if for 
convenience, casks are supplied by the seller, then the same to be 
charged as a separate item in invoice, at the current market prices, 
including carriage to works, and that weights of oil and tares of 
casks be taken as when leaving the works; carriers’ receipt notes 
that the casks have been delivered to them apparently sound and 
in good condition to be a complete answer to any claim that may 
be made by the purchaser for allowance for short weight or leak- 
age. Mr. T. Strange was re-appointed secretary pro tem., and the 
election of officers was deferred for a fortnight. 

A most distressing accident occurred at Cwmbran colliery, 
Monmouthshire, on Thursday morning last, by which three men 
lost their lives. The colliery belongs to Mr. John Lawrence, and 
is entered by a level in the side of the hill, which continues for 
about half a mile to the top of the underground inclined planes, 
there being an angle in what is called the Elled vein, at a point a 
quarter of a mile from the entrance. At the top of the incline 
to the rise of the level is situate one of the engines and boilers 
used for winding and pumping. The boiler is 40ft. long by 6ft. 
diameter, with two rd 2ft. 4in. diameter each, and it has been 
about five years in work. A 4in. “ blow-off” or “tapping” pipe, 
by means of which the boiler is cleansed, runs underneath, and is 
carried to the arched entrance to the boiler-room, where the tap 
projects slightly into the roadway, which is 12ft. wide, and along 
which a double line of rails is laid, except just opposite the 
boilers, where there is only a single line. About half-past two 
o'clock the men working in the colliery were alarmed by a report 
and a loud hissing noise, and on proceeding to the spot con 
whence the sound came they Poon § the vicinity of the boiler 
enveloped in one dense mass of steam, with the hot water from 
the boiler forcing itself in all directions. It was fully a quarter 
of an hour before the steam and water had cleared awuy suffi- 
ciently to enable them to search for the men who were known to 
have been at work in the vicinity of the boiler. In the boiler-room 
they found the lifeless bodies, fearfully scalded, of John Morgan, 
the stoker; Isaac Maynard, master mason; and Robert Allen, 
haulier. Maynard has left a widow and six children, the other 
two men were single. The body of the stoker was found by the side 
of the boiler, about 30ft. from the front, and the other two bodies 
were found at the lower end of the boiler-room. Mr. Green, the 
manager of the works, and Mr. Cousins, the surgeon, were sent 
for, and they were quickly in attendance. It is not certain whether 
the immediate cause of death was from suffocation or scalding. 
How the sad accident happened is only conjecture. It is supposed 
that as Allen was driving some trains along the roadway one of 
them tilted against the end of the *‘ tapping” pipe, and, breaking 
it off, gave full vent to the whole contents of the boiler. It seems 
difficult to account how Allen found his way into the boiler-room, 
and if he was at his horse’s head and had gone on with it he would 
doubtless have escaped, as the horse proceeded to the landing- 
place, where it was found uninjured. An inquest was opened on 
the bodies by Mr. W. H. Brewer, coroner, on Saturday, and, after 
the bodies had been identified, the inquiry was adjourned till 
Thursday, in order to enable Mr. L. Brough, Government Inspector 
of Mines, to be present. 

At the second annual meeting of Smith, Knight, and Co. 
(Limited), held at the London Tavern, on Tuesday, the chairman 
(Mr. O. Ommanney) laid before the meeting a document which 
stated that the old firm of Smith, Knight, and Co. claimed from 
the Penarth Dock and Railway Company £137,163 2s. 7j{d. in 
respect of work done, and of plant and materials belonging to 
them seized by the company, and of stone quarried by the company 
from certain quarries seized or taken possession of by the company. 
On the other hand, the Penarth Dock and Railway Company have 
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sent in a claim (on the 15th of April) against Smith, Knight, and 
Co., amounting to £118,216 7s. 8d. There is not much doubt but 
that the matter will lead to costly litigation. 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tre Pic Iron Market IN Guascow—THE Cotton MARKET— 
MANUFACTURED IRON—MEETING OF THE INSTITUTION OF 
ENGINEERS IN SCOTLAND—MEETING OF THE ASSOCIATION OF 
ASSISTANT ENGINEERS—LAUNCH OF THE ZURBARAN-—-MEETING 
OF WORKMEN IN GREENOCK AND GLASGOW FOR A RISE OF 
Waces—DEPARTURE OF THE GUAYCURA AND CHARRUA FOR 
THEIR DestiINaTION—THE Tay BripGe BiLt—NeEw WATER 
Supply FOR GRANGEMOUTH—DEPARTURE OF THE VILLE DE 
Paxis—-TRIAL TRIP OF THE MEG MERRILEES. 

DvRinG the past week a large business has been done in pig iron 
in Glasgow, at very high prices, as much as 82s. having been paid; 
but now prices are scarcely quotable, business having been done 
to-day (Wednesday, the 3rd inst.) as low as 73s. In the begin- 
ning of the week the cotton market in Glasgow was rather firmer, 
but prices have since given way again. Surat, from 74d. to 14d. 
per lb.; fair Orleans, about 1s. 6d. per lb.; and Sea Island, from 
2s. 4d. to 6s. per Ib. 

The malleable iron trade is still busy, with little or no profits. 
Prices much the same as last week. 

The annual general meeting of the Institution of Engineers in 
Scotland, with which is incorporated the Scottish Shipbuilders’ 
Association, was held in the hall, George-street, Glasgow, on 
Wednesday evening last, the 25th ult.; the business before the 
meeting was the election of ofifice-bearers for the tenth session. 
Papers were received **On the Displacement of Ships with Trochoidal 
Water Lines,” by, Mr. James R. Napier; ‘‘On the Application of 
Iron to Pit-head Framing and Engine Seats, Xc.,” by Mr. Walter 
Neilson; and ‘‘On the Connection of Plates of Iron and Steel 
in Shipbuilding,” by Mr. N. Barnaby, Assistant Constructor 
of the Navy. Mr. J. S. Lawrie, President of the Institution, 
occupied the chair. The retiring office-bearers were J. M. Gale 
and J. Brownlee, vice-presidents; and W. M. Neilson, R. Bruce 
Bell, D. Rowan, D. More, and A. Duncan, councillors; and in 
their stead were elected W. M. Neilson and Dr. Rankine, vice- 
presidents; and A. Inglis, J. Brownlee, J. R. Napier, and A. Gil- 
christ, councillors. The paper ‘‘On the Displacement of Ships 
with Trochoidal Water Lines,” was not read, on account of the 
absence of Mr. Jas. R. Napier through indisposition, but Mr. 
Walter Neilson’s paper, *‘On the Application of Iron to Pit-head 
Framing and Engine Seats, Xc.,” was read; the substance of it 
being that iron for the purpose of pit-head framing and engine 
seats combined, was not liable to accident from fire, that it was 
much more durable, much cheaper (about 20 per cent.), and kept 
its value much better. A lively discussion followed. 

The last monthly meeting, for this session, of the Association 
of Assistant Engineers took place on Tuesday evening last, in the 
Religious Institution rooms, Glasgow; Mr. Charles Smith, presi- 
dent, in the chair. Office-bearers for next session were elected, 
arrangements for summer excursions discussed, and an address 
delivered by the President. 

On Saturday there was launched from the shipbuilding yard of 
Messrs. Randolph, Elder, and Co., Fairfield, Govan, a screw 
steamer of 871 tons, named the Zurbaran, the engines of which 
are made and wil! be put on board by the builders. 

The ship carpenters in Greenock have addressed a circular to 
their employers requesting that on and after the 25th inst. an 
increase of 20 per cent. be made to their present wages of 5s. per 
day. The general rise of wages in other trades is the ground upon 
which the request is founded. 

A number of the mineral emp/oyés on the Caledonian Railway 
held a meeting in Glasgow, on Wednesday last, to consider the 
propriety of endeavouring to obtain an advance of wages, and 
also a reduction of the daily working hours. The general desire 
seemed to be that the hours should be diminished from twelve to 
ten working hours per day, that engine-drivers should receive a 
minimum pay of 30s. per week, rising to 36s., and that firemen 
and breaksmen should get an advance of 2s. per week. 

On the 26th ult. two twin-screw steamers, named the Guay- 
curu and Charrua, both 520 tons register, and 80-horse power, 
built by the London and Glasgow Engineering and Iron Ship- 
building Company (Limited), Glasgow, for the Oriental Steam 
Navigation Company, left the Clyde for their destination, the 

River Plate, where they are about to trade. 

The Earl of Zetland has signified his intention of bringing in, at 
his own expense, a new water supply for Grangemouth. 

On the 1st inst. the Ville de Paris, a magnificent screw steamer, 
3,332 tons register, and 800-horse power, proceeded down the 
Clyde, and excited a deal of admiration. The Ville de Paris was 
built by Messrs. Robert Napier and Sons, Govan, for the French 
Transatlantic Company trading betwixt Havre and America, 
and is sister ship to the Perierre. 

On Saturday last the splendid new steamer the Meg Merrilees, 
built and engined by Messrs. A. and J. Inglis, Glasgow, for the 
North British Steam Packet Company, went down the river Clyde 
on a trial trip. She and her sister ship, the Dandie Dinmont, now 
building, are fitted with fore and aft deck saloons, and they com- 
bine every comfort with good sea-going qualities. On the trial 
trip everything passed off well, and the engines worked exceed- 
ingly smooth, doing the distance between the lights at the rate of 
eighteen miles per hour. These steamers are to run in connec- 
tion with the North British Railway at Helensburgh, and they 
will greatly facilitate the travelling of the people of Edinburgh» 
and the east coast to the beautiful scenery of the west coast of 
Scotland. 














RatLway Accipent.—A frightful accident occurred on Monday 
night on the Brighton Railway. <A train due in London at a 
quarter to ten left the Brighton station at eight. Up to a short 
distance past Caterham junction nothing occurred to cause alarm, 
but at that point some wagons laden with white chalk were upon 
the main line, and the train came into collision with them. The 
engine ran over an embankment from 40ft. to 50ft. deep, but 
fortunately the coupling irons gave way, and it became detached 
from the train, and rolled to the bottom. The first carriage was 
left tilted up edgeways on the top of the embankment, and 
remained there. Several others were thrown off the line, and 
many of them were much injured. One first-class carriage was 
completely sinashed. At first all was confusion. The passengers 
who were uninjured escaped from the carriages in which they had 
been, but had the greatest difficulty, in consequence of the dark- 
ness, in ascertaining what had happened. Intelligence was sent to 
Caterham to the officers at that station, and they, with some 
navvies, soon came upon the spot. After their arrival the first 
sight that presented itself was a well-dressed man, apparently 
dying, with his leg under the wheels of a carriage and his head 
covered with blood. Loose rails were got and employed as levers 
to raise the carriage, and the injured man was lifted and removed 
insensible by the officers of the company. The carriage which had 
been so completely broken was examined, and a lady was found 
underneath the back, which had fallen in. On her being extri- 
cated, it was found, much to the surprise of all present, that she 
was uninjured. Under a second-class carriage the body of a 
woman was found completely crushed. The engine-driver was 
buried under the engine, and was killed on the spot. A large 
number of persons were found wounded and insensible in the 
carriages, and were removed to the house of Mrs. Jackson, at a 
short distance from the line, where all the beds were given up for 
their accommodation. ‘Two ladies, who had received such serious 
injuries to the head that they were nearly insensible, came on by 
the train which arrived at London Bridge alittle after one o’clock. 
There were several other passengers who had received serious con- 
tusions, some of whom had to be assisted to their homes. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LivEROooL: Testimonial to Mr. C. Holland, C.E.—PROGRESS OF 
Ratmtway Trarric—NortH Eastern District: Mechanical 
Industry on Tyneside: The Wear: Messrs. G. Hopper and 
Sons: Hartlepool—SvrikeEs—StTate OF TRADE: Leeds: Cleve- 
land: Shefficld—LANCASHIRE AND YORKSHIRE RAILWAY. 

As regards the Liverpool district, we may note that a testimonial 

has been presented to Mr. C. Holland, resident engineer of the 

Hoylake Railway, by the contractors, sub-contractors, and work- 

men engaged in the construction of the line. Mr. Holland is 

about to leave England for Spain, where he will undertake a 

work of an important nature. 

The railway traffic of the Northern and Eastern district is roll- 
ing on very well. The Great Eastern had acquired (with 41 addi- 
tional miles), £520,990.to April 22nd this year, as compared with 
£507,169 to the corresponding date of 1865; the Great Northern 
(with 18 additional miles), £561,260 against £537,632 to the cor- 
responding date of 1865; the Lancashire and Yorkshire (with no 
additional miles), £667, 243 against £581,132 to the corresponding 
date of 1865; the London and North Western (with no additional 
miles), £1,693,636 against £1,601,959 to the corresponding date of 
1865; the Manchester, Sheffield, and Lincolnshire (with no addi- 
tional miles), £314,949 against £275,554 to the corresponding 
date of 1865; the Midland (with 143 additional miles), £776,504 
against £720,138 to the corresponding date of 1865; and the 
North-Eastern (with 43 additional miles), £1,031,107 against 
£946,073 to the corresponding date of 1865, 

Messrs. Palmer and Co. (Limited) will launch in the course of 
this month, the Enterprise, a vessel of about 3,300 tons burthen, 
the first of some large ocean steamers building at Jarrow for 
Messrs. Guion and Co., of Liverpool, and intended for the Liver- 
pool and American trade. The firm is also making rapid progress 
with a transport for the Government ; she is 4,173 tons builders’ 
measurement, and it is expected she will be ready for launching in 
three months. The William Curry, screw collier, which, when 
built by Messrs. Mitchell, was by far the largest of her class afloat, 
has just been enlarged by Messrs. Palmer ; and she left the works 
on Thursday to load. She is now 1,577 tons gross, which shows 
the direction enterprise in screw colliers is taking. Messrs. Palmer 
and Co. have eight new ships on hand in their Howdon yard, seven 
of which are of the collier class. The engine building department 
at Jarrow is also busy. The engines for three large ocean steamers 
building for the American trade are now in hand. They will be 
of 350-horse power each, and will be fitted up with surface con- 
densers and all approved appliances. The same firm are completing 
engines of 200-horse power on board a vessel for the Mediterranean 
trade ; are fitting up engines of 180-horse power for a large paddle 
steamer to be employed in the South Finland mail service ; are 
building a pair of engines of 120-horse power, with surface con- 
densers of a new construction, for a screw steamer named the 
Camella, the property of Messrs. Pickernell and Co., of London; 
and have in hand four pairs of engines for screw colliers, also 
building in the Jarrow and Howdon yards. The rolling mills at 
Jarrow are actively employed. The iron tug trade is not looking 
so well as it did a few months since. Messrs. T. Hepple and Son, 
of Low Walker, have, however, as many orders on hand as will 
keep their establishment going at full time for some months ; and 
Messrs. Redhea and Softly are also fully employed at South 
Shields. These appear to be the two firms most actively employed. 
Complaints are made that shipbuilding on the Wear is slack. 
Messrs. Wight and Son have completed five very large anchors, 
made for a London firm, and intended, we understand, fora foreign 
government. Four of these immense forgings weigh upwards of 
95 ewt. each, and they are first-rate specimens of workmanship. 
The following are the dimensions : —Extreme length, i8ft.; width 
in the spread of the arms, 10ft. Sin.; palms, 2ft. Tin. in length and 
2ft. Sin. in breadth. Messrs. George Hopper and Sons, of the 
Britannia Iron Works, near Houghton-le-Spring, are about to 
transfer their undertaking to a Limited Liability Company. The 
sum to be paid for the works is £80,000, of which the Messrs. 
Hopper take £20,000 in shares. The nominal capital is to be 
£200,000, but only half of this amount is to be called up. The new 
company is to be named the ** North Eastern Iron and Wagon 
Company.” The provisional committee consists chiefly of Man- 
chester men. 

The whole of the space in Hartlepool Slake, recently granted by 
the harbour commissioners for the use of the North-Eastern Rail- 
way Company, for the stowage of timber, is at present occupied, 
although the spring trade can hardly be said to have commenced 
as yet. 

In all directions there are countless strikes. It would be diffi- 
cult even to enumerate them, much less to describe them. The 
general conclusion which may be drawn from them is that the 
price of labour is advancing in common with the price of capital 
and food. 

The Leeds Chamber of Commerce, in reporting upon the iron, 
machine, and engineer tool trades of that town and district, 
observes :—** There is a tolerably good demand for the best classes 
of iron. In lower sorts the trade is greatly disturbed by the rise 
in Scotch pig, which is attributed to speculation solely, and buyers 


are unwilling to enter into operations of any magnitude until they | 


see the result of it. The machine makers continue to be well em- 
ployed. The engineer tool makers are very busy. There is a 
good demand for cut nails.” In the Cleveland district some 
tolerably good foreign orders for pigs have been booked, and ship- 
ments are going forward actively. Gas and water pipes and 
foundry castings are still ingood demand. The demand for rails con- 
tinues moderate, and the prices for hoops, sheets, bar iron and 
plates without variation. Orders are anything but plentiful, and 
the various works have little booked for forward deliveries. Inqui- 
ries for ship plates show a little more activity in iron ship- 


building. At Sheffied, a large demand has been expe- 
rienced for steel for the United States, not to meet 
present requirements, however, but in anticipation of an 


increase of tariff duties. From the same cause considerable 
quantities of cutlery and other goods are being shipped, though 
agents’ sales in America continue very small. In other distant 
markets there is not much change. The orders from France and 
Germany are smaller in most branches, and the home markets are 
languid. The general steel trade is by no means busy, except for 
America, several houses having fewer orders than for some time 
back. A provisional arrangement has been made, which is expected 
to lead to a settlement of the dispute in the file trade. The strike 
and lock-out originated in a demand for twenty-five per cent. by 
the grinders, followed by applications for smaller advances by the 
cutters and smiths. These demands the masters have from the 
first said it was impossible to concede, in the face of foreign com- 
petition. The dispute has, however, related quite as much to tlic 
use of machinery as wages, file cutting and grinding machines 
having hitherto been excluded from Sheffield manufactories by 
the opposition of the men. The terms agreed upon are that ma- 
chinery shall be used in future as far as practicable, a joint com- 
mittee of masters and men revising wages with a view to advances 
in the worst paid departments. The arrangements are made sub- 
ject to the approval of the general body of masters and men. 
Great importance is attached to the concession with regard to ma- 
chinery. 

The Lancashire and Yorkshire Railway Company held a Wharn- 
cliffe meeting last week at Manchester, to consider certain pending 
bills. The chairman stated that a bill prosecuted for the improve- 
ment of communication by means of the company’s system, as 
between Huddersfield and Halifax, had been lost; the bills still 
pending in Parliament (and which had passed the House of Com- 
mons) authorised the raising of alditional capital to the amount 
of £933,000. 
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1866. 
Corprer—British—cake and tile,| £ s. 3066. 8. a.) £ 8, 1866, s 
T LON seseseseserecees| 86 0 0.90 0 0) 90 0 0. 0 _* 
Test selected....... 89 0 0.. 0 0 O] 92 O O.. oO 0 4 
Sheet ..ccccccecces 91 0 0.. 0 0 C6) 95 0 O., 96 0 : 
BottOms..+eeeeeees 96 0 0.. 0 0 0) 99 0 O..100 6 ; 
Australian, per ton. 86 0 0., 90 0 0} 91 0 0.. 95 6 
North American . 00 0.. 0 0 0] 0 0 oO. 9 0 
Spanish Cake ......- 81 0 0,. 82 0 0) 85 0 0. 0 9 0 
Slab. for prod. 96 percent. ..; 0 0 0., 0 O 0] 8310 0., 84 9 0 
YELLOW METAL, per lb. ......| 0 0 0 0 0 0} O 07... 0 Og 
1k0N, Pig in Scotland, ton.. 3.16 O cash, 214 9 cash. : 
Bar, Welsh, in London ......| 710 0.. 715 0] 712 6. 8 9 6 
Wales........| 612 6.. 615 0} 615 0.. 7 6 0 
Staffordshire .. 810 0.. 0 0 0} 9 0 U.. 0 6 0 
Rail, in Wales .....+s006 612 6. 615 0] G15 0.. 0 oO 6 
Sheets, single in London 1010 0.. 0 O O] 1! O O.. 6 6 0 
Hoops, first quality... 910 0.. 915 0} 10 O 0.. 0 6 0 
Nailrods...eesseees 810 0.. 815 0) 9 0 0.. 0 0 9 
Swedish ..ccccccscees 1110 O.. 11:15 0} 1115 O.. 12 0 0 
LEAD, Pig, Foreign, per ton . 20 5 0.. 2010 0} 19 0 0.. 19 5 9 
English, W. B....scecesoeses | 22 10 0.. 22:15 O] 21 5 0.. 0 9 0 
Other brands .. 21.0 0.. 21 7 6) 19 5 O.. 1915 9 
Sheet, milled .. 22:0 0.. 0 0 0) 21 0 0.. 0 6 9 
Shot, patent... 2315 0.. 0 0 0) 3 0 0.., 006 0 
Red or minium, 22.0 0.. 0 0 0] 21 0 60.. 0 0 9 
White, dry.. 2910 0.. 0 0 0 26 0 0.. 0 9 0 
ground in oil. 23 0 0., 2915 0} 2610 0.. 0 0 9 
Litharge, W.B.....00. 24:15 0.. 25 0 0) 23 0 0.. 0 0 9 
QUICKSILVER, per bot. ... 70 0.. 0 0 0} 8 0 0., 0 0 9 
SPELTER, Silesian, per ton, 22 7 6.. 23 0 0) 20 5 0., 0 0 9 
English sheet .......6. 30 0 0.. 0 O 0} 2410 0.. 0 0 9 
White zinc, powder..... 000. 00 0) 000. 00 0 
STEEL, Swedish faggot . ‘ 00 0.. 0 0 0} 16 0 0.. 06 0 9 
Keg. cccccccccccccecs 15 5 0.. 1510 0) 15 0 0., 0 0 9 
TIN, Banca, per cwt.,.. ;/ 410. 000 500. 009 
Straits, fine—cash . | 318 0.. 31910) 41310... 414 9 
Prompt 3 months | 400... 00 0} 415 0., 415 10 
English blocks .. |} 4 6 0.. 411 0} 417 0.. 0 0 09 
Bars ...es00- | 4 0.. 412 0) 418 0.. 0 096 
Refined, in block ovenves!| 6 9 Oe 23 0} 419 0.. 0 0 9 
TINPLATES, per bx of 225 sheets | 
IC Cob@.cccccccccceece §60.. 1 7 0} 130. 136 
IX dittO..cccccccccece 112 0.. 113 Of] 18 6. 1 9 6 
IC charcoal ..... 112 6... 113 6 18 6. 196 
IX GittO.cccccccccccccccccee | LIS G.. 119 Gl 1M 6. 11d @ 
PRICES CURRENT OF TIMBER. 
1866. | 1865. 1866. 18653, 
Per load— £404 8\e 048 Perlad—4 264202 £25 £44 
Teak  cccccccccece 31 10 12 10 | 12:10 1310 | Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 415 340 415 || Canada, Ist quality 17 1020 0 18 019 9 
yellow pine... 215 310 | 3040 Qud to... 13101410 13 O Lalo 
Sv Johu’sN.B,yel.. 0 0 0 0) © O UO 0 || Archangel, yellow. 12 013 10 13 \0 i410 
Quebec, oak, white.. 5 0 510) 510 6 10 | St. Petersburg yel.. 10 10 12 © Ll lv 13 9 
irch 45 415/310 410 | Finland .. o 8 I 0 Bub oOo 
Memel ..... ©eo00;/00 00 emel ° © ()10 O15 6 
elm 310 5 0] 310 5 © | Gothenburg, vel. 1l ¥) 10 O11 6 
Danizic, oak 310 6 0} 3le 610 wh ¥ © 9 O ¥lo 
r. 25 310) 215 310 | Gefle, yellow. * ll © 101011 
Memel, fir . + 3 0 310] 410 4 © | Soderhamn ...... lt) gylOh yg 
Riga .. 60.06 3.5 310/ 310 8 5 | Christiania,perC. ! 
Swedish ..... 325 210) 210 215 12h. by 3 by 95 18 023 (115 093 6 
Masts, Quevd rd pine 6 10 8 10) 610 5 10 in yellow .,.. t 
. 5 0 6 5060 
bs vi 000 | ; v0 ° Old’ 1 t O16 
Lathwood,Dantaim. 51 610) 710 8 ¢ ard M. 
St. Peter'’s7 0 5 0) 810 930 «+. 80 085 « @ 065 0 
D als. per ©, Late. by 3ft, Yin. | poencheon 20 025 t) is Oly gO 
Quebec, whtspruce 13.12+19 0/14 018 0 Bal crown ¢ 45 
Sedohu.whs spruce 13 015 0}13 O15 0 pipers... § MY Y I 120 BH 0 





THE ANNUAL CONVERSAZIONE of the Institution of Civil Engi- 
neers will, we are informed, be held on the 29th of this month. 

THE WATERWORKS LiLL, of which we gave an account last 
week, was read a second time on Monday last, in the House of 
Commons, as was also the Harbour Loans Bill. 

THE NortH-Esstern Iron anD Wacon Company (LriMitep). 
—A company has been formed to take over and purchase the 
sritannia Ironworks, Fencehouse, Durham. The present works 
comprise rolling mills, truck and wagon building sheds, wheel 
making and smiths’ shops, foundry, engine building shops, machine 
and fitting shops, spike shops, spike dipping and gas-houses; 
clerks’, drawing, and private offices, storerooms, stabling, &c. 
The company propose to considerably extend the wagon buildi 
department forthwith, the demand for railway trucks and feces | 
wagons being, we are told, far in excess of the present powers of 
production; and in connection with this branch of business it is 
expected that a large profit will be realised by the letting of 
wagons at fixed and at redemption rentals. In the former case 
hirers pay such an annual sum as will cover depreciation and 
other contingencies, as well as a remunerative interest on the 
capital employed. In the latter case the hirers pay such sui as 
will return the capital invested with interest, the wagons remain- 
ing the property of the company until the last payment has been 
made. The proposed ple is £200,000, in 20,000 £10 shares. 

THE INSTITUTION OF CIVIL ENGINEERS.—At the meeting of 
the members of this society, on Tuesday evening, the Ist inst., 
Mr. John Fowler, President, in the chair, five members and 
eleven associates were ballotted for and declared to be duly elected, 





| ineluding, in the former class, Mr. James Richardson Forman, 


Glasgow ; Mr. William Husband, Hayle, Cornwall; Mr. Thomas 
Meik, Chief Engineer to the Harbour and Docks, Sunderland ; 
Mr. William Richard Morris, Resident Engineer to the Kent 
Waterworks Company: and Mr. James Muir, Chief Engineer to 
the New River Company; and in the latter class, Mr. Henry 
Bessemer ; Mr. William Brookes, Chancery-lane ; Mr. Rowland 
Brotherhood, Cena ; Mr. Joseph Green Cooke, Locomotive 
Superintendent of the Imperial Mexican Railway, Vera Cruz ; Mr. 
John Cundy, Surbiton; Mr. Frederick George Finch, B.A., 
Blaenavon Iron Company ; Mr. Charles Goolden, M.A., Farnley 
Iron Company ; Mr. Henry George Clopper Ketchum, St. John’s, 
New Brunswick ; Mr. William Carey Leechman, Hultsdorf Mills, 
Ceylon ; Mr. Marcus Smith, late of the Cape of Good Hope ; and 
Mr. Matthias Erasmus Wesley, Westminster. The number of 
members of all classes now on the ‘register of the Institution is 
1,338, as against 1,239 at the Ist of January last. The number of 
elections into the Institution since its first establishment in 1815 
has been 2,138, from which it appears that about 624 per cent. 
of all those who have joined the Institution still belong to it. 


THE LONDON AND NorTH-WeESTERN. —Amongst the legion of 
railway and canal bills before Parliament is one to enable the 
London and North-Western Railway Company to, amongst other 
objects, construct a new dock at Garston (within the reserved 
jurisdiction of the Board of Admiralty); to make a road near their 
Longsight station; to extend Vincent-street and stop up a part of 
Hotham-street adjoining their Lime-strect station at Liverpool; to 
make new roads, and divert certain existing roads and level 
crossings, near the crossing of the St. Helen’s Railway, by the Liver- 
ven and Manchester Railway; to make additional arches under 

3ank Quay-road at Warrington station; and to convert into open 
cutting portions of their Lime-street tunnel in Liverpool, and to 
acquire the necessary lands; and to construct arching under Lord 
Nelson-street in Liverpool. ‘This already monster company also 
proposes to raise additional sums of £1,500,000 by new ordinary 
or preferential shares, and £500,000 by loan, It is further pro- 
posed by the bill to extinguish the power of the Manchester, 
Sheffield, and Lincolnshire Railway Company, under their 
‘* Extension to Liverpool Act, 1865,” to run over this company’s 
line between London-road station and Ardwick, and ‘to use their 
Ordsall-road station at Manchester; and to authorise the company 
to enter into agreements for the transfer to them of the under- 
takings of the Stockport, Disley, and Whaley Bridge Railway 
Company, and of the Aylesbury and Buckingham Railway Com- 
pany; and for the purehase of the Nerquis R ailway, near Mold; 
and to enter into traffic arrangements with the North 'Stafford- 
shire Railway Company, 
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THE PLOUGH COULTER BOW, 


Tae recent history of the plough coulter bow | pga 
some amusing features. So long as it was believed in this 
country to be of doubtful value a good deal was heard of 
M. Dupuy de Lome as the inventor. This gentleman, we 
presume, nad but one opinion as toits good qualities, and there- 
fore he tacitly admitted that it was the offspring of his own 
brains. Aftera time it was taken up by Mr. Reed andintro- 
duced intoour ownnayy, The 7'émes then ignored M. Dupuy 
de Lome, and the bow was always spoken of as Mr. Reed's 
bow. Time went op, and the — was tested and 
found wanting in the Bellerophon and’ Pallas. 

heard of M. Dupuy de Léme once more, and the “ leading 
journal” t 
putative parent. Judging, however, from M. Dupuy de 


7 | 
Then we 


quietly restored the unlucky bairn to its | 





instead of being beaten back and thrown over as a 
breaker, tumbled over the ram bow, and, entering the 
hollow at each side, flowed quietly toward the stern, and 
the‘ resistance of the -bow 
was then reduced as 
nearly as possible to that 
of the ordinary bow against 
which it was tried, while 
the water escaped stern- 
wards with so much ease 
that there was no wave or 
broken water properly so 
called. There was a slight 
\ elevation of the water— 


\\ that was all. Mr. Watts 
YA and Mr. Lloyd, from the 





Lome’s letter ——_ in our columns last week he does | Admiralty, were, we believe, present at many of these expe- 


not appear to be very eager to accept the parentage. 


Had | riments. 


Mr. Griffiths next had one of his bows fitted by 


the thing really proved to be a great success, we fancy the | Mr. Scott Russell to a small steamer, some 70ft. long, the 


case would have assumed a totally different aspect. 


property of Mr. Yates, the then secretary of the Great 














ee st —! 














; | 
i j 
\ i 
| H ; i 
| | 
! | 














That the bow is a failure as tried in the English navy, | Eastern steamship. 


This boat was tested several times on 


there can be no doubt, and experiments are conducted | the Thames in the presence of Mr. Watts and Mr. Lloyd, 
; and Mr. Griffiths informs us that she made no wave what- 


with so much mystery in France that, although we cannot 
fora moment charge M. Dupuy de Léme with the most 
distant approach to want of honesty of purpose in any of 
the statements he has made regarding the Solferino, neither 
can we accept those statements as being in any way con- 
clusive. They want a thousand elements of precision which 
are absolutely required to satisfy English minds that there 
has not been a mistake somewhere. When a startling 
proposition is laid down for almost the first time, it 
is always received by thoughtful men with doubt. We 
have an eminently startling proposition in the assertion 
that a bow constructed in direct opposition to all the rules 
laid down by Mr. Scott Russell—it is unnecessary to speak 
of other authorities—is not, as a consequence, inimical to 
speed. By a process strictly tentative in one sense, strictly 
inductive in another, Mr. Scott Russell succeeded in 
gradually reducing the resistance of hulls to about one- 
twelfth of that given by Beaufoy’s formula for square- 
ended floating bodies. In practice, indeed, we believe that 
vessels have been repeatedly constructed on the principle 
laid down by him which although only of 1,500 tons 
burthen gave a total resistance, inclusive of skin friction, 
of but 50 1b, per square foot of immersed midship section 
when propelled at ten knots per hour. It appears to be 
impossible that anything like a similar result could be 
obtained from such fore-bodies as those of the Bellerophon 
and Pallas, and it would not be too much to say that if 
the plough coulter bow as fitted to these vessels be right, 
Mr. Scott Russell's theory must be wrong. 

But it does not appear to have struck either M. Dupuy 
de Léme or our own Chief Constructor that it might be 
practicable to retain all the advantages of the ram bow, if 
there are any, without its disadvantages, by introducing 
certain modifications of form. The bows of the Pallas and 

sellerophon have been regarded as finalities on which it 
was impossible to improve. But assumptions regarding 
mechanical finalities are almost invariably erroneous, and 
it may yet be demonstrated that by observing certain 
principles of construction bows may be made which, 
retaining the projecting beak, will still present but a 
slightly increased resistance as compared with bows of 
the best possible form for speed. We do not of course 
assert that this thing can be done, but we wish to point 
out that such a result may not be impossible of attain- 
ment; and we are about to adduce a very remarkable, 
although little known, series of experiments as tending to 
prove that it has already been attained. 

While the 7'imes is still making up its mind as to the true 
parentage of the plough bow as regards M. Dupuy de Lome 
and Mr. Reed, we may perhaps be permitted to point out 
that we have tolerably plain evidence now lying orwtt us 
which goes to show that this bow was invented—or rather 
re-invented from the ancient galleys-—by neither gentleman. 
In 1856 Mr. Robert Griffiths, the inventor of the well- 
known screw propeller which goes by his name, secured a 
patent for certain “improvements in propelling vessels.” 
This patent was, in a great measure, the result of an 
extended series of experiments carried out with models on 
the Regent’s Canal and elsewhere. The models were fitted 
with plough bows of various sizes, all resembling more or 
less that adopted in our own navy, and in his earlier ex- 
periments Mr. Griffiths found that they raised a bow wave 
precisely similar to that of the Pallas in character, but ona 
very small scale as a matter of course. He tested 
the plough bow against the ordinary hollow bow by con- 
structing two models precisely similar in every other 
respect. These were placed afloat side by side at a small 
distance from each other. A light towing line drawn over 
a pulley by a weight descending within an unused coal-pit 
was then attached to a slight lath of wood precisely at the 
middle of its length. A short line extended from each end 
of this lath to the models, and it is clear that whichever 
presented the least resistance must lag behind, the lath 
acting the part of a scale-beam. The conditions of the 
€xperiment were varied in several ways, but the result was 
ilways the same—the plough bow gave the greater resist- 
ance. The form of the bow was then modified as in 
the annexed engraving. A hollow was worked in the hull 
behind the ram, this hollow extending back as far as the 
point marked K in the. engraving. As a result of 
this modification it was found that the wave thrown up, 


ever at the bow—which is shown with approximate accu- 
racy by the dotted line in the engraving, and in hori- 
zontal section in the accompanying {diagram at top of 
column—that she was much more buoyant than before, 


| and that her velocity was perceptibly increased. 





It may not perhaps be easy at first sight to account for 
the fact that such important results accrued from such 
seemingly slight modifications. But it must at least be 
admitted that Mr. Griffiths is no mean authority on the 
propulsion of ships, and that his statements and opinions 
deserve considerable attention. We believe that he does 
not now attach any great importance to the ram bow for 
war, or indeed any other ships; and his experiments are 
perhaps more valuable front an abstract than from a prac- 
tical point of view. The great defect of the common ram 
bow, as we may term it, consists, as we have endeavoured 
to show, in the heaping up of water which falls without 
doing work. In Mr. Griffiths’ bow, however, there is com- 
paratively little heaping up, as the water escapes freely 
sternwards, and in its descent coming against what we may 
term the back of the ram, it possibly does work in aiding 
the propulsion of the ship. We have yet much to learn as 
to the laws of fiuid resistance as determined by mere form ; 
and Mr. Griffiths’ experiments are in our opinion well 
worth being placed on record. 


THE GANGES CANAL. 

(Concluded from page 305.) 

At the conclusion of the last communication reference was 
made to Major Crofton’s report on the Ganges Canal. This 
report is diated 23rd November, 1864, and furnishes an elaborate 
account of the state of the works, with proposals for remedying 
the defects stated to exist. It is not intended at present to 
notice the report in detail, but merely to draw attention to a 
few leading points in it. 

It seems to be considered that excessive slope is the chief if 
not the sole cause of the partial failure of the Ganges Canal. 
In order to rectify this alleged defect it is proposed to increase 
the channel of the canal and the waterway of several falls and 
bridges by adding an extra bay to them. The velocity of the 
water is to be reduced by adding extra falls, and changing the 
present ones from ogees to perpendicular drops with timber 
gratings. Also the roadways of several bridges in the lower por- 
tion of the canal are to be raised. 

The total cost of remodelling the canal is estimated at 
£391,945, which, with £134,821 for compensation, loss of 
revenue, &c., will make a total of £526,766. The time to be 
oceupied in the work is set down at one year. This estimate of 
cost is exclusive of the loss to the country in being deprived of 
canal water for a whole year. 

A few facts gathered from the report will now be adverted to; 
it will be seen that they go far to substantiate much of what 
has been already stated by the author. 

First—In paragraph 29 it is said in effect that the stream of 
the Ganges Canal has been running at a greater declivity than 
was intended by the original designer; and that by holding up the 
surface of the water at the falls to nearly the same level as at 
first intended a beneficial result has been produced. On this the 
following remarks are offered :—The Rutmoo regulator is ten 
miles above the Hafiznuggur Falls; and it is now found that 
with 6}ft. of water flowing over the former, there is 7°8ft. depth 
of water at the latter, or a difference of 1°3ft. in ten miles— 
that is to say, the present surface of the water with a 64ft. 
supply at the Rutmoo has a slope of 1}in. per mile less than was 
at first intended, and that when only three-quarters of a full 
supply was passing down. Again, suppose there be a rise of 
1}ft. at the Rutmoo (no uncommon occurrence), this would not 
cause a corresponding rise at the lip of the fall greater than 6in. 
With a rise of ‘5ft. at the Rutmoo regulator the rise at the lip 
of the fall was only 0°2 of a foot. Therefore, with a full supply, 
the slope of the surface of the water along this portion of the 
canal would be exactly the same as was at first intended, and this 
was found to be beneficial. 

Secondly—aAt paragraph 31 it is stated that “the deficiency 
of backwater, caused, by the general depression of the surface of 
the stream below on the floorings of the overfalls, has evidently 
been one if not the chief cause of their failure.” Major Crofton 
adds—“ The injuries have generally been observed to take place 
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» with a low supply in the canal,” and that even by increasing the 


supply, and thus adding to the depth of backwater, the violent 
action is reduced. 

Thirdly—It is here shown also that holding up the water 
above the falls, as the author hes all along urged, lessens the 
shoot or scour. This is illustrated in the report by a sketch of 
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| washed out when the Ganges water became pure. 


the Pulra Falls, showing from actual measurements the positions 
of the meeting points of the backwater and shoot from the fall 
in each bay with the depths of both measured by Major Crofton 
himself. His deduction from the illustration is that “the 
length of the scour is in inverse proportion to the height of 
raising of the crests.” 

Fourthly—This paragraph also shows that even with inferior 
brickwork, as at the Nirgajnee Falls, no injury has been done 
owing to the greater depth of backwater on the flooring. And in 
paragraph 21 it is stated “that the backwater, and that alone, 
has been the salvation of this fall is evident, for the brickwork is 
very inferior, especially that on the ogee curves.” 

Fifthly—At paragraph 21 it is shown that an attempt was 
made in September, 1864, to repair the Jaolee Falls on the same 
plan as that which had failed two years before at the Muhmood- 
poor Falls, viz., by covering the flooring with-dressed blocks of 
stone. On this it is stated: “The covering of the injured 
flooring is for the most part of Delhi sandstone, carefully laid, 
yet, spite of every care in the construction and selection of the 
stones, blocks weighing from 13 cwt. to 15 cwt. were washed out 
when the water was re-admitted into the canal last September. 

Sixthly—In paragraph 20 it is shown that at Muhmoodpoor 
Falls, “ with the view of diminishing the seour over the injured 
parts teraporary weirs were constructed (as shown in a diagram) 
across and close to. the extremity of the flooring.” Andit is 
added, “ these repairs were executed about the close of the year 
1862,and have stood, with afew comparatively trifling additions, 
up to the:present date.” ve 

The author believes that the “trifling additions” to these 
“ temporary weirs” or bars were made by himself, and did not 
consist of work done to these weirs, but of opening out the 
fourth chamber of the Muhmoodpoor Falls, which was not read 
on the re-opening of the canal on the 10th January, 1863. These 
weirs or bars diminished the scour considerably. 

And lastly—The reference to the Dimat Bridge, in paragraph 
16, indicates the success of the measures taken in January, 1863, 
to protect this bridge from the “ erosion that seemed to be taking 
place on the down stream side to a dangerous extent.” 

From the above extracts from, and references to, Major 
Crofton’s report, the author draws the following conclusions :— 

1. That when the water is held up to the same level as that 
at first intended by means of a framework of timber above the 
overfalls, all injurious scour on the bed is prevented. 

2. That this holding up of the water above the ogees assists in 
keeping backwater on the flooring of the falls, and thus protects 
them. 

3. That keeping a good supply in the canal has the same 
effect. 

4. That where the general depression of the surface of the 
water is such that there is no backwater on the floorings of the 
falls, this can be accomplished by the use of bars, as proposed 
by the author four years ago, and that experience shows that 
they will stand so as to afford perfect protection to these falls. 

5. That by a talus of boulders and the Jike, as at the Dimat 
bridge in the vicinity of the works, erosion is prevented. 

6. That where backwater is held up on the flooring of the falls 
no injury has been done, even where the brickwork is admitted 
to be inferior. 

On the foregoing grounds it seems reasonable to conclude 
that the very extensive changes proposed in the report are un- 
necessary, even although the falls, as proposed, may be superior 
to the ogee form. In any case it is clear that the want of back- 
water, and that alone, has been the cause of the injury to the 
falls, and that this breakwater can be, and indeed has been, held 
up at a comparatively small expenditure of either time or 
money. 

It is important now to consider what may be the effect of 
reducing the velocity of the current to the extent proposed to 
be adopted, from 4ft., as calculated by Sir P. T. Cautley, to 3ft. 
per second at Roorkee, and 24ft. a few miles further down. 

When Sir P. T. Cautley originally projected the Ganges Canal 
he had to consider what was the smallest possible channel that 
could with safety pass down a given volume of water. From 
his experience on the Eastern Jumna Canal he determined on 
lin. in the mile, so as to give a mean velocity of about 4ft. per 
second (omitting fractions). Any increase on this velocity he 
considered dangerous, any decrease calculated to add to the cost 
of the work. 

The velocity required was such as would admit of the trans- 
parent water, which enters the canal during the six months of 
the cold season, picking up and carrying forward the silt that is 
suspended in the water of the river while in flood during the 
remaining six months. Now, previous to 1861 it was found 
that the holes scooped out of the bed in the vicinity of the 
works were partially silted up during the hot season, to be again 
It is also 
known that the inundation canals in India are constantly silting 
up, though the water which flows down these canals must be 
purer in the rains than where the river enters the plains. If, 
therefore, with the excessive slopes at which the canal was run- 
ning previous to 1861 deposit took place during the hot season, 
what may be the extent of deposit when the velocity is so much 
reduced ! 

Even now it is found that a deposit has taken place rather 
than a deepening of the bed near Roorkee. This being what 
has occurred when the slope has merely been reduced, to what 
was originally intended with a calculated velocity of 4ft., what 
will be the result of reducing the velocity to 2}ft. and 3ft. per 
second ? 

Indeed, it appears, from the thirteenth paragraph of the report 
referred to, that where the breadth of the canal is nearly 
doubled there is a silting up of the bed, and that without 
reducing the slope of the surface of the water. This fact sug- 
gests the necessity of simply following the operations of nature, 
and leads to the inference that it would be enough for the bed 
to be widened. The average breadth of the canal at the bottom 
is probably about 150ft., instead of what it should be, about 
140ft., and the bed is about 5ft. deeper than it ought to be. To 
fill up the bed to its original level would require the breadth of 
the canal to be 210/t., instead of 140ft., which may be all that 
is necessary without any reduction of slope. 

The author repeatedly, between 1860 and 1863, urged on 
various authorities the necessity of further protective works in 
the bed of the torrent; and he doubts the propriety of attribut- 
ing the defect to the contraction of the waterway of the dam in 
the Rutmoo works. Reference has been made to the necessity 
of a certain amount of silt being held in suspension, in a degree 
proportioned to the character of the soil over which the current 
passes and the velocity of the current. In the present instance 
there is about 5,000 cubic feet per second flowing down the 
canal at a velocity due to a fall of 15in. in the mile over a clay 
bed. Then there is a torrent passing overa sandy bed, with a 
slope of 8ft. in the mile, which brings with it its due proportion 
of silt. Suppose the latter to have five per cent. of silt, and the 
canal only three per cent., suppose also the flood down the 

torrent to be only at the rate of 10,000 cubic feet per second, 
there is then a discharge ef 15,000 cubic feet escaping over a 
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dam, with only three per cent. of silt instead of five per cent ; 
the remaining two per cent. must be obtained from the bed and 
banks of the river, which is enough to account for the serious 
amount of cutting below the dam. 

If the canal were completely closed the river would ere long 
resume its former level, for previous to the opening of the canal 
the floods were for one season passed over these works, and 
instead of there being any cutting there was a deposit of 18in. of 
sand on the flooring of the dam. Contraction of channel only 
causes a scooping in the immediate vicinity of the work, seldom 
extending beyond 100 yards; and in many cases there is a silting- 
up just below the hole formed by the scooping. In the present 
instance the cutting extends for three miles, and beyond this in 
the bed of the river there is a slight silting-up. Where a large 
river flows close below the tail of a dam there is no dangerous 
cutting on the tail, or, rather, every flood replaces the silt scooped 
out. If the flood water in a large river like the Jumna threw a 
a foot or two of backwater on the dam it would be of great 
advantage, as then there would be no danger of any cutting. 
On the Eastern Jumna Canal there is more than one instance ot 
this retrogression of levels, and twenty-five years ago things 
were in much the same state there as they are now at the 
Rutmoo on she Ganges Canal. The difficulty was overcome at 
that period by Sir P. T. Cautley by building masonry drops in 
the bed of the torrent, and the same can now be done on the 
Rutmoo. 

At paragraph 45 of Major Crofton’s report it is proposed 
to have a drop of 3°64ft. immediately below the regulator of 
the Rutmoo works, so as to admit of the necessary calculated 

_ new slope to be given to the canal bed. On this it may be 
remarked that at present a full supply in the canal brings the 
surface of the water within about a foot of the highest known 
flood; so in the event of anything occurring to the regulator 
(either by accident or otherwise), so as to prevent its being 
closed during a very high flood, no harm can be done at the 
aqueduct below. The case, however, is very much altered when 
a drop of 3}ft. is introduced, for then a flood of 13ft. or 14ft. 
may pass down the canal, which will be all the more dangerous 
from having the canal bed held up 4ft. just below the Solanee 
aqueduct. { 

In conclusion, the authbr will only plead as his excuse for 
occupying so much space with his views on the subject of the 
works in question, that so great a portion of his time has been 
spent upon them. He has endeavoured to show to the best of 
his ability what in his opinion has caused the failures referred to 
and suggested means for rectifying them at a comparatively 
moderate expenditure and without loss of time. He has studied 
the plan proposed by Major Crofton, and ventures to submit that 
the re-modelling of the Ganges Canal is unnecessary and liable to 
be attended with danger. 

The author will consider his efforts in laying the circumstances 
of the Ganges Canal works before the public in England, 
through the pages of THE ENGINEER, well expended if they lead 
to a more general appreciation of the great importance of canals 
—* as channels of irrigation to the future prosperity 
of India. 








THE STAFFORDSHIRE POTTERIES. 


THE history of the past hundred years is interwoven with the 
devolopment of all that is great in the commerce and industry 
of England. The invention of the steam engine, the triumphs 
of engineering, the growth of new colonies, and the civilisation 
of vast empires, have combined to render the progress of the 
past century greater than that of any three centuries preceding 
it. Districts which a hundred years ago were wild wastes, un- 
rescued from morass, or clothed with mavis-haunted forest 
glades, have been transformed, as if by magic, into world- 
renowned centres of industry, and echo with the roar of teem- 
ing Cities, 

Few industrial localities present a more vivid example of 
this rapid transformation than the Staffordshire Potteries, the 
scene of Wedgwood’s splendid triumphs, and the home of 
wedded art and handicraft. In this instance the ware of the 
potter has been the transforming spell; and by its power a dis- 
trict which, a hundred years ago, was described by the old 
chroniclers as “a bleak and rugged landscape, very sparse of 
inhabitants,” now teems with active life, and occupies an ho- 
nourable place among the world’s great workshops. 

The potter's art yields to none in point of antiquity, and 
appears, from the earliest ages, to have been common to all 
nations. In the Book of Job allusion is made to the “clay of 
the potter,” and other sacred writers draw from the potter's 
occupation many a pointed metaphor. The potters of Samos, 
one of— 

** The classic isles of Greece,” 
were the first to acquire celebrity in the art, their praise being 
sung by Homer. The Egyptians also, in the proud days of the 
Pharoahs, were skilled in the manufacture of drinking vessels 
and of urns in which to lay the ashes of their dead. To the 
entiquarian the potter's art has proved a valuable legacy. It 
has preserved to him a silent but faithful record of the his- 
tory, manners, customs, and faiths of the ancient inhabitants 
of the earth. The metals of those distant ages have corroded, 
the wood has fallen to decay, but the pottery of our rermoter 
ancestors has not changed through the long lapse of centuries, 
and thus we are able to compare the rude, unglazed earthen- 
ware of ancicnt Greece with the more elaborate examples of 
Etruscan art; and the “ carefully-fashioned pottery of the 
ltomans” with the oriental vases of ancient India, the chaste 
ware of China, or the fanciful productions of Mexico, all dating 
their manufacture prior to the Christian era. 

With the progress of European art the potters’ clay yielded 
to its increasing power; but although porcelain had been manu- 
factured in China a century before the birth of Christ, it was 
not until the early part of the sixteenth century that the Euro- 
peans exchanged the uncouth pitchers of Egypt for the trans- 
iucent porcellana, or drinking cup, of the Portuguese. So long 
was the use of porcelain confined to the Celestial empire that on 
its introduction to Europe it was called China,a name it has ever 
since retained. 

The manufacture of white porcelain was not commenced in 
Europe until the year 1709, when Frederic Béttger, an alche- 
mist, after long years of vain research after the philosopher's 
tone, chanced to discover some white-looking earth, of which, 
alter some experiments, he manufactured some porcelain, the 
material for which it was popularly believed was only to be 
found in China Establishing himself at Dresden, Béttger 

minded that world-renowned seat of earthenware manufacture 
Although the workpeople of the first Dresden potter were sworn 
y to the grave’ as to the modus operandi, the 
ecret somehow oozed out, and potteries for the fabrication of 
mm spread to Vienna, Munich, and other parte cf the 
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rence to Christianity, did much to improve the style of art; and 
some beautiful specimens of ceramic ware were made two 
centuries ago at the world-renowned pottery of Sévres. The 
porcelain first produced in England was made of a fine white 
sand obtained at Alum Bay, in the Isle of Wight, mixed with 
plastic clay and powdered flint glass, and covered with a leaden 
glaze. It was first made at Chelsea, but in the year 1748 the 
manufacture was transferred to Derby. Three years later the 
Worcester Porcelain Works were established by the renowned 
Dr. Wall; and in 1760, or thereabout, the fabrication of porce- 
lain was commenced in North Staffordshire. Thus the potter's 
art, which in its crudest forms had been known in England for 
centuries, was not introduced in its fairer shape until within a 
comparatively recent period; but so rapid has been its develop- 
ment, that English ware has become more famous across the four 
seas than the Etruscan vases or the porcelain of China were of 
old. The Staffordshire Potteries is now the chief centre of the 
trade, and the rise and progress of this district, in one of the 
most attractive forms of art-industry, affords an interesting sub- 
ject of inquiry. 

The manufacture of brown earthenware was introduced into 
North Staffordshire about the end of the sixteenth century. The 
earliest record of the industry occurs about the time of the 
Stuarts, when Burslem is called, both in the maps and histories 
of that period, the “Butter Pottery.” This name owed its 
origin to the existence of a small establishment for the manu- 
facture of butter-pots. These pots were of cylindrical shape, 
and an Act of Parliament, passed a.p. 1670, required them to be 
6 1b. in weight, and sufficiently capacious to contain not less than 
141b. of butter. This Act was, it appears, obtained to prevent 
frauds which had been practised upon the public by certain 
potters, who made the pots of great thickness at the bottom to 
increase their weight. 

Dr. Plott, the acknowledged historian of Staffordshire, writing 
A.D. 1686, gives a graphic and succinct description of the manu- 
facture of earthenware in the county at that period, which we 
cannot do better than transcribe. The worthy doctor after some 
preliminary observations proceeds to say—‘* The greatest pottery 
they have in this county is carried on at Burslem, near New- 
castle-under-Lyne, where for making several sorts of pots they 
have as many different sorts of clay, which they dig round about 
the towne, all within half a mile’s distance, the best being found 
nearest the coale, and are distinguish’d by their colours and uses 
as followeth: 

“1, Bottle clay, of a bright whitish streaked yellow colour. 

“92, Hard fire clay of a duller, whitish colour, and fuller 
intersperst with a dark yellow, which they use for their black 
wares, being mixt with the, 

“3. Red blending clay which is of a dirty red colour. 

“4, White clay, so called it seems, though of a bluish colour, 
and used for making yellow-coloured ware, because yellow is the 
lightest colour they make any ware of; all of which they call 
throwing clays, because they are of a closer texture, and will 
work on the wheel;— 

“Which none of the three other clays, they call slips will any 
of them doe, being of looser and more friable natures; these 
mixed with water they make into a consistence thinner than a 
syrup, so that being put into a bucket it will run out through a 
quill, this they call slip, and is the substance wherewith they 
paint their wares, whereof the, 

“1. Sort is called the orange slip, which before it is work’d is 
of a greyish colour mixt with orange balls, and gives the ware 
(when annealed) an orange colour. 

“2. The white slip, this before it is work’t is of a dark bluish 
colour, yet makes the ware yellow, which being the whitest colour 
they make any of, they call it (as they did the clay above) the 
white slip. 

“3. The red slip, made of a dirty reddish clay, which gives 
wares a black colour; neither of which clays or slips must have 
any sand or gravel in them; upon this account, before it be 
brought to the wheel, they prepare the clay by steeping it in 
water in a square pit, till it be of a due consistence, then they 
bring it to their beating board, where with a long spatula they 
beat it till it be well mixt, then being first made into great 
squarish rolls, it is brought to the wageing board, where it is 
slit into flat thin pieces with a wire, and the least stones or 
gravel pick't out of it. This being done they wage it, i.e., knead 
or mould it like bread, and make it into round balls proportion- 
able to their work, and then ’tis brought to the wheel, and formed 
as the workman sees good. 

“When the potter has wrought the clay either into hollow or 
flat ware, they are set abroad to dry in fair weather, but by the 
fire in foule, turning them as they see occasion, which they call 
waving ; when they are dry they stouk them, «.e., put ears and 
handles to such vessels as require them. These also being dry, 
they then slip or paint them with their severall sorts of slip, 





according as they designe their work, when the first slip is dry, 
laying on the others at their leasure, the orange slip makeing the 
ground and the white and red the paint; which two colours | 
they break with a wire brush, much after the manner they doe 
when they marble paper, and then cloud them with a pencil 
when they are pretty dry. After the vessels are painted they 
lead them with that sort of lead ore they call smithum, which is | 
the smallest ore of all, beaten into dust finely sifted and strewed | 
upon them, which gives them the gloss but not the colour ; all 
the colours being chiefly given by the variety of slips, except the 
motley colour, which is procured by blending the lead with 
manganese by the workmen called mangus. But when they 
have a mind to shew the utmost of their skill in giving their 
wares a fairer gloss than ordinary, they lead them with lead 
calcined into powder, which they also sift fine and strew upon 
them as befor, which not only gives them a higher gloss, but 
goes much further too in their work than leal ore would have 
done. 

“After this is done they are carried to the oven which is 
ordinarily above eight foot high and about six foot wide, of around 
copped furme, where they are placed one upon another from the 
bottom to the top; if they be ordinary wares, such as cylindricall 
butter-pots, &c., they are not leaded but exposed to the naked fire, 
and so in all their flat ware though it be leaded, having only 
parting shards, i.e, thin bits of old pots put between them to 
keep them from sticking together. Lut if they be leaded 
hollow wares they doe not expose them to the naked fire but 
put them in shragers, that is, in coarse metall’d pots, made of | 
marl (not clay) of divers forms according as their wares require, 
in which they put commonly 3 pieces of clay called Bobbs for | 
the ware to stand on, to keep it from sticking to the shragers ; | 
as they put them in the shragers to keep them from sticking to 
one another (which they would certainly otherwise doe by reason 
of the leading), and to preserve them from the vehemence of the 
fire, which else would melt them down or, at least, warp them. 
In 24 hours an oven of pots will be burnt, when they let the fire 
goe out by degrees, which in ten hours more will be perfectly 
done, and then they draw them for sale, which is chiefly for 
the poor cratemen who carry them at their backs all over the | 
countrey, to whome they reckon them by the piece, i¢., quart, | 
in hollow ware, sv that 6 pottle or 3 gallon bottles make a 


dosen, and so more or less to a dosen as they are of greater 
or lesser content. 

“The flat wares are also reckoned by pieces and dosens, 
but not (as the hollow) according to their content, but their 
different breadths.” 

This quaint description is admitted to be an accurate sketch 
of the state of the Staffordshire Potteries towards the close of 
the seventeenth century, being corroborated by Pitt, and other 
historians, as well as by specimens of the wares of that early 
period which have been dug up at Burslem and other places in 
the district. From these specimens, many of which are still 
preserved, it is evident that the butter-pot is the most ancient 
form of North Staffordshire ware, being composed of the coarsest 
clay, and displaying the rudest workmanship. The oldest of 
them are without any glaze whatever, and others exhibit no 
other ornament than pounded lead ore sprinkled on the interior 
while the clay was moist. This partial glazing was the first 
step towards improvement from the ruder articles manufactured 
here up to the year 1670. In the year 1690 two Dutch potters, 
named Elers, commenced at a village called Bradley, the manu- 
facture of tea-pots and a ware resembling the unglazed red china 
of the East, which they improved upon by glazing it with salt, 
Many specimens of this “ salt-glazed” ware have been disco. 
vered, some of which bear the impress of a crown and the 
initials of King William and Queen Mary, and others have a 
fairly-executed medal of the queen in basso-relievo. These were 
chietly composed of a peculiar clay, then known as “ can marl,” 
found near Burslem. Specimens have also been discovered of a 
mixture of this clay with white sand or powdered gritstone, 
which abounded at Mole Cup. This was covered with a salt 
glaze, and was called “ Crouch-ware.” 

At the close of the seventeenth century the pottery trade in 
and around Burslem included the manutacture of dishes, jugs, 
candlesticks, and a great variety of other articles of use or 
beauty, which were profusely coloured—white clay not having 
yet been introduced. In the year 1715 a stimulus was given to 
this industry by the introduction of a purer clay from Devon 
and Dorsetshire, which was used, first, tor washing the insides 
of the common ware; next, for ornamenting the exterior; and 
eventually it was used for the manufacture of a better class of 
articles. A superior ware soon followed, produced by the com- 
bination of Dorset and Devon clay with a small proportion cf 
calcined flint, the articles made from which were neat, clear, and 
durable, and were soon extensively demanded by the merchants 
of Holland, Germany, Russia, and other distant markets.* In 
the year 1720 Burslem contained twenty pottery ovens; and 
from this time considerable progress was made in the art work- 
manship connected with the manufacture of earthenware Eni 
couraged by the success of the potters in France and elsewher, 
those of Staffordshire soon became skilful in the fabrication ox 
table services, ornamented with mosaic and _basket-work, 
barleycorns, and other fanciful patterns; and subsequently 
the painting of birds, flowers, and figures, in imitation cf 
the eastern ware, was practised with success. The body 
of the ware gradually assumed a nearer approach to whitenes:, 
and the manufacture of “white stone” ware soon became the 
great staple of the Staffordshire Potteries. This ware was 
varied in tint by the application of chemical properties. Ly the 
addition of manganese “ tortoise-shell”” ware was produced ; and 
ground zaffer transformed the ordinary white ware into “agate,” 
which latter was made into knife-handles for Sheffield, and snutt- 
boxes for Birmingham. Other descriptions worthy of notice 
were the “melon” and “cauliflower” ware; and in 1750 Enoch 
Birch, of Tunstall, introduced the beautiful “ cream-coloured” 
ware, In the same year Messrs. John and Thomas Wedgwood, 
of Burslem, erected “the first manufactory here not covered 
with thatch,” near which they built a handsome residence, 
known to this day as the “big house.” At this time the 
earnings of the potters in Staffordshire varied from 5s. to 7s. per 
week, which latter sum was considered good wages for a foreman 
or manager. 

Before proceeding to notice the present extent and condition 
of the Staffordshire Potteries we must glance briefly at the 
distinguished group of industrial herves to whose genius and 
labour the district is so largely indebted for its fame. Foremost 
of the throng stands the world-renowned Josiah Wedgwood, 
whose character is well embodied in the Laureate’s couplet— 

“He made by force his merit known, 
And lived to clutch the golden keys.” 
It would be needless, even did our space permit, to enter into a 
history of Wedgwood’s remarkable career. The graphic sketches 
of Miss Meteyard and Mr. Smiles, and the enchanting eloquence 
of Mr. Gladstone, have combined to render his useful and 
laborious life in all its leading incidents “familiar as a household 
word.” Born of comparatively humble parents, and conse- 
quently unaided either by favour or fortune, 
“ He broke the bonds of circumstance, 
And grappled with his evil star ;” 
and proved in his life the truth of the oft-exploded sentiment 
that 
“ Men may rise on stepping-stones 
Of their dead selves tu higher things.” 
The following are the principal species of earthenware and 
porcelain for which we are indebted to Wedgwood’s inventive 
skill and untiring industry :— 

Ist, Verra Cotta, resembling granite, porphyry, Egyptian 
pebble, and other beautiful siliceous or crystalline stones. 

2nd, Basaltes, a black porcelain biscuit, having nearly the same 
properties as a natural stone, striking fire with steel, receiving 
a high polish, and impervious to the action of acids or fire. 

3rd, White Porcelain Biscuit, a smooth wax-like ware, re- 
sembling basaltes except in colour. 

4th, Jasper, a white porcelain biscuit of remarkable delicacy 
and beauty, possessing the exceptional property of receiving 
through its whole substance, from the admixture of metallic 
calces with other materials, the same colour which those calces 
communicate to glass or enamels in fusion. ; 

5th, Bamboo, a cane-coloured biscuit-porcelain, having similar 
properties to the basaltes. ; 

6th, Porcelain Biscuit, resembling agate, and adapted, from its 
hardness and resistance, for the manufacture of chemical vesssels. 

But the ware on which the fame of Wedgwood chietly rests 
is known as “Queen's ware,” composed of the whitest clays 
mixed with a due proportion of flint. The purity of this ware, 


| added to its durability and adaptation, soon rendered it univer- 


sally popular and brought it into general use. It was this ware 
which obtained for Wedgwood the distinction of Queen's Potter, 
and which brought the productions of North Staffordshire into 
successful competition with the Potteries of France and other 
countries Wedgwood's Dauie 4 associate dl with the comatruction 
of the Trent and Mersey Canal, which added so uiuch to the 
commercial progress of the district He erected in his later 
years a manufactory, village, and mansion, which he called 
Etruria, after the Etruscan capital, which was destroyed with 

* The useful properties of Gint in connection with the manufacture of 


earthenware were first discovered aceklentally by Mr. Asiwury, in the year 
1720, from which Uae it was large!) used 
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Pompeii, Herculaneum, and other cities, a.D. 79. Here, after a 
life of useful and honourable toil, Wedgwood died. in the year 
1795, aged sixty-four. Josiah Spode, of Stoke, was another of 
the “fathers of the Staffordshire Potteries.” He flourished at 
the dawn of the present century, and made considerable improve- 
ment in the quality of Staffordshire ware. Blue printed earthen- 
ware, and enamelled china, were the chief descriptions to which 
he directed his attention, and we are indebted to him for the 
process of ornamenting china in raised unburnished gold. In 
the year 1806, the Prince of Wales and the Duke of Clarence 
yisited Spode’s extensive Pottery, and he received the appoint- 
ment of “ Potter to the Prince of Wales.” 

Enoch Wood of Burslem, Ridgway of Shelton, Minton of 
Stoke, Davenport of Longport, Mason of Lane Delph, Bourne of 
Fenton, Dimmock of Hanley, Hicks of Shelton, and Meigh of 
Hanley, are among the other old names associated with the rise 
and progress of the Staffordshire Potteries, all of whom have 
contributed more or less to the present remarkable development 
of the district. 

We come now to consider briefly the present condition and 
extent of this world-renowed centre of industrial enterprise. 

The district known as the Staffordshire Potteries is locally 
situated in the northern division of the hundred of Pirehill, and 
is in extent about ten miles in length by one and a-half miles in 
average breadth. The district is very thickly studded with 
towns and villages, the following being among the more impor- 
tant, viz., Stoke, Hanley, Bucknall, Etruria, Cobridge, Long- 
ton, Fenton, Burslem, Longport, Brownhills, Sneyd, Tunstall, 
Goldanhill, Kidsgrove, Wolstanton, Norton, Talk o’ the Hill, 
Chell, Newchapel, Normicott, Mowcop, Wetley Rocks, and Bid- 
dulph. All these localities are more or lesa engaged in the great 
staple trade of the district, and the scene presented by the out- 
ward evidence of internal industry is only equalled by the Black 
Country in the southern extremity of the county. Vegetation 
is “ conspicuous by its absence,” and even the sunlight is veiled 
by the dense clouds of smoke which ascend like incense from 
the shrine of labour. The limited area between the towns is 
occupied by coal and iron mines, and clay pits, the whole being 
intersected by railways and canals, like an elaborate piece of 
network. There is, consequently, contained in a small compass 
all the leading elements essential to the prosperity and progress 
of the district. 

The number of potteries distributed over this densely pupu- 
lated area is estimated as follow :—Earthenware factories, 134 ; 
china, 60 ; parian, 26; miscellaneous, 40, making a total of 260. 
Among the more extensive and widely known of these esta- 
blishments may be named those of Alderman Copeland, Minton 
and Adams, of Stoke (the parish town of the Potteries) ; Beving- 
ton, Brown, Westhead, Stubbs, and Meakin, of Hanley; Josiah 
Wedgwood and Sons, of Etruria; Broadhurst, Bridgwood, and 
Hulse, of Longton ; Cork, Collinson, and Edwards, of Burslem; 
and Wileman, of Fenton. But at many of the potteries less 
known to fame, ware is fabricated of equal chasteness and excel- 
lence of workmanship. 

The articles of manufacture comprised in the various 
departments are almost, ad infinitum, ranging in size from 
agate buttons to large vases aud statuary, and in quality from 
brown earthen vessels to the elaborate dinner service almost 
“worth its weight in gold.” Cups, saucers, plates, dishes, 
candlesticks, door furniture, parian statuettes, terra cotta tiles, 
children's toys, tobacco pipes, chimmey ornaments, jugs, toilet 
ware, flower-pots, snuff-boxes, inkstands, bottles, and rustic 
ware, may be named to illustrate the bewildering variety of 
articles, both for use and beauty, manufactured here. The 
range afforded for the display of artistic skill is almost bound- 
less, and every year Witnesses a growing advancement in the 
decoration and symmetrical outline of the various goods pro- 
duced. The antiquated Chinese “ willow-pattern”’ plate, which 
can afford to laugh perspective out of countenance, and which 
is unfettered by the simplest rules of art, holds its own among 
the million who patronise the cheap ware, but in the better 
qualities of china, where the purchaser is more anxious to secure 
excellence than cheapness, ware is being produced in this smoky 
district which cannot fail to win the admiration of all lovers of 
the beautiful, and which is destined to adorn the profusely 
aoe salons of the great, and even the abodes of royalty 
itself. 

The productions of the Potteries are extensively exported to 
the colonies, America, the Continent, India, and, in fact, more or 
less to all the markets of the globe. The home demand is, of 
course, also very considerable, and the rate of production is 
rapidly increasing from year to year. 

The aggregate number of workpeople employed in the various 
branches of the trade exceeds 10,000, the rate of whose remune- 
ration is equal to that of the workmen in other large centres of 
British industry, differing, of course, in proportion to the ‘skill 
required in the several departments. . Their condition has of late 
considerably improved, but formerly it was not very satisfactory. 
The hours of labour were prolonged, the shops were, in many 
cases ill ventilated, and the sanitary arrangements of the towns 
were somewhat behind the age, so that ten years ago the rate of 
mortality was excessively high, and the district might, in more 
senses than one, have been termed the “ Potters’ Field.” In 
1864, however, the Factory Act was extended to the Potteries, 
and since its introduction so marked a change for good has been 
apparent, that the greatest opponents to the measure now acknow- 
ledge its beneficial influence. .'The report’ issued ‘by Mr. Baker, 
the Government. Inspector, a few weeks ago, is highly satis- 
factory. It states that there are 1,625 children at school as 
“half-timers,” the hours of labour have been generally reduced, 
in some cases from fourteen to. ten and a-half hours per day ; 
there is less admixture of males and females at work; and both 
employed and employers are obtaining an advanced price for the 
labour and capital they respectively invest. | The ultimate moral 
results of such an improved physical condition can hardly be 
over-estimated. Toa district so’ fully dependent upon the 
intelligence and skill of its workmen, it is of the wtmost advan- 
tage that the children of the present, who will be the men and 
women of the next generation, should be fitted for the high 
position’ they will occupy among the ‘art Tabourers of the 
country. 

_ The future of the Staffordshire Potteries is full of promise. 
There is every reason to anticipate a continunnce of that steady 
extension of enterprise which has characterised the district in 
the past, and obtained for its production so lofty a renown, and 
with the development of its material greatness we may hope 
that the toiling population, who by their art-labours wield 80 
kreat a refining influence in the world, will continue to exhibit 
those principles of intelligence and virtae which eonstitute the 
basis and foundation of all true prosperity. 

t TT: 

SUGAR IN Baewentes According to a return, moved for by 
Mr. Locke, of the total consumption of sugar for the year ending 
the WOth Se ptember, 1865, in breweries, 4,224, 166 Ib. of sugar were 


consumed in London breweries, 1,686,608 Ib, in the provinces, 
200,799 ia Scotland, and 81,175 Ib, in Lreland. 





THE INTRODUCTION OF THE SCREW PRO- 
PELLER INTO THE UNITED STATES. 


Tue fate of mechanical inventions is much like that of the 
seed in the parable. The invention must fall on a proper soil 
and be nurtured by favourable circumstances of time and place 
in order to bloom into success. The application of the steam 
engine to navigation was of greater necessity to the large extent 
of rivers and lakes of the States than with ourselves; and Fulton 
did right to take his marine engine back to his own country. 
For similar reasons, the screw propeller worked its way into use 
there much quicker than with ourselves. This factis very evident 
from the following table, furnished to Mr. Woodcroft by Captain 
Ericsson. This list was prepared by Lieutenant Johnson, of the 





Swedish navy, in 1843, “in pursuance of orders from his govern. 


ment.” Early in the following year (1844) a very large addition 
was made to the steam fleet provided with Ericsson’s propeller 
both on the inland waters of America and on the ocean. Of the 
latter may be mentioned the bark Edith and the steamships 
McKim, Marmora, and Massachusetts. The last vessel was 
subsequently purchased by the United States government. It 
became the flagship of General Scott at the landing of Vera 
Cruz, which resulted in the conquest of Mexico, It is worthy 
of notice that Ericsson applied his propeller to upwards of sixty 
vessels in America before any other form of propeller was adopted 
or a single attempt made at evading his patent, Nor is it less 
worthy of remark that the adaptation of his propeller proved a 
great commercial success from the start, many of the original 
vessels being now, after fifteen years of service, in good working 
condition, 


List or STEAM VESSELS IN NORTH AMERICA PROVIDED WITH THE ERICSSON SCREW PROPELLER UP TO DEcEMBER, 1843. 
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New York 1. «os oc sce co of Oswego to Chicago es «2 os «2 8 es 2 50 | 140 98 | 21 6} 6} 6] 51] 9 ae 
Washington., .. «2 ss «8 e« Hudson River .. .. oc of 8 ef oe 1 60 170 103 26; . 7 6 7 4 ° 
Rufus Page, owner .. «2 «2 «+ Zast Coast of America se «2 os «+ 1 50 172 15 |23, 6/ 6/ ,, 6} 10 ” 
Rufus Page ,, os 00 ee ef ” ” 1 50 172 115 | 23) «(G6 | 6G e 6 | 10 ” 
Beck « ee 06 of 6 a am 2 55 172 125 22), 6 |» 7h we ” 
Captain Sanford, owner .. «+ e+ ” " 2 65 | 172 | 125 | 22) |] Gin] 7] » " 
Williams and Barns ,, .. + " ” 2 60 | 172 | 124 | 22 | Gi wl Tl» ” 
Captain Coit Sa Via a oh ” » a | 6 [172 |i joe} ] 6] TP ad 





























* These vessels have a single screw. 


The majority of these vessels were provided with two screws, 
the outer one fixed on a solid shaft encased by a hollow one, on 
which the other screw was fixed, as described and illustrated in 
Ericsson’s English patent specification, No. 7149, a.p. 1836. 
Both the shafts passed directly through the centre of the stern- 
post into the body of the vessel; and the spiral blades of the 
propellers were of course set in opposite directions. Those 
marked * in the table had a single screw. 

The following diagram of the Princeton, U.S. war ship, com- 
pared with the results obtained with the English vessels Medea 
and Pheenix, is intended to show the advantages of the screw (of 
the original kind patented by Ericsson), then (1846) used on the 
Princeton :— 








with other critics who undertook to ridicule me for my efforts 
in displacing the paddle-wheel with my propeller. Government 
officers at Washington, enjoying a reputation for high scientific 
attainments, proved by mathematical demonstration, that the 
Princeton never could be propelled at the rate of five miles an 
hour with the instrument I had proposed. The most prominent of 
the government naval constructors assured his department that 
a mere glance at the propeller intended for the frigate was sufli- 
cient to convince the practical eye of the absurdity of the scheme 
—‘the surface of the blades was too small, and out of proportion 
to the body to be propelled.’ The President of the United States 
was informed by competent engineers who had examined the 
engine intended for the ship, that it was constructed on erro- 
neous mechanical principles, and that utter failure would infallibly 
attend the experiment. President Tyler was quite convinced by 
the representations thus made, but with a liberality that does 
him great credit kindly reminded Captain Stockton that great 
improvements seldom succeeded at first, and that, in case of the 
probable failure of the experiment, he would stand by and give 
his firm support to those engaged in the laudable enterprise. 
The Franklin Institute looked on the undertaking with much 
displeasure, and the builders of the engines received intimations 
from members of the institute that they ought not to be parties 
to wasting the public money on such a scheme.” 

This, it must be remembered, was in 1846, and the whirligig 
of time, with its other changes, has certainly brought round its 
compensations to Captain Ericsson. 





= 





SovutH KENsIncTON MusEuM.—- Visitors during the week ending 
6th May, 1866:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. till 10 p.m., 9,733. On Wednesday, Thursday, and Friday 
(admission 6a), from 10 am. till 6 p.m., 2,025. National Por- 
trait Exhibition, by payment, 3,985. Total, 15,743. Average of 
corresponding week in former years, 10,945. Total from the 
opening of the museum, 5,992,152. 

History oF a TorPEDO Boat. — A Confederate report of the 











Princeton.| Medea. | Phoenix. 

Area of immersed midship section, feet .. .. 345 363 351 
Area of piston of steam cylinder, inches.. .. 2,496 2,419 2,419 
Stroke of piston, feet .. 2. oe se oe oe 3 5 5 
Namber of strokes per minute .. .. «os 34 224 21 
Speed of piston per minute, feet .. eo es 204 225 210 
Quantity of steam of atmospheric pressure 

consumed by each cylinder per minute, 3,508 3,780 3,528 

cubic fect se. es co te ce ce oe 
Rate of steaming in still water per hour, ’ , ° 

Statute miles 4. «2 os 08 of oe 13°6 ns 7 











The above table of speed and consumption of steam refers to 
the immersed midship section here represented, “The Prince- 
ton,”’ observes Ericsson, “ attained the speed stated in the above 
table with nearly a full crew on board, and a full complement of 
coal, water, and stores ; while the British frigates were perfectly 
light. When fitted for sea the Phoonix and Medea have never 
made more than 94 statute miles per hour” (See vol. i. Tredgold, 
appendix). 

Captain Ericsson further observes to Mr. Woodcroft that “he 
is not aware of any performance that has equalled it;” and “ most 
assuredly does this great efficiency of a propeller with the entire 
acting surface near the periphery, prove the impropriety of the 
extreme reduction of surface towards the extremity of the blades, 
which is now the order of the day.” 

Thia success waa not, however, obtained without the usual 
<litticulties and combats to be undergone by any new invention. 
Ip the “ Congressional Report, No. 681, of the 29th Congress,” 
will be found introduced an instance of “the attacks to which,” 
says Ericsson, “1 was continually exposed in consequence of my 
wudlertaking to displace the paddle-wheel in the American navy. 
It will be proper here to observe that Captain Frager's—the critic 
of the propelle:—attack was polite and reascnable in comparison 





def of Mobile, Alabama, narrates the eventful history of a 
torpedo boat as follows :—‘‘One very remarkable vessel of this 
sort was constructed in Mobile, and sent by rail to Charleston, 
where it was used against the Federal fleet. It was built of 
boiler iron, was about 35ft. long, and was manned by a crew of 
nine men, eight of whom worked the propeller by hand. The 
ninth steered the boat and regulated her movements below the 
surface of the water. She could be submerged at pleasure to any 
desired depth, or could be propelled upon the surface. In smooth, 
still water her movements were exactly controlled, and her speea 
was about four knots. It was intended that she should approach 
any vessel lying at anchor, pass under her keel, and drag after 
her a floating torpedo, which would explode on striking the side 
or bottom of the ship attacked. She could remain submerged 
more than half au hour without inconvenience to the crew. Soon 
after her arrival in Charleston, Lieutenant Payne, of the Con- 
federate navy, with eight others, volunteered to attack the Federal 
fleet with her. While preparing for their expedition the swell of 
a passing steamer caused the boat to sink suddenly, and all hands, 
except Lieutenant Payne, who was at the moment standing in the 
open hatchway, perished. She was soon raised and again made 
ready for service. Lieutenant Payne again volunteered to com- 
mand her. While lying near Fort Sumter she capsized and again 
sunk in deep water, drowning all hands except her commander 
and two others. Being again raised and prepared for action, Mr. 
Aunley, one of the constructors, made an experimental cruise in 
her in Cooper river. While submerged at great depth, from some 
unknown cause she became unmanageable, and remained for many 
days on the bottom of the river, with her crew of nine dead men. 
A fourth time was the boat raised, and Lieutenant Dixon, of 


Mobile, of the Twenty-first Volunteers, with eight others, went 
out of Charleston harbour in her and attacked and sunk the 
Federal steamer Housatonic, Her mission at last a-complished 





she disappeared for ever with her crew Nothing is known of 
their fate, but it is believed they went down with the enemy.” 





THE ENGINEER. 
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Gacune dame cnt tomes Sa oe Meee Scott for Mr. Holt, NOTES FROM es AND EASTERN their smoke can be found. They thirty-two furnaces, 
Liverpool, and is intended, the Agamemnon and UNTIES. : and applied immense heat under nineteen iron retorts for the 
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powder was 6,550 1b., and a mass rock, gomputed to be about 
40,000 tons, was displaced with ease and safety and landed on the 
quarry floor. 

On the evening of the 23rd inst. the eleventh meeting of the 
session of the Royal Scottish Society of Arts was held in their 
hall, George-street, Edinburgh, Sheriff Hallard presiding. Mr. 
Thomas Scott, engineer, Inverkeithing, read a paper descriptive of 
improvements in sinking tubes, cylinders, or caissons for the 
foundations of piers. The peer was illustrated by drawings of a 
compound caisson invented by Mr. Scott. The paper was remitted 
to a committee. Professor C. Piazzi Smyth then delivered a 
lecture on Egypt, for which a hearty vote of thanks was recorded. 

The traffic returns on the various Scotch railways are steadily 
increasing, as will be seen from the following, the past week of 
1866, as compared with the corresponding week of 1865 :— 


1866. 1865. 

North British .. «2 oo o- £4509. £23,419 
Caledonian .. oe 08 ee 2554 24,009 
Glasgow and South-Western .. oe 11, 16% 10,210 
Scottish North-Eastern .. ss oe oe 6 ee 5,044 
Highland Raiiway ee 3.027 2,795 
Great North of Scotland .. 1,600 193 
Deeside eo ce 08 ce 08 ee 331 349 
Pirth and Cly de Junction eo ee 324 303 
ge ene 

Total os oe ce os 6 oe 73,002 «e oe 68,802 








Soutu KENSINGTON Museum.— Visitors during the week ending 
2ist April, 1866:—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., 11,434. On Wednesday, Thursday, and Friday 
(admission GA), from 10 a.m. till 6 p.m., 2,213. National Por- 
trait Exhibition, by payment, 3,995. Total, 17,642. Average of 
corresponding week in former years, 11,432. Total from the 
opening of the museum, 5,961,000. 

THE Parisians are now drinking water drawn from the celebrated 
champagne country of Aisne. The river Dhuis has been brought 
through an aqueduct eighty-four miles in length, seventy-four 
miles of which are solid masonry work, with an inclination of 
about six inches to the mile. A little over nine miles are in cast 
iron conduits across valleys, the inclination of which is about 
thirty-five inches per mile. The works were commenced on the 
Ist of June, 1863, and finished in September last. They cost 
sixteen million francs. 

Gems.—The artificial production of gems is a subject of much 
interest. A new method of making rubies has been discovered. 
A mixture of fluoride of aluminium with « little fluoride of 
chromium is placed in a Hessian crucible lined with calcined 
alumina. In the midst of the mixture of fluorides is placed a 
small platinum crucible containing boracic acid. The outer 
crucible is well covered, apd the whole exposed to a temperature 
sufficiently high to volatilise both the boracic acid and the 
fluorides. The vapour of the acid decomposes that of the 
fluorides, fluoride of boron is formed, and crystals of the mixed 
oxides of aluminium and chromium are deposited. If the mixture 
of the fluorides be made in the right proportions these crystals 
will have exactly the same composition, specific colour, lustre, 
and other properties as the most perfect natural rubies. 

THe British ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE. 
—The next annual meeting will be held at Nottingham, on 
Wednesday, August 22n1 and the following days, under the 
sresidency of W. R. Grove, Esq., Q.C., F.R.S., the eminent patent 
arrister, the contriver of the electric battery going under his 
name, the author of the ‘Correlation of Physical Forces,” and of 
many papers expounding other important discoveries in natural 
philosophy. The following gentlemen are to be the presidents of 
the several sections:--Section A, Mathematical and Physical 
Science, Professor Wheatstone, of King’s College ; B, Chemistry, 
Professor Falkland; C, Geology, W. J. Hamilton, Esq.; D, Biology, 
Professor Huxley; E, Geography and Ethnology, Sir Charies 
Hamilton; F, Economic Science and Statistics, Lord Belper, 
formerly Chief Commissioner of Railways, and elevated to the 
peerage in 1856; G, Mechanics, James ge Esq., of steam- 
hammer notoriety. The general secretary will be Francis Galioa, 
Esq., F.R.S., 42, Rutland Gate, London, the eminent traveller, 
and the author of an interesting book called *‘‘The Art of 
Travel ;” as assistant general secretary, George Griffith, Esq., 
5, Park Villas, Oxford; and as general treasurer, W. Spottis- 
woode, Esq., F.R.S., 50, Grosvenor-place, London, formerly public 
examiner of matheratics at Oxford, but now of the firm of the 
Queen’s printers. Information concerning the local arrangements 
may be obtained from the local secretaries at Nottingham, Dr. 
Robertson, E. J. Lowe, Esq., F.R.A.S., Rev. J. F. M’Callan, and 
the notices of papers proposed to be read should be sent to the assis- 
tant general secretary before August Ist. It is to be hoped that 
proceedings of the Mechanical Section will be as interesting as 
those last year at Birmingham. 

Great NortHern Ratway.—On Saturday an' experimental 
trip was made on the Great Northern Railway, between Doncaster 
and York, with a train, intended on and after ‘Tuesday next to run 
between King’s Cross station and Edinburgh, leaving the former 
station at 9.15, and fitted up with Mr. Preece’s communication 
between engine driver and guard, as adopted on the London and 
South-Western line for twelve months, and on the Midland Rail- 
way for a few weeks past. The train left the Doncaster station at 
10.45a.m., and wasaccompanied by Mr. Sturrock, the Great Northern 
Company's engineer; Mr. Griffiths, the carriage superintendent; Mr. 
Scratchard, of the Manchester, Sheffield, and Lincolnshire Railway; 
Mr. Preece, and other gentlemen. ‘The experiment combined 
communication between the various guards of the train (which 
embraced three vans and eight first and second-class carriages), 
between passengers and guards, and between guards and engine- 
driver. The experiments were conducted with perfect regularity. 
The train between Knottingley and Milford Junction was broken 
in two to represent the accidental breaking away of a portion of a 
train, and continuous signals were made to all the guards. It was 
also shown how portions of the train as it passed through Don- 
caster could be slipped off, without bringing the train to a stand, 
or in any way interfering with the communication between the 
passengers and guard. Mr. Sturrock, the company’s engineer, ex- 
pressed himself satisfied with Mr. Preece’s system of communica- 
tion; and Mr. Preece, at York station, had the Batam | of 
explaining his system to the officials of the North-Eastern 


Company. 





the stern, but she made twelve knots an hour. Her le! 
230ft. ; th, 30ft. 4in.; and depth, 22ft. Gin.: her engines are 


of 160-horse wer, and her tonnage is 819 tons register; gross, 
1,025 tons. She has accommodation for 36 first-class; 
18 second-class; and can convey 500 emi ts third-class. She is 


migran 
intended as a mail steamer from Hull to Gothenburg, and will 
make her first voyage there on Saturday. 

A meeting of gentlemen intending to appear as exhibitors at the 
Paris Universal Exhibition next year was held at Manchester on 
Monday. It appeared that the applications for space from the 
United Kingdom exceed by three times the amount placed at the 
disposal of the British executive. It further a that the 
Manchester applicants are sixty-four in number, whose total appli- 
cation is for 20,000 square feet of floor space and 700 square feet 
of wall s) Except one from Heywood, each of the sixty-four 
is an applicant from Manchester, but it is understood that an ex- 
hibitor from any town in the district where there is no local 
committee may join the Manchester committee. 

The stock of cotton on hand at Liverpool now considerably ex- 
ceeds 800,000 bales, while in the middle of April, 1865, it stood 
— bales, and in the middle of April, 1864, at 414,000 

es. 

The Court of Queen’s Bench has been occupied with an im- 
portant case, affecting the vexed question of the liability of 
railway companies. It was the case of Redhead v. the Midland 
Railway Company, tried at Durham, before Mr. Justice Lush, 
when the jury returned a verdict for the defendants. Mr. 
Manisty, Q.C., moved for a rule nise to show cause why the 
verdict should not be set aside and a new trial had, on the ground 
principally of the discovery since the trial of very important evi- 
dence. e plaintiff was a engineer of South Shields, and he 
complained of serious injuries sustained by him whilst a passenger 
on the defendants’ line from Nottingham to South Shields. The 
accident occured at Woodham, near Mexborough. The train was 
proceeding at great speed when the accident occurred. . Evidence 
only was given sufficient to call on the defendants to enter on their 
case, when they admitted it was an old carriage which they had 
borrowed from the London and North-Western Railway Com- 
pany, but they admitted they were liable if it could be shown that 
any negligence could be attributed to them. The accident, they 
said, occurred through a latent defect in the welding of the iron 
of the tire of the wheel. A broken wheel was brought to Derby, 
but no evidence was given to show that it was the wheel in 

uestion, but engineers were called by the company who stated 
that the defect might have existed without any negligence on the 
part of the maker. Upon that the learned judge said he did not 
think the defendants were liable, and the jury returned a verdict 
for the defendants. Since the trial and its publication in the 
newspapers, Mrs. Sharpe, widow of Dr. Sharpe, who was travel- 
ling in the same carriage with a Mr. Bowman, had communicated to 
the plaintiff in London that she complained of the state of the carriage. 
At Trent Station the wheel tens ar on fire, and water was thrown 
on it, which produced an enormous quantity of smoke and fire, 
and the train almost immediately cher again started with the 
same carriage, and at avery high rate of speed, because, as she 
was informed, the defendants were competing with the Great 
Northern Railway. It appeared that Mr. Bowman brought an 
action against the defendants, which was tried at Liverpool, and 
on Mrs. Sharpe’s evidence the defendants settled the action by 
paying Mr. Bowman £1,000. Up to the trial of the plaintiff's 
action he was induced to believe from the negotiations that 
passed between him and the company that the only point in 
dispute was the amount of damages. The learned counsel also 
moved on the point that when a carriage started on its journey 
there was an implied warranty that it was road-worthy, and 
that a latent defect in any part of it was no answer to any injury 
that might result from it. The court entertained considerable 
doubt with reference to the second point, but granted a rule 
generally, 

At Sheffield a fair and steady, although not a very active 
business has been done on home, continental, and Australian 
account. The English and Scotch orders are small, especially 
from the country districts where the ravages of the cattle plague 
have been most severe. The saw trade, aided by some good orders 
from Russia, and other continental markets, is active, and there is 
still a good business doing in engineers’ tools. The edge tool 
branches are on the whole moderately good. There is still an 
almost unlimited demand for sheep shears for the Australian and 
some other markets. ere is no decided improvement to notice 
in the heavy branches of trade, most of which, the railway 
branches excepted, continue quiet. The steel manufacturers are 
moderately well employed, but have no pressure of orders. There 
is no change in the file trade dispute. The South York- 
shire ¢ trade continues pretty good for the time of year. 
It is a long time since steam coal was so largely inquired for, and 
the d 1 has a t to cause prices to advance; 8s. per ton 
is now paid. For Hull and Grimsby a fair trade is now doing in 
both house and steam coal. The coke trade is active, and as fast 
as it is made it is conveyed off to the various iron-manufacturing 
districts. With regard to the Cleveland iron district, we may 
note that the number of furnaces in blast is eighty-six, while 
there are thirteen out of blast and thirteen building. Makers 
have orders on their books which will keep them fully employed 
for several months to come. At Stockton and Middlesbro’ all the 
available furnaces are blown in, and at Eston pig is being made 
in great quantities. Messrs. Swan, Coates, and Co.’s new fur- 
naces at Eston are nearly completed, and those lately erected by 
Messrs. Boleckow, Vaughan and Co., are adding their quota to this 





great iron-producing district. 
_ Yesterday (Thursday) week a great number of alties were 
inflicted on firms summoned to the Leeds Town Hall for non-con- 


sumption of smoke. The following were fined 40s. each and costs:— 
Mr. W. Kitchen, dyer, Bowman-lane; Mr. B. Stocks, paper 
manufacturer, Sovereign-street ; Messrs. Whiteley and Croisdale, 
woollen manufacturers, Neville-street ; Mr. G. Leach (Little and 
L2ach), woollen manufacturer, Whitehall-road ; Messrs. Tetley, 
Walker, and Townsley, flax spinners, Walter Hall, Quay-street ; 
Messrs. J.andJ. Wilkinson, Goodman-street, Hunslet; Messrs. W. 
B. Holdsworth and Co. (Limited), Goodman-street, Hunslet ; and 
Messrs. Hirst and Brooke, wholesale druggists, Bishopsgate. In 
the majority of these cases the non-consumption of the smoke was 
attriouted to carelessness on the part of the stokers; in the 
others to hard firi 
Messrs. Hirst and 


or the constant throwing on of coals. 
rooke attempted "to get excused under 





PRICES CURRENT OF METALS. 
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1865. 
Copren—British—cake anitile,| £ s. d. £ 8. dj £ 8. d. £ 8. a. 
ton 909 0 0.. 91 0 0/90 0 0.. 006 
“ 92 0 0..94 0 0/92 0 0. 0060 
95 0 0.. 96 0 C! 9% 0 0.. 96 0 0 
99 0 0..101 0 0] 99 0 0..100 0 0 
909 0 0..94 0 0} 91 0 0.94 0 0 
000.000) 000. 000 
Spanish C: .| 84 0 0., 85 O 0] 84 0 0.. 85 0 0 
Slab. for prod. 96 per cent. ..| 50 0 0., 82 0 0] 6210 0.. 83 0 6 
YELLOW METAL, per lb. ......| 0 0 77 0 08] O 0 7%.. 0 0 8 
IRON, Pig in Scotland, ton...... 40 cash. 215 Y cash. 

Bar, Welsh, in London ..... 710 O.. 715 0} 712 6. 8 2 6 
Weiscccocs -| 612 6. G15 O}] 615 0.1. 70 0 
Staffordshire..| 810 0.. 0 0 0] 9 0 UW... 0 00 

Rail, in Wales .......++ eoee 612 6. 615 0] 615 0.. 00 0 

1010 0.. 0 0 OF 11 00.. 0 0 0 

910 0.. 915 0) 10 00.. 000 

810 0.. 815 0} 9 0 0. 00 0 

1110 0.. 11:15 0} 1115 0.. 12 0 0 

20 5 0.. 2010 0} 19 0 0.. 19 10 0 

2210 0.. 2215 9 21 5 0.. 000 

210 0.. 21 7 6) 1915 0..% 0 6 

22 00.. 0 0 0} 21 00, 000 

2315 0.. 0 0 01 2 00.. 000 

2200... 000/21 00.000 

2910 0.. 0 0 0 6 00.. 000 

28 0 «0.. 2915 8 2610 0.. 0 0 0 

2415 0..25 0 0| 23 00.. 000 

QUICKSILVER, per bot. ........; 70 0.. 0 0 0) 800... 000 

SPELTER, Silesian, per ton..... -| 24 0 0.. 0 0 0] 2010 0.. 0 0 0 

Kngligh sheet .ccccccccccece 310 0.. 0 0 0) 2410 0.. 0 0 0 

White zinc, powder........++ 900.000 000.000 

STEEL, Swedish faggot ........| 0 0 0.. 0 0 0} 16 00.. 000 

BOSeccocccccccccccccccccces | 1S 8 Ooo 15 90 9] 15 6 O.. 0 OO 

TIN, Banca, per cwt.. 41060. 000) 500.000 

raits, ee 319 0.. 4 0 0) 41410... 415 0 

Vrompt 3 months 41060.. 00 0) 41460. 000 

English blocks ...... 460.. 411 0 417 0.000 

eevesdieovececse 47 0.. 412 0} 418 0. 000 

Refined, in blocks......... -| 49 0... 414 0) 419 0.. 000 
TINPLATES, per bx of 225 sheets 

IC coke 166... 1-7.0,13 0. 13.6 

1X ditto 8i9 6. 113 OF 18 6 1 9.0 

IC charcoal . . 113 0.. 113 6] 18 6. 1 9 6 

1X AittO.crecosccccosecees «| 119 0. 119 6] 114 6. 11S 6 

PRICES CURRENT OF TIMBER. 
1866. , 1865. 1866. | 1865, 
Per load— £6.24 «1/2 8 £8 || Perleed— 2s £8 £.8 £4 5. 
Teak ....++++++++31 10 12 10 | 12 10 13 10 |, Yel. pine, per reduced ©. 
Quebec, red pit 3 5 415| 310 415 || Canada, Ist quality 17 1020 0 18 019 0 
yellow pine .. 215 310] 3 0 4 0) 2nd «o,.. 12 lv 14 10) 13 0 14:10 
8: John’sN.B.,yel.. 0 0 0 0] » O O © || Archangel, yellow. 12 “ 13 10) 13 1@ 14 10 
Quebec, oak, white.. 5 0 510] 510 610 | Xt. Petersburg yel.. lu 10 '2 0| 111013 0 
birch...... 4 5 415] 310 410)| Finland ....... 5 “10 0] 8 610 0 
-9 000/00 00 ¢)10 015 0 
310 5 0/310 5 0 ‘1/10 O11 O 
. 310 6 0| 310 610 ¢| 9 0 910 
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THE monthly statistical record of the Bureau Veritas of the 
French Lloyds’ states that the number of vessels totally lost 
during the month of March last was 269, of which 145 were 
English, 32 American, 28 French, 5 Danish, 5 Dutch, 5 Italian, 4 
Hamburgh, 4 Norwegian, and 41 bearing various other 
Seventeen vessels are supposed to have been lost, as no intelli- 

ence concerning them has been obtained. The number of vessels 
fost in the months of January and February amounted to 678, 
thus making a total of 947 total losses during the first three months 
of the present year. 

TeLecraPH Act AMENDMENT.—According to a bill now being 
brought before the House of Lords by Lord Stanley of Alderley, 
it is proposed that ‘‘the powers vested in one of her Majesty's 
fog prom sap of State by section my Big yl of the Telegraph 
Act, 1863, may be exercised in Ireland by the Lord Lieutenant or 
other chief governor or governors of Ireland for the time being, as 
well as by one of her Majesty’s principal Secretaries of State, sub- 
ject, with respect to compensation and in all other respects, to the 
provisions in that section contained; and that where the powers 
of section fifty-two of that said Act are exercised by the Lord 
Lieutenant or other chief governor cr governors of Ireland, then 
the Lord Chief Justice of her Majesty's Court of Common Pleas in 
Dublin shall be deemed to be substituted for the Lord Chief 
Justice of her Majesty’s Court of Common Pleas at Westmin- 
ster.” 

THE EXHAUSTION OF OUR CoaL BEDs.—The Times says, with 
much brilliant power of language, “In three generations, that 
is, in the days of our children’s children, we are told that all the 
coal of these islands that lies within 4,000ft. of the surface will be 
exhausted, if we go on increasing our consumption at the present 
rate. Coal is everything to us. Without coal our factories will 
become idle, our foundries and workshops be still as the grave ; 
the locomotive will rust in the shed, and the rail be buried in 
weeds. Our streets will be dark, our houses uninhabitable. Our 
rivers will forget the paddle-wheel, and we shall again be separated 
by days from France, by months from the United States. The 
post will lengthen its periods and protract its dates. A thousand 
special arts and manufactures, one by one, then in a crowd, will fly 
the empty soil, as boon companions are said to disappear when the 
cask is dry. We shall miss our id dependence, asa man misses 
his companion, his fortune, or a limb, every hour and at every turn 
reminded of the irreparable loss. Wise England will then be 
the silly virgin without oil in her lamp. We shall be surrounded 
and overwhelmed by the unprofitable lumber of buildings and 
machinery that we cannot use, and even cities we cannot occupy. 
For who will care to live in Manchester? Who will be able to 
live in the metropolis? It is not so difficult to imagine the state 
we shall return to, for it takes only a middle- man to re- 
member it.” But we think that, by that time, we shall have 
discovered a means of aot up,” s0 to speak, the ceaseless 
and endless power of the tides the waves, and even now means 
could be suggested for the purpose. 
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THE PLOUGH COULTER BOW. 
Tue recent history of the h coulter bow ts 
some amusing features. So irae Sit eas ved in this 
+0 be of doubtful value a good deal was heard of 


M. Dupuy de Léme as the inventor. This gentleman, we 
e, had but oneopinionastoits ualities, and there- 
‘ore he tacitly admitted that it was the ing of his own 


brains. Aftera time it was taken up by Mr. Reed andintro- 
duced intoour ownnavy. The 7'imes then ignored M. Dupuy 
de Léme, and the bow was always spoken of as Mr. Reed’s 
bow. Time went on, and the pars was tested and 
found wanting in the Bellerophon and Pallas. Then we 
heard of M. Dupuy de Léme once more, and the “ leading 
“journal” quietly restored the unlucky bairn to its 
~ parent. Judging, however, from M. Dupuy de 


me’s letter published in our colemns last week he epee 
not to be very eager to accept the paren 
the ins ont proved to be a success, we fancy the 


case would have assumed a totally different aspect. . 





instead of beaten back and thrown over as & 
breaker, tum over ram bow, entering the 
hollow at each side, flowed quietly toward the stern, and 

the ce of the bow 


which it was tried, while 
the water escaped stern- 
wards with so much ease 
— there was no ~— or 
roken water 80 
called. There was a slight 
elevation of the water— 
that wasall. Mr, Watts 
and Mr. Lloyd, from the 
Admiralty, were, we believe, ar pa at many of these ex 
riments, Mr. Griffiths next one of his bows fitted by 
Mr. Scott Russell to a small steamer, some 70ft. long, the 
property of Mr. Yates, the then secretary of the Great 
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That the bow is a failure as tried in the English navy, 
there can be no doubt, and experiments are conducted 
with so much mystery in France that, although we cannot 
for a moment charge M. Dupuy de Léme with the most 
distant approach to want of honesty of p in «any of 
the statements he has made regarding the Solferino, neither 
can we accept those statements as being in any way con- 
clusive. They want a thousand elements of precision which 
are absolutely required to satisfy English minds that there 
has not been a mistake somewhere. -When a startling 
proposition is laid down for almost the first time, it 
: 18 always received by thoughtful men with doubt. We 

have an eminently startling proposition in the assertion 
that a bow constructed in direct opposition to all the rules 
laid down by Mr. Scott Russell—it is unnecessary to speak 
of other authorities—is not, as a co uence, inimical to 
By a process strictly tentative in one sense, strictly 
‘inductive in another, Mr. Scott Russell succeeded in 
ly reducing the resistance of hulls to about one- 
twelfth of that given by Beaufoy’s formula for square- 
ended floati ilies In practice, indeed, we believe that 
vessels have been ‘apeptedlly constructed on the principle 
laid down by him which although only of 1,500 tons 
burthen gave a total resistance, inclusive of skin friction, 
of but 50]b; per square foot of immersed midship section 
when propelled at ten knots per hour. It appears to be 
impossible that anything like a similar result could be 
obtained from such fore-bodies as those of the Bellerophon 
and Pallas, and it would not be too much to say that if 
the plough coulter bow as fitted to these vessels be right, 
Mr. Scott Russell’s theory must be wrong. 

But it does not appear to have struck either M. Dupuy 
de Léme or our own Chief Constructor that it might be 
practicable to retain all the advantages of the ram bow, if 
there are any, without its disadvantages, by introducin 
certain modifications of form.. The bows of the Pallas an 
Bellerophon have been regarded as finalities on which it 
was impossible to improve. But assumptions regarding 
mechanical finalities are almost taiveatabty erroneous, an 
it may yet be demonstrated that by observing certain 
principles of construction bows may be e which, 
retaining the projecting beak, will still present but a 
slightly increased resistance as com with bows of 
the best possible form for speed. We do not of course 
assert that this thing can be done, but we wish to point 
out that such a result may not be impossible of attain- 
ment; and we are about to adduce a very remarkable, 
although little known, series of experiments as tending to 
prove that it has already been attained. 

While the 7imes is still making up its mind as to the true 
parentage of the plough bow as regards M. Dupuy de Léme 
and Mr. Reed, we may perhaps be permitted to point out 
that we have tolerably plain evidence now lying before us 
which goes to show that this bow was invented—or rather 
re-invented from the ancient galleys-—by neither gentleman. 
In 1856 Mr. Robert Griffiths, the inventor of the well- 
known screw propeller which goes by his name, secured a 

tent for certain “improvements in propelling vessels.” 

is patent was, in a great measure, the result of an 
extended series of experiments carried out with models on 
the Regent’s Canal and elsewhere. The models were fitted 
with plough bows of various sizes, all resembling more or 
less that adopted in our own navy, and in his earlier ex- 
periments Mr. Griffiths found that they raised a bow wave 
precisely similar to that of the Pallas in character, but ona 
very small scale as a matter of course. He tested 
the plough bow against the ordinary hollow bow by con- 
structing two models — similar in every other 
respect. These were placed afloat side by side at a small 
distance from each other. A light towing line drawn over 
a pulley by a weight descending within an unused coal-pit 
was then attached to a slight lath of wood precisely at the 
middle of its length. A short line extendet from each end 
of this lath to the models, and it is clear that whichever 
presented the least resistance must lag behind, the lath 
acting the part of a scale-beam. The conditions of the 
experiment were varied in several ways, but the result was 
always the same—the plough bow gave the greater resist- 
ance. The form of the om was: then modified as in 
the annexed mpins. A hollow was worked in the hull 
behind the ram, this hollow extending back as far as the 
point marked K in the engraving. “As a result of 
this modification it was found that the wave thrown up, 





Eastern steamship. This boat was tested several times on 
the Thames. in the presence of Mr. Watts and Mr. Lloyd, 
and Mr. Griffiths informs us that she made‘no wave what- 
ever at the bow—which is shown with approximate accu- 
racy by the dotted line in the engraving, and in hori- 
zontal section in the sodomppaying Buagrre at be of 
column—that she was much more buoyant than before, 
and that her velocity was perceptibly increased. 

It may not perhaps be easy at first sight to account for 
the fact that such important results accrued from such 
seemingly slight modifications. But it must at least be 
admitted that Mr. Griffiths is no mean authority on the 
propulsion of ships, and that his statements and opinions 
deserve considerable attention. We believe that he does 
not now attach any great importance to the ram bow for 
war, or indeed any other ships; and his experiments are 
perhaps more valuable from an abstract than from a prac- 
tical point of view. The great defect of the common. ram 
bow, as we may term it, consists, as. we have endeavoured 
to show, in the heaping up of water which falls without 
doing work. In Mr. Griffiths’ bow, however, there is com- 
paratively little heaping up, as the water escapes freely 
sternwards, and in its descent coming against what we may 
term the back of the ram, it ibly does work in aiding 
the propulsion of the ship. e have yet much to learn as 
to the laws of fluid resistance as determined by mere form ; 
and Mr. Griffiths’ experiments are in our opinion well 
worth being placed on record. 








ON THE GANGES CANAL. 
(Concluded from page 305.) 

Ar the conelusion of the last communication reference was 
made to Major Crofton’s report on the Ganges Canal. This 
report is dated 23rd November, 1864, and furnishes an elaborate 
account. of the state of the works, with proposals for remedying 
the defects stated to exist. It. is not intended at present to 
notice the report in detail, but merely to draw attention to a 
few leading points in it. 

It seems to be considered that excessive slope is the chief if 
not the sole cause of the partial failure of the Ganges Canal. 
In order to rectify this alleged defect it is proposed to increase 
the channel of the canal and the waterway of several falls and 
bridges by adding an extra bay to them. The velocity of the 
water is to be reduced by adding extra falls, and changing the 
present ones from ogees to perpendicular drops with timber 
gratings. Also the roadways of several bridges in the lower por- 
tion of the canal are to be raised. 

The total cost of remodelling the canal is estimated at 
£391,945, which, with £134,821 for compensation, loss of 
revenue, &c., will make a total of £526,766. The time to be 
occupied in the work is set down at one year. This estimate of 
cost is exclusive of the loss to the country in being deprived of 
canal water for a whole year. 

A few facts gathered from the report will now be adverted to; 
it will be seen that they go far to substantiate much of what 
has been already stated by the author. 

First—In paragraph 29 it is said in effect that the stream of 
the Ganges Canal has been running at a greater declivity than 
was intended by the original designer; and that by holding up the 
surface of the water at the falls to nearly the same level as at 
first intended a beneficial result has been produced. On this the 
following remarks are offered :—The Rutmoo regulator is ten 
miles above the Hafiznuggur Falls; and it is now found that 
with 64ft. of water flowing over the former, there is 7°8ft. depth 
of water at the latter, or a difference of 1°3ft. in ten miles— 
that is to say, the present surface of the water with a 64ft. 
supply at the Rutmoo has a slope of 1}in. per mile less than was 
at first intended, and that when only three-quarters of a full 
supply was passing down. Again, suppose there be a rise of 
14ft. at the Rutmoo (no uncommon occurrence), this would not 
cause a corresponding rise at the lip of the fall greater than 6in. 
With a rise of ‘5ft. at the Rutmoo regulator the rise at the lip 
of the fall was only 0°2 of a foot. Therefore, with a full supply, 
the slope of the surface of the water along this portion of the 
canal would be exactly the same as was at first intended, and this 
was found to be beneficial. 

Secondly—At paragraph 31 it is stated that “the deficiency 
of backwater, caused,by the general depression of the surface of 
the stream below on the floorings of the overfalls, has evidently 
been one if not the chief cause of their failure.” Major Crofton 
adds—* The injuries have generally been observed to take place 


| with a low supply in the canal,” and that evén by fricreasizig the 


supply, and thus adding to. the depth of backwater, the violent 
action is reduced. 

Thirdly—It is here shown also that holding up the water 
above the falls, as the author has all along urged, lessens the 
shoot or scour. This is illustratedin the report by 4 sketch of 





Sixthly—In paragraph 20 it is shown that at Muhmoodpoor 
Falls, “with the view of diminishing the scour over the injured 
parts tem weirs were constructed (as shown ina di ) 
across ‘and close’to the extremity of the flooring.” And it is 
added, “ these repairs were executed about the close of the 
1862,and have stood, with afew comparatively trifling additions, 


up to the bree date.” 

The author believes that the “trifling additions" to these 
“ temporary weirs” or bars were made by himself, and did not 
consist of work done to these weirs, but of opening out the 
fourth chamber of the Muhmoodpoor Falls, which was not ready 
on the re-opening of the canal on the 10th Jannary, 1863, These 
weirs or bars diminished the scour considerably. 

And lastly—The reference to the Dimat Bridge, ee 
16, indicates the success of the measures taken in January, 1863, 
to protect this bridge from the “ erosion that seemed to be taking 
place on the down stream side to a dangerous extent.” 

From the above extracts from, and references to, Major 
Crofton’s report, the author draws the following conclusiras :— 

1. That when the water is held up to the same level as that 
at first intended by means of a framework of timber above the 
overfalls, all injurious scour on the bed is prevented. 

2. That this holding up of the water above the ogeées assists in 
keeping backwater on the flooring of the falls, and thus protects 
them. 

8. That keeping a good supply in the canal has the same 
effect. ‘ 

4, That where the general depression of the surface of the 
water is such that there is no backwater on the floorings of the 
falls, this can be accomplished by the use of bars, as proposed 
by the author four years ago, and that experience shows that 
they will stand so as to afford perfect protection to these falls. 

5. That by a talus of boulders and the like, as at the Dimat 
bridge in the vicinity of the works, erosion is b arasspey 

6. That where backwater is held up on the flooring of the falls 
no injury has been done, even where the brickwork is admitted 
to be inferior. 

On the foregoing grounds it seems reasonable to conclude 
that the very extensive changes proposed in the report are un- 
necessary, even although the falls, as proposed, may be superior 
to the ogee form. In any case it is clear that the want of back- 
water, and that alone, has been the cause of the injury to the 
falls, and that this breakwater can be, and indeed has been, held 
up at a comparatively small expenditure of either time or 
money. 

It rf important now to consider what may be the effect of 
reducing the velocity of the current to the extent proposed to 
be adopted, from 4ft., as calculated by Sir P. T. Cautley, to 3ft. 
per second at Roorkee, and 24ft. a few miles further down. 

When Sir P. T. Cautley originally projected the Ganges Canal 
he had to consider what was the smallest possible channel that 
could with safety pass down a given volume of water. From 
his experience on the Eastern Jumna Canal he determined on 
15in. in the mile, so as to give a mean velocity of about 4ft. per 
second (omitting fractions), Any increase on this velocity ,he 
considered dangerous, any decrease calculated to add to the cost 
of the work. 

The velocity required was such as would admit of the trans- 
parent water, which enters the canal during the six months ef 
the cold season, picking up and carrying forward the silt that ia 
suspended in the water of the river while in flood during the 
remaining six months. Now, previous to 1861 it was found 
that the holes scooped out of the bed in the vicinity of the 
works were partially silted up during the hot season, to be again 
washed out when the Ganges water became pure. It is also 
known that the inundation canals in India are constantly silting 
up, though the water which flows down these canals must be 
purer in the rains than where the river enters the plains. If, 
therefore, with the excessive slopes at which the canal was run- 
ning previous to 1861 deposit took place during the hot season, 
what may be the extent of deposit when the velocity is so much 
reduced # 

Even now it is found that a deposit has taken place rather 
than a deepening of the bed near Roorkee. This being what 
has occurred when the slope has merely been reduced, to what 
was originally intended with a calculated velocity of 4ft., what 
will be the result of reducing the velocity to 2}ft. and 3ft. per 
second ? 

Indeed, it a; , from the thirteenth paragraph of the report 
referred to, des chat the breadth of the canal is nearly 
doubled there is a silting up of the bed, and that without 
reducing the slope of the surface of the water. This fact sug- 
gests the necessity of simply following the operations of nature, 
and leads to the inference that it would be enough for the bed 
to be widened, The ave breadth of the canal at the bottom 
is probably about 150ft., instead of what it should be, about 
140ft., and the bed is about 5ft. deeper than it ought to be. To 
fill up the bed to its original level would require the breadth of 
the canal to be 210ft., instead of 140ft., which may be all that 
is necessary without any reduction of slope. 

The author repeatedly, between 1860 and 1863, urged on 
various authorities the necessity of further protective works in 
the bed of the torrent; and he doubts the propriety of attribut- 
ing the defect to the contraction of the waterway of the dam in 
the Rutmoo works. Reference has been made to the necessity 
of a certain amount of silt being held in suspension, in a degree 
proportioned to the character of the soil over which the current 
passes and the velocity of the current. In the present instance 
there is about 5,000 cubic feet per second flowing down the 
canal at a velocity due to a fall of 15in. in the mile overa clay 
bed. bday Spt hee ows i orate bay hate Sa © 
slope of 8ft. in the mile, whi ings with it its due i 
of silt Suppose the latter to have vee aoe of dt, and the 
canal only three per cent., suppose the flood down the 
torrent to be only at the rate of 10,000 cubic feet per second, 
there is then a Midauas of 15,000 cubic feet escaping over a 
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dam, with only three per cent. of silt instead of five per cent ; 
the remaining two per cent. must be obtained from the bed and 
banks of the river, which is enough to account for the serious 
amount of cutting below the dam. 

If the canal were completely closed the river would ere long 
resume its former level, for previous to the opening of the canal 
the floods were for one season passed over these works, and 
instead of there being any cutting there was a deposit of 18in. of 
sand on the flooring of the dam. Contraction of channel only 
causes a scooping in the immediate vicinity of the work, seldom 
extending beyond 100 yards; and in many cases there isa silting- 
up just below the hole formed by the scooping. In the present 
instance the cutting extends for three miles, and beyond this in 
the bed of the river there is a slight silting-up. Where a large 
river flows close below the tail of a dam there is no dangerous 
cutting on the tail, or, rather, every flood replaces the silt scooped 
out. If the flood water in a large river like the Jumna threw a 
a foot or two of backwater on the dam it would be of great 
advantage, as then there would be no danger of any cutting. 
On the Eastern Jumna Canal there is more than one instance of 
this retrogression of levels, and twenty-five years ago things 
were in much the same state there as they are now at the 
Rutmoo on *he Ganges Canal. The difficulty was overcome at 
that period by Sir P. T. Cautley by building masonry drops in 
the bed of the torrent, and the same can now be done on the 
Rutmoo. 

At paragraph 45 of Major Crofton’s report it is proposed 
to have a drop of 3°64ft. immediately below the regulator of 
the Rutmoo works, so as to admit of the necessary calculated 
new slope to be given to the canal bed. On this it may be 
remarked that at present a full supply in the canal brings the 
surface of the water within about a foot of the highest known 
flood; so in the event of anything occurring to the regulator 
(either by accident or otherwise), so as to prevent its being 
closed during a very high flood, no harm can be done at the 
aqueduct below. The case, however, is very much altered when 
a drop of 3}ft. is introduced, for then a flood of 13ft. or 14ft. 
may pass down the canal, which will be all the more dangerous 
from having the canal bed held up 4ft. just below the Solanee 
aqueduct. 

In conclusion, the author will only plead as his excuse for 
occupying so much space with his views on the subject of the 
works in question, that so great a portion of his time has been 
spent upon them. He has endeavoured to show to the best of 
his ability what in his opinion has caused the failures referred to 
and suggested means for rectifying them at a comparatively 
moderate expenditure and without loss of time. He has studied 
the plan proposed by Major Crofton, and ventures to submit that 
the re-modelling of the Ganges Canal is unnecessary and liable to 
be attended with danger. 

The author will consider his efforts in laying the circumstances 
of the Ganges Canal works before the public in England, 
through the pages of THe ENGINEER, well expended if they lead 
to a more general appreciation of the great importance of canals 
— as channels of irrigation to the future prosperity 
ot india, 





THE STAFFORDSHIRE POTTERIES. 


Tne history of the past hundred years is interwoven with the 
devolopment of all that is great in the commerce and industry 
of England. The invention of the steam engine, the triumphs 
of engineering, the growth of new colonies, and the civilisation 
of vast empires, have combined to render the progress of the 
past century greater than that of any three centuries preceding 
it. Districts which a hundred years ago were wild wastes, un- 
rescued fiom morass, or clothed with mavis-haunted forest 
glades, have been transformed, as if by magic, into world- 
renowned centres of industry, and echo with the roar of teem- 
ing cities, 

Few industrial localities present a more vivid example of 
this rapid transformation than the Staffordshire Potteries, the 
scene of Wedgwood’s splendid triumphs, and the home of 
wedded art and handicraft. Im this instance the ware of the 
potter has been the transforming spell; and by its power a dis- 
trict which, a hundred years ago, was described by the old 
chroniclers as “a bleak and rugged landscape, very sparse of 
inhabitants,” now teems with active life, and occupies an ho- 
nourable place among the world’s great. workshops. 

The potter’s art yields to none in point of antiquity, and 
appears, from the earliest ages, to have been common to all 
nations. In the Book of Job allusion is made to the “ clay of 
the potter,” and other sacred writers draw from the potter's 
= many a pointed metaphor. The potters of Samos, 
one oI— 





** The classic isles of Greece,” 
were the first to acquire celebrity in the art, their praise being 
sung by Homer. The Egyptians also, in the proud days of the 
Pharoahs, were skilled in the manufacture of drinking vessels 
and of urns in which to lay the ashes of their dead. To the 
antiquarian the potter's art has proved a valuable legacy. It 
has preserved to him a silent but faithful record of the his- 
tory, manners, customs, and faiths of the ancient inhabitants 
of the earth. The metals of those distant ages have corroded, 
the wood has fallen to decay, but the pottery of our remoter 
ancestors has not changed through the long lapse of centuries, 
and thus we are able to compare the rude, unglazed earthen- 
ware of ancient Greece with the more elaborate examples of 
Ktruscan art; and the “ carefully-fashioned pottery of the 
Romans” with the oriental vases of ancient India, the chaste 
ware of China, or the fanciful productions of Mexico, all dating 
their manufacture prior to the Christian era. 

With the progress of European art the potters’ clay yielded 
to its increasing power; but although porcelain had been manu- 
factured in China a century before the birth of Christ, it was 
not until the early part of the sixteenth century that the Euro- 
peans exchanged the uncouth pitchers of Egypt for the trans- 
lucent porcellana, or drinking cup, of the Portuguese. So long 
was the use of porcelain confined to the Celestial empire that on 
its introduction to Europe it was called China,a name it has ever 
since retained. 

The manufacture of white porcelain was not commenced in 
Europe until the year 1709, when Frederic Béttger, an alche- 
mist, after long years of vain research after the philosopher's 
stone, chanced to discover some white-looking earth, of which, 
after some experiments, he manufactured some porcelain, the 
material for which it was popularly believed was only to be 
found in China. Establishing himself at Dresden, Bottger 
founded that world-renowned seat of earthenware manufacture. 
Although the workpeople of the first Dresden potter were sworn 
to observe “secrecy to the grave” as to the modus operandi, the 
secret somehow oozed out, and potteries for the fabrication of 
porcelain soon spread to Vienna, Munich, and other parts of the 
continent. 

Glazed earthenware was extensively produced in France as 
early as the sixteenth century, when Bernard de Palissy, a man 
uot less famous for his skill as a potter than for his heroic adhe- 





rence to Christianity, did much to improve the style of art; and 
some beautiful specimens of ceramic ware were made two 
centuries ago at the world-renowned pottery of Sévres. The 
porcelain first produced in England was made of a fine white 
sand obtained at Alum Bay, in the Isle of Wight, mixed with 
plastic clay and powdered flint glass, and covered with a leaden 
glaze. It was first made at Chelsea, but in the year 1748 the 
manufacture was transferred to Derby. years later the 
Worcester Porcelain Works were established by the renowned 
Dr. Wall; and in 1760, or thereabout, the fabrication of porce- 
lain was commenced in North Staffordshire. Thus the potter’s 
art, which in its crudest forms had been known in England for 
centuries, was not introduced in its fairer shape until within a 
comparatively recent period; but so rapid has been its develop- 
ment, that English ware has become more famous across the four 
seas than the Etruscan vases or the porcelain of China were of 
old. The Staffordshire Potteries is now the chief centre of the 
trade, and the rise and progress of this district, in one of the 
most attractive forms of art-industry, affords an interesting sub- 
ject of inquiry. 

The manufacture of brown earthenware was introduced into 
North Staffordshire about the end of the sixteenth century. The 
earliest record of the industry occurs about the time of the 
Stuarts, when Burslem is called, both in the maps and histories 
of that period, the “Butter Pottery.” This name owed its 
origin to the existence of a small establishment for the manu- 
facture of butter-pots. These pots were of cylindrical shape, 
and an Act of Parliament, passed a.pD. 1670, required them to be 
6b. in weight, and sufficiently capacious to contain not less than 
14]b. of butter. This Act was, it appears, obtained to prevent 
frauds which had been practised upon the public by certain 
potters, who made the pots of great thickness at the bottom to 
increase their weight. 

Dr. Plott, the acknowledged historian of Staffordshire, writing 
A.D. 1686, gives a graphic and succinct description of the manu- 
facture of earthenware in the county at that period, which we 
cannot do better than transcribe. The worthy doctor after some 
preliminary observations proceeds to say—“ The greatest pottery 
they have in this county is carried on at Burslem, near New- 
castle-under-Lyne, where for making several sorts of pots they 
have as many different sorts of clay, which they dig round about 
the towne, all within half a mile’s distance, the best being found 
nearest the coale, and are distinguish’d by their colours and uses 
as followeth : 

“], Bottle clay, of a bright whitish streaked yellow colour. 

“2, Hard fire clay of a duller, whitish colour, and fuller 
intersperst with a dark yellow, which they use for their black 
wares, being mixt with the, 

“3. Red blending clay which is of a dirty red colour. 

“4, White clay, so called it seems, though of a bluish colour, 
and used for making yellow-coloured ware, because yellow is the 
lightest colour they make any ware of; all of which they call 
throwing clays, because they are of a closer texture, and will 
work on the wheel;— 

“Which none of the three other clays, they call slips will any 
of them doe, being of looser and more friable natures; these 
mixed with water they make into a consistence thinner than a 
syrup, 8o that being put into a bucket it will run out through a 
quill, this they call slip, and is the substance wherewith they 
paint their wares, whereof the, 

“1. Sort is called the orange slip, which before it is work’d is 
of a greyish colour mixt with orange balls, and gives the ware 
(when annealed) an orange colour. 

“2. The white slip, this before it is work’t is of a dark bluish 
colour, yet makes the ware yellow, which being the whitest colour 
they make any of, they call it (as they did the clay above) the 
white slip. 

“3. The red slip, made of a dirty reddish clay, which gives 
wares a black colour; reither of which clays or slips must have 
any sand or gravel in them; upon this account, before it be 
brought to the wheel, they prepare the clay by steeping it in 
water in a square pit, till it be of a due consistence, then they 
bring it to their beating board, where with a long spatula they 
beat it till it be well mixt, then being first made into great 
squarish rolls, it is brought to the wageing board, where it is 
slit into flat thin pieces with a wire, and the least stones or 
gravel pick’t out of it. This being done they wage it, z.e., knead 
or mould it like bread,.and make it into round balls proportion- 
able to their work, and then ’tis brought to the wheel, and formed 
as the workman sees good. 

“When the potter has wrought the clay either into hollow or 
flat ware, they are set abroad to dry in fair weather, but by the 
fire in foule, turning them as they see occasion, which they call 
waving ; when they are dry they stouk them, «.e., put ears and 
handles to such vessels as require them. These also being dry, 
they then slip or paint them with their severall sorts of slip, 
according as they designe their work, when the first slip is dry, 
laying on the others at their leasure, the orange slip makeing the 
ground and the white and red the paint; which two colours 
they break with a wire brush, much after the manner they doe 
when they marble paper, and then cloud them with a pencil 
when they are pretty dry. After the vessels are painted they 
lead them with that sort of lead ore they call smithum, which is 
the smallest ore of all, beaten into dust finely sifted and strewed 
upon them, which gives them the gloss but not the colour ; all 
the colours being chiefly given by the variety of slips, except the 
motley colour, which is procured by blending the lead with 
manganese by the workmen called mangus. But when they 
have a mind to shew the utmost of their skill in giving their 
wares a fairer gloss than ordinary, they lead them with lead 
calcined into powder, which they also sift fine and strew upon 
them as befor, which not only gives them a higher gloss, but 
goes much further too in their work than lead ore would have 
done. 

“After this is done they are carried to the oven which is 
ordinarily above eight foot high and about six foot wide, of around 
copped forme, where they are placed one upon another from the 
bottom to the top; if they be ordinary wares, such as cylindricall 
butter-pots, &c., they are not leaded but exposed to the naked fire, 
and so in all their flat ware though it be leaded, having only 
parting shards, i.c., thin bits of old pots put between them to 
keep them from sticking together. But if they be leaded 
hollow wares they doe not expose them to the naked fire but 
put them in shragers, that is, in coarse metall’d pots, made of 
marl (not clay) of divers forms according as their wares require, 
in which they put commonly 3 pieces of clay called Bobbs for 
the ware to stand on, to keep it from sticking to the shragers ; 
as they put them in the shragers to keep them from sticking to 
one another (which they would certainly otherwise doe by reason 
of the leading), and to preserve them from the vehemence of the 
fire, which else would melt them down or, at least, warp them. 
In 24 hours an oven of pots will be burnt, when they let the fire 
goe out by degrees, which in ten hours more will be perfectly 
done, and then they draw them for sale, which is chiefly for 
the poor crate-men who carry them at their backs all over the 
countrey, to whome they reckon them by the piece, #.e., quart, 
in hollow ware, so that 6 pottle or 3 gallon bottles make a 








dosen, and so more or less to a dosen as they are of greater 
or lesser content. : 
“The flat wares are also reckoned by pieces and dosens, 


hollow) according to their content, but their 


but not (as the 
different bread: 

This quaint description is admitted to be an accurate sketc 
of the state of the Staffordshire Potteries towards the close of 
the seventeenth century, being corroborated by Pitt, and other 
historians, as well as by specimens of the wares of that early 
period which have been dug up at Burslem and other places in 
the district. From these specimens, many of which are still 
preserved, it is evident that the butter-pot is the most ancient 
form of North Staffordshire ware, being composed of the coarsest 
clay, and displaying the rudest workmanship. The oldest of 
them are without any glaze whatever, and others exhibit no 
other ornament than pounded lead ore sprinkled on the interior 
while the clay was moist. This partial glazing was the first 
step towards improvement from the ruder articles manufactured 
here up to the year 1670. In the year 1690 two Dutch potters, 
named Elers, commenced at a village called Bradley, the manu- 
facture of tea-pots and a ware resembling the unglazed red china 
of the East, which they improved upon by glazing it with salt. 
Many specimens of this “salt-glazed” ware have been disco- 
vered, some of which bear the impress of a crown and the 
initials of King William and Queen Mary, and others have a 
fairly-executed medal of the queen in basso-relievo. These were 
chietly composed-of a peculiar clay, then known as “can marl,” 
found near Burslem. Specimens have also been discovered of a 
mixture of this clay with white sand or powdered gritstone, 
which abounded at Mole Cup. This was covered with a salt 
glaze, and was called “ Crouch-ware.” 

At the close of the seventeenth century the pottery trade in 
and around Burslem included the manufacture of dishes, jugs, 
candlesticks, and a great variety of other articles of use or 
beauty, which were profusely coloured—white clay not having 
yet been introduced. In the year 1715 a stimulus was given to 
this industry by the introduction of a purer clay from Devon 
and Dorsetshire, which was used, first, for washing the insides 
of the common ware; next, for ornamenting the exterior; and 
eventually it was used for the manufacture of a better class of 
articles. A superior ware soon followed, produced by the com- 
bination of Dorset and Devon clay with a small proportion cf 
calcined flint, the articles made from which were neat, clear, and 
durable, and were soon extensively demanded by the merchants 
of Holland, Germany, Russia, and other distant markets.* In 
the year 1720 Burslem contained twenty pottery ovens; and 
from this time considerable progress was made in the art work- 
manship connected with the manufacture of earthenware. Enj 
couraged by the success of the potters in France and elsewher«, 
those of Staffordshire soon became skilful in the fabrication or 
table services, ornamented with mosaic and basket-work, 
barleycorns, and other fanciful patterns; and subsequently 
the painting of birds, flowers, and figures, in imitation of 
the eastern ware, was practised with success. The body 
of the ware gradually assumed a nearer approach to whiteness, 
and the manufacture of “white stone” ware soon became the 
great staple of the Staffordshire Potteries. This ware was 
varied in tint by the application of chemical properties. By the 
addition of manganese “ tortoise-shell”” ware was produced ; and 
ground zaffer transformed the ordinary white ware into “agate,” 
which latter was made into knife-handles for Sheffield, and snuft- 
boxes for Birmingham. Other descriptions worthy of notice 
were the “melon” and “cauliflower” ware; and in 1750 Enoch 
Birch, of Tunstall, introduced the beautiful “cream-coloured” 
ware. Inthe same year Messrs. John and Thomas Wedgwood, 
of Burslem, erected “the first manufactory here not covered 
with thatch,” near which they built a handsome residence, 
known to this day as the “big house.” At this time the 
earnings of the potters in Staffordshire varied from 5s. to 7s. per 
week, which latter sum was considered good wages for a foreman 
or manager. 

Before proceeding to notice the present extent and condition 
of the Staffordshire Potteries we must glance briefly at the 
distinguished group of industrial heroes to whose genius and 
labour the district is so largely indebted for its fame. Foremost 
of the throng stands the world-renowned Josiah Wedgwood, 
whose character is well embodied in the Laureate’s couplet— 

“ He made by force his merit known, 
And lived to clutch the golden keys.” 
It would be needless, even did our space permit, to enter into a 
history of Wedgwood’s remarkable career. The graphic sketches 
of Miss Meteyard and Mr. Smiles, and the enchanting eloquence 
of Mr. Gladstone, have combined to render his useful and 
laborious life in all its leading incidents “familiar as a household 
word.” Born of comparatively humble parents, and conse- 
quently unaided either by favour or fortune, 
“ He broke the bonds of circumstance, 
And grappled with his evil star ;” 
and proved in his life the truth of the oft-exploded sentiment 
that 


“Men may rise on stepping-stones 
Of their dead selves to higher things.” 

The following are the principal species of earthenware and 
porcelain for which we are indebted to Wedgwood’s inventive 
skill and untiring industry :— 

Ist, Terra Cotta, resembling granite, porphyry, Egyptian 
pebble, and other beautiful siliceous or crystalline stones. 

2nd, Basaltes, a black porcelain biscuit, having nearly the same 
properties as a natural stone, striking fire with steel, receiving 
a high polish, and impervious to the action of acids or fire. 

8rd, White Porcelain Biscuit, a smooth wax-like ware, re- 
sembling basaltes except in colour. 

4th, Jasper, a white porcelain biscuit of remarkable delicacy 
and beauty, possessing the exceptional property of receiving 
through its whole substance, from the admixture of metallic 
calces with other materials, the same colour which those calces 
communicate to glass or enamels in fusion. 

5th, Bamboo, a cane-coloured biscuit-porcelain, having similar 
properties to the basaltes. 

6th, Porcelain Biscuit, resembling agate, and adapted, from its 
hardness and resistance, for the manufacture of chemical vesssels. 

But the ware on which the. fame of Wedgwood chiefly rests 
is known as “Queen’s ware,” composed of the whitest clays 
mixed with a due proportion of flint. The purity of this ware, 
added to its durability and adaptation, soon rendered it univer- 
sally popular and brought it into general use. It was this ware 
which obtained for Wedgwood the distinction of Queen’s Potter, 
and which brought the productions of North Staffordshire into 
successful competition with the Potteries of France and other 
countries. W. ood’s name is associated with the construction 
of the Trent and Mersey Canal, which added so much to the 
commercial progress of the district. He erected in his later 
years a manufactory, village, and mansion, which he called 
Etruria, after the Etruscan capital, which was destroyed with 

* The useful rties of flint in connection with the manufacture of 


earthenware were first discovered accidentally by Mr. Astbury, in the year 
1720, from which time it was largely used. 
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Pompeii, Herculaneum, and other cities, a.p. 79. Here, after a 
life of useful and honourable toil, Wedgwood died in the year 
1795, aged sixty-four. Josiah Spode, of Stoke, was another of 
the “fathers of the Staffordshire Potteries.” He flourished at 
the dawn of the present century, and made considerable improve- 
ment in the quality of Staffordshire ware. Blue printed earthen- 
ware, and enamelled china, were the chief descriptions to which 
he directed his attention, and we are indebted to him for the 

of ornamenting china in raised unburnished gold. In 
the year 1806, the Prince of Wales and the Duke of Clarence 
visited Spode’s extensive Pottery, and he received the appoint- 
ment of “ Potter to the Prince of Wales.” 

Enoch Wood of Burslem, Ridgway of Shelton, Minton of 
Stoke, Davenport of Longport, Mason of Lane Delph, Bourne of 
Fenton, Dimmock of Hanley, Hicks of Shelton, and Meigh of 
Hanley, are among the other old names associated with the rise 
and progress of the Staffordshire Potteries, all of whom have 
contributed more or less to the present remarkable development 
of the district, 

We come now to consider briefly the present condition and 
extent of this world-renowed centre of industrial en i 

The district known as the Staffordshire Potteries is locally 
situated in the northern division of the hundred of Pirehill, and 
is in extent about ten miles in length by one and a-half miles in 
average breadth. The district is very thickly studded with 
towns and villages, the following being among the more impor- 
tant, viz., Stoke, Hanley, Bucknall, Etruria, Cobridge, Long- 
ton, Fenton, Burslem, Longport, Brownhills, Sneyd, Tunstall, 
Goldanhill, Kidsgrove, Wolstanton, Norton, Talk o’ the Hill, 
Chell, Newchapel, Normicott, Mowcop, Wetley Rocks, and Bid- 
dulph. All these localities are more or less engaged in the great 
staple trade of the district, and the scene presented by the out- 
ward evidence of internal industry is only equalled by the Black 
Country in the southern extremity of the county. Vegetation 
is “ conspicuous by its absence,” and even the sunlight is veiled 
by the dense clouds of smoke which ascend like incense from 
the shrine of labour. The limited area between the towns is 
occupied by coal and iron mines, and clay pits, the whole being 
intersected by railways and canals, like an elaborate piece of 
network. There is, consequently, contained in a small compass 
all the leading elements essential to the prosperity and progress 
of the district. 

The number of potteries distributed over this densely popu- 
lated area is estimated as follow :—Earthenware factories, 134; 
china, 60 ; parian, 26; miscellaneous, 40, making a total of 260. 
Among the more extensive and widely known of these esta- 
blishments may be named those of Alderman Copeland, Minton 
and Adams, of Stoke (the parish town of the Potteries) ; Beving- 
ton, Brown, Westhead, Stubbs, and Meakin, of Hanley ; Josiah 
Wedgwood and Sons, of Etruria; Broadhurst, Bridgwood, and 
Hulse, of Longton ; Cork, Collinson, and Edwards, of Burslem; 
and Wileman, of Fenton. But at many of the potteries less 
known to fame, ware is fabricated of equal chasteness and excel- 
lence of workmanship. 

The articles of manufacture comprised in the various 
departments are almost, ad infinitum, ranging in size from 
agate buttons to large vases and statuary, and in quality from 
brown earthen vessels to the elaborate dinner service almost 
“worth its weight in gold.” Cups, saucers, plates, dishes, 
candlesticks, door furniture, parian statuettes, terra cotta tiles, 
children’s toys, tobacco pipes, chimney ornaments, jugs, toilet 
ware, flower-pots, snuff-boxes, inkstands, bottles, and rustic 
ware, may be named to illustrate the bewildering variety of 
articles, both for use and beauty, manufactured here. The 
range afforded for the display of artistic skill is almost bound- 
less, and every year witnesses a growing advancement in the 
decoration and symmetrical outline of the various goods pro- 
duced. The antiquated Chinese “ willow-pattern” plate, which 
can afford to laugh perspective out of countenance, and which 
is unfettered by the simplest rules of art, holds its own among 
the million who patronise the cheap ware, but in the better 
qualities of china, where the purchaser is more anxious to secure 
excellence than cheapness, ware is being produced in this smoky 
district which cannot fail to win the admiration of all lovers of 
the beautiful, and which is destined to adorn the profusely 
— salons of the great, and even the abodes of royalty 

The productions of the Potteries are extensively exported to 
the colonies, America, the Continent, India, and, in fact, more or 
less to all the markets of the globe. The home demand is, of 
course, also very considerable, and the rate of production is 
rapidly increasing from year to year. 

The aggregate number of workpeople employed in the various 
branches of the trade exceeds 10,000, the rate of whose remune- 
ration is equal to that of the workmen in other large centres of 
British industry, differing, of course, in proportion to the skill 
required in the several departments. Their condition has of late 
considerably improved, but formerly it was not very satisfactory. 
The hours of labour were prolonged, the shops were, in many 
cases ill ventilated, and the sanitary arrangements of the towns 
were somewhat behind the age, so that ten years ago the rate of 
mortality was excessively high, and the district might, in more 
senses than one, have been termed the “ Potters’ Field.” In 
1864, however, the Factory Act was extended to the Potteries, 
and since its introduction so marked a change for good has been 
apparent, that the greatest opponents to the measure now acknow- 
ledge its beneficial influence. The report issued by Mr. Baker, 
the Government Inspector, a few weeks ago, is highly satis- 
factory. It states that there are 1,625 children at school as 
“half-timers,” the hours of labour have been generally reduced, 
in some cases from fourteen to ten and a-half hours per day ; 
there is less admixture of males and females at work; and both 
employed and employers are obtaining an advanced price for the 
labour and capital they respectively invest. The ultimate moral 
results of such an improved physical condition can hardly be 
over-estimated. To a district so fully dependent upon the 
intelligence and skill of its workmen, it is of the utmost advan- 
tage that the children of the present, who will be the men and 
women of the next generation, should be fitted for the high 
position they will occupy among the art labourers of the 
country. 

The future of the Staffordshire Potteries is full of promise. 
There is every reason to anticipate a continuance of that steady 
extension of enterprise which has characterised the district in 
the past, and obtained for its production so lofty a renown, and 
with the development of its material greatness we may hope 
that the toiling population, who by their art-labours wield so 
great a refining influence in the world, will continue to exhibit 
chose principles of intelligence and virtue which constitute the 
basis and foundation of all true prosperity. 








SuGAR IN BREWERIES.—According to a return, moved for b 
Mr. Locke, of the total consumption of sugar for the year onting 
the 30th September, 1865, in breweries, 4,224,166 Ib. o sugar were 
consumed in London breweries, 1,686, Ib, in the provinces, 
200,799 in Scotland, and 81,175 Ib, in Ireland. 





THE INTRODUCTION OF THE SCREW PRO- 
PELLER INTO THE UNITED STATES. 


Tue fate of mechanical inventions is much like that of the 
seed in the parable. The invention must fall on a proper soil 
and be nurtured by favourable circumstances of time and place 
in order to bloom into success. The ication of the steam 
engine to navigation was of greater necessity to the large extent 
of rivers and lakes of the States than with ourselves; and Fulton 
did right to take his marine engine back to his own country. 
For similar reasons, the screw propeller worked its way into use 
there much quicker than with ourselves. This fact is very evident 
from the following table, furnished to Mr. Woodcroft — 
Ericsson. This list was prepared by Lieutenant Johnson, of the 
Swedish navy, in 1843, “in pursuance of orders from his govern. 


z 
i 


ment.”. Early in the following year large 

was made to. the steam flet provided with Ericsson's propeller 
both on the inland waters of America and on the 
latter may be mentioned the bark Edith and 

McKim, The last vessel 
subsequently 

became the eral Scott at the 


or a single attempt made at evading his 
worthy of remark that the adaptation of his propeller proved a 
great commercial success from the start, many of the origi 
vessels being now, after fifteen years of service, in good i 
condition. 





List or STEAM VESSELS IN NORTH AMERICA PROVIDED WITH THE ERICSSON SCREW PROPELLER UP TO DECEMBER, 1843, 
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NAMES OF THE VESSELS. DESTINATION. i. é q L 5] & | Beam. | of |Z : £3 
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M4 BRI Be] 38 hold. | 2\* 

ft. | in. | ft. | int] ff. | in, 
*Robert F. Stockton .. «+ «+ «+ Delaware and Schuylkill 3.4. «s se os 2 60 42 70 110) | Ti]. | &| 4] 1839 
Vandalia «s os «+ of oF of Oswego to Chicago .. ss ++ «+ se os 2 40 140 O8 2 6] 6) 6] 5 9 | 1841 
Clarian.. ee 08 08 oe oe New York to Havana .. «+ «+ «+ os 1 60 | 250 104 24 6/13) 6; 4 ” 
Baron Toranto «. «+e «2 «+ «os Rideau Canal and St. Lawrence River .. 1 18 70 72 116) 6] 4] 6] 57 9 ” 
a ea aoa w ” 2 x | 70 | 72 |16| 6] 4] 6] 5] OF] y 
Propeller os e+ «se ef «8 of ” ” 1 18 70 72 16! 6} 4] 6] 5] 9 ” 
Ericsson ss oo os «8 of of " ” 1 18 70 72 16); 6) 4) 64 5] 9 ee 
Ironside os s+ oe 6 oe os Philadelphia to Albany... «. . ° oe 1 40 | 200 | 100 | 22| 6] 6| , | 6] ,, | 1842 
Antracite .. «. oe oe oe ” ” 1 40 | 200 100 | 22) 6] 6/ , Cl « ” 
Black Di: oc 00 oe cf ee Philadelphia to Hartford ee 08 ce oe 1 40 | 200 | 100 | 22; 6) 6) ,, Sle ” 

Vulcan... oe 0: 06 oc of of ” ” 1 40 | 200 100 | 22/ 6] 6) ,, Sl « 
Pioneer.. «+ «os 2 of oe of Erie Canal.. «2s oc 08 8 ef «8 os 1 18 55 82 |} 14) 4] 3) 6} 5] 6 ” 
Qewegdecc cc oc co ce co co Oswego to Chicago .. +. os «8 e+ «es 2 40 | 140 98 |}@1| 6] 6] 6] 5] 9 ” 
Chicago.. «+ «ss 2 of 8 of ” ” 2 40 140 98 | 2i 6} 6] 6] 5) 9 ” 
Cumberland... .. «2 c+ os os Philadelphia to Baltimore .. «+ «. 2 40 80 78 1/18| 6] 6] 6] 6] 6 ” 
Eericesom cc cc ce 00 ce © " ” 2 40 80 78 118|, |] 6] 6] 6] 6] ,, 
Pilot .o co cs 00 0s ce of New York toCanada .. ss «+ of « 1 18 55 82 13! 6] 3) G6] 5S] G6] teas 
Pheenix ec cc ce ee ee ef ” ” 1 18 55 82 i3/ 6] 3) 6; 5) 6 ” 
Governor McDowell .. «2 «+ «s James River Canal to Virginia .. .. «+ 1 18 20 90 |}13} 6] 1] 2] 5], pas 
*Jefferson (Revenue Cutter) .. os Lake Erle .. «2 ce oc ce cf 8 ve 1 150 | 342 | 140 | 24) ,, | 7) 6] 9 e 
*Legare ” % 08 cf ef Delaware River eo 08 ce oe 1 150 | 342 140 | 24! ,,|/ 7) 6] 9] 6 ” 
Hercules 2. 0c cc 0+ oo oe Lake Erie .. oo oo oc 00 oe 00 os 2 50 | 250 Bi nw] Sl ad ow 
Perrysborough .. «+ «+ «+ es oe @ 2 50 | 250 Cl wl Siw ” 
Cleveland 2. cc cc ce oo oe . 2 1 60 | 280 8} »] 6/10] ,, 
Baltimore .. os «se «+ of oe Philadelphia to Baltimore .. «. «+ «+ 1 50 127 78 19/ 6] 6) G6] 7 2 pe 
*Princeton .c 0 oc ec es oe Philadelphia Station .. «2 «s «+ os 2 400 | 672 | 164 | 30/| ,, | 17) 6) 14) tT yy 
Lion 1c cc ce ce ce co of New York to Hartford .. «2 «+ «8 «* 1 50 | 172 115 | 23/ 6] 6) ,, 6/10 ® 
ec 00 00 ce oe ce ef " 1 50 | 172 115 | 23] 6] 6) ,, 6/10 ” 
Mohawk .. «2 of c+ co os Albany to Hartford... .. «2 «2 os «« 1 50 172 125 | 22/ » | 6) » TI ov ” 
C. Bristol .. oc os of of of Chicago and the Great Lakes .. .. « 1 60 | 300 Biwi Slaw @? ” 
SEMEN «os 00 te 00.60 WEUND ce ce 0s te 00 60 ce 6 1 60 | 172 | 125 | 22] | Gl wd Tl awd ow 
MOND 0s co cc -cc * cf 00 e 1 60 | 172 | 125 | 22) |] 6] wf 7] w» ” 
New eo 0s 00 ce oe Owners, Williamsand Barns .. .. + 2 60 | 172 | 125 | 22), | 6) 6] 7], * 
Enterprise 1. «+ os o2 e+ of Lake Ontario and 8t. Lawrence Ri oe 1 20 70 5} 9 ” 
New York 1. 0. 6 of oo oe Oswego to Chicago se «+ «+ «+ «+ «os 2 50 | 140 98 | a1) 6] 6] 6] 5] 9 e 
ae der le «bee Oe WHOM TUEE 0 cc 00 00 0 00 0c 1 60 | 170 |} 103 |oe | 7) 6] 7] 4) y 
Rufus Page, owner .. «+ «+ «+ East Coast of America oe s+ «2 0+ os 1 60 | 172 | 115 | 23/ 6] 6], |] 6) 1] , 
Rufus Page ,, «+ + oe eo ” ” 1 so | 172 | 115 | 23) 6| 6! ,, | 6] 10] ,, 
Bask .w co oo ce ee ” " 2 55 | 172 | 125 | 22) ,, Gini Tl wl « 
Captain Sanford, owner .. «+ es a ” 2 8 | 172 | 125 | 22) | Gi wl Tl wd ow 
Williams and Barns ,, «. «+ «+ " ” 2 60 | 172 | 128 | 22) | 6) wi Tl aw ” 
Captain Coit s - o ” . 2 65) 172 | 125 | 22) | Ol) a | TI» ” 





* These vessels have a single screw. 


The majority of these vessels were provided with two screws, 
the outer one xed on a solid shaft encased by a hollow one, on 
which the other screw was fixed, as described and illustrated in 
Ericsson’s English patent specification, No. 7149, a.p. 1836. 
Both the shafts passed directly through the centre of the stern- 
post into the body of the vessel; and the spiral blades of the 
propellers were of course set in opposite directions. Those 
marked * in the table had a single screw. 

The following di of the Princeton, U.S. war ship, com- 
pared with the results obtained with the English vessels Medea 
and Phoenix, is intended to show the advantages of the screw (of 
_ original kind patented by Ericsson), then (1846) used on the 

inceton :— 
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Princeton.) Medea. | Phasnix 
Area of immersed midship section, feet .. .. 345 363 351 
Area of piston of steam cylinder, inches.. .. 2,496 2,419 2,419 
Stroke of piston, feet .. «2 «2 «+ os 3 5 5 
Number of strokes per minute .. .. «2 «+ 34 334 21 
Speed of piston per minute, feet .. oe ee 204 210 
Quantity of steam of atmospheric pressure 
eo by each cylinder per minute, 3,508 3,780 3,528 
Rate of steaming in still water per hour, - ° 
statute miles 4. 1s oe oe oe oe : 13°5 113 7 














The above table of speed and consumption of steam refers to 
the immersed midship section here represented. “ The Prince- 
ton,” observes Ericsson, “ attained the speed stated in the above 
table with nearly a full crew on board, and a full complement of 
coal, water, and stores ; while the British frigates were perfectly 
light. When fitted for sea the Phoenix and Medea have never 
made more than 94 statute miles per hour” (See vol. i. Tredgold, 
appendix). 

Captain Ericsson further observes to Mr. Woodcroft that “he 
is not aware of any performance that has equalled it;” and “ most 
assuredly does this great efficiency of a propeller with the entire 
acting surface near the periphery, prove the impropriety of the 
extreme reduction of surface towards the extremity of the blades, 
which is now the order of the day.” 

This success was not, however, obtained without the usual 
difficulties and combats to be undergone by any new invention. 
In the “Congressional Report, No. 681, of the 29th Congress,” 
will be found introduced an instance of “the attacks to which,” 
says Ericsson, “I was continually e in consequence of my 
undertaking to displace the paddle-wheel in the American navy. 
It will be proper here to observe that Captain Frazer’s—the critic 
of the propeller—attack was polite and reasonable in comparison 


with other critics who undertook to ridicule me for my efforts 
in displacing the paddle-wheel with my propeller. Government 
officers at Washington, enjoying a reputation for high scientific 
attainments, proved by mathematical demonstration, that the 
Princeton never could be propelled at the rate of five miles an 
hour with the instrument I had proposed. The most prominent of 
the government naval constructors assured his department that 
a mere glance at the propeller intended for the frigate was suffi- 
cient to convince the practical eye of the absurdity of the scheme 
—‘ the surface of the blades was too small, and out of proportion 
to the body to be propelled.’ The President of the United States 
was informed b: tent ineers who had examined the 
engine intended. for the ship, ‘that it was constructed on erro- 
neous mechanical principles, and that utter failure would infallibly 
attend the experiment. President Tyler was quite convinced by 
the representations thus made, but with a liberality that does 
him great credit kindly reminded Captain Stockton that great 
improvements seldom succeeded at first, and that, in case of the 
ay ong failure of the experiment, he would stand by and give 

is firm support to those engaged in the laudable enterprise. 
The Franklin Institute looked on the undertaking with much 
displeasure, and the builders of the engines received intimations 
from members of the institute that they ought not to be parties 
to wasting the public money on such a scheme.” 

This, it must be remembered, was in 1846, and the whirligig 
of time, with its‘other changes, has certainly brought round its 
compensations to Captain Ericsson. 











SoutH KENsINGTON MuseEvM.--- Visitors during the week ending 
6th May, 1866:—On Monday, Tuesday, and Saturday, free, from 
10 a.m, till 10 p.m., 9,733. On Wednesday, Thursday, and Friday 
(admission 6a), from 10 a.m. till 6 p.m., 2,025. National Por- 
trait Exhibition, 4 payment, 3,985. Total, 15,743. Average of 
——Te week in former a, 10,945. Total from the 
opening of the museum, 5,992,152. 

History or a TorPEDO Boat. —A Confederate report of the 
defences of Mobile, Alabama, narrates the eventful history of a 
torpedo boat as follows :—‘‘One very remarkable vessel of this 
sort was constructed in Mobile, and sent by rail to Charleston, 
where it was used against the Federal, fleet. It was built of 
boiler iron, was about 35ft. long, and was manned by a crew of 
nine men, eight of whom worked the propeller by hand. The 
ninth ee the boat and regulated her movements below the 
surface of the water. She could be submerged at pleasure to any 
desired depth, or could be propelled upon the surface. In smooth, 
still water her movements were e: ty controlled, and her speea 
was about four knots. It was intended that she should approach 
any vessel lying at anchor, pass under her keel, and drag after 
her a floating torpedo, which would explode on striking the side 
or bottom of the ship attacked. She could remain submerged 
more an hour without inconvenience to the crew. Soon 
after her arrival in Charleston, Lieutenant Payne, of the Con- 
federate navy, with eight others, volunteered to attack the Federal 
fleet with her. While ing for their expedition the swell of 
a passing steamer ca e boat to sink suddenly, and all hands, 
except Lieutenant Payne, who was at the moment standing in the 
open hatchway, perished. She was soon raised and made 
ready for service. Lieutenant Payne again volun to com- 
mand her. While lying near Fort Sumter she and again 
sunk in deep water, drowning all hands except her commander 
and two others. Being again raised and prepared for action, Mr. 
Aunley, one of the constructors, made an experimental cruise in 
her in Cooper river. While submerged at great depth, from some 
unknown cause she became ble, and re for many 
days on the bottom of the river, with her crew of nine dead men. 
A fourth time was the boat raised, and Lieutenant Dixon, of 
Mobile, of the Twenty-first gg ange | with eight others, went 
out of Charleston harbour in her attacked and sunk the 
Federal steamer Her mission at last —e 


she disappeared for ever wi 
their fate, but it is believed they went down with enemy.” 
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INSTITUTION OF CIVIL ENGINEERS. 


THE president and council of the Institution of Civil neers 
= the ee ve] 
and a very distinguished company lemen gentlemen 
dinner in ths a. reper ~ James’s, on <br agy 4 
evening. . Fowler, president e Institution, i 
his right was the Prince of Wales and on his left Prince Alfred. 
Prince Teck was also mt, as were also the Duke of Buccleuch. 
Earl Spencer, Sir John Burgoyne, the Earl of Caithness, Lord 
Colville, the Hon. W, Cowper, First Commissioner of Works, Earl 
Grey, Lord Richard Grosvenor, Sir Henry Holland, General 
Knollys, Major Teesdale, Lord Llanover, Sir Edwin Landseer, the 
Right Hon. R. Lowe, M.P., Baron Marochetti, Professor Owen, 
the presidents of the Royal Society and of the — Institute of 
British Architects, Lord Oxmantown, Lord Alfred t, Sir John 
Pakington, Lord Redesdale, the ~" “; of Salisbury, Lord Stanley, 
M.P., Lord Stanley of Alderley, the Duke of Sutherland, Ear 
Vane, &c. The bers and iates of the Institution present 
numbered nearly 200, and included most of the leading members 
of the profession, among whom were Sir John Rennie, Sir W. G. 
Armstrong, Mr. Bidder, Mr. Hawkshaw, Mr. Gregory, Mr. Scott 
Russell, Mr. Hawksley, Mr. Cubitt, Mr. Harrison, Mr. Hemans, 
Mr. W. H. Barlow, Mr. Vignoles, Mr. Fairbairn, Mr. Beardmore, 
Mr. Abernethy, Mr. Brunlees, Mr. Manby, Mr. Kelk, M.P., Mr. 
Brassey, Mr. Betts, Mr. Waring, M.P., Mr. Samuda, M.P., Mr. 
Penn, Mr. Humphrys, Mr. R. Morrison, Mr. Bramwell, Colonel 
Jervois, Colonel Simmonds, R.E., Mr. Ramsbottom, Mr. Hargrove, 
Mr. Samuel, Mr. J. Mitchell, Mr. Brereton, Mr. Cawley, Mr. Turn- 
bull, Mr. Clutton, Mr. Giles, Mr. Baker, Mr. Berkley, Mr. Cony- 
beare, Mr. Coode, Mr. W. V. Harcourt, Q.C., Mr. J. H. Lloyd, 
Mr. Crampton, Mr. Bessemer, Mr. Ravenhill, Mr. Rawlinson, 
C.B., Mr. Penn, Mr. Maudslay, and Mr. James Forrest, the secre- 
tary. 

The dinner was served in very elegant style, and the tables were 
ornamented with the best pieces of the celebrated Demidoff gold 
service. These were lent for the occasion by Messrs. C. F. 
Hancock, 

The cloth having been removed and grace said, 

The chairman proposed ‘“‘The Health of Her Most Gracious 
Majesty,” which was received with all the honours. 

The chairman then rose and said,—My Lords and Gentlemen, the 
next toast upon our list is ‘‘ The Health of their Royal Highnesses 
the Prince and Princess of Wales.” You are all doubtless aware 
that his Royal Highness the Prince of Wales is now an honorary 
member of our Institution, and therefore he is present with us 
to-night in the welcome position of one of ourselves, Notwith- 
standing the numerous duties of his exalted station, his Royal 
Highness has always taken the greatest interest in those works 
which occupy the thoughts and lives of engineers, and therefore it 
is a source of peculiar gratification to the profession that his 
Royal Highness has been pleased to join the Institution of Civil 
Engineers, which had the honour to rank as its most distinguished 
honorary member his Royal Highness the Prince Consort. With 
regard to the Princess of Wales, I know I shall speak the senti- 
ments of every Englishman when I say that her first appearance 
in this great metropolis inspired the nation with a sentiment of 
enthusiastic loyalty and of personal sympathy, which a riper 
experience of her domestic virtues and graceful charms has year 
by year deepened and extended, I have great pleasure in pro- 
posing ‘* The Prince and Princess of Wales,” 

The Prince of Wales, in returning thanks, said,—Mr. President, 
your Royal Highness, my Lords and Gentlemen, I have indeed 
every reason to feel deeply flattered and gratified at the very kind 
manner in which you, Mr. President, have proposed this toast, 
and for the way in which it has been received by the company 
present. Under any circumstances it would have afforded me 
sincere pleasure to have been present this evening—present at a 
mecting of so distinguished a body as the Civil Engineers of Great 
Britain ; but it is still more agreeable to me to find myself here in 
the position of one of your honorary members. I thank you for 
the manner in which you have mentioned my name regarding me 
as one of yourselves. I feel proud to think that my lamented 
father was also an honorary member of this distinguished 
Institution. Mr. President and gentlemen, perhaps it is a 
(difficult task for me to address so eminently scientific a 
body, more especially to eulogise them; but I cannot forbear 
adverting to the names of two most distinguished members 
of it—I allude to Mr. Brunel and Mr. Stephenson, whose 
names will never be obliterated from our memory. The impor- 
tant services they have rendered to this country can never be 
forgotten. Let us look around at the vast works which have been 
completed, or which are in the course of completion in this 
country. Though it may, perhaps, seem unnecessary, I think it is 
right I should on this occasion ask you to look for a moment at 
the vast extension of our docks over this country—at the 
great improvements in the electric telegraph, and also in our 
steamships, and, in fact, in the general steam navigation on our 








* waters. Let us look at what has been done at home—and when 


T say at home I mean in this metropolis. No one can walk over 
Westminster Bridge without being struck by those magnificent 
quays which are being built on either side of the river, and are 
commonly called the Thames Embankment. These constitute the 
most important works of the day. I must also refer to the 
Metropolitan Underground Railway, which is owing to the con- 
Ganed exertions of your distinguished president, and which, 
although not entirely completed, has been in use for nearly three 
years, and has to a considerable extent diminished the traffic in 
our streets. Let us look also at our colonies, and see the many 
important works which our engineers have contrived there. I 
would allude more especially to one—the celebrated bridge built 
over the St. Lawrence, called the Victoria Bridge, which is close 
to Montreal, and which was constru by one of your most 
renowned engineers, Mr. Stephenson. I had the honour of 
inaugurating that bridge in the name of her Majesty the Queen. 
I have to be thankful to you all in many ways; but I have to be 
particularly thankful to Mr. Stephenson for having built such a 
bridge, because, perhaps, I should never have had an opportunity 
of visiting our North American colonies and a portion of the 
United States if I had not received an invitation to inaugurate 
that great work. Let me thank you once more, Mr. President, 
for the honour done me, and for the kind way in which the name 
of the Princess of Wales has been received. And let me assure 
you that it affords me the deepest gratification to have the honour 
of being present this evening as one of your members. 

The Chairman: May it please your Royal Highnesses, my Lords, 
and Gentlemen,—I have now the honour to propose the toast of 
“The Navy, the Army, and the Volunteers.” The profession of 
a civil engineer may not appear at first sight to have any intimate 
connection with the subject of my toast, but recent discoveries in 
science and mechanics have brought the civil engineer and the 
soldier and the sailor into close alliance. The introduction into 
the navy of steam as a propelling power has added to the crew of a 
ship, as a necessity, a body of engineers, whose education and 
functions are now essential to an efficient navy. In like manner 
the soldier must now make his dispositions of attack and defence 
with reference to lines of railway, and must study how they can 
be made subservient to his pu , or sometimes how best he can 
destroy them. He must have his telegraph and telegraphic engi- 
neer as a part of his material and his staff, and for his great guns 
and other munitions of war he must avail himself of the inventive 
genius and experience of our eminent bers, Armstrong and 
Whitworth. But, perhaps, no institution of modern times has 
brought the civilian and the military man into closer friendship 
than that noble, and, I may now say, that national institution, the 
Volunteer army. From the date of its organisation lishmen 
have begun to take great interest in military affairs, and I may say 
that the profession of a soldier has been raised in public estima- 
tion by a knowledge of the difficulty and importance of a soldier’s 
duties. Some of my friends now present and myself are officers 
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of the Engineer Corps of the Volunteer force. “Our duty is to 
devise (in conjunction with the al Engineers) the method, and 
provide the means, of moving the masses in the shortest 
time to any point on the shores of Great Britain where such ser- 
vices may be su 'y required, and to organise labour for the 
creation of earthwork defences, and for making or destroying lines 
of communication. I may be permitted to refer to the review at 
Brighton, where one of the corps—Colonel Hawkins’-.-displayed 
remarkable powers of arrangement. I am happy to say we have 
here to-night a distinguished sailor, whose love of the sea and 
assiduous attention to a sailor’s duties have endeared him io all 
Englishmen—his Royal Highness Prince Alfred. We have here 
that most distinguished general officer Sir John Burgoyne, of 
whom, I will mention, that both civil engineers and military en- 
gineers ise in him one of the most eminent men in their 
profession ; and we have also Colonel Erskine, the inspecting 
officer of Volunteers. I have therefore great pleasure in proposing 
“The Army, the Navy, and the Volunteers,” coupling the names 
of Prince Alfred for the navy, General Sir John Burgoyne for the 
army, and Colonel Erskine for the Volunteers. 

Prince Alfred: Mr. President, your Royal Highness, my Lords, 
and Gentlemen,—I need scarcely tell you with what pleasure I 
rise to respond to this toast, nor how proud I feel to hear my name 
pr oe with the royal navy. Within the last few years the 

has b more ted with the civil engineers than ever 
it was before. Many improvements we owe—in fact, I may say all 
the later improvements we ewe—-to the civil engineers. There is 
only one thing they have not succeeded in doing, and that is 
making us look more beautiful than we did before. Indeed, I am 
afraid they have rather caused us to deteriorate in appearance. I 
need not add that I take, and shall continue to take, the greatest 
interest in this body; the more so from the fact of my father 
having been an honorary member of the Institution, and from my 
brother having now for the first time taken his place in the same 
character. 

Sir J. Burgoyne briefly returned thanks for the Army, and 
Colonel Erskine for the Volunteers. 

The President then proposed ‘‘ The Houses of Lords and Com- 
mons,” coupling with the toast the names of Lord Redesdale and 
Mr. Cowper, the First Commissioner of Works. 

Lord Redesdale returned thanks for the House of Lords, and Mr. 
Cowper for the House of Commons. 

The Chairman then said: May it please your Royal Highness, 
my Lords, and Gentlemen,—I have now the honour to pro- 
pose the toast of ‘‘Our Visitors.” It may, I think, be 
considered to be one of the privileges and advantages as of the 
profession of the civil engineer that his vocation brings him 
into personal communication with distinguished men of every rank 
and class of society; and I can say for many of us that some of our 
most valued friendships in after years have commenced with our 

rofessional duties. I see around me this evening men of the 

ighest distinction, who by their presence with us show that they 
deem our profession, and the institution of which we are proud, 
not unworthy of their countenance and support. May I say to one 
of those distinguished persons—Prince Teck—that we give him 
welcome to England? I may venture to say that we give him a 
double welcome, for he comes to add to the happiness of one of the 
most widely beloved and esteemed members of the royal family of 
England. We have also present here to-night a distinguished 
statesman and orator—the Right Hon. Robert Lowe. I have, 
therefore, great pleasure in proposing ‘‘Our Visitors,” coupled 
with the names of Prince Teck and the Right Hon. Robert 
Lowe, M.P. 

Prince Teck : Mr. President, your Royal Highnesses, my Lords, 
and Gentlemen, I cannot find words in which to adequately convey 
my thanks; but I assure you I am deeply grateful for the compli- 
ment which you have been pleased to pay me. 

Mr. Lowe, on behalf of the visitors at the hospitable board of 
the Institution of Civil Engineers that evening, begged to return 
that society their best thanks for the kindness they had received. 
He begged to assure the society, on behalf of the visitors generally 
as well as on his own, that they had the greatest pleasure in 
coming there, not only to ake of the hospitality of the civil 
engineers, but to evince their sincere esteem and admiration for 
the body which entertained them that evening. They had great 
reason to be proud of the civil engineers of England. It was the 
last of our learned professions—the youngest of them ; but, like 
most of the youngest sons in fairy tales, it had contrived to secure 
for itself a better inheritance than that enjoyed by its elder 
brethren. The engineers were not employed in the study of the 
ancient languages, nor in minute analyses of the forms of expres- 
sion and the modes of thought which were used by people 
many thousand years ago, and concerning which there was 
much controversy, and no certainty could be arrived at, 
They had a wider field; and, just as the laws of nature 
were better than written laws, so the range of study open 
to civil engineers was superior to that of the learned profes- 
sions which had preceded them. The civil engineers did not 
inherit a study which was stationary, like most of the studies 
which had occupied the attention of mankind hitherto, and about 
which it might be said we knew very little more than was known 
2,000 years ago. He questioned whether writers and s ers of 
the present day used better Greek than the Greeks themselves, 
and Gj doubted whether we knew more of moral philosophy or of 
logic than the philosophers and logicians of Athens and Rome. 
On the other hand, the studies of civil engineers were not only as 
wide as the domain of nature, but their area was continually 
increasing with a rapidity which no one could gauge. The civil 
engineers were the heirs of all ages, and the field of their investi- 
gation was boundless. They had the inscrutable laws of nature 
as the subject of their inquiry, and the application of those laws 
to the benefit of a as their theme. It might well have 
been felt by the profession that, while dealing with subjects so 
vast and magnificent, they had not received that recognition in 
the country to which they were justly entitled; but he hoped, 
if the day ever arrived when the Universities, rising to the 
true level which they should occupy, became really national 
establishments, the science of engineering would be admitted 
to at least a perfect equality with every other branch of 
knowledge. He trusted that the day would arrive when 
the efforts which were now devoted to the cultivation of the 
dead languages would be divided between the dead and the living. 
At all events let not the engineers be discouraged because they had 
not at present any endowment. An endowment was not an 
unmixed good. In many cases it was only a means by which one 
age contrived to impress its ideas on the age which succeeded it. 
All were orthodox who stuck to the endowment, and all were the 
contrary who went beyond it. If, therefore, the engineers had no 
great stores of wealth they were at least unfette They must 
remember also that as they were investigating the laws of nature, 
if they went wrong nature would ultimately set them right. The 
Cattle Plague Commissioners—of whom he himself was one—gave 
a certain opinion, and the whole press wrote them down. If the 
matter had been one of mere theory there would have been an end 
of them; but the cattle plague took the thing into its own hands, 
and proved that the commissioners were right. The profession of 
civil engineers had reason to be proud of their achievements—of 
their railways and of their electric telegraph lines, which enabled 
us to interchange thoughts despite those petty districts into 
which the selfishness of man had divided the universe. The civil 
engineers had been the missionaries of peace; and though it seemed 
as if a cloud was now about to come over Europe, and without 
substantial cause, and with little provocation, peoples were 
about to be plunged into blood and mourning, yet, as the 
darkest hour was generally the one nearest to dawn, he hoped 
that the difficulties of the present time might s; ily pass away, 
and that the members of the profession of civil engineers might 
continue to benefit society, and be the harbingers and precursors 











Fate of Civil Engineers,” coupling with it the name of Sir 


The health of the chaifman was also duly honoured, and the 
company soon afterwards separated. 





THE Sheffield file-cutters have now been locked out for several 
weeks, and this turn-out is stated to be giving a strong impetus to 
the use of machinery in the file trade. About 4,000 men are now 
out of employnent. 

LonDON ASSOCIATION OF FOREMEN ENGINEERS.—The ordinary 
monthly ting of bers of this society took place on the 
evening of Saturday the 5th inst., Mr. Joseph Newton in the chair. 
After the routine business had been disposed of and sundry 
elections effected, Mr. Sanson re-opened an adjourned discussion 
on ‘‘the Various.Modes of Smelting Iron.” He must, he said, in 
the first instance, acknowledge that since the reading of the paper 
on this subject by Mr, Oubridge, two months ago, he had acquired 
an increased stock of information on furnaces, metals, and castings. 
Speaking, however, from an engineering point of view, he must 
admit that his mind had been alittle confused by the somewhat 
conflicting evidence furnished by the various foremen of iron 
foundries who had previously spoken. It was difficult, indeed, to 
comprehend why one kind of furnace should succeed admirabl: 
with some and fail with others. Another feature which soqeinell 
some notice was the statement made by the author of the paper to 
the effect that foremen moulders were hampered in their attempts 
to produce good castings by not being allowed to select the ma- 
terials to be used. is (Mr. Sanson’s) experience did not justify 
that assertion. He had always, on the contrary, observed that 
employers consulted their foremen as to the selection of the 
various kinds of iron requisite for producing castings for particular 
popes and at any rate it was c early desirable that this should 

the case. It was important that the engineer and the ironfounder 
should co-operate together, foreach had his speciality, and the action 
of one without that of the other led to confusion and undue expendi- 
ture. Unless a combination of this kind were effected generally 
in English engineering establishments, or the art of moulding 
reached by some other means to a higher pitch of excellence than 
it had as ia attained, it would be found that pther countries 
would excel us in the production of good castings. He alluded 
more particularly to the artistic character of castings. If we 
looked across to the Continent even now we should see symptoms 
of improvement in that direction which were not visible at home. 
This last statement was met with some marks of dissent, but 
Mr. Sanson reiterated it, and instanced some of the castings 
which were exhibited in the foreign department of the last Exhibi- 
tion, and to which the palm of superiority had been awarded. 
Mr. J. Hosken remarked that, with respect to some of the new 
forms of furnace which had been mentioned, they certainly had 
been instrumental in diminishing the waste of the metal. For- 
merly 10 per cent. had been the minimum of waste, now 5 per 
cent. only was the average loss. This was due largely to improve- 
ments in the application of the blast and its more equal distribution 
in the furnace. He was convinced that the quality of the metal 
depended very much upon the same causes. Mr. Stabler admitted 
that he had not had much experience in the casting of metals. He 
agreed with much of what Mr. Oubridge had advanced, and es- 
pecially with that portion of his per which referred to elections 
of iron being made for the founder’s use by persons not qualified 
to judge of its peculiarities. He had known men to be employed 
in the purchase of -such material who did not know Welsh pig from 
Carron pig. This certainly placed the founder at a great dis- 
advantage. With regard to the quality and finish of English 
castings as compared with those of some other countries, there was 
much to be said. He believed that our own workmen excelled in 
the production of common and useful work of this description, 
whilst in the! matter of merely ornamental castings those of France 
and Germany were far in advance. Many reasons might be 
adduced for this, one being in his (Mr. Stabler’s) opinion the com- 
paratively little aid which had been given at home by the engineer 
to the moulder. Very frequently the boxes made for the use of 
the latter were defective inconstruction. The amount of scientific 
assistance rendered to the founder was admittedly small. It was 
a fact that chemists did not possess a very accurate knowledge of 
the constituents of iron, and if that were so was it surprising that 
the founder also should be at fault? No doubt there was room 
for improvement in English iron smelting and founding, but he did 
not think that in thuse arts we were far behind our continental 
neighbours as a whole. Mr. Lawder recounted some of 
his own practical experiences in various iron foundries of 
London, and took a considerable amount of credit to himself 
for the economical changes he had effected therein. In the 
formation of good castings more depended on the foreman’s prac- 
tical knowledge in regard to the qualities of pig and scrap-iron 
and fuel, than on the shape of the furnace or the application of the 
blast. He had himself melted, on one occasion, 18 tons of metal 
with 13 cwt. of coke. Mr. Campbell, in ‘reference to continental 
and British castings, had to say that, from the general lowness of 
wages abroad, more time was devoted to their production than 
could be afforded at home. Foreign workmen, in every branch of 
the engineering trade, were excessively slow in their move- 
ments, and were an English foreman called upon to superintend 
them, he would soon lose patience. Probably, nay certainly, we 
should produce better castings of every kind than could be pro- 
duced on the Continent if the same amount of time was devoted 
to the work. He knew of some small foundries in the metropolis 
where beautiful castings were being constantly produced, and 
which would stand the test of comparison with any that the 
world could furnish. Our founders had all the skill necessary for 
their duties; competition and other circumstances compelled them 
often to sacrifice quality to quantity. Mr. Oubridge, in reply, main- 
tained that a great deal depended on the furnace and its treatment 
in the creation of sound and clean castings in an ical way. 
He reiterated some of his previous statements as to the chemical 
changes which occur to the iron while in a state of fusion, and 
said that a furnace of 5ft. area should be made to melt four tons 
of metal with an expenditure of eight tons of coke per hour. He 
was sorry to complain of. engineers, to some of whom, as a 
practical ironfounder, he must acknowledge himself indebted, but 
occasionally they did interfere somewhat unwarrantably, and 
presumed to advise on subjects which they did not thoroughly 
understand. He wished not to say this offensively. Few engi- 
neers understood moulding, and it would be well if they were ty 
consult with those who did before completing their —— ang 
making their patterns. By such an arrangement he did no 
hesitate to say a saving of 15 or 20 per cent. might often be effected 
in the prime cost of work to be done. Mr. Oubridge touched upon 
the aa exhaustion question next; he then spoke of the varioug 
brands of iron in general use, and finally referred to the foreign 
castings in the Exhibition of 1862. In doing so he adverted to a 
searching and critical examination, which, in ne gp with their 
resident and some thirty or forty other practical gentlemen, he 
had made of those castings, and stated that the unanimous con- 
clusion arrived at by the party was that they were very inferior to 
those found in the English department. The chairman said it 
now became his pleasant duty'to propose a cordial vote of thanks 
to Mr. Oubridge for the able manner in which he had introduced 
the subject of iron smelting to their notice. He felt assured that 
if the members of the Association generally would follow the 
example of that gentleman and introduce successively such 
practical questions as they could each deal with, great advantage 
to all must be the result. The discussion, which had now econ- 
cluded, he considered to have been instructive to the last degree, 
and although different opinions had been expressed they all tended 
to elicit information and to develop truth. The-vote of thanks 
was then carried by acclamation. This compliment was briefly 
acknowledged, and after the chairman had announced a paper for 
e June meeting on “‘ Hydraulic Engineering,” by Mr. Hendry, 








of o th 
far! Grey, in complimentary terms, gave the toast of ‘The In- | the meeting ended. 
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RAILWAY MATTERS. 
Mr. SLavGurer’s list of railway calls for May gives the amount 
500. 


THE North British has established a new morning express train 
Edinburgh 


and Glasgow. 
. Tue Great Eastern Company ees on Monday a new goods 
station contiguous to the docks at Ipswich. 


Tr has been found that sheep conveyed by rail to Falkirk bring 
2s. to 3s. per head more than those walked on the roads. 

THE Indian lines require to be doubled, and their accommoda- 
tion in every way largely increased, to enable them to carry the 
traffic offering to them. 

Captain Ricu, R.E., has inspected the Peterborough, Wisbeach, 
and Tern mane G2 Se pene. the Board of Trade. Traffic is ex- 
pected to be comm: about the middle of this month. 

A NEW station has been established this month on the line from 
Brussels and Malines to Gand. The station is situated between 
Wetteren and Melle, and it will take the name of Quatrecht. § 

Tus Madras Company report that they have increased their 





mil over the mding period of last year by sixty miles, 
ides out, while Sinan etn toques alle OA pret 
and in the net traffic 57 per cent. 


GREAT dissatisfaction exists along the East Indian Railway at 
the alleged inferior allotment of wagons for the transport of cotton, 
some consignors enjoying almost a monopoly of transit, whilst 
others have to wait indefinitely. 

Tue House of Lords have virtually held, in the case of the 
Cork and Youghal Railway, which has given so much scandal to 
prudent financiers from its excessive issue of Lloyd’s bonds, that 
preference shareholders lose their priority on a sale or winding-up 
of the railway. 

THE steamers Fannie a Alice, possessing every ams ny 
suitable for passenger and goods traffic, are now running dai 
between Stranraer and Belfast, in connection with the railway, ot 
it is anticipated a addition to the traffic on the Portpatrick 
line will arise from this source. 

Tue Wrexham, Mold, and Connah’s ane. line was opened for 
passenger traffic on the Ist inst. from Wre to Buckley, nine 
miles in length. There are four intermediate stations, viz., 
Gwersyllt, Cefn-y-bedd, Caergwrle, and Hope Junction, for Mold, 
per omnibus. Three trains run each way daily. 

Tue traffic on the Great Southern of India line is worked under 
great disadvantages in consequence of the want of roads to the 
railway. The extension of the line to Erode will have a material 
effect in increasing the-+traffic; about forty miles in length of it will 
be ready in July, and the remainder of the extension to Erode in 
March, 1867. 

At a special general meeting of the Northern of Buenos Ayres 
Company on Friday, Mr. Murray, the contractor, stated that 
persons in the employment of the company had opened an office 
outside the company’s station in Buenos Ayres, where they sold 
tickets at 33 per cent. less than the prices charged by the company, 
and were thus competing with the company. 

THERE is a bill now pending in Parliament ‘‘for the diversion of 
the Manchester and Sheffield Company’s direct line from Man- 
chester to Liverpool, commencing in the township of Poulton, and 
terminating in the township of Great Sankey, in the parish of 
Prescot.” This, if carried out, will effect a saving to the company 
of at least £150,000, besides being of great advantage to War- 
rington. 

From the Great Indian Peninsula Company’s report we gather 
that the results obtained in working the opened portions of the 
line, and the progress effected generally in the half year just 
closed have been » Ps very favourable and encouraging character. 
The average number of miles worked during the half-year is 601°8, 
as com with 565°1 miles in the corresponding half of the 
year 1864. 

THE overland Russian telegraph has been completed to Van- 
couver’s Island. Telegraphic communication between Washington 
city and Victoria, Vancouver, a distance of 7,500 miles, is now 
complete, and on April 25th congratulatory messages were 
exchanged between the authorities, of the two cities. About 
twenty-four hours were required “for the transmission of the 
message and the return of the answer. 


CaPpTaINn RICH, one of the inspectors of the Board of Trade, has 
completed his examination of the Northampton and Banbury 
Junction line, and has certified for its opening as a ger line as 
soon asa few trifling matters of detail are c mpleted. The new 
line is five miles in length, and extends from the Blisworth station 
on the London and North-Western to Towcester. The line will. be 

d for p traffic immediately. 

Tux Solicitors’ Journal remarks that, in the case of the Cork and 
- Youghal Railway, the House of Lords has held that on the sale or 
winding-up of a bankrupt company preferential shareholders lose 
their rights. As the public have hitherto supposed that the 
claims.of preference shareholders extend to capital as well as to 
income—to assets as well as to dividends —it is well that it should 

be enlightened on such an important poin; 

TuE Metropolitan Company has given notice of its intention to 
consider, at, a special meeting on the ‘23rd inst., a contract or 
arrangement for the working, use, and maintenance of the Metro- 
politan and’‘St. John’s Wood Railway, and for the collection and 
conveyance of traffic thereon, the supply of rolling stock and 
servants for that purpose, the fixing of tolls and charges, and the 
division between the two companies of the receipts from the 
traffic upon their respective railways. 

THE working of the South-Western of Madras line shows the 
very remarkable economy of using iron instead of wood for sleepers. 
Even on the west coast, where abundance of wooden sleepers 
can be obtained, the cost of maintenance is £164 per mile per 
annum; whereas, on the Bangalore branch; laid with iron sleepers, 
the cost is only £75 per mile per annum for maintenance. On the 
north-west line the maintenance is as low as £71 per mile. It, in 
fact, makes all the difference between 9 profit and a loss. 


SEVERAL new Welsh iron and coal’ works are in contemplation, 
and one company is already in a fair way of being established, the 
greater part of the capital having been subscribed. The want of 
railway communication has perhaps been the chief cause of keeping 
the district so long in-the Codetenel but as this want is being 
wee supplied, the capitalist will have no further transit 

ifficulties to contend with. The Great Western Company cannot 
fail to derive a large revenue in time from North Wales. 

THE question of noise under the railway bridges in the metro- 

lis from passing trains, so much complained of, was raised on 

onday in a conversation between Mr. Scholefield, the chairman 
of one of the House of Commons railway committees, and Mr. 
Hawkshaw. Mr. Hawkshaw gave it as his opinion that this 
excessive noise was mainly due to the construction of these bridges 
entirely of iron. He stated that this construction was insisted on 
by all the parochial authorities, buf; that if these bodies would 

ow the bridges to be made of bi or stone, as formerly, the 








noise caused by passing trains would be very little, and, indeed, 
with proper precautions, might be almost entirely obviated. 
A JUDGMENT was delivered on Wednesday by Chief Justice Erle 


in the Court of Common Pleas, in the case of holders of bills ac- 
cepted by the Mid-Wales Railway to the extent of £60,000. The 
court in this instance’ unanimously ruled that the acceptance was 
ultra vires, and that it is perfectly established in law that a corpo- 
ration constituted for a distinct cannot make a contract as 
rs! Ay i 

‘that it must be shown that a com y has — wers under 
ite ogutitytion to ‘make such bill. “The whole of the bills of 
exchapge question were therefore declared invalid, 





NOTES AND MEMORANDA. 


As many as 268,000 Avari have been found in a single pound of 
coarse sugar. 

GENERALLY speaking, the larger the mass of a casting of iron 
the coarser will be the grain. 

THE mean diametric expansion of a sphere of cast iron raised to 
a white heat is about ghth of the diameter. 

KaRsTEN has proved that white cast iron can be converted into 
gray cast iron, or vice versd, by suitable treatment. 

IN castings of iron the planes of crystallisation group themselves 
perpendicularly to the surfaces of external contour. 

THERE were at Strasbourg, in 1833, several wrought iron cannons 
made to load at the breech, these guns bore date 1602. 

THERE is very little difference between the strength of the best 
boiler plate whether strained with or across the grain. 
THE future density of the Py tion of the Se 
suburbs has been assumed at ut 30,000 per square mile. 

Tue heat produced by the explosion of a charge of ma 
is sufficient to evaporate about nine times its own weight of water. 

ACCORDING to Andrews, one part of carbon evolves as much 
heat in burning as will raise an equal weight of water 7,900 deg. 
Cent. 

THE specific heat of water being unity, that of cast iron varies 
between 0°125 and 6°143; that of gun-metal between 0°11 an@ 
0086. 

Tue tenacity of good gray cast iron is much less in proportion as 
the metal has been exposed to a more intense heat in the blast 
furnace. 

PROFESSOR HODGKINSON has shown that strains, however feeble, 
if long applied produced some permanent elongation or contraction 
in bars of iron. 

THE vacuum pan was patented by E. C. Howard in 1812. The 
royalties paid under this patent amounted for several years to 
£40,000 per annum. 

Inon rods which will break if bent rapidly while cold will not 
break if bent very slowly ; time being allowed for the re-arrange- 
ment of the atoms. 

It is stated that Perkins mixed co; 
the cast iron used in casting hydra 
view of closing the pores of the iron. 

Mr. MALLET states that foreign charcoal iron, such as Swedish, 
does not offer any advantages for the construction of ord 


per in small quantities with 
c press cylinders, with the 


MISCELLANEA. 
> ‘THE stone-masons, flaggers, and slaters, and joiners of Preston 
‘are on strike. 

Tue bill for the erection of gasworks near Victoria Park haa 
been thrown out. 

Tue brilliant S. T. Coleridge termed the steam engine “a giant 
with one idea.” 

Tue Russian Imperial navy has sent £1,000 towards the Maury 


testimonial fund. 
A company from ~— with a capital of 3,000,000 dols., are 
starting a factory in Toronto. 


A portion of the joiners and ters employed on the bridge 
works at Runcorn were during the last week on strike. 
PETROLEUM has been discovered in large quantities in the island 


-of Cuba. The oil is the same as that of Pennsylvania. 

The U.S. iron-clad Dunderberg approaches completion. She has 
her masts, machinery, and boilers on board, and the smoke stack is 
set up. 

Rovgn, following the example of London, has established tele- 
graphic communication between the fire-engine stations of the 
city, which are fifteen in number. 

Ir is stated that some American engineers intend to erect a test- 
ing establishment in the United States upon the same plan as that 

“laid down by Mr. Kirkaldy at Southwark. 

Coat oil is a better article for preserving sodium and potassium 
than naphtha. In coal oil sodium its lustre for months and 
years, whilst in the purest naphtha it is dimmed in a few days. 

THE new General Post-office of Edinb of which the founda- 
tion stone was laid by the late Prince rt on the 23rd of 
October, 1861, was opened for the public service on Monday. 

A DREADFUL explosion tock net, Garwood Park Colliery, St. 
Helen’s, on Friday. One hun: and twenty men were employed 
in the mine at the time, and of these eight were killed and several 
injured. 

THE armoured iron frigate Bellerophon, Sutin Edward 
\Tatham, made her first cruise south of the Isle of Wight, for trial 
.of the experimental broadside gun-carriages she has on on 

Wednesday. 

Mk. GEORGE GREEN, 


the shipbuilding firm 
‘Wednesday morning by 
Suspension Bridge. 


a gentleman of fortune and a member of 
of Green and Co., committed suicide on 
throwing himself from the new Clifton 





over the best manufactured British irons. 

Cast iron stretches about th of its length for each ton of strain 

r square inch of sectional area up to seven or eight tons, when 
its elasticity is permanently impaired. 

A cast iron hollow cylinder 10in. thick, if heated to 100 deg. 
internally will radiate heat from its external surface at about the 
rate due to a temperature of 7°2 deg. 

PREVOSTAYE and Desaines have shown that the relative radiati 
power of rough cast iron painted black to imperfectly polished an 
weather-bronzed gun-metal may be assumed as 90: 15. 

THE result of practice in ironfoundries proves that the contrac- 
tion of fluid cast iron in becoming solid seldom reaches yigth of 
the lineal dimensions of the mass, and never exceeds ,i;th. 

THE juice of some canes is so rich that 16 cwt. of sugar can be 
obtained from 1,300 on gallons, and some is so watery as to 
require 2,690 to 2,800 gallons to produce the same quantity. 

Lowmoor iron has been stated by Dr. Schafhaeute to contain as 
much as one per cent, of arsenic. We are not aware that the 
statement has received confirmation; it deserves investigation. 

Ture Greenock Sugar Refining Company possess the largest 
vacuum pan ever constructed; it is rather more than 13ft. in dia- 
meter, and is capable of boiling twenty-seven tons at each charge. 

In making heavy forgings the:effect of the blows of a steam 
hammer is found to produce a singular form of internal hollowness 
or unsoundness at or about the centre of the mass where it may 
have been previously sound. 

Ir would appear, from experiments conducted in America, that 
shot does not begin to move until a large proportion of the charge 
behind it*has been ignited, and that it moves through one-half to 
one-quarter its diameter before the whole is ignited. 

THE Ames gun consists of circular discs welded together by 
“jumping.” The idea is not really novel,’asa method of maki 
guns precisely similar was proposed by M. Villons in 1716, andguns 
were actually made in this way in 1735. 

WHEN glass is exposed for a considerable time to a heat short of 
fusion, or even of complete softening, it is converted into an 
opaque substance known as ‘‘ Reaumur’s porcelain.” This result 
is due to a re-arrangement of.the crystals. 

Frye sugar has been known to yield the planter a clear profit of 
no less than £1,500, on 200 hogsheads of the usual size, beyond what 
the same number of hogsheads, where the sugar is of an inferior 
quality, would have yielded in the same market. 

Ir the original bars of which a faggot of wrought iron is made 
up have a tenacity of 46, that of an equal section cut from the 
faggot will be only 38, which will mount up again to 52 in small 
bars rolled from the faggot. This applies only to large forgings. 

To Jean Fernil, first physician to Henri II. of France, is due the 
earliest idea of adopting a. portion of the earth’s dimensions as a 
basis of a uniform system of weights and measures. He published 
a work on the method of measuring an are of the meridian in 
1528 

A p1&cE of cylindrical brass. wire, tough, longitudinally fibrous, 
and presenting no trace of crystallisation, mayjbe caused almost 
instantly to become brittle and crystalline if passed endways into 
a red hot tube of small diameter held vertically, the crystals all 
assuming a radial direction. 

UNDER moderate long continued steady pressure many solids 
permanently change their form. Thus the bulbs of very old 
thermometers exposed to. an atmospheric pressure greater than 
that of the external atmosphere become reduced in capacity, as 
proved by the permanent elevation of the zero point of the scale. 

THE principal axes of the crystals of crystalline solids, such as 
white cast iron, will always be found, if the body is broken cold, to 
be arranged in lines perpendicular to the bounding planes of the 
mass, that is to say in the lines of direction in which the wave of 
heat has passed outwards from the mass in the act of consolidation. 


THE question of priority of invention as regards the applications | &® 
- ink Pe ted. It | 1865, and 14,424 tons in 1864 


of wrought iron lining tubes. to guns has been hotly contested. 
may interest some of our readers to learn that in 1660 a 

bronze cannon was cast in India, which was fitted with a wrought 
iron lining tube 6in. bore, the total weight of the piece was 7,726 lb, 

Ir a small slip of Muntz’s sheathing metal be plunged for a few 
moments in a strong solution of nitrate of mercury it will on being 
removed and wiped, be found to have become rigid and brittle to 
the last degree, how»ver flexible and ductile before. This result is 
-~ = penetration of mercury between the component crystals 
of the slip. 

WO8LER describes cubic crystals 
inch on the side, which he was able to detach from the interior of 
a bar of wrought iron which had long been at a white heat in the 
smelting furnace, and which were cleavable into smaller cubes and 

piece. They contained about two and a-half{per cent. 
of silicium. 

WHEN gunpowder is heated nearly up to the point of decom 
sition, previously to ignition, the force of its <i is 
increased. It is stated that a temperature 160 deg. Fah. 
increases the force of the explosion one-fifth, while a temperature 
of 400 deg. nearly doubles it. This in some measure 
for the fact that highly heated gune are iable to burst. 


with perfect faces as large as an” 


Tue Lords of the Admiralty have ordered that all the officers 
and workmen of the Chatham who took in the 
launch of the Northumberland have one day’s leave of 
absence granted them. 

Ow of 220,000,000 of single passengers in the year 1864 there 
were only 15 deaths of There were 105 railway 
t servants killed while in the performance of ‘their duties, amd be- 
‘tween 70 and 80 injured. 

On the 4th of May the exclusive conveyance of ny 20 on the 
railways in Venetia commenced. Hitherto the trains have been 
mixed, conveying troops, provisions, munitions, artillery, and 
horses, without distinction. 

In the Nova Scotia mines, Se 1865, there was an increase in 
the average yield of gold per ton of quartz, of about five per cent., 
a fact which would seem to show that the deeper mining is carried, 
the richer the quartz becomes. 

On Monday the operative Bay me in Wolverhampton, sixty- 
one of whom are members of the Manchester union, turned out on 
strike for a rise in their wages of 2s., namely, from 26s. to 28s., 
and certain other advantages. 

Great activity is manifested at the different United States 
Navy yards, there pages Se six naval stations in New York, 
Boston, Philadelphi outh, Baltimore, and Washington, 
over forty vessels fi out for service. 

In Tennessee iron‘ore is abundant, is easily worked, and yields 
in the rough way it is smelted from thirty to fifty per cent. Teel. 
copper, and other ores are also found, but the mineral wealth of 
the country is yet comparatively unknown. 

At Brunn, in Moravia, it has been found that of the individuals 
who present th ves for iment in the army the number 
of the unfitting every year increases. The nearer « circuit is to 
places where are factories, the greater is the proportion whom 
it is found necessary to reject. 





THE shippi of Massachusetts exceeds 800,000 tons. The State 
is famous for manufacture of machine-made boots and shoes, 
paper co the best American watches, and the most reliable 


American rifles. It has upwards of 30,000,000 dols, engaged in its 
trade. The Boston street railways are 120 miles long. 

THE great enterprise of connecting the Atlantic.and the Ohio by 
means of a ship canal between Kanawha and James rivers, in 


Virginia, has into the hands of a French company, with 
M. Bellot des iers at the head. An English company has under- 
taken some important public works in the state of Florida. 


THE various balloon experiments of M. Nadar, the famous 
Parisian photographer, have resulted in a small volume, which the 
English translator styles, ‘‘The Right to Fly.” M. Nadar con- 
siders that all existing styles of locomotion will be.deemed obsolete 
in a few years, when a more perfect system of aérostation shall 
have been discov 

In several trades in Carlisle there is a general movement for an 
increase of wages and a reduction of the hours of labour. The 
joiners, cabinet-makers, stonemasons, bricklayers, tailors, and 

wers are on the strike. The house painters are working out a 
notice for increase of The weavers, at one of the factories, 
and the girls in Carrick’s hattery, recently struck, but subsequently 

to go in again. 

THE most curious work at present going forward in Paris is the 
levelling the hill of the Trocadero, on the right bank of the Seine, 
opposite the bridge of Jena. One-fourth of the work is 
completed. ‘ The ground is mined, and four mines are fired sim 
taneously by means of an electric battery. An immense surface 
is raised by each explosion, and wagons are ready on a temporary 
railway to carry away the earth thus loosened. 

THE quantity of bones im into the United Kingdom con- 


tinues very considerable. In March the total im were 6,051 
tons, as com) with 4,142 tons in March, 1865, and 4,508 tons 
in March, 1864, In the three months of this year the aggre- 


te imports were 12,472 tons, as oy with 7,850 tons in 

corresponding periods). Liebig, the 

great chemist, asserted recently that all Europe was ed to 
supply England with bones. 

THE small steel chain which winds round the fusee of a watch 

is about Sin. in length, and contains upwards of 500 links, rivetted 

together. Modern invention has as yet discovered no substitute 


for this chain a $00) Snclenieon, Gane ene: Sane 3 
These watch chains are all manufactured at istchurch, 
Hants. The links are out by girls from plates of steel, 
png 2 # ae = pick up the links and rivet one to the 
other. Wai manufacture has been the staple of Christ- 
—_ vont Aah saree 

unday morning @ spinning en exten- 
sive works of Messrs. Scott, Inglis, and Co’, B: G 4 
were ed by fire. As many‘as 60,000 in 
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SAND BOXES ON THE BRECON AND MERTHYR RAILWAY. 
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OF THE RAILS WHEN ON CURVES 





By the courtesy of Mr. Simpson, of the Brecon and Merthyr 
Railway, we are enabled to lay before our readers the accompany- 
ing’engraving of Mathew’s patent sanding apparatus, which hasbeen 
used with'the utmost success, as’we areinformed, on this lineforsome 
months past. It will be seen that the apparatus is more complex 
than that in use on the North London Railway, and illustrated in 
a recent number of THE ENGINEER. But it must be borne in mind 
that Mr. Adams’ apparatus is specially designed to work with 
carefully dried and screened sand, while on the Brecon and 
Merthyr line the sand is used just as it comes from the pit. The 
principle involved in the action of the apparatus is very simple. 
On the top of the old sand-box a new one, shown by the shading, 
has been fixed; the sides of this box incline inwards, as shown by 
the dotted lines, so that the sand always finds its way to the 
aperture at the bottom when dry. This aperture is stopped by a 
conical plug, drawn up from below fs the balance weigh: nd 
lever seen to the left of the box. To the top of the sand-p ne is 
fitted a funnel head, the mouth of which is covered with a wire 
netting, having three or four meshes to the square inch. By 





moving a handle on a lever crossing the fire-box, as shown in the 
end view, the valve is dropped and kept down permanently by a 
ratchet wheel on the cross shaft, the sand then falling from the 
box strikes on the wire netting, and is sifted of small stones, X&c. 
If the sand were always dry nothing more would be required, 
but it is usually damp, and in order to ensure its free 
delivery the agitator, shown by dotted lines, within the box 
is employed. This agitator consists of a tubular spindle 
turning in a long bearing or boss at the top of the box. The 
valve rod rises within it, while to the outside are fixed 
four stirrers or prongs. A rod from the foot-plate communicates 
with a crank on the upper end of the spindle, and by moving this 
rod backwards and forwards, the agitator can be caused to make a 

artial revolution, which effectually stirs up and mixes the sand. 
Tro the lower end of the sand pipe a swinging nozzle is fixed, which 
is so arranged that under all circumstances the sand falls exactly 
on the rails. The refuse sand, which is too coarse to pass through 
the wire screen, is collected in the lower box, from which it can be 
withdrawn from time to time. 








A CONTRIBUTION TO THE HISTORY OF 
CUPOLA VESSELS. 

Amonast the many interesting documents placed by Captain 
Ericsson in the hands of his friend, Mr. Woodcroft, as material 
for the forthcoming biography of this distinguished inventor, is 
a large lithograph, published by Endicott and Co., of New York, 
which we have been allowed to copy, as closely as a smaller size 
will allow. 


BIDE ELEVATION 


ERICSSON’S MONITOR OF 1854.—AMERICA, NOT ENGLAND, ITS BIRTH-PLACE.—ERICSSON, NOT COLES, 
INVENTOR OF THE REVOLVING CUPOLA. 


Below the lithograph, copied in our woodcuts, is printed a:— 
“CoMMUNICATION TO EmMperoR Napotron III.—The following 
is an extract of a communication forwarded from the city of 
New York to Emperor Napoleon IIL, at Paris, by J. Ericsson, 
on the 26th of September, 1854. The receipt of the said com- 
munication was at once acknowledged by his Majesty :— 


(Exrract. ] 

“*New System or Navan Artack.—The vessel to be com- 
posed entirely of iron. The midship section is triangular, with 
a broad, hollow keel, loaded to balance the heavy upper works. 
The ends of the vessel are moderately sharp. The deck, made of 
plate iron, is curved both longitudinally and transversely, with a 
spring of 5ft.; it is made to project 8ft. over the rudder and 
propeller. The entire deck is covered with a lining of sheet 
iron, 3in. thick, with an opening in the centre 16ft. diameter. 
This opening is covered by a semi-globular turret of plate iron, 
6in. thick, revolving in a column and pivot by means of steam 
power and appropriate gear-work. The vessel is propelled by a 
powerful steam engine and screw propeller. Air for the com- 
bustion in the boilers, and for ventilation within the vessel, is 
supplied by a large self-acting centrifugal blower, the fresh air 
being drawn in through numerous small holes in the turret. 
The products of the combustion and impure air from the vessel 
are forced out through conductors leading to a cluster of small 
holes in the deck and turret. Surrounding objects are viewed 
through small holes at appropriate places. Reflecting telescopes, 
capable of being protruded or withdrawn at pleasure, also afford 
a distinct view of surrounding objects. The rudder-stick passes 
through a water-tight stuffing-box, so as to admit of the helm 
being worked within the vessel. Shot striking the deck are 
deflected, whilst shell exploding on it will prove harmless. 


‘Shot (of cast iron) striking the globular turret will crumble to 


pieces or be deflected. The new system of naval attack will 





OF THE BATTCAY 








place an entire fleet of sailing-ships, during calms and light winds, 
at the mercy of a single craft. Boarding, as a means of defence, 
will be impracticable, since the turret guns, which turn like the 
spokes in a wheel, commanding every point of the compass at 
once, may keep off and destroy any number of boats by firing 
slugs and combustibles.’ 

“ A fleet at anchor might be fired and put in a sinking condition 
before enabled to get under way. 

“Of what avail would be the 
‘steam guardships’ if attacked 
on the new system? Alas, for 
== the wooden wall that formerly 
ruled the waves ! 


“The long-range Lancaster would 
searcely hit the revolving iron 
turret once in six hours, and then, 
six chances to one, its shot or 
shell would be deflected by the 
varying angles of the face of the 
impregnable globe. When ulti- 
mately struck at right angles, the 
globe, which weighs upwards of 
forty tons, will be less affected by 
the shock than a heavy anvil by 
the blow of a light hammer; con- 
sequently, the shot would crumble 
to pieces, whilst the sHELL would 
strew the arched deck with harm- 
less fragments. 

“During contest the revolving 
turret should be kept in motion, 
the port-holes being turned away from the opponent except at 
the moment of discharge, which, however, should be made 
during full rotation, as the lateral aim in close quarters requires 
but little precision.”——Captain Ericsson then speaks as follows of 
what he terms the absurdity of Captain Coles’ claims :— 
“Captain Coles states, in a letter to the Times of April 5th, 
1862, that his experience in the Baltic and Black Seas, in 1855, 
suggested to him the idea of building impregnable vessels, and 
that towards the latter part of the year he had ‘a rough model 
made by the carpenter of the Stromboli,’ and that he proposed 
to protect the guns by a stationary shield or cupola. Captain 
Coles, it appears, met with no encouragement from the Admiralty, 
and therefore consulted Mr. Brunel, the celebrated engineer, 
who warmly embraced the plan. ‘He did more,’ says Captain 
Coles, in his letter to the Times: ‘he assisted me in my calcu- 
lations, and gave me the aid of his draughtsmen.’ Captain 
Coles further states that, notwithstanding official neglect, he 
persevered, and in March, 1859, produced drawings of a ‘shield 
fitted with turntables.’ Lastly, in December, 1860, Captain 
Coles published, in ‘ Blackwood’s Magazine,’ drawings of his 
‘gun-shield and revolving platform,’ the platform being turned 
by manual power only.” 

So concludes Captain Ericsson, and he has made out a very 
good case for himself. There are two sides to every question, buthe 
may restassured that hisclaim willalways have fair playin England, 
and that English patriotism is not of that misguided character 
which is sometimes found toelevate a countryman in spite of truth. 








A SPLENDID DISCOVERY IN ELECTRICITY. 
OnE of those great discoveries which are only made at long and 
rare intervals was communicated, as it should be, by the veteran 
philosopher, Professor Faraday, to the Royal Society at its ordinary 
meeting a short time since, The discoverer of the principle, and 


| theinventor of the first machine to which it has been applied, is Mr. 
H. Wilde, of Manchester, whose paper on the subject was pre- 
sented by Mr. Faraday. The new apparatus generates electrici 
of great manthty onl iatenlh , and is far more powerful in 
respect than the battery of rove or the large m ectric 
machines used in the recent experiments in lighthouses. In fact, 
it is the most powerful generator of such currents that has yet been 
constructed, and will melt lengths of iron rod and copper wire, 
besides giving light of unprecedented brilliancy, when two thick 
carbon rods are used as electrodes. 

In the course of some experiments with a magneto-electric 
machine of somewhat peculiar construction Mr. Wilde discovered 
that if the induced current from the armature were made to pass 
through the coils of an electro-magnet, that magnet attained more 
than four times the lifting power of the permanent magnet whence 
its force was originally derived, in opposition, apparently, to the 
law of “‘the conservation of energy.” To use the words of Mr. 
Wilde—‘“‘ Having discovered the fact that a oy amount of 
magnetism can be developed in an electro-magnet by means of a 
permanent magnet of much smaller power, and as definite 
quantities of magnetism are accompanied by the evolutions of 
proportionate quantities of dynamic electricity, and since an 
electro-magnet when excited by means of a voltaic battery 
possesses all the properties of a permanent magnet, it appeared 
reasonable to suppose that a large electro-magnet excited by means 
of a small electro-magnetic machine could, by suitable arrange- 
ments, be made instrumental in —_* proportionately large 

uantity of d; ic electricity, notwithstanding the pe da 
character of the electricity transmitted through the wires sur- 
rounding the electro-magnet.” 

At the beginning of his experiments Mr. Wilde made a little 

gneto-el a oe ss eae Se 

accompanying cut will explain the prin- 

ciple, though metthonstaal coialredtion. 

B, K, B, is a cylinder, with an accu- 

rately turned hole A, through its centre. 

B, B, are two of the sides of the cylin- 

der made of cast iron, and K, K, are 

two slabs of brass separating the iron 

Z sides from each other, the slabs and 

sides being held firmly together by 

brass screws. Z, Z, is one of five or six 

permanent ee, whichcan be placed 

A)B over the cylinder B, B, the magnets all 

a biting the sides of the cylinder, and 

a) ) making good contact. These iron sides 

= become, therefore, the poles of a strong 

magnet, increasing in power as one mag- 

net after another is placed over the 

cylinder. An armature is made to revolve inside the hole A, and 

two large grooves have to be cut in the sides of this armature Y, 

the wire being wound over it longitudinally, as at M, N. It is 
evident that when 
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this armature is made 

to turn rapidly in the am = 
hole A ita magnetism | ME— —=|N 
will be reversed twice = a’ 
in every revolution, Y 

and thatits surround- 


ing wire will give off electrical currents, as with a magneto- 
electric machine of the usual form. The armature was driven 
at the rate of 3,000 or less revolutions per minute by means 
of a small steam engine. It would thus give off 6,000 waves of 
electricity, each alternately in opposite directions, but a commu- 
tator of the usual construction attached to the machine would 
send these all in one direction when desired. 

In one of the earliest experiments with this apparatus the wires 
of the armature were connected with a tangent galvanometer, to 
measure the amount of electricity evolved. One magnet, weighing 
about 1 lb., was first placed on the cylinder, and three other magnets 
of the same size were added in succession. It was found that the 
amount of electricity given off was directly proportional to the 
number of magnets on the cylinder. When the electricity 
obtained from one of these four permanent magnets was made to 
pass through the coils of an electro-magnet, the latter lifted nearly 
four times the weight of the former. This induced Mr. Wilde to 
make a second cylinder, and place it in contact with electro- 
magnets excited by the first machine, a very powerful current 
being the result, Lastly, he added a third machine, with a 
cylinder of 10in. internal diameter, and when the three pieces of 
apparatus were connected together and the armatures made to 
revolve, the quantities of electricity far exceeding that obtainable 
by any other means hitherto used were given off. 

The illuminating power of the current thus obtained was of the 
most splendid description. Two carbon electrodes half-an-inch 
square were placed in the holders of the electric lamp, and a 
parabolic reflector was fixed so that the rays should diverge at a 
considerable angle. With this arrangement placed on the top of a 
lofty building, ‘‘ the light evolved from it was sufficient to cast 
shadows from the flames of the street lamps a quarter of a mile 
distant upon the neighbouring walls.” When viewed from that 
distance the light was a magnificent object to behold, having all 
the rich effulgence of sunshine. The calorific power of the current 
was so great that it melted pieces of cylindrical iron rod, 15in. 
long and jin. diameter. It melted 15in. of No, 11 copper wire 
0°125 of an inch thick, and with another arrangement of the 
armatures melted 7ft. of No. 16 iron wire, 0°065 of an inch in 
diameter, and made 21ft. of the same wire red-hot. The most 
remarkable fact of all is that the primary permanent magnets 
weigh only 1 lb. each, and the current they give is insufficient to 
melt the shortest piece of iron wire, yet by the intervention of 
electro-magnets, as described, a current of extraordinary power is 
produced. 

The third machine made, which was the largest, had a cylinder 
with a 10in. bore. The whole machine is only 80in. in length, 
24in. wide, 60in. high, and weighs 4} tons. The smaller cylinders 
of the other machines were 2}in. in diameter. The whole of 
them, therefore, occupy very little space, and although they are 
heavy the only moving portions of them are the armatures. The 
invention, therefore, seems likely to be of special value for light- 
house illumination, and for other purposes which as yet it is im- 
possible to foresee. 








Round Street SHor.--Large contracts for round steel shot are 
now being carried out at Sheffield, for the Admiralty, by Messrs, 
Cammell and Co. (limited), John Brown and Co. (limited), and 
Messrs. Firth and Sons. Pot-steel is the sole material used, and 
the steel spheres, about 9in. in diameter, are swaged out in blocks 
under the steam hammer. The sort of rolling machine which Mr. 
Bessemer brought out some time ago for the same purpose is 
necessarily much more expeditious; but though the Bessemer steel 
shot gave good results at Shoeburyness, our authorities seem to 
prefer a more expensive article. 

AN UNSUCCESSFUL TRADES’ UNION DELEGATE.—Another strike 
for increased wages was lately threatened at Messrs. Palmer and 
Jarrow’s works, on the e, and a delegate came down expressly 
from head-quarters in order to guide the movement. It — 
that this man had previously worked at the same place, and being 
handsomely dressed, with his person adorned with jewellery, the 
contrast between his present costume and his former fustians 
struck the minds of his previous shopmates. One of these went so 
far as to inquire of the gentleman, *‘ Bill, where did thee get thy 
gold chain from?’ On hearing that the improvements in his 
worldly gear were due to his large salary as a delegate—were due, 
in fact, to his encouraging strikes—the men actually refused to 
hear the speech he wished to make about the rights of labour. And, 
more than this, they gave up their intention of striking, being also 
especially urged to this course by being told by Mr. Palmer that, 
in the event of a strike, he would order much of the iron he would 
want from Belgium. 
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ON RAILWAY BRIDGES OF SMALL SPAN, A 
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Tue strength and form of railway bridges of small span, and 
the cross beams of railway bridges, have not attracted that 
amount of attention their importance deserves. Until within 
the last five or six years the Government inspectors of railways 
used scarcely to look at the cross beams of bridges, and did not 
hesitate to pass structures which would now be instantly rejected. 
The occurrence of a fatal accident in England, caused by the 
failure of some cast iron cross beams, drew the attention of 
inspecting officers to the matter, and produced a very salutary 
change in the practice of engineers. Herein consists one of the 
excellencies of our system of railway inspection. The officers of 
high intelligence employed have a vast field of observation, not 
only of perfect but defective works. They collect an immense 
store of knowledge of detail, they come in direct contact with 
engineers of every calibre all over the kingdom, their attention is 
specially directed to ascertain the cause of accident and report 
thereon, they apply the knowledge so collected to improve the 
structure and working of the lines that come under their notice, 
and by their extensive intercourse with railway engineers they 
diffuse the sound laws they have deduced by experience through- 
out the length and breadth of the land. 

Most engineers who took the trouble to calculate the strength of 
cross beams at all, proceeded on the assumption that the rails and 
longitudinal sleepers spread the weight of the engine uniformly 
over the cross beams, and that bridges of small span were required 
to carry no more per foot than those of 50ft. and upwards. So 
many instances of this practice have come under the author’s 
notice that he has been induced to lay this paper before the insti- 
tution in the hope that the principles laid down may be of service 
in guiding its members in their practice in this particular. As a 
preliminary to the investigation about to be entered into the 
ee three laws may be accepted as imposed by the Board of 

e :— 

1. The rails, timber sleepers, or sheeting, cannot be allowed to 
form part of the strength of the superstructure of an iron bridge. 
They are in their nature perishable, are generally replaced by men 
incapable of judging of their functions as part of the bridge, and 
consequently repairs may involve the safety of the structure. 

2. Cross beams, it follows from the above rule, should not be 
placed more than sleeper-distance apart—say from 3ft. to 3ft. 6in., 
without iron longitudinal girders under the rails. 

3. The rails and sleepers cannot be considered as spreading the 
weight of engine over two or more beams. Joints both in the rail 
and sleeper may occur over one cross beam, or the sleeper may 
decay and the rail break, and so allow the weight of driving wheels 
to come with full force on solitary beams. 

The load to be carried is still a matter of some uncertainty. 
Formerly the inspectors used to take the heaviest engine in use, or 
to be used on the line, as their standard; but the continual inter- 
communion among railways is tending to raise the strength of 
bridges to meet the rapid increase in the weight of engines used to 
work lines with the modern steep gradients and sharp curves. 

The heaviest engines in Ireland the author believes aré, or were, 
in use on the Dublin, Wicklow, and Wexford Railway. Four- 
wheel coupled tank engines, weighing 32} tons, stood upon 
14ft. 3in. wheel base; each pair of driving wheels carried 11} tons, 
and the trailing wheels 10 tons. 

On the Great Southern and Western Railway the heaviest 
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engine weighs 28} tons, and stands on 14ft. 2in. wheel base. 
It has six wheels coupled, and the weight is distributed thus— 
11} tons on the leading, 11 tons 14 ewt. on the centre, and 5 tons 
11 ewt. on the trailing wheels. 

On the Midland Great Western Railway the heaviest engine 
weighs 22 tons, and stands on four wheels, with only an 8ft. Yin. 
wheel base. A six-wheel coupled engine weighs 30 tons, and 
stands on 15ft. 3in., 94 tons on the leading, 14} tons on the centre, 
and 6} tons on the trailing wheels. e author has heard of 
engines with 16 tons on the driving wheels, and proposes to take, 
as the worst case that could arise, an engine with a 12ft. wheel 
base, 9 tons on the leading and trailing wheels, and 16 tons on the 
driving wheels; 34 tons in all. 

Guided by the laws laid down, it follows that a 12ft. culvert, or 
cattle pass, must be crossed by girders capable of carrying 16 tons 
on the centre, or 2% tons per foot distributed, not counting the 
weight of bridge itself. As the spans increase the load per foot 
diminishes, till the opening to be crossed is about equal to the 
distance between the innermost wheels of the outer of three 
engines standing close together. To make this more clear, the 
engine taken as a standard is sup i to be 24ft. long from 
buffer to buffer, each end overhanging its wheels 6ft. If three 
such engines stood together the distance between the trailing 
wheel of the first and the leading wheel of the last would be 36ft. 

The following table, No. I., shows at a glance how the load per 
foot and the weight of the bridge varies from 12ft. to 60ft. span. 
The load per foot, commencing at 3°1 tons for a 12ft. cattle pass, 
continues to decrease regularly till a span of 40ft. is reached, but 
from that point to 60ft. there is no variation, so that we may 
conclude that the strength of bridges over 40ft. span should be in 
proportion to their length, 
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of square bridges prepared for the purpose, and partly by using 
the formula the author had the honour of bringing under the 
notice of the institution in his paper on the ‘‘ Reconstruction of 
the Malahide Viaduct,” namely, that the weight per foot run of 
any girder in pounds is found by multiplying the distributed load 
in tons the beam is intended to carry by four. The results 
obtained by this formula agree so closely with those calculated 
from drawings that the labour of preparing the latter for this 
paper has been gladly dispensed with. 

The load per foot for bridges of large span, derived from a train 
of engines of the exaggerated dimensions and weight selected as a 
standard for small bridges, is needlessly high. Practically, no 
train weighs more than one ton per running foot, and 1°54 tons 
per foot would represent the extreme load a single line bridge 
over 60ft. span is ever likely to carry. A diagram (Fig. 1) has 
been prepared to show by inspection the weight of main girders of 
any single line bridge from 12ft. to 200ft. span, the weight of 
girders being provided for over and above the load above stated. It 
will be observed how rapidly the curve representing the weight 
rises for the larger spans, the burden of the structure itself 
approaching nearer and nearer to that of the train, till at last in 
extreme spans it completely exceeds it. This diagram will be 
found me in determining quickly the most ical opening 
to adopt in viaducts. The cost of piers is easily ascertained, and 
by trying different spans the most advantageous arrangement will 
be arrived at with very little trouble. The author has had two 
opportunities of testing the accuracy of the diagram. Ovoca No. 1 
bridge, on the Dublin, Wicklow, and Wexford Railway, 120ft. 
span, weighed half a ton more; and Crawford's Burn Bridge, 
designed, though never made, for the r and Holywood 
Railway, 200ft. span, would have weighed 3} tons less than the 
amounts indicated by the diagram. 

The cross beams of railway bridges may be divided into two 

laced about 3ft. apart, carrying the rails 

ly on longitudinal sleepers; and 2. Beams 
laced at a greater distance from each other, with longitudinal 

iron beams under the rails. The longitudinal beams may be*laid 
over the cross beams or framed in between them, according to the 
headroom available, or other circumstances. The author proposes 
tod trate that the second system is by far the most econo- 




















Figs. 2, 3, 4, and 5 represent the two systems of cross beams 
adapted to double and singlelines. The dra have been made 
out as for actual practice, and the weight of each system carefully 


In table No. II. the results are given in a form which brings 
forcibly before the members present the economy of the second 


Column No, 2.—The depth is taken as one-twelfth part of the 


TABLE No. I. 
| Weight of | — — Beams 
| acro' e 

Span in| _Eauivalent a, Load Weight of pair = 
Span 10) uniformly dis-| -°°P°"S+ — Total load.| Per | of beams and 

fect. | triputed load. | Gravel, &c., foot. rock 

* single line lft. e- 
wide. 

1 2 3 4 5 6 
12 feet | 32°0 tons. 5°0 tons 370 tons} 3:1 tons | 0-9 tons | mical, 
16 4, 410 ,, 67 » eT 1 88. « 163 , 
20 464 ,, 84 4 BAR ,, | 274 » 33 i» 
os 500 ,, 100 ,, 600 ,, | 250 , 29 4 
28, 52°6 11°8 644 ,, | 2°30 3°66 
3s” | 66e5 134° 679 5, | 2135, | 425 5, calculated from them. 
36 ,, 560 4, sly We ot ke 503 ,, 
40 ,, 572 168 ,, 740 ,, | 185 ,, 764 ,, 
50 ,, 7120 4, 210 ,, 93°0 ,, | 186 ,, 913 system. 
coo” | se7 3 29% | Dy | 186 | 14-00 

Column No, 2 has been calculated in this way:—The load on 


centre equivalent to one or more of the 34-ton engines, . long, 
on a 12ft. wheel base, has m ascertained, and this amount 
doubled, to obtain the equivalent uniformly distributed load. 
Column No, 3 embraces a portion of the weight of the girders, 
ascertained roughly. The accurate working out of the table 
would be very tedious, and serve no practical purpose. , 
Column No, 6 has been calculated partly Son actual drawings 





span. 

Column oe 3.—The ae sensi of Lay ous. permanent 
way, gravel, cross beams, and such portion of the 34-ton engine on 
12ft wheel base as bears on the beam i. question, 

Column No. 5 is calculated from working drawings. 

Column No. 6 gives the weight per foot of each m. It 
appears that in a single line cross beams 3ft. apart weigh 402 lb. 


* A Paper read before the Institution of Civil Engineers, Ireland, by MY. 
W. ANDERSON, V.P., LC.E.,I. : : : 
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per foot of bridge, while those arranged 12ft. apart, with longitu- 
dinals, weigh only 268°21b., or 33 per cent. 
TABLE II., OF WEIGHT, &., OF CROSS Beams, REFERRING TO F108 1, 2, 3, 
AND 4. 











= 
load | area Ww 
Span.|Depth) “on | bottom lof heam.| of main 





beam.) flange. beam. 
1 2 3 4 5 6 7 
‘ 
A. SINGLE LINE. tons. | sq. in. Ib. lb. 
Cross beam spaced, 
a. . . - {14°0" 112” | 17°26 53 1206 402 402 
Cross beam spaced, 
12ft. . ° - 114°0" |1°2" | 29°35] 10°93 1700 141-7 
Two longitudinals 268°2 
med in . - |12°0" 1170" } 19°54] 10°80 1518 126°5 








RB. DOUBLE LINE. 
Cross heam spaced, 
aft. . ° - [25°°6" jo" 19" | 35°0 114” 3555 1218 1218 
Cross beam spaced, 
12ft r 


+ 8 ° 25/6" [2 1h” §58°64) 19°2 4704 392 
Four longitudinals 
framedin . . |l200” }1°0" | 38°64] 21°60 | 3026 256 


645 


























In a double line the difference is still more striking. The cross 
beams, 3ft. apart, weigh 1,2181b. per foot; those 12ft. a) with 
longitudinals, weigh only 645 1b. per foot of bridge, or 47 per’cent. 
less. These figures speak for themselves, and uire no further 
comment. It may, perhaps, be objected that placing the cross 
beams wide apart throws very severe strains on points in the main 
girders, but an examination of column 3 will show that although 
the cross beams are four times wider apart in one case than the 
other, the load on them is only about two-thirds = 

Where the main beams are on the diagonally braced system it 
wit! be found economical in the main girders to adopt the widely- 
separated cross beams, because the lattice bars may be made of 
greater ee which in moderate spans saves much waste of iron. 
The author is not prepared to say what is the most economical 
distance to place cross beams; there is evidently a limit, but it 
will depend very much on the depth that can be afforded. In the 
bridges carrying the Dublin, Wicklow, and Wexford Railway over 
the Ovoca and Aghrim rivers, with spans varying from 100ft. to 
120ft., a headroom of 6ft. was available. The cross beams were 
placed about 20ft. apart, made very deep to secure rigidity, and con- 
nected by braced pillars with the top and bottom flanges. The 
under sides of the bridges’ have strong horizontal bracing, which 
keeps them rigid against lateral vibration, while the frames formed 
by the cross beams transmit this stiffness to the top flanges and 
effectually secures them laterally. 

As regards the connection of the cross and main beams of 
bridges, the author considers that in spans up to 100ft., where the 
main girders have double sides, and where the width of top flanges 
is not less than one-thirtieth of the span, no connection is neces- 
sary. The cross beams should simply be laid on saddle-backed 
chairs, so as to throw the weight fairly on the centre of girder. 
Where, however, the mixed platform of cross beams and longi- 
tudinals is adopted, the transverse girders should be connected to 
the top as well as bottom flange, so as to spread the weight more 
evenly. Where the top flanges of main beams are narrow, it is 
necessary to connect them to the cross beams, so as to allow them 
to participate in the lateral stiffness afforded by the horizontal 
bracing, which must be under the cross beams where the depth of 
main girders is less than 14ft. over roadway. In large spans, again, 
where the top flanges can be braced overhead, there is no further 
occasion to secure the cross beams. 

A common device to save headroom in bridges of moderate span 
is to use trough girders, usually of cast iron. Their application 
is very limited, however, as the top of the trough should not rise 
more than 2in. over the rail, many engines having spring under 
the axle boxes coming within din. of the rail. The inspectors of 
the Board of Trade, the author believes, will no longer sanction 
the use of cast iron. Troughs of wrought iron are open to the 
grave objection that the inside of bottom flange is quite inacces- 
sible to cleaning, painting, and repairs, while peculiarly liable to 
corrosion. The author, therefore, devised a modification of the 
trough girder represented in Fig. 6. Each rail is carried by a pair 
of plate beams connected by short cast iron cross beams, on which 
the sleeper and rail are laid, and to which they can be securely 
bolted. The girders are thus accessible in every part for cleaning 
and painting, without disturbing the permanent way, and at the 
same time no water can lodge in any part of the structure. 
Several of these bridges have been recently fixed on the Dublin, 
Wicklow, and Wexford, and the Holywood and Bangor lines, 
effecting a great economy as compared with the ordinary main 
girder and cross beam system, and answering the purpose fully. 

The experience in railway work the author has gained during 
his practice in Ireland enables him to appreciate the difficulties 
under which young engineers labour in designing their lines. He 
thinks the Board of Trade might establish and publish more pre- 
cise rules, especially as regards the strength of bridges. 

They now send a circular with ‘‘suggestions;”’ and drawing 
attention to points to be attended to; but this only reaches the 
railway —- when their line is ready for inspection, and when 
alterations involve cost and delay. It would be very easy to fix 
on the maximum load all bridges must be constructed to carry, 
and so save the endless correspondence and disputes that now 
arise, 

In August, 1861, the author tested to destruction two cross 
beams in presence of Captain Tyler, R.E., Government Inspector; 
W. R. Le Fanu, E.C.E., and C. P. Cotton, E.C.E. The following 
are the results : 

Load on centre. 


Deflection, Permanent set. 


7 tons. eo oe 0°26 inch. oe oe 0°00 inch. 
en és ee 40 y, oe ee 0°02 

3 ee oe 0°50 ,, oe ee 002 ,, 
4 in oe ee CH a oe . OEP os 
3 oe oe 075 , ae ee 0°135 ,, 
18 ,, ee ee 008 ,, os ee O31 ,, 
3. . ee oe re w oe és 1655 ,, 
20 ~«,, “e .. dangerous we oe 2°25 

Load on centre. Deflection. Permanent set. 

7 tons. oe ee 0°24 inch. oe oe 0°00 inch, 
10 ,, .. oe 0°395 ,, oe ee 005 ,, 
3 xa oo Ce « 6 « 8» 
mM oo ee O58 ,, ee oe 007 ,, 
s » ee = 067 ., we ee O10 ,, 
Is ,, oe ee o9 - oe oe O27 =~, 
ID vs es “a 10 . oe —_ 


20 » ee ++ dangerous ee — 

Both beams failed by buckling up of top flanges and twisting 
out Of all shape. Taking the depth of the beams as measured 
inside the horizontal webs of the angle iron, or as 8in. and 9}in. 
respectively, the strain upon the top flanges appears as 17°7 and 
164 tons per square inch respectively, omitting the web plate 
altogether. On the strength of these experiments the author 
always takes the breaking weight similar beams as sixteen tons 
per square inch of the gross area of the angle irons only, mea- 
suring the depth between the horizontal webs of angle iron. 

_To the diagram, Fig. 1, representing the weight of the main 
omg of bridges are added lines showing the weight of cross 

eams for single and double lines upon both systems. The 
members must bear in mind that a maximum strain of five tons 
to the square inch of nett area is everywhere assumed, the depth 
taken at one-twelfth the space, and the proper proportion of iron 
to the strain observed throughout. 

In conclusion, the author trusts that this paper will be found 
to contain some new and original matter, and that its practical 
nature will repay the members for the attention bestowed on it. 


THE LAUNCHING OF THE NORTHUMBERLAND has, it is said, cost 
at least thirty thousand pounds. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 





THE SUTTON BRIDGE. 

Str,—You will, I am sure, regret to learn that you have been 
entirely misled as to the so-called ‘‘ facts” upon which you have 
— an article in your last number, on the ‘‘ Fall of a Bridge at 

utton.” 

The bridge in question was built for 2 small occupation or farm 
road, and not for a public highway. There was nothing peculiar 
either in the design of the arch, or in the mode of construction. 
It was built of good sound brickwork throughout, and turned in the 
usual rhanner upon timber centres, supported on the solid chalk, 
which was left in for the purpose. e arch was keyed-in last 
December, and the centres eased in January, and entirely removed 
— ag days before the unfortunate occurrence so much to be 

eplo: 

e quality of the work appeared from the first to be satisfac- 
tory, nor was there at any time the least appearance of a crack in 
the arch. A slight opening was observed in the face of the 
spandril walls soon after the easing of the centres, but this was 
evidently due to the compression of the mortar in the joints of the 
arch while the work was green, and was not sufficient to excite 
apprehension as to the safety of the structure. : : 

The men were not engaged “in pointing the extensive crack” 
when the accident took place, or they would in all probability 
have not‘now been alive. They were simply raking out the joints of 
the soffit, preparatory to —— the work, in accordance with 
our usual practice in completing all brick arches. 

It is not true that a single man ever refused to work under the 
bridge, much less that anyone was discharged for such refusal. 
Had you looked at the report of the proceedings before the coroner 
yesterday week, you would have seen that this absurd story was 
then fully investigated, and proved to be a pure fabrication. 

As the engineer of the line, I am not inclined to accept any 
“blame for having allowed such a structure to be attempted.” 
The mode of erection was one frequently adopted by the late Mr. 
Brunel and Captain Moorsom for carrying arches across cuttings, 
even where the material was clay or sand, and consequently by no 
means so well adapted for supporting the centres as in my case, 
where I had solid chalk rock of the hardest description. 

R. Jacoms Hoop, Engineer to the Company. 

6, Little George-street, Westminster, 5. W., May 8, 1866, 


[We insert our correspondent’s letter with much pleasure, and 
we sincerely regret that any statement should have appeared in 
our pages in the slightest degree contrary to fact. But we must 
at the same time beg to point out that the statements to which 
our correspondent takes exception did not originate with us. On 
the contrary, they appeared first in two influential daily journals, 
and were suffered to pass uncontradicted by both Mr. Hood and 
the contractors. As regards the story of the dismissal of some of 
the hands employed upon the bridge, it will be seen that we made 
use of the words “‘it is reported,” thus refusing to accept the 
assertion as a proved fact. We may further point out that we 
did not attribute the failure of the arch solely to the presence of a 
chalk key-stone. The words we used ran thus :—‘*The failure 
might have been caused in more ways than one. It might have 
originated in the excessive settlement of both or the unequal 
settlement of one abutment.” But the best possible comment on 
our correspondent’s letter is to be found in the following report of 
the inquest, of the substantial accuracy of which there can be no 
dqubt:—‘‘An inquiry, lasting six hours, was conducted on Wednesday 
by Mr. W. Carter, Surrey coroner, at the Windsor Castle Tavern, 
Carshalton, regarding the fall of an accommodation bridge over 
the London and Sutton extension of the South Coast Railway, on 
the 28th of April, by which six labourers were killed. Mr. Faithfui 
appeared on behalf of the London and South Coast Railway; Mr. 
G. H. Fisher represented Mr. Firbank, the contractor, and Mr. 
Lydall Henry King, the sub-contractor for the bridge; and Mr, 
Nairne watched the case for the relatives of Richard Hutchinson, 
one of the men killed. Mr. H. C. Gough, C.E., described the 
construction of the bridge, which consisted of one arch S8ft. 
span, and was composed of brick set in cement and mortar made 
of blue lias lime. It was commenced in November last, and was 
finished at the end of December. During its progress the weather 
was unfavourable, and therefore the centring was not knocked 
away completely until the 18th of April. He could not account 
for the bridge’s falling. It was just possible that the rains had 
softened the mortar. The materials and workmanship were good. 
A labourer named James King said that the mortar was bad, and 
that the materials he got to make it with were not good. He was 
never allowed proper time to make the mortar. He had not been 
discharged. Two witnesses, however, deposed that James King 
was always in trouble for laziness, and had been discharged. A 
man named Marsh, a brother-in-law of one of the men killed, 
said that he had been at work underneath it on the 27th, and had 
then noticed that part of it was ‘all manner of shapes.’ He 
felt such fear that he asked to be put on another job, but he did 
not tell the sub-contractor or any one in authority what he had 
seen. The coroner asked the witness why he did not call atten- 
tion to what he had seen, when he knew that others, and his own 
brother-in-law among them, had to woik under the bridge. The 
witness said it was not his place to do so. It was ascertained that 
no workman had been discharged, as was stated, for refusing to 
work at the bridge before it fell. There was no keystone of chalk 
let into the bridge. The whole structure was brickwork resting 
on chalk rock. The jury, after long deliberation, returned a 
verdict, ‘That the deaths of the six deceased men were acci- 
dentally caused by the giving way of the bridge.’”—The broad facts 
that the bridge fell and that six workmen were killed remains un- 
touched, and the cause of this fall certainly does not appear to have 
been explained at the inquest. It will be seen at a glance that 
the evidence contained in the foregoing report does not fully 
bear out the statements contained in Mr. Hood’s letter, but on 
this point we do not wish to insist. We have been led into error 
to a certain extent, and just so far an apology is due to those con- 
cerned, which we willingly tender.—-Ep. E. | 





HYDRAULIC PROPELLERS, 


Srr,— In your number for 27th April, and also in some previous 
numbers, Messrs. Gwynne and Co. refer to the Clyde ferry-boat as 
constructed in accordance with their patent in a manner calcu- 
lated to lead your readers to understand that they had some con- 
nection with the design or construction of the vessel. 

I beg to inform you that the party who designed the ferry-boat 
had no knowledge of the existence of such a patent, but laid no 
claim to invention in connection with it. In the models and 
drawings which Messrs. Hedderwick and Co. submitted to the 
Clyde trustees it was simply sought to adapt a modification of 
the water-jet propeller, which had proved so successful on the 
river Meuse, to the requirements of the harbour ferry-boats. The 
projecting nozzles were serious objections, being so apt to foul 
amongst ropes and hawsers; and, further, it was required to propel 
the vessel sideways, hence the arrangement of outlets in the form 
of a St. Andrew’s cross. 

If Messrs. Gwynne and Co. will claim to be the inventors 
of the hydraulic propeller with four fixed outlets (a position they 
may find difficult to maintain unless they alter the date of their 
patent) it would certainly; reflect more credit upon them could 
they refer to some vessel constructed according to their design, or 
under their supervision, instead of referring so repeatedly to the 





Clyde ferry-boat, with which they had no connection. 
It may seem not alittle strange that these gentlemen, being | 
extensive makers of centrifugal pumps, declined to take in hand 
the pump for the ferry-boat (Gwynne’s patent pump being | 
specified), but said they would allow the engineer who made and | 


fitted the engines and to make the pump, and they 
would charge a royalty. is, however, the engineer saved them 
the trouble of doing; but after they had been — with draw- 
ings by the engineer they used the liberty of publishing them in 
their own name ! 

Messrs. Gwynne and Co, have most unwarrantably sought to 
claim the credit of the Clyde ferry-boat, but I hope the next time 
they may have occasion to refer to it, they will be candid enough 
to state that their connection with it is merely imaginary. 

2, Shiels-terrace, Kinning Park, Glasgow. JamMEs YOUNG. 

8th May, 1866. 


RAILWAY BRIDGES AND LOADS SUDDENLY APPLIED. 


Str,—It has been stated in THE ENGINEER that a train travelling 
over a bridge with infinite velocity would produce upon that 
bridge a deflecting strain nearly double that produced by the same 
train at rest, in consequence of the load being suddenly applied; 
and it follows, evidently, that a greater strain will be iegaeed | bya 
train in motion than by the same train at rest. I cannot clearly 
see how such a result could be theoretically anticipated, and 
should be much obliged if you would give space in your columns 
to the following remarks upon the subject. 

I suppose that the phrase “‘infinite velocity,” as applied toa 
railway train moving upon the surface of the globe, must be under- 
stood conventionally, as it is clear that even with a velocity less 
than infinite the train would be darted into space and become a 
satellite; infinite velocity would be possible upon a railway en- 
circling the earth only when the train should be held down upon 
the road by a power superior to that of centrifugal force at infinite 
velocity. In one circumstances, then, we should require abridge, 
and a very strong one, above the train instead of under it; but, 
as the consideration of centrifugal force would render the problem 
exceedingly complex, is it conventionally agreed.»pon in mechanics 
to consider the surface of the globe as a plain, and to imagine of 
gravitation as having its centre always moving with the body upon 
which it acts? We should thus be working upon a sort of isome- 
trical projection of the surface of the earth and its acting centre 
of gravitation. In the following investigation I have imagined 
such to be the case. 

It is generally said that a beam is deflected or broken by a cer- 
tain load or weight put upon it; but a weight in itself is not 

ower, or, at least, it is not actual but only potential power. To 
ak a beam or even to deflect it by the smallest appreciable 
quantity, a certain power, or, more correctly, a certain expenditure 
of energy is required, and this is evident as there is a result pro- 
duced in the shape of altering the molecular arrangement of the 
material; and to produce such alteration would require dynamical 
power, even supposing that the particles had no cohesion, in which 
case the power would be absorbed in giving motion and vis viva 
to the molecules. In the limited deflection of a perfectly elastic 
beam the power expended in producing the deflection would be 
returned when the particles regained their original positions on 
the beam recovering its initial shape, but in any case it is evident 
that an actual expenditure of energy must accompany deflection 
or rupture, and the sudden putting on of a weight does not in 
itself give the idea of immediate exertion of energy. 

When a heavy body is left to itself it falls to the earth witha 
certain definite velocity, depending upon the force of gravitation 
and the resistance offered its own inertia; in falling it deve- 
lops power, either in overcoming its own inertia only or in pro- 
ducing some other result besides. It is evident that to develop 
dynamical power the body must fall, must traverse space—our 
best defined measure of power or dynamical energy is that of a 
weight falling through a certain height—a weight, however heavy, 
cannot develop power or do work without falling through a 
definite space. For a weight to exercise power in deflecting a 
beam or otherwise, it must, therefore, fall through space; but to 
fall it requires time, consequently its power cannot be exerted in 
an infinitely short time’ it is, therefore, impossible to apply the 
deflecting power of a load suddenly upon a beam, as, although 
‘*suddenly put on,” the influence of the load cannot be felt by 
the beam without a certain time elapsing owing to the inertia of 
the weight; the power will, consequently, come gradually into 
play, however suddenly the load may have been placed upon the 
beam. We cannot, therefore, imagine a sudden strain to be 
imposed upon a horizontal beam by a weight, excepting in the case 
of the weight being already in falling motion; but then the power 
would be directly due to vis viva, and not to weight suddenly 
applied. When a load is gradually applied to a beam the first 
portions only of that load fall through a height equal to the 
deflection produced, and the other portions fall through 
spaces less and less considerable as the total deflection is ap- 
proached; the quantity of power developed is in this case equal 
to half the weight multiplied by theidetlection, but if the load be 
suddenly put on, so that the whole weight be on the beam before 
4eflection begin, then the power developed will be the whole 
weight multiplied into the deflection; consequently, if to deflect a 
beain by a given amount requires a certain load gradually put on, 
one-half of that load suddenly put on will produce the same 
deflection, as in both cases the same dynamical power will have 
been expended by the load. 

A railway train moving with infinite velocity would travel over 
a finite space in an infinitely short time. We have seen that for a 
heavy body to produce power it must fall, and that to fall it 
requires a certain time; consequently, if we imagine the train to 
travel over a bridge of a given length, it is clear that it will not 
have time to fall thfough an appreciable height during the transit, 
and, consequently, cannot exercise pressure upon the bridge. We 
might, therefore, conclude that a train moving with infinite 
velocity would require no bridge at all, and that, theoretically, 
there is less power exerted to break the bridge in proportion as the 
velocity is greater. 

Palermo, 27th April, 1866. RosBeErt GILL. 

[We beg to direct the attention of our correspondent to a letter 
by Professor Rankine which was published in THE ENGINEER of 
the 30th of March last. ] 








FETTLING FOR PUDDLING FURNACES. 


S1R,- Will you allow me to offer a few words of explanation on 
the recent correspondence on puddling iron, which I now find you 
have brought to a close ? 

The original ‘Papers on Puddling ”—thoughI do not in ail things 
agree with the author—were in many respects admirably adapted 
to instruct a great number of workers in iron, who, unfortunately, 
know, or care to know, so little of those principles, the discrimi- 
nate attention to which would so greatly help their labour and 
benefit the results. The author of the original papers has drawn 
prominent attention to the proper understanding and use of 
fettling in the boiling process. In this I must strongly support 
hiin, as herein lies one of the greatest sources of success in 
puddling. I hold, with the author, that by its proper selec- 
tion and use not only a good quality of puddle-bar, but also 
an excellent yield, can be produced from pig, which, with 
inferior fettling, would preduce the very opposite results. As 
an example, take the Cleveland pig, which contains more of 
that great enemy to good iron, i.e, “‘ phosphorus,” than almost 
any pig iron in the United Kingdom. For years this pig was 
puddled mainly with a fettling of bulldog (calcined puddler’s tap), 
such bulldog containing from 5 to 6 per cent. of phosphoric 
acid. This very fluid pig, boiled in a cinder already saturated 
with “* phosphorus,” and therefore not capable of removing more 
from the iron, produced with a great deal of labour and a bad yield, 
that very cold-short article which, in its early days, ‘‘ Cleveland” 
was noted for. Under these circumstances what was wanted 
was a cinder rich in iron, and as much as possible -free from 
phosphorus. The charcoal-fire cinder, which the original papers 
ee would have done it, but of such none was here to 

The cinder-bottom ball-furnace tap is a good fettling for a back- 
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ing, but even that in Cleveland contains about 1 per cent of 
osphoric acid, and is not, itself, best for the best quality. 
-mine, from Lancashire and Cumberland, was and is exten- 
sively used, but, as a rule, is rather fusible, and not rich enough 
in iron (50 to 55 per cent.) It makes, with bulldog, a lot of cinder, 
which, when run off, contains from 55 to 60 per cent of iron, and 
thus, by robbing part of the iron, leaves a bad yield. 

Resource is now being had to some of those rich and pure ores 
of iron known as black magnetic oxides, which are abundantly 
found in Sweden and other countries. It is only the very richest, 
containing from 65 to 70 per cent. of iron, and entirely free from 
phosphorus and sulphur, and such are comparatively scarce, that 
are suitable for fettling. ; 

Such fetfling with . ee and, indeed, any pig, and I 


speak from experience, is ca of giving the most beneficial 
results. Cleveland pi i it alldog fettling, gives an 
fettling gives a puddle-bar of 


almost worthless x 
i a yield that would completely upset 
} to cost. 







very superior kin 
Mr. Corbett’s cal : 
Middlesbro’-on-Tees,. ~~ TRON. 








SP vse 
| BOVILL’s PATENT. 
S1r,—In looking ove®/DAE ENcrveer of the 27th of April Icame 





upon Bovill v. whether the invention was novel. 
Now my father was habit of using both blast and suction 
something like fifty ; I know the last mill he built was 


in 1821, and there ¥ blast and suction on some of the 
stones. His first re 3. at a blast was in one of the old oat 
mills. He fixed a wooden spout from the fan that was used with 
meal stones, and so blew into the French wheat stones. Later he 
put the flyers on the back of the running stone, and with a pipe 
conducted a current into the eye of the stone. So there is not ing 
novel or new about if.. But for grinding, and plenty of it, 
there is nothing like good stone-dressing. The stones should be 
dressed every day—a great deal more than they get I know. 
An instance came wnder.my own knowledge in which a mill 
broke down, and they could only run two pairs, leaving two 
pairs standing; and so having two runners to spare for a time, 
while they were making a new shaft, they put a sharp runner 
on night and morning, when the quantity ground by the two 
pairs was nearly equal. to that by, the four pairs, which was all 
done by having the extra sharp stones. was from my own 
observation, being sent from the shop to put in the new shaft, &c. 
A MILLwricHr. 








A BILL is before the Massachusetts Legislature which provides 
for the appointment of an inspector of manufactories, whose 
duty shall be to secure to all children employed as operatives the 
full benefit of the State laws. 

RUTSCHUK AND VARNA RatLway. — The works of art on this 
line are expected to be completed this month. The rails have 
been laid for a length of eighty miles, and have still to be laid 
upon about sixty miles more. The erection of a telegraph has been 
commenced, and all the necessary materials have been collected. 
The line will, it is said, be completed in October. 

* LE MONITEUR DE L’EXPOSITION UNIVERSELLE” is the title of 
a weekly paper appearing’ every Sunday at Paris, and devoted to 
subjects directly and indirectly connected with the great Paris Ex- 
hibition of next year. A leading article in its last number explains 
that no wars or rumours of war, in spite of certain reports, will 
put off the opening of the Exposition. 

THE HoLBorN VALLEY ViabDuct.—The contract for the Holborn 
Vena sere (exclusive of the bridge to span Farringdon-street), 
according to Mr. Haywood’s design, has just been adjudicated 
for £99,837 to Messrs. Hill and Keddell, of the Whitechapel- 
road. The lowest previous tender for the works, according to the 
design of the City architect, was £329,537, including the bridge. 
The bridge is expected to cost about £20,000, but as it will involve 
ornamental details, the design for which will require time, the 
contract for it has been deferred, 

THe RELATIVE Cost or STAM AND MANUAL Fire ENGINES. 
—We learn from an elaborate report recently prepared by Captain 
Shaw that at the fire which took place at the East India Docks, 
on the 27th of April last, the quantity of water delivered was 
3,134,799 gallons, or 13,955 tons, and the cost.of coals and oil was 
£12 7s. 6d.; whereas to produce the same results by manual 
engines would require 204 engines, with 5,712 men, and the cost 
of labour would be £1,428. Each manual engine, worked at the 
ordinary speed of twenty strokes per minute by twenty-eight men 
for six hours, would deliver 15,840 gallons of water, at a cost of 
£7. The proportion of the expense of working the steamers as 
compared with that of working manual engines was, on this 
occasion, as 1 to 115. In other words, for each £1 expended the 
steamers accomplished as much work as the manual engines would 
have done for £115, and the total saving in working expenses has 
been £1,415 12s. 6d. at this one fire alone. 


THE St. GoTHARD RarLWay.—Itis said that the Italian Govern- 
ment has definitely adopted the plan for the railway across the 
Alps by the way of Mount St. Gothard, which has taken ten years 
to complete. The work is calculated to occupy eleven years. The 
tunnel, together with the covered ways necessary to guard against 
the effect of avalanches, will be 34,000 metres, or roughly, 37,000 
yards in length, and there will be four shafts, the deepest of which 
will be about 1,000ft. The tunnel will be more than 3,300ft. above 
the level of the sea, there being a difference of about 60ft. between 
the altitudes of the two extremities; the culminating point will 
be about 3,700ft. above the sea level. More than half of the 
whole line will be on the incline, only 15,000 yards horizontal. 
The greatest inclination on the Italian side of the mountains will 
not exceed 17 in 1,000 and the average will be 15 in 1,000. . Special 
engines are to be employed on. those parts of the line where the 
inclination is considerable, and ordinary locomotives elsewhere. 
The cost of the tunnel alone is estimated at 70,000,000 lire, or 
£2,800,000; and the average cost of the whole line per kilometre 
at 1,200,000 lire, or about £28,800 per English mile. 

THE OPERATIVE ENGINEERS’ TRADES Un1on.—The lately issued 
annual report of the Amalgamated Society of Engineers, Machinists, 
Millwrights, &c., consists of not less than 367 closely printed pages. 
During the past year the Amalgamated Society has added nearly 
£28,500 to the previous accumulated fund, 3,583 new members 
have been added, and at the close of December there were in all 
30,978 members. The accumulated fund of the society at the close 
of the year amounted to no less than £115,357 13s. 10jd., or 
£3 14s. 5jd., per member, apart from the arrears, although the 
expenditure during 1865 was as much as £49,172 6s. 2d. About 
70 of the branches have deposited their funds in the Post-office 
Savings’ Banks, amounting to about £24,000. During the year 
£14,070 4s. 9d., or 9s, 1d. per member, have been paid to members 
out of employment and on strike, being £2,355 less than that paid 
in the previous year. On sick benefit there has been paid 
£13,985 14s, 9d., or 8s. 1d. per member expended—the two benefits 
requiring no less asum than £17,855 19s. 6d. to support them during 
the year. To superannuated members, the sum of £5,184 17s. 4d. 
has been paid, being £1,282 11s. 9d. more than in the previous 

ear. In cases of accident the sum of £1,800 has been expended, 

ing £500 more than the amount paid in 1864. The funeral 
benefit amounted to £4,887, pr £985 in excess of the previous year, 
so that the sum of £39,728 2s. 10d. has been expended in payment 
of the five principal benefits, namely, donation to unemployed 
members, sick, superannuation, accident, and that of funeral, 
during the year. Itis, no doubt, very pleasing to see the flourish- 
ing state of this society, as it testities to the flourishing state of 
the engincering trades, and tothe secure position of the majority of 
engineering operatives. We only hope that the council will wield 
with discretion the enormous power in their hands, and will not be 
too hard on the employers, who have no trades union to fall back 
upon. 





INSTITUTION OF MECHANICAL ENGINEERS. 


TuE general meeting of the members was held on Thursday, the 
3rd inst., in the Lecture Theatre of the Midland Institute, 
ingham; H. Maudslay, .» Vice-President, in the chair. 

The secretary (Mr. We ke 


) read the minutes of the 
previous ting, and a ber of new bers were elected. 

The first paper was ‘“‘On the Corrosion of Locomotive Boilers, 
and the means of Prevention,” by Mr. William Kirtley, of Derby. 
In the present ordinary construction of locomotive boilers with 
lapped joints, the wear by corrosion of the plates is found 
principally round the smoke-box end, in the interior, opposite to 
the of the outside angle iron, and also along the a of the 
inside lap at the longitudinal and transverse joints, a groove being 
eaten out of the plates to sucha depth as to leave sometimes only 
a thin shell of metal at the bottom of the groove; and this corro- 
sion takes place so rapidly in pone dae that the plates require 
renewal after only a few years’ work. The ponte fom concentra- 
tion of the corrosion at these parts is attributed to the circumstance 
that neither the plates themselves nor their attachments to the 
smoke-box and fire-box are in the direct line of the strain which is 
‘a upon them when under pressure of steam; but the line of the 

ongitudinal strain upon the poiler burrel runs along the outer side 
of one plate and the inner side of the next, owing to the lap 
joints, and acts at a a upon the angle irons at the smoke- 

x and fire-box; while the longitudinal lapped joints in the same 
manner cause the transverse section of the boiler to deviate from a 
true circle, so that the strain tends to alter the shape of the boiler 
in this respect also. The result is that the severe strain produced 
by the high pressure of steam employed in locomotives causes a 
slight bending or springing of the plates at the edges of the joints 
each time that the pressure is applied; and the coating of scale 
deposited upon the plates from the water, which, to @ certain 
extent, prevents the corrosion upon the rest of the plates, is con- 
tinually detached at these points by this bending of the 
plates, whereby a fresh raw surface of iron is continually 
exposed to the corrosive action of the water, and the plates 
become grooved along the “— of the joints. These defects of 
the bending of the plates, and the consequent grooving, are now 
completely obviated by the present mode of construction that has 
been adopted for the boilers of the locomotives on the Midland 
Railway, by the substitution of butt joints in place of the pre- 
vious lap joints for the transverse circular seams, and by 
welding up the longitudinal seams of the three rings forming 
the boiler barrel, while the plates employed are rolled with 
thickened edges, and are flanged outwards at the smoke-box and 
fire-box ends, so as to do away with the external angle irons at 
these joints. The thick-edged plates are made with a long gradual 
taper from the body of the plate to the thickened edge, the 
efiect of which is, that when the plates are flanged outwards to 
take the place of the previous angle-iron joints, the bending 
occasioned by the strain under pressure is distributed over the 
whole length of the tapered portion, instead of the entire effect 
being concentrated at a particular point. The circular butt joints 
of the barrel are turned in the lathe, and covered by external 
welded hoo shrunk on and double-rivetted, the rivet 
holes being drilled after the hoops are in their places. These 
boilers are consequently truly cylindrical at all parts, and no 
strain to which they are subjected has any tendency to chang 
their form. The flanging and bending of the thick edged plates to 
form the barrel of the boiler are performed by machines specially 
constructed for the purpose. In the flanging machine the plate 
is laid on a flat bed, with its thick edge projecting to the extent 
necessary to form the flange, and the edge is then bent down by 
the descent of a roller. In the bending machine the bending 
rollers are made with a groove at the end, to receive the flange of 
the flanged plates, the width of groove being adjustable by a large 
screw and nut. The two plates making up the circumference of 
the boiler are then welded along the longitudinal joints, to form a 
single ring; and the rings are blocked to the exact diameter of the 
boiler by means of an ordinary hydraulic wheel-tire blocking-press, 
whereby the soundness of the welds is tested. The tensile strength 
of these welded joints has been tested by a series of trials with 
strips of plate cut out across the weld; and the result has been 
that more than half of the strips tested broke in the solid and not 
at the weld, while the average tensile strength of the welded plates 
was within one-eighth of that of unwelded plates. A number of 
these welded boilers have now been in constant use for several 
years on the Midland Railway, and are found to be in good con- 
dition, showing as yet no signs of grooving even at the flanged 
ends, where the greatest corrosion took place in the old con- 
struction with the angle-iron joints. A large number of specimens 
were exhibited of corroded plates from boilers of the ordinary 
construction together with specimens of the thick-edged plates, 
flanged and bent; and also the strips of welded plate that had been 
broken in testing the strength of the welded joints. 

The next 5 > was a ‘* Description of an Improved Construction 
of Lock and Key,” by Mr. J. B. Fenby, of Birmingham. The 
writer pointed out that in all the previous locks there have been 
two important defects in principle which are fatal to their security: 
the first being that, although access to the works of the lock is 
greatly impeded by many ingenious contrivances, they still admit 
of the works being got at through the key-hole, and thus allow of 
a series of attempts being made to pick the lock; while the second 
defect is the possibility afforded for repeating the trial of a false 
key, and thus perfecting it by successive alterations after trial. It 
has accordingly been shown, by cases which have actually occurred, 
that locks of the best makes, however numerous and complicated 
may be the secondary impediments introduced into them, can ulti- 
mately be opened by sufficiently numerousand persevering attempts; 
and complete security can only be obtained by a principle of con- 
struction thatis free from these two defects, precluding all access to 
the works of the lock through the keyhole, and preventing the pos- 
sibility of making more than a single trial of a false key. In the 
improved lock described in the paper, which is the invention of 
the writer, the principle is adopted of dividing the-key into two 
parts, the “bit” or portion by which the levers of the lock are 
raised being separate from the ‘‘stem” or handle of the key. For 
unlocking the lock, the bit is inserted through a second keyhole 
into a radial slot contained in a solid rotating cylinder; and the 
—_ being then turned round by the stem of the key acting in 
the centre keyhole, the bit while being carried round is also pushed 
outwards along the radial slot by means of a cam, and is thus 
made to protrude from the circumference of the cylinder suffi- 
ciently to act upon the levers of the lock, and thereby set the 
bolt at liberty to be withdrawn. The bit is then pushed out of the 
radial slot, and drops into a receptacle inside the door; and the 
further revolution of the cylinder withdraws the bolt and un- 
locks the door. The consequence of this mode of construction 
is that, as soon as the bit has been inserted in the lock and 
the cylinder turned round for unlocking, the radial slot in the 
cylinder is carried away from the keyhole, which is completely 
closed by the solid cylinder, whereby = onl to the interior of the 
lock through this opening is effectually prevented, nor can any- 
thing be passed into the lock in this way, except a detached bit of 
metal not larger than the “‘ bit” by which the lock is opened. The 











hence a much slighter amount of error in the counterfeit than is 
in the case of previous locks will prevent its opening 
this lock. so Sareea se Sas shea > Ge ple of 
the new lock is illustrated by the celebrated b abana the 
South Eastern Railway some years ago, which attracted special 
ot eg “1 the we — with — it — accom- 
lis’ and the large value of the property stolen ; even in 
this case success was not attained until as many as seven trials 
had been made with the same false key, the latter being altered 
after each trial according to the indications obtained from the 
trial, until it was at last sufficiently perfected to be capable of 
opening the lock of the bullion safe. Ip that instance also the 
successive trials were made without leaving any indication behind 
that the lock had been fraudulently attempted, although it was 
fitted with detector contrivances for this speci 
the present lock the false bit, 
found when next the safe ia, 
fraudulent attempt having beeny 
the counterfeit key has ap 
made with six levers, and the eorPespo 
cut with the greatest accuracy. ; 
the writer for the purpose, Wall 
having an extent of permutation) 
from every other lock made. -& cking 
of the key is required, as the. belt is shot simply by turning the 
cylinder ; and as the keyhole: fgf the stem is made with a notch 
cut out on one side only, whileéhe cylinder is not permitted to 
make a complete revolution, y stem cannot be taken out of 
the lock whilst it remains unloeked. This lock has an important 
advantage in simplicity as well as solidity of construction, as there 
are no more than sixteen ’s pieces altogether in the 
complete lock; moreover, as ‘the keyholes are simply blind 
holes with parallel sides, haying no communication with the 
interior of the lock, they do’ admit of injury to the lock 
by explosion of gunpowder, _ were exhibited of the 
new lock, the action of which,was shown both with the true key 
and with counterfeit keys; “it was shown by trial that the 
counterfeit failed to open th: notwithstanding that by means 
of the permutating cutting . 
nearer approach to a perfect o han was practicable in the best 
handwork from a wax im’ The key-cutting machine, for 
cutting the bits, was also ed, having been lent for the pur- 
ps by Messrs, Whitfield, of Birmingham, the makers of the 
ock, . "4 


‘The meeting then ated, and it was announced that the 
annual meeting of the Institution for the ensuing summer would 
be held in Manchester in the first week of August, commencing 
Tuesday, 31st July. is AR 
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it had been made a much 





Tre Socrery or ENGINEPRS.—At a meeting of the Society of 
Engineers, held on Monday evening last, the following gentle- 
men were duly elected members of the Society:—Mr. Stephen 
Ford, Saffron Walden; Mr. Henry 8. Copland, 5, Old Burlington- 
street; Mr. Thomas Strange, Mold, North Wales; Mr. John Pinch- 
beck, 27, Leadenhall-street ; and Mr. William Cowan, Great North 
of Scotland Railway, Aberdeen. 

Tue Mont Cents Rattway.—The t importance laid by our 
Government on the success of Mr. Fell’s line, with the consequent 
great saving of time in the transmission of the Indian mails, is 
evidenced by the fact that Captain Tyler, the Board of Trade In- 
spector of Railways, has again been sent to report on the Mont 
Cenis mountain line. He left last Monday week, and will pro- 
bably be absent at least a fortnight longer. 

Tue Gorton Founpry.--It is with great pleasure that we have 
heard that work has been resumed at Messrs. Beyer, Peacock, and 
Co.’s establishment, and this has occurred somewhat earlier than 
we expected. But we also t to say that the turn-outs have 
been enabled to return on their own terms —that is to say, the 
obnoxious foreman has “resigned,” and all the old men, in the 
smithy and elsewhere, have returned to their places as before. 
This, of course, also means that the ‘‘ knobsticks,” or non-union 
men, have also had to leave. Such is the unchecked power of 
trades’ unions. 

Exports OF MACHINERY.—The value of the steam engines ex- 
ported showed a great contraction in March, having amounted to 
£96,553, as compared with £235,445 in March, 1865, and £88,032in 
March, 1864. The value of the other machinery exported in 
March was £274,431, as compared with £292,097 in March, 1865, 
and £214,497 in March, 1864, In the three months ending 
March 31st this year the value of the steam engines exported 
was £310,169, as compared with £538,149 in the corresponding 
quarter of 1865, and £302,111 in the corresponding quarter of 
1864. The value of the other machinery exported to March 31st 
this year was £657,595, as compared with £757,543 in the corre- 
pening quarter of 1865, and £622,471 in the corresponding 
quarter of 1864. The chief falling-off in the demand for our ma- 
chinery this year has arisen com t and British India. 

Tue Santorin Ervuption.—The documents received by the 
Lords Commissioners of the Admiralty and Sir erick 
Murchison up to the present time report no decided change in the 
character of the eruptions since our last notice. One of the active 
volcanos has extended itself from the sea, and now forms part of 
Neo Kaimeni Island, and the rate of increase of the new island 
near St. George’s Bay is considerably less than at first. A new 
fissure has opened here and there, throwing out lava and steam, 
but the earthquakes in the interior of Santorin have become 
much less violent. Commander Brine, of her yy ship 
Racer, is on the spot, and advises the Admiralty of the progress 
of the eruption. With the exception of Commander Brine’s 
reports, information from Santorin roy! reaches England 
from foreign sources, two members of the Paris Academy of 
Sciences and the Astronomer Royal of Greece having been sent to 
the spot to take accurate notes of the progress of the phenomena. 

LONG-RANGE PROJECTILE FOR SMOOTH-BORE ARTILLERY.—On 
Monday last, at the Royal United Service Institution, William 
Stirling Lacom, ., in the chair, Captain J. Selwyn, R.N., read 
a paper upon “A New Form of Rifled Projectile for Smooth-bore 
Artillery.” The lecturer began by pointing out the objects which 
it is sought to gain in rifling guns, as well as the great disadvan- 
tages thereby incurred in the strains thrown on the gun, which 
lessens its duration and decreases the useful effect. Diagrams 
were exhibited illustrating the air resistance in front of, and the 
partial vacuum behind, projectiles travelling at various velocities, 
and showing that the force resisting the forward motion, at a 
velocity of 2,000ft. per second, is thirteen times greater than that of 
a hurricane, or about 27,0001b. per square foot; a 320-lb. spherical, 
or 640-Ib. flat-headed elongated projectile, each with a diameter of 
12°75in., having a sectional area of 127 square inches, or 17 square 
inches less than one square foot. The lecturer then exhibited a 
hollow elongated cylindrical projectile, open from end to end, and 
of which the interior surface was rifled either hexagonally or by 
means of projecting ribs. The air impinging, during the flight of 
the projectile, upon the inclined surfaces, causes rapid rotation 
around the longer axis; and thus may be effected the object of 
keeping the projectile ‘‘ end on” during flight, although it be fired 





centre keyhole, into which the stem of the key is inserted for 
turning the cylinder, is simply a blind socket with parallel sides, and 
without any communication with the interior of the lock. The only 
possibility of opening the lock by fraudulent means lies, therefore, 
in the use of a counterfeit bit, introduced into the lock in place of 
the true bit ; but this counterfeit is absolutely lost to the operator 
and retained inside the safe at the very first trial, so that he is 
not only limited toa single attempt, but from the attempt itself 
no clue whatever is obtained as to the nature of the defect in the 
counterfeit. In consequence of the levers not being accessible for 
feeling through the keyhole, and therefore not requiring to be all 
shaped of the same average curve at the portion acted upon by the 
key, each lever can be shaped to its own proper curve, and the 
play in the action of the levers is thus reduced to a minimum ; 





from a smooth-bore gun. The diameter of the projectile is, 
moreover, the same as that of the spherical shot of the same 
weight, which, of course, cannot be the case with a solid elongated 
shot. A wad is used between the powder and the hollow projectile 
in order to communicate to the latter the effect of the charge, 
this wad falling away on leaving the mouth of the gun. Thus it 
is claimed that all smooth-bore ordnance may be furnished with a 
rojectile of gue range, owing to the diminution of the resisting 
orces, than that of any rifled gun of the same weight, and having 
equal accuracy with the latter. The inventor is Mr. John 
intosh, whose name is well known in connection with several 
other inventions relating to warfare. Several questions were 
asked by persons amongst the audience, which appeared to be 
satisfactorily answered by the lecturer. 
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PILE-CUTTING MACHINE ON THE THAMES EMBANKMENT. 
alk. (For Description see opposite page. ) 
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TO CORRESPONDENTS. 
Nortce.— A Sprecrat Eprrion Eye Enornzsr ts published for 
ie edition, pri 


i at the Engineer Office before seven o'clock on the Thursday 
evening of each week; any received that time must neces- 
sarily atand over till the following ication. 

*,* Letters intended for ication must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

*,* We cannot undertake to return 
must, therefore, request our correspondents to keep copies. 


T. W.—There is no mistake whatever. 
A SUBSCRIBER.—Multiply the weight by the velocity. 
S. M. (Wakefield).— We shall communicate with you by post in the course of next 


week, 
A SUBSCRIBER (Newton, near Hyde).—A letter lies at our office for this corre- 


spondent. 

ENGINEER.—The piston should answer well for engines running at high speeds, 
but it is not worth a patent. 

M. 1. C. E.—We regret that we cannot make use of your letter, as you have 
omitted to enclose your card, 

A CONSTANT READER.—The question raised in your letter has already been dis- 
cussed at length in our columns. 

AMERICAN. — We cannot advise you to go to America just now, If, however, you 
decide on going, select New York or Philadelphia. 

R. J. W.—1. They will, we believe, be published by the author in a separate form 
ina few days. 2, About 1s. 6d. or 2s. 3%, There isno such work in existence. 
WYcOMBE.—The proportions are rather light. The float-boards would be all the 
better for another quarter of an inch in thickness, but the risers and soleing will 

do. Care should be taken to use materials, 

F.—Jf you will think the matter over you will perceive that the bridge can only 
“ spring” by stretching the tension rods, and these are made so strong that no 
load which can be brought on the piatform at one time can possibly produce an 
elongation of more than one-fourth of an inch, or thereabouts. 

A YOUNG ENGINEER.— Stretch thin canvas or coarse muslin ona frame, give it 
a couple of coats of size; when dry, lay it on a table and apply a thin coat of 
flour paste; lay the tracing on, and press down with a dabber of linen, When 
dry, give the whole a thin coat of some elastic and transparent varnish. Jt 
requires much practice to mount tracings well, 

G, A. C.—1. The pressure would not be sensibly increased. 2. You can nearly, if 
not quite, double the pressure by carrying the blast from the first fan into the 
eye of the second, 3. We think not. The North Moor Foundry Company 
make double fans. 

H. L.—Your idea apparently possesses a good deal of general value, but its par- 
ticular value to you will altogether depend on the facilities you possess for 
getting the invention tried. Can you manage to get a single wheel tested? If 
you can, and the result is successful, then you will be in a position to command u 
sale which you cannot otherwise attain by any possibility. 

T. C. (Brighouse).—Jf you could send a@ sketch or a photograph of the engine we 
should be better able to judge. As far as we can see, the wisest plan will be to 
re-bore the air pump, re-pack it with lignum vitwx, which is much harder than 
hornbeam, and clothe the cylinder and steam pipe very carefully, Fit a strainer 
between the opening to the injection pipe and the place where the water enters the 
tank, and see that water enough for de ion is employed, The foot valve is 
perhaps out of order. You might, at the same time, slightly increase the speed of 
the engine with advantage, and add a little lap to the slide, which may be easily 
done by pinning a bar on at each end, The speed may be increased by reducing 
the diameter of the driving pulley slightly. 

SCREW PILES. 
(To the Editor of The Engineer.) 


S1R,—Can any of your numerous readers inform me what weight a cast iron 
screw pile will bear when screwed into the ground till it requires 20-horse 
power to turn it, the pile being |8in. diameter and Ijin. thick, with a screw 
3ft. in diameter, with Ift. pitch, the screw having one and a-balf turns; 
thickness of screw blade at junction with pile, 2}in. ; and at edge, x ? 

Doncaster, May 7th, 1866, y. D. R. 








RUTHVEN’S PROPELLER. 
(To the Editor of The Engineer.) e 

S1k,—Referring to a letter in your journal of the 4th inst., signed by Mr 
William Parfitt, of 8, Woburn-place, we have to state that the arrangement of 
outlets, as well as of the hinery, in our p ted propelling system is quite 
different from that described in Mr. Ruthven’s patent of 1839, and had not 
been used prior to the date of our patent. We think Mr. Parfitt may find he has 
not *‘ satisfuctorily disposed” .of the patent of GWYNNE AND CO. 

London, May 9, 1866, 





HOFFMANN’S KILNS. 
(To the Editor of The Engineer.) 

S1R,—In your paper of the 4th inst., under “ Railway Matters,” I see you 
notice, as **two monster brick kilns,” those erecting on the Metropolitan 
District Kailway, for burning 80,000 bricks per day. Two or three similar 
ones are also building by the same contractors on the Midland Extension into 
London. I wish you had mentioned that these kilns are the Hoffmann’s patent 
you so kindly illustrated and described in your paper of March 23rd. 

May 5th, 1866. HUMPHREY CHAMBERLAIN, 


THE EVAPORATIVE VALUE OF FUEL. 
(To the Editor of The Engineer.) 

S1r,—Will Professor Rankine be kind enough to explain whether, in his 
article, last week, on the *‘ Unit of Evaporative Power,” he meant to say that 
the evaporative power of hydrogen is the same whether it is presented in the 
sulid, the liquid, or the gascous form, to the oxygen with which it is to be 
burnt? If so, whence is the latent heat of g tion. to be p Jed when 
the gas is presented in the solid or the liquid state? But, if not, then does not 
the value of the unit vary according to the form in which the gas is presented, 
instead of being constant, as Professor Rankine puts it? These are old ques- 
tions, but I do not think that they have been satisfactorily answered yet. 

London, May 10, 1866, Cc. 





MEETINGS NEXT WEEK. 


INSTITUTION OF CIVIL ENGINEERS, — Tuesday, May 15th, at 8 p.m.: 
Discussion upon Mr. Burnell’s paper *‘On the Water Supply of Paris.” 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Monday, May 
14th, at 8.30 p.m.: “On the Construction and Management of the Electric 
‘Torpedo in Naval and Military Tactics, as applicd to the Destruction of Ships 
and Protection of Forts,” by N. I. Holmes, Esq., C.E. 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line , eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, tf preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 118. 6d. 


If credit be taken, an extra charge of two shillings and sixpence per annum will 
be 


THE ENGINEER is registered for transmission abroad, 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE,; all other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W. 
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PILE-CUTTING MACHINERY. 
NumBeRess attempts have been made to supersede 
timber as material for the piles of cofferdams. A few of 
these have been attended with a fair amount of success, 
yet it is doubtful if any other arrangement will ever com- 
pletely take the place of the timber dam, The favour 





enjoyed by wood piles is due to several circumstances, not 
the feast fon t of the advantages which they possess 
being in the fact that when properly driven, they consoli- 
date the strata through which they pass in their immediate 
neighbourhood. This can ly be said of caissons 
which are sunk by internal excavation, and it is sufficiently 
clear that screw piles are not generally suitable for the 
formation of dams. In order to retain the benefit of this 
consolidation, however, it is necessary that the pile should 
not be eet removed. By cutting it off at or 
about the level of the bed of the stream in which it has 
been driven, it will constitute with its fellows an apron for 
the protection of the foundation, defending it from scour and 
slip. On the contrary, if the piles of the are drawn, in- 
stead of a submerged wall of solid timber a trench is left, into 
which the material immediately under the masonry is just as 
likely to slip as that on the stream side of the excavation. 
Even though no such slipping take place at the time, still 
a long period must elapse before the mud and silt with 
which the trench will ultimately fill, can assume the hard- 
ness of the undisturbed strata ; and during this period 
the permanence of the _— is obviously more or less 
imperilled, especially if it borders a rapid stream or tide- 
way. The engineer should never throw away a chance, 
and, therefore, as a rule, piles should never be drawn. In 
most modern contracts, indeed, it is expressly stipulated 
that they shall be cut off at a suitable depth instead of 
being puiled up. In situations where the tide falls and 
free access to the bed of the stream is permitted during a 
few hours each day, the operation of cutting may 
be easily performed by hand; but in cases where the 
bed of the stream is constantly submerged the case is 
different, and specially constructed machinery is re- 
quired to ca it out. At one time it was 
assumed that upon the whole it was easier to draw 
piles by lashing barges to them at low water, than 
to cut them; but this opinion, like many others, has 
undergone considerable modifications, and piles are now 
cut at great depths with as much precision and ease as 
though they lay in a timber-yard. The first cutting 
machines were rude and imperfect. As far as we can ascer- 
tain, piles were first cut below water at a point constantly 
subme: by Labelye during the construction of old 
Westminster Bridge in 1738. The apparatus he used 
consisted substantially of a straight saw blade fixed on 
the flat between the lower extremities of two vertical 
timbers, the upper ends of which were drawn together by 
a screwed bar, while they were kept asunder at the middle 
of their length by a compression piece. The saw was thus 
strained tight much as in the “jumping jenny” used by 
joiners. This vertical frame was suspended within a hori- 
zontal frame, which was in turn supported on transverse 
timbers on which it could slide tadiphiote and forwards. 
These timbers were carried on the upperends of the piles just 
in advance of those being cut. Two handles capable of being 
ee by a number of men were attached to the saw 
rame, by which it was moved horizontally backwards and 
forwards; the saw being pressed against the pile by pull- 
ing on a rope extending from the lower end of the frame 
to the top of the dam at an angle. When worked by six 
men and a carpenter, twenty-five minutes were occupied in 
cutting a pile 12in. diameter. This machine, if it deserves 
the name, was incapable of working at ~~ depths, nor 
did it admit of accurate adjustment. In building the 
bridge of Saumur, over the Loire, in 1757, it was necessary 
to cut off the piles intended to receive the platforms sup- 
porting the foundations of the piers, all to the same level, 
and at — varying between 10ft. and 15ft. In order to 
accomplish this operation an — complicated 
machine was invented by the engineers, MM. Voglie and 
De Cesart. The conditions to be fulfilled by the apparatus 
were not very simple. The piles required to be cut at one 
uniform depth and truly level; it was necessary that 
this should be accomplished whether the pile was in 
sight or not; that it should be practicable to cut off a 
comparatively thin slice should any error occur in 
making the first section; that the pile should be firmly 
held while being cut,so asnot to presson the saw blade; and 
that this last should admit of being removed for sharpening 
with the greatest facility. It would be impossible to make 
the construction of De Cesart’s machine intelligible without 
drawings—a matter of the less importance as it has been 
superseded by simpler and more efficient machines. It 
must suffice to say here that at the Saumur bridge it 
performed all that was intended, but that its cost and 
complexity prevented it from coming into anything like 
general use. In it, as in Labelye’s apparatus, the saw was 
straight, and the motion was derived from human labour. 
Now the straight saw blade is obviously the worst pos- 
sible form which can be uged in a pile-cutting machine; 
because it is exceedingly difficult, if not wholly impracti- 
cable, to impart a true rectilinear motion to it at great 
depths, Nothing can be easier, on the contrary, than to 
drive a vertical rotating shaft of almost any reasonable 
length with sufficient steadiness, and hence the circular 
saw is admirably adapted for cutting piles. It requires 
considerable power to work it efficiently, and therefore 
until the steam engine became portable only such arrange- 
ments as those of Labelye and De Cesart were at the dis- 
posal of the engineer. Some years since a steam pile- 
driving machine was produced in America, with which was 
combined a circular saw for cutting the piles off to the same 
level. As far as we can learn, this machine was specially 
constructed for driving piles intended to support rails 
instead of sleepers, on the principle tried by Brunel on the 
Great Western Railway. ‘The machine was supported on 
temporary rails laid down as fast as the piles were driven 
and cut. It appears to have answered its purpose very 
efficiently, but we have no evidence to show that the 
cutting apparatus was ever used below water. Subse- 
quently the circular saw was used in an apparatus intended 
to cut piles, we believe in one of the American rivers. 
The apparatus was mounted on a barge, however, and not- 
withstanding that certain facilities for self-adjustment 
were introduced, the rise and fall of the barge by a passin 
swell constantly broke the saws; and although the wor 
was performed, it was not performed well or satisfactorily, 





ange adsl ae ene 
ight-bladed saw. 
Difficulties such as these are usually overcome in time, 


and the introduction of the circular saw and the portable 
engine has at the disposal of the modern engineer 
means by which piles can be cut at the greatest depths with 
the utmost ease and with ime of thaipile-ce On the oppo- 
site page we give an engravi ae tus 
now in almost daily use pi ot sendin of e Thames 
embankment being constructed by Mr. Ritson. The ma- 
chine is the joint invention of Mr. Ridley, A.1.C.E., engi- 
neer for the contractor, and Mr. Murray, well known as the 
inventor of a very efficient chain pump, and has been 
patented we believe. Its construction is so simple that it 
may be explained in a few words, In order to make it 
perfectly clear it will: be well to explain the conditions 
under which it is used.. In constructing the Thames em- 
bankment cofferdams have been formed a few feet further 
out into the river than the place to be occupied by the 
granite wall. These dams were put in in sections of a cer- 
tain length, and cross dams were then formed extending in- 
wards to apoint above high water mark. The enclosed space 
was then pumped dry, and the foundations were commenced. 
On the = portion of the-embankment, contracted for 
by Mr. Furniss, Phillips’ patent elliptical iron caissons 
are employed; on the lower portion Mr. Ritson retained 
the ordinary timber dam. This consists of two rows of 
14-in. piles, driven about 6ft. apart far into the London 
clay, the space between being filled up with puddle above 
high-water mark in some places, while in others much less 
puddle was used, the piles being carefully caulked. Both 
rows of piles require to be cut. On their upper ends rails 
are laid, having a gauge rather wider than the distance 
between the internal edges of the piles. These rails are 
carried on longitudinal timbers shown in cross-section in 
the end elevation. The cutting apparatus consists of an 
iron framework supported on four small wheels, and 
provided with a vertical boiler of simple construction, 
supplying steam to a horizontal cylinder. The piston 
drives a vertical crank shaft carrying a belt wheel just 
beneath the crank, and a fly-wheel below the framing, and 
well out of the way. The eccentric is loose on tke shaft, 
and is fitted with a small handle, by which, when the 
engine is at rest, it is ng turned through half a revolu- 
tion, and by this means the engine can be reversed. To 
the rear end of the machine is fitted a round vertical bar 
of iron, about 30ft. long, and 34in. in diameter, capable of 
being raised and lowered in suitable bearings. The lower 
end of this bar is steadied and supported by the guy chains 
shown in the cut, which can be ightened up by suitable 
screws. To this bar it will be seen that a species of frame- 
work is attached, in which revolves the spindle of a 
circular saw about 4ft, in diameter. As it is n 

that this saw should revolve in either direction, the teeth 
are so sha that it will cut both ways, On the 
upper end of this spindle is keyed a rigger, driven by a 
heavy strap from the fly-wheel shaft. This belt passes 
between two pulleys placed close together and as nearas pos- 
sible to the centre of the first vertical spindle, which we 
may term the frame spindle. These pulleys compress the 
bight of the strap—but, as will be seen from the plan, 
not so closely as to cause the surfaces to touch. 
Their use will be rendered clear in a moment. To the 
front of the spindle is attached a toothed arc head 
or quadrant, into which gears a horizontal screw, put in 
motion by the hand-wheel, seen to the left, through the 
medium of two bevel wheels. When the machine is at work 
the frame spindle takes a place between the two rows of 
piles at the same distance from each. The frames carrying 
the saw spindle are longer than half the width between the 
rows, and it is therefore clear that by causing this spindle 
to ially rotate by means of the hand-wheel, worm 
shaft, and are head, the saw may be swung to the 
right or left till it comes in contact with the inner 
corner of the last pile in,the row. By keeping the hand-wheel 
slowly in motion the n eed is imparted, the saw 
omy, types up to its work. The pulleys compressing 
the belt are required to compel it to move round a 
centre coincident with that of the frame spind!e in order 
that it may not become slack, as would be the case in their 
absence, because the frame spindle centre not being coin- 
cident with that of the crank shaft, the swinging of the 
saw to right or left would virtually bring it nearer this last. 
By reversing the engine the saw can always be driven in the 
proper direction for cutting. By simple gear the whole 
machine is rendered self-propelling, travelling slowly along 
the rails after each pair of piles has been cut. The piles 
are cut off at from 3ft. to 6ft. below low-water mark, and, 
therefore, as a rule, below the natural bed of the stream. 
In order to permit this the gravel round the piles is 
dredged out with a bag scoop worked from a barge 
in the river, sufficiently to leave the saw plenty of 
room. {As the depth to which the ing is car- 
ried is inconsiderable, the stability of the remaining 
portion of the pile is in no way endangered. It is clear 
that unless some means were employed for suspending the 
pile during the process of cutting it would close on the saw 
and stop or break it, A small derrick, or frame—not shown 
in the engraving—is therefore fitted across the rear end 
of the machine, from each end of which depends a chain 
running over a pulley to asmall crab. Each chain is fitted 
with a couple of dogs, which are driven into the inner side 
of the pile to be cut. The derrick overhangs the piles at 
each side, and the result is that by hauling gently on the 
chain the pile is forced outwards and upwards, thereby 
per the saw cut. As soon as the section is complete, 
the pile tumbles outwards, dragging itself away from the 
dogs, and is then towed away to a suitable place. Four 
men are employed io working the apparatus—an engine- 
driver, a man to work the crab, a man to work tie hand 
feeding wheel, and a man in a boat to see that all goes 
right below. The time occupied in cutting a 14in. pile is 
only fifty seconds on the average, and the machine works 
so efficiently and so satisfactorily that we consider it well 
worth the attention of engineers who are en in the 
construction of works similar to that on which this, the 
first constructed, is employed, We may add that our 
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engraving has been prepared fen the working drawings 
courteously placed at our disposal by the inventors. 


INVENTIONS IN ELECTRICITY. 

Iv the history of electrical inventions there are of course 
many of t scientific and practical value, there are also 
others well worthy the attention of those who delight in 
mogerare! investigations, and not beneath the notice 
even of commissioners in lunacy. Last week two very 
remarkable electrical inventions came, as will be seen in 
another column, for the first time into public notice. 
One of these gives the power of producing electricity in 
greater quantity than was hitherto supposed possible, and 
the other seems likely to. be the means of saving the lives 
of many of those who toil in mines. During the same 
eventful week Charles Kingsley, one of the princes of 
modern literature, bore ful witness at the Royal 
Institution, the scene of the labours of Faraday and 
Tyndall, to the blessings conferred upon man by scientific 
research. In his sound common sense, yet withal beautiful 
and fanciful remarks on “Science and Superstition,” he 
described the two as inveterate foes. So they are. Yet it 
is remarkable, and escaped even his keen observation, that 
science has its own superstitions among its own followers, 
and that uninformed outsiders sometimes hang most fan- 
tastic superstitions of their own upon scientific discoveries 
of real value; such is pre-eminently the case in the 
history of electrical inventions, 

Before quoting one or two examples it may not be out of 

lace to point out how even mechanical science has 

een e to aid superstition. The smoke-jack is a 
useful instrument, with very little of a spiritual character 
about it, at least to ordinary observers. It is recorded of 
a sect of the Parsees that these people achieve a meritorious 
amount of devotion by the aid of certain whirligigs or 
prayer-mills—cylinders of wood or pasteboard, inscribed 
with the mts of prayer, and rotating on a spindle. 
These chu-kor, or turn-prayers, are either portable or 
stationary, but are frequently fixed in the chimney to 
rotate like smoke-jacks, whereby meat and prayers can be 
cooked at the sametime. To return to our more immediate 
subject, electricity, who has not heard of the marvellous 
superstitions founded shortly after the first discovery of 
that natural force? “Electricity,” said old writers with 
delightful ambiguity, “electricity is the vital principle.” 
Everything difficult to understand was laid to the account 
of electricity. Mesmer laid the miracles which have made 
his name famous at the feet of electricity and magnetism. 
D’Eston and the Marquis de Puysegur, with many men of 
influence and learning, became converts to the new elec- 
trical theory, till the French Academy of Sciences appointed 
two commissions to investigate the matter. Such men as 
Lavoisier, Bailly, and Benjamin Franklin, who were all on 
the second committee, soon exploded the magnetism theory; 
and a Bath physician who made a dummy apparatus 
of wooden magnets steeped in red sealing-wax, found that 
he could send sensitive people into the same state of coma, 
with the same ease that Mesmer could do it with the 
orthodox and original set of steel magnets. 

Patient investigation of the recordsof the English Patent- 
office will show what extraordinary crotchets unscientific 
men will, in rare instances, hang upon scientific facts. The 
old superstition that electricity and the mind of man are 
intimately connected;-led one clever inventor to make a 
machine to record the thoughts of those who touched. its 
discs. This curiosity of the Patent-office, filed in the 
year of grace 1854, is called by its inventor “ A Psycho- 
“ graph, or apparatus for indicating persons’ thoughts by 
“ the agency of nervous electricity.” He further says :— 
“The apparatus consists of a combination of rods or 
“ pieces of wood, joined so as to permit of free action in 
“all the parts. From one of the legs of the instrument 
“ hangs a tracer ; on one or more of the other extremities 
* is fixed a disc, upon which the operator is to place his 
“hand, and from this extremity, or these extremities, 
“ hangs another tracer. The other parts of the apparatus 
“ consist of a glass slab or other non-conductor, and of an 
“alphabet or set of figures or numerals, Upon a person 
* possessing nervous electricity placing his hand upon one 
“of the discs the instrument will immediately work, and 
* the tracer will spell upon the instrument what is passing 
“in the operator's mind.” Here, then, are plain instruc- 
tions for those discriminating readers who would like to 
make a Psychograph for themselves, The spell of the 
dead man’s hand, the 1ed stone cut from the head of the 
dragon which proved so efficacious in all diseases, and the 
horseshoe over the door as a protection against witchcraft, 
were all contemporary superstitions, yet the horseshoe faith 
lingers still in many a country village—nay,in a mild form 
is found in London, and has even taken its stand in the 
records of the Patent-oflice. People are not unfrequently 
met with who believe in the “magnetic brushes and 
“combs” advertised; and as late as 1856 a patent was 
taken out for the manufacture of brushes, contain- 
ing hidden virtues in the shape of a horseshoe 
magnet. First of all this superstitious follower of 
men of science enlightens us as to the theory of his 


. invention. He says, “ The object of this invention is so to 


“charge a comb or brush with magnetic power that the 
“comb or brush may be capable of transmitting the mag- 
“netic action to the skin of men or animals, thus com- 
“municating the beneficial effeets produced by the action 
“of the magnetic power or fluid.” The brush itself is then 
described as containing a horseshoe magnet cunningly 
secreted in a hole made in the wood, The polarity of the 
magnet, we are told, is transmitted to two iron plates, 
which again transfer it to the “metallic bristles.” As 
regards bristles, any man of science who takes the 
trouble to read this remarkable -specification through, is 
likely to have little else left upon his head. 

There are superstitions, even among true men of science, 
inclining them to ascribe phenomena they do not 
understand to some force about which little is known. 
The chemists of the last generation made “ phlogiston,” 


in many instances, a cover for their ignorance, and we see | 


a tendency in our time to ascribe the changes of the 
weather to influence of stars and comets. The mysterious 


heating of a disc in vacuo, has been suggested in “the 
_absence, Perhaps, of sufficient data, to be caused by the 
presence of the hypothetical substance, ether. In fact now 
that the phenomena of electricity are becoming more and 
more known, ether seems likely to take its place as a safe- 
ard to cover want of knowledge of the cause of newly 
iscovered facts. “Superstition,” says cs gt , “is fear 
“of the unknown, and science is the chil of courage.” 
He will be the more confirmed in this belief when we quote 
another and last invention, from the musty records of the 
Patent-office. There seems to be little fear, or reverence 
either, on the part of Eugéne Théodore Moualhier and 
Jean Baptiste Prevost, who in patenting in 1857 a process 
to metallise a human corpse, say “all the apertures are to 
“be stepped with modellers’ wax, the body is to be placed 
“in a suitable attitude, and pulverised nitrate of silver 
“spread over it by a brush or otherwise; it is then electro- 
“coppered in a bath of sulphate of copper, the result being 
“a metallic mummy.” 

A remarkable mare’s nest in the history of electricity 
was made only two or three years ago in the invention b 
a provincial gentleman of telegraphic apparatus which 
would send messages from any one place to any other place 
without an intermediate conducting wire. Names and 
addresses were given, attesting witnesses certified to the 
performance of the feat, the apparatus was minutely 
described, so that the defunct journal, the Ziectrician, 
was puzzled by the array of facts, and practical men were 
tempted to doubt the evidence of their senses. At last an 
eminent electrician, Mr. Varley, if we recollect rightly, 
connected magnets and batteries as described by the in- 
ventor, and, as he expected, could not send a signal 
through even a few feet of earth, a feat which if per- 
formed would have cancelled nearly all the previously 
received laws respecting the passage of currents of elec- 
tricity. The many facts here quoted show that although 
science is the inveterate foe of superstition, milder forms 
of superstition sometimes cling to her for a time for support. 

Quitting what may be called the superstitions engrafted 
upon the history of electrical science, that history is in 
itself a noble one, Tuy the date = the first — 
com upon record to the great discovery made public 
last ‘auth, Pott is narrated in ld chronieles that When the 
Emperor Hoangti gave battle to Tchi Yeou, a car was used 
“carrying a needle to determine the four parts of the 
world.” This battle, as well as can be calculated, took place 
2600 B.c., and the above is the first reference to the 
compass in the pages of Chinese history. The sluggish 
Asiatic, then, slept century after century over his great 
discovery, the full value of which could only be developed 
by the civilisation of modern Europe, a civilisation origi- 
nated, says Kingsley, “by hard-headed courageous fore- 
fathers, with a stern relish for facts.” The captains who 
pevignted the Syrian seas in 1242 were among the earliest 
to adopt the Chinese discovery in more western parts, and 
in later times the knowledge of the laws of magnetism and 
electricity greatly increased. The discoveries of Galvani, 
Ohm, Davy, Faraday, Wheatstone, Varley, Thomson, and 
many others, have at last brought electrical science and the 
electric telegraph to their present high state of perfection. 
How much more perfect our knowledge may become it is 
impossible now to surmise, especially as the discovery of 
the week before last has opened up a new field for investi- 
gation. 

The discovery that permanent magnets will give greater 
lifting power than they themselves possess, to bars of soft 
iron surrounded by insulated wire, is the unveiling of a 
new principle so unexpected that the practical results are 
not easy to surmise. ‘There can be little doubt, from the 
great power of the machine already made at Manchester, 
that the invention wil) be specially useful for lighthouse 
illumination, as the mechanical power necessary is about 
the same as with the magneto-electric machines now used 
for the same purpose. ‘The illuminating power of the new 
apparatus is, however, far greater. A second possible ap- 
plication of the principle is to the production of apparatus 
suitable for the lecture-room. At present the best appa- 
ratus for giving powerful currents, a Grove’s battery, is 
very expensive in its working, and very troublesome to 
keep in order. Its fumes, also, are of the most suffocating 
character. It seems possible now to make a little machine 
with a heavy fly-wheel, out of which a small boy, or the 
kangaroo mentioned recently in Tuz ENGINEER, can grind 
out vast quantities of electricity as fast as required. Such 
a piece of apparatus would be of great educational value. 
It likewise seems possible that by the aid of the new prin- 
ciple weak currents, after passing through a long line of 
ao cable, may be made to record a visible signal 
on paper in cases where dependence must otherwise be 
placed on the eye of the operator. 

The invention of Mr, Ansell, to lessen the danger of 
fire-damp explosions in mines is, to all appearance, well 
suited for its purpose, more especially the apparatus 
intended to be carried in the pocket of the viewer. A 
respectable Haverfordwest tradesman once recommended 
a barometer to an intending purchaser on the plea that it 
was sure to be a good one, as “it was made by Aneroid 
“himself.” Mr. Ansell’s adaptation of the Aneroid 
barometer needs no such recommendation, but it requires 
a fair trial, and an unprejudiced report thereon by prac- 
tical men. His larger instrument, intended to be fixed in 
the mine, and to ring a telegraphic bell in the manager’s 
office whenever fire-damp begins to accumulate, is perha 
more open to objection. First of all, instruments must be 
.placed at every part of the mine, and separate wires carried 
from these instruments to the bells in the office of the 
manager. Each instrument, likewise, will require its sepa- 
rate battery. Simple as the apparatus is, every experienced 
telegraphist knows that men engaged in other occupations 
are not competent, and if competent would forget to 
keep these batteries and the other apparatus in good 
working order. When a battery has been in use a short 
time and begins to get out of order from saturation of the 





liquid with zine, or other causes, it requires an attendant 
who understands the cause of the weakening of the cur- 
| Tent and who can apply the proper remedy. To ensure 
| ‘safety also, it would be necessary to test each of the in- 





struments every day, and unless a person were specially 
sepeiated to gg io, intanments and wires om 
whole arrangement .would be no .protection against the 
habitual carelessness Saamienelen on means of pro- 
tection whatever... Men who place their Davy lamps u 
their knees, and suck: the> flame through the gauze 
they may enjoy the luxury of a pipe, would view the 
introduction of the new invention with great delight, make 
it a subject of conversation for the first week, and then 
leave the apparatus to look after itself. 


MEASURING GAS. 


Ir is stated that the annual value’ of the gas consumed 
in this kingdom amounts to £6,000,000 ; and the enormous 
volume of this “subtle, invisible (we wish we could always 
say inodorous), elastic, aeriform y, very complex in 
“ its chemical constitution, susceptible of change in condi- 
“tion and volume from slight variations in rature 
“ and pressure, has to be accurately measured,” and the're- 
sults accurately recorded, It is not too » oe to — — 
these operations are, generally speaking, but imperfectly 
now she ory At any rate, Mr. Glover, -4 last week read a 
very valuable ‘paper “On National Standards for Gas 
ys asuvenieas and Gas Meters” before the Society of 
Arts, stated that most companies acknowledge that of 
the whole gas manufactured by them at least from 
15 to 20 per cent..is lost or unpaid for. Of course much 
of this loss is due to over-consumption in the street 
lamps and to leakage; but, even with these allowances, 
Mr. Hawksley’s evidence before a parliamentary committee 
that, in 1864, in the Nottingham Gasworks, 330,000,000 
cubic feet of gas had been made, 50,000,000 cubic feet of 
which had not been paid for, is sufficiently startling. 

As soon as gas came to be used the necessity for ac- 
curately measuring it was of course at once felt. The late 
Mr. Samuel Clegg, an able engineer, one of the inventors 
of the pneumatic railway, was the first to attempt to supply 
this want. His highly ingenious wet meter has been 
largely used, though its main defect of the evaporation of 
the water, causing constant variation in its measurin 
capacity, is undoubtedly leading to its being supersed 
by the dry meter. By means of simple diagrams, the 
precise amount of variation in the indications caused in an 
ordinary meter by accidental variations of the level of the 
water, was very plainly and accurately shown by Mr. Glover. 
Many attempts on en made to overcome this difficulty, 
and amongst these, the ingenious method of floating the 
drum, invented by Mr. Clegg shortly before his death. 
Could the sides of the revolving drum be kept vertical to 
the plane of water, and the drum itself perfectly balanced, 
with an unvarying state of the water and of the pressure 
of the gas, the use of the wet meter might be revived. Mr. 
Glover criticised politely, but with severity, the wet meter 
patented by Messrs. Sanders and’ Donovan. It is too 
delicate and complicated ; it cannot overcome the liability 
of the water to get tarry; and by unscrewing the lower 
plug, “as much gas can be got as from the outlet of the 
“meter itself.” Another defect of the wet meter is its 
liability to cause a “jumping” of the lights. 

Important reforms in accurately measuring gas were 
achieved by the “Sales of Gas Act,” introduced in the 
House of Lords by Lord Redesdale in 1859. For the first 
time it fixed, in a way only to be done by a legislative 
enactment, as the “legal standard or unit of measure for 
“the sale of gas by meter, the cubic foot, containing 
“ 62321 1b. avordupois weight of distilled or rain water 
“weighed in air at the temperature of 62 degrees of 
“ Fahrenheit’s thermometer, the barometer being at won j 
“inches.” A standard measure had then to be determined, 
and Professor Airy was cry omg by the Treasury to 
undertake this duty. Aided by Professor Miller of Cam- 
bridge, the Astronomer Royal, in his own words, “caused 
“to be prepared a weight of 62°321 1b., constructed of hard 
“gun metal, and a metallic vessel or bottle, intended to 
“contain one cubic foot, constructed of thin copper, in 
“shape a cylinder with acone at each end; the upper 
“cone having a small. cylindrica] neck for the intro- 
“ duction of water, and the lower one having a os for its 
“discharge.” Mr. Glover thinks that the reversed process 
of using a geometrical solid made of anti-corrosive metal, 
made to exclude, not to contain, the water, and losing 
in weight the precise quantity of distilled water de- 
termined in the Act, would have been preferable, and 
we are inclined to agree with him. The standard, 
of course intended to last for centuries, would have been 
less liable to suffer from corrosion, and there would have 
been no danger, as in the copper bottle, of inaccuracy 
resulting from change of form. The instrument for deter- 
mining the unit of measure being, however, thus obtained, 
the Astronomer Royal had then to apply it, in conformity 
with the clause in the Sales of Gas Act, requiring that 
“models of gasholders measuring the said cubic foot” 
“ shall be made” for testing the measurement and regis- 
tration of meters, and that these models “be deposited 
“jin the office of the Comptroller General of the Ex- 
“chequer at Westminster.” In practically carrying out 
this enactment it was found that none of the existing gas- 
holders could be adopted as a standard measure. They 
were defective from inaccuracy of workmanship; no two 
instruments agreed; the different divisions differed in the 
same holder; the material of which they were made was 
liable to corrosion, and the swelling and breaking off of 
the paint,'used to retard the corrosion of the surfaces, were 
found to increase the liability to error of the measure- 
ments. Mr. Glover then submitted designs to the Astro- 
nomer Royal for standard gasholders, and he was, as a 
result, employed by the Treasury to superintend the con- 
struction of the National Standard Gaskolders, with proper 
balances, indices, and apparatus for testing the measure- 
ment and registration of meters. Messrs. Bryan Donkin 
and Co. then constructed the standard gasholders under Mr. 
Glover’s superintendence, aided by Mr. W. G. Tomkins, 
C.E. This last gentleman was afterwards employed at 
the Exchequer in the verification of the gasholders for 
testing meters furnished to the local authorities. The 
conditions laid down in constructing the standards’ were 
that the materials should be non-corrosive, that the sur- 
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face of the bell ane aey A raeetape Tarp 
this m ing instrument should be a truly cylindrical and 
rigid vessel, furnished with a correct scale indicating its 
capacity ; “that it should be correctly balanced ; that 
the sides of the bell should be maintained vertical in its 
ascent and descent; that the taps should be lined with 
the anti-vorrosive alloy, and the density of their rubbing 
be so varied as to reduce their friction to a 
minimum, and secure their durability and soundness.” 

In order to practically use the legal standard and unit 
measure it next became necessary to adopt some method 
by which it could be adapted to actually measuring gas. 
At first an instrument called an “ indirect transferrer” was 
used, consisting of an upper chamber containing the 
volume of one cubic foot, and so arranged by means of 
taps and pipes as to — in succession, by repeated dis- 
charges of the water, filling the upper chamber, into the 
lower chamber, any number of volumes of air, each of 
one cubic foot, into any vessel prepared for their recep- 
tion. This instrument failed. The gas got entangled 
in the water as the latter was agitated in ee bottle. 
Mr. Glover then made what he terms a “di trans- 
“ ferrer.” The Astronomer Royal’s standard bottle of gas, 
instead of being used indirectly, was employed directly. 
It was inverted ; one end was connected with the gas-holder 
to be tested, and a cistern containing the distilled water, 
placed below it, was steadily and quietly raised through the 
entire length of the bottle until the water reached the 
= where the plug of thetap, had it been retained, would 

ve stopped it, and the cubic foot of air in the bottle 
was thus transferred to the holder to be tested. This in- 
strument, at once simple and ingenious, Professor Airy, in 
his letters to the Lords Commissioners, reports as “to all 
“ intents and purposes, perfect.” A 5-ft. measurer showed 
no trace of error, and a 10-ft. measurer seemed to show an 
error of about one-three thousandth part—undoubtedly 
due to slight changes of temperature. Gas expands about 
i pee cent. for temperature and moisture per every degree 

‘ahrenheit, or about 5 per cent. for every twenty degrees. 
Mr. Glover here described a peculiarly delicate kind of 
thermometer for verifying holders and meters. It is made 
with an elongated bulb, and on one side is a scale for 
temperature, and on the other a scale for corrections 
required to make up for variations of temperature and 
moisture in the gas. 

The lecturer made, in passing, a protest against the pre- 
sent clamour now being heard against the existence of gas 
works in large cities. As to the supposed liability of gas 
holders to explode, we conclusively showed at the time of 
the Nine Elms disaster, that gas, as long as it was inside a 
gasholder, could not explode. There can be no doubt that 
the manufacture of gas is attended with the development 
of unwholesome exhalations, and should, therefore, if pos- 
sible, be confined to the outskirts of the centres of popula- 
tion. But there are other kinds of manufactures which 
are yet more unwholesome. And, as to liabilities to explo- 
sion, a carelessly-fired boiler is much more dangerous than 
even a carelessly-managed gasholder. 

The history of the dry gas meter was then traced from 
the introduction of the diaphragm and use of direct action 
for the disc, patented by Messrs. Croll and Richards, in 
1844. The brother of the author, Mr. Thomas Glover, took 
up Croll’s patent, and began the manufacture of dry gas 
metersin 1845. “‘Tohim belongsthe merit of havingimparted 
“to Mr. Richards’ invention a real and practical value by the 
“ production of a correct and durable instrument.” And the 
subsequent improvements by the lecturer himself have 
conduced to form an instrument which many gas engineers 
regard as being upon the whole the only trustworthy 
principle for measuring gas. 


THE RIVERS’ COMMISSION. 


THE first report of the river commissioners, which a 
short time since was laid before Parliament, embodying as 
it does a history of our ancient river Thames, can hardly 
fail to interest the public generally, as it must every 
‘engineer who has devoted any attention to river engineer- 
ing. 

Since the passing of the “Upper Thames Navigation 
Act” in 1795, the maintenance and improvement of the 
navigation of the Thames has been under the exclusive 
conduct of the Upper Navigation Commissioners. These 
commissioners, numbering between 600 and 700 gentle- 
men, were enrolled from the members of Parliament and 
others who might have been supposed to entertain a local 
interest in the maintenance and improvement of the river, 
but it is easy to understand that such a body would be to 
a great extent unfit for the work they were entrusted 
with, and such a supposition is fully borne out by the 
report just published. The Act constituting the commis- 
sion, however, was restricted in its powers to dealing with 
questions affecting the navigation of the stream, no con- 
sideration having been at the time given to the main object 
of the present inquiry, namely, the sanitary improvement 
of the Thames and the adjoining districts. It is, therefore, 
no wonder, that so much now stands in need of correction 
and remedy, for the fact is that the Thames, so far as it 
has had any bearing on our sanitary condition, has been 
absolutely disregarded. 

In May last a royal warrant was issued, appointing a 
new commission for the purpose of inquiring how far the 
present system of allowing the rivers and streams in 
England to carry off the sewage and other refuse of the 
towns and villages on or in the vicinity of their banks, can 
be obviated without risk to the public health, or serious 
injury to such manufactures as are now dependent on rivers 
for their success; also for investigating how far sewage and 
other refuse matter can be turned to useful account, instead 
of passing it into the rivers, and so polluting them; and 
further, the inquiry are to extend to the consideration of 
how the districts immediately adjoining the river may best 
be drained, coupled with the general question of obstruc- 
tion in the river's channel by mills, weirs, locks, and 
navigation works generally. ‘The present investigation is 
restricted in its scope to such selected river basins as will 
serve to illustrate different processes of manufacture and 
different classes of population, and accordingly seven river 








basins will receive special care in thisexamination. These 
are the Thames, the Mersey, the Aire and Calder basin, the 
Severn, the Taff Valley, and any river basin in Cornwall 
ee ee mining district. The two 
volumes of — and evidence just submitted to Parlia- 
ment relate almost exclusively to the Thames proper, no 
investigation having been entered upon with to its 
tributaries, and they furnish a record of all that has and has 
not been done since any consideration has been given to the 
maintenance of the rivers. The Thames has been navigable 
for centuries and at one time was described as “a 
“common highway,” forming, probably, the most direct as 
well as the cheapest route for the conveyance of goods 
between London and the Severn. Nominally the river is 
navigable as far as Lechlade, where the Thames and Severn 
are united by a canal that at one time had a good traffic; 
but navigation is now only practicable as far as Oxford, 
the navigable portions or reaches of the river being con- 
nected by canals, Whether the fact is due to nature or art 
it is remarkable that the Thames is of all the rivers in the 
world the most navigable, that is to say, a greater propor- 
tion of the stream is or hasbeen savigiiie than in any other 
river. To this fact has been sometimes attributed the 
success and rapid growth of London in its commercial 
greatness, but there are other and far more favourable 
circumstances to account for our metropolis being the 
largest and richest in the world. Be this as it may, a 
flourishing trade was at one time carried on by means of 
the Thames, and the commissioners record their opinion 
that the “existing navigation should not be suffered to 
“come to an end.” They are naturally ed in ex- 
pressing any opinion as to the commercial success to be 
expected, for with the existing facilities of railway com- 
munication there are but small grounds to hope that 
navigation could be worked at a profit. But there are 
other considerations at stake, and it does ap that the 
sanitary benefits to be derived from improving the stream 
would of themselves justify the measures of amelioration 

roposed. At present the navigation works, which at 

st were badly designed, are sadly out of repair; the 
locks have become “crazy and dilapidated,” the weirs are 
insufficient for their purpose, and the bed of the stream 
has in many places become almost impassable from the ac- 
cumulation of silt. 

It has already been stated that the jurisdiction over the 
Thames is vested in a number of commissioners, but in 
truth the river has been under the nominal management of 
two separate and perfectly distinct bodies, the Upper 
Thames Commissioners, whose jurisdiction extended from 
Cricklade to Staines, and the Thames Conservancy Board, 
whose powers are confined to the length between Staines 
and the northern mouth of the river Medway. From 
Staines downwards the navigation appears to be in a 
fair state of efficiency, with one material drawback, 
that in the neighbourhood of Richmond the low water 
mark has sunk 3ft. on account of the improvements that 
have taken place lower down in the river. The removal of 
old London Bridge first, and subsequently the almost un- 
interrupted dredging that has been carried on below 
Putney have both had the effect of increasing the inclina- 
tion, and causing an increase of velocity which has con- 
siderably reduced the depth of water at Richmond. 
Amongst other means that have been proposed for the 
remedy of this evil is the erection of a tidal Tock and weir 
at Isleworth, which would have the effect of penning up 
the water to a sufficient depth for the requirements of 
navigation; but the commission instead of expressing an 
opinion as to the expediency of such a work, have left the 
matter in the hands of the Conservancy and their 
engineers. There seems to be grounds for apprehension 
that the tidal waters becoming reduced in volume by being 
shut off for a certain length of the river's course would be 


found less effective to keep the bed of the river scoured. | 


The question is one that demands mature consideration, 
and should not be undertaken hastily if there is any 
serious intention of carrying it out. 

The upper portion of the river which has been under the 


jurisdiction of the Thames Commissioners, is at present in | 


a state of complete decay as far as the navigation works 
are concerned. In order to obviate the shallowness of the 
stream from neglect of dredging, the weirs have beenqcon- 
structed of much greater height than would be necessary 
if the river were otherwise properly maintained, and the 
consequence is that in times of freshes and heavy rains the 
lands adjoining the river become completely water-logged, 
causing considerable damage and loss of property to the 
neighbouring landholders. In winter a certain amount of 
flooding might fairly be expected and overlooked, but it is 
by no means unusual for heavy freshes to come down the 
river during summer and autumn causing at these 
seasons incalculable injury to crops. A single instance 
will show how much aah lost in this manner. It ap- 
peared in evidence that one man contrived to rake off from 
the surface of the river during a summer flood as much 
hay as sold afterwards for £37. It is to be hoped that 
the present investigations will result in some measures of 
improvement such as will effectually remedy the existing 
defects. The river can be dredged, the banks can be pro- 
tected by levées, and the weirs can be so reconstructed as 
to answer their purpose fully without producing the same 
amount of flooding as at present exists. If the navigation 
works be restored the communication along the river 
between the several towns may be kept up with advan- 
tage, and what is a matter of still greater importance the 
sanitary state of the river must be improved by confining 
the river to its legitimate limits and keeping it clear. 
Perhaps the chief point of the investigation was directed 
to the consideration of the sewage question, and the best 
means of its disposal instead of conducting it into the river. 
Amongst the many great engineering questions of the day 
this of sewage utilisation is one of the most prominent, as 
well as being perhaps the most highly important of an 
from a social point of view. When we look back throug 
a long series of years it is impossible to help being amazed 
that our present defective system of draining into water- 
courses should have remained intact, as one of the most 
palpable remnants of barbarism that could be adduced. 


All the worst kinds of refuse, all the deleterious products of 
manufactures, have been, and are still as a neral rule, 


intermingled with the water we drink. nature 
provides a remedy for a certain amount of this kind of evil 
we are perfectly aware. Rivers become ially purified 


at the end of a long course from some of the pollution that 
finds its way into the channel at the head, but when the 
sewage sroben of some hundreds of thousands of people 
is sent directly into a river of the size of the Thames, 
nature’s powers of rectifying the evil are overcome, and the 
river is converted into a t sewer. 

It is every day becoming a more fully established fact 
that the apparently scientific mode of purifying sewage 
is to utilise it by application to land as a manure, and in 
localities where the system has been carried out on proper 
principles the plan of watering land with sewage is unobjec- 
tionable. It has been argued that if sewage emanations are 
injurious to health—a fact which no one denies—it must be 
objectionable to pour the sewage itself out over large areas 
of land in the locality of a thickly inhabited district. What- 
ever foundation such an argument may have in theory it is 
hardly supported by facts; sewage irrigation has now 
been tried sufficiently long, and on such a scale as to prove 
that injury to health is not one of the results to be antici- 
pated. It has not even the liability which fresh water irriga- 
tion sometimes possesses, that of producing marsh fever, for 
the quite sufficient reason that se does not continue on 
the ground as stagnant water, which is the case sometimes 
in warping land, but is allowed to flow away freely till it 
leaves the meadow in a state sufficiently pure for drinking. 
A remarkable statement was a short time since made 
by the author of an exhaustive paper on this subject, 
that the water a off from the irrigation fields at 
Croydon is found on analysis to be by many degrees purer, 
as to its organic constituents, than much of the water sup- 
plied to the metropolis for domestic purposes. 

The river commissioners have devoted special attention 
to the sewage question, and from the amount of scientific 
evidence before them they are enabled to pronounce their 
unqualified approval of the system of utilisation. They offer 
to Government, among other suggestions, the recommenda- 
tion that “ powers be given to local authorities to take land 
“compulsorily for the purposes of sewage irrigation to an 
“extent not exceeding one acre for every fifty persons 
“whose se is to be applied.” The Act of the 9th of 
March provides that hereafter it shall be unlawful for any- 
one to suffer sewage or other refuse matter to be discharged 
into the Thames, or into any of its tributaries, within the 
distance of three miles from where they fall into the river; 
and within a year from the passing of the Act provision 





must in every case be made to prevent the passage of sewage 
and all deleterious products of manufactures from flowing 
into the river. This will, of course, be enforced by heavy 
| penalties, and as the time is short it will behove social 
| administrative bodies to use every exertion in order to 
comply with the law. The Act contains certain clauses, 
however, which we doubt not will be taken large ———- 
of; they are, in fact, provisions by which the Act may be 
evaded unless the conservators are very careful to exercise 
the law with vigour. Exemption from penalty will be as 
good as established if the supposed offenders can show that 
the act or thing complained of does not injure, or tend to 
injure, the water of the Thames; or, admitting the injury, 
if they can make it appear that it is not reasonably possible 
for them to discontinue doing the act or thing complained 
of. Some such clauses, we suppose, are essential in every 
Act of Parliament such as the Thames Navigation Act, 
but there can be little doubt they will be strained to the 
utmost so as to avoid expense of reconstructing works, or 
at any rate to gain time. 

The question of draining lands in the immediate vicinity 
of a river like the Thames demands a little consideration. 
In order to protect the land from the flooding caused by 
the back water of the river during freshets, a series of banks 
or levées are constructed, which serve to confine the water 
to its natural bed, and the inevitable consequence is that 
much of the land along the river’s margin lies below the 
average line of high tide. This, of course, precludes the 
possibility of carrying the surface drainage from the fields 
directly into the stream. The river, however, still being 
divided into navigable reaches or levels by the weirs, 
affords a reservoir for the reception of the surface water. 
Each district should be traversed by a main drain run- 
ning parallel, or nearly so, to the direction of the current 
and this drain, if carried into the next district below, will 
have sufficient inclination to enable it to discharge its 
water into the river below the weir or lock. In sucha 
manner will the greater part of the riparian lands have to 
be drained. It will be, perhaps, a'somewhat expensive mode 
of procedure, but may be said to be the only method re- 
concilable with the system of weirs and levées. 

Besides the several points in the report already noticed, 
the commissioners have touched on many others, and have 
been at considerable pains to arrive at all the available 
information relative to questions of conservancy generally. 
There can be no doubt that if the investigations and re- 
commendation of the river commissioners are followed up 
by legislation, the country at large will soon have reason to 
rejoice in a revolutionised system of sanitary economy such 
as they never before experienced. 





LITERATURE. 


Engineering Facts and Figures for 1865: Annual Register of 
Progress in Mechanical Engineering and Construction. Edited 
by A. B. Brown, Mechanical Engineer. London and Edinburgh : 
Fullarton and Co. 1866. 

Tus is now the third year of the appearance of the reprint 

before us of what appear to the compiler as the most 

noteworthy articles in the engineering journals. The idea 
may therefore be ed to be successful; and by this 
time, although Mr. Brown’s name again appears on the 
title-page, we read that “professional e ments and 

“ other circumstances have prevented the editor from giv- 

“ing that attention to the details of the work which he 

“ would have wished. to have bestowed upon them.” In 

one word, “delegation” “to another gentleman has been 
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“ necessary.” . This is, indeed, second-hand book-making with 
a vengeance. At the same time, though we are in fact doing 
the very delicate task of reviewing ourselves—the majority 
of {the articles being extracted from our own pages—we 
may say that the collection has not been badly made. Not 
in all cases, however. At 248-9 is reprinted a mere 
puff, from the Scientific American, by Mr. Van Dewater, 
of Mr. Van Dewater’s “Turbine Water-wheels.” These 
wheels may be “ quite celebrated,” and may be “ in use in 
“ all parts of the country ;’ but surely, a mere unexplained 
statement of this success ought not to be sufficient to afford 
a niche in Mr. Brown’s and-scissors Walhalla. 

That this collection some value, the more or less 
demand for the work, testified by its third appearance, is, 
we repeat, perhaps with surprise, some evidence ; but a 
really useful work of the kind might be annually brought 
out on asomewhat different plan. Neglecting the more or 
less necessarily ephemeral matter that annually appears, 
resumés of, with references to, the best articles and a 
read before scientific societies during the year woul a 
really valuable addition to our technical literature. Simi- 
larly arranged under subject-matter headings, and added 
to these references and reswmés, could be given a synopsis 
of the different legislative enactments on technical matters 

ad, or even debated in the House, during the year. 
Such a work would indeed have a value increasing each 
year and with each volume. But if Mr. Brown has not 
time to wield even the scissors, we fear that he can have 
still less and patience to use a pen, however usefully. 


Our Coat Suppiy.—The importance of this question is of such 
a character as to well deserve the application of Government 
resources for its investigation. It was very satisfactory that, last 
Monday, Mr. H. Vivian gave notice that he should move for a 
royal commission to investigate the condition of our coal-fields, 
and the supply in reference to the present and to future consump- 

tion, and we Love that his motion will be carried.- 

CHAIN CABLES AND ANCHORS’ PROVING ESTABLISHMENTS. —Since 
the coming into force of the Chain Cable and Anchor Proving Act 
at least 31 machines have been licensed by Mr. R. Galloway, C.E., 
the Board of Trade inspector. The first licensed was the Millwall 


_ Iron Cable Works, owned by Brown, Lenox, and Jones, worked by 


hydraulic power. The power to which it is licensed is 250 tons. 
To test both anchors and cables the power of lever apparatus is 
250 tons. The proof mark approved by the Board of e for 
this machine is “ B. L.” Then come the three machines of the 
Chain and Anchor Testing Works owned by the Mersey Docks and 
Harbour Board. Two of these are licensed up to 200 tons; one 
has a power of lever apparatus up to 33 per cent.; the second up to 
50 per cent.; the third is worked by gearing and has lever power 
of 100 per cent. It is only licensed to test cables. The proof- 
mark to be stamped on all work is ‘‘ MD & H3.” Two machines are 
owned by Lloyd’s at their Proving House, Poplar, one is licensed up 
to150 tons, with 16°66 per cent. lever power, the second up to 75tons, 
with 41 6percent. of leverage. The lastis only foranchors. The proof 
mark in both cases is “L, 8.” These last five machines are owned 
by public corporations. _The Staffordshire Public Chain and 
yt we Testing Company (Limited), Tipton, a joint stock company, 
have a hydraulic machine of 75 tons, with levers registering up to 
25 tons; it is for both anchors and cables, and the proof mark is 
**S. P. ‘I. Co. T.” The same company own a machine at Nether- 
ton of 150 tons hydraulic power, with levers up to 17°6 tons, 
and use the proof mark “S, P. T. Co. N.” The Sunderland 
Chain and Anchor Testing Company (Limited), have two machines, 
one of 81} tons, the second of bo tons. The first has levers up to 
13} per cent., the second up to 20 per cent. The first is for cables 
alone, the other for both anchors and cables. The proof mark is, in 
both cases, ‘‘P. H. S.” The machine of Messrs. John Abbot and 
Co. (Limited), Park Works, Gateshead-on-Tyne, can prove up to 
81 tons, witha leverage of 10 per cent. ; the stamp is ‘* A.” Lloyd’s 
Tyne Public Chain and Anchor Testing Company (Limited) have 
two machines, one licensed up to 81 tons, the second up to 60 tons, 
with levers registering up to 5 per cent. in one case, and 10 per 
cent, in the other. Their proof mark is “L, T.” Lloyd's 
Cambrian Chain and Anchor Testing Company (Limited) have 
also two machines, one up to 100 tons, the second up to 150 tons; 
the leverage is, in the first case, 25 per cent., and in the second 33 

x cent. The proof mark of this company is the crest of the 
| othe of Wales. Wolverhampton Victoria Chain and Anchor 


Testing Company (Limited) have a 90 ton machine, with levers up 


to the first power. The proof mark is 
Chain and Anchor Testing Co. (Limited), 
ton machine, with 30 per cent. leverage; 
“B.T.C.” The following table shows the machines pos- 
sessed by private firms in addition to the first machine 
icensed, and, as mentioned above, belonging to Brown, Lenox, 
Jones, and Co, :— 


The Bristol 
have one 100 
the stamp is 











Description of machinery. 
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KING ALFRED’s ENGINEERING WoRKS.—King Alfred’s great engi- 
neering work was theraising of the banks of the three streams which 
the Great Eastern Railway crosses between Mile-end and Stratford. 
The embankments, now in good order after nearly ten centuries, 
were raised by him for the sake of carrying off the waters from the 
valley of the Lea. He also finished the embankment of the river 
Thames at Blackwall, and thereby laid the Danish fleet, which 
had sailed up to Ware in Hertfordshire, high and dry. He after- 
wards raised the banks of these three streams and placed them 
under the charge of commissioners. These officials are still re- 
_— every ten years, with additions, by the Lord Chancellor, 
of a certain ber of independent gentlemen, selected from the 





county of Essex, who have great powers, and who, without fee, 
have exercised and still exercise them to the great advantage of the 
neighbourhood, , 





THE PATENT JOURNAL. 
Condensed from the Journal of the C issi of Patents. 


Grants and Dates of Provisional Protection for Six Months. 


435. JOSHUA HARGRAVE, Cork, Ireland, ‘‘ Improvements in apparatus for 
water or other liquids.”—12th February, 1866. 
576. THOMAS SPENCER, Prescot, Lancashire, “ Improvements in the manu- 
facture of articles of earthenware, and in machinery or apparatus connected 
therewith.”—24th Fe 1866 


624. EDWARD COTTAM, Battersea, — . ee in hydraulic 
presses, partly applicable to pumps.” —1s¢ L 
783. WILLIAM COLES FULLER, Ironmonger-lane, Cheapside, London, and 
JOHN MARGETTS, Aske-street, Hoxton, Middlesex, “Improvements in 
—_ oe the apparatus connected with the game of cricket.”—16th 
larch, 1866. 

800. OLIVER WELDON JEYES, Stockton-on-Tees, Durham, “ An improvement 
in the manufacture of ice to fit it for making effervescing drinks, &¢.”—17th 
March, 1866. 

976. EDWARD ELLISON, Manchester, “ An improved method or means to be 
employed for preventing and curing disease in cattle.” 

984. JOHN MCNAUGHT and WILLIAM MCNAUGHT, jun., Rochdale, Lanca- 











shire, * Imp in hinery for washing and drying wool and other 
fibrous materials.”—5th April, 1866. 
993. JIM BILLINGS FULLER, Norwich, C ticut, U.S., “I in 





drawing and spinning flax, hemp, China-grass,and other fibre, and in the 
apparatus therefor.”—6th April, 1866. 

999. HAMILTON WOOD, Osnaburg-street, Regent’s Park, Middlesex, ‘‘ An im- 
proved process and apparatus for producing ornamental surfaces on wood.”— 
7th April 1866. 

1009. BALDWIN FULFORD WEATHERDON, Chancery-lane, London, “ Improve- 
ments in treating lucerne root for paper making and weaving purposes, as 
well as in abstracting soda, salts, and colouring matters therefrom.” — A com- 
munication from Jeene Pierre Caminade, Rue d’{lliers, Orleans, France. 

1012. IVIE MACKIE MACGEORGE and SAMUEL MACGEORGE, Newry, Ireland, 
“ A new or improved vertically floated paddle-wheel.”— 9th April, 13866. 

1020. ELISABETH LICHTENSTADT, Bermondsey-road, Surrey, ‘* Improvements 
in the arrangement and construction of lamps suitable for burning volatile 
oils or spirits, such as benzole or other light hydrocarbon oils.”—A commu- 
nication from Philip Lichtenstadt, New York, U.S.—10th April, 1866. 

1032. JAMES CRABTREE, JOSEPH CRABTREE, and JONAS CRABTREE, K idder- 
minster, Wi hire, * Imp in means or apparatus used in 
washing or scouring wool and other fibres."—11th April, 1866. 

1037. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ An improved system of drainage for the dwellings of towns and 
other localities, and apparatus employed in connection therewith.”—A com- 
munication from Johann Peter Wilhelm Schmick, Frankfort-on-the-Main, 
Germany. 

1038. WILLIAM BOND, Denmark-street, Soho, London, *‘ Improvements in the 

le valves and reversing gear of engines worked by steam, air, or gases.” 

1041. JOHN JAMES BODMER, Newport, Monmouth, “ Improvements in the 
treatment of slagor cinder from blast furnaces, copper-smelting, and other 
furnaces, and in apparatus employed therein, which improvements are also 
applicable to certain processes in the manufacture of iron and steel.” 

1043. EDWARD DBVEY, Dudley Port, Staffordshire, “ Improvements in water 
tuyeres.”—12th April, 1866. 

1044. HENRY BENSON JAMES, Fis!-street-hill, London, “ Improved adhesive 
compositions for attaching copper or other sheathing to iron, wood, or other 
ships or vessels.” 

1045. WILLIAM JOHN CUNNINGHAM, North-crescent, Bedford-square, London, 
“Improvements in means or apparatus employed in drilling and ornament- 
ing metal, wood, and other similar substances.” 

1017. SAMUEL CHATWOOD, Bolton, Lancashire, and JOHN STURGEON, Burley, 
near Leeds, Yorkshire, ** Improvements in engines fur obtaining motive 
power.” 

1049. ALEXANDER SWAN, Kircaldy, Fife, “Improvements in apparatus for 
evaporating or recovering lees.” 

1050. THOMAS BRITTAN, ‘Tysoe-street, London, * Improvements in telegraphic 
signalling apparatus.” 

1051, VALENTIN SILVESTRE FOMBUENA, Rue Paillet, Paris, “* Improvements in 
the construction of sleepers or supports for the rails of railways, and for other 

purposes.” 

105s. WILLIAM HAWDON, WILLIAM MARCH HAWDON, and HENRY HEATHER, 
N Tyne, “ Imp in distributing valves fur steam and 
other engines.” 

1055, JAMES GRESHAM, Manchester, “Improvements in or applicable to 
that apparatus for raising and forcing liquids and feeding steam boilers 
known as Giffard’s injector.”- 13th April, 1866. 

1056, THOMAS COOPER, jun., Wolverhampton, Staffordshire, “ Improvements 
in certain descriptions of locks.” 

1057. CHARLES HENRY MURRAY, Loman-street, Southwark, Surrey, and 
MATHEW JENNINGS, Durham Lodge, New Cross, Kent, ** Improved 
machinery for kneading. i lding, or forming clay or other 











OS. SRRRES SET Tnanee, Demian Pesk-ened, Sarrey, ‘* Improve- 
ments in apparatus used in distilling fatty other matters.” 

1093. CHARLES ADAM Rue des Ecoles, Paris, and GEORGE DE LAIRE, 
== Sevres, Paris, “Improvements in the preparation of diphenylamine 


analogous su! 
1094. WILLIAM YOUNG EDWARDS, Caatle-street, Falcon-square, London, ‘‘Im- 
povements in axles and axle boxes for carts, carriages, and other conveyances 
running upon wheels.”—18th April, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 
1095. JOHN MCFARLANE GRAY, Prince Edwin-street, Liverpool, “ Apparatus 
or i for ng, dc.” —Ist May, 1863. 
1132, ISAAC MERRIET SINGER, Glasgow, N.B., “Sewing ma- 
chines.”—6th May, 1863. 
1124, WILLIAM GLOVER, South Shields, Durham, ‘‘ Steering of ships and other 
v Rie lay, 1863. 
1137. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Sewing machines.”’ 
May, 1863. , 
. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Waterproof 
fabrics.” —22nd May, 1863. 





1111. JOHN MORRIS JOHNSON, EDMUND JOHNSON, and CHARLES JOHNSON, - 


Castle-street, Holborn, London, and LOUIS BERTLING, St, Luke’s, Middle- 
sex, “ Show tablets, &c.”—4th May, 1863. 

1127. THOMAS SAGAR and JOHN WILKINSON, Burnley, Lancashire, ‘* Looms 
for weaving.” —6th May, 1863. 

1133. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, *‘ Horse-shoe and 
other nails.”—6th May, 1863. 

1157, EVARISTE CHAMONIN BOED, Lille, France, ‘‘ Tanning hides and skins.” 
—8th May, 1863. 

1218. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Cutting files and rasps.”—14th May, 1863. 

1135, ARCHIBALD STURROCK, Doncaster, Yorkshire, “ Engines and tenders.”— 
6th May, 1863. 

~ + PARK, Bury, Lancashire, ‘‘ Manufacturing paper pulp.”—7th 

‘ay, 1863. 

1146, CHARLES ARTHUR DAY, ANDREW LAMB, and THOMAS SUMMERS, 
Southampton, “ Marine engines.”—7th May, 1863. 

oe BOALER, Piccadilly, Manchester, ‘Paper making.”— 9th May, 


1266. JOHN THURGOOD MARKALL, Fieldgate-street, Whitechapel, Middlesex, 
“ Machinery for working of wood.”—20th May, 1863. 

1126. SAMUEL BEACH COCHRAN, Fleming-road, Kennington, Surrey, “ Sewing 
machines.” —5th May, 1863. 

1293. EDWARD BARLOW, JOHN ASHWORTH, FRANCIS HAMILTON, WILLIAM 
HOPE, Bolton, Lancashire, and JAMES NEWHOUSE, Farnworth, near 
Bolton, L hire, “ Lap hines for preparing cotton.”—23rd May, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
1120, JACOB GEOGHEGAN WILLANS, Clarence-place, Belfast, “* Treating metals, 
&c.”—4th May, 1859. 








Notices of Intention to Proceed with Patents. 

3338. JOSHUA FISHER, Liverpool, L hire, ** Improvem pplicable to 
steam boilers, iron, steel, retort, and other furnaces.”—26th December, 1865. 
3342. JOSHUA REA, Liverpool, Lancashire, ** Improvements applicable to the 

lubrication of machinery.” 

3344. GASTON CHARLES ANGE MARQUISE D'AUY, Frasnes, near Leuze, 
Belgium, “ An improved method of and apparatus for preserving, purifying, 
mixing, separating, cooling, aerating, roasting, and otherwise treating grain, 
ores, and various other matters.” 

3346. SAMUEL GRIFFITH, G ich, Kent, “ Imp: in hinery for 
paying out and hauling in or picking up, particularly applicable to paying 
out and hauling in telegraph cables.”—57th December, 1865. 

3353. JOHN BATES, EDWARD BROOKES, and EDMUND WILLIAM BROOKES, 
Sheffield, “ An improved piston and tallow or giease cup.” 

3356. SIDNEY COLLINS and CHARLES COLLINS, Hercules-buildings, Lambeth, 
—— 96s Improvements in machinery used in tearing silk and other fabrics 
and rags.” 

3358. AMELIA SUSANNAH BROOMAN, Twickenham, Middlesex, “ Improve- 
ments in obtaining motive power and in apparatus employed therein.”—A 
communication from Jean Frot, Orleans, France.—28/h December, 1865. 

3362. WILLIAM HARRISON and THOMAS WALKER, Blackburn, Lancashire, 
bad in hinery for boring, turning, and shaping articles of 














P 
metal.” 

3374. EDWARD JOSEPH HUGHES, Manchester, “Improvements in the manu- 
facture of aniline green.”—A communication from Charles Lauth, Varis. 

3375. WILLIAM EDLESTON and JOHN SCHOFIELD, Sowerby-bridge, Yorkshire, 
** Imp in app r expanding or keeping fabrics straight in 
passing into, through, or out of any machine, or over or under or upon 
roilers.”—29th December, 1865. 

3376. ROBERT SMITH, Higher Chatham-street, Chorlton-upon- Medlock, Lanca- 
shire, “ Improvements in machinery for spooling cotton and other yarns and 
threads.” 

3377. THOMAS PARKINSON, Bury, Lancashire, “Improvements in throstle 

hi fiys.” 








, P is ig 
plastic substances into bricks, tiles, pipes, or other useful or 1 
articles.” 

1058. THOMAS GRAY, Union-road, Wandsworth, Surrey, “ Improvements in 
the manufacture of soap or in the preparation of materials applicable to such 
manufacture, or for dressing or finishing textile fabrics.” 

1059. JOHN JORDAN, Liverpool, L hire, * Imp pplicable to 
steam boilers.” 

1060. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“ Improvements in beds fur invalids and other sick and infirm persons.”— A 
communication from Sophie Dambrine Polydore Massiou, Avenue de Clichy, 
Paris. 

1063. RICHARD BRABASON LEGGE, Elmfield House, Kilburn-square, Middlesex, 
** A new or improved mode of printing patterns on dyed silks and all kinds 
of dyed goods.”—A communication from Vierre Courmons, Rue St. Chatrine, 
Malines, Belgium. 

1064. SYLVESTER FRANKLIN SCHOONMAKER, Great Russell-street, Blooms- 
bury, London, * Imp in hinery for breaking stones, ores, and 
other hard substances.”—14th April, 1866. 

1064, JOSIAH ADAMS, Birmingham, * Improvements in sash fasteners.” 

1066. JONH ULRICH ZIMMERMANN, Birmingham, “ Improvements in breech- 
loading fire-arms.”— A communication from Johann Jacob Peter, Stuttgart, 
Wurtemberg. 

1067. CHARLES RICHARDSON, Gracechurch-street, London, “ Improvements 
in looms for weaving.” 

1068. REINHOLD EDWARD KAULBACH, Grove-road, St. John’s Wood, Middle- 
sex, “ The improvement of the means of and apparatus for laying submarine 
electrical telegraphic wires, lines, cables, or other contrivances of a like 








sort. 

1069, ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
power looms.”—A communication from Philo Ward Hart, Stamford, New 
York, U.S., and Daniel Clark ‘Tibbals, Windham Centre, New York, U.S. 

1070. SAMUEL BENNETT, Bolton, Lancashire, “ Certain improvements in con- 
nection with sizcing machines or taupe legs.” 

1073. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements in 
apparatus for sifting flour and other sub a A ication from 
Joseph Wells, New York, U.S. 

1074, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in card cases.”—A communication from Francois Auguste Lamontagne, 
Montreal, Canada. 

1075. GEORGE POMEROY DODGE, Upper Thames-street, London, ‘“ Improve- 
ments in cues, rests, and other implements used in playing the game of 
billiards, bagatelle, and other similar games.” 

1076. JAMES HARRIS, Cambridge-street, Eccleston-square, London, ‘ An im- 
proved compvusition for preventing incrustation in steam boilers.” 

1077. WILLIAM CUTHBERT, Doncaster, Yorkshire, “ Improvements in steam 
whistles."— 16th April, 1866, 

1078. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘An improved 
varnish for preserving wood, and for protecting iron ships and other metal 
work from oxidation and from fouling.”—A communication from Adolphe 
Guibert, Paris. 

1079. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
crushing, separating, and washing ores and other substances, and in 
— employed therein.” —A communication from Louis Bataille, Ovada, 

t 





1080, CHARLES JOSEPH BERRY KING, Bellmont House, Stome, Staffordshire, 
“A new unfermented beverage.” 

1081. EDMUND REYNOLDS MAY, Sidmouth, Devonshire, “ Improved apparatus 
for lowering and disengaging ships’ boats, part of which improvements is 
applicable to blocks employed for other purposés.” : 

1082, THOMAS GRAY, Union-road, Wandsworth, “An improved mode of 
treating tlax, hemp, and other like fibrous substances.” b 

1083. THOMAS HAIMES, Melbourne, Derbyshire, ** Improvements in the mang- 
facture of tubular or double fabrics in warp machinery.” 

1084. JOHN DICKINSON, jun., Yorkshire, * Improvements in cocks or taps for 
high pressure, hot and cold water, and for kitchen ranges.” 

1085, VHILIPPE WILLIAM GENGEMBRE, Gl terrace, Kensi 
Middlesex, * Imp in p which imp are 
applicable to instruments for exhibiting single-views.”—17th April, 1866. 

1086. WILLIAM BULLOUGH, Blackburn, Lancashire, “Improvements in 
machinery for warping, dressing, sizeing, and beaming yarn.” 

1087. CLEMENTE DE CAESARIS, The Grange, Bermondsey, Surrey, “ Improve- 
ments in projectiles.” 

1089. ROBERT PUCKERING, Beverley, Yorkshire, ‘Improvements in four- 
wheeled vehicles for common roads.” 

1090. JAMES MARSHALL, Gainsb gh, Lincolnshire, “Improvements in 
apparatus for heating the water supplied to locomotive and other multi- 
tubular steam boilers.” 

1091. JAMES GRAFTON JONES, near Newport, Monmouthshire, ‘ Improve- 
— in machinery employed in cutting and getting coals and other 
minerals, 














and 

3378. ARTHUR KNOWLES, JAMES KNOWLES, and JOSHUA LARRACLOUGH, 
Birstal, near Leeds, Yorkshire, ** Improvements in means or apparatus for 
extracting wool from cotten and other vegetable substances contained in 
mixed fabrics.” 

3379. GEORGE HAWKSLEY, Sheffield, Yorkshire, “ Improvements in apparatus 
for closing charged cartridge cases.” 

3381. JOHN SACHEVERELL GISBORNE, Liverpool, Lancashire, ‘‘ Improvements 
in apparatus by which motion can be communicated or transmitted from one 
place to another, and between different parts of a ship or other structure, tu 
exhibit orders and es and to give signals.” 

3384. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in coverings tor floors.”—A communication from Antoine Verrin and Achille 
Baudouin, Paris.—30th December, 1865. 

1, JOHN BULLOUGH and WILLIAM ROSETTER, Accrington, Lancashire, “ Im- 
provements in looms for weaving.” 

3. NATHAN THOMPSON, Abbey-gardens, St. John’s Wood, Milliesex, “ Im- 
P in the fi of stoppers for bottles and other articles, aud 
in machinery employed in such manufacture.” 

6- WILLIAM BARNINGHAM, Manchester, ‘‘Improvements in machinery and 
apparatus for charging blast and other furnaces.” —Ist January, 1466, 

21. WILLIAM SIMONS, Renfrew, N.B., “ Improvements in the conveying of 
materials, and in the apparatus employed therefor.” 

24, GEORGE SINCLAIR ROBERTSON, Liverpool, “Improvements in the manu- 
facture of telegraph standards, fencing posts, and signal posts.”—3rd 
January, 1866. 

31. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
distillation.”—A communication from Orazio Lugo, New York, U.s.—4th 
January, 1866. 

46. HORATIO AMES, Morley’s Hotel, Charing Cross, London, “ Improvements in 
ordnance.” — 6th January, 4 

59. HENRY MOORE and THOMAS RICHMOND, Burnley, Lancashire, “ improve- 
ments in looms for weaving.” 

60. FRANCIS WISE, Chandos Chambers, Adelphi, London, “ Improvements in 
flasks, bottles, and other similar ptacies.” — A ication from 
William Thomas Fry, Philadelphia, Pennsylvania, U.S.—%th January, Is66. 

94, CHARLES BARTHOLOMEW, Doncaster, Yorkshire, “improvements in 
apparatus used in getting coal.”— 11} th January, 1866. 

122, CUTHBERT GREENWOOD JOHNSON, Stockton, Durham, “ Improvements in 
= for making bricks, tiles, and similar articles.”"—13(h January 

131. FREDERICK CAMPBELL, Duke-street, St. James’s, London, and WILLIAM 
BURGESS, Newgate-street, London, “ Improvements in apparatus to be em- 
ployed in treating and curing the tea leaf.”—15th January, 1866. 

188. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘ Improved 
machinery for pressing and ironing hat bodies."—A communication from 
Nicholas Bunning Hooper, Newark, New Jersey, U.S.—20th January, 1866. 

202. WILLIAM JEFFRIES, Westt h, Stafford » ‘Imp in 
puddling furnaces and heating furnaces and other reverberatory furnaces 
used in the manufacture of iron and steel.”— 26th January, 1866. 

231. MATTHEW HODGSON LISHMAN and EDWARD CHAMBERS, Stockton-on- 
Tees, Durham, *“* Improvements in cases or apparatus for drying moulds.” 
238. GEORGE HINCHLIFFE, Halifax, Yorkshire, *‘ A machine for ‘saving’ or 

covering the lists or edges of fabrics.” 

242, WILLIAM CLARK, Chancery-lane, London, “ Improvements in the manu- 
facture of artificial flowers, feathers, and other articles, and in apparatus 
used for the same.”—A communication from Bernard Viellefon, Boulevart 
St. Martin, Paris. 

243. WILLIAM CLARK, Chancery-lane, London, “ Imp: in typ phi 
printing app ame A icati rom Al e Yves Gaveuux, 
Boulevart St. Martin, Paris.—24th January, 1866. 

256. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the construction of steam vessels.”—A communication from Henry Randall, 
Philadelphia, Pennsylvania, U.S.—26th January, 1866. 

383. PIERRE ALEXIg FRANCISSE BOBGUF, Rue Buffault, Paris, “ Improve- 
ments in the manufacture of artificial coal tars and their solid derivatives, 
such as phenical soaps and salts.”—8th February, 1863. 

587. JOSEPH PICKIN and RICHARD BAILEY, Congleton, Cheshire, “ An im- 
proved method of and apparatus for signalling and giving alarm on railways.” 
—26th February, 1866. 

653. WILLIAM CLARK, -lane, London, ‘‘ Improvements in rose 
engines.”—A communication from Anton Schwitter, New York, U.S.—3rd 
March, 1866. 

699. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Imp in app used in expanding boiler tubes.” —A communi- 
cation from Richard Dudgeon, New York, U.S.—7th March, 1866. 

773. ALFRED GEORGE LOCK, Roseland Millbrook, Hampshire, “ Improvements 
in the fi of "—15th March, 1466. 
837. CHARLES ROZIERE, Rue de Malte, Paris, “ Certain improved agents suit= 
able for cleaning and such like purposes.”—2Is¢ March, 1866 m 
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the-Maine, “A pneumatic 


981. FRANK EMSDORFF Wi ~ ‘ced Surrey, “Improvements in 
breech-loading fire-arms.”—5th April, 

985. WILLIAM COLE, ire, ‘‘ Improvements in the manu- 
facture of elastic fabrics.” —6th April, 1363. 


anufacture, 
1070. SAMUEL BENNETT, Bolton, Lancashire, * 
nection with machines or tape legs.”— 16th “pril, 1866. 
1082. THOMAS GRAY, Union-road, W: Surrey, ‘‘ An improved mode 
of treating flax, hemp, and other like fibrous substances.” 
1083. THOMAS HAINES, Melbourne, Derbyshire, “ Improvements in the manu- 
facture of tubular or double fabrics in warp machinery.”—17th April, 1866. 


ving an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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ABSTRAOTS 3 OF SPECIFICATION 8. 
Tre following descriptions are 'racts prepared 'y for THE 
ENGINEER, at the office oh her May Commissioners of Patents. 


Class 1—PRIME M MOVERS. 
eee Steam and other Engines, Horse, Wind, and 
Mills, Gearing, Boilers, Fittings, &c. 
2600. W. E. GEDGE, Wellington-street, Strand, London, ‘‘ Apparatus for obtain- 
re ag power by expansion of air.” --A communication.— Dated 9th Oc- 
This invention cannot be described without reference to the drawings. 


2601. J. STURGEON, Burley, near Leeds, “ Generating steam.”—Dated 10th 
, 1865. 


This improved mode of generating steam may be said to ae in certain 
pparatus or generators having for their object the 
tively small amount of heat withina limited space, through or into which water 
is passed in small quantities, and in such a way as to become readily converted 
into steam in its engine or other apparatus to which the steam is required to be 
supplied, in place of using the ordinary boilers and reducing the consumption 
of heat to the smallest amount, 


2610. J. H. JOHNSON, Lincoln’s-inn-fields, London, “‘ Construction of steam gene- 
rators.”"—A communication.— Dated 10th October, 1865. 

This invention relates to improvements in the invention on which letters patent 
were granted to e ame a meray the 30th August, 1859 (No. 1970), whereby 
greater simplici is ined, inasmuch as several of the nume- 
rous tie-bolts pent Arras mentioned in the specification of the patent above referred 
to are wholly or in part omitted. According to this invention, for the purpose 
of making what may be called a slab or section of a boiler or condenser, it is 
ordinarily proposed to make the entire slab or section in one piece, either by 
casting or otherwise forming together a number of hollow spherical or other 
shaped chambers. At both ends of the slab are openings closed by caps, which 
openings are requisite in castings for supporting and venting the cores, ana for 
facilitating the cleaning of the boiler when in use. Transverse openings are 
formed at one or more of the corners of the slab, with a view to forming steam 
and water connections with adjoining slabs of like construction, for which pur- 
pose rings or castings having spherical junction surfaces, corresponding to 
similar spherical joints on the slabs, are interposed, so as to form the commu- 
nication required, the whole being drawn tightly together by long screw bolts 
passing transversely through the series of slabs at their corners. As no 

special tie- -bolts whatever are required for the individual slabs, it follows that 
and simplicity of construction are obtained. Steam and 
water attachments at the tops and bottoms of the slabs are formed, where 
requisite, by branch pipes, which may be cast on one or more of the joint 
rings above referred to. By making the joints spherical rigidity is avoided, 
and any slight variation in the slabs arising from unequal expansion is 
allowed for. 
2623. T. DU BOULAY, Sandgate, Kent, “‘ Carriages propelled by manual power.” 
—Dated 11th October, 1865. 

For the purposes of this invention a fore and hind axle are used connected 
by aframing. The fore axle is governed by the feet of the person using and 
propelling the carriage. On each axle there are two wheels, the hinder axle 
being formed with a crank; the seat is on springs similar to what have before 
been used for like carriages. The carriage is propelled by means of a lever 
and connecting rod acting on the cranked axle. The lever has its fulcrum at 
its lower end, such fulcrum being supported by a framing below that which 
connects the fore and hind axles, and the fulcrum is arranged to be moved to 
or from the seat, to adjust its position for different persons. The connecting- 
rod is formed with several holes at its end, in order to admit of its being 
adjusted in attaching it to the lever. The lever is slotted for some length 
where it receives the end of the connecting-rod, and the end of the connecting- 
rod is pin-jointed to the lever by passing a pin through the lever and through 
a hole in the end of the connecting-rod ; there are several holes in the lever, in 
order to admit of adjusting the connecting-rod nearer to or further from its 
fulcrum, At the upper end of the lever is a crosshead or bar, having handles 
formed at its ends, and this crosshead or bar is arranged to slide up and down 
on the upper end of the lever, so that it may thus be adjusted and retained at 
any desired height on the lever. To each of the hinder wheels there is a spring 
brake, which has a tendency to remain at a distance from the wheels till they 
are acted on, so as to press them against the peripheries of their res) e 
wheels; and this is accomplished by cords, one end of each of which is fixed 
to the frame of the carriage, and the other end, a having passed partly 
round a pulley on each of the springs, is hed in position for 
the person using the carriage to draw up the cords, mas so put on the brakes,— 
Not proceeded with. 

2639. W. E. NEWTON, Chancery-lane, London, “ Centrifugal governors.”—A 
communication. Dated 12th October, 1865. 

This invention relates to centrifugal governors in which the balls are con- 
nected with the central spindle by means of springs connected at one end with 
a head or collar, which has no movement lengthwise of the spindle, and at the 
other end with the sliding sleeve of the governor. It consists, First, in a novel 
construction of and mode of applying the springs, whereby the requisite force 
to counteract in a desirable degree the centrifugal force of the balls is combined 
with the requisite degree of flexibility. Secondly, in an improved method of 
attaching the balls to the springs. Thirdly,in an improved construction of 
and mode of applying the guards, by which the balls are prevented from flying 
out further than is desirable from the axis of revolution, 

















Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2561. A. R. SHAW, —y St. Leonards, Sussex, “ Brakes for carriages.”— 

Dated 5th October, 1865. 

This improved brake consists of a shaft with a skid or retarder at each 
extremity to press upon the tires of the wheels. A lever or levers is or are 
attached to the said shaft, which lever or levers is or are drawn by a strap, 
chain, rope, cord, wire, or other connection passing along the pole of the 
carriage or other vehicle, if applied to a pair-horse carriage, or along the shafts 
of a one-horse carriage or vehicle, through or over a pulley, roller, or crank at 
the forward part of the said pole or shafts, und connected with the pole pieces 
or chains of the breeching of the harness, in such manner that, when the horse 
holds back in going down hill or in stopping, the rope, chain, or other connec- 
tion draws the lever fixed to the brake shaft forward and brings the retarder 
or retarders against the wheel or wheels with a pressure varying with the 

t of the carri or the gradient of the road. The brake can be 
fixed in the ordinary way y to the body of the carriage, the connection depend- 
ing upon the kind of carriage. In new carriages the brake may be fixed 
through the eye of the springs, either at the front or back part, or to the front 
or back springs, or by strong ironwork to the under part of the carriage from 
the axle or otherwise. The brake blocks are taken off the wheels by means of 

a spring acting on the lever and fixed at any convenient part of the under 

carriage. 

2563. R. W. FRASER, re Saaee and steering of steamships or 

other vessels.” —Dated 5th October, 1 - - ” 

Under one modification of this oadien the patentee employs one or more 








rectangular or circular flat boards or plates as the each hinged or 
jointed to a crosshead. attached aera a 


table, the level of which is lowered gradually as the folds accumulate thereon. 
Near to this table is another table supporting the cardboards or other substances 
which are moved by hand, and by suitable mechanism, from the table on 
which they are piled into the fold of the fabric that has been laid on the 


each set of arms from an axis a 
bar or plate having two or more projec edges, one of which may be plain 
and the other serrated, so that when the axis is rotated these plain 
and serrated edges will strike in succession upon the fibrous material to be acted 

or 





propeller is made to perform its 
ly applicable in the case in which 


rpose is effected, namely, the elevation or depression of the 
propellers for driving the vessel backwards or forwards, as may be desired, or 
for turning the vessel to or starboard or steering it; and in both instances 
the mechanism for these purposes is placed under the control of the steersman 
or commander, who, without appealing to the engineer, and without reversing 
or stopping the engines, can reverse or alter the action of the propellers. The 
first of the two methods, which gives a negative or stop motion to the feathering 
rod of the propeller in relation to the driving shaft so as to turn it to the 
vertical and horizontal position, is as follows :—The inner end of the feathering 
rod which projects from the inner extremfty of the shaft comes in contact at 
the end of each stroke with a fixed stop (each stop is furnished with a spring 
or buffer to prevent the concussion), by which its further movement is checked, 
and, consequently, it either pushes up to a vertical or pulls down to a horizontal 
position the propeller to which it is hinged. If the opposite movement be 
required for backing the vessel a friction clutch is brought into operation by 
means of a lever or screw wheel within the reach of the steersman ; this 
clutch presses upon the feathering rod, and causes it, when the outward stroke 
is made by the driving shaft, to hold down the propeller in a horizontal position 
during the whole stroke, and if the pressure be continued the feathering rod 
forces the propeller into an upright or vertical position for the inward stroke so 
as to back the vessel. Either of the propellers may be made to act while the 
other is driving forwards, and thus the vessel may be steered or turned round. 
By the second method (suited to the case in which the feathering rod is separate 
from the driving shaft) a different kind of hanism is employed, so as togivea 
positive motion to the feathering rod for raising it to the vertical position and 
drawing it down to the horizontal position. The cylinder is furnished with 
three pistons, the middle one, to which the piston rod is attached in the usual 
manner, and one piston on each side of the Mniddle piston; the two additional 
pistons are attached to each other at an invariable distance by two rods which 
pass through the main driving piston. One or other of the three pistons must 
always be from the main piston a distance equal exactly to the space moved 
over by the crank attached to the propeller. The rods which unite the two 
pistons, as already stated, are continued and pass out through stuffing-boxes on 
the lid or at the t bottom of the cylinder, as preferred, and are attached toa 
crosshead, and thence pass to the c crank or cranks which they are to act upon. 
Let it be supposed that an outward stroke has been made with the propeller in 
a vertical position ; at the termination of this stroke the lewest piston, with the 
ttached to it, is at the end of the cylinder, and the steam is 
admitted beneath the lowest piston, it immediately moves through the space 
between it and the main piston, pulling down the propeller to = horizontal 
position, and as soon as it touches the main piston it drives it to the other end 
of the cylinder; this stroke being completed the upper piston arrives at the 
opposite end of the cylinder, having a similar space between it and the main 
piston ; on the admission of steam as before it moves forward and pushes up 
the propeller, and then drives the main piston to the other end for the propelling 
stroke. The opposite action for backing or steering is obtained by a simple 
reversing mechanical contrivance, and to obviate any concussion when the 
pistons come in contact in the cylinder there are valves in each of the two 
additional pistons which admit a small portion of steam between their surface. 
2575. W. A. MARTIN, Cannon-street, London, “ Signalling apparatus.” — Dated 
6th October, 1865. 

This invention consists, First, in combining and arranging two or more 
whistles (for signalling) in such a manner that thereby a much greater 
volume of sound is produced or given out when steam or air is forced into or 
through them than heretofore. In order to effect this the patentee mounts 
upon a spindle, say, for example, two whistles of the bell form, as usually 
employed for signalling on locomotive or other steam boilers. These whistles 
are so carried or mounted on the spindle within certain limits as thereby to 
regulate or determine the tone to be produced. The whistles are also so 
placed that the openings or mouths of the bells are opposite to each other, but 
between them the patentee places a hollow cylindrical connecting piece of a 
ai slightly that of the bell mouths of the whistles, and he fits 
at each end of this cylindrical piece a flat disc of a diameter slightly less than 
that of the hollow cylindrical piece, so as to leave an aunular space between it 
and the disc. In this cylindrical connecting piece is cut away or cast out a 
circular or other shaped hole, and it is then mounted upon or cast witha 
hollow neck or trunnion piece. The cylindrical connecting piece is further 
provided in its interior with a bracket or bearing piece for the purpose of carry- 
ing the spindle on which the whistles are The can vary the 
form of the cylindrical connecting piece, and the internal bracket or bearing 
piece, or increase the number of the brackets or bearing pieces, soas to supporta 
spindle or compound spindle or spindles, and carry a greater number of the flat 

iscs and bell whistles. He proposes also in some cases to use with the 
cylindrical connecting pieces whistles of other forms. 
2576. W. D. GRIMSHAW, Birmingham, “ Capstans.”—Dated 6th October, 1865. 

In capstans of the ordinary construction it has been usual to employ pawis 
on the capstan taking a circular ratchet or pawl bed. This invention has for 
its object dispensing with the pawl bed and pawls and making use of the 
lever or handspike sockets as pawls when the capstan is rotated by levers or 
handspikes set in the head of the capstan, and it consists in forming a capstan 
with a bevel wheel fixed within the underside of the pawl, which bevel wheel 
is driven by bevelled pinions hung in brackets or bearings, each upon the bed 
plate. The shafts or spindles upon which these bevelled pinions are hung pass 
through vertical flanges in the bed plate, and carry each a ratchet and pawl 
fixed in the ends of the sockets which heer Bay A the levers yay - handspikes for 
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@ series toothed wheels upon shaft from large to 
diameters, the wheels upon one shaft being opposite the small wheel upon 
tion being transmitted from a wheel on one shaft to the 


lever, one end of which is situate beneath the 
but is held down by means of a catch ; when the wharve has been lifted by the 
winding on of the yarn this lever is liberated and lifts the wharve and its pro- 
jections clear of the grooves of the pirn.—Not proceeded with, 





Class 4.—AGRICULTURF. 
Including Agricultural mes 9 Y ‘amare Implements, Flour 
BC. 
2583. J. PRIESTLEY, W. WHITWORTH, and J. SUTCLIFFE, » omen Bridge, 
near Halifax, “ Apparatus for grinding corn, seeds, and minerais.”— Dated 


or at every part of their circumference. The improvements in con- 
structing the hurst plate with a series of openings at and around the outer sides 
of the openings, so that the ground corn, seeds, or minerals, may pass direct 
away from the edge of the stone at every part thereof; and in constructing 
and applying one or more conical and concentric spouts, so as to fit underneath 
and embrace the whole series of openings to receive the round corn, seeds, or 
minerals, and conduct the same to the place or places required. 


Class 5.—_BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
2571. V. J B. GERMAIX, Shilipperville, Algiers, ** Manufacture of bricks.”— 
6th October, 1865. 


This invention consists in a process for the employment of tan husks, corn 
and seeds, raspings, shavings, and pieces of cork, straw, and hay cut up, and 
other light substances, for the manufacture of light, porous, and floating bricks, 
either solid or hollow, tiles, or other analogous articles, of various forms and 
dimensions, for columns, balustrades, for ornamentation, and for other pur- 
poses, the whole being susceptible of useful employment in ordinary and in 
— and floating constructions. The patentee — two modes for the 

of the said light The first mode consists in AH 4 
sdntuse of one or several of the above-named 
nary brick earth, in the proportion of 50 or 75 per cent, of the light utone, 
the whole being ground and baked in a kiln by the ordinary processes. The 
second mode consists in the mixture, in the same proportions, of the said sub- 
stances with cement or hydraulic lime, and leaving the mixture to dry —, 
in the open alr, and placing it under water until it hard. By 
first mode the patentee obtains porous materials of great density, the lightens 
of which is two or three times greater than that of the samo materials pro- 


great density, 
vious that} they may be advantageously employed “4 preventing humidity, as 
well as for naval and floating constructions of all kind 
2578. J. CUNNINGHAM, Liverpool, “ Fire- went ei buildings.” —Dated 6th 
October, 1865. 
This invention cannot be described without refe to the drawing 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, de. 
2553. J. janis, Soe and B. BURTON, Jlackney, “ Breech-loading 
Dated 5th October, 1865. 

This iaveatien consists in improvements upo upon an invention for which letters 
patent were granted to Bethel Burton, dated August 19th, 1864, No. 2059. 
The objects of the improvements are, First, to prevent the gun being dis- 
charged until the breech is closed ; , to cause the case of the 
cartridge to leave the breech chamber on the breech bolt being withdrawn after 
the discharge of the gun. This latter improvement is applicable to other 
breech-loading arms where cartridge cases are used, and are withdrawn from 
the bore of the arm into a breech chamber. The first improvement consists 
in so slotting or grooving the breech bolt that the finger worked by the trigger 
for discharging the arm — enter the slot to act until the bolt is home and 
the breech thoroughly closed. The second improvement, for effecting the 
throwing out of the cartridge case after it has been withdrawn, consists in 
fitting near the edge of the face of the breech-bolt a pin or stud, —_ 








working the capstan. A mast comes through the barrel 
downward through one deck or more, according to the rate of the ship. Any 
number of pairs of levers or handspikes may be employed, and by reversing 
the pawls the motion of the barrel is reversed also. When the pawis are 
lodged centrally the capstan works as an ordinary capstan by means of levers 
or handspikes in the cap. 

2581. H. G. CRAIG, Cork, “ Construction of railway carriages, wagons, and 

trucks.” — Dated 7th October, 1865. 

This invention consists in the use of steel in the construction of such parts of 
railway carriages, wagons, and trucks, and other road vehicles, as are at 
present made of wood, iron, or other materials. 

2586. J. me Nottingham, “ Signals for railway trains.”"—Dated 7th 
October, 1865. 

This invention consists in fitting to every carriage in a train an apparatus 
constructed as hereafter described. Inside a tube or other like case the 
inventor places a square or polygonal rod extending a certain distance beyond 
the centre towards each end. He fits a hollow nut at or about the centre of 
the tube upon which one end of a spiral spring bears. At each end the square 
rod fits into a square aperture on the inner end of a tube with spirals cut 
therein; these spirals work over a stud fitted in a socket through which the 
spiral tube is free to move in and out; the outer end of the spiral tube is fixed 
on a rod carrying a button with portions of the face planed off or otherwise 
Temoved, so as to leave parts projecting and partssunk. The buttons at both 
ends of each apparatus correspond in snch manner that on one apparatus on or 
under une carriage coming in contact with any button on any other apparatus 
on or under any other carriage in the train, they shall interlock. In the 
guard’s van at the front and rear of the train, or in any other part of the train, 
he forms the rod carrying the button square, and passes it through a tappet 
nut, the tappets of which when revolved come in contact with the tail of the 
hammer of a bell and cause it to sound. When a train is made up, with every 
carriage fitted with one of the inventor’s apparatus in such position that on the 
the carriages coming ther the buttons of one apparatus come in contact 
with those before and behind it, the buttons recede on mecting without causing 
rotation of the rods and buttons, and the spiral springs keep the buttons in 
contact. Should, however, the guard at one end desire to signal to the guard 
at the other end of the train he has to turn the end of the signalling rod, which, 
being rotated, brings the tappets on the tappet nut in contact with the tail of 
the hammer in the other guard’s van, and so rings the bell. 
2589.T. M. GISBORNE, Lymingt South t “Me 

bottoms of ships or vessels.” —Dated 7th October, 1865. 

This invention consists in b application of sulphuric acid to the ship's 
bottom, for —— the same of any animal, vegetable, or other foreign matter 

adhering thereto. 


yed for ing 





Class 3._F ABRICS. 

Includi hi and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 

* and insert: 

2550. R. bent pe peepee oo wtoconthe hear poo < aw 
This machinery comlts of swing frame or pendulum vibrating on a fixed 

centre or a sliding frame for guiding the fabric to be folded on to a movable 








being p ded while the bolt recedes, tilts the cartridge case, and 
pe of the breech chamber. Sometimes the patentees use a spring in place 
of a pin. 

Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, a sores 4 Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, cc. 

2545. L. Hewitt, — Ferrers, North Hants, “ Improvements in lamps jor 





burning omy - he in feeding apparatus for supplying the same.”--Dated 
4th October, 1 
This invention ana be described without refi to the drawing 


2562. B. JOHNSON, Church-street, Camberwell-green, “ Pianofortes.”—Dated 5th 
October, 1865. 
This invention relates to certain improvements upon a former patent granted 
to the present inventor, dated the 31st duly, be —, 1897), and consists, 
First, in couttaing a flute sound or organ 








sound ac or in bining a flute pm accompaniment in the 
treble with “8 pianoforte accompaniment in the weang The following are 
examples of the means by which the above objects may be accomplished : To 


adapt the flute accompaniment to the pianoforte the bass half of the organ or 
harmonium action has to be shut off, which may be effected by means of a 
lever or stop worked by hand, the other half of the organ or harmonium action 
being left open, and then, by shutting off the treble part of the piano action, 
the flute sound will be produced. Or the treble of the pianoforte action may 
be left on, and played with a bass accompaniment of the organ or harmonium ; 
or the two instruments may be played separately, that is, either entirely as an 
organ or harmonium, or as a pianoforte by disconnecting the two actions from 

each other, which may be effected by means of levers and stops, as above 
mentioned. —Not with. 





Class 8.—-CHEMICAL. 


Including Special Chemical and Paneies P 
and Lighting Materials, Preparation and Preservation o 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 
2554. J.C. ove, Chelsea, **Cleaning cotton seeds."—A communication.— Dated 
5th October, | 
By this invention the inventor disengages 
surrounds them by plunging them into sulphuric acid ata temperature of 66 deg. 
Reaumur, whereby the cotton is liberated or freed from the seed. He also uses 
hydrochloric or nitric acid, or other similar corrosive burning acid or corrosive 
body. The seeds are to be agitated in the acid for about one hour; they are 
thee to bo womens o kan Gee ae in order to entirely remove the 
acid or other corrosive body, which would otherwise vitiate the products of the 
cameos of ono. if the seeds remained saturated with such ecid or corro- 


fe 


sive body.—Not proceeded with. 
2558. R. MOORSON, Queen’ , Bloomsbury, “ Ii in treating 
meat, and in ‘products therefrom.” Dated sth October, 1865. 
For the purposes of this invention meat, with or without the is crushed 
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THE ENGINEER. 








is then boiled in fat, which, together with the meat, is run 
and allowed to cool. The fat separates and floats while’ the meat and 
remain combined. - ne ee ae eee 
evaporated to any desired extent to render the-same 


2564. J. Lng ee Huddersfield, “ Preparing certain colouring matters.” 
Dated 6th October, 1865, 

The patentee claims the use of nitro-benzole with a salt of aniline for making 
violet, blue, and red colouring matters or dyes, substantially as explained. 
2568. H. F. SMITH, M or material to be employed in 

waterproofing.” — Dated 6th October, , 1865. 

This invention relates to a composition or mixture of materials which are to 
be applied to woven fabrics to render them impervious to moisture, to such as 
for hose pipes, tarpauling covers for carriages, 

The improved composition consists of the following materials, which are to be 
thoronghly incorporated together in about the following proportion :—The 
patentee takes of linseed oil, either in a raw, boiled, or previously oxidised 
state, abeut one gallon, to which he adds of a resin of any description about 
two pounds, and caoutchouc or india-rubber previously dissolved in mineral 
naphtha about two pounds, when raw oil is used. In order to give the com- 
pound its drying properties he adds two pounds of litharge, or similar prepara- 
tions of lead or other well-known dryers. Colouring matters may be added in 
any required quantities, and when the said composition is applied to the sur- 
faces, and caused to permeate woven fabrics, it will when dry render them 
imperviousto moisture, and prevent thém becoming rotten. 

2574. W. CLARK, Chancery-lane, London, “ Apparatus for steeping or treating 

pulp.” —A communication.—Dated 6th October, 1865. 

This invention relates to an improved apparatus for washing or steeping 
paper pulp, rags, or it may be fabrics. The app 
for treating pulp and rags by means of ammonia, as when once the ‘steeping 
operation is terminated, the patentee by — collects the gaseous 
ammonia which serves for a new operation. @ apparatus consists of a closed 
case of cylindrica! or other form, in which are bi de the products to be treated 
and the barium, soda, potash, ia, or other soluti 
on all sides by a second cylinder, so as to leave a concentric annular space 
between, in which is introduced the steam serving to treat the lye and materials 
contained within the inner cylinder. The outer casing is connected to the first- 
mentioned, and is carried in hollow bearings fitted with stuffing-boxes, one of 

hich bearings conducts the steam from a suitable generator into the apparatus, 

he other bearing being furnished with aturbine wheel having several branches, 
serving to raise the condensed water into the double casing, and reconduct it to 
the boiler, and so create a circulation rendering the boiler self-feeding ; for this 
purpose the axis of the steeping apparatus should be above tliat of the boiler. 
The apparatus is further furnished with cocks for drawing off the matters after 
treatment, and others for the discharge by distillation of the ammoniacal gas 
when such an alkali is made use of. The whole app receives i 
rotary motion from any suitable power during the steeping operation, which 
motion is arrested on the termination of the treatment, when the distillation of 
the and the of the cylinder are discharged. The 
inner cylinder bears a certain number of vanes for raising, dividing, or dis- 
tributing the matters, so as to constantly change their position, while the whole 
is enclosed with a non-conducting casing, the apparatus being charged through 
the man-hole. 
2582. J. RODDY, Liverpool, 

7th October, 1865. 

In performing this invention the inventor takes by weight two parts of 
crystals of soda and one part of unslacked lime, and adds thereto twelve and a 
half parts of water (preferably boiling water). This crude liquor he allows to 
stand until al! the Insoluble matter has been precipitated, when he pours off or 
collects the clear fluid. This fluid is the improved washing or cleansing liquor 
or solution,— ot proceeded with. 


hester, C4 shi, 








is casei 











‘* Washing or cleansing liquor or solution.” —Dated 





Class 9.—ELECTRICITY. 


Class 10.—-MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 


2420. Hl. RANKIN, King William-street, London, “‘ Machinery for the manu- 

—- of bags and envelopes made of paper, &c.”—Dated 22nd September, 
1865. 

In a suitable framing the inventor arranges and disposes the mechanism for 
performing the following operations :—First, for doubling the paper; Secondly, 
for pasting the same along two of its sides ; Thirdly, for creasing or folding the 
sides; and, Lastly, for exerting pressure upon the folded pasted sides, so as to 
unite these parts firmly to the body of the bag. To effect the first operation, 
namely, the “ doubling,” he employs two horizontal cylindrical rollers of equal 
diameters, so adjusted as to allow the doubled paper to pass between them by 
the action of a vibrating knife, which, descending upon the flat piece of paper 
of which each bag is to be made, doubles the same up by pressing it in the 
middle between the two aforesaid rollers; these rollers are provided with 
endless travelling bands or valves, for conducting the doubled paper through 
the machine, the said paper in its transit being operated upon as follows :— 
After it has passed between the doubling rollers above mentioned he spreads 
near the edges of the paper, and at a distance of about half an inch, more or 
less, according to the desired size of the bag, a coating of paste or other 
adhesive mixture, contained in a trough in which revolves a long roller, upon 
which two narrow adjustable metal rollers revolve, thereby taking off a certain 
quantity of the paste, and spreading the same upon those parts of the paper 
with which the said rollers come into contact. During this operation the 
paper is advanced through the machine, the edges thereof being brought into 
contact with inclined pieces of metal, which effect the creasing or folding of 
the edges, after which, and as the paper continues to advance, the folded edges 
are brought between pressure rollers, which effect the uniting of the folded 
and pasted parts of the bag to the body thereof, and the bag then passes out of 
the machine finished. Thus it will be seen that the several operations of 
doubling, pasting. folding, and uniting the paper are performed in regular 
order of succession, the operations of the machine being continuous instead of 
intermitient, as in ‘other machines employed for a similar purpose.—Not pro- 
ceeded with. 

2423. M. CARTWRIGHT, Tavistock-street, Covent-garden, London, ** Adaptation 
of elastic material to articles requiring a bellows arrangement or a partially 
rigid and partially expandible arrangement.” — Dated 22nd September, 
1865. 

This invention relates to the application or adaptation of sheets or pieces of 
india-rubber, or similar elastic material, instead of leather or other non- 
elastic substance, for the expanding or folding parts of portmanteaus, gaiters, 
travelling bags, pocket-books, concertinas, hat cases, umbrellas, and other 
articles of a similar character. 
2426. J. DAVIDSON, Woolwich, 

Dated 22nd September, 1865, 

This invention cannot be described in detail without reference to the draw- 
ings. 

3430, J. E. TUCHET, Liverpool-street, Dover, “ Securing or fastening envelopes.” 
—Dated 23rd September, 1865. 

For this purpose the closing flap of an envelope is formed partly of fine 
tissue paper, or other delicate tissue or material, and the inventor perforates or 
forms an opening in the flap, which is partly carried by the piece of tissue 
paper, or other delicate tissue or material, attached or cemented thereto by 
gum or other suitable adhesive material. Any suitable device is then printed 
partly upon the flap and tissue paper and partly upon the portion of the 
envelope surrounding the flap and within the opening or perforations formed 
therein, so that when the flap is closed down the lines of the device will 
register correctly together. Should any attempt be made to separate the flap 
by steaming or moistening the parts thus secured, the delicate character of the 
tissue paper or other material will be injured, and it will be very difficult to 
replace the parts without injury thereto or derangement of the device.—Not 
proceeded with. 

2431. E. T. HUGHES, Chancery-lane, London, “ Sewing machines.” 
cation,— Dated 23rd September , 1865, 

This invention consists of improvements in sewing machines, and relates 
First, to that class of machines which weave two threads together to make 
what is well-known as the “lock stitch.” Also to the construction, application, 
and combination of parts of such hines; and, S dly, to that class of 
machines which, upon the principle of the stocking loom, knit a single thread 
together so as to form what is well-known as the “chain stitch,” and this 
invention comprises several modifications under the following heads :—First, a 
new and improved construction, application, combination, and ar of 
parts adapted to a discordal, lenticular, or other suitable (though irregular) 
shaped bobbin so employed as to serve the purpose of a sewing shuttle, of a 
rotating or of a race shuttle, while merely suspended without motion of its 
own after the manner and upon the principle used in lace machines, well known 
as the Nottingham lace bobbin, and sometimes as the lace shuttle. This improve- 
ment in its entirety is herein to distinguish it from the compound or doable 
spindle machine, some of the improvements contained in which may be separately 
capable of application either wholly or in part to other and different sewing ma- 
chines, and comprise, Secondly, a new and improved vibrating compound looper ; 
also in combination therewith what is herein called an underside *‘ take up” con- 
trivance, and the employment ofthe whole in combination with a bobbin of the 
description and employed after the manner before mentioned. Thirdly, a new 
and improved contrivance for operating an upper side or top feed. Also the 
combination thereof or of such a feed with the double spindle or shaft system 
described, and with an unoperated bobbin or other stationary substitute of the 
before mentioned description for a rotating or race shuttle, or the combination 
of either of the same. Fourthly, the combination of two spindles or working 
shafts and the gearing thereof, the one operating the needle gear and the other 
spe bottom gear, so that they work at different speeds and obtain the requisite 

lative time of the combined movements of those parts, thereby dispensing 
with the use of cams or eccentrics commonly used for that — in sewing 
machines, and this combination and arrangement are yy being adapted 

to a platform machine, or to what is well known as “ Arm,” or as a 


“ Machinery for making casks, barrels, &:c.”—~ 


—A communi- 











pet ne pe ag either to an upper side or top feed or to an underside feed, 


as the case may 


2433. G. DAVIES, Bonterra bang tiers oe London, “ Manufacture of 
horse-shoes.” —. 23rd September, 1865. 

Ta perttming thie Invention each shoe is formed of a round rod or bar cut 
to a suitable length and sobmitted at once to a machine called the shaping 
eee a eer is to adapt the ends of the horse-shoe to their 

‘or this purpose the machine, which is double, so as to 
operate upon two bars at one time, is furnished with a double set of dies and 
bar, when stamped, is placed on the table of a machine which 


the nails. The shoe is then entirely 
lon an de taal tr the manufacture of shoes of 
the working parts being movable in their supports can 
be readily altered or replaced. 
2437. J. DOUNELL, Li “ Machinery for cutting or mincing meat, and 
stuffing the same into skins or intestines for forming sausages.” —A communi- 
cation.— Dated 23rd September, 1865. 

This invention cannot be described without reference to the drawings. 

2441. J. PARKINS, St. John’s Wood. London, “ Apparatus for bordering paper 
"Dated 23rd September, 1865. 

This invention consists of an apparatus in which, by suitable machinery, 
paper or envelopes can be laid perfectly accurate previously to being bordered 
with black, or any other colour as may be desired, so that no portion-of the 
border will be wider at any one part than at another. On a suitable iron 

d the 


when required. The male portion of:the mandril is fitted at the larger end to 
receive a lever key wrench or fatchet brace ‘lever, by which the power is 


, and in the locks thereof, 


the proper keys thereof. The following are examples of the _ by which 
the inventors propose to effect the above-mentioned objects :—First, 
the mode of securing the doors to the s 

safe or depository, the same may he effected to this 

follows :—The inventors here remark that the denertotion of lock they propose 
to employ in combination with the mechanism about to be described is a lock 
without a key, and for which letters patent, dated th the 7th February, 1865 
347), were granted to them. They employ a lock of the above construction 
combination with the following mechanism :—They employ four or more 
each taking into one of the four sides of the case or frame of 

room, or other depository. 
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which are serrated on their edges in op; 





framing of a width adapted to the size of the paper to be bord 
places a travelling board or tray, which is gradually moved along the iron 
frame at stated intervals, d by hinery which determines the width 
of the border te be given to the paper. By means of a crank or lever a guide 
or gauge is caused to be lowered ou to the afuresaid board or tray, to which a 
sheet of the paper to be bordered is applied, and on the crank or lever being 
actuated the guide is raised off the board, which is then gradually moved 
forwards by a rack motion actuated by clockwork, or a falling weight, or other- 
wise. The required distance of movement of the board or tray may be 
regulated by a pawl which falls into the teeth of a wheel, the pawl being 
released from the teeth of the wheel in the act of raising the guide to admit of 
the board passing under it, and falling again into its place by a counterweight 
or spring as soon as the wheel has travelled the required distance of the teeth 

apart, regulating the length of travel of the board, and consequently the width 
of the border. The aforesaid guide is then lowered on to the board, and 
another sheet of paper is applied, as before, and so on until the board is full, 
when it is removed and another applied in the same manner. In the event of 
the paper not being cut quite accurately, the guide or gauge is fitted with 
adjusting screws, and when the paper under the guide becomes thick, and the 
edges are thinned off so as to leave an aperture through which the paper might 
be inadvertently pushed, there are two or more sliding guides which fall down 
and answer the purpose of the original one. The motion of the board or tray 
is facilitated by being placed on rollers. For square cut paper and the fronts 
of envelopes he has a right-angled guide, and for the lappets of envelopes the 
guide may consist of two adjustable points against which the envelope may be 


2444. J. PLAYER, Norton, Stockton-on- Tees, “ Manufacture of balls, blooms, or 
slabs of malleable iron or steel.” —Dated 23rd September, 1465. 

The patentee claims the forming of a ball, bloom, or slab of iron or steel 
made malleable by the operation of puddling by moving the metal out of the 
furnace where it has been puddled into amould or form in which it is subjected 
to heavy pressure, a3 described. 


2446, R. W. BARNES, Manchester, “ Apparatus for and method of ascertaining 
the state of sewers, tunnels, drifts, or other subterranean works, without 
descending thereinto, by means of natural, artificial, or magnesium light.”— 
Dated 25th September, 1865. 

This invention consists in a method of constructing, arranging, and com- 
bining a a _ reflecting apparatus for the purpose stated in the title.— 
Not proceeded w 
2450. G. F. ae, Halifax, ** Arrangement and combination of the working 

parts of machinery or apparatus employed for washing, wringing, and 
mangling clothes and fabrics.”— Dated 25th September, 1865. 

The object of this invention is the construction of machiuery for the pur- 
poses above described in such manner as to simplify the same, reduce the cost 
of production, and the space required by such i The hi to 
which this invention more particularly relates is the clas3 known as “ disc” 
machines. In constructing machines according to this invention the “ tub” is 
made cylindrical or hexagonal (other forms may be employed) ; the said tub is 
mounted on suitable framework, and supported at each side by a stud, working 
in a slot hole on each side of the machine, so that the tub may readily be set 
from the horizontal position to any angle at the will of the operator. The 
inside back end of the tub is grooved, figured, or corrugated to act as a rubbing 
surface. The rubber consists of a disc, irregular or corrugated on its sur- 
face, which disc is fixed on the end of a spindle, which spindle works in and 
is supported by a bush fixed to the front of a tub; a spiral or other spring 
may be placed so as to act on the back of the aforesaid disc. A hand wheel is 
placed on the other end of the disc spindle, for the purpose of imparting rotary 
motion to the said disc, and also serving, by its weight, to assist the spring 
above mentioned for the purpose of pressing the disc to the clothes or fabrics 
to be operated upon, thus applying a squeezing and rubbing motion. The 
frame ends are continued above the tub, so as to carry a pair of strong wood 
rollers for wringing and mangling purposes. The s ot holes and studs above 
mentioned allow the tub to slide under the frame and rollers of the wringing 
and mangling apparatus when such tub is not in use for washing purposes, thus 
greatly economising space. 

2451. E. BROOKE, jun., Huddersfield, ‘* Apparatus and materials to be employed 
Jor effecting the deodorising of the noxious gases arising from sewers and 
drains, and for the more effectual ventilation and inspection of such sewers 
and drains.” — Dated 25th September, 1865. 

Tn performing this invention the patentee provides a tube or pipe of earthen- 
ware, or other material, one end being of form and dimensions to fit into the 
socket of ordinary sewer or drain pipes; the other end of the first-mentioned 
tube or pipe is enlarged, and provided with a socket and shoulder, in and on 
which rests a tray or screen of galvanised iron, or other material, which tray 
or screen is covered with charcoal, or other deodorising medium. The portion 
of the said socket or shoulder above the tray or screen and chacoal is perfo- 
rated with a number of openings, through which the air and gases pass after 
being deodorised by passing through the charcoal, and thence escape by a grate 
placed for that purpose level with the road or ground. The charcoal is pro- 
tected from dirt and wet passing through the openings in the grate above 
mentioned by a cover resting on the top of the socket or shoulder above 
mentioned. 

2449. J. W. CoBuRN, New Haven, Connecticut, U.S , “‘ Manufacture of water- 
proof soles for boots and shoes.” —Dated 25th September, 1865. 

In carrying out this invention the patentee first constructs a mould of the 
form and size required for the sole. He then takes a narrow strip of sole 
leather, places it in the mould around the edge, coating the inner edge of the 
said leather strip with the proper cement uniting the rubber to the leather. The 
cement he uses is the common rubber cement, composed of sixteen parts 
litharge, thirty-two parts india-rubber, one part sulphur, ground together and 
dissolved in camphine or benzine, one gallon to twelve gallons of the com- 
pounds. He then fills the space within the said leather strip with india-rubber, 
clear, fabricated, or any of its compounds or equivalents therefor, then cures 
the said rubber, &c., in the usual manner, which completes the sole. He cures 
the sole in similar manner as for curing common india-rubber, that is, while 
in the mould, places them in an oven heated to about 260 deg. Fah. for from 
six to eight hours. To attach the sole thus prepared to boots he places the 
sole upon the boot in the usual manner for leather soles, the leather rim 
around the sole forming the edge, which may be stitched or pegged and finished 
in the usual manner. 

2454. A. V. NEWTON, Chancery-lane, London, ** Construction of presses for 
hay, cotton, hemp, &c.”—A communication.— Dated 25th September, 1865. 

The First part of this invention relates to that class of double presses in 
which the two followers, arranged to work towards and from each other, have 
the power by which the pressure is produced applied between the two. In 
such presses as heretofore constructed there has been a fixed bearing for the 
screw or other i for producing the , and the result 
has been that in their operation, if both press boxes did not contain an | equal 
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d discs, which is situated between the two other discs, is loose, and 
@ groove or slot, in which takes a projecting piece, fixed on each of the 
each time the door of the depository is opened, there being as many of 
said projecting pieces as there are discs in the lock. Upon the outer ends 
the aforesaid tubes which carry the discs are placed index hands pointing to 
circular line of numerals, as described in the former specification of the 

of the 7th February, 1865, aforesaid.—Not proceeded with. 

2458. J. S. STAINES, Cock-hill, Ratcliff, London, “* Manufacture of submarine 

lamps.” —Dated 26th September, 1865. 

This invention consists, First, in having a double casing instead of a single 
one, as now in use, whereby the air is 
lamp underneath an argand burner, for the purpose of eq 
tion of the same and causing a steadiness of the light. Vulcanised india- 
rubber or any other elastic tubes are used for conveying the air to the lamp. 
Secondly, the invention consists in the use of lenses instead of flat surfaced 
glass as now in use, and in the mode of fixing the same by means of a frame 
made to fit them, and attached to the outer shell of the lamp, with an india- 
rubber or other elastic material for a joint, and screwed tight into the shell by 
means of bolts and nuts at the back; or into a frame, which frame would be 
brazed into the outer shell. Thirdly, the invention consists in a more ready 
method of opening the lamp by means of a hinged door on the top, firmly 
secured and kept perfectly =e by means of an india-rubber joint, or of 
any other elastic material, bolt to work in a jaw and fastened by 
a nut and back nut. Fourthly, in applying a ball-and-socket joint to the 
argand burner, so that whatever position the lamp may be in under water it or 
the argand burner shall always be in a perpendicular position and give a 
perfect light.— Not proceeded with, 

2459. J. HARGREAVES, Farnworth, Lancashire, ‘‘ Sanitary improvements in 
.”—Dated 26th September , 1865, ’ 

This invention relutes to certain improvements in the construction of coffins, 
whereby they are rendered perfectly waterproof and air-tight, whilst at the 
same time means are provided for the escape of the gases which may be 
generated by the decomposition of the corpses contained therein. The wood of 
which the sides of the coffins are made is softened by being soaked in water or 
exposed to the influence of moisture, and is then pressed to the desired shape 
or curvature by means of any suitable moulds and apparatus. The wood 
having been thus moulded is afterwards put in a hot oven until it has become 
perfectly dry, when it will retain the form which has been imparted to it for 
any length of time. The sides, ends, and bottoms of the coffins having been 
put together, the interior surfaces thereof are completely covered with a water- 
proof composition, which may be laid on with a brush, and then smoothed 
equalised by means of a hot iron passed over its surface. The composition 
which the patentee prefers is formed of pitch or shellac dissolved in wood 
naphtha, methylated spirit, or any other fluid hydrocarbon adapted for the 
purpose; but - does not claim the use of any composition in particular, as 
any sub ition which will sink into the pores of the wood and 
render the aaa see» nan to moisture and air may be employed. The inner 
surfaces of the lids, with the exception of those parts thereof which are 
occupied by the face-plates and valves, as hereinafter mentioned, are also 
coated in like manner, and are connected with the sides by means of tongues 
and grooves, in which case the grooves should be charged with the waterproof 
composition in a liquid state immediately before the lids are placed in their 
permanent position; or the lids may be connected with the sides by means of 
rabbetted edges, or in any other analogous manner, it being essential that in all 
cases the waterproof composition before mentioned, or an elastic water and air 
proof substance or material, shall be so applied that, upon the lids being placed 
in their permanent position, the whole of the interiors of the coffins shall bo 
impervious to moisture and air. At a convenient part of the lid of each coffin 
constructed in accordance with this invention an aperture is formed, which 
aperture is closed by means of a spring valve opening upwards, and so 
constructed that an elastic tube can be screwed thereto when the coffin with 
the corpse contained therein is awaiting interment. Beneath the valve, and in 
the interior of the coffin, is arranged a filtering apparatus, the same a 
constructed of any suitable pervious material, and in which is placed powd 
lime or any other suitable or analogous disinfecting or deodorising material or 
materials, and through which all gases generated in the interior of the coffin 
must pass before being emitted through the before-mentioned tube. The tube 
can be conveyed into the or through an open window, so that, upon 
the spring valve being raised by the expansive force of the gases resulting from 
the process of decomposition, such gases will be carried out of the apartment, 
which will thus be kept entirely free from all unpleasant odours, whilst at the 
same time the coffin is preserved from danger of bursting. 

2460. W. AMBLER, Keighley, Yorkshire, “ Manufacture of knickerbockers and 
such like coverings for the legs.” — Dated 26th September, 1865, 

The object of these improvements is to obtain a cheap waterproof covering 
for the legs by the use, for the purpose, of a material having the appearance of 
leather, but of considerably less cost, and the imprevements consist in com- 
bining for this purpose what is commonly called American cloth and paper 
pulp or paper to the thickness desired. 

2461. T. F. CASHIN and J. F. ALLENDER, Sheffield, “ Manufacture of iron and 
steel.” —Dated 26th September, 1865. 

This invention comprehends a mode of purifying crude iron preparatory to 
its being conveyed into crueibles, or other receiving vessels, for conversion into 
steel, and a mode of applying the rabble or tool in furnaces of a particular form 
in such manner that the apparatus contemplated may be used during the 
operation of puddling until the iron is in a fit state, or nearly so, for balling. 
In the machinery hitherto employed horizontal motion only has been given to 
the rabble. The patentees propose to add a vertical motion, by which the tool 
or rabble, as it approaches the front or back of the furnace, is lifted clear of 
the iron, and dropped vertically into the bed of the furnace at the termination 
of each forward or backward stroke. The iron is kept together by this move- 
ment instead of being dispersed and driven from the middle of the furnace, as 
it is by other mechanical puddlers. For purifying crude iron preparatory to 
its conversion into steel by means of the Bessemer or other process, these fur- 
naces may be made of considerable size and depth, and must be provided with 
outlets, so that at the proper stage in the process, when the fluxes shall have 
operated, the bed may be tapped, and the iron in a fluid state conveyed to the 
converting vessel or crucible. 

2462. W. H. BROWN, Sheffield, “ on sang 4 = draw-springs and springs to resist 
concussion.” —Dated 26th September, 1 

The object of this invention is to secure a the least weight of material the 
greatest attainable result, and to combine with the necessary strength and 
resisting power the greatest elasticity and most effective resilient action. To 
accomplish this the inventor takes a string or strip of steel properly hardened 
and tempered, and of sufficient width and thickness to sustain the pressure or 
strain to which it is intended to be subjected. This strip of steel in one length 
is coiled around a core or central cylinder, the size of which must be propor- 
tionate to and determined by the size and strength of spring to be made ; each 

bient lap of the coil may be equidistant, or may be arranged with 
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quantity of material, not only would the material in one box be dtoa 
greater degree of compression than that in the other, but there would be much 
strain on the mechanism or upon the fixed bearing. One important object of 
the present invention is to remedy this defect, and to insure an equal degree 
of compression in both boxes, whatever may be the relative quantities of 
material contained in them, and thereby to relieve the mechanism from undue 
strain. The Second part of the invention relates to a press in which the fol- 
lower is actuated by two sets of lever pawls and eccentrics, in combination 
with ratchet wheels and chains (or, instead of the chains, racks and pinions 
or worm and worm wheels might be substituted), iu such manner that, by 
the continuous revolution of the driving shaft an intermittent rectilinear 
a, is imparted to the follower, and the most powerful pressure can be 
effec’ 

2455. R. T. N. Howny, Newcastle-on-Tyne, “ Tools for securing tubes in tube- 

plates.” —Dated 26th September, 1865. 

The tool, as made for the purpose of securing tubes by coning or dove-tailing 
their ends, consists of a male and female screw ril, the screw thread 
being cut to a suitable pitch by a lathe or other suitable means. The male is a 
solid cone screwed externally, and the female, which is traversed by the male, a 


hollow or truncated cone, screwed internally and turned up externally. The 
female or nut, when thus turned, is cut in a number of segments, by preference 
five or six, Gividing it in the direction of its length or axis; these segments are 
held together by means of elastic rings or washers of vulcanised india-rubber, 
or an expanding coil of steel. The smaller end of the outer cone or nut is made 





each alternate lap close together. When coiled the laps at each extremity of a 
diameter drawn through the core are bound or fastened together, and to these 
parts of the spring when fixed the strain or pressure {s applied, and, by virtue 
of its construction, transmitted and distributed throughout the whole length of 
the elastic coil.— Not proceeded with 
2465. A. V. NEWTON, Chancery-lane, London, ‘‘ Mode of decarbonising retorts.” 
—A communication.—Dated 26th 1865. 

The patentee claims the injection of a mixture of steam and air (produced by 

means substantially as described) into a retort for the purpose of di 


tion, as set forth. 
pe trae oat Portfolios and 


2468. G. T. BOUSFIELD, Loughborough 
paper files.” —A communication.—. 

This invention consists in the use of a case pate with hooks for a 
the papers in combination with a hinged spring flap or folder for arranging the 
same evenly upon the hooks, and holding them in place. A contrivance is also 
introduced for holding the folder back against the tension of its actuating springs 
_ =< sheets of pa are being placed in the proper position preparatory to 
filing.—J 
2470. A Fann, Dune, Receptacle for tooth powder and for conveying the 

Pad pete aged brush, so as to economise the use of the 
amie? ”— Dated 2ith September, 1 

This invention cannot be described without reference to the drawings.— Not 

proceeded with. 
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2477. W. MORGAN, Brendon Hills, Soméersetshire, “ Improvements in coke and 
charcoal ovens, and in the manufacture of coke.”— Dated 27th September, 


may be turned, to render the coking more uniform, substantially as d bed. 
Fourthly, constructing coke ovens with a central aor apn pene 
some above 


that 
bread, biscuit, and pastry ovens with 
substantially as described. Ninthly, the em- 
1, bread, biscuit, and pastry ovens of a liquid joint, 
bed. 
2478. R. A. BROOMAN, Fleet-street, London, ** Washing and wringing machines.” 
—A communication.— Dated 27th , 1865. 
The portion of this invention relating to washing machines consists in the 
" combination of parts:—In a box there is fitted a concave bed of 
rollers, free to revolye on their axcs. A corresponding convex frame of fixed 
rods is carried by arms free to move up and down, so as to increase or decrease 
between the rods and rollers, through apert res or slots in a plate or 
beam or sockets, which is or are fitted with axes free to move in bearings sup- 
ported on or in the arms are connected at top by a 
transverse bar, which serves as a.bandle to impart to-and-fro motion to the 
frame of fixed rods. The improvements in wringing machines, which may 
conveniently be fixed on the washing-machine boxes, consist in connecting 
or holding together the arms which carry the bearings of a pair of wringing 
rollers near both ends by means of vulcanised india-rubber rings or endless 
belts. 


2486. M. NOFIBTSOH, Paris, “ Pencils and pencil-cases having a movable lead.”— 
Dated 28th , 1865. 

This invention consists in causing the holder or part where the lead issues 
to be made with three, four, or five branches or nippers, so that on their being 
drawn together by means of a movable ring, acting on a metal tube, and 
pressing on the holder, the branches are closed upon the lead, and thus securely 
maintain it.— Wot proceeded with. 


Tue Paris ExuHIsITION or 1867.—A meeting of her Majesty’s 
Commissioners for this Exhibition, Group VI., was held at South 
Kensington Museum, a short time since. Present—the Duke 
of Sutherland, K.G., the Marquis of Salisbury, K.G., Mr. John 
Fowler, P.1.0.E., Mr. W. Hawes, Mr. Henry Thring, Mr. War- 
rington Smyth, and the Secretaries of the group, MacLeod of 
MacLeod, Lieut.-Ool. Ewart, R.E., Major Malcomb, R.E., Captain 
Beaumont, R.E., Captain Hichens, R.E., Captain Webber, R.E., 
and Mr. Henry Sandham. Mr. Thomas Fairbairn, one of the 
Queen’s Commissioners for this group, was absent. Associate 
Commissioners were appointed for certain of the classes ——— 
in the group. It was decided that the precedents of the i- 
bition of 1851, 1855, and 1862 should be followed in asking the 
Institute of Civil Engineers to undertake the duty of allotting 
space to all exhibitors of machinery. We are informed that the 
council of the institution have since returned a favourable answer to 
the requisition from South Kensington. As will be remembered, the 
sixth groupisthespecially engineering one, containing twenty classes, 
mainly of mechanical and engineering exhibits. The first class of 
this group (Class 47 of the whole series) will contain the inaterials 
and processes in mining and metallurgy; Class 50 is for materials 
and processes of agricultural works and of factories for elementary 
substances; Class 52 for prime movers, boilers, and mechanical 
apparatus for the Exhibition itself; the next class is for machines 
belonging to .mechanics in general. Then come workshop tools 
Class 54); eee oe inery (Class 55); textile machinery 

56); sewing machinery (Class 57); machinery for stamping 
money, buttons, envelopes, &c. (Class60); railway plant, (Class 63); 
telegraphic machinery (Class 64); materials and processes in civil 
engineering, public works, and architecture (Class 65); and, lastly 
(Cc 66), for objects used in navigation and in salvage, such as 
vessels, docks, diving dresses, &c. The works of the great Exhibition 
at Paris are advancing rapidly. It is said that at first the Council of 
State laughed at having the ‘‘ Exposition” on the vast expanse of 
the Champ de Mars, but now this space is already found to be too 
small, and private speculators are hiring the surrounding ground. 

DIAGRAMS OF THE SUPERFICIAL COAL AREAS OF VARIOUS 
Countrizs. — The following diagrams, quoted from Taylor's 








statistics of coal by Mr. Burnley in his report to the Foreign=* 


office on the coal of the United States, are worth reproduction at 
a time when so much attention is being directed to coal supplies :— 
1. 3. 





United States of America. 
Bituminous coal area, 
133,132 square miles. 

1-17th part of the whole. 











British America. Bituminous 
coal. 18,000 square miles. 
1-45th. 


7. 8. 














124,735 square miles east of the | | 
Mississippi river, 8,397 square miles | | 
west of Missouri river, i 2 
France. Belgium. 
1,719 square miles, 518 #q. miles. 
1-] 18th, 1-22nd. 
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Gt. Britain & Ireland 





Anthracite of Pennsylvania. Great Britain, 


Spain. 
15,437 square miles. Bituminous coal. 3,408 sq. 33,720 square miles 
8,139 square miles. miles. Anthracite & culm® 
1-52nd. 1-10th of whole area’ 


Professor Rogers calculates that the United States has 1 square 
mile of coal-field to every 15 square miles of territory ; ‘Coons 
Britain, 1 to every 30 of surface; Belgium, 1 to every 22}; and 
France, 1 to every 200 miles of surface. The relative superficial 
magnitudes, he observes, of the coal-fields of the countries 
possessing coal will be r ised, if we compare them by some 
simple unit of measure. t this be 100 square miles, In this 
case Russia will be represented by 1; Spain, 2; Anthracite fields of 
Pennsylvania, 4; Westphalia and hemia, 4; Belgium, 5; 
France, 10; Rhenish Prussia, 10; British provinces of North 
America, 17; British islands, 40; Europe, 75; Pi lvania, 126; 
Apgrlechien, coal-field, 556; the entire coal-fields of the United 
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Improvement in Safes—BANKRUPTCY Laws ILE : 


AMENDMENT : 
Feeling of the Birmingham Chamber of Commerce—ExPLosion 
IN & COLLIERY : Carelessness of @ Butty—DuDLEY INDUSTRIAL 


EXHIBITION. 


Messrs. Grsps BroTHers (Edward J. ye 3 hen o> x prec te: meg 
Deep’ an oO . 


of Wolverhampton, and ironmasters of 
suspended payment on Saturday last. 
conveyed intimation of the event to the creditors :—‘ 
Cham yo poy i 
an 


dealing with the estate. Yours faithfully, H. and J. E. Under- 
hill.”—The different members of the trade on Change in Wolver- 
me on Wednesday, having no busi to 

ther longer than usual, discussing the s i 
Gibbs Brothers; and we have seldom o & more animated 


discussion than that which was oy" 94 up for nearly two hours. All 
e district are creditors, as also 


the leading producers of pigs in 
y are all able to bear the loss, what- 


are a few out of it; but 


ever it may be. The extent of the liabilities of the firm have not 
yet been officially stated, but we believe that they will be found 
or £30,000. It is understood that upon rot 

ite 


to be about £25, 
the estate shows 15s. in the pound, and that the imm 
realisation of the assets 
which Messrs. Gibbs Brothers make to the creditors 
yet been determined upon. The immediate effect of the sto; 4 


ether with the rapid inorease in the price of money, an e 
been to occasion a 
feeling of caution in all circles in South Staffordshire. But there 
hand, any tendency to speak 
lightly of the position of individual firms should be promptly and 


uced value of kinds of securities, has 
is no cause for alarm; and, on every 


resolutely frowned down, 


It has been a long time since so unsatifactory a feeling displayed 
itself as was visible on ‘Change in Birmin yesterday 
ensions 
condition 
of all political and financial affairs, both upon the Continent and 
all business 
progress throughout this district so far as it relates to the staple 
industry, and the subordinate industries are fast getting into a 
i Busi is decidedly quieter than it was last 

week. Customers upon the Ccntinent will not order because ray 

can 

by the con- 
sumers in the North of Europe as in the South. The United 


(Thursday). The very high price of money, and the 
of further advances, together with the very unsett 


also throughout this country, has virtually stopped 


Ait 


similar 





are afraid that hostilities will commence before the 
got out, and almost as much caution is being display: 


States’ orders come in with regularity, and encouragement is held 
out to makers here that the value of specifications will increase 
shortly ; but at present — continue to be of only little worth. 
The Indian trade is being c 
the Australian d d is , especially for sheets. The 
home markets are all wretchedly full, and those of London and 
Liverpool occasion the loudest complaint. Some mills and forges 
are doing scarcely more than half-time; and the firms who are 
known to meet the condition of the market by taking reduced 
prices are no better off than are those who demand prices that are 
close upon “‘list” rates. Whilst there are a few buyers who are 
still holding specifications for lower terms, prices, however low, 
would not spur the market into activity in its present flagging condi- 
tion. Consumers of pigs are looking for a reduction in prices, 
consequent upon the rapid fall in Scotch iron, and owing to the 
decrease in the demand ; but whilst pigs are slightly easier, there 
is nothing doing, and vendors are, as may imagined from the 
toneof themarket in Wolverhampton, displaying unwonted caution. 

However low Scotch pigs may come consumers of pigs generally 
must not look for prices very much under those which now 
— In the first place, the increase of mills and forges has 

n larger than the increase of blast furnaces; and next, the 
Bessemer process has caused all the producers of best hematite 
iron to turn their attention to that description of ingots or to iron 
specially suited for their manufacture. Then, the South York- 
shire, t 
found that the 
pigs of those 





in the productive powers of the mills and f that in the South 


Yorkshire district alone we have calculated 


roduced in the same district a little over two years ago 
othing, therefore, will prevent a continued high price of 
a sensible falling off in the demand. i 


the increased value of the raw materials. It is a fact that iron 
that is now being sold at £4 ton is resulting in a less profit to 
the producer than when it was being sold at £3 10s. 

On almost every hand coal, stone, and coke are in abundant 
demand, and the — can be quoted up, with, for stone, a 
tendency to rise. ke is considerably advanced. That of the 
North of England is now selling in this district at from 4s. to 6s. a 
ton more than was the case about twelve months ago. The South 
Wales has proportionately risen. From the last-named district 
we are being only supplied, for the demand near to home is 
sufficient to keep the ovens of the north fully occupied. The 
whole of the North Wales collieries are very busy. ere excel- 
lent prices are being obtained, 7s, 4d. per ton, short weight, being 
the rate at the pit’s mouth, even for large quantities. One 
customer alone is taking 2,000 tons per week—this customer is the 
Great Western Railway Company, a firm whose uirements are 
such as that they buy even a larger quantity weekly from South 
Wales. The difficulties experienced in North Wales to meet the 
demands of customers are being increased by the attitude of the 
— who are suspending work at several collieries for an advance 
of wages. 

The North Wales Coal, Iron, and Fire-brick Company (Limited), 
alluded to last week, are ‘ting wit! , and the number of 
shares taken up is very large, considering the short time that the 
prospectus has been before the public. 

The hardware trades of the west midlands remain in a mode- 
rately healthy condition, though the state of the money market 
and of affairs on the Continent have rendered the demand less 





satisfactory than it was a fortnight ago. In Birmingham business 
is quieter, but, speaking generally, there is not much waste labour. 
The edge-tool makers, m ic bedstead manufacturers, and 


the metal rollers are all well engaged; whilst in other branches 
there is no great cause for complaint. In Wolverhampton the re- 
ports we receive are to the effect that manufacturers have a fair 
amount of work on hand, but that only few new orders are being 
received. Throughout the district there is little new to chronicle. 
Iron safes and closets continue to be in great request, and orders 
are being received in South Staffordshire for those commodities 
both for export and home consum: . One maker there is just 

considerably inereas- 


securing a patent for a simple m of very 





ted, 
snesling of aciliers te take into consideration the best means of 


would produce 10s. The proposition 
will not 


ecked by unfavourable rumours, but 


Derbyshire, and even the Scotch districts, have recently 

ematite iron is a most valuable mixture with the 
districts respectively, it having an unmistakable 
tendency to correct red shortness. So rapid has been the increase 


+ as many as 1,000 
tons of plates can be turned out weekly, more than could be 


igs but 
An increase of blast os -chsned 
be checked by, first, the great cost of erection, and next, by 


supervision of a comptroller in London, in 
assignee and member, was likewise ee 

the chamber; aor sees navn wen Gaerne 

that friendly societies having f in the possession of 
should be paid in full.. In conclusion they thought that p 
should be made in the bill for the winding-up of the estates of 
deceased insolvents. It was decided to consider the penal clauses 
of the bill-at another meeting. There can be no doubt that the 


< 


alterations that are suggested are a decided improvement upon the 
old law; but oma ter improvement would be for all bank- 
iegislation once 


ruptcy swept away, so that a man, havi 
become a debtor, should se be ot of his responsiblity so 
long as at any time in his life he might be found to be in a position 
to pay his creditors. Such a state of things might exist, and yet 
the debtor trader be quite capable of continuing any business to 
which he might turn his attention. There is no district which 
poco ¢ @ more crying claim to such a system than South Staf- 


At an inquest held in Wolverhampton on Monday, the sad 
results of the carelessness of a butty collier were pai y shown. 
On the 16th of March last an explosion of sulphur occurred in 4 
pit at the Ocker Hill Colliery, Tipton, ing to Messrs. Haines 
and Underhill, killing two men and injuring twelve others. Before 


the men commenced work that morning the di examined the 
pit as usual, and reported to the butty, John ark, that there 
was an accumulation of gas in one of the works. The butty, how- 
ever, satisfied himself with having the damp sheets kept closed and 


leaving the air to the sul away. The quantity of air 
going into por ed on was 140 cubic feet per minute; but at the point 
where the explosion happened, only 15 per cent. of that amount 
was observable, owing to some large leakage. The gas was not, as 
a witness said, “‘killed” by the air passing through it; Fray g 
of the roof fell, and the nee forced out was conveyed to the 
naked candles of the men, twelve yards away, causing the accident. 
Neither butty, doggy, nor any of the miners could say what course 
ought to have been taken to prevent the explosion, but the district 
inspector of mines stated that precautions should have been taken 
so that no men should work near the part of the yam | rendered 
unsafe by the presence of gas until all the foul air had been dis- 
c . The jury returned a verdict of ‘* Accidental death,” 
but they a: ed to their verdict a resolution to the effect that 
the er k) should have used additional means to prevent 
an. ident from the sulphur exploding. 

ere seems but little doubt that the Industrial Exhibition to 
be held at pai July next will be very successful. The appli- 
eations for spaee have been so numerous that it has been decided to 
erect a temporary annexe on land adjoining the place of exhibition. 
Many cases of goods intended to be sent to Paris for the Universal 
Exhibition there have been promised for show previously to their 
being shipped for France. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 

Tue Iron TRADE: Uncertainty as to the Future: Considerable Old 
Orders yet on Hand: The Demand for Plates ; Orders at Blaen- 
avon: The Continental and other Markets--Tuz Pic Inon 
Traps — Tin PLates—STeEAM AND Hovuse Coat TRaDEsS— 
TESTIMONIAL TO Mr. Bates, COLLIERY MANAGER aT RiIsca— 
THE ArFrarrs OF ScoTt RUSSELL AND Co., or CARDIFF —THE 
CwMBRAN COLLIERY ACCIDENT—THE ABERDARE AND CAER- 
PHILLY JuNcTION RaiLway BILL—HA.LF-YEARLY MEETING OF 
THE NewPrort Dock Company. 

MopERATE activity is a term which can justly be applied to the 

iron trade of Wales, and this is accompanied with a feeling of 

uncertainty as to the prospects of operations during the current 
and approaching month. Although business has been seriously 
checked, both on foreign and home account, since the commence- 
ment of the present quarter, the position of the Welsh iron trade 
is not so bad as it is represen be in the other iron districts 
of the kingdom. Makers manage to keep their works fairly going, 
but to enable them to continue to do so for any length of time 
orders must come in more nm than they fos during the 
past few weeks. There are sev large contracts for rails in 
course of execution, and shipments are being made from some of 
the principal works to the tern and North of Europe markets. 

The increase in the rate of discount to eight per cent. will tend to 

further check operations on home accounts. For plates there are 

but few orders at present in the market, but there are several 

old contracts in d, especially at Blaenavon, where a very con- 

siderable order for best-best ship plates is being turned out. The 
tent tire mill is also in active operation. Since the advent of 

r. Paton to the management of these works quite a new spirit 
has been infused into every department of the company’s esta- 
blishment. During the past week two or three cargoes of rails 
have been shipped for the United States, but trade with that 
country continues quiet, with but few orders coming in. A satis- 
factory amount of business is being done with Ca‘ and British 
North America, and there is an improved inquiry. Transactions 
on Mexican account are in about the same state as last reported, 
and a few specifications have come to hand on South American 
and West Indian account. The Russian markets are becoming 
good customers, and there is every probability of trade being 
above an average. The warlike attitude assumed by Italy has 
given ter importance to the Germanic dispute, and thus in- 
c the check on trade with most of the markets of the 
Continent. . 

In the pig iron market there is not much doing, but as makers 
are tolerably well off for orders, prices have not experienced such 
a downward tendency as expected towards the close of last week. 

There is no material change to note in the tin-plate trade. The 
demand for most descriptions is moderate, and quotations tend 


downwards. 

Steam ae rietors’ books are well filled with orders, and 
business is bri collieries are in full work, and quanti- 
ties are being shipped on foreign account and sent by rail to 
Birkenhead and the inland markets. There is a tolerably fair 
local sale for house qualities, and a moderat t of busi 


is doing in the eoas' 
A testimonial has been presented to Mr. Bates, late colliery 
viewer at wpadistig of ogi wabth, cholo, endagpendeaen 
of the value guineas. The presentation was made at a 
~gg = Hg the agents, colliers, &c., at the Plough Inn, Risca, by 
Mr. John Moses, cashier, who was elected chairman, Mr. J. 








ure from amongst us to ex our feelings of regret at 
one who has ever been to contribute to the well- 
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being of all with whom he came in 

are nevertheless mingled with those 

ness that your new tmen 
Although we do not 


interests. presume 
the branches of mining knowledge, we may 
state, our long experience as colliers, that we are able to 
judge from a practical point of view as to your capability and 
competency to assume the nsible duties which you discharged 
with A — a at the Risca eee ] : 
our ial capacity, our regret at your rem: is as general as i 
Ze deep, for we have felt ourselves safe in your hands. In asking 
your tance of this gold watch and appendages, with a copy 
of the Holy Bible, as a testimonial of our esteem, we cannot 
— hers e / of our — regard, and, —_—~ 
to , our wishes for ure prosperity.” e le 
alluded to in the abdrecs wean testimental from the members of 
the ty tem Society at Risca, and was ted by Mr. 
William James. Mr. Bates feelingly acknowledged the presenta- 
tion and the kind wishes ex towards him in the address. 
The health of Mr. Bates was then pledged, after which the healths 
of Mr. George James (Mr. Bates’ successor), the vice-chairman, 
and other gentlemen were given. “The health of Mr. T. W. 
Rhodes, rietor of the collieries, and may he long continue to 
b2 our employer,” was warmly received. Other toasts followed, 
and a pleasant evening was spent. 
In Tue ENGINEER of the 20th ult. it was stated that the iron 
shipbuilding firm of N. Scott Russell and Co., at Cardiff (the 
principal of the firm being the son of the eminent builder of the 


Great Eastern), was about being carried on under i ion. It 
appears that the cause of this course of procedure is the result of 
temporary embarrassments connected with some heavy West India 
contracts. The liabilities are said to be about ,000, and 


the assets (nominally) exceed that amount, and there is a possi- 

bility of the creditors being paid in full. The inspectors are gne 

of the directors of the Bl on Iron Company, one of the firm of 

Guest and Company (Dowlais Works), and Mr. Kemp, of London; 

-_ b an accountants are Messrs, Kemp, Ford, Canning, and Co., of 
ndon. 

At the adjourned inquest, which was held last Thursday, on the 
bodies of the three men who were killed at the Cwmbran colliery. 
the evidence went toshow that the point, or latch, was wrong, an: 
that as Allen, the hauler (one of the deceased), was driving 
his team of three trains along the roadway in front of the boiler at 
a fast pace one or more of the trains were thrown with great force 
against the tapping pipe (a 4in. one, jin. thick, and nearly new), 
and broke it sharp off, thus giving vent to the whole contents of 
the boiler. Mr. Lionel Brough, H.M. Inspector of Mines, said 
that in the whole course of his experience he had not seen a 
similar accident, and if he had been in the colliery the night 
before it occurred he should not have anticipated any danger. He 
suggested that there should be double cocks, the outer one to be 
taken 2ft. further in, and the other to be placed near the boiler 
face, so that if the outer cock got broken off the inner cock being 
fast there would be no danger, as the steam could not escape. The 
jury returned a verdict of accidental death from scalding, accom- 
panied with an expression of their approval of the suggestion 
made by Mr. Brough. 

The Aberdare and Caerphilly Junction Railway Bill has been 
successful so far, and several of the public bodies of the district 
have adopted petitions to both Houses of Parliament in its favour. 
The bill is promoted by the trustees of the Marquis of Bute, in 
conjunction with the Rhymney Railway C y, and if 
fully carried out will tend tly to develop the mineral re- 
sources of the Aberdeen Valley. Colliery fe gee ee and iron- 
masters will then have he 5 facilities at their command 
in connection with the port of Cardiff, whilst at the same time the 
line will open up a new route to the port of Newport. This 
will be a great advantage to the colliery proprietors of Aberdare 
Valley, as they will be able to effect asaving of 3d. to 4d. per ton 
on the present freight vid Pontypool, and at the same time be 
spared the serious inconveniences they now experience from the 
frequent delays which take place. 

The half-yearly meeting of the Newport Dock Company was held 
at the company’s offices on Thursday last, Mr. S. Homfray in the 
chair. It was ordered that the usual interest of £1 per share be paid 
on the first preferential shares, and that six months’ dividend, up 
to March 31, 1860, leis income-tax, be declared on the 5} per cent. 
preferential shares (Act 1854), leaving a balance of 3 to be 
carried to next half year’s account. 

The revenue account showed that during the past half year there 











| 


was shipped 177,595 tons of coal, and 34,421 tons of iron, as com- | ) 2 I 
pared with 158,230 tons of coal, and 40,644 tons of iron shipped in , who will supply her with engines of 90 nominal horse-power. 


the previous half year. The retiring directors were re-elected, and 


Mr. Alexander Jenkins was elected to fill the vacancy caused b: 
the resignation of Mr. Thomas Powell. 
to the chairman brought the proceedings to a close. 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


Titz Guascow Pic IRoN MARKET—THE MALLEABLE IRON TRADE 
—TxHeE LABOUR PLAGUE—LAUNCH FROM THE BUILDING YARD oF 
Messrs. R. DuNCAN AND COMPANY —TRIAL TRIP OF THE HERALD 
-—— LAUNCH FROM THE BUILDING YARD OF Messrs. CHARLES 
CONNELL AND CoMPANY—LAUNCH OF THE PALMERSTON—LAUNCH 
BY Messrs. ALEX. STEPHEN AND Sons, 


SINCE our last communication the pig iron market in Glasgow has 
completely collapsed. It would seem that the game of bulls and 
bears is for the present, at least, at an end—-which has suffered 
most it will be difficult to tell; but to regular traders and con- 
sumers it is satisfactory to know that Secteh vie iron has relapsed 
back to its natural level, to remain undisturbed, it is hoped, for a 
long time by such reckless speculation. It is impossible to quote 
at present, but prices are now somewhere about Be. and 56s. per 
ton. 

We have no change to report in manufactured iron. 
iron bars and plates are the same as last quoted. 

The labour plague has at length attacked the workmen connected 
with the iron trades in the West of Scotland. They have for some 
time past shown decided symptoms of the disease, but it is only 
about afortnight ago since it became alarming. That largesection of 
workmen in Glasgow, known as engineers, smiths, brassfounders, 
&c., have issued a circular to their employers requesting their co- 
operation in a reduction of the hours of labour, and from their 
statements it appears that they wish to work only fifty-five hours 
per week instead of sixty hours, and still receive the same 3 Or, 
in other words, they demand thirteen pence as change = their 
shilling. Relative to this subject a long conference took place in the 
Religious Institution Rooms, Glasgow, on Monday afternoon, 
between the representatives of shipbuilding and engineering firms 
on the Clyde, and delegates appointed by their workmen in answer 
to a requisition of the latter. After some preliminary discussion 
as to the doings of certain ‘‘strike travellers ” who were totally 
disowned by the delegates, Mr. Rankin, the chairman of the dele- 
gates, stated what the workmen wanted. He stated he was the 
originator of the conference, that the eyes of the whole country 
were upon them, and that their future course would be directed 
by the decision arrived at. He said that the agitation for shortened 
hours of labour had come upon them like a ‘‘ revival” or epidemic; 
he had taken it up asa political economy question, and he was 
anxious that the city which gave steam engines and political 
economy to the kingdom should not be behind in dealing with a 
question like that. He stated that the uest for shortened 
hours was inade — on the grounds that modern science and art 
have so facilitated the productive powers of labour, that the pro- 

reduction of hours seems to follow as a natural result, —_ 
secondly, on the impetus it is calculated to give to social and mo 
improvement, He held that since he was a boy the power of pro- 
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The usual vote of thanks j 





duction had increased 500 cent., and that in 
on Lg Figs il consequence 
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the conference would settle it 
good for themselves and something honourable for the city. 
he chairman of the masters, I. S. Lawrie, Esq., Whiteinc 

said that, in considering the workmen’s circular the employers 
observed that nothing had been said about but from Mr. 
Rankin’s hint it apaeet they did not contemplate any reduction 
of wages for the shortened hours asked. Now five hours in sixty 
was a twelfth of the week, which was equivalent to one month 
in the year, which would diminish the production to that extent 
in the number of oe and —. Putting the gross value of 
the establishments affected by the concession asked at the moderate 
value of £1,200,000, the marketable value of those establishments 
would be reduced by £100,000. They, of course, would not like 
to see their property reduced to that state. Then there were 
certain contracts going on which had to be finished by a certain 
time, failing which wong fan ge would ensue. The question of 
apprentices and others bound to serve a certain time had also to 
be considered, for a reduction of hours would cause a breach of 
that time. It must also be borne in mind that there was a keen 
competition going on between this country and the Continent both 
in regard to the manufacture of locomotives and steamships, and 
so much was the feeling of uncertainty experienced here, that one 
large firm on the Clyde was proposing to remove their whole works 
to France. It was therefore necessary for the workmen to consider, 
under these circumstances, whether it would be wise of them to 
insist on such a course; it would drive the work away from this 
country altogether. The shortened hours of labour would cost the 
employers at least from £2,000 to £3,000 per week in and 
they had not the satisfaction that it would be employed for the 
purposes of social and mental improvement. He was afraid the 
majority would use it for holiday-making—it ought to be well con- 
sidered whether this country was in a position to take such a step. 
After a lengthened discussion Mr. D. Rowan proposed, as a fair 
basis for the settlement of the question, that the employers should 
concede the fifty-seven hours and the pay to be accordingly, the 
shortening of the hours should have nothing to do with the rate of 
wages, which would regulate themselves. The motion was 
seconded by Mr. D. Tod. is proj was accepted by the 
delegates. It was then agreed that the same committees meet 
again that day week to adjust matters. 

On Wednesday last Messrs. R. Duncan and Co. launched from 
their building yard at Port Glasgow a handsome screw steamer, 
named the Theban, for Robert Little, Esq., of Greenock. She is 
200ft. long by 27ft. broad by 164ft. deep, and 650 tons register. She 
will be propelled by a pair of inverted direct-acting engines of 
96-horse power, which are made and will be put on board by 
Messrs. Rankin and Blackmore, engineers, Greenock. The vacant 
berth will be immediately filled up by a steamer for the Dublin 
trade. At present Messrs. Duncan and Co. are very busy, and 
their yard is quite full of large vessels in the course of construc- 
tion. 

On the 4th inst. the Herald, a commodious paddle steamer, 

recently built and engined by Messrs. Caird and Co., Greenock, 
sailed on her trial trip to Campbeltown, and on her homeward 
voyage made the trip between Campbeltown and Greenock in 
three hours and three-quarters, in rather unfavourable weather. 
The Herald is 220ft. long, 23ft. broad, and lft. deep; she is 
350 tons burden, and propelled by a pair of oscillating engines of 
150-horse power. She is very handsomely fitted up, and has 
ample lation for p gers, cargo, and cattle. 
The other day Messrs. Charles Connell and Co. launched from 
their a yard, Kelvinhaugh, near Glasgow, a very fine 
composite sailing ship, named the County of Bute, 800 tons 
register, to class fourteen years Al at Lloyds. She is owned by 
Messrs. R. and J. Craig, shipowners, Union-street, Glasgow, and 
is intended for the East India trade. This is the fifth vessel built 
by Messrs. Connell and Co. for the same firm. 

On the 2nd inst. Messrs. Thomas Wingate and Co. launched 
from their shipbuilding yard, Whiteinch, a handsome saloon 
paddle steamer named the Palmerston. She is intended for the 
passenger traffic on the Thames, and from her appearance she is 
sure to be a favourite on her station. 

A fine screw steamer of 637 tons was launched on the 4th 
inst. by Messrs. Alex. Stephen and Sons, Kelvinhaugh. The 
vessel, which was named the Osaca, is for the East India trade, 
and was contracted for through Messrs. James Howden and Co., 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our Correspondent.) 

REVIVAL OF INDUSTRY IN LANCASHIRE—HULL: Another Ship- 
building Firm: Trade of the Port—Ha.iFax WaTeR Suppiy 
—SraTe oF TRADE: Sheffield: South Yorkshire: Cleveland : 
—NortH-Eastern District: Trade on Tyneside: Hartlepool 
Rolling Mills Company : Patent Case. 

THE revival of industry in Lancashire this spring is forcibly re- 

flected in the fact that the average weekly deliveries of raw cotton 

to the trade from Liverpool in the first four months of 1866 were 

41,130 bales, as compared with an average of 29,000 bales in the 

corresponding period of 1865, and 32,010 bales in the correspond- 

ing period of 1864. The increase in the imports of cotton at 

Liverpool to May 4th this year was no less than 679,040 bales, while 

the average weight of each bale has also increased, the proportion 

of American being larger. 

Mr. St. Clare Byrne (late of the Humber Ironworks and Ship- 
building Company) and Mr. James Humphreys have entered into 
partnership as mechanical engineers and shipbuilders, and have 
secured a site adjoining a new patent slip now in course of con- 
struction by the Hull Dock Company, upon which they are erect- 
ing offices, workshops, and machinery ; they expect to have their 
machinery in operation in August. It appears that dock dues 
were received at Hull upon 1,076,787 tons of in 1856, upon 
1,083,632 tons in 1857, 1,086,697 tons in 1858, 1,138,189 tons in 
1859, 1,215,203 tons in 1860, 1,071,937 tons in 1861, 1,024,137 tons 
in 1862, 1,058,107 tons in 1863, 1,106,186 tons in 1864, and 
1,262,763 tons in 1865. By the Act of 1861 the mode of levying 
the tonnage dues was altered ; up to that period the dues had been 
charged upon the “old tonnage,” but on and after the 29th June 
in that year they were charged upon the “register tonnage,” 
which was equal to a reduction of 10 per cent., consequently a fair 
comparison between the years before and after 1861, can only be 
made by adding 10 per cent. to the latter years. Up to the 
31st March of the present year the tonnage on which dock dues 
have been received is 38,000 tons in excess of 1865. 

The Halifax town council has decided to add another reservoir 
to its works. Between £100,000 and £200,000 is being expended 
in the Luddenden Valley Waterworks, a limited supply from 
whence is expected in June or July, though the works will not be 
completed for two or three years. The proposed new reservoir is to 
be formed at Mixenden, will have a capacity of 50,000,000 gallons, 
and the estimated cost is about £13,000. The ground has been 
agreed for some years ago, but it was at that time thought useless 
to construct the reservoir, although now the growing consumption 
of water in the town requires additional storeage capacity and also 
collecting facilities. 

At Sheffield the cutters are still fairly employed in all depart- 
ments. Notwithstanding large countermands, there are still 
moderate orders in hand for America. The country and conti- 
nental orders are small, but there are still arrears of country 
orders, and in some few branches there is even yet difficulty in 
getting them promptly executed. Generally, however, there is an 
absence of pressure, For saws there are still good orders in hand, 





and the workmen are well employed. The ee 
a Soe been active for some time, there 
is still a fair amount of emp t+. The engineers’ toolmakers 
and the machinists continue to be well employed, though the influx 
of orders is rather slow. The silver-plating and Britannia metal 
branches are still rather id. A strike is threatened in the edge- 
tooltrade. The forgers whostruck withoutsuccess fora advance 
two years ago have now demanded an advance of 8 to 10 per cent. 
Th ters refuset deit. Thestrikein the file trade continues. 
Thereare3,780 men unemployed, and £1,500 per week is consumed in 
paying them the “‘scale,” which is less one-third of their 
usual i Joining in the almost universal strikes, the men 
en, in iron and ing trades of Bradford have demanded 
an advance of 2s., and insome 3s. per week. The demand for coal 
from the South Yorkshire district is slightly better than last week 
so far as regards the m litan markets; and for the country a 
full average tonnage is being sent out for the season of the year. 
The inquiry for steam coal for Grimsby and Hull keeps up, and 
to the former port rather more is doing. Both for Lancashire and 
Sheffield there is an increased demand, particularly for unscreened 
slack. All descriptions of coal for coking purposes have con- 
siderably advan in prices, and probably will continue to do 
so now that the coke is getting fairly established in this 
locality. The inquiry from Staffordshire and Linco ire is 
In the Cleveland district the state of the blast furnaces is as 

oliows:—In blast, 86; out of blast, 21 ; building, 13. Makers of 
the best plates are temp! pretty well off for orders. The 
demand for bolt and rivet iron has improved since the men 
resumed their labour at the shipyards, and galvanised iron is more 
in request. There are still a few of the millmen on strike for 
wages ; apart from this, the mills employed in the make of rail- 
way bars, angle iron, and iron for railway purposes, are [ pad well 
employed ; in fact, railway bars, for local repairs and improve- 
ments, are much required, and are now being pressed for delivery; 
finished iron, for other or general purposes, does not appear to 
anyway pressed for at the present time. The pig iron trade con- 
tinues very steady, with a fair demand for gray, mottled, and 
white iron for forge purposes; foundry iron is not so much 
inquired after. Themarket for warrants continues brisk. Hema- 
tite - has advanced in price with a more limited supply of that 
article. 

With regard to the north-eastern district we may observe that 
the trade of the Tyneside district is, to some extent, affected by 
the threatening aspect of continental affairs. The principal 
engine shops are full handed, and are likely to be so for the 
remainder of the year; but the iron trade generally has a tendency 
to lower prices and slackness. The anchor and chain cable trade 
of the Tyne is in full employment, but like the other branches 
named, it is inclined to be flat. Lloyd’s public test at Walker is 
now in good working condition, and in a month or two, when 
some large machinery is finished, it will be amongst the most 
complete establishments for testing anchors and cables in the 
kingdom. The company have recently added the blackening 
to the testing department of the works. The chain is 
pulled through heated tubes, which have a tendency to anneal 
the iron before blacking, and the whole work is turned 
off complete. The Tyne Metal Extracting Company, at 
Hepburn, are getting into full work, and promise to open out 
a large business. An important change is about to take place in 
the working of the Hartlepool Rolling Mills Company (Limited), 
arrangements having been concluded with two extensive firms, 
one in London and the other in Stockton, to let the works on 
lease for a long period. The firms which have become the lessees 
are carrying on business on a large scale, and one order the London 
firm has on hand is a contract with Government for 100,000 tons 
of iron plates. It is expected that to carry out the contracts 
already made the works will have to be considerably increased. 
Before possession is given the works will be laid up for a week or 
two, and the men now engaged are on notice to leave. The 
arrangements made with the lessees are satisfactory to the share- 
holders. Mr. Moore, of Sunderland, has won a trial ns 
the principle that the building of ships on a combination of w' 
and iron does not encroach upon anyone’s patent, and that the 
trade is free. The plaintiff in the action set up that his patent 
was a combination of all the other combinations; but it was 
proved by the builders that the combination of wood and iron in 
shipbuilding had been discovered long before the ee patent 
saw the light, and that he could not combine other people's dis- 
coveries in his and call it original, and this is a view the courts 
have upheld. 





PRICES CURRENT OF METALS. 





































1866. 1865. 
Coprer—British—cake andtile,| £ s. d. £ 8. dj £3. d. £aad 
PCT tON secccceccseseses| 85 O 0.. 86 0 0} 90 0 0..91 0 @ 
eee oe 0 0.. 89 0 0; 91 O 0... 92 0 0 
0 0.. 91 0 C} 9 0 0..96 0 0 
5 0 0.. 96 0 0; 98 0 0..99 0 O 
6 0 0..90 0 0} 91 O 0... 95 0 O 
000... 000 000. 000 
Spanish Cake ...ccesceesees 80 0 0.. 81 9 0} 8 0 0.. 000 
Slab. for prod. 96 percent. ..| 79 0 0.. 80 0 0/ 8310 0.. 84 0 0 
YELLOW METAL, per lb. ......| 0 0 78 © 0 8] 0 07}.. 0 0 8 
IRON, Pig in Scotland, ton......| 2 16 0 cash, 214 Y cash. 
Bar, Welsh, in London ...... 715 0.. 8 0 0] 715 0.. 8 00 
Wiccccoee| CNM GB. 6 OO] CU 6. 7 6 8 
Staffordshire..| 810 0.. 815 0| 9 0 UW... 000 
Rail, in Wales ....++s+00 ° 615 0...0 0 0| 615 0. 000 
Sheets, single in London ....| 1010 0.. 0 0 0} 11 0 6.. 0 0 0 
Hoops, first quality..........| 910 0.. 915 0/10 0 0.. 000 
Rel ccisscsesteerssccss | 2 OO GOW TO 8-t.. 8 OS 
BW cccecoccccoccoccee | 8 HS Ge 38 18 8] 18 6 6. 1 5 8 
LEAD, Pig, Foreign, per ton.... | 20 5 0..2010 0) 19 5 0.. 0 0 0 
English, W. seeceeecccece 2210 0.. 2215 0} 21 5 0.. 000 
Other brands ceccsesesees 21 0 0.. 21:10 0} 19 5 0..19 15 © 
Sheet, m . 22 00.. 0 0 0} 2115 0.. 000 
Shot, patent... 200.. 0 0 0'2300..000 
Red or minium. 22 5 0.. 2210 0} 2110 0.. 0 0 0 
White, dry..... 3110 0.. 32 0 0| 0600..000 
ground in oil 31 0 0., 3210 0) 2610 0.. 0 0 0 
Litharge, W.B.....ccccecceee | 2415 0..25 9 0 2300. 0 0 0 
QUICKSILVER, per bot. ........} 700. 090 9 800... 000 
SPELTER, Silesian, per ton...... 22 0 0.. 0 0 0] 2 100.. 2015 0 
English sheet ...... ecccccce 30 0 0.. 0 0 0| 2410 0.. 0 0 0 
White zinc, powder...... 000.000 000. 000 
STEEL, Swedish faggot 000. 000600. 000 
Keg. .ccccccccees 15 5 0..1510 0} 15 0 0.. 000 
TIN, Banca, per cwt.. $319 0.. 40 0) 419 0. 500 
Straits, fine—cash .. 316 0.. 317 0) 413 0.. 0 00 
Prompt 3 months 318 0.. 0 0 0} 415 0.. 41510 
English blocks ........ee000.| 4 5 0.. 0 0 0} 417 0.. 000 
ee eeseresesceccecees 460... 0 0 0} 418 0. 000 
Refined, in blocks......+... 470. 00 0 4190. 000 
TINPLATES, per bx of 225 sheets 
IC cobe....+++ seevccccccccs 240.458 843136& 338 
IX ditto..... oe 1t2 0. 333 OF 186. 1 9 @ 
IC charcoal . oe 119 6.. 113 6) 18 6.19 6 
TX AittO. ccccccccccccscccces 118 6.. 119 6] 114 6. 115 0 
PRICES CURRENT OF TIMBER. 
1866. | 1865. | 1866. | 1865, 
Per load— £2e8 61484 £8 Perlood—£_s4£n £84 
secseeeseeeeJL 10 12 10 | 123 10 13 10 || Yel. pine, per reduced C. 
red pine .. 3 5 415) 310 415 || G , It quality 17 1020 0 18 019 6 
yellow pine... 215 310] 3 0 4 0 2nd do... 12 101410 13 0 1410 
St. John’s N.B,yel.. 0 0 0 0] © O O O || Archangel, yellow. 12 913 0 13 101410 
Quebec +. 5 0 510| 510 610 || St. Petersburg yel.. 10 10 12 | 111013 0 
«4 5 415| 310 410 || Fin ses tees & 410 0) 8 O10 0 
+0 0 0 0] 0 O O O|| Memel ....... 0 0 610 015 o 
310 5 0| 310 5 0 || Gothenburg, sel... 9 0101010 O11 0 
.310 6 0| 310 610) 6 ¥ 0 9 0 910 
2 5 310] 215 3 10 || Gefe, yellow...... 10 O11 0 101011 10 
.3 5 310| 310 4 0! 9Wil o| 91011 O 
.3 5 310] 310 3 5 || Christiania,perC. | 
2 5 210| 210 315|| 12h. by3 by 9$ 18 023 0:18 O23 O 
$75 $31 50 438 locates nt | 
7 a 
0000/0000 0|| perdrbn..f 1 1 6 O11 6 
5 0 6 0] 710 8 © || Staves, per standard M. | 
7. 0 8 0] 810 910 || Quebec, pipe...... 80 085 0 60 065 - 
Ques spouce 131° 19 10 14 018 0 || Baltic at. oe 
, wht 4 
SRishuwbe spruce 1301310113 015 0 || pipessccce-, } 170.0 190 0920 0240 
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yé Geatcoen halleeate “1866. , : 
Wirn the ‘exception of the addition of Mr. ‘Trautwine’s 
examples for laying out railway curves, the volume before 
us is a reprint of its former editions. Asa proof that it 
is not a mere reprint, it is accompanied by many of those 


onrapaeiare and emendations ag ty Beg are revision iw 
any work will plainly indicate to necessary 
judicious, éven should it be reproduced a hundred times. 
Mr. Simms’ book has long occupied a prominent position 
as the text-book on levelling in most of our engineering 
schools and colleges. . We’well remember that it was ours, 
and we have not’ the'slightest doubt that many engineers 
of reputation and eminence could say it had been theirs. 
It is some time since we have taken up a book on levelling 
for perusal, and we are glad to find that the same clearness 
of definition, perspicuity of style, simplicity of language, 
and boldness of type, is adhered to in the present as in 
former issues. It is one of the very few treatises of which 
it might be said “one might read as they ran.” 

It is to be regretted that a little more attention is not 
generally paid in practice to the “corrections for the curva- 
ture of the earth and refraction,” for the calculation of 
which simple rules are given in. the first chapter. Except 
in the operations carried on by the Royal ‘Engineers it is 
hardly ever attended to in this country, although in France 
they are more particular. On the subject of instruments 
the reader is referred to a work ‘whose author, by an 
evident omission in the foot-note, is not hamed. For the 
benefit of beginners we may mention that Mr, Heather's 
work, one of the cheap volumes in Weale’s series; is alluded 
to, and we cordially copcur with Mr. Simms res i 
its value. In the very brief remarks made the 
author. on the subject, there is room for.a few altera« 
tions. In speaking of the dumpy level he observes, “ bids 
fair to become the favourite instrument among civil 
engineers.” ‘This remark was correct many years ago, but 
now it is wn fait accompli, and should have been recorded 
as’such. Again, when alluding to “levelling staves,” the 
following passage occurs: “The Amar a from the use 
of the modern staves over those of the old construction are 
80 t, especially in saving of time, that we have no 
doubt of their general adoption.”. Some ten or twelve 
years ago we have seen | oe res of the old levelling 
staves for sale in second-hand shops, but we never knew 
anyone who used them. It is in one or two little 
of this description that the author forgets that: his present 
volume should at least appear to be written in 1866 and 
not twenty years allusion to the old staff with 
the sliding vane, not only here, but further on in Part IL, 
might have been advantageously omitted. In the couple 
of pages devoted to the “ measuring chain ” no mention is 
made of the steel chains which are coming into extensive 
use, and which remedy many of the inconveniences attend- 
ing the employment of those having links a foot in length. 

perusing Part II. we almost feel as if we had our 
dumpy level on our shoulder and were commencing : ‘the 
profession over again, so thoroughly practical and’sound 
are the instructions contained therein. There are then 
examples given of field or levelling books. An engineer is 
seldom so luxurious as to afford himself more t one 
description, which he makes available for all kinds of 
levels. A better pattern than ‘that presented ‘in “page 53 
and the two following could not be desired. The author 
has there adopted the plan in universal practice, of assu- 
ming a certain height or datum to commence the reduction 
of the levels, which will preclude the possibility of 
the introduction of a minus quantity in the column 
“reduced levels.” In the arrangement of the columns it 
might ee be found more convenient to make the sixth 
the fifth, and the fifth the sixth, as we should then have 
all the “levelling figures,” so to speak, together, and the 
distances by themselves. Another and a stronger reason 
for this slight alteration is, that the “ remarks,” or seventh 
column, has more to do with the fifth than the sixth 
column, since they are made in the field at the same time 
when the distances ‘are entered, and before the reduced 
levels are calculated, except, perhaps, a very few for the 
urpose of a check upon bench marks whose level may 
om been previously ascertained. A glance at column 5, 
as it stands at. present, will show that entering the 
distances in links is likely to produce serious error, in’ con- 
sequence of the large number of figures employed. A 
much better plan, and one generally followed, is ‘to make 
the entry of the distances in chains, taking the sights 
always at the termination of each chain, and as man 
intermediate ones as the nature of the ground may demand. 
The chains would then be eritered as 1, 2, 3, and so on 
the distances of the intermediate sights being re resented 
by the number of links or feet from the end of the last 
chain. In making the section of a line of railway already 
staked out this plan will be found particularly useful and 
easy of py = Agate It may be noticed that Plate ITIL. is 
scarcely a fair representation of-a contract section of a rail- 
— In addition. to the surface height marked at each 
e,. it. is. usual to add also the formation heights or 
reduced level of that stake. This reduced level must not 
be confounded with’those’given in the field-book above, 
which are in fact the surface heights. The reduced level 
of each’ stake is obtained by the calculation given at 
59, and being written on the section the heights of 
embankments and depths of cuttings are ascertained by 
simple subtraction accordingly. Thata “register of levels 
of a description similar to what our author proposes would 
be valnably i of little doubt, but who is to guarantee or 
be responsible for their accuracy? .We confess we, for 
one, would decline to rely upon a B. M. the accuracy of 
which rested upon the authority of any surveyor sporting 
adumpy, andevery engineer knows how annoying a thing it 


JivadSl ~ : 
svatind ad? 


Yee F], i 


the,| fat it may be, toa B. M., upon 


THE ENGINEER. 








_and take the’ levels over again. It ‘may Sppear 2 loss ‘Gi 
' time, but it “will be found the edt lad ie the’ 2. 
“levelling with the theodolite,” and. it is: our a 
that a good many shifts of the level are pref le to 
jew rte ee former instrument, which is ‘designed* for 
quite ano We admit that peculiar cases may 
arise where it would be right to use it, 

In Part III, we come to earthwork and road- ing. 
Tables for the computation of earthwork have been pu 
lished by various a and among the best known are 
those by McNeil, Bidder, Bashforth, Baker and others. Our 
author gives the preference to those of MeNeil, and, without 
u 


the merits of the. othersywe>think he has 
made a judicious selection. In point of simplicity, facili 
for calculation, and office use, they are to be preferred to 
their rivals, Their ical application in compari 


with, the true results of the prismoidal formula is clearly 
demonstrated by examples worked out in full. The two 
erroneous methods of - calculations, - viz. those by mean 
heights and mean areas, are alluded to, but not so fully as 
they deserve. As they are a-frequent source of error it 
will be in ing to point out the relation that exists 
between them and the prismoidal formula upon which 
MeNeil’s tables are and which alone gives,the true 
quality. If A and h, are the two heights at each-end of a 
longitudinal section whose cubical contents are required to 
be calculated, and 6 the base or width of “ formation level” 
of the line, putting / for the length of the section, r for the 
ratio of the slopes, and Q. for the contents fin cubic feet, 
we have Y= } a a #20 E I + ui). 
Using the same notation, we have for the method of mean 
niin go ks y WR er) 
tracting-the one from the other we see that we have an 
error: in the latter method of — (4 = 1)" , By the 





method of mean areas we find that Q =-/ So (h +h) 
(At + hi*) (hha)! 
2 <cgn 


One method thus involves an error in excess and the other 
in defect, and one is exactly-double of the other... As the 
contents, however, are us required in cubic yards we 
must divide our first equation by 27, and we then ,have— 
first series of McNeil’s tables, referred to in our treatise, the 


x r},and thus get an error of + 


tabular number is represented by that portion of the last. 


equation ‘between the brackets. . Im,.the .second .seri 
to base unity, the two tabular numbers are rep 

by the two separate*portions of the above formula. The 
main portion of the volume. terminated with some useful 
tables for converting feet into links,the remainder. con- 
sisting of what may be appropriately termed the supple- 
mentary part. 

In the first division of the addenda’ rutes are given for 
chegpeciaig “pat are known as. the “side-widths” of a 
railway. ‘We may remark here that the plan of “fudging 
about ” in the field with the level, in order to determine 
the position’ of the stakes marking ont*the side-widths, ‘is 
peoanin tie not already become—obsolete. in actual prac- 
tice. e more usual and preferable method is to plot the 
cross sections of the line on what is known as “section 
paper,” and the side-widths can then be scaled off to 3in., 
an amount of accuracy far than what would ‘be 
practically — We are of opinion that the calcula- 
tions should be done ‘in the office as ‘much‘as' possible, and 
not in the field, although a cettain' amoutit must be car- 
ried on t passu with the field operations. In the 
succeeding ‘chapter the modes'in common ‘use for setti 
out railway curves are gone into, and comprise the meth 
by offsets ahd the method by angles. Mr. Rankine’s 
method, as it is generally called, is investigated, and 
there is very little doubt that, as a rule, it is superior 
to all others. It is only just to Mr. Brodie to men- 
tion that he was acquainted with» this method, and 
used it prior to the publicity given to it by the 
former gentleman.. We -do not- for & ‘moment | pre- 
tend to decide who was the inventor of it. Here the 
merits of- Mr. Simms’ re-issue terminate.’ It is with regret 
we say that we do not consider the addition of Mr. Traut- 
wine’s rules and examples for “laying out circular curves 
for railroads” to have conferred any increased value upon 
the volume. It ap to be so much superfluous matter 
introduced into the book, and in some degree a repetition 
of Mr. Law’s contribution. The engineer who has once 
mastered all that is contained in those pages can. rely upon 
his own skill and ingenuity in applying the principles to 
particular examples. If he cannot do so, a whole bookful 
of. examples not be ‘of ‘ the’ slightest benefit to 
him. Many of the examples are of a nature that could 
never oecur in practice, and are, moreover,” con- 
fusing. Let us take the first example: —“ To lay out a 
curve by means of tial angles.” The author sa 
“Tf from any point B, Fig. 1, in a straight line A D, we lay 
off any number of equal angles, &c.” This is quite incorrect. 
Tt is true that the angles given im the diagram -are equal, 
but they are not lai equal en the theodolite. tt we 
suppoe the instrument at B set to:zero, and let the first 
angle laid off be 6 deg., then the second will be 12 deg., the 
third 18 deg., and so on. The correct expression would be 
“lay off multiples of the.first angle.” . Trautwine has 
fallen into a serious error in supposing that chords of 100ft. 
can be used in laying out curves‘of radii so small as those 
given in the last of his tables A chord of any length 
can only be used for determining a point in the curve at its 
extremity on the assumption that it is very néarly equal in 





length to the are it sub ds. Whenever .the curye: basa 


about / we differ from him. a_ proof 





single minutes is not considered suffici ‘ 
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short esclnive national trigonometrical surveys.” We 


altogether dissent from the idea of are i ‘ poe 
Son teaekonuaes urate frylien Can ay 
curye.. ings are required. it ma 
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purpose, but for no ‘other, °°The 

novel method of adjusting’ «transit instrument. 

tions are given for adj the vertical wire only, and the 
author “the i will then. be in .adjust- 


“ment.” What becomes of the other cross wire? 
are the horizontal movements adjusted 7? How are 
levelled, &c.? “We would refer the reader He’ 
to the little work on mathematical instruments 
quoted, where the adjustment of this i nt yare 
given in detail. We candidly confess that we are/not 
: Mr. Tritutwine. 






ial to the style and language used b 
We think it io high the that those i 
engineering proféssion should know it is indi 
their advancement to be, able to,,understand .¢ 
algebraic formule, and not to require the verbal 
in Article. 15,. “ ‘the angle. of: :deflection=fzom 
“ 180 deg., then’say as tiatural sine of angle'of deflections 
“to natural sine of half ‘the remainder;*so-is the. 
“chord to the radius required,” in order. to solv 
sine(180°—+ c 
“9 sine OF 
We fail to attach that importance to the tables of 1 
sines upon which the author lays so.much stress in his pre- 
Chases, dn. point of ecengpliced empleo 

’, in. point. of .accurac eteness,” 

scarcely be : Being fully aware*of-the 
value of Mr. S book, we should like ‘to see“ft-in 
another edition, as we proba yal Sot De Bak tare 
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THE CONTRACT FOR THE PARIS. Pip 
BUILDING, 1867, >.» . r wust alee 
Tue following translation of the conditions undeét. 4 
the contracts for the Line hens a : 
let will be found. to possess a i F 
were issued by the Imperial Commission, and ‘itvwilk be 
seen that in many ‘respects they bear ‘rather “hardly” mnt 
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Arr. 2—Security.—The Imperial Commission will. decidefor 
each conten the.amoynt of security to boanmnniy te ae 


ing among the tenders. The contractors whose tenders — 
declined will not be indemnified for any expenses they have 


‘Ant. 4—Designs to be Delivered to the Contractar.—Adter-a short 
interval the director will deliver to the contractors whese 
neyo beep nee Fen the works. 
. 5—Cost 
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Parr I1.—ExecvuTion oF THE Works. 
Uowed,—The contracto 


Ant, 7—Sub-Contracts not A tiot be 
allowed to make any sub-contract of the whole or part’ of his con- 
tract without formal written . This clanse will be 
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may think fit to make on the subject of the execution of the works 
are tobe forwarded direct to the engineer or architect 

Art. 14—Dismissal of Clerks, Workmen, &c.—In 
cases of praca “be dishonesty, the engineer or 
architect has the right to demand the dismissal of agents or work- 
men of the contractor. ‘ 

Art. 15—Assistance for Wounded Workmen.—All assistance to 
sick or injured workmen, or to the widows and children of work- 
men killed during the of the works, or the indemnities 
fixed by the tribunals, shall be at the cost of the contractor. 

Arr. 16—Minor Expenses of the Contract.—The cost of esta- 
blishing wor' and tramways, and the reparation of public 
works injured be sustained by the contractor; also the cost of 
barricading, lighting, and watchmen; the tools of the workmen, 
cost of setting out the works; and, lastly, the octroi duties. If 
during the progress of the works the city of Paris lightens or 
sup) the octroi duties, the benefit of this measure will rest 
with the Imperial Commission. 

Art. 17—Quality of the Materials.—The materials must be of 
good quality, and must be worked conformably with the ordinary 
arrangements of the trade, the specification and the orders of the 
enginecr or architect. e materials cannot be used until they 
have been by inspectors duly appointed. In spite of the 
preliminary examination by the inspector, if the materials are 
afterwards found to be unsuitable or badly worked, they may be 
rejected, and must be replaced at the expense of the contractor. 
If the contractor contest the decision with regard to the bad 

uality or manufacture of the material, a report containing the 
Sivervations of the engineer and those of the contractor shall be 
forwarded to the director in order that he may determine the 
case, pee 

Art. 18—Use of Materials belonginy to the Imperial Commission. 
Whenever the contractor can make use of materials | 
to the Imperial Commission he is bound to do so, and will only be 
paid the cost of labour. He will, however, receive an indemnity 
of 5 per cea:. on the cost of the tools or mac used in that 
work. : 

Art. 19—Faulty Construction.—Should the engineers or archi- 
tects, previous to the definitive reception of the work, discover 
any work badly executed, they may order such work to be recon- 
structed. The expense of such alteration will be sustained by the 
contractor if the faults be found to exist. 

Art. 20---Change in the Dimensions, &c., of the Plans.—The 
contractor will not be allowed of his own accord to deviate 
in any way whatever from the plans; he will be compelled, 
by order of the engineers or architects, to replace all the materials 
and rebuild i bow in which = fava or disposi : — — 
vary from those upon, e 1 Commission rule 
absolutely the conditions of price under which any agreed devia- 
tion may be carried out. ¢ 

Arr. 21-Cases of |Unforeseen Accidents (force majeure).—-The 
contractor will not be liable to any indemnity on account of loss 
which he may sustain during the execution of the works, except in 
case of accident. Each inst: of such accident must be reported 
by the contractor, and the amount of damage done, within ten 
days ; after the expiration ef that date no complaint can be enter- 
tained by the Imperial Commission. The Imperial Commission 
will determine the amount of indemnity in such cases. — : 

Art. 22—Regulation for Fixing Price of Work not included in 
the Original Contract.—Whenever it shall be necessary to construct 
works not previously agreed upon in the’ contract the price of 
such work shall be determined, as far as ible, by the heads of 
the contract itself. If it cannot be fixed in this way, that fixed 
by the regulations of the city of Paris for that year will be 
adopted. The terms 9 upon will be submitted to the Imperial 
Commission for approbation. If the contractor refuse to consent 
to the new terms, the Commission are empowered to execute those 
works not previously agreed upon in whatever manner they may 
think fit, in which case the contractor will not be liable to any in- 
demnity whatsoever. 

Art. 23.—Increase or Diminution in the Amount of Work.—The 
quantity of work for which contracts will be granted will be esti- 
mated from the aggregate amount of work to be done and the total 
value. The price of the extra works shall be fixed at the same 
rate as that already executed, provided the gross total is included 
between five-sixths and seven-sixths of the contract. If it exceed 
seven-sixths a new price will be fixed forall above the seven-sixtbs. 
If, on the contrary, the total of the executed work is below five- 
sixths, then an indemnity will be fixed for the deficit. Theindem. 
nity will not exceed 5 per cent. of the amount of the work below 
five-sixths of the total of the enterprise, under any circumstances. 

Art. 24 —-Variations in the Price.—No indemnit i 
allowed to the contractor for any alteration in prices of materials 
during the progress of the work. 

Art. 25—Measures of Coercion.—Should the contractor refuse 
to conform to the orders of service the Commission shall be em- 
powered to place him in confinement for a fixed time. If, after 
the expiration of this delay, the contractor still persist in his 
refusal to go on with the work, a procés verbal of the circum- 
stances will be placed before the Commission, in order that it may 
determine the measures to be adopted. Every order endorsed 
“‘urgent” must be executed within twenty-four hours. In default, 
the Imperial Commission may strike out of the contract such 
work dec! “‘urgent,” and cause it to be executed as seems 
best without further affecting the works which have to be done by 
the contractor. 

Art. 26—Delays of Execution.—The stipulated time for the 
work is to be strictly adhered to. If an unforeseen increase in 
the quantity of the work, or unforeseen occurrences, compel 
the contractor to demand more time, he must lodge his 
request within ten days. In default the delay will come under 
the head of those liable to penalty. The demand for more time, 
if lodged during the specified interval, shall be submitted to the 
Commission. 

Art. 27—Decease or Failure of the Contractor.—The decease or 
failure of the contractor will not interfere with the contract; but 
the heirs or creditors must indicate to the Imperial Commission a 
person capable of taking the place of the contractor deceased or 
failed. If this be not complied with within fifteen days the con- 
tract will be void. 





Parr ITI.—REGULATING THE EXPENSES. 

Art. 28—Terms of Payment.—Unless agreed to the contrary 
all payments shall be made in proportion to the work done. 

ArT. 29.—-Certificates.—The quantity of work done will be 
determined by the engineers, architects, or their agents. These 
surveys for certificates to be made in the presence of the contractor 
or his representatives. If the contractor, duly summoned, is not 
present at the operation of estimating the work done, he shall at 
once apply at the bureau of the engineer for information as to the 
results, All notes or drawings made in the certificate book and 
representing the quantity of work done, must be signed by the 
contractor, if he be present at the measurement, on the spot; if 
absent, he must sign within twenty-four hours. In case of dis- 
agreement the contractor must give his reasons for such within 
three days, and accompany his complaint with a list of quantities 
to be examined with that of the agents of the Commission. If 
the contractor does not assign a reason during the appointed time 
the measur ts obtained b definitive. As simple proofs of 
work done, the certificate does not allow the contractor to make 
any alteration in the conditions of the contract. Government 
weights and measures must be adhered to in all cases. 

Art. 30.—Plant.—The engineers will prepare memoranda of the 
plant and material from time to time. 

Art. 31.— Monthly .—At the end of each month a 
summary of the state of the work shall be drawn up. The works 
shall be estimated therein to their full value at the time according 
to the heads of the contract. The payments shall amount to nine- 
tenths of this value only, These statements will regulate the 
monthly payments, 








, i. —The engineer or 
architect will prepare a statement of all work completed and handed 
over, This wi and 


it under 
protest, he will have to notify his reasons for. so. doing within 
twenty days, together with his of amendment. This 
delay of twenty days will be strictly adhered ‘to.. If it should 
expire without the contractor having made ‘his statement, the 
certificate, although not signed, will be considered as definitive. In 
cases where the contractor cannot present himself -in obedience to 
the summons of the. engineer or architect, the protest may be re- 
meee te 3 the sake of preventing delay, by a letter duly registered 
ugh the 
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ification.—The itions er to form the 

basis of the contract. The contractor will not be allowed to com- 

plain against the prices themselves, but only against their applica- 
ion, or errors in quantities. : 

7. 34—Rules for Payment in Case of the Contract Becoming 
Void.—In case the contract should become void through death or 
failure jof the contractor, the payments for work done and the 
materials will be settled by the heads of the contract on the 
spot. The plant, &c., except animals, will be taken over at a price 
to be determined by experts. In case of the contract becoming 
void through the contractor having failed to conform to his agree- 
ment, the works will only be paid for according to their real value, 
which in any case must not exceed the prices in the —— 
The plant of the contractor will not be returned by the Commission, 
and must be removed without delay from the ground. 


Part IV.—PAYMENTS. 

Art. 35—Payments on Account.—Payments will be made every 
month on account of work executed, one-tenth of the value 
being retained for the final settlement. Materials brought upon 
the ground shall not be removed without written permission from 
the engineer. 

Ant. 36-—Provisional and Definitive Handing over of Work. —As 

soon as the contractor has completed his work, he may hand it 
over provisionally, which must be duly done in his presence or that 
of his witness. A memorandum will be drawn up by the engineer 
or architect of the circumstance of the receipt, and ‘not the 
presence or absence of the contractor. At expiration of the 
time of —— the same formalities will be observed with re- 
gard to the detinitive reception. 
Art. 37—Maintenance of the Works during Period Guaranteed. 
—During the time guaranteed the contractor will be responsible 
for his work, and must maintain it in allrespects. If he should not 
conform to the instructions given him to that effect within twenty- 
four hours he will be provided with a substitute by the engineers, 
architects, or their ts; the cost of this will be deducted from 
the amount due on the work. E 

Art. 38—Period Guaranteed. — Unless otherwise agreed this 
period will extend over six months. Should the work be certified 
as not fit to be handed over the period will be prolonged until such 
work is complete. 

Art. 39—The last instalment of one-tenth will not be paid to 
the contractor until after the final handing over. 

Part V.—Law. 

Art. 40—Explanation of the Contract.—If any difficulty should 
arise between the engineer or architect and the contractor, with 
regard to the sense or fulfilment of the clauses of the contract, it 
will be referred: to the Imperial Commission for settlement. In 
any case it cannot become a subject of contention without the con- 
tractor having forwarded to the Commission a statement of his 
demands. 

Art. 41—Law.—In case of action in the law courts the Com- 
mission will be represented by the Commissaire-General. 





ROAD-MAKING IN TURKEY. 

WuEN the condition of Turkey a few years since is taken 
fairly into consideration, it is hardly too much to say that the 
efforts made by the Sultan’s government for the material im- 
provement of that country are amongst the most remarkable 
facts of our day. We have just received a copy of a report made 
to his Excellency Edhem Pacha, Minister of Public Works, whose 
labours for the improvement of the country have been incessant, 
by C. Ritter, director-general of roads, and printed at Constan- 
tinople, on the works and expenses of the route from Guemlek 
to Brussa, or, in other words, from the Sea of Marmora to the 
foot of the range of hills of which Mount Olympus is the 
crown. 

Considering how much English capital, enterprise, and skill 
have been engaged in Turkey and Egypt, we believe that a short 
analysis of this report will not be unacceptable. This important 
route connects Brussa with the sea, being the first road made by 
which vehicles could pass between these two points. It passes by 
Engurdjik, Seldjouk Ghasi, Timourtach, through Tépedjik, to the 
right of the Lake of Kasikli, and is more two hundred 
miles in length. It was solemnly inaugurated on the 5th of 
November, 1865, by the governor of the province, Hamdi Pacha, 
in the presence of a commission from the central government. 
Nothing then remained to be done but the completion of the 
macadamising of a portion of the road, for which purpose a 
roller, or cylindre compresseur, was being made, says the report, at 
Stamboul. Several other important roads are either in course 
of formation or projected, and the main object of the report is 
to show what they are likely to cost the government and the 
population. 

The road passes over a mountainous district, and the steepest 
inclines are those of the hills which lie very close to Guemlek. The 
route was so planned, however, that the rise never exceeds nine or 
nine and a-half in the hundred, and none of these inclines exceed 
fifty yards in length. After passing the valley of Sarakailar, on 
the other side of the hills already referred to, the road rises again 
up tothe gorge of Kourtoulboghaze. Near this gorge is the 
principal chain of mountains on the line. The engineers have 
been able, by means of ten curves, to confine the declivities 
between five and seven and a-half in the hundred, which rarely 
reach the maximum, and in no case for any length of road. The 
culminating point of the road is the Col Riza Pasha Dervend, 
more than twelve hundred feet above the sea. From this point 
the Gulf of Guemlek is just perceptible on the one hand, 
while on the other Mount Olympus rises to view, and the town 
of Brussa, or Brousse, is seen lying at the foot of the mountains, 
its minarets piercing here and there the vapoury veil which gene- 
rally hangs over it. From this point the road descends into the 
valley with inclines rarely surpassing five in a hundred, and 
follows the course of a little stream, known as Eiri Déressi, as far 
as Daoul Dervend, and thence to the village of Timour Tach. 
Here commences the magnificent valley of Brousse, about six 
miles in width. The road passes through luxuriant plantations 
of mulberry trees and vines, through the village of Tépedjik, and 
thence in a straight line for nearly five miles to the principal 
street of the town of Brousse. 

The road is more than 32ft. wide in every of which four- 
tenths are devoted todriftaways, and the side drains are 28in. deep, 
the same in width at the bottom in the plains, and 16in. in the 
mountainous parts. The excavations averaged about nine cubic 
ame for every yard of road. Nocurves of less radius than 8ft. 
ve 


been admitted, and this being thought rather contracted for ° 








a road destined for the conveyance of large timber for shipbuilding, 
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The ions of hill, valley, and plain on this road are as 
follow:--Hil, 12°7; valley, 8°1; and plain, 13°7; and the reporter 
considers the Brousse route a good type of. road of average diffi- 
culty in execution. There are forty-one bridges and aqueducts on 
the line of road. - There is one in masonry at» Keuprubachi 
with a span of 35ft., another in wood in the plain’ of Brousse of 
46ft., and twelve other wooden bridges on a of 13ft. 
opening; all the rest are of small dimensions. e aggregate 
span-of all these bridges and aqueducts,is about 350ft. There 
are also ten fountains and six wells on the road, which is, more- 
over, planted with trees and furnished with stones marking the dis- 
tances from each extremity. The roadway is laid throughout 
with broken stone, or with gravel, to the depth of 12in. 

This grand new route was planned in 1849 and commenced in 
the following year; the works were carried on for six years, when 
they were interrupted for the same period, and were only re-com- 
menced in 1863. So that the time really occupied has been nine 
years, or rather nine seasons of about eight months each, the 
work being suspended during bad weather. The whole of the 
plans and details, as well as the techinical direction of the works, 
were confided to M. Padiano, who has carried it to completion. 

When the road was projected, it was proposed to execute only 
two-thirds of it at first, and it was calculated that with three 
engineers, four overseers (piquewrs), two chief masons, one car- 
penter, sixteen overlookers or gangsmen, and a thousand labourers 
working during four months and a-half for two years, that portion 
of the work could be executed at a cost of 2,300,000 piastres, 
which, taking the piastre at two pence English, would be equiva- 
lent to rather more than £19,000. The labourers were to be 
“convoked from the villages,”: or, in other words, they were to 
be compelled to give their time, receiving: only two piastres a- 
day for their maintenance; but those who chose, and had the 
means, might purchase their liberty at the rate of five piastres 
a-day, the proceeds of which fines were to be employed in paying 
hired labourers. The plan, however, broke down; after an 
experiment of six years the resources were absolutely exhausted; 
the Government, impoverished by the expenses of the Crimean 
war, were .unable to supply the required funds, and the work 
was suspended. When this occurred only 14,700 out of the 
whole 34;500 metres were accomplished; but as the former in- 
cluded 2,500 metres of embankment—the only one on the line, 
the quantity completed is calculated as equivalent to 15,900 
metres; it included, also, the two great bridges in the plain of 
Brousse, eight other bridges, and’ fourteen aqueducts. The 
total cost of this portion of the work was about £31,360, made 
up as follows :—Gift of the Sultan, 600,000 piastres; grant from 
the treasury, 2,094,000 piastres; and redemption money from 
the population, 1,066,000 piastres; making a total of 3,760,000 
piastres. The cost per kilometre, (six-tenths of a mile) being 
nearly £2,000, or more than double the original estimate. 

This enormous difference between the estimate and the actual 
cost caused the Turkish Government to establish an inquiry into 
the subject, and the following is the result, as given by the com- 
mission entrusted with the formation of the road:—In the first 
place, the labourers taken from the villages did far less work 
than had been expected* from ~them—the invariable result of 
compulsory labour... In each brigade of ten, two were employed 
in fetching and preparing food, one was occupied with the care 
of the tents, and a fourth acted as foreman, and did no work; 
so that the effective force was reduced to six, instead of ten, or 
to little more than one-half the nominal. amount. Again, the 

i rs came unprovided with tools, which might have been 
anticipated, but was not. Their attendance was also irregular 
in the extreme; sometimes there were no men to do the work, 
at other times there were more than could be profitably em- 
ployed. As to the free labourers engaged, it was found that 
instead of five, as calculated, the commission had to pay them 
from eight to ten piastres a-day, the carpenters and masons 
demanded from eighteen to twenty instead of twelve, and the 
arabas cost from fifteen to twenty piastres a-day, instead of ten 
as set down in the estimate. 

In consequence of the want of funds, combined with the 
sufferings of the district of Brousse from earthquakes and 
epidemics, the work was almost abandoned from 1856 to 1863. 
When it was taken up again, in the commencement of the latter 
year, a new decree was in force for the formation of roads, by 
which the villagers were required to give their labour without any 
money remuneration whatever. But at the very moment when 
this sacrifice was demanded of the population, the unfortunate 
people had again been ruined by the maladies which attacked 
the vine, the cattle, and the Pane one of the most im- 

rtant resources of the country. The local authorities, there- 
fore, hesitated about carrying out the new regulation, and 
Edhem Pasha, the Minister of Public Works, was compelled to 
go to Brousse and take measures for the execution of the works; 
and finally, one quarter only of the labourers were called upon to 
give their tribute to the undertaking, and thus what should have 
been accomplished in one working season occupied three. The 
total money cost of the second portion of the road, 18,600 
metres, with fifteen bridges and three aqueducts, and including 
the breaking of the stones and rolling of the road, already men- 
tioned as to be done after the inauguration, was 1,100,000 
piastres, or rather less than £500 per kilometre, to which has to 
be added 5,476 days’ work done by the poor villagers, and 
688 days’ service of arabas, or animals’ equivalent, per kilo- 
metre. 

As regards the value of this forced labour we are told, for 
instance, that the average amount of work done in embanking 
was two cubic metres per diem; but, as one man out of ten 
was allowed for the preparation of the labourers’ food, the actual 
work done per man was only 1°80 metres. And as such work 
can be obtained of free labourers at the rate of 3°8 piastres the 
cubic metre, the value of the day’s work by forced labour cannot 
be estimated at more than 6°85 piastres. The result is that the 
second portion of the road cost in all per kilometre, about 
£500 in money, and rather more than the equivalent of that sum 
in forced labour, just over one-half of the cost of the former 
portion. 

The entire route cost upwards of £51,000, of which the forced 
labour of the population represents more than half. As regards 
the rates paid to the engineers, foremen, and others, we have the 
following account —Engineer-in-chief, £300; assistant engineer, 
£155; commissaire, £150; conductor, £120; piqueurs, £50; 
Kiatibs, from £40 to £60; overseers, £30; and Tchaouchs, £20 
per annum. It appears also that during the second portion of 
the work, although only one-fourth of the villagers liable to be 
called upon to labour were convoked, nearly one-third of these 
contributed in money instead of labour, and nearly 10 per cent. 
were either defaulters or were not required, and that of the 
arabas and cattle demanded, the proprietors in three cases out of 
five paid the fine, and twelve per cent. remained due at the end 
of the season. 

These extracts from an interesting and curious document will 
give some idea of the systems employed in Turkey, and alzo of 
the cost of skilled and ordinary labour in that country. 
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GAMBLE’S SALINOMETER. 


Fic.t 





AT the last meeting of the Society of Engineers a salinometer 
was exhibited which attracted a good deal of attention. It was in- 
vented about three years ago by Mr. W. 8. Gamble, chief engineer 
of the steamer City of Norwich, and was verbally described at some 
length by Mr. Jensen in the course of a paper on marine boilers, 
the first portion of which we give elsewhere. As this salinometer 
really appears to deserve the high character it has received, we have 
illustrated it in the accompanying engraving, which, with the fol- 
lowing description, will make its construction perfectly clear. 

Aisa cylindrical metal case, formed with a chamber a and pas- 
sage b, shown in Figs, 3, 4, and 5; B isa glass tube fitting into the 
inner cylinder of the casting A, and made water-tight by washers 
of vul india-rubber; C is a gland with openings ¢; D isa 
metal washer or plate with centre hole guiding the hydrometer, 
resting on C, and screwed closely against it by the metal cap 
piece E; G is a hydrometer, placed loosely within the tube B; f is a 
coloured belt, employed to read off the indications on the scale H, 
fixed or engraved on the margin of the opening of the case; I is a 
picee of metal forming the cock and continuation of the passage 4 
with other openings, fitted with a three-way plug K, shown 
detached in section at Fig. 7; the piece I has passages 1, 2, 3, 4. 
The pipe or union L is to be connected with a pipe leading to the 
boiler, and the pipe or union M is a waste pipe for carrying off the 
overflowing water. The passage 1 in the piece I, when fitted and 
screwed into A, comes opposite to the ] b in the case A, and 
is kept in that position by the set screw 5. _ : 

It will be seen upon referring to Fig. 8 that the cock plug K is 
fitted with a water-tight adjusting screw N, the end of which is 
made conical, and fits into the passage 2 in the cock plug; the 
quantity of water admitted into the salinometer from the steam 
boiler may be regulated as required for keeping up the tempera- 
ture of the incoming water; O is a handle fitted on the square 
of the cock plug; and P is a disc of metal, fixed with divisional 
lines and engraved letters indicating the relative position of the 
passages in the cock plug with those in the cock or seat piece, so 
that by moving the handle, the passages 7 and 8 in the cock plug 
will be brought sparse to the passages 3 and 4 in the piece or 
cock I, and thereby establish a communication between the steam 
boiler and the waste pipe M, thus enabling the water from the 
boiler to be blown through the cock K, instead of blowing through 
the salinometer as commonly practised. By again moving the 
handle the passages 7 and 9 ‘in the cock plug K will be brought 
opposite to the passages 2 and 4 in the piece or cock 1, and a 
direct communication be thus established between the salinometer 
and the waste pipe, for the purpose of emptying the salinometer 
and recharging it again with water from the Soiler when desired. 
Q is a seat cast on the bottom of the inner cylinder a, a, whereon 
rests a vulcanised india-rubber washer, and on this washer rests 
the lower edge of the glass tube B, B; R is an ordinary thermo- 
meter tube, inserted through a hole at g formed in the solid part 7, 
shown in cross section at Fig. 3. 8 is a piece of brass tube, shown 
detached at Figs. 6 and 7, fitting into the hole g; and S is a screw 
for screwing in on the top of the brass tube 8, thereby making the 
bottom part of said tube water-tight on the seat Q! at Fig. 1; his 
an — made through the right-hand margin of the opening 
im the case A at that part, for the reading off of the ther- 
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mometer ; a tube of vulcanised india-rubber i encloses the glass 
tube of the*’thermometer; T is a bracket piece, cast with the 
case A, to be employed for fixing the salinometer in any desired 
position. . 

Supposing the parts to be in the position represented at Fig. 2, 
the water from the boiler would pass into and through the salino- 
meter along the chamber a and passage 6, and pass off by the 
waste pipe M; and by moving the handle O, as before described, 
& —e either from the boiler or from the salinometer may be 
effected. 


THE INSTITUTION OF CIVIL ENGINEERS. 
May 8, 1866. 
JOHN Fow Ler, Esq., President, in the Chair. 
THE paper read was ‘“‘On the Water Supply of the City of 
Paris,” by Mr. G. R. Burnell, M. Inst. C.E. 
This communication was principally confined to the methods 
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The springs of the Dhuis had ziekied, 
the last twenty-one years, 6,698, A nye 
the Surmellin from 450,000 to 670, 
however, believed that, by a series of 
the i of the headlands 
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masonry that was never less than 4ft. 6in. high, and was at times 
increased to 5ft. It was carried on arches.in those 
where the depression of the valleys did not gr » and 
where greater a cast iron eyphon, 3ft. 4in. or 8in. internal 
diameter, was substituted. e section of the aqueduct was in 
general ovoidal, but in places the sides had a curvilinear batter, 
according to the nature of the strata traversed. Its inclination 
‘was, as a rule, , but that of the ayes Was yohfgn, in order 
to accelerate the discharge through them. It was calculated to 
deliver 9,810,476 gallons per day, when running to within lft. of 
the crown of the arch, into the reservoirs lately built at Menil- 
montant, at a height of 301ft. above the level of the Seine. The 
materials employed in the execution of the masonry were pierre 
meuliére set in the cement of Vassy; the whole of the interior 
and of the outside of the arches being “rendered,” to avoid 
interference with the flow from the roughness of the surface, and 
to prevent the infiltration of the land waters. 

The quantity of water obtained from the River Marne, at St. 
Maur, was about 9,000,000 gallons per day, when all the water 
wheels were at work. This was pumped into a second storey of 
the reservoir of Menilmontant, at a height of 287ft. 7in. above 
the Seine. This water was ae. re and limpid, but it was 
rather hard, containing a considerable proportion of bicarbonate 
of lime, in conjunction with a sensible quantity of the carbonate 
of magnesia. 

From the several sources which had been described, it was 
believed that a supply of 15,000,000 gallons per day would be 
obtained in the course of this year, or, together with the existing 
supply, a total of upwards of 47,000,000 gallons per day for a 
population of 1,667,841. 

On the bank of the Seine there had recently been purchased 
a series of spri —, from the chalk formation, at Armen- 
tiéres, in the r 4 of the Vanne, and their volume would be 
increased by the springs of Chigy, St. Philbert, Malhortie, Theil, 
Noe, &c. These waters would be led to Paris by an aqueduct 
104 miles in length, and it was calculated that the quantity that 
would be so delivered would be equal to 22,328, gallons per 
day. When all the works for improving the water supply were 
completed, including the supply derived from the Marne, the 
Canal de l’Oure and its increase, the Artesian wells about to be 
sunk in various parts of the city, &c., it was estimated that there 
would be a gross total of 105,388,160 gallons per day, a quanti 
more than ample for a much larger population than that of Paris 
was likely to become. But it must be borne in mind that the 
waters of the Canal de l'Oure would still constitute more than 
one-half of the whole quantity, and as this canal was navigable it 
was exposed to various sources of impurity. In future two sets 
of pipes were to be established; one to supply spring water from 
the Dhuis, the Marne, and the Vanne, the other to supply the 
waters of the Oure and the Seine for the service of the street 
washing, for the monumental fountains, and for other purposes 
of the municipality. The water new taken from the Seine was 
distributed with all the impurities it might contract during 
either seasons of flood or of drought. An inconsiderable quantity 
was filtered, in the interior of the town, at the fontaines march- 
ands, but the revenue derived from this was equal te about one- 
soventh 'of the total sum received for the sale of water in the 
course of last year. 

Fourteen reservoirs were at present in use, of which four were 
reserved for the waters of the Ourc, nine for those of the Seine, 
and one for those of the aqueduct of Arceuil. Of these the 
last, and two which now distributed the waters of the Seine, were 
to be abandoned on the completion of the new works. The 
reservoirs at Menilmontant and at the telegraph of Belleville, 
lately constructed, were intended to receive the waters of the 
Dhuis and of the Marne; and they were calculated to contain 
together, in the two storeys of arches of which they were com- 
posed, about 294 million gallons. The cubical contents of the 
existing reservoirs, without including that of the Basin de la 
Vilette, at the extremity of the Oanal de l’Ourc, amounted to 
nearly twenty-three millions gallons. A description was then given 
of the reservoirs of Passy and of Menilmontant ; and with to 
the former it was remarked that all the skill and attention of the 
French engineers had been employed in vain in the attempt to 

revent the action of atmospheric causes upon the masonry, whieh 
Rad given serious grounds for uneasiness, owing to the contraction 
and expansion of fhe masonry. It might be that the perfection of 
the setting of the cement upon the masonry had something to do 
with this effect, for it could not yield, like an elastic substance, 
such as mortar of the proper quality of hydraulic lime. In the 
construction of the reservoir at Menilmontant, the surface of the 
excavation in the us marls, which were hard when ag | 
cut, but which idea under the influence of the atmosphere, h: 
been “rendered” with a coating of plaster of Paris 1}in. or 2in. 
in thickness. This had been found to be an efficient temporary 
ae from disintegration, under the effects of rain and of 

rosts. 

The appliances for securing the effectual distribution of the 
water brought into Paris, and the quantities required for the 
different services, were then detailed ; and it was stated that the 
authorities undertook to deliver, when all the works were com- 
pleted, gratuitously to the citizens a total quantity of fifty-four 
million gallons per day. The execution of the works required 
for the distribution of the water to private houses and factories 


adopted for securing the quantity of water required, and for its | has been undertaken by a company, under an agreement 
distribution and delivery; and was founded upon information | with the town for fifty years, during which time it was to 
obtained from M. Belgrand, the engineer-in-chief, as well as from 


numerous official documents. 


collect the water rates, and at the expiration of that period 
the whole of the estate was to become the property of the city. The 


It appeared that when this subject was first seriously entertained | profit arising from the execution of these works, at a 


by the municipality of the enlarged city, in the year 1860, the 


schedule of prices, and a sum agreed upon as a remuneration for 


population of Paris amounted to upwards of 1,600,000, and the | the risk and trouble undertaken by the company, were the first 


quantity of water available from various sources was only 
32,563,028 gallons per day, or rather more than twenty gallons 
per head per diem; but a large portion of this was used for 
municipal purposes, and nearly the whole of it was objectionable 
in quality. A careful study of the Paris basin, with a view to 
ascertain its capacity for furnishing a water supply, as dependent 
upon the geological conditions of the district and upon its meteoro- 
logy, that had been carried on since the year 1844, showed that 
the basin of the Seine was formed of a part of the granite erup- 
tion of the Morvan, succeeded by the Jurassic deposits, without 
the intervention of the old and new red sandstones, or any trace 
of the carboniferous formation; the Jurassic deposits being in 
their turn followed by the cret f tions, and the whole 
being covered with the tertiary strata around Paris itself. It was 
remarked that French engineers and chemists attached great im- 
portance to the presence of the bicarbonate of lime in water for 
drinking purposes; and that they held that a proportion of that 
salt, about sufficient to produce 16 deg. of Dr. k’s scale of 
hardness, was positively beneficial. Accordingly, in selecting the 
source, M. Belgrand gave the preference to the waters that filtered 
through the calcareous formations that outcropped around the 
o—. The waters of the Dhuis. and of the Surmellin were 
rought to Paris from the plains of Champagne. by an aqueduct, 





along which they flowed by gravitation, reaching the city at a | 


somewhat higher level than had been calculated upon. The 
authorities had alse purchased the right to take a considerable 
quantity of water from the River Marne, at St. Maur, above its 
unction with the Seine; while the waters of the Somme Soude | 
ad been at poomnt passed over, and were left for the future ' 
extension of the works, 





charges upon the revenue, and the excess beyond these amounts 
was shared in the proportion of 75 per cent. to the town and 25 
cent. to the company. In this way it had been estimated by 
Belgrand that during the year 1863 seventeen million gallons of 
water had been delivered. The receipts for the private supply in 
1864 amounted to 3,822,760f. from 23,074 subscribers, a number 
which it was calculated would be increased by by in twelve 
months. Considering that there were upwards of fifty thousand 
houses in Paris, this might be cited as a proof, if such were want- 
ing, of the bad effects that must always attend the gratuitous 
supply of water upon the habits of daily life of the citizens. It 
might be added that the price charged to the water carriers at the 
filtering fountains was for 230 gallons, and this quantity was 
retailed for 4s. This increase in the price was one of the princi 
reasons brought forward to justify the great outlay in in 
leading to Paris the spring water from the Dhuis and the Vanne. 
In conclusion, the author thought, upon a review of all the con- 
ditions of the Paris water supply, at it must be regarded as a 
commercial failure; for while the town id 2,060,000f. for 
salaries and repairs, it derived only 4,750,000f. from every 
source of revenue, including interest and sinking fund. It might, 
however; fairly admit of doubt whether the system had been a 
failure, if considered as a means of meeting the wants of the in- 
habitants, who were themselves too poor to pay the rates that 
would be required to defray the expense of conducting the water 
to their houses. But the system was believed to be wrong, inas- 


' much as it entailed upon the city a heavy burthen for the water 


supply, which no one had a direct interest in checking, because it 
was paid for out of the town dues, instead of being made a sepa- 
rate charge upon the funds of the city, 
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ON INCRUSTATION IN MARINE BOILERS.* 
By Mr. P. JENSEN. 

THE question of keeping marine boilers free from deposit or 
inerustations has for many years been one of the most prominent 
before the profession, in fact, ever since the first steamer entered 
sea-water, and it is still well worthy of our closest attention. It 
presents itself to us principally in three distinct forms, viz., safety 
against explosions, economy of fuel, and durability of the boiler 
itself. Now we all know that sea-water causes incrustation and 
corrosion when boiled in a close vessel like a steam boiler. It is 
not, however, intended to enter into the question of internal 
corrosion of marine boilers, though closely connected with the 
subject before us, for fear of extending the length of this paper; 
but we may in passing, note the fact that internal corrosion below 
the level of the water in a marine boiler does take place to some 
extent where the scale has been removed; but that otherwise this 
scale,‘so injurious when allowed to accumulate to any thickness, 
acts the part of a shield or protector*to the plates of the boiler 
against the action of certain salts contained in sea-water, of which 
the muriate of magnesia is by far the most destructive, though, 
happily, the smallest in quantity. And here the author may be 
allowed to call the attention of the meeting to an excellent paper 
** On the Wear and Tear of Boilers,” read before the Society of Arts, 
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ways. This must be understood to apply to boilers properly 

managed, that is to say, in such a way that only a very thin scale 
is allowed to be formed; for, as mentioned above, if thick scale is 
formed anywhere in places exposed to the heat of the furnace or | 
the escaping gases, this circumstance contributes directly to the | 
burning away or oxidising of the plates. This fact, that marine | 
boilers wear out so quickly, must, as far as can be seen at present, | 
remain unaltered so long as salt water is employed, and, in spite 
of repeated trials, and more or less success in surface con- 
densing, still we are far from the general introduction of sur- 
face condensation; and, considering the vast n of marine 
engines in existence worked with common injection condensers 
and salt water in the boilers, the importance of the subject under | 
consideration is left intact. It is now proposed to give a general 
explanation of the a sea-water asit obtains inthe marine boiler. 
The specific i sea-water varies according to different 
localities ; an walling that of pure distilled water 1,000, the 
average specific gravity of sea-water, according to Faraday, is 
1027. For sea-water of the specific gravity of 1027°2, such as he 
used in his experiments, one cubic foot weighs 64°1416 lb., or 
1026265 oz. avoirdupois, and contains of © _ 





April 26th, 1865, by- Mr. F. A. Paget, who treats the subject of 
corrosion of boilers very fully. In the ordinary practice of sea- 
going steamers with common condensers the feed water is drawn 
from the hotwell of the condenser and thence forced into the 
boiler at some point or points near the bottom, and at a tempera- 
ture of about 110 deg. Fah. The evaporation of steam leaves all, 
or sensibly all, saline or other extraneous matters contained in the 
water behind in the boiler, and, unless some means were adopted 
against it, we should, of course, soon get the boiler choked with 
incrustation or deposit. The means — or adopted for this 
purpose are many and varied, as will be seen in the sequel; but 
this much is certain, that any considerable thickness of scale 
allowed to accumalate renders the plates impervious to heat to a 
great extent, as this scale is a bad conductor. The heat generated 
in the furnace, heating the plate next to it, cannot readily 
enough penetrate as far as the water, which, if in constant circula- 
tion, continually exposes fresh particles to the action of heat. 
The consequence is the overheating of the ace and this to such 
an extent that holes may be burnt nearly through, leaving a sheet 
of iron the thickness of writing paper. That explosions do and 
must occur by thus weakening the plates or by rents thus formed 
is an established fact, and has for years formed the subject of 
many investigations and different theories. But even only 
partial explosions caused by rents or collapse of internal parts of 
the boiler have proved dangerous by scalding those that happened 
to be near at the time. The conducting power of wrought iron 
decreases with the temperature, so that at 400 deg. Fah. it has 
little more than half that at 32 deg. Fah.; how it stands with 
still higher temperatures we do not know as yet. If, from some 
reason or other, such as the coating of the plate with incrustation, 
which has sixteen times less conducting power than iron, the 
plate with its covering of crust should become heated to above 
340 deg. Fah., then the water would exist on its surface in a 
spheroidal state, and thus only slowly, and by the forcible ejection 
of it by colder water, enable the heat contained in the plate to 
diffuse itself into the water; thus the plate would get hotter and 
hotter, and at last burn or oxidise where next to the fire. It is 
thus that plates are burned nearly through on account of incrusta- 
tion. Important as is the question of the safety of the marine 
boiler against explosions, it cannot be denied that the economy of 
fuel, as regards marine boilers, has at all times, being a mere 
question of pounds, shillings, and pence, commanded, it is be- 
lieved, as much attention as the consideration of human lives. 
Witness the numerous patents, amounting to about one hundred 
and fifty, that have been taken out in this country for the preven- 
tion of incrustations and consequent loss in evaporative duty in 
marine boilers. Now this is not an occasion for speaking about 
the patent laws, or entering into the desirability of maintaining, 
altering, or abolishing the same; but as one argument in favour of 
maintaining them struck the author while preparing this paper, 
which has a direct bearing on this and most other engineering 
questions, it would be worth while to hear what the opponents of 
the patent laws have to say against it. The — is simply 
this, how and where should we find a complete record of the 
progress of engineering, inventive, and progressive talent but for 
the record of the Patent-office? In spite of all the nonsense that 
is patented, no doubt in sober earnest, still we find a vast amount 
of information in the specifications of patents. Would those that 
speak against patent laws like to do without the pre specifica- 
tions? To return to the subject—it has been said above that the 
scale has sixteen times less conducting power than iron. In an 
inguiry on incrustation of marine boilers by a Frenchman, M. 
Cousté (Annales des Mines, 1854), a paper, hardly noticed in this 
country till Mr. Robert Mallet, in the Practical Mechanic's 
Journal, September, 1862, gave an extract fromit. The following is 
stated:—That with marine boilers, starting quite clean inside, a 
loss of 8 per cent. or 10 per cent. of the evaporative duty of the 
fuel takes place after the first few _— work (a fact every marine 
engineer is aware of). At Bordeaux he found 15 per cent., and at 
Havre, after some days’ constant work, he observed 40 per cent. 
In general practice, he says, it has been estimated that 40 per 
cent. of the heat of the fuel is lost by internal incrustation or 
deposit.t He gives the following analysis of the incrustation of 
French ocean steamers:— 
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The water contained is believed to be mechanically present in 
the pores of the scale, and not chemically dissolved. Of course 
marine boilers are scaled as often as it can be done; but for long 
voyages it is often out of question, Starting with 201b. pressure 
in the boiler and clean fires, it is generally found that on the 
sotond or third day, in spite of greater exertions of the stokers 
aut harder firing, only 19 1b. or less can be kept constantly, and 
this loss in efficiency goes on at an increasing rate. In eight days’ 
constant steaming it has been found (in one instance}that, starting 
with 221b. pressure, the same was reduced to 151b. at the end of 
the voyage, this, it is supposed, without at all forcing the firing. 
‘Take another instance, at random, the Persia loz, from year 1856, 
September 30th to October 9th, inclusive :—-Total number of 
utttical niles travelled, 2,886; total quantity of coals consumed, 
1,202 tons. But whereas the consumption of coals per hour per 
indicated horse power was 3°95 on 30th September (it left New 
York on the 29th), it had increased to 4°314 on the 8th of October 
(4itizan, May, 1860), These few items illustrate sufficiently the 

rell-known fact that incrustation, even only as thick as paper, has 

y great and perceptible influence, tending to counteract the 
economy of fuel. 

As tv durability, marine boilers with all care on an average 
only last five years; but this is chiefly owing to internal and 
external corrosion, rendered more intense by the salts contained 
in sea-water, which, besides, promote galvanic action in various 














* Read before the Society of Engineers, May 7th. 
+ Tais is, however, overrating the case considerably. 
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Chloride of sodium, or common salt .. «6 ss «se es «+ 25°762 
Muriate of magnesia... «2 «ee cf oe ce oo ce es + 3°282 
Sulphate of magnesia... .. «2 «« co co ee ue ec 9319 
Sulphate of lime... «+ +e «+ ee oo ee ee os, oe 1013 
Totar .. oe ce ee woriyee! B1'269 


besides small quantities of other salts, but too minute to be-of any 
consequence. 

Dr. Ure found the largest proportion of salt held in solution, in 
the open sea, to be 38 parts of 1,000, and the smallest 32; the Red 
Sea, however, contains 43 parts in 1,000; the Baltic contains 6°6; | 
the Black Sea, 21; the Arctic Ocean, 28°5; the British Channel, | 
35°5; and the Mediterranean, 38. 

The following table shows the boiling point and specific gravity | 
of water of different densities at a barometric height of 30in. of 


Mercury :— 
Specific 
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Saltness pong” gravity. 
Pure water os «+ +e ss we oe O 212 deg. 3-000 
Common salt water «. «+ +e «of gy 213°2 1-029 
or 214°4 1-058 
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3 216°7 Vis 
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The deposit of salt begins at a density of 4, and at 13 we have 
arrived at the point of saturation, or the point at which water is 
incapable of dissolving any more. According to M. Cousté an im- 

erial gallon of water is capable of holding in solution, at 60 deg. 
‘ah. and at boiling point, viz., in the open air, the following 
weights, nearly :— 


At 60° Fah. At boiling point. 
Carbonate oflime .. .. .. Merelytraces .. .. Merely traces 
Silica... «2 «2 of 8 of i 


70 grains cope ” 
Sulphate of lime .. .. «. 170 ,, oe es ‘ 
Carbonate of magnesia .. 


Sulphate of potassium .. P oc 8 40 ounces 
Chloride of sodium... .. «. 32) C(«s os ‘ee ana 
Chloride of magnesium... .. 266 ,, in ae 580, 
Nitrate oflime.. «5 ss. «©6510)—C—="», ooree 580-—,, 
Chloride oflime .. .. 540, - unlimited. 


The order of deposition in the boiler as the water becomes con- 
centrated is:— 

1st, carbonate of lime; 2nd, sulphate of lime; 3rd, the salts of 
iron and oxides, and some of those of magnesia; 4th, the silica or 
alumina usually with more or less of organic matter; and 5th, 
chloride of sodium or common salt. Now it is well known that 
sulphate of lime is the worst of all the salts in a marine boiler. 
We have seen that 43, or 37 in 100, is the point of saturation for 
common salt, but in the case of sea-water which contains other 
salts besides, 36 parts in 100 saturate at 226 deg., and 30 in a 
hundred at 228 deg. Now taking 20 Ib. pressure, which is the 
most prevailing now, this with a saturation of ,%; to a rise of 
1‘2 deg. per 3's, according to Professor Rankine, corresponds to a 
temperature of say 262°9 deg. Fah. How much salt can be held in 
solution at that temperature is not known to the author; but it is 
well known that the quantity decreases with increased temperature, 
and this is the reason of our not having yet arrived much beyond 
201b. pressure in marine boilers- working with salt water. In 
marine boilers we have chiefly to do with sulphate of lime, the 
proportion of the same so largely preponderating in the incrusta- 
tion on analysis. As to carbonate of lime, this enemy to boilers is 
fortunately not a constituent of salt water except in the Mediter- 
ranean, which contains a trace of it (‘001 in 100 parts). 

Sulphate of lime forms deposits at all temperatures and all 
densities. Salt, on the contrary, forms deposits, as we have seen 
in the foregoing, not to any extent except when in the quantity of 
3x or 34, the quantity of the same required forsaturation decreasing 
with increased temperature, and the amount of deposit that will 
take place long before the point of saturation having been arrived 
at, increasing with increased temperature or pressure. Sulphate of 
lime will deposit at any temperature; but it so happens that 
increase of temperature also increases the amount of deposit of 
this salt, for, according to M. Cousté, the solubility of sulphate of 
lime at different temperatures is as follows. The table indicates 
the solubility for different temperatures, as well as degrees of 
— at which the saturation of sulphate of lime takes 
place:— 
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2 265 130°00 23 | *060 
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Now this table, and that of the amount of salt which can be held | 
in solution at high pressures, say 261b.—a table, the author believes 
not to be found anywhere, would give us as near as possible the | 
quantity of water that ought to be blown out of a boiler to prevent, 
lst, accumulation of chloride of sodium, and 2nd, the depusition 
of sulphate of lime in any quantity injurious to the boiler in any 
high degree. True, there is one way of getting over the difficulty, | 
viz., working with alower pressure, but thisis out of the question for 
several reasons, and we must hence use experience and experiments 
as our guide. From the foregoing it will be clear that every pres- 
sure requires a different treatment and a different amount of water 
to be blown off. If we blow off more than is necessary to prevent 
accumulation of salt in the boiler, we have to pump a greater 
quantity of feed-water in, and consequently a greater amount of 








sulphate of lime in solution, which will be deposited as a hard 


tenacious scale. On the other hand, if we blow off too little, we 
will certainly get less sulphate of lime, but the accumulation of 
common salt will ultimately choke the passages in the boiler. This 
maxim, though true in theory, is modified in practice because of 
disturbing elements, viz., the more or less rapid circulation of the 
water. To strike the just balance it is, as before said, necessary 
to be guided by pos It seems that ignorance has prevailed 
in high quarters till very late years because of want of data. Thus 
we find that Mr. James Napier read a paper in 1859 before the 
Institution of Engineers of Scotland, in which he recommended 
the use of a much larger regenerator (a sort of tubular feed-water 
heater, the heat of the brine blown off being made use of for that 
purpose), and blowing off to 2 greater extent than generally used. 


| He tried the experiment himself, and gave the results in a paper, 


read February 17th, 1854, before the same institution. For the 
screw steamer Lancefield, trading regularly between Glasgow and 
the Hebrides, he made a regenerator of ten times the usual surface, 
and blew off to such an extent as to keep the density of the 
water in the boiler at very nearly the same point as the water in 
the sea. After four weeks running, the boiler was examined, and 
instead of its being clean and free from scale, he found, to his 
surprise, it was coated with a much thicker scale than under usual 
circumstances, but soft, like newly made mortar, but it dried and 
hardened before he could get it ail out, and it was then nearly as 
difficult to scrape as the ordinary hard scale. On one voyage, 
when he was present himself, he gave the boiler as much feed as 
the pump would do, and he observed then that the water in the 
gauge glass was muddy. He continued the experiment for six 
months, but with lesser quantities of feed, and blew off till the 
tubes of the regenerator gave way and then he discontinued. He saw 
then M. Cousté’s paper and the table contained in the same, which 
shows that at two atmospheres pressure sea-water becomes 
saturated with sulphate of lime even at the ordinary density, and 
as he loaded to 401b., and generally worked at 301b., he saw at 
once the explanation of the phenomena. Although he blew off 
constantly from the surface by a conical tube, only some of the 
deposit of precipitate matter could be got rid of. This tallies 
exactly with the experience of some others. Some steamers in the 


| American navy work with about or nearly 301b. pressure and salt 


water, but it is believed not with our ordinary tubular boiler, but 
with long cylindrical boilers having large round tubes and very 
ample water way. In the discussion following, Mr. Elder said he 
had worked marine boilers with 301b. to 35 Tb. and salt water. One 
naturally expected to find most deposit in that section of the 
boiler which contained most salt and lime, but in a boiler divided 
into eighteen parts (supposed to refer to his spiral flue high pressure 
boiler), he found that though in the last section there was two- 
and-a-half times more salt in the water than in that of the first 
section, yet the deposit of lime was about*equal in all parts. 
He concluded that the amount of deposit of lime depended 
on the temperature of the water, and not on the quantity of 
lime in it. The Americans, he said, ran with 40 lb. pres- 
sure, and did not appear to suffer from deposit, but they 
cleaned the boiler whenever they came into port. He found 
the deposit to be greatest where there was no current. He 
had observed boilers running with 451b. for three or four months, 
and there was not much more deposit than when working with 
25 lb. He believed that there was a greater tendency for the lime 
to separate and deposit, but it did not necessarily settle down on 
the heating surface of the boiler. 

The Mechanics’ Magazine, in an article on Incrustation in Marine 
Boilers, February 24th, 1860, mentions Mr. James R. Napier’s 
paper, and assumes, for want of better data, 28 parts of sulphate 
of lime to 1,000 of solution as the limit of saturation in boilers 
working at a pressure not exceeding 20 lb., and finds. that with 
this assumption half the water must be discharged to keep the 
boiler clean, and this is affirmed by the practice of the British and 
North American Mail Company and others. Mr. Thomas Rowan 
found that when he had evaporated 

to of the water a trace of sulphate of lime deposited 

5 ” ” ” 

ys » sulphate of lime deposited in larger quantites ; 

i “ is. » —s @ecided a 

$ o » very large quantities, also magnesia, 
and salt began to form. It is probable, therefore, that half or 
more of the water would have to be blown off in order to prevent 
formation of crust. This means that the density of the water 
should be kept at .3;, for as sea water contains ;'; in its pure state, 
it is evident that half the water must be blown off to keep it at 
double its natural density. It may here be remarked that a 
density of 3; is very generally kept in marine boilers, using about 
20 Ib. pressure of steam, and if this be constantly and carefully 
attended to, no considerable or deleterious thickness of scale accu- 
mulates, at least in places where the circulation is good. 

We come now to a brief survey of the various means proposed or 
adopted for preventing incrustation. They consist in 

1. Surface condensers. 

2. By heating the feed-water to such a temperature before 
entering the boiler, so as to oblige the sulphate of lime and other 
salts to accumulate in the heater only. 

3. By introducing various substances into the feed-water before 
entering the boiler, the feed-water at the same time being subjected 
to heat so as to throw down the salts without allowing the same to 
enter the boiler. 

4. By introducing various substances into the boiler so as to 
neutralise the effect of the salts, and 

5. By blowing off in the usual or various other ways. 

1. Surface condensers: This seems at once to do away with the 
nuisance; the economy anticipated has not, however, been quite 
realised in practice; it has been found necessary to inject a little 
salt water along with the distilled water from the condenser, and 
the duration of the boiler has becn found in many cases to be even 
shorter than with salt water, on the reasons for which it is not 
thought necessary to enter into here. 

2. Heating the feed-water before entering the boiler, to such a 
degree that the salts are supposed to be thrown down in the heater 
instead of the boiler. This looks very feasible, but after all it 
amounts to shifting an evil from one place to another; let the 
heater be choked with salt and incrustation, and the engineer in 
charge has his hands as full as ever. To be admissable on board 
ship it must be compact, and at the same time accessible for 
thorough scaling, two conditions not very easily reconciled. The 
most practical shape is that of a casing with a number of 


dishes or shelves piled on the top of each other, which can be, 


taken out and replaced by clean ones in a short space of time. 
This plan has been patented by Mr. Spencer, No. 896, and in 1864. 
No 86, by M. E. Martin, a French civil engineer. It is possible 
that this idea, by no means novel, possesses practical value, and at 
some future time may prove successful. 

3. The plan of medicating the feed-water in a heater before it 
is admitted to the boiler, feasible and correct in principle as it 
appears, resolves itself, however, into a commercial question, and is 


| contingent upon the price and bulk, and other qualities of the 


substances proposed to be used for neutralising the salts contained 
in the feed-water. Many substances have been proposed for this 


| purpose, some evidently not of a harmless character as regards 


the iron plates of the heater, some evidently so expensive as‘ to 
out of question, and only one or two of a really feasible character. 
This latter class will be treated under the next head, 


(To be continued.) 


SovtH KENSINGTON MvsEUM.. Visitors during the week ending 
12th May, 1866:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. till 10 p.m., 10,320. On Wednesday, Thursday, and Friday 
(admission 6:1.), from 10 a.m. till 6 p.m., 1,816. National Por- 
trait Exhibition, by payment, 3,584. Total, 15,720. Average of 
corresponding week in former years, 10,939, Total from the 
opening of the museum, 6,007,845. 
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RAILWAY MATTERS. 


THE West Riding and Grimsby Company has approved the 
transfer bill to the Great Bathen ond Sheffield and Lincolnshire. 
TuE rails are now laid on the Barnby Don line, and it is ex- 
ted to be completed and passed by the Goyernment inspector 

fore the Ist June. 1 

Tne London and North-Western : is making prepara- 
tions for commencing the Tong-talked-of ‘and much-needed new 
station at Warrington. py 

Tue Act to authorise the Bristol and Portishead Oomgang t 
alter the pier at Portishead, and to construct other works, has 
been approved by the ~ hareholders. 

TuE North Staffor ire line is sw the bill for making a 
railway from Macclesfield to Knutsford Wi as it 
will give another outlet for the North Staffordshire Ce 

Tre Sunningdale and Cambridge Town Company is, with the 
approval of the shareholders, seeking powers to alterations in 
their railway, to raise £20,000 in shares, and to borrow £7,000. 

Lorp REDESDALE has re-introduced the subject of railway finance 
into the House of Lords, and is about to | ‘@ revision of. the 
standing orders for the purpose of creating a new system'of con- 
ducting the finance of these companies. ey 

WE understand that the directors of the Great Eastern Railway 
endeavoured recently to secure the services of Mr. James Allport, 
general manager of the Midland. Mr. Allport, however, remains 
with the Midland, his salary being increased to £4,000 per 
annuin. 

Tue Warren and Franklin Railroad, to run.from Warren on the 
Pacific and Erie Railroad and Allegheny river to Oleopolis, is 
being rapidly pushed through. It is graded already to a point 
below Tideoute, and the company promise to have trains running 
by the 1st of June next. 

A prut for the extension of the Midland Railway from Settle to 
Carlisle, has passed the Commons. Should this important measure 
receive legislative sanction, a second direct route be established 
in a year or two from London to Carlisle, and possibly also from 
London to Glasgow, vid the Glasgow and South-Western. 

On the 9th inst., at Haydock, a railway track was in motion 
until three p.m. It was then placed on a siding, and at ten 
o'clock on Thursday it was found that a thrush had completed the 
building of her nest between the spring and wagon wheel, There 
was the usual ample allowance of straw and careful plastering 
with cow-dung and clay. 

ALonG the line of the Nashville and Decatur rai between 
Columbia and Pulaski, during a thunder-storm recently, half a 
mile of the telegraph wires was melted, and divided into small 
fragments, irregular in — and many of them no larger than a 
buckshot or a small rifie ball. The g insulators were fused, 
and the poles were shivered into fragments. 

A Brut has been prepared for the purpose of ing the name 
of the Pembroke and Tenby Railway Company, and for enabling 
them to extend their railway to Carmarthen and to Milford Haven, 
to lease their undertaking, and for other purposes. So far as the 
Mil-Wales Company is concerned, it simply enables them to make 
working arrangements with the Pembroke and Tenby Company. 

Tae Bristol and Exeter Company has agreed to a bill for 
transferring the Brean Down Railway at Weston-super-Mare to 
the company; to convert a horse tramway at Bridgwater into a 
locomotive line, in order to connect the Bristol and Exeter Rail- 
way with the Corporation wharf; and to lay down the narrow 
gauge between Bridgwater and Yeovil, and to make a junction 
with the narrow gauge Central Somerset line at Highbridge. 

On Monday an inquest was held at Lancaster, upon the body of 
John Bland, who came by his death under the following circum- 
stances:—He was working on a bridge at Scorton, on. the 
Lancaster and Carlisle Railway, about 7ft. from the nearest metals. 
While so engaged a goods train passed, and he was knocked off the 
bridge by a bar of iron projecting from one of the trucks, which 
had shifted from its fastenings. The jury returned a verdict 
that deceased met with his death by being struck in the manner 
above stated. 

On Monday a fatal accident occurred near Maidstone, on the 
South-Eastern line of railway. It appears that an old man named 
Chambers, living in that town, was proceeding home from work 
at the Allington Stone Quarry, on the up four-foot, when he saw 
an up goods train approaching. He stepped on to the down road. 
His cap fell off, which he stooped to pick up, and the 4.40 down 
train which he did not perceive approached, and ran over him, 
literally cutting him to pieces. 


Tue London and North-Western has approved a bill to enable 
the Anglesea Central Railway Company to transfer their under- 
taking, and for other purposes; and a bill for authorising the 
London and South-Western Railway Company to make the Brent- 
ford curve and the Kew Bridge curve, and other works, and for 
authorising arrangements between the London and South-Western 
Reilway Company and other railway companies, and for autho- 
rising a lease or transfer to the Company of the Okehampton 

Railway. 

A SPECIAL meeting was held at Whitehaven on Monday, to con- 
sider the propriety of paying an honorarium to certain officials of 
the Whitehaven Junction Railway Company upon the loss of their 
appointments in consequence of the transfer of the line to another 
company. The chairman proposed that an honorarium be paid to 
Mr. H. Cook, secretary, of £350; Mr. M. Harrison, engineer, £150; 
Mr. J. Rose, locomotive engineer, £250; Mr. D. Murray, ac- 
countant, £100; and Mr. John Corrie, goods clerk, £85. The 
resolution was carried. 


On Friday, at a Wharncliffe meeting of the Manchester, 
Sheffield, and Lincolnshire Railway Company, Mr. Watkin, M.P., 
referring to the failure of Overend, Gurney, and Company, 
remarked that the operations of finance companies were injurious 
to railways, not only as competing with them in the money 
market, but also by promoting the ‘‘ construction of lines before 
their time,” often at high rates of interest for the money advanced. 
In this way there were 500 miles of railway in this country which 
had cost £100,000 for every £50,000 or £60,000 of real work done 
upon them. 


THE report of the directors of the Royal Swedish Railway 
states that the gross receipts from traffic and other sources, after 
deducting the charges for working and maintenance, left a balance 
of £3,428, and the directors were glad that it was sufficient to 
enable them to make a further payment of 2s. (the value of one 
coupon) on account of the arrears of interest due on the obli- 
gations, leaving a small balance. The directors greatly regretted 
that the year had expired without anything definite being settled 
with reference to the negotiations pending between the Swedish 
Government and the company for leasing the line and working it 
for a specified period, in connection with the Government trunk 
line between Stockholm and Gottenburg. 


THE revenue Of the great arterial railway systems appears to 
have been well maintained this year. The Great Western, with 
twenty-one additional miles, uired, to May 6, this year, 
£943,717, as compared with £908,178 in the mding period 
of 1865; the Lancashire and Yorkshire, with no additional miles, 
£757,083, against £658,793; the London and North-Western, with 
no additional miles, £1,931,245, against £1,825,478; the Man- 
chester, Sheffield, and Lincolnshire, with no additional miles, 
235,607, against £311,399; the Midland, with fourteen and a 
quarter additional miles, £876,651, against £811,134; the Great 
Northern, with eighteen additional miles, £635,018, against 
£609,058; the Great Eastern, with forty and three-quarters addi- 
tional miles, £590,158, against £581,216; and the North-Eastern, 
with forty-eight additional miles, £1,172,099, against £1,077,193. 








NOTES AND MEMORANDA. 

THE jets from the “‘ extinctewr” apparatus are said to act as an 
anasthetic. 

M. Joret considers the density of ozone to be one and a-half times 
that of oxygen, viz., 1°658. 

PLATINISED copper vessels are said to equal those of platinum 
for containing strong acid, &c., and are much cheaper. 

NITRO-GLYCERINE freezes at a temperature of about 42 deg. 
Fah., in which state mere friction will occasion it to explode. 

THE liquid bromine, though used in thickness sufficient to quench 
thelight of the brightest flame, exhibits extraordinary diathermancy. 

Cargonic acid under the influence of the electric spark splits 
up into carbonic oxide and oxygen, which latter is strongly 
ozonised, 


Cane sugar heated with bichloride of carbon in a sealed tube 
becomes black. lucose retains its original colour when simi- 
larly treated, 


‘ Wax the gale of. the llth January was at its height, in which 
the ‘oundered, marine barometers at Brest descended con- 
ww 28in. 


THE ucti of, coal from the French collieries in all the 
ents during the year 1865 amounted to ten millions and a- 
half English tons. 


Dr..C. CatvERT has shown that the strength of the hydraulic 
cement made from magnesian limestone is in direct proportion to 
the amount of magnesia. 

Do.Lomire, or maghesian limestone, calcined at a low red heat 
and powdered, and then made into a paste, forms under water a 
stone of extraordinary hardness. 

Many of the most eminent French chemists are of opinion that 
none of the tests in ordinary use can afford satisfactory evidence 
of the presence of ozone in the air. 

Mr. RENNIE succeeded in boiling an by heat derived from 
motion. He placed it in a vessel containing 10 1b. of water, and 
which was made to revolve 232 times in a minute. 

Pror. W. P. BLake, states that a mass of gold formed of im- 

ect crystals has been found seven miles from Georgetown, El 
orado county, California, which weighs 201 ounces. 

In the case of the Mountain Ash murder, Dr. Herapath suc- 
ceeded in proving, ‘by means of the spectroscope, that the stains 
on the handle of the axe were those of human blood. 

Proressor J. THoMson, of Copenhagen, shows that about 13°1 
foot-pounds per minute represent the mechanical equivalent of 
—_ of a spermaceti candle burning at the rate of 1265 grains per 

our. 

Ir the magnesian stones used in the manufacture of cement are 
calcined at too high a temperature the hydraulicity of the material 
is destroyed. The product should be finely ground to improve the 
setting. 

In the metropolis outside “the City” 616 drivers of vehicles 
were convicted of furious driving in the year 1865; 140 persons 
were run over and killed, and 1,707 persons were maimed or 
injured. 

THE persistent white vapours obtained by the slow combustion 
of phosphorus in the air, and supposed by Meissner and others to 
be antozone, has been shown by Braun to consist of nitrite of 
ammonia. 

In addition to their own produce in 1865, the French received 
from England, 1,285,514 tons of coal; from Belgium, 3,136,790 
tons, and from Prussia 873,270 tons. They also imported 631,930 
tons of coke. 

Ir has been ascertained by Dr. Sheridan Muspratt that the 
Harrogate water contains as much as 16°011 grains of proto- 
chloride of iron to the imperial gallon. This is the strongest 
chalybeate spring known. 

THE newer the coal, in a geological sense, the less its calorific 
power ; as the coal becomes older and approximates to anthracite 
in composition the amount of carbon increases, while the cxygen 
decreases. Hence the cause. 


Ir has lately been discovered by a German chemist that a most 
beautiful scarlet or purple dye may be produced from theine. 
This substance occurs in the leaves of a species of horse-chesnut 
and holly which grow in Brazil, as well as in tea. 

M. DurossE states that the sound produced by several species 
of fishes is in most cases the result of muscular vibrations, 
strengthened by transmission to a pneumatic bladder. He claims 
to have established the fact that fishes have voice. 


ANOTHER test of glucose is given by Braun, who heats the 
glucose with some solution of caustic soda, then adds a few drops 
of picric acid and boils, A solution containing glucose becomes 
red. Cane sugar does not produce the same effect. 

A NEw textile plant has been discovered in Mexico. Its fibres 
are extremely long, having the appearance of those of hemp, but 
are much finer. By chemical means it may be reduced to perfect 
whiteness, and the waste may be worked into a pulp for paper. 

M. HEMPEL states that with a powerful electrical machine in 
full activity, and giving strong sparks, the sparks cease und the 
machine loses all tension if the red vapour of hyponitric acid is 
allowed to escape into the space traversed by the spark. 

By mixing 1,368 grains of sulphocyanide of ammonium with an 
equal weight of water at 17 deg. Centigrade, Mr. F. Clowes suc- 
ceeded in produging a cold of — 12 deg. Centigrade.. Theftempera- 
ture of the air was the same as that of the water employed. 

THE presence of a mineral adulteration of flour or meal may be 
readily detected. A*small quantity of the suspected flour is 
shaken up in a glass tube with chloroform. All mineral adultera- 
po gee collect at the bottom, while the flour will float on the 

quid. 

THE greatest cold experienced during the winter on the Matter- 
horn, 10,000ft. above the level of the sea, was — 23 deg. umur 
(194 below zero Fah.). As recently as 24th March the temperature 
= 23°9 Reaumur; the average throughout the winter was— 16 deg. 
aumur, 


A SUPERIOR method of coating the moulds for electrotyping to 
that in which pluinbago is used is as follows :—Coat the par | by 
means of a brush with alcoholic solution of acetate of copper or 
nitrate of silver, after which submit it to the action of sulphuretted 
hydrogen, and when dry it may be used. 

RANKINSTONE shale yields thirty gallons of crude in oil 
and twelve gallons of ammoniacal Teese per ton of ee gered 
other shales in Fifeshire have been examined with similar results. 
The cannel coal of Hucknal Forehard Colliery in Northampton- 
shire yields forty-three gallons of oil to the ton. 

AN iron ore of peculiar character has been discovered in Ireland. 
It has much the appearance of plumbago, leaving a stain 
when rubbed between the fingers. It was unacted upon by the 
blowpipe, and contained no carbonaceous matter. Its composition 
is, ferric oxide, 90°5 ; matter insoluble in HCl and NO,, 9°5. 

THE following is an easy method of detecting whether the red 
colour of wine is artificial or otherwise :—A small piece of bread 
or of sponge which has been well washed is dipped into the wine 
and then placed in water. If the colour is artificial the water 
will be at once coloured; otherwise, the colour will not be apparent 
for half an hour. 

Mr. JuLius W. Apams, of New York, states that. by means of 
Mtr. Stevens’ apparatus for burning petroleum in combination with 
jets of steam, 29°33 pounds weight of water at a temperature of 
60 deg. is converted into steam by the combustion of one pound of 
oil ; whereas, it is said, only 8°16 pounds of water at 60 deg. can 
be converted into steam by one pound of anthracite coal, 








MISCELLANEA. 


A very elegant way of sealing bottles consists in using a mixture 
of gelatine and glycerine. 

A company has been organised in Bothwell, Canada, for the 
manufacture of perfectly tight oil barrels. 

ConGress has a bill eutherising Se construction of a 
bridge over the Mississippi, at Quincy, i 

Tue Australian mail brings news of a terrible explosion at 
Sydney, from the ignition of a quantity of nitro-glycerine. 

Hick AND HARGREAVES is now the name of the firm so long in 
existence at Bolton under the title of Benjamin Hick and Son. 

TELEGRAPHIC communication between Vancouver Island and the 
United States has just been completed by American enterprise. 

On Saturday last, at Furzehill-wood mine, near Horrabridge, 
the water burst in from an old working and eight of the miners 
were drowned. 

Mr. ALEXANDER Munro has been commissioned to execute a 
statue of Watt for Birmingham. The cost, exclusive of pedestal, 
will be about 900 guineas. 

A GeRMAN firm of locomotive builders, who recently completed 
their thousandth engine, gave a dinner and a dollar to every work- 
man to celebrate the event. 

THE specification of a patent taken out at about this time 
last year is only now being published. The blue books are thus 
some five months in arrear. 

THE United States Navy Department has notified Mr. Forbes, 
contractor for the Algonquin, to remove the engine from the same 
and substitute one like that in the Winooski. 

A New feature in the oil development is the fact of oil in large 
quantities having been found on the sides and even upon the tops 
of the hills, at elevations of from 250ft. to 300ft. above the level of 
the creek valley. ° 

In many high-pressure engines where the ports are 
free, the Fre He the valve jong, and the valve pact, 
there is not only an absence of pressure but 4 
created by the momentum of the escaping steam. 

Iv is proposed to make a entary inquiry into the rate of 
coal consumption, the possibility of checking waste, and into the 
probabilities of coal exi at workable depths under the 
permian, new red sandstone, and other superincumbent strata. 

THE manufacture of lubricating oils has now become a distinct 
business. These oils are compounded of petroleum and animal 
oils, and are of different qualities for different purposes. About 
275,0.0 gallons of lub ‘oil were manufactured during the 
year, the value of which was about £50,000. 

THE Post-Office eae er has authorised the attachment to 
each car of the Phi phia Union Passenger Horse Railway 
Company or an iron letter box, with a wide mouth, in the ex- 
terior panel of the car. Persons on the line of the road can thus 
drop letters into the box as the car moves along. 

THE Cincinnati Gazette announces that “ pure essence of coffee ” 
is now made in that city outof the “‘ cheapest, dirtiest 1 ad 
This molasses is boiled, cooled, and when hard, is broken and 
pulverised. Ground rye is then mixed with it, and a small box 
of the mixture, labelled “ pure essence of coffee,” is sold for eighty 
cents. 

Ir is understood that Professor Wilson, of CTs who has 
on several occasions been oo with ti —— 
great agricultural meeti held both here and abroad, been 
appointed by the Forei ce to proceed to Vienna as the repre- 
sentative of the agriculture of Great Britain at the International 
— Exhibition which takes place from the 17th to the 
3lst inst. 

Weunderstand that the Admiralty has resolved, in order totestas 
fully as possible in time of peace the turret principle, as fitted on 
Captain Coles’ plans, to fire a steel bolt at one of the turrets at 
short range, from the Armstrong 10-in. or 300-pounder rifled 12- 
ton gun, now on board the iron armoured frigate Bellerophon. 
The day is not yet fixed for the experiment. 

THE Metropolitan. Board of Works’ account for operations actu- 
ally commenced, or about to be, shows a total expenditure of 
between six and seven millions. Of this considerably more than 
half has been occasioned by the d scheme of main drainage. 
Nearly two millions more are likely to be absorbed by the Thames 
Embankment on the north side, while that on the south is esti- 
mated at a little over a million. 


A company has been established on the Schuylkill, at Phila- 
delphia, which converts daily twenty tons of wood pulp into a soft 
white paper. A number of poy visited these works recently, 
and saw a poplar tree on a side cut down, and witnessed its 
conversion into clear, fine paper, all withjn the space of five hours! 
The price of paper in America has already fallen from 3 per cent. 
to 4 per cent. since these works have been in operation. 

THE operative masons still remain on strike at Blackburn, and 
refuse to accede to any terms other than those they solicited prior 
to coming out on strike. Several attempts have been made duri 
the week to settle the dispute, both on the part of the men and 
the masters, but without a A of the operative hoisters 
and drawers-in employed in some of the mills are out on strike 
for an advance of wages, which has been conceded by some of their 
employers. 

Ir a wheel, 4ft. or 5ft. in diameter, is placed vertically 
balanced upon a steel point, resting on a highly polished metal 
surface in the centre of the wheel, indicators suitably placed will, 
it is said, show that the wheel keeps up a slow continuous motion 
on its centre. In other words, be: so suspended as to be 
+1" of the earth, which rotates on its axis, the wheel 
is left in a perfect state of rest. This is merely a modifica- 
tion of Foucault’s celebrated experiment. 

THE vast deposits of haltum, termed gum, constitute an 
interesting feature in the’ oil regions of Canada West. This 
asphaltum is inspissated petroleum, which has been brought to 
the consistency of resin by atmospheric evaporation. A cubic 
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soon tee om sty ighty cubic feet of lubricating oll, and 
not less t! to eighty cubic feet of lu i 
from a hundred to a hundred and twenty feet of illumina 


oil. Some of the best wells are sunk on and in the vicinity 
these pote of asphaltum. These deposits, in situ, are termed 
gum 


THe first presentation of the Albert Medal for the 
saving of life from shipwreck took ae last Monday, and the 
donor was the Queen in person. . Poppleston, a farmer, of 


Start Point, in Devonshire, who was so fortunate as to save four 
lives from the sea, tho nearly | 
the first person hon by this 

day he delivered, as is the regulation, 
the Board of Trade. In case any one 
wards be convicted of any crime medal has to be 
the Crown. 


Mr. Graves, the member for 1, and the eminent 


owner of that port, has been doing service during the present 
session by moving for the prod and publication of returns 
at large. The amount of valu- 


of great value to the ——— 
able information on scientific subjects suffered to 
lie stowed away in the pigeon-holes of the Admiralty and the 
other Government boards is something incredible.. There can be 
no apes | reason, political or otherwise, why the larger portion of 


such results, always obtained at great ex of pub) 
i of the scientific public. ta 


should not be placed at the 
not pub many of these reports get abso- 
could testify 


course of time, if 
os daaa he Yi cases within our own know- 
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GRIFFITHS’ 


PATENT OIL GAS RETORTS. 


(MANUFACTURED BY MESSRS, ASTBURY AND SON, BIRMINGHAM.) 





In the annexed engraving we illustrate a retort and furnace now 
extensively used in Wales in the extraction of oil from shale, and 
in other parts of the Uunited Kingdom in the manufacture of 
paraffin from cannel coal. It has been designed by Mr. Griffiths, 
the inventor of the popular form of the screw propeller, and has 
proved so successful that about 500 retorts are now in actual use. 
The apparatus is so simple that little explanation is required 
to make its construction and mode of action perfectly clear. It 
consists of a cylindrical cast iron retort cased in fire-brick, and 
built within an oven in such a way that the fla iv completely 
surrounds it on its way to the chimney. In making coal oil it is 
necessary that the heat applied should be moderate yet sufficient. 
The oil is first given off as a gas, which is sub tly 1 1 
into the liquid form on cooling; but if the gas is overheated a 
chemical change takes place, it becomes permanent, and ¢ n no 
more be condensed than air. Mr. Griffiths found, however, that in 
practice the top of the retort was usually the hottest place, yet to 
the top the gas always found its way, thanks to its levity; and 
therefore a considerable percentage assumed the permanent condi- 
tion and was wasted. In order to avoid this he inserts the 
internal iron cage, shown both in the transverse and longitudinal 
sections, and as this cage is placed in the centre of the mass of shale 
or cannel being volatilised, the gas finds its way to the interior with 
the greatest possible facility. The locality of greatest heat exists 
close to the retort walls, but from these the gas escapes all round 
to the centre, which is the coolest place, and thereby the danger 
of overheating is avoided. The following advantages are claim 
to be obtained from this system of construction :—Firstly, that 
the oil is —- of a lighter specific gravity and in greater 
quantities than by any other retort; secondly, that the retorts are 
not liable to fracture, numbers of them having been worked, in 
many cases severely, for more than three years without a single 
instance of fracture from any cause; thirdly, the coke which 
accumulates on the bottom is easily removed without stopping the 
operation of the apparatus; fourthly, the workman can c e and 
discharge these retorts much more easily in consequence of the free 
circulation of air, the cold air entering at the lower door and escaping 
at the upper; and, finally, it is claimed that these retorts cost less 
at the beginning and last longer than others. How far these claims 
are borne out in actual practice we cannot, of course, pretend to 
say with strict precision, but it is sufficiently clear that the appa- 
ratus has been designed on correct scientific principles, and the 
fact that it now enjoys a large sale is tolerably good evidence that 
it really deserves the character which it has received. 

The retorts are made 3ft. 6in. in diameter and 10ft. long, the 
inside cage having a diameter of 2ft. 6in. the whole length of the 
retort. At one end there are two doors, one for charging the 
other for discharging; at the other end is the exit pipe for carry- 
ing off the gas to the condensers. The detailed dimensions can 
be obtained from the scale annexed to the engraving. 








THE MUESELER SAFETY LAMP. 

In the course of different descents we’have made down coal- 
pits, we have always been painfully struck with the very indifferent 
light given by the Davy lamp. Now amongst the thousand or 
so men annually killed in the collieries of this country, we feel 
little doubt that many of these lives are indirectly lost through 
the bad light by which the men are obliged to work. Working 
colliers complain of the poor light they are obliged to work by, 
and more than one have expressed their surprise to us that the 
lamp has not been improved. But inventors have not really been 
backward, though, as a rule, colliery owners have not given them 
much encouragement. At the Museum of Practical Geology in 
Jermyn-street there are more than twenty different speci- 
mens of safety lamps, most of which are safer and afford a 
better light than the Davy. Amongst these is a specimen of 
the Mueseler lamp, which is very extensively used on the 
Continent. In the report on the Belgian coal mines, lately 
addressed by one of our chargés Waffaires at Brussels, Mr. 
Egerton, to the Government, we read that the Belgian law 
“renders the employment of safety lamps compulsory in all 
mines where fire-damp is known to exist. In accordance with 
the police regulation each workman on entering the pit is fur- 
nished with his own lamp locked, and the key kept by a man 
specially charged with the care of the lamps. Thus no collier is 
now able to open his lamp himself. This was found to be neces- 
sary, as the labourers, in order to get a better light to work by, 
were in the habit of taking the tops off their lamps, utterly re- 
gardless of the consequences which might result from their fool- 
hardiness, The Davy safety lamp was, up to the year 1840, the 


only lamp used; but about that time a Belgian engineer, M, 
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Mueseler, brought out the lamp 
which bears hisname, and which 
has now almost entirely sup- 
planted Sir Humphry Davy’s 
invention in the pits of that 
country. The objections urged 
against the Davy lamp were 
these :—First, that it was not 
always to be depended upon 
against every explosive combi- 
nation of atmosphere ; secondly, 
that an enlargement in one of 
the meshes of the iron network was sufficient to cause an explo- | 
sion where fire-damp existed in any quantity; thirdly, that | 
when the lamp was exposed to draught, or moved rapidly, | 
the flame might pass through the meshes and communicate | 
with the explosive gas; fourthly, that a drop of oil, or a mixture | 
of oil and coal-dust, adhering to the outside of the lamp, might | 
become heated and ignite in the midst of fire-damp; and, lastly 
(and this, perhaps, is the gravest. objection to the Davy lamp), 
that its light, which is at no times good, becomes almost totally 
obscured, after being some hours in the pit, from the meshes 
being choked with coal-dust. M. Mueseler’s invention, though 
constructed on the principle of Sir Humphry Davy’s lamp, is 
said to be so far free from its disadvantages that it is perfectly 


Unde 


Fic. t. Fic.e, 


OAV 


ME: 








safe under all atmospheric combinations, even when its wire net- 
work is enlarged or broken; that it gives a light equal to that of 
two Davy lamps, that it burns less oil, and that it goes out 
when the flame is brought into contact with carburetted hydro- 
gen, thereby giving warning of the danger. On the other hand, 
it is heavier than the Davy lamp, and is apt to go out when 
placed on a slant or carried out of the perpendicular. This 
latter objection made the Mueseler lamp unpopular with the pit- 
men, especially in mines where the seams are irregular and on an 
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dark, even where fire-damp did not exist. Notwithstanding this 
fault, the Mueseler lamp, on account of its superior safety 
qualities, is now generally used in the Belgian collieries,” and, 
we may add, also in the collieries of the north of France. 

The accompanying cuts will render its construction easily 
intelligible The wick-holder and the hook for trimming the 


| wick are generally arranged in the same way as with the Davy 


lamp, but a thick cylinder of glass takes up about two-fifths of its 
entire height. A conical tube serves as a chimney to conduct 
outside the products of combustion, and it passes through a 
diaphragm of wire gauze to which it is fixed, The cylinder of 
wire gauze is furnished at the top with a cap of copper-plate, 
and below with a short cylinder of the same material, which 
last is made with a horizontal rim, by means of which it can be 
fixed to the glass cylinder. The air required for the combus- 
tion passes gradually through the cylinder and the wire gauze, 
disc or diaphragm, until it reaches the annular space between 
the chimney and the glass cylinder; coming in contact with the 
wick, it effects the combustion, rises up the centre of the lamp, 
and streams through the chimney and the holes of the top, and 
also through the topmost meshes of the wire cylinder. 

The framework of the lamp is made at the bottom of eight 
vertical rods, which protect the glass cylinder; the wire gauze 
cylinder is protected with only four rods, which are somewhat 
inclined to the axis of the lamp. ll the rods are rivetted 
together to a ring, so that the screwing down of the upper 
framework into the oil-holder keeps the whole together, and all 
the joints tight. 

Mueseler’s lamp weighs about two pounds, which is rather 
more than the weight of the Davy. But the ratio of illuminating 
power is said to be as 28:1. By protecting the flame the glass 
cylinder nevertheless actually effects a saving in the oil burnt, 
especially when the lamp is employed in a current of air. The 
saving of oil is said to be from one-eighth to one-sixth as com- 
pared with the Davy. An objection is the shadow thrown down 
by the ring in the middle, as also the circumstance that, as the 
chimney must be kept very near the wick in order to separate 
the ascending heated current from the descending air which is 
to be burnt, the zone of light it gives is narrow. 

Its mode of construction affords it the great security of the 
Stephenson, or “Geordie” lamp, as, when placed in fire-damp, 
the flame lengthens out, and at once gets extinguished. As the 
air required for combustion comes from above, should +he fire- 
damp which may get into the case get inflamed, the products of 
thecombustion have nottime to escapeupthechimney ; they partly 
remain in the cylinder and mix with the fire-damp coming from 
the outside, so that the flame gets every moment less and less air 
to feed it. In the meantime the carbonic acid gas collects itself 
at the bottom of the cylinder, and puts out the flame as soon as 
it gets high enough. As observed by Mr. Egerton, this lamp is 
unfortunately liable to be extinguished when set in a slanting 
position. It is also subject to get extinguished in an up current 
of air, especially when the collier is coming down the pit ladders. 
Even with these various disadvantages the Mueseler lamp is un- 
doubtedly preferable to the Davy. Its construction, per se, 
makes it safer; and, above all, its superior light must greatly add 
to the personal safety of the collier. The majority of the “ acci- 
dents” occur through falls of the pit wall ; and it must be evi- 
dent that this danger is increased when the collier is working in 
a dim and uncertain light. 








A GENERAL TELEGRAPH OFFIce.—It is said that measures will 
shortly be taken to place all the electric telegraph lines in the 
country in the hands of the Government postal administration, as 
is done in Switzerland and other places. 
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RIDLEY’S CONCRETE MIXER, THAMES EMBANKMENT WORKS. 
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AccorDING to the terms of their agreements, the contractors 
for the Thames Embankment works were bound to use concrete 
inixed by machinery, should the engineer to the Metropoli- 
tan Board of Works deem it desirable. In order to carry out 
this object Mr. Ridley, C.E., engineer to Messrs. Ritson, designed 
the machine shown in the annexed engraving, which has been used 
for some time during the progress of the works with the utmost suc- 
cess. It consists of a sheet iron cylindrical vessel mounted by 
means of arms on a central shaft, which is slightly inclined to the 
horizon, and is supported in ings carried by a wooden frame 
mounted upon travelling wheels. ide the vessel or case are 
four longitudinal shelves f*, /*, bolted to the arms and also the 
inner flanges of the vessel, and which extend in a radial direction 
from the interior of the same about midway to the central axle. 

» J, is a hopper, by means of which the concrete or materials to 
mixed is or are fed continuously into the cylinder, and h, h, is 
a spout by means of which they are delivered or discharged in a 
thoroughly mixed state at the lower end of the machine. The 
elevated end of the cylinder is closed from the rim inwards as far 
as the shelves f*, f*, extend, and the lower end is open, but a 
screen k, k, is placed before it from the top about three-fourths of 
its depth downwards to prevent the materials from flying out, and 
to cause them to drop into the spout A, h. A continuous 
revolution is imparted to the cylindrical vessel by means 
of an endless belt passing around it at or near the centre 
between the rings / from the fly-wheel of a portable engine. 
As the drum revolves the material is continually lifted up, not 
vertically but at an angle with the horizon due to the inclination 
of the maia shaft. When it has nearly reached the highest point, 
however, it falls vertically, and, therefore, further down the 
—— than the point from which it was raised; the materials are 
thus thoroughly incorporated. 

Although the machine is so simple and answers its purpose so 
well, it was found under the given conditions to be more econo- 
mical to mix the concrete by hand. This is due to the fact that 
in order to work the machine to advantage a platform is required 
at the upper end, to the level of which all the material had to be 
raised. ‘I'he difference is small but sensible, and as the stipulation 
was not enforced, most of the concrete used has been hand mixed; 
whether it lost in quality as a result we are not prepared to say. 
Mr. Ridley’s machine is simple and inexpensive, very unlikely to 
get out of order, and capable of turning out a large quantity of 
work in a short time; and it is easy to see that in the majority of 
cases it must prove more economical than hand labour, 





THE LENOIR GAS ENGINE, 

Havinc had considerable opportunities for observing the practical 
working of this machine, the writer has thought some of the 
ager ee of its operation of sufficient interest to be made public. 

e principle of its action is as follows :—The piston moving at 
the beginning of its stroke by the momentum previously im 
to the fly-wheel, draws into the cylinder, through a suitable slide 

ive, @ mixture of common illuminating gas and air. When the 
piston has moved through a little less than half the stroke the valve 
closes, and an electric spark is introduced into the cylinder and 
drives the gases, The expansion caused by the heat of combustion 
ignites the piston during the remainder of the stroke. 

The composition of coal gas is not the same in all cases, but 
varies with the kind of coal used in its manufacture, and the ex- 
tent to which the distillation is carried. A constitution probably 


not far from the average in our cities would be expressed by:— 
Clefamt gas 1. os ce ce oe *e ee ce ee oe 7 
Light carburetted hydrogen... «2 «+ +s «» 56 
Hydrogen te 00 00 00 ce oe oe ee oe oe oe oe Bl 
Carbonic oxide... 1. cc cc co cc o6 6 of oo co of Il 
Bitrogen .. we ce ve co ce ce oe ce ce oe ce oe § 
190 


Now, in combustion one cubic foot of olefiant gas unites with 
three cubic feet of oxygen and gives two cubic feet of carbonic acid 
and two of vapour water. One cubic foot of light carburetted 
hydrogen unites with two cubic feet of oxygen and gives one cubic 
foot of carbonic acid and two of vapour of water. One cubic foot 
of hydrogen unites with one-half a cubic foot of oxygen, and gives 














one cubic foot of vapour of water. One cubic foot of carbonic 
oxide unites with one-half a cubic foot of oxygen, and gives one 
cubic foot of carbonic acid. 

The result of the combustion of 100 cubic feet of coal gas, there- 
fore, will be represented as follows:— 


Vapour of Carbonic 
Oxygen. water, acid, 
Olefiant gas .. .. «.» T7and 21 yields 14 14 
Light carburetted hydrogen 56 ,, 112 ” 56 112 
Hyorogen .. os cc oo 21 w» J ” 21 
Carbonie oxide eo « B® 5s i» ll 
Nitrogen .. ee 5 Nitrogen 5 
149 86 147 
$60 


100 
Nit. associated with oxygen inair 560 
rn 
Original gases 809 yield products of combustn. 793 


We see from this that for the perfect combustion of gas of 
ordinary yay we must supply seven volumes of air for each 
volume of gas, and that for gases containing a greater proportion 
of hydrocarbons a greater quantity of air will be required, and at 
the same time the bulk of the products of combustion will be 

ter. 

By applying a Richard’s indicator of unusually delicate work- 
manship the writer obtained from an engine 84in. diameter of 
cylinder, and 16}in. stroke, diagrams of which the accompanying 
is a fair specimen. 
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DIAGRAM A—50 REVOLUTIONS. 


In this case, as the explosion did not occur immediately on the 
closing of the valve, the tension of the falls to 11 1b. per 


square inch (above a vacuum). After combustion it rises to 48 lb. 
- e ee necessary to produce this pressure is found by the 
ormula;— 


” P; (1 + k (t,—32°) )—P, 


.= 

Pik 
in which ¢, = temperature of the gases before combustion, taken at 
200 deg. on account of the warmth of the cylinder. 

P, is 48 augmented in the proportion $2% and the mean co-effi- 
cient of expansion k of the gases under constant volume is °00204. 
This gives us as the temperature of the gases at the moment of 
combustion, 2,474 deg. The dotted line represents the theoretical 
curve of expansion, taking into account the loss of heat and con- 
sequent fall of pressure due to the work done (which is the proper 
theoretical curve for an indicator di ). The temperature at 
the end of the stroke indicated by this line would be 2,156 deg. 
The actual final temperature shown by the diagram, supposi 
there to be no leakage, is 1,438 deg., and the difference, 718deg., is 
the quantity of heat absorbed by the water jacket with which the 
cylinder is surrounded. It wilt be observed from this card, that 
the explosion takes place so late in the stroke that there is a con- 
siderable available pressure in the cylinder at the end of the stroke, 
which, of course, is not utilised. To prevent this waste, the 
manufacturer of these engines in this country, Mr. Miers Coryell, 
sets the admission valve so as to close earlier ; and this has the 
further advantage, that at the middle of the stroke a given quan- 
tity of work is performed in less time than at the ends, and con- 
sequently there is less loss of heat. 

he diagrams give information which may be of interest to some 
as to the time required for the explosion of such a mixture of gases. 
In this case it appears to be about #, of a second. 

Diagram B was obtained on one occasion when the electrical 
points in the + mp were wet, and owing to the uncertain 
of the spark the explosions were very irregular. It is introd 


+ 82°, 





that the pressure attained in the latter explosions rises somewhat 
higher than the true expansion curve drawn from the point attained 
by explosion near the middle of the stroke (which, as for this pur- 
pose, there is no work to be taken into consideration, would stand 
at the end of the stroke 4°2 lb, higher than that shown). 








ede ee 
DIAGRAM B—45 REVOLUTIONS. lin, = 321b. 


This is probably due to the ter heat acquired by the gases 
before explosion. It will also be noticed that the time fi acquiring 
the maximum pressure is considerably ter in the later explo- 
oo, being yi; of a second in the earlier and y4; or more in the 

r. 

Lastly, the great loss of Ppa by cooling is strikingly shown 
—in equal times the lines fall below the height due to expansion 
alone by an amount } me ay my to the pressure that the gases 
would have at 32 deg. In the early explosions in this diagram 
the pressure rises from 131b. before explosion to 601b. after, 
corresponding to a temperature of 3,090 deg. The dotted line 
represents, as before, the true expansion curve, including the loss 
of 420 deg. of heat and resulting diminutions of pressure due to 
the work done. — 

The construction of these engines is simple, differing in but few 
particulars from an ordi horizontal steam engine. e cylinder 
and heads, as has been intimated, are cast hollow and kept cool by 
a current of water passing through them, The gas and air are 
admitted by a slide valve. The gas pipe is connected to a chamber 
bolted to the cylinder, and between which and the cylinder the 
slide valve moves. The gas passes through a sinall port in the 
back of the valve into the semicircular channel which covers it, 
and through this up and out of the valve into the atmosphere. It 
is then drawn down again by the suction of the piston through a 
number of small holes into the = of the valve, and thence into 
the cylinder. This insures its thorough mixture with the air, 
while, at the same time, it prevents the possibility of explosion, 
since there is nowhere any explosive mixture except in the cylinder 
and oup of the valve, the latter being in open communication with 
the atmos _—s ted 

An air chamber wi coatings, sepie by a slide, is placed 
over the holes in the valve to control the etnies of air. ™ 


A separate valve on the other side of the cylinder is used for the 
exhaust. As constructed in the French e: this part is a weak 
point on account of the great heat to which it is subjected from 


the escaping In the American engines a s current of 
water passes ffrough this valve and entirely removes this difficulty, 

The spark for igniting the gas is ——- by a Bunsen’s battery 
of one or two cells, and a Ruhmkorff coil giving from 100 to 150 
sparks per second, and is distributed to each end of the cylinder. 

To most persons it would probably appear that the great heat 
generated in the cylinder would be destructive of the surfaces. 
The writer, however, examined an engine that had been running 
regularly for a month, using in that time less than a quart of oil, 
and was surprised to find that the bere of the cylinder and the 
piston rod, though dirty from deposits of impurities, were not 
even scratch: 

The explosion of the gas is unattended by any noise unless the 
connections are slack. The only size as yet constructed in this 
country is 4gin. diameter of cylinder by 8jin. stroke, though 
engines of larger dimensions are in process of construction. A 
—— dy t pplied to one of these gave the following 
results:— 





Length of lever .. «2 «eo «2 oc of 08 of os 60 4 feet. 
r Weight applied .. 1. oc oe oe oe of of os 7 pounds, 
Revolutions per minute .. .. oo of 185 





here to show the difference between losions occurring at the 
middle of the stroke and those nearer thee ends, It will be observed 





16,280 foot pounds per minute = j-horse power. 
In France there are engines of 3-horse power and upwards, but 








358 


THE ENGINEER. 


May 18, 1866. 








with the exorbitant of gas in this country, one or two horse 


er is probably as high a power as economically be obtained 
Ste this motor. These engines have the advantage that the ex- 


pense ceases immediately with the work, which is an especial 
recommendation where the work is intermittent. Theycanbestarted 
and stopped instantly by merely turning the gas cock. They are 
absolutely free from danger and do not require the attention of an 
engineer; hence for small powers they are cheaper than steam. On 
account of their safety they are admissable in situations where 
steam would not be.—Journal of the Franklin Institute. 


LETTERS TO THE EDITOR. 
(We do not hold — ible for the opinions of our 
orn 





EVAPORATIVE POWER OF FUEL, 

S1n,—In answer to the question of-your corresp t ‘*C.,” in 
THE ENGINEER of 11th May, I have to state that the evaporative 
power of 64 assigned to hydrogen in my paper, on the authority 
of the experiments of Mes Favre ; has refer- 
ence to hydrogen in the> gaseous condition, that being the only 
condition in which pure hydrogen has hitherto been obtained. 

In that part of my paper which relates to compounds of hy- 
drogen and carbon, in which the hydrogen exists or may exist in 
the liquid or solid condition, I have been careful to avoid making 
any statement to the effect that the evaporative power of hydrogen 
is the same in the solid, liquid, and gaseous conditions. I have 
stated, for exemple, that “*the total evaporative power of any 
compound of hydrogen and carbon is never greater than the sum of 
the separate evaporative powers of those fractions of the weight of 
the compound which consist of hydrogen and carbon respectively;” 
and I have called each of the results of the calculations “‘ greatest 
possible evaporative power.” 

Perhaps | ought, in sending you a copy of the paper, to have 
added an explanation that my object in reading it to the Philoso- 
phical Society of Glasgow was, not to estimate the evaporative 
powers of hydrocarbons with very great precision, but to guard 
against certain highly over-estimated views of those powers. 
There can be no doubt that part of the evaporative power of every 
liquid or solid fuel is expended on the gasification of the fuel 
itself. From the experiments of Messrs. Favre and Silbermann it 
appears probable that in the ,eombbustion of ‘various hydrocarbons, 
the heat so lost ranges from @ barely perceptible quantity to about 
8 per cent. of the whole. Were we to assume 4 per cent. as the 
aver.ige loss of heat from that cause in burning the constituents of 
roci: vil, the evaporative power of that substance would be between 
he and 1°45 times that of carbon, instead of between 1°5 and 

‘D1 times. 

Tn the case of carbon the total evaporative power stated, viz., 
15, is founded upon experiments on the combustion of that fuel in 
the solid condition. ‘There is reason to believe, from experiments 
on the combustion of carbonic éxide gas, that heat equivalent to 
nearly six units of evaporation disappears in the gasification of 
carbon, and that the total heat of combustion of carbon gas is 
probably equivalent nearly to twenty-one units of evaporation. 
But as the carbon in olefiant gas gives only fifteen units of evapo- 
ration, like solid carbon, it is probable that as much heat 
disappears in separating carbon from its combination with hy- 
drogen as in evaporating the same quantity of carbon. 

Glasgow, 12th May, 1866, W. J. Macgvogn Rann 

ENDURANCE TEST OF GUNS, 

Sir, —In reply to the letter of ‘‘ Ferrum Ductilis,” published in 
your impression of the 4th inst., I beg to say that I took the 
particulars of the performance of the Fraser gun from the account 
given in THE ENGINEER of March 16th, which stated the number 
of rounds fired, the total powder burnt, and metal thrown, but 
omitted the weights of the respective charges; and as that account 
was allowed to pass current I assumed it to be correct; if, how- 
ever, that given by ‘‘ Ferrum Ductilis” is the true version, the 
total metal thrown would be 8,448 Ib. per ton instead of 6,7201b., 
as in the table. 

**Ferrum Ductilis” considers that because the calibre of my 
gun is the smallest in the table its ton-weight duty cannot be 
justly compared with that of the others, and he supports this 
opinion by showing that the ton-weight duty of an Enfield rifle 
would considerably exceed that of my gun; but I feel sure that if 
“*Ferrum Ductilis”’ considers the question dispassionately, he will 
admit that it is more “ridiculous” to compare a rifle of Zin. 
calibre, throwing a bullet of one and a quarter ounces, with a gun 
of 6'din. calibre, throwing a 100 lb. shot, than to compare two guns 
both throwing a 1001b. shot, one a Zin. and the other a 6‘din. 
calibre, and this is what I did; for although the Fraser and other 
large guns were included in the table, I selected for comparison 
with mine the Woolwich and the Palliser gun, both of 7in. calibre 
and throwing a shot of 1001b.; further, if that comparison be 
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‘* ridiculous,” the late competitive trial between the Armstrong | 


and Whitworth 70-ponnders must have been still more ridiculous, 


the respective calibres of these being 6*din. and 5in., the difference | 


between whici: is L}in., or three times that between mine and those 
above mentioned. 

As to the question propounded, “ that the strength of the gun 
and the force of the powder move in different ratios, and that the 
larger the calibre of the gun the less able is it to bear the same 
proportionate charge of the weight of the gun,” I would remark 


that it is undoubtedly true that large guns have not hitherto been | 
made to stand so well as small ones, but I think there is some mis- | 


apprehension as to the true explanation of this. I attribute it to 
three causes, viz.: - First, mechanical difficulties in manufacturing 
the gun increase with its size, and, therefore, a large gun is not 


proportionately so strong as a sinaller one; secondly, that as the | 


calibre increases the weight of the projectile, in proportion to the 
area of the bore, also increases, and ofiers greater resistance to the 
powder gases, inducing, of course, increased pressure; and thirdly, 
the greater bulk of powder in proportion to the surface of the 
metal surrounding it allows a greater temperature, and consequent 
increased expansion of the powder gases. On the other hand it 
must be borne in mind that the ignition of powder is not instanta- 
neous, and that when the cartridge is increased beyond a certain 
length it will take a longer time to ignite the whole of it than to 
move the projectile such a distance as will prevent a sufficient 
accumulation of gas to materially increase its pressure; and it 
must further be remembered that there is a limit to the ultimate 
pressure of the powder gas even when confined in the space 
originally occupied by the powder producing it, so that when a 
certain size of gun is arrived at in which the first element comes 
into play, or the ultimate pressure of the powder gas is nearly 
approached, it is clear that an increase in the calibre of the gun 
will not be attended with a corresponding increase of pressure of 
the powder gas; but until these points have been determined by 
caretul experiment it is impossible to say what this size may be. 
There cannot, however, be a question that if two guns of equal or 
nearly equal calibre, of different construction, are matched against 
each other, and one exhibits a marked superiority in strength and 
endurance over the other, that the system adopted in it will be the 
most likely to answer for larger guns; so that all I say is this, my 
gun has exhibited greater strength and endurance than the 7in. guns 
with which it was compared, and, therefore, I contend that there 
is a strong probability that the system upon which it is constructed 
would answer better for larger guns than that upon which they 


| specification, and the manner of performing the invention was 


are inade; and it is most unaccountable that while large sums of | 


money are being spent in experiments of all kinds this system is 
alone rigidly excluded from being fairly tested along with others. 

As to my gun be.ng the only one yet made on the plan, I think 
that ought to tell in 1ts favour; but I suppose ‘‘ Ferrum Ductilis ” 
has become so accustomed to witness the repeated failures of our 
leading gun-makers before the achievement of even moderate 


success, that he cannot realise so unusual a result as the first gun | ordinarily employed in the bearings for the shafts of screw pro- 


on a new plan being made, and succeeding, withouta hitch. I can 
understand that a failure at a first trial would not be a conclusive 
proof of the inefficiency of the as that might occur through 
some defect capable of remedy; butif a first trial prove satisfactory, 
surely it is reasonable to suppose a second will do likewise, on the 
principle that what has been done once can with certainty be done 


again. 

As to the question of ‘‘Ferrum Ductilis” respecting the com- 

eae strength of English and French powder, I believe the 
ormer is generally allowed to be stronger, but the actual per- 
centage is so small as not, I believe, to be of any practical moment, 

Ihave no wish to detract in the least from the merits of the 
Fraser gun; in fact, Mr. Fraser’s ideas, to a certain extent, accord 
with my own, that is, he appears to hold the opinion that i 
object is to concentrate as much strength as possible im and 
immediately around the inner tube, and if that be done it is 
immaterial of what the rest of the gun is composed. Now this 
has always been my view, and I expressed it in the paper I sub- 
mitted to the Ordnance Committee in 1860, along with my plan 
for lining the cast iron guns, since adopted as Major Palliser’s. 
Mr. Fraser, however, seems to think that cheap wrought iron for 
the outside of the gun.is preferable to cast iron; whether he be 
right, experience alone can, I think, fully decide; but whether cast 
iron or wrought iron is to be used, of one thing I feel sure,. that if 
he were to carefully examine the method I adopt of constructing 
the inner tube, he would arrive at the conclusion that by no other 
known method can so great strength be obtained with the same 
quantity of material; and I certainly think that if instead of 
abandoning steel and taking to wrought iron for his inner tube, as 
I understand to be his intention in his next gun, he were to retain 
the steel in an improved form, he would get a still better result 
than that last obtained, whereas by substituting wrought iron I feel 
confident he will get a worse. 

I have only to say, with respect to the remaining paragraphs of 
‘*Ferrum Ductilis’” letter, that I did not include the guns he 
names in the table, as it was limited to guns firing 1001b. shot and 
upwards. No doubt the Armstrong and Whitworth competitive 
guns showed great endurance as to the number of rounds fired, 
total powder burnt, and metal thrown, but the charges for the 
weight of gun were very sinall when compared with mine, only 
2°67 1b. of powder and 18°671b. projectile against 5°171b. and 
31°32 1b. in mine, per ton-weight of gun. Of course, with such 
small charges, a gun must be a very bad one indeed that would 
not sustain long continuous firing; even the French hooped cast 
iron gun of the same calibre, and of less weight by about 3 cwt., 
fires the same weight of projectile with nearly the same charge 
ad infinitum; so that, considering the excessive cost of these guns, 
their performance cannot, I thin!, be considered as anything very 
extraordinary. 

As to his question whether I will show ‘‘ why a patched-up old 
cast iron gun on my plan should endure more than the same 
strengthened on Major Palliser’s,” I must candidly admit that I 
cannot show how to *‘ patch up ” a gun to be at all serviceable, and I 
would not attempt it; but I beg to refer ‘‘ Ferrum Ductilis” to the 
table, and there he will see that the strengthened gun on my plan 
did endure considerably more than either of the Pallisers of two 
tons greater weight. 

With regard to the cost of the Fraser or any other gun, it 
appears to me useless to discuss this question until it is perfectly 
understood upon what basis the prices are estimated; of course a 
very different result will be arrived at if, in one case, the price is 
simply calculated on the bare cost of materials and labour, and in 
the other the items of rent, rates, taxes, interest on capital and 
plant, depreciation of machinery and tools, cost of supervision, 
and other sundry expenses, together with profit, are included, and 
therefore, I can only reply generally to his opinion that ‘‘a wholly 
wrought iron gun can be made cheaper than one composed of cast 
iron combined with wrought iron or steel.” Supposing the inner 
tube to be the same in both guns, it is simply then a question as 
to which is the cheaper for the remainder of the gun, viz., a 
single block of cast iron or the same built up of a number of pieces 
of wrought iron all coiled and welded into hoops, turned, bored, 
and shrunk on; and if the latter can, under the same condition, be 
made cheaper than the former, I think it must be considered quite 
a new fact in engineering experience. 

May 8th, 1866. 
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P. M. Parsons. 





THE SCREW PROPELLER BEARINGS PATENT. 

Srr,— This case has naturally excited a great deal of interest 
from its intrinsic importance in a mechanical point of view, and 
having had the advantage of hearing the Vice-Chancellor deliver 
his admirable judgment on the case, I venture to submit a few 
remarks on some points in it. 

You will not be surprised at my beginning with a reference to 
the point involved in the arguinent on the specification, and it may 
be as well to state at once that my object in doing so is to caution 
patentees and inventors against drawing an inference that because 
the unusually short statement of the nature of the invention in 
this case was held to be without prejudice to the validity of the 
patent, therefore it is not necessary to pay that amount of atten- 
tion to provisional specifications which I have always contended 
for, and which was declared by Lord Westbury, in the sewing 


pellers, yet it did not occur to them that wood was the material 
that would answer the purpose. The patentee, however, made this 
discovery, which was recognised by practical men as most valuable 
directly it was made known to them. 

The learned Vice-Chancellor remarked on the strangeness of the 
third issue which he had to try, ‘‘ Was the alleged invention the 
proper subject-matter of the patent?” following, as it did, an 
issue as to novelty, and another as to sufficiency of description in 
the specification. His Honour seemed to hold distinctly that a 
new invention was necessarily a proper subject-matter for a patent, 
and that to apply wood to the bearings of a screw propeller shaft 
in an uate manner was a new invention, notwithstanding the 
prior application of wood to the ings of the axles of water- 
wheels and If this were not so engineers would not 
have found thé’ diffic which they afterwards acknowledged 
to have: been’ on! yed by the invention of the patentee. 

' As notieé-of-motion for’a néw frial has been already given, it is 
tly to be desired that the decision in the judgment as to what 
is the invention should be accepted in all future proceedings. Why 
should this part of the case be tried over again? The specification 
will remain the same, and it has already been fully sifted and ably 
construed. What else can be made of it? ff such a construction 
of the document be not final, what hope can there be of any ulti- 
mate satisfactory settlement of the question involved in it ? There 
is no doubt that reflecting persons, especially in the commercial 
world, are becoming very much dissatisfied with the ordinary 
administration of the law, owing to the apparent facility that is 
given for appeal. Such persons have the sagacity to see that this 
practice holds out a temptation to unprineipled parties to with- 
hold evidence that ought to be produced, in the first instance, so 
as to obtain a plea for a new trial, should it be convenient to pro- 
long the proceedings in this way. The objectionable practice 
referred to is byno means confined to patent cases, but applies more 
or less to all cases in which there is a large stake between the 
parties and questions of ey to be tried, and it is most 
important for the character of legal administration that a vigorous 
attempt should be made to cure the evil. 
WituiaM Spence, Assoc. Inst. C.E. 
8, Quality-court, Chancery-lane, W.C., 
9th May, 1866. 





SCREW PROPELLERS, 


Srr,—We are not unfrequently reminded of the loss of power 
which the slip of the screw propeller is said to occasion, and unless 
the discussion of this and kindred subjects should, in your opinion, 
already have gone far enough, you may perhaps not object to 
accept the communication which I herewith take the liberty of 
sending you. 

Although it is quite evident that a loss of power of some kind is 
supposed to be incurred, and that this loss is, somehow, considered 
to be due to the slip, opinions seem to be divided as to the precise 
manner in which it takes place, and it is, therefore, more difficult 
to arrive at a just op arrow of the real import of the question 
than might at first be imagin 

If slip here meant what it does not mean, namely, a displace- 
ment of the water, or a yielding of the mediam in which the 
propeller moves, it would simply imply that the acting area of the 
screw has to overcome a diminished resistance, and that, conse- 
quently, the engine has a proportionately smaller load to drive. For 
instance, if ina given case of screw propulsion it were possible 
suddenly to transform the density of the water into that of atino- 
spheric air, the velocity of the propeller would be increased nearly 
nine and a-half fold, but at the same time the resistance to be 
overcome at every turn of the screw would be reduced ninety 
fold. Although the slipping of the driving wheel of a locomotive 
engine upon the rail is not a parallel case, because it only occurs 
under exceptional circumstances, it nevertheless illustrates the 
effect of the displacing of the water in so far as, in both cases, the 
load to be set in motion is diminished; which is proved, in the case 
of the locomotive engine, by the instantaneous increase of the 
velocity of the wheel. And if an indicator diagram were taken at 
the moment when such slipping occurs, it would be found to 
represent but 2 small fraction of the cylinder pressure which it 
would exhibit if the train moved at the speed corresponding with 
the number of revolutions of the wheel. It is a very common 
mistake, when the performances of the screw propeller are under 
discussion, to ignore the motor altogether, as though the scrow 
could indulge in all kinds of tricks, in total defiance and 
independence of the engine; whereas it is a well-known and seli- 
evident fact that no tide, current, wind, or other external force, 
however insignificant in its intensity, can affect either the screw 
or the vesse! without producing an instantaneous reaction upon 
the engine. ; 

The attempt, numerically, to compute the loss which is supposed 
to be due to the slip is not often made, but in those cases where I 
have seen this interesting calculation carried out, the process 
consisted in multiplying the gross indicated power of the engine 
with the observed percentage of slip, the product of this multipli- 
cation representing that loss. Besides being incorrect, in so far as 
the friction of the working parts of the engine and the resistances 
due to the cutting edges and to the surface friction of the screw 
blades can have nothing to do with the slip, this mode of compu- 





machine case, to be universally necessary. 

The argument of the defendant’s counsel, as I understood it, 
was not that there was any discrepancy between the provisional 
and complete specifications, or that the nature of the invention 
ultimately claimed was not indicated in the provisional specifica- 
tion, but that the invention described in both documents was so 
wide that it was not new. 

The invention in the terms of the title of the patent was for | 
‘an improvement in the bearings and bushes for the shafts of 
screw and submerged propellers.” And the statement of the 
nature of the invention in the provisional specification was in these | 
words :—*‘ This invention consists of employing wood in the con- | 
struction of the bearings and bushes for the shafts of screw and | 
submerged propellers.” 

The invention was thus limited to an improvement in the bear- 
ings and bushes for the shafts of screw and submerged propellers, 
and the sole improvement consisted “in employing wood in tle 
construction” of the same. But there is no limitation in the 
mode of applying wood to the purpose. The invention extends to 
the application in all its breadth. 

The propriety of allowing such a meagre statement in the pro- 
visional specification of the nature of the invention is, of course, 
open to grave question. It could easily be shown how much 
inconvenience would often arise from so loose a practice on the 
part of the law officers of the Crown. But, after such a document 
has been allowed, it ought not to prejudice the patent unless the 
final specification could be shown to be inconsistent with it. 
Instead of this the invention claimed, in the present case, corre- 
sponded in exact terms with that announced in the provisional 


sufficiently described in the complete specification. And the only 
question that arises in this part of the case is as to the novelty of 
the invention thus specified. 

But this brings me to remark on what strikes me as being the 
most valuable part of the judgment. Instead of what you very 
aptly characterised in your article on the case of Bovill v. Goodier 
as a “flexible construction of mechanical terms,” we have, in the 
present judgment, a distinct construction, clearly pointing out the 
difference as the solution of a mechanical problem between the 
employment of wood for the bearings of the axle of a water-wheel 
or a grindstone, and its employment in the case of a screw pro- 
peller. 

The conditigns required to be met were so different that although 
engineers were quite familiar with the use of wood in the bearings | 
of water-wheels and grindstozes, and, moreover, were fully alive | 
to the great need of some material as a substitute for the metals 





| that of a diminished speed of the engine. 


tation means, in fact, that although, or rather because the vessel's 
speed is less than it would have been in the absence of all slip, 
the power actually expended is greater than it would have been if 
the vessel had moved just as fast as a screw of the same pitch, 
working ina solid nut, would have propelled her—which is not 
altogether what one would be prepared to expect. 

Ido not, for the present, intend to inquire into the nature of 
that something which, under the name of slip, is held to absorb 
a portion of the propelling power, but merely wish to remark that 
it would follow from the above-mentioned considerations, that the 
power really exerted, after eliminating the inituence of the slip, 
must be taken to be less than that observed in any given case; 
which would be quite impossible upon any other supposition than 
The number of revolu- 
tions of the screw, whose diameter, pitch, and length remain 
unchanged, determines the load, and therefore the power of the 
engine; and as the vessel and all the circumstances attending its 

ropulsion also remain unaltered, a reduced power of the engine 
om implies the necessity of a decreased velocity of the screw 
shaft, and therefore of the vessel; which is equivalent to a 
diminution of the quantity of steam supplied to the cylinder. And 
it is to be especially noticed that even if it were possible to 
reconcile these altered conditions with the original proposition, 
the amount of slip would be found to have undergone no change 
whatever, because it is not affected by the speed at all. 

The summary of the foregoing observations is that, according to 
the theory of the slip, the idea of loss of power involves tho 
assumption that if, with the number of revolutions of the screw 
as observed, the vessel had been propelled a greater distance f. 












power would have been expended. 
principles which regulate the action of steam eng 
ing to the facts, a diminished expenditure of power implies 
necessity of a reduced speed of the engine and vessel, not atier 
by a greater advance per turn of the screw. The two theories are, 
therefore, diametrically opposed to each other. 

If the existence of slip really indicated a loss of power the con- 
clusion would be inevitable that in the absence of slip there would 
be no loss of power; and absence of slip, as the term is generally 
understood or supposed to be understood, represents a speed of the 
vessel as computed by multiplying the observed number of revolu- 
tions of the screw with the pitch thereof. It would, however, be 
easy to demonstrate from the results of actual experiments, that 
in the majority of cases the mere propulsion of the vessel alone at 
the velocity implied by the absence of all slip, would absorb more 
than the net or available power of the engine; and that in a great 
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many other cases the gross indicated power of the engine would be 
insufficient to uce that result. 

Independently of all these considerations, however, we are met 

by the difficulty that sometimes there is no slip at all, and by the 
greater difficulty that more frequently still there is even a negative 
slip. And even if we confine ourselves simply to the consideration 
of those cases in which ‘itive slip occurs, the question may 
arise, and has arisen, whether a positive slip of one half per cent., 
or one of 60 per cent., is as legitimately positive as one of 50 or of 30 
per cent. Now, when an hypothesis, or a theory, if you please, 
eaves three times as many phenomena unexplained as it professes 
to be capable of accounting for, one would suppose that it might 
with advantage be discarded. But in the case of the screw pro- 
peller it appears to be considered quite correct to fix certain limits 
to the application of what I may be permitted to call the primary 
theory, and for what happens beyond those limits to supply an 
auxiliary theory, or rather a choice of auxiliary theories; although 
it would be incorrect to affirm either that those limits have been 
settled with any or, indeed, with the least degree of accuracy, or 
that, as far as they go, any valid reasons have been assigned why 
they should exist at all, or finally, that even the approximate 
correctness of the auxiliary theory (upon whichever of the number 
the selection may fall) has been in anywise established. 

The most reliable experimental results prove that the slip is in 
no sense of the word an index of the efficiency of the screw, and 
that of two different screws fitted successively to the same vessel, 
one with a slip of 36 per cent. may be far superior in propelling 
effect, taking the expenditure of power as astandard of comparison, 
to one of 20 per cent. 

The amount of what we choose to call slip depends altogether 
upon the relative resistance of the screw and vessel, and by alter- 
ing either the dimensions of the screw or the resistance of the 
vessel, or both, we can obtain any amount and any kind of slip of 
this description, without either increasing or decreasing the power 
expended in obtaining a given speed of the vessel, to a greater 
extent than we should expect to find it increased or decreased if 
such a thing, or rather, such a word, as slip had never been heard of. 

In making this statement I specially except those cases in which 
an augmentation of resistance takes place owing to the action of 
external forces, or where the vessel is used as a tug, for reasons 
which I have already alluded to in a former communication, and 
which I now purpose further to explain. 

When the progress of a vessel is opposed by the wind the imme- 
diate consequence is an increase of the resistance of the vessel; 
and it is, moreover, evident that as the force of the wind would 
cause the vessel to move astern unless that retrograde course were 
arrested by the action of the propeller, the engine has in the first 
instance to do a certain amount of work for the sole purpose of 
keeping the vessel stationary before any motion ahead can take 
place ; consequently, the slip of the screw is not only augmented 
in the usual manner, owing to the increased resistance of the 
vessel, but still more so, because the propeller has to revolve toa 
certain extent without producing any progressive motion at all in 
its effort to prevent the vessel from being driven backwards. 
Something similar happens when the vessel has to take another 
vessel in tow ; for, as soon as motion takes place, the vessel to be 
towed produces upon the tug an effect precisely analogous to that 
of acontrary wind. So that if the tug and the vessel to be towed 
happened to be of the same shape and dimensions, and immersed 
to the same extent, the engine would have to do as much work as 
if (having to propel the tug alone) the resistance of the lutter, at 
the unit of velocity, were three times as great as it actually is ; 
and of course the slip would increase accordingly. But it would 
be a great fallacy to say that in either of the cases just mentioned 
the engine had to battle with the slip. 

Nevertheless, I do not mean to assert that the screw has nothing 
else to do than to propel the vessel alone. Indeed, when we 
observe that, as a matter of fact, the slip increases with the 
resistance of the vessel and decreases as that resistance decreases, 
we can scarcely help coming to the conclusion that that portion of 
the whole engine power, the expenditure of which is endeavoured 
to be accounted for by attributing it to the slip, is likewise spent 
in propelling something which, under the circumstances, forms 
part of the vessel. And I would herewith suggest to those whose 
interest it must be to know as much as possible about screw pro- 
pulsion, and who possess the means of making experiments, the 
expediency of trying whether a screw propeller can propel itself 
without the expenditure of any propelling power ? C. 

May 10th, 1866. 





HYDRAULIC PROPELLERS, 


Str,—Our attention has been called to a letter in your journal 
of the 1ith inst., under the heading ‘‘ Hydraulic Propellers,” 
purporting to be written by a Mr. James Young of Glasgow, in 
which statements are made wholly at variance with the facts of 
the case. We do not know the author of the letter, nor have we 
ever heard his name before, but in justice to your readers and to 
ourselves he should have made himself acquainted with the truth 
before he indulged in remarks which, to say the least of them, are 
unwarrantable. 

If Mr. Young will turn to the Glasgow Daily Herald of the 
10th, 13th, and 16th of November last he will there find the 
question brought before the Glasgow public, and our connection 
with the ferry-boat clearly defined. 

In your journal of the 27th February, 1863, you published en- 
gravings and descriptions of our patent of 1862, embracing the 
boat in question; and a reference to these, and to the recently 
published engravings, will show them to be one and the same. 

Further, the Clyde trustees, their engineer, and the makers of 
the machinery, admitted our rights, paid over to us the royalty 
we demanded, and undertook that our name should be placed on 
the boat as the patentees, Under these circumstances our connec- 
tion with the vessel can hardly be termed “ imaginary.” 

The drawings to which Mr. Young refers were prepared by the 
orders of the engineer to the Clyde trustees at our expense. 
We did not decline to make the pump for the ferry-boat, neither 
did we offer to allow the engineer to make it under a royalty. 

In conclusion we beg to inform Mr. Young that if he is disposed 
to make a vessel in which the same system of propulsion is 
adopted we will engage to enforce the payment of a royalty upon 
it, and thus vindicate the validity of our claim to the application 
in the most indisputable manner. 

Essex-street Wharves, Strand, W.C., GWYNNE AND Co. 

London, 16th May, 1866, 





Sr,---I notice in your last number of 11th inst. Messrs. Gwyrne 
and Co.’s reference to my letter in your number of the 4th inst. 
Messrs. Gwynne and Co. have now shifted their grou d of objec- 
tion to Mr. Ruthven’s propeller. It appears to be the arrangement 
of the outlets to which they there lay exclusive claim, and not to 
the use or four outlets simply, as claimed by them, and to which 
claim I raised objection. Messrs. Gwynne and Co. now own that 
Mr. Ruthven’s arrangements are ‘‘quite different” to theirs, an 
acknowledgment I was not prepared for from their previous 
letters, but which is satisfactory to Mr. Ruthven. 

— < sy - Messrs. ae and Co.’s letter is 
scarcely business-like and needs no re rom r 

8, Woburn-place, Russell-square, W.c., Wa. Parrirt. 

17th May, 1866, 








THE CONVERSAZIONE AT THE INSTITUTION OF CIVIL ENGINEERS. 
—The last day for delivering objects for exhibition at the Presi- 
dent’s Conversazione is the morning of the 28th (Monday). 
Though the exhibition will last but one evening, it evidently offers 
an excellent opportunity for quickly making known really good 
mechanical things to the most eminent professional men, the 
greater number of whom are generally present on these annual 
occasions. 





THE PARIS EXHIBITION BUILDING. 


In Toe Enorverr for the 6th of April, we gave a radial 
sectional elevation of the great building now growing up in the 
Champ de Mars, together with an outline ground plan, giving an 
excellent idea of the arrangements and general disposition of the 
various parts of the structure. We then promised to supply further 
particulars in due time, and this promise we have been enabled 
to fultil by the courtesy of the Imperial Commission, and more 
especially by that of M. E. Duval, who has been charged with 
the onerous duty of the preparation of the plans, in the office of 
the director of works, M. T. B. Krantz, chief engineer of the 
department du Ponts et Chausées. We have already received 
accurate copies of the working drawings of a large portion of the 
building, and from these we purpose to select and publish all the 
more interesting features during the next few weeks. 

Before going further it will be well to recall to the minds of 
our readers the general character of the entire design, and in 
order to do this thoroughly we must request them to turn to 
Tue Encrveer for April the 6th. A glance at the engraving of 
the building there given on pages 252 and 253, will show that it 
consists of a series of galleries, or, more properly, arcades, of 
different dimensions, encircling a central court or garden. The 
arrangement of these galleries is shown very clearly in the half plan 
on the next page, this half differing in only one respect from the 
other half, namely, that the central avenue or nave—the grand 
vestibule, as it is called—is of greater width than the correspond- 
ing avenue on the opposite side. Why this difference should exist 
we cannot at present state precisely. As the principal entrance 
to the building is at this end it is possible that extra width has 
been imparted to provide accommodation for numbers where it is 
most likely to be required. In every other respect the halves of 
the building are absolutely identical. The word“ gallery” is not 
ours, and is certainly not the best which could have been selected, 
at least for English ears, inasmuch as it has hitherto, when used 
in connection with buildings of the kind under consideration, 
conveyed the idea of a second partial floor, to which access 
must be obtained by stairs. But in the building of 1867 there 
will be no galleries such as those which existed in our own 
Exhibition buildings of 1851 and 1862. LEverything will be on 
the ground-floor—there will be no going upstairs. We shall find 
presently that the new structure will differ in one or two other 
important points from anything else of the kind ever con- 
structed. The principle of multiplication of parts, so ably 
worked out by the late Sir J. Paxton, has of course been kept 
prominently in view, but it has not been applied in the same 
way as in the Crystal Palace. For all constructive purposes the 
Paris exhibition building will be divided into three distinct por- 
tions; each part will be produced by the multiplication of a 
given element, slightly modified in its dimensions in particular 
places, but the elements differ each from each. These three 
portions constitute as many distinct zones one within the other, 
and are dissimilar not only in form but in material, They are 
known respectively as the inner, the intermediate, and the outer 
galleries. 

The inner galleries, which include the fine art court, the retro- 
spective museum, and the piazza, or marguise, around the 
central garden, are constructed of solid masonry, with roofs of 
iron and glass of moderate span, and presenting nothing of very 
great interest. The outer galleries, on the contrary, which in- 
clude the great machinery court, and that for the products of 
extractive industry on one side, and on the other that devoted to 
the exhibition and sale of food, together with the outer piazza, 
or marquise, will form as a whole one of the most remarkable 
structures ever executed, inasmuch as it will be made throughout 
of wrought iron—pillars, roof, and walls, except of course the 
mere pannelling, being all alike of this material. The roof will 
be unpierced ; light being obtained from cleres‘orey windows in 
the walls above the roof of the adjoining galleries. 

In describing and illustrating this great building we think it 
expedient to commence with the more simple parts of the struc- 
ture. These are the galeries intermediaires—the intermediate 
galleries, so marked on the plan—and they include one small and 
two large courts, and three passages or avenues. They consist of 
light trussed wrought iron roofs, covered with iron and glass, and 
supported on cast iron hollow columns. We have this week 
engraved half the roof of the inner gallery, the neighbouring 
arcade, or passage, and the lean-to roof of the next gallery, the 
portion of wall shown being part of the outer wall of the fine 
arts court. It will be seen that the trussed roof is of a very simple 
design, carrying at the apex a lantern or skylight, of which we 
shall supply full details. The principals are supported on cast 
iron columns, which are connected together by wrought 
iron web girders extending from column to column; the 
opposing columns at opposite sides of the walk or passage 
are also united by cast iron trough girders. These girders 
constitute one of the noteworthy features of the design, 
and in our next impression we propose to give full details 
of one drawn to a large scale; the outer end —referred to 
the central'garden—opens into the cast iron column by which it is 
supported. A wrought iron rectangular gutter runs from trough 
girder to trough girder, and thus all the rain which descends on 
each valley finds its way to this gutter, from it to the 
cross girders, and thence down the hollow columns to the drains. 
The trough girder is used in all cases, but it does not invariably 
open into a hollow column, as it is not necessary for drainage 
that it should do so. Thus a close column is shown in the en- 
graving. Certain of the columns are of considerable length, and 
it has been found advisable to make them in sections, but diffi- 
culties are often encountered in connecting the sections of such 
columns so that they shall be accurately in line and truly 
vertical. To overcome this objection the system of jointing 
illustrated has been devised. A portion of the top end of 
the lower half of the column is bored out sufficiently 
to provide a fair seat. The upper portion is tapered 
off, as will be seen, and descends within the lower portion 
for some distance. Four set screws bear against this, while the 
flange bolts euter large holes, which permit of some motion. 
The upper section of the column is thus easily adjusted by 
screwing or unscrewing the set bolts. Once properly trued, the 
heads of the bolts are cut off, leaving the lower column flush. 
The long descending portion of the upper column also serves to 
lead the rain water from the trough girder away from the joints 
—a sensible advantage. We fancy that it will be unnecessary to 
add another word of description to our engraving ; indeed it ex- 
plains itself. We may add that the dimensions, where figured 
in, are given in English feet and inches; they have been converted 
from the French measures with all the accuracy which is com- 
patible with one place of decimals. 

To the eyes of those unaccustomed to large works the site of 
the Universal Exhibition of 1867 looks still like a vast waste, 
with a little scaffolding growing up here and there with a view 
to future proceedings; but a little examination leads to a 
different conclusion, That the commission and the contractors 





have an immense amount of work to do yet is beyond question ; 
but it is equally undeniable that a great deal has been done in a 
very short time. The whole of the main and tributary drains 
beneath the site of the building itself have been completed for 
some time, and those in the grounds around are in course of 
execution. The great air-ways or ventilating shafts are com- 
pleted as regards their sides, and some portion of them covered 
in; and the same is the case with the great ring of cellars which 
runs round the whole of the building beneath the small outer 
gallery. The pillars which support the roof of the cellars and 
the vaultings of the air-ways are executed by the firm of Cogniet, 
in Béton . These various underground works amount 
together to about four miles in length. In addition to all this 
the whole, or nearly the whole, of the foundations are completed. 

In the centre of the works the three walls so as 

eries are growing up rapidly. There were about a thousand 
ar metres of pe bn finished above g d at the end of the 
third week in April; and the form of these galleries, and the 
contour of the interior garden, were beginning to be distinctly 
marked out. The whole of the masonry to be executed is about 
eighteen thousand cubic metres. 

A large lake is now being excavated in the upper part of the 
Exhibition park, near the Ecole Militaire; and the Horticul- 
tural Society will shortly commence its preparations in the same 
quarters. 

The ironwork of the building is divided between five con- 
tractors, MM. Gouin and Co,, Cail and Co., Joret, Joly, and 
Rigolet ; the contracts were signed at the end of last year for 
the most important parts of the building, and full one-half o1 
the metal framework is now on the ground or on the works «f 
the various contractors. 

The great machinery gallery, the grand feature of the Exhi- 
bition, is now beginning to show itself. When we were last on 
the ground, on the 28th of April, ten of the enormous wrought 
iron pillars were in their places rearing their heads more than 
eighty feet above ground, three pairs being already crowned, or 
in course of being crowned, with their curved girders, and con- 
nected by their cross lattice and side girders, standing thus 
almost alone, for the amount of scaffolding employed is un- 
usually small, the portion of the skeleton of the great gallery 
looks colossal. The t iron pillars are stepped in an iron 
shoe set in masonry, to which they are firmly bolted, and stand 
out against thesky like the body of a gigantic derrick straightened 
out. MM. Cail and Co., who ies been the first to commence 
putting their framework together, are using the simplest pos- 
sible form of scaffolding; the pillars, brought on to the ground 
in three portions and there rivetted together, are got into place 
by means of a common crab attached to a frame scaffold perpen- 
dicular on the side of the former, and with timber booms on the 
opposite side, between which the monster iron pillar is raised on 
end, the lattice girders are then got into places connecting the pairs 
of pillars, and iron joists being laid across a pair of these girders, 
a temporary floor is constructed from which the fixing of the 
curved ribs and tie-pieces is ¢arried on. The other contractors 
are preparing to set up their portions of the great gallery, and 
in one case a very complete ‘olding is erected to run on rails 
between the pillars and take the place of the suspended platform 
employed by MM. Cail and Co, During the present month the 
great machinery gallery, or outer zone of the exhibition buildi 
will present a most interesting spectacle for the engineer; an 
at the same time the intermediate galleries will be growing 
rapidly, and the whole design will begin to develop itself. in its 
entirety. 

The Parisian journals have told the world that about the 
middle of May a large portion of the building would be placed 
at the disposition of the exhibitors, or, rather, the delegates of 
the various committeesand groups. This was simply impossible, 
except upon paper, but the work is being carried on with an 
amount of vigour that promises well for its completion within 
the time specified by the commission for the opening of the 
Exhibition. The performance of such a work in nine, ten, or 
even twelve months will be another proof of the enormous pro- 
gress that has been made during the last few years in matters of 
construction, and visitors to Paris next year will certairlly see 
one of the finest structures that was ever yet raised for & tem- 


porary purpose. 











CoaL IN Cutna.--Extensive mines of coal exist in the mountains 
to the north-west of Pekin. It costs about 16s. per ton at the 
pit’s mouth, and more than double this amount per ton is paid for 
transport to the coast; but the mines are worked in the rudest 
way, and the little coal that finds its way from the western ranges 
to Tien-tsin is conveyed on mules or camels irom the mountains to 
Tung-chow, or the Peiho, and thence down the river in boats to 
this port. From the mines im the northern range there is water 
communication of an indifferent character to Tien-tsin, but the 
quality of this coal is much inferior to that which comes from the 
western mountains. Here, however, is a great source of wealth, 
only waiting the application of European skill and capitul to 
enrich those who undertake its development. There are three 
descriptions of native coal to be purchased in Hankow. One 
known in Chinese as dry coal, is retailed at about 600 cash per 
picul, and that known as sinoke coal is quoted at about /.U cash 
per picul; and a third, which is called white coal, costs about 500 
cash per picul. The dry coal isa sort of coke, and is admravly 
adapted for all household purposes. The smoke and white coal 
are well suited for and employed by steamers. Hankow is 
furnished with coal by the Hunan coal fields, the position of 
which can be determined bya glance at any ordinary map. By 
following from its source the mver (the Hsiang-Kiang), which, 
rising in the Hsiao Ling mountains, flows northwards until it 
reaches the Tung-Ting lake, the district city of Kyang will 
be found situated a short distance above the point where the 
north-east corner of Kiangsi cuts into Hunan. Here are the 
mines which supply the yen-mei, or smoke coal. Procowling 
north we reach the great mart of Hsiang ‘lan, situated at the 
junction of two branch streams with the Hsiang-iniang. The more 
westerly of these streams flows past a city marked on the map as 
the district city of Syang-Syang, and it is in this neighbourhood 
that the ku mei, or ary coal, 1s produced. Further north two 
larger tributaries, also from the west, swell the volume of the 
main river ; thirty miles above this embouchure they unite, and 
at the point of union is the disurict city of Fyang, close to which 
are the hills which yield the pai-mei, or white coal, a description 
of anthracite. On the Yang-tze Captain Biukiston saw no coal 
until he was forty miles beyond Chang-Fu, that is to say, over 
440 miles above Hankow. Acco wo the Chinese tue coal 
produced in Sze-chuen and the western part of Hu Pei is inferior 
to that which comes from Hunan, a statement which would seem 
to be confirmed by the fact of Captain Blakiston seeing at Sha 
Skit, about 190 miles above the outlet of the Tung-‘Ting lake, 
junks laden with Hunan coal bound upwards. Many are of 
opinion that coal should be found much nearer to Hankow; and 
during the past two = two foreign firms—one British and one 
American—have, with the greatest perseverance, been endcavour- 
ing to trace its existence in the Ching-kow hills, ten miles above 
Hankow. The British firm has recently desisted, but the 
American firm still continues its researches. Many of the hills 
between Kin-kiang and Hankow present every appearance of 
—_ in immense treas more especially that fine range 
which terminates eighty-five miles below Hankow, in the pictug 
resque bluff known as the Cock’s Head,—Society of Arts Journal, 
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May 18, 1866. 
TO CORRESPONDENTS. 





evening of each week ; any received after that time must neces- 

, sarily stand over till the following publication. 

*,* Letters intended for publication must be accompanied by the 
names and addresses of a te se 


T. W. (Scarboro’).— Certainly not. 

8. B. (Glasgow).— We know of nothing more sim; 

CAMBRIAN may rest assured that the subject 

T. STEEL.—A letter will be forwarded to this correspondent on receipt of his 
address. 

C. D. (Newcastle).—You will probably receive the required information through 
another channel. , ; 

S. $.—Mineralogy and geology are not necessary ; theoretical and applied mecha - 
nics are, a8 a matter of course. 

F.—Your objection is easily overcome by making the chains ly strong ; 
and, in any case, as we understand it, it applies to every rigid tn existence. 


BATEAU A VAPEUR.—Apply to the offices of the Cunard Companyeat Liverpool 
or at those of the Royal Mail Company at Southampton, A little interest is 


necessary. : 

C. G. )Aiexandria).— We regret that at the present moment we are unable to 
assist you. Until you have a protection you would risk 
the ‘oss of your invention by exposing it for sale, 

A READER (Leeds).— Gay - Lussac several years since laid down the following 
laws :—I\st. All gases have the same coefficient of expansion as air, 2nd. This 
coefficient is the same whatever be the pressure supported by the gas. These laws 
are not rigorously exact, but they are sufficiently so for all ordinary purposes. 
More accurate experiments than those conducted by Gay-Lussac gave the following 
coefficients of expansion for a single degree:—Air, 0°0036650; hydrogen, 
0°0036678 ; nitrogen, 0°0036682; sulphurous acid, 0°0036606. In round num- 
bers air expands \1-3,000ths of its volume for each addition of one degree of 
heat. 


which is really accurate. 
have due consideration at 


MEASURING SHIPS, 
(To the Editor of The Engineer.) 

S1z,—Can you Inform me where I can find a detailed explanation of the 
American system of measuring ships for tonnage? I have referred to an 
American cyclopadia without being able to find it. In James’ “ Naval Occur- 
rences” there i: a brief allusion but not a complete description, and he is pro- 
bably out of date now, MERCANTILE MARINE, 

ELECTRICAL CLOCKS. 
(To the Editor of the Engineer.) 

STR,—Will you permit me to ask whether any electric clock with striking 
and chiming powers has been erected, and where—what are the particulars of 
its construction, and cost? A reply from yourself, or any of your correspon- 
dents, will greatly oblige. THOMAS LEWIS. 
(As far as we are aware no such clock has ever been made, nor would it 

any sensible advantage as a timekeeper for the required purpose. 

has only been applied as a motive power to clocks of small dimensions,— ED, E.} 





POWER FOR WORKING COAL-CUTTING MACHINES, 
(To the Editor of The Engineer.) 

$1R,- Can you kindly inform me whether any really useful engine is manu- 
factured to work by electricity or other power (not steam), such as might be 
used to work a coal-cutting machine in collieries without fear of explosions ? 
The necessary pipes for condensed air or water pressure are cumbersome and 
expensive, particularly as the work is constantly shifting; and though no elec- 
trical or other engine can compete with steam power on the surface, the diffi- 
culties below ground bring a new element into the calculation. A. B. 
[Our correspondent's letter opens up an important question, We need hardly 

point out that at present there is no such motive power as he alludes to, if we 

except the Lenoir gas engine, An impure gas is plenty enough in many mines, 

and it is possible that the arrangements of the Lenoir engine might be so modi- 

fied as to render it suitable for the purposes of the miner, The discovery in 

electricity which we described last week apparently opens up a new field for 

those in search of a motive power.—ED. E.] 


PILE-CUTTING MACHINERY. 
(To the Editor of The Engineer.) 

SIR,—Seeing in your <-> paper of May 11th a description of machinery 
for this purpose now being u: at the Thames Embankment, it may perhaps 
interest your readers to learn that a very similar apparatus was employed by 
the writer, in the winters of 1854 and 1855, to cut off the elm piles which form 
a foundation for the landing steps between Westminster Bridge and the new 
Houses of Parli The diff between the apparatus illustrated and mine 
lay in matters of detail, such as employing a common portable engine to drive 
the circular saw, instead of the neat arrangement you have illustrated. The 
piles were cut off several feet below low water-mark, and as there was a 
wrought iron tongue, 24in. by 2in., between cach pile, which had to be cut 
through, you may judge the op jon p i more difficulties than where 
timber only has to be sawn. Should you think proper to insert this, there may 
be readers of THE ENGINEER who are able to confirm my statement, and give 
me credit for having first applied a circular saw to cut off piles below water. 

E. ELLIOTT, Superintendent-Engineer. 

30 Wharf, City Basin, May 15th, 1866. 


THE PALLISER GUN. 
(To the Editor of The Engineer.) 
$tR,—I beg to inform you that my statement as to the work upon the 7-in. 
gun not having been performed in accordance with the drawings supplied by 
me, has led to a discussion in which I have been convinced, by those who per- 
formed that work, that my drawings were incomplete, and that it was owing 
to this incompleteness that the work was not performed in the manner I had 








intended. 

There can, I imagine, be no doubt but that the proper course to adopt in a 
case of this kind is at once fully and freely to acknowledge oneself in error, and 
to express regret at having made the statement ; and I therefore trust you wili 
kindly afford me the opportunity of doing so. 

The incompleteness to which I refer is that, in order to have obtained a 
female through-thread in the cast iron breech of the gun, the thread should 
have been shown in the drawing continued into the wrought iron tube suffi- 
ciently far to have allowed room for the tool to pass through the cast iron. 

Army and Navy Club, May 10th, 1866. W. PALLISER. 
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to the War Department, Kuyal Arsenal, Woolwich, 


Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on Thursday evening in each week, The charge for four lines and under is 
three shillings ; each line afterwards, . The line averages eight words; 
blocks are the same rate for the space they fill. All single advertise- 
ments from the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or tt can, if preferred, be supplied direct from 
the office on the following terms (paid in advance): 

Half-yearly (including double number) 158. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

Uf credit be taken, an extra charge of two shillings and sizpence per annum will 

be made. 


” THR ENGINERR és registered for transmission abroad. 


THE ENGINEER. 


FRIDAY, MAY 18, 1866. 


LLOYD'S REGISTER ¥, THE BOARD OF TRADE. 
For more than fifty years it has been found neces- 
sary to subject chain cables and anchors to a regular 
test, The introducer of chain cables, Lieutenant Samuel 
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Some time before the passing of this Act, and in conse- 
quence of the revelations contained in the report and 
—— ee velond the (1860) select ae on 
es and anchors, Lloyd’s Registry v roperly deter- 
mined to take the matter of testing the os tackle of the 
ships they classed into their own hands. But, as is well 
known to the shipping interest, the underwriting com- 
munity of Lloyd’s have in many other matters remained 
strangely behindthetimes. When we say that their rules ex- 
clude such vessels as the Great Britain, still one of the most 
successful ships afloat, and have admitted, and still admit, 
such vessels as the London and the Amalia, we say 
sufficient to account for the unpleasant facts that the 
Liverpool steamship owners have had to form associations 
expressly to insure vessels of modern and improved con- 
struction, and that the French Lloyd’s “ Veritas,” has 
taken, and is still taking, much more of the business of our 
London underwriters than is generally known to the 
ublic. For the many ships, therefore, not classed at 
Ployd’s, this measure on the part of the Register Com- 
mittee could have no direct benefit; and the wretched 
cables produced by unscrupulous competition would still 
find a market amongst a large proportion of our merchant 


navy. 

4 tting his Chain Cable and Anchor Act passed 
through Parliament, Mr. Laird had to at first encounter 
much — from the Government, which naturally, like 
most of us, does not love an increase in its sibilities. 
When, however, the measure was, so to 8 forced on 
the Board of Trade, it became necessary to frame some 
rules according to which the testing machines to be licensed 
should be constructed, and the testing should be conducted, 
in order to get everything in preparation for the coming 
into force of the Act. r. Galloway, the senior engineer, 
surveyor of the board, and Mr. Gray (the author of an 
able paper lately read before the Society of Arts and 
strongly directed inst direct Government interference 
in matters of construction) were accordingly deputed 
by the board to examine all the different testing machines 
in the country. They examined thirty-eight of these, and 
in the report they subsequently drew up, recommended 
certain requirements for official adoption by the board. 
Now the opinions arrived at by these gentlemen unfor- 
tunately went dead inst the design of the machine 
erected by Mr. T. M. Gladstone, the engineer of Lloyd’s 
proving house, and as the adoption by the board of these 
opinions would necessarily bring with it a complete 

teration of that machine, the Board of Trade determined 
to take, for this and other reasons, what they thought the 
most competent advice on the matter. In October, 1864, 
the President of the Board of Trade accordingly sent copies 
of these rules to Sir W. G. Armstrong, Mr. Fairbairn, Mr. 
John Hick, Mr. Penn, and Mr. Paget, asking these gentle- 
men to report upon them. This was done, and in Decem- 
ber, 1864, the Government consequently published their 

uirements in our own advertising columns and in those 
of other journals. Sir W. G. Armstrong, in the testing 
house. at Birkenhead we described last year,* had, so to 
speak, already committed himself to a certain mode of 
construction for these apparatus, and Mr. Paget, in a paper 
read before the Society of Arts,t in May, 1864, had advo- 
cated the principal rules now adopted by the Board of 
Trade; but no one can suppose that Mr. Fairbairn, Mr. 
Hick, or Mr. Penn had prejudged the case one way or 
another. 

That the chairman and the chain cable committee of 
Lloyd’s Register should have felt annoyed at the unpleasant 
position thus made for them in their relation to the main 
committee was only natural; and it was also very 
natural that they and their engineer should contest the 
application of these rules to their machine by all the means 
in their power. An account of some of the reports and 
correspondence between Lloyd’s and the board will be 
found in THz Enerneer for May 26, 1865. To cut a long 
story short, the Board of Trade, with the same laudable 
desire to avoid the responsibility of opposing such an im- 

rtant public community as Lloyd's, and a gentleman so 

ighly connected in official quarters as Mr. G one, de- 
termined to call in the gentlemen who had previously 
reported on their rules for a special report on the machine 
at Poplar. Liloyd’s Register had, in fact, by that time 
complied with all the official requirements, excepting only 
that according to which “ the machine shall be constructed 
“ to test not more than fifteen fathoms at one time.” On 
this occasion, however, Mr. Hawkshaw’s opinion was also 
asked, The result of the inspection of the machine at 
Poplar was that a report, framed as mildly as ible, by 
Sir W. G. Armstrong, Mr. Fairbairn, Mr. outset 
Mr. Penn, and Mr. Paget, contirmed the view taken by the 
Board of Trade as to their duty in this matter. Mr. Hick 
was unavoidably absent, but, on the 8th of June, he wrote 
from Bolton that he quite “concurred in the opinions given 
by the other gentlemen of the commission,” 

It is probable that the matter would have rested here 
if it had not happened that Mr. Galloway, C.E., the 
inspector of proving establishment apparatus and ma- 
chinery, found himself obliged to report to the Board of 
Trade against the proceedings of Mr. Gladstone with re- 
ference to the testing machines licensed by Lloyd’s—who, 


by the way, very properly adopt this plan to inst 
the abuses of testing by private at me It actually ap- 
pears from Mr. Galloway's reports that ail the machines 


approved by Mr. Gladstone were more or less erroneous. 


* See Tue Excrnger for September Ist, 1865, p. 127. It will 
be perceived that it is a model of its kind. 
+ See Tue Encinzer of May 13th, 1864, p, 287 — 90, 


be plated before the anes Toye! Reneter, which 
committee 's ister, whi 
waded on the 12th of October last. The committee of 
Lloyd’s then evidently determined to re-open 
question, and on the 16th of November they referred 
matter to Mr, Bidder, Mr. Edwin Clark, 
Hawkesley. With a mass of other lence, forming 
uite a book, the report of these 
Soohen printed and distributed by Lloyd’s 


gentlemen 
this report con anodes up ; 
ir 


icts absolutely e 
the present in thé matter b: the Board of Trade and 
ineers and advisers, we have no doubt that it must have 
afforded much ag ot to the chain = committee at 
ite Lion-court. Unprofessional people are obliged to 
judge these mattersat second-hand, mal om engineering autho- 
rities are here matched by other authorities, the minds of 
these worthy underwriters and shipowners must be in a 
most delightful state of bewilderment. The questions at 
issue are now involved in such a cuttlefish-like cloud of ink 
that it will require some time and attention, even for a 
sound engineer, to get hold of the matter. Instead of the 
compound levers, by which the actual pull exerted by the 
resses is correctly weighed, Messrs. Bidder, Clark, and 
wkesley recommend an additional cylinder piston and 
lever, weching with “ oil, to the full extent of the re 
“applied in testing.” This oy de based on sumilarly 
mistaken views, was advocated year in our columns 
by a former contributor, whose effusion we felt obliged 
to relegate to that portion of our paper where opinions 
are expressed for which “we do not hold ourselves respon- 
“sible.” The pro is wonderfully ingenious, but the 
second cylinder will require a set of levers if it be wished 
to ascertain the pull in the cable within a few tons. It is 
seldom that an untried scheme is advocated by engineers 
in preference to a plan adopted and found to answer for 
more than half a century, and Mr. Bidder will convince 
us as to his sincerity by suppressing all the “costly” and 
“complicated” lever weighing machines, so difficult to keep 
in repair, on the railway lines with which he is connected ; 
substituting in their stead his ~—_ ? oo pistons 
“ and levers, working in oil.” But, before he does this, he 
will probably re-consider the matter, and an examination 
of the tabulated results of some hundreds of experiments 
we intend to shortly publish, will probably convince him 
that each machine would require an entire class of calcu- 
lating boys to take the aberrations of his pet apparatus 
into account, 

In the same way, the “economy, both of time and 
“labour,” discovered by Messrs. Bidder, Clark, and 
Hawkesley to be effected in testing long lengths of 
seventy-five fathoms, vanishes when it is remembered that, 
while it takes less than five minutes to put on the strain, a 
proper examination (the real test) ought to take not less 
than one hour and a half. As regards the supposed 
economy of testing a long length, “ with its shackles,” it is 
forgotten that there is only one shackle to every fifteen 
fathoms. There are other points in the matter on which 
we cannot dwell at the fag-end of an article, but there can 
be no doubt that any intelligent reader could turn the 
report inside out—an operation which, we doubt not, will 
soon be carried out by the Government, 


s 


COMPETITIVE GUN-CARRIAGES, 


Durine the last few months we have carefully watched 
and accurately reported the ay oy of the experiments 
which have been conducted by the Government with « 
view to test the merits of the novel systems of working 
heavy guns pro by Scott, Cunningham, and others. 
Our readers will remember that these experiments were 
commenced on board the Minotaur, subsequently suspended 
for a time in order to enable Sir W. Armstrong to join the 
ranks of the competitors with a gun-carriage of his own 
invention, and resumed within the last fortnight on board 
the Bellerophon. The trial has been finally concluded ; the 
Bellerophon returned to Portsmouth from her cruise vn 
Saturday, her guns have been landed, and it now becomes 
our a to state accurately what have been the results 
obtained. 

The competing consisted, first, of an iron car- 
riage and slide designed by Captain Scott, R.N.; secondly, 
of an iron carriage and slide constructed at the Royal 
Arsenal, we believe under the inspection of Captain A. C, 
Key of the Excellent, and Colonel Clark; thirdly, of a 
wooden carriage and slide constructed from Admiralty 
designs; and, fourthly, of an iron carriage and slide con- 
structed by Sir William Armstrong. The wooden carri 
was mounted with a 10-in. 12-ton rifled gun; all the others 
carried 12-ton rifled # Yin. bore. Mr. Cunningham’s 
training gear was fitted to the Admiralty i It was 
found ey to obtain a ter roll than about 7 deg. 
from the Bellerophon ; but this, moderate as it was, sufficed 
to prove that two of the carriages out of the four were 
totally unequal to the work thrown upon them. ‘The 
Arsenal carriage gave way in almost every detail; the 
running in and out chains were broken, and the teeth 
stripped from the wheels—a result which could almost have 
been foretold by any engineer who had the opportunity of 
examining it carefully. The cheeks of the carriage consist 
each of a single plate of iron, instead of a box girder, and 
the trunnions of the gun are too sbort to bear on the 
plates, being in fact supported on angle irons rivetted 
to their inner sides, it is not too much to say 
that had the training gear of this i not 
broken down, the carriage itself would have been 
shaken to pieces. In a mechanical point of view it 
is defective in every icular of its constructive details. 
The Admiralty wooden carriage was only fired a few 
rounds, and then only as a lee as the com with 
which it was fitted absolutely failed to hold the 
— - 4 cha were used instead of the fu 
charges of 50 lb. r. Cunningham’s broke dow 
and the competition thus virtually seated betwesk Sir Ww, 
Armstrong’s and in Scott’s i latter 
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fully maintained the hi character it bed already earned 
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during the trials.on board the Minotaur, and the problem 
of working 12-ton guns on the broadside may be regarded 
as definitely solv Sir W. Armstrong’s carriage proved 
to be strong and tolerably efficient, but it could only be 
worked at a very moderate speed. We are not generally 
disposed to interfere with the claims to originality set up 
by» rival inventors, but we shall be guilty of no 
injustice when we. state that a very remarkable coin- 
cidence, to say the least, exists between the Armstrong 
carriage, completed but the other day, and ‘the: Scott 
carriage, its senior by several months. The compressors 
are strangely alike, and in both the gun is run out by an 
endless chain placed within the slide and working overtwo 
pitch wheels put in motion by suitable gear. In the Scott 
carriage, however, the gear is properly proportioned, in 
the Armstrong carriage it is not, and, us a result, the gun 
mounted on the latter could only be worked at a miserably 
slow pace. ‘Ten rounds were fired from the Scott gun, 
with rifled shot, in 10 min. 45 sec.; ten rounds were fired 
from the Armstrong gun in 13 min. 21 sec.; and from the 
Arsenal gun, in 15 min. 41 sec. This was the best time made 
by any of the guns, and the facts speak for themselves. 
In another experiment ten rounds were fired from the 
Scott gun in 11 min. 25 sec., and from the Armstrong in 
15 min. 32 sec. Throughout the trial the Scott invariably 
beat the other guns, whether the number of rounds fired 
in competition was two or twenty; and in many cases the 
Armstrong gun was actually loaded with the men standin, 

in the port, as it was so difficult and occupied so muc 

time to run it far enough in. We need hardly point out 
that.in action it would be akin to murder to thus expose a 
gun’screw. It is worth while to pause here for a moment 
to point out that on board the Minotaur ten rounds of 
spherical shot were fired from the Scott gun in 4min. 10sec. 
only, or, in other words, two rounds of spherical shot from 
a smooth-bore gun can be fired for one from a rifled gun. 
Such an advantage cannot be over-estimated. It is 
equivalent to doubling the number of guns carried by a 
ship, and constitutes one of the most powerful arguments 





aware, seeks no pecuniary reward whatever for his labours, 
and we therefore hope that his carriage will be used and 
known as the “Scott” carriage until something quite diffe- 
rent is produced by some other individual which shall be as 
superior to it as it has been to its competitors. 

e cannot close this article without calling attention to 
the fact that the results of the experiments just concluded 
exercise a most important bearing on the question of turret 
versus broadside ships. We have not space just now to 
point out how important, but we may cite one statement 
regarding the guns of the Royal Sovereign made by Captain 
Astley Cooper Key when giving evidence before the commit- 
tee appointed to consider Captain Coles’ propositions for the 
construction of a turret ship. Captain Key was asked by 
Captain Kennedy “ what time would it take to load and 
“fire the 300-pounder (12-ton) gun, in the double and 
“single turret.” In reply, Captain Key stated “that 
“the shortest interval between any two rounds was 
“in the single turret.* It was one minute und twenty- 
“ two seconds.” He then produced a tabular statement, 
from which it appeared that in the case of the best practice 
ever made on board the Royal Sovereign, ten rounds were 
fired from the single turret at the average rate of one 
round in 1 min. 43 sec., and from the double turret at the 
average rate of one round in 1 min. 54sec. The guns of 
the Royal Sovereign are smooth bores, and they were 
manned by full crews. On board the Minotaur ten rounds 
were fired from the same gun—the 300-lb. smooth bore— 
in 4 min. 40sec. ; that is to say, as nearly as possible four 
rounds on the broadside to one from the turret! 
are gravely told that the turret affords the only means of 


working heavy guns. 
THE REGISTERED TONNAGE OF STEAMERS. 


Some time agof we gave an account of a bill brought 
into the House of Commons by the Government for 
amending the 23rd section of the Merchant Shipping Act 
bearing on the registered tonnage of steamers. It is ex- 
pected that this bill will shortly be read a second time 


which can be adduced in favour of the principle of construgt- | in the House, but it is now drawn very differently 


ing guns so thatthey can fire both roundand rifled shot, which | to the first occasion. 


The whole matter now seems to 


we have solongand persistentlyadvocated. Returningtothe | have been very carefully and ably investigated, and an 
trials: it was found that the Scott carriage could be trained | excellent memorandum, lately circulated by the Board of 


throughacomplete arc of 60deg., themaximum angle allowed 
by the port—in from four to tive seconds with the gun run 
in, and, therefore, throwing the greatest weight on the 
rear rollers of the slide which have to move over the 
largest space. Armstrong’s carriage was trained through 
the same arc in seven seconds, with the gun run out. Such 
difficulty was encountered in training it with the gun run 
in, that the time was not taken. Indeed, practically 
speaking, the gun could not be trained at all when run in. 
The time occupied in running in the Scott gun was pre- 
cisely 10 sec., while no less than 2 min. 40 sec. were 
occupied in performing the same operation with its rival. 

We have said that the Armstrong carriage is apparently 
well made and strong. First-class workmanship ought to be 
had at Elswick if it can be had anywhere; but the test has 
not been sufliciently prolonged to enable us to determine 
whether it is competent to meet the requirements of actual 
service. Not more than 60 rounds were fired from it 
on board the Bellerophon, while 270 rounds have been 
fired from first to last with the Scott gun. 

We have now to deal with a very unpleasant aspect of 
this question. What will be the course pursued by the 
Government? The 7%mes states in plain terms that the 
Admiralty will select from the various plans tried all that 
is best ; and therefrom construct a new carriage, quietly 
dismissing the inventors as a man throws away the 
shell of a nut from which he has extracted the kernel; 
and we have but too much reason to believe that this fore- 
cast will become an accomplished fact. Thus to pluck 
inventors, and coolly to appropriate the labour of their brains 
is simply dishonest—we need not use a harsher term—and 
in the end can hardly fail to bear bad results. The Arsenal 


! 
! 








carriage is apparently an adaptation from the Scott carriage | 


in many respects, but the adaptation has been so clumsily 
managed that, as we have seen, the carriage isa total failure. 
Yet it is a fact that some twenty of these carriages have 
actually been made, and special plant has been put down for 
their manufacture, a step which has cost the country several 
thousand pounds, the money being absolutely wasted, as 
the carriages are worthless. The practice of officially pirating 
the best ideas of inventors is gradually assuming the propor- 
tions of an elaborate art worked out with much skill and 
ingenuity of equivocation, but it can terminate in one 
result only. Men possessed of any mechanical talent or 
originality will desert our Government for those of other 
nations. England will then be compelled to follow where 
she ought to lead. 


We are perfectly well aware that much | 


judgment is required in treating with inventors, but the | 


position of Government officials when dealing with their 
claims can neither be strengthened nor rendered more 
comfortable by dishonesty of purpose. If an idea is 
worth using it is worth paying for, and there should 
be no more difficulty in dealing with men who have 
an idea for sale, the value of which has been fully 
and fairly tested, than there is in dealing with those 
who supply our dockyards with iron plates or timber beams. 


It is impossible to dispute the fact that Captain Scott has | 
placed at our disposal the means of working 12 ton guns on | 


the broadside, and it is also a fact that he has been the 
firstto do so. It avails nothing that other men should now 
follow in his wake, that the same object may be accom- 
plished now by other means, or to urge that other men 
could have done the same thing. Captain Scott has done 
good service to the nation, and we trust that the credit to 
which he is justly entitlked—no more and no less—he may 
he:suffered to enjoy. If his carriage is the best yet pro- 
duced, why not employ it? Ifthe design can be improved 
upon, who is so likely to effect the improvement as the 
inventor? ‘This is not a question between man and man; 
if it were we should be greatly inclined to leave them to 
adjust their own differences. It is a question between an 
individual and the representatives of the nation. Captain 


Scott has not re his invention, he has freely placed it 
at the disposal of the Government, and as far as we are 


| 


Trade, gives the reasons for these changes, very properly 
calling upon the steamship and dock-owning interests for 


a discussion of the clauses of the proposed Act. As | 


steamers pay dock, harbour, and lights dues in proportion 


to their registered tonnage, it is of course the interest of | 


the owners to make that registered tonnage as low as pos- 
sible. The measured cubical capacity of a ship constitutes 
her registered tonnage; but with steamers an allowance 
has always been made for the space taken up by her pro- 
pelling power. But sailing shipowners allege, and with 
great reason, that “vessels ought to pay according to the 
“ space they occupy;” and it is, at any rate, certain that 
before 1854 the mode of determining the deduction was 
imperfect enough to permit the KEmeu, for instance, 
“ whose gross tonnage was 1,695, and which was offered to 
“the Admiralty as a ship of 1,160 tons,” to be allowed a 
deduction of 1,190 tons, and to be registered as of 444 
tons. The attempt at reform, which we lately described, 
was made in 1854. It was soon found to be very objec- 
tionable. To steamers of an averaye-sized engine-room 
was granted a deduction of so much per cent. on the gross 
tonnage of the ship, and in steamers with engine-rooms 
either above or below the average size the actual space 
taken up by the engines and boilers was measured, and a 
deduction was given “equivalent to such space, with the 
“ addition, in the case of paddle steamers, of one-half, and 
“in screws of three-fourths of such space.” The serious 
objections to this plan, which we will not now recapitulate, 
led, the Board of Customs, with the approval of the Board 
of ‘Trade, to substitute other rules in 1860, which have 
been found to act well, and are, in fact, still in force. 
Last year, however, the City of Dublin Steam Packet 
Company disputed the power of the Board of Trade to 
make these alterations; and the law courts decided that 
the 29th section of the Merchant Shipping Act did not 
give this power to the Government. The merits of the 
question were not discussed in the courts, and the decision 
was only given on a technical reading of the clause in the 
Merchant Shipping Act. 

On behalf of the high-power steamers it is said “that 
“an arrangement made in 1854 ought not to be broken;” 
an argument scarcely requiring confutation. The other 


objection, “that the rules now enforced by the Customs do | 


“ not give space for coals,” can be met by the remark that 
the rules existing before 1854 gave no space for coal; they 
only strove to give, as nearly as possible, “ what the whole 


“ section of the ship occupied by the engine-room would | 


“ have given if properly measured.” 

The first clause in the bill determines that the deduction 
shall simply consist of the tonnage of the space actually 
occupied by the propelling power of the ship, with the 
addition, ia the case of ships propelled by paddle-wheels, 
of one-half, and, in the case of ships propelled by screws, 
of three-fourths of the tounage of such space. This will 
equalise matters rather more between screw and paddle 
ships. .\. move in the right direction is the provision 
“ that tie allowance made for the engines and boilers, c., 
“ shall in no case exceed one-half of the entire tonnage of 
“the ship,’ thus putting some limit on the advantages to 
be obtained ly distorting the ship’s build in order to dimi- 
nish her registered tonnage. With the same excellent in- 
tention, in the present bill the spaces between the bottoms 
of double-bottomed ships are not to be excluded from the 
measurement. The canny iron shipbuilders of the Clyde 
will thus have a narrower field for their ingenuity in con- 


structing ships with inside bottoms shaped expressly to | 


evade the law. Asin the first draught of the bill, an allow- 
ance is to be made for the shaft trunk; any alteration in the 
capacity of the engine-room is to be at once notified; and 
any evasion of the law is punishable by a fine of not more 
than one hundred pounds, 





* A turret mounting but one gun. 
+ See THE ENGINEER, p. 254, April 6th, 1866. 


‘Yet we 


| Perhaps the most beneficial and important clauses in the 


new bill are. those relating to spar deck and to crew space. 
There is much reason for believing that neither the 
London nor the Amalia would have foundered if provided 
with a spar or covering deck. When the poop, forecastle, 
and houses on deck are solidly connected together, no seas 
can break in and between them, to first wash the hatchines 
away, and to then enter the openings thus formed. This 
has been strongly urged on Mr. Milner Gibson by ihe 
Institution of Civil Engineers in Scotland and by the 
Scottish Shipbuilding Association. The construction of 
these covering decks is now shirked because they are 
included in the measurement for tonnage, and hence some- 
times increase the various dues on a ship to the extent of 
as much as £1,200 a year; though when employed they 
are added solely for the safety of the passengers and 
crew and the security of the ship, The Board of Trade 
thus propose to bring in a clause expressly exempting 
covering decks from being included in the registered 
tonnage. 

It has also been pointed out to the framers of this 
official bill, that the Act of 1854, in only allowing “a 
“ deduction for spaces closed in for the stowing of the 
“ crew when such spaces are above the upper deck,” thereby 
acts injuriously, by causing the erection of uncomfortable 
deck houses for the crew, instead “of proper closed-in 
“ spaces below deck.” ‘To meet the objections as to cover- 
ing decks, it is therefore proposed in a special clause 
in the modified bill that “in cases in which a third deck, 
“ commonly called a spar or covering deck, is provided to 
“connect the upper sides of the poop, forecastle, decl:- 
“ houses, and saloons, or cabins with each other, and with 
“the sides of the ship, such spaces under the spar or 
“ covering deck as are not included in the poop. forecasile, 
“ deck-houses, saloons, or cabins, shall not be included in 
“ the registered tonnage of the ship, provided always tha 
“one of the surveyors appointed under the fourth part of 
“the Merchant Shipping Act, 1854, shall have previously 
“ given a certificate under his hand to the effect that the 
“ spaces under such spar or covering deck, and not included 
“jn the poop, forecastle, deck-houses, saloons, or cabins, 
“ are not fitted up for the use of the passengers or crew of 
“the ship, and are not intended to be applied towards the 
“ earning of freight, but are solely covered in for the pur- 
“ poses of securing the safety of the ship and cargo, and 
“ the passengers and her crew.” If, however, it be sought 
| to take advantage of this clause, by berthing any passen- 
gers or any of the crew, or by stowing away any cargo in 
these spaces, the master and owner are to be fined £1060, 
and “the ship shall be re-measured, and the whole of such 
“spaces shall ever after be added.” The clause with 
respect to crew space is that “nothing shail be added for 
“ closed-in spaces solely appropriated to the berthing of 
“the crew, whether above or below the upper deck of the 
“ship, unless such space exceeds one-twentieth of the 
“ remaining tonnage of the ship, and in the case of such 
“ excess the excess only shall be added.” 

Petitions, from the two opposing interests of the owners 
of large steamships, and from dock and harbour pro- 
prietors, have been sent in for and against the bill. As it 
stands at present, we look upon it as a wholesome effort of 
the Board of Trade to get out of a legislative muddle. if 
allowances must be made for the space taken up by the 
propelling power of steamers, the mode proposed by the 
present bill is probably the best that could be thought of. 
But the very vest measure would be to sweep away this 
ridiculous protection of steamers altogether. The principle 
may have had its use in the times when George the Third 
was king; it is now obsolete. And the history of the malticr 
shows that these allowances have acted most injurious!y in 
the designing of British steamers. We see no reason why 
another clause should not be added to the bill, abolishing 
at the end of (say) ten years, all engine-room allowaix 
in calculating the registered tonnage of steamers. 

The fact is that, to settle the matter satisfactorily, to 
permanently adjust the conflicting interests of the siip 
and dock-owners, the element of the length of time a ship 
is in dock must be taken into account. <A sailing ship is 
perhaps only once or twice a year in dock for four or tive 
days at a time; a steamer may, most likely, be a hundre«l 
times as often, but staying only as many hours as the »:'!- 
ing vessel does days. ‘The matter could be equita'y!y 
adjusted by making ships pay for time, and not for tonuage 
alone. We believe that the more intelligent of the siiip- 
owners, as a class, would willingly give up their aliowances 
| for engine-room if dock-owners would estimate dock dues 



























_ by time (and perhaps length of keel), and not merely by 
the tonnage of a vessel. 


MARINE BOILERS. 

Any one unacquainted with practical marine engine: 
ing would naturally conclude from the perusal of 41:. 
Jensen’s paper, part of which we give in another place, that 
it was impossible to raise steam from sea water for move 
than a few days or even hours at a time, without cat 
the destruction of the boiler. Nor can it be urged tint 
Mr. Jensen has greatly, if at all, overstated the real diii- 
culties of the case. To make steam from pure or comp): 22- 
tively pure water is one thing, to make it from a strons 
| solution of salts is quite another; and to do it win 
| economy and sufety has hitherto proved an excessively 
| difficult task. The subject is very important, and tlic 

questions connected with it are among the most intricate 
and perplexing to be met with in the entire range of ciy!- 
| neering. If we adhere to the old-fashioned system of 
| blowing-off, we get rid of the salt, it is true, which is only 
| precipitated in quantities by the concentration of its solu 
| tion, but we double the quantity of sulphate of lime iniro- 
duced into the boiler in a given time, and the deposition of 
this salt is virtually independent of the concentration of 
| its solution, nothing being required beyond an elevated 
| temperature to render it absolutely insoluble. It fol- 
‘lows therefore that the best possible remedy for one 
form of deposit only aggravates the evils of another. 
| Apparently it isimpossible to keep a boiler clean, or nearly 
clean, under such unfavourable conditions; and there can 
| be little doubt that, were it possible to raise steam without 
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are ing currents, no boiler could work for more than | specially as means of conveying deposit to a place where it | Manchester Mechanics’ Institution and other buildings. 
orty-eight hours without bei could do little harm. The piston pump, too, is objectionable | Another great cause celebre is the proposed Lewes, 


I absolutely destroyed. As 
it is, we know that it is possible to work boilers for days 
and weeks together without scaling, but we are not certain 
that the reason why is fairly comprehended. Yet the fact 
indicates, we think, the course to be pursued in the 
attempt to prevent incrustation; and it may yet be found 
possible to so far modify the form and arrangement of the 
marine boiler that its longevity, and perhaps its economy, 
may be considerably increased. 

e may start with two propositions. The first is that 
sulphate of lime will be ultimately deposited do what we 
may. The second is that this deposit may be made to take 
place just where we wish. The first proposition requires 
no further comment at present; the second, on the con- 
trary, will be found to deserve attentive consideration. It 
is clear that certain portions of every marine boiler are 


more exposed to heat than other portions; thus the, 


crowns of the furnaces and the tubes are exposed to a 
much higher temperature than the shell. Now the par- 
ticles of — of lime may be held in suspension for 
some time by agitating the water in which they hang, 
and it is therefore possible to lead them, while suspended, 
away from the tubes and furnace crown to some other 
situation where, the water being suffered to come to rest, 
they will be rapidly deposited. In many locomotive 
boilers a couple of mud traps are placed below the barrel. 


These are merely cylindrical vessels a foot in diameter and’ 


a foot deep; no ebullition takes place within them, and 
any particles of deposit which find their way into their 
quiet depths never rise again to foul the boiler. Scum 
and sediment collectors operate very effectually in pre- 
cisely the same way, and it appears that this principle 
might be applied in marine practice far more exten- 
sively than it is, with sensible advantage. In ordinary 
marine boilers there is hardly a spot where the water can 
rest for a moment, and therefore deposit is tolerably 
equably distributed all over their interior below the water 
line. But there is excellent evidence, derived from actual 
practice, to prove that a violent current being present 
deposit will not take place in any quantity, and many able 
engineers can testify to the fact. It will be urged against 
this, that immediately over the crowns of the furnaces of 
an ordinary marine boiler the circulation must be very 
violent, but this is true in only a limited sense. Circulation 
takes place as a matter of course, but the currents are ver- 
tical for the most part, and they are totally inefficient in 
the removal of deposit. That which is needed is a powerful 
horizontal current rushing over the plates and flowing 
directly to a chamber of quiescence. An apt illustration of 
our meaning may be found in the operation of sweeping a 
floor. The sweeper beginning at one end, proceeds steadily 
to the other, driving the dust before him. The floor would 
never be cleaned did he merely move his brush round and 
round in circles. There is hardly room to doubt that by 
the aid of such currents as we speak of, the evaporating 
surfaces at least of a boiler might be kept comparatively, if 
not wholly, free from deposit. The difficulty is to produce 
them. 

It has been proposed to encase the fire-boxes by plates 
conforming to them in shape, and removed to a small 
distance—say lin.—from them. These plates would com- 
mence below the level of the fire-bars, and rising one 
at each side would nearly meet over the crown of the box 
like the haunches of an arch with the key left out. It 
has been assumed that the production of steam would in- 
duce a violent current between the plates, water flowing in at 
bottom and escaping at the top, which would keep the fire- 
box clean. 
ever been practically tested. It is correct, we think, 
in principle; but we also think that, as proposed, it would 
fail to be of material service. No place is provided for the 
reception of the deposit, nor does it appear that the current 
would be sufiiciently energetic. To carry the system out 
properly, it would be necessary to construct a fire-box with 
—let us suppose merely for the sake of illustration—a per- 
fectly flat crown, and to place close above this a plate of 
iron, also horizontal. The distance separating the two 
should be made as large as might be found consistent with 
the maintenance of an effectual current. Means should 


We cannot tell whether or no the scheme has | 





| if it be not altogether prevented. 
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| heaviest ever known, and last year’s was little short of it. 


in every respect, but we fancy that two or three methods of 
producing circulation without a pump of any kind will 
suggest themselves to our readers as they do te us. Thus 
the peculiar power of the injector might be rendered avail- 
able to withdraw water from one part of a boiler and impel 
it into another. But it is possible that a centrifugal pum 
would answer better than any other expedient. Such 
pumps it is next to impossible to put out of order; they 
are capable of dealing with enormous volumes of water, 
and as nothing would project beyond the boiler but a 
spindle easily made tight by a stuffing box, no insurmount- 
able difficulties would, we think, be encountered in their 
application. 
e may put what we have endeavoured to convey into 
a more condensed form, by stating that the evaporating 
surfaces of every marine boiler should be traversed by 
rapid currents tending to a place where the water may 
have time to rest for a short period, and to throw down the 
te of sulphate of lime suspended mechanically in it. 
is of course is tantamount to stating that it will not 
then receive heat, and, as a consequence, the presence of 
deposit cannot affect either the durability or the economy 
of the boiler, We admit that in producing such powerful 
currents as are essential to the success of the scheme, 
certain difficulties of no small magnitude must be encoun- 
tered, but we submit that the working of marine boilers 
under any existing system is attended with difficulties and 
objections, and the advantages to be derived’ from the 
adoption of any plan likely to keep evaporating surfaces 
moderately clean are so great that the engineer must not 
suffer himself to be easily beaten. It is further to be 
remembered that the currents alone can prove of little 
service. The compartment of re is essential, and 
means should be provided by which it may be easily 
cleaned when necessary. In order to keep the question 
within the narrowest possible limits we have not alluded 
to surface condensation, simply assuming the case of an 
ordinary tubular or flue boiler fed from the hot well 
of an injection condenser, and receiving about twice 
as much feed as is actually evaporated. The efficiency 
of the proposed remedy is, we think, only doubtful 
in so far as it may prove to be necessarily partial 
in its application. We have seen tubes within which 
violent circulation has gone on during months of active use 
with hard water, almost absolutely free from scale. The 
experience of every marine engineer will tell him that 
some boilers keep free from scale better than others, the 
same precautions being used in eachcase. Ina word, both 
reason and experiments go to show that where a rapid 
current exists the formationof deposit is greatly delayed, 
hether it will or will 
not be possible to apply the principle to a tube-plate 
remains to be seen. It will be better to begin with plain 
surfaces at all events. Something- we are disposed to 
think much—may be gained by the substitution of water 
for flame tubes, as in Martin’s arrangement, which enjoys 
favour, in our opinion well-deserved, in the States. We 
have written without the desire to advance anything dog- 
matically, the subject is too difficult, and the phenomena 
presented for considerations aré too remarkable to admit of 
dogmatism ; but it cannot be denied that the marine boiler 
is still imperfect and troublesome, and its construction and 
management constitute admirable subjects for suggestive 
discussion. 





PARLIAMENTARY BUSINESS. 
Tae crop of private bills in the present session has been the 
We 
venture to predict that next session, whoever may live to see it, 
will be distinguished bya great diminution in the number of 
petitions for private bills. Lord Redesdale’s motion has evidently 


| operated even already as a heavy blow and sore discouragement 


then be provided by which the water could be driven at a | 
. Frere had on Tuesday several cases on the paper, including the 
| Bray Improvement Bill, the Kensington Improvement, Liverpool 


very high speed between the plates—at a speed, in fact, 
great enough to keep the particles of water in motion for 
some time after they left the enclosed space. It wouldalso 
be necessary thatthewater should immediately enter a part 
of the boiler, or a distinct compartment, where it would be 
at rest, and from which it would gradually be withdrawn by 
a very slow, though large current. Provided the speed 
were great enough, no deposit could take place on either of 
the plates ; they would, indeed, be washed perfectly clean, 
or nearly so. The arrangement might be modified by 
carrying a number of tubes, say an inch in internal 
diameter, across the top of the fire-box in such close 
proximity that they would touch. Through these tubes 
the current should be forcibly impelled, and the direct re- 
sult would be that they would remain clean, and as they 
would protect the true furnace crown, the presence of de- 
posit on it would cease to be of importance. 

Now in order to produce these currents it is obvious that 
some special means of circulation must be employed ; and 
we confess that we approach this part of the subject with 
doubt and hesitation, not so much as regards the devising 
of a circulating apparatus, but as regards its suitability to 
tiie conditions under which it must. of necessity be em- 
ployed, and the degree of favour which any device likely 
to throw much trouble on the engineer in charge would be 
likely to receive. We are perfectly well aware that many 
boilers with a forced circulation have been contrived, and 
also that they have one and all failed, but it by no means 
follows as a consequence that forced circulation must 
always fail to the end of time. In every instance with 
which we aie ac juainted a piston pump has been employed 
to produce tue current, and a tube as the generator. Such 
an arrangement is totally different from anything we should 
like to propose for marine purposes. 
that the circulating pump has ever been combined with a 


Nor does it appear | 





to promoters of schemes in the present session, and has given 
new inspiration to opponents and their counsel, who make a 
strong point in worming out in cross-examination of witnesses 
whether they (the witnesses), or any body they have ever heard 
of, have subscribed anything towards the scheme that may be 
before the committee. 

The examiners on standing orders have not even at this 
advanced period of the session finished their work, and Mr. 


Corporation Water, Bridgwater and Taunton Canal, and others, 
Mr. Dodson, Chairman of Ways and Means, with Mr. Rickards, 
Speaker’s counsel, and a member of the House for his henchman, 
has been doing good suit and service in the members’ tea room, 
disposing of unopposed bills. On Tuesday he had as many as 
twenty-five bills to dispose of, all of which had the respective 
degrees of attention their merits and character required. The 
proceedings in this committee-room are of a totally different 
character to those of the other committees. There are no 
barristers present, no speeches made, and one can only ascertain, 
and that with difficulty, what is going on by peeping over the 
shoulder of the parliamentary agent or the railway company’s 
representative, who may be explaining to Mr. Dodson the maps 
or sections before him. In the committee-rooms one of the 
great cases of the week has beea the Manchester, Sheffield, and 
Lincolnshire central station and lines. The Sheffield and its 
allies, the Great Northern and thé Midland, appear to have entered 
into an alliance offensive and defensive against the London and 
North-Western, with which they actively compete, and of 
which they desire to be independent in the matter of station 
accommodation at Manchester. The promoters kave been heard, 
and the opposition are now having their innings: how the fight 
will end doth not yet appear. Mr. Alderman Bancroft was the 
first witness taken by the opposition on Tuesday, when the 
opposition went in, and Mr. Caulkwell followed him for the 
London and North-Western. In waiting, to follow as opposition 
witnesses, we noticed the Mayor of Manchester (W. Bowker, Esq.), 
Mr. Alderman Nichols, and divers other influential men; the 
promoter’s witnesses included also some men of rank. The 
“illustrations” in this room are of a very interesting character. 
The great map consists of the beautiful sheets of the ordnance 
survey joined together, on the scale of two feet to the mile, 


embracing all Manchester and Saiford. The proposed station | 


and lines are shown in colour on the map. ‘There is on the 
table, in addition, a large and admirable model of the pro- 
posed station and lines, showing divers massive factories, 


large chamber of quiescence, nor that it has been used | the streets adjacent inbabited by the factory workers, with the 








and Brighton, line, now fairly under way. The retainers on each 
side in this case, and the costs, must be something very serious 
to both promoters and opponents. The case will probably last 
for weeks, and we reserve the notes we have made concerning it 
up to this point. The East and West Junction has been with- 
drawn—slain, probably, by Lord Redesdale’s speech—and also 
the southern extension of the same scheme, excepting a sinall 
rtion. 

W Teseeles “the Queen’s consent, on behalf of the Crown, was 
“signified” to the Combmartin and Ilfracombe Road Bill; and to 
the London and South-Western Railway (additional powers) Bill; 
Mersey Docks and Harbour Board (outer works alteration) Bill; 
the Mersey Pneumatic Railway Bill; and the Metropolitan 
Railway (additional powers) Bill. The committees sat yester- 
day upon Group 1, Tottenham and Hampstead; 3, South- 
Eastern and London, Chatham, and Dover (London, Lewes, and 
Brighton); 10, Manchester, Sheffield, and Lincolnshire (central 
station’ and :lines); 12, Southam Railway, Colnbrook Railways; 
14,.Midland Railway (Ashby and “Nuneaton), and the Birming- 
ham and Sutton Coldfield extension; 16, Great Western ; 
19, Caledonian (Greenock and Gourock extensions), and certain 
other Scottish schemes. Mr. Hardcastle, chairman of Group 12, 
has reported in favour of the Midland Railway (Settle to 
Carlisle), »ith certain amendments. The Cambrian and other 
Railway Companies Bill (amalgamation, &c.) has been dropped, 
to the relief of Mr. Ingham, chairman of Group 16, and his 
committee. The chairman of Group 10, Sir Brooke Bridges, 
has reported in favour of the London and North-Western (new 
works, &c.) Bill, with certain important ‘amendments. These 
new works are in various quarters and counties, viz.,in Denbigh, 
Staffordshire, Cheshire, &c. 








LOCOMOTIVES ON HIGHWAYS IN FRANCE. 
Tue French Minister of Public Works has just notified to the 
prefects of departments the conditions under which locomotives 
will be permitted to run on the ordinary roads, which, as being 
the result of a more liberal policy than that pursued in this 
country, we think will be found interesting to our readers. The 
minister's notification is preceded by a declaration that the rules 
have for their chief object the promotion of commerce and 
industrial pursuits, and he recommended to the prefects that 
they should, to the utmost of their power, promote this new 
system of locomotion, having regard only to the safety of the 
passers by and the preservation of the roads and bridges. 
He also invites from the prefects suggestions the result of their 
experience, whereby the minister may be able still further to 
encourage this system of. locomotion. 

Art. 1 declares that locomotives shall run upon ordinary roads, 
subject to the following conditions. : 

Arr. 2.— Every person desirous to establish a locomotive service, 
either for goods or passengers, will, if such service is to be con- 
fined within a specified department, be required to obtain the 
authorisation of the prefect of such department ; if the service 
should be pro to extend beyond the limits of a single depart- 
ment the authorisation of the Minister of Public. Works will be 
required. 

ARrt. 3 provides that the application shall indicate— 

1st. The route intended to be followed. 

2nd. The weight of the wagons or carriages when laden, and 
locomotives when provided with fuel and water, and. the 
load on each wheel. 

3rd. The pooper usual composition of the trains, and their 
total length.* ° 

Art. 4.—-The application will be immediately sent to the 
Ingenieurs des Ponts et Chausées, who will make their report 
thereon, having regard to the routes proposed to be followed and 
their suitability to the purposes, &c. . 

Art. 5.—The authorisation will definitively fix the conditions 
upon which the service will be permitted. It will also fix the 
maximum weight on the wheels, and the maximum length of train. 
And, except in particular cases, the total load shall not exceed 
8,000 kilogrammes, and the total le 25 metres. It will also 
prescribe the rate of speed, and special precautions in passing over 
suspension bridges, &c, &c. 

Art. 6. —Requests refused by prefects may be referred to the 
minister. 

Art. 7 is of a locally legal character. 

Ant. 8 provides that the locomotives shall have— 

lst. Proper reversing gear. 

2nd. A break sufficiently powerful to stop the train under full 
steam. 

3rd. An efficient steering gear, so that the train shall traverse 
sharp curves, 

Art. 9.—The engine must consume its own smoke, and be pro- 
vided with a spark arrester. 

Arr. 10.—The extreme width must not exceed 2} metres, The 
wheel tires must be perfectly smooth. 

Art, 11,—Every locomotive before use must undergo examina- 
tion of the Jngenieurs des Mines, who may require any alteration 
to be made which they may consider necessary. 

Art. 12.—The maximum speed shall be twenty kilometres the 
hour, to be reduced in passing inhabited localities, and the train 
must be altogether ped if y, 80 that horses shall not 
be frightened or accidents d thereby. 

ArT. 13.—The approach of the train shall be indicated by « 
trumpet or horn, but not by the whistle usually employed. 

Art. 14,- From half an hour after sunset to half an hour before 
sunrise a red light to be borne in front and a green light behind. 

Art. 15.—Two men shall always be employed on the engine, and 
if the train consist of more than one carriage one man shall be 
stationed in the last carriage in command of a brake sufficiently 
powerful to control the train on the steepest incline on the route. 

Art. 16.—On meeting vehicles the train shall keep to the right, 
and leave half the road available. 

Art. 17.—The trains shall not loiter on the road, and water and 
—— not be taken in at any place to interfere with ordinary 
traffic. 

Art. 18.—The load shall never exceed 2} metres in width, 
except in special cases which shall be authorised by the prefect of 
the department. . : 

Art. 19.—The engine and carriages to bear the name and address 
of the owner. ‘ 

Arts. 20, 21, and 22 have relation to local ordinances. 














NOTES FROM: PARTS. 


( By our Special Correspondent. ) 

THE inconvenience and the dangers that attend the passage of 
Mont Cenis, especially at the time that the road is covered with 
snow—as it is generally during nine months of the year, when 
sledges drawn by mules are used for the conveyance of travellers — 
give especial interest to the works which are now in progress for 
the piercement of this mountain which stands on one of the 
grandes routes of Europe. Another element of interest lies in the 
magnitude and difficulties of the work itself. It is only n 
to be remembered that the tunnelling has to be carried throug’ 
hard compact rocks to the extent of nearly six miles to indicate 
the value of the achievement in an engineering point of view. 
When the proposition was first made practical men said it 
take thirty-six years to achieve the work. It was commenced 
the year 1857, and at the present more than of the tunnelling 
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boring machines and for the aeration of the tunnel. t per- 
foratin machines are mounted on a e which runs on rails; 
each of these machines carries a powerful tool, which not 
pene Bane revolves on its own axis, but is also propelled with great force 
we jidity against the rock to be 
In this manner, and by repeating the operation, eighty. holes, 
from 2in. to 4in. in diameter and 36in. deep, are ina 
of twelve square metres in about six hours. en the perlora- 
tion is finished the frames are drawn back beyond a pair of 
rege oaken doors, w when closed protect the machinery from 
ock of <¥ Ais Hag The bore holes are then carefully 
cleaned out and charged with cartridges which are fired succes- 
sively. The clearing away of the débris occupies about four hours, 
and then the boring operation is recommenced. Having thus 
opened a gallery, of which the section presents twelve metres of 
os the work is continued in all directions until the tunnel is 
ned to the extent of 90ft. in width. The work is carried on by 
p ght as well as day, there being three relays of workmen at eac 
—~ of the tunnel. The mouth of the tunnel on the Italian side 
is at Bardonnéche. As soon as a few metres of the tunnel have 
been completed the roof is made safe by.a vaultin of ae 
The progress is at the rate of forty metres per month at each 
so that it takes about a year to complete a kilometre or six-tenths 
of a mile per annum, and it will therefore require, supposing that 
no unforseen difficulties present themselves, about five years more 
to complete the work and make way for the locomotive thro - 
the heart of the famous mountain which has so long impeded t 
re between Switzerland and Italy. 

The coal mine of Marles, in the Pas ‘de Calais, has been utterly 
destreyed by inundation ; fortunately no lives have been lost, but 
the whole of the tubbing and works have been ruined. It was per- 
ceived that one of the cages rubbed against the tubbing, and on in- 
spection it was found that at a depth of nearly 200ft. from 
ge urface two faces of the polygon formed by the tubbing had 
been forced in. The miners, 300 in number, were all got out of the 
mine, and measures taken to repair the damage, but in vain; three 
pieces of tubbing were soon detached and fell to the bottom of the 
shaft, giving ingress to a perfect torrent of water. It was found 
almost impossible to get down to the spot where the mischief had 
occurred, in consequence of the projecting ironwork, which had 
been bent and twisted in all directions; after some time, however, 
a tub containing three men was lowered, but the earth was giving 
way all round and falling in large quantities with the water. Fortwo 
days all possible efforts were made to stem the deluge, which 
pressed in with increased violence as the sides of the shaft gave 
way, but at length it was found that no exertions could save the 
mine, and that those who descended were in imminent danger of 
being washed down or crushed by the falling walls of the shaft; 
the attempt was therefore reluctantly given up, but not until 
nearly the whole of the tubbing had been washed to the bottom of 
the shaft, which was being rapidly filled with water, which carried 
down with it hundreds of tons of earth and stones. A more com- 


plete ruin, according to all accounts, it would be impossible to 


imagine. 
Paris, May 15th, 1866, 
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Grants and Dates of Provisional Protection for Bix Months. 

267. MARC ANTOINE FRANCOIS MENNONS, South 
lane, London, ** Improvements in the mode of and a PP for 
air or aeriform fluids for the generation of motive power and other purposes. ” 
—A communication from Nicolas de Telescheff, Glouhoi Pereoulok, St. 
Petersburg, Russia.—27th January, 1866. 

354. DANIEL SPINK, Weston-super-Mare, Somersetshire, “ Improvements in 
propelling and steering vessels.”—5th February, | 1866, 

464. JAMES BARLOW, Bolton, L in bleaching, 
dyeing, printing, and sizeing cotton and. other : yarns or Ro "— 14th 
February, 1866. 
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* 560, MARTIN SAMUELSON, Hull, Yorkshire, “ Imp nents in the t 


tion of ships with a view to the saving of life at sea. "93rd February, 
1866. 


706. SAMUEL SHAW BRown, Runcorn, Cheshire, “Improvements in gas- 
burners.”—8th March, 1866. 

838. MICHAEL HENRY, Fleet-street, London, “ Improvements in nautical 
instruments and other ‘Instruments ur apparatus of precision for use at sea.” 
—A communication from Jaquea Augustin Normand, Havre, France.—21st 
March, 1866, 

988. SAMUEL BARBOUR, Lisburn, Antrim, Ireland, “‘ Improvements in ma- 
ehinery for finishing sewing thread or yarn.”— 26th March, 1466, 

971, RICHARD DOUGLAS MORGAN, Hay, Brecon, “ Improvement in the couplings 
of railway carriages, trucks, or vans.” 


979. WILLIAM INGHAM, Armley, near Leeds, Yorkshire, “ Improvements in 


apparatus for fieshing and shaving hides and skins of animals in the raw, 
tanned, or dressed s' 

982. bem ve tg HENRY Puu..ars, Nunhead, Surrey, ‘‘ Improvements in rotary 
pumps.” — 

1006. KOBERT Soneaten THOMSON, eeprom Midlothian, ae ee 
ments in steam gauges, and © pressure ind 

1018. THOMAS PHILIP TREGASKIS, Perranarwortha, roadie gy * 9 improved 
method of clearing, Pp is, Or i 


wing rivers or creeks, "— 9th April, 
1866. 
— WILLIAM WISHART, Glasgow, Lanarkshire, and PETER CAMERON, 
N.B., ts in for p 


PY eS 

















a a fabrics.”—11th April, 1866. 
1046, JAMES MARIUS MACKUM, Hill-street, Knightsbridge, Middlesex, “ Im- 
in the and processes for tanning.”—A communication 
from James jeden ng Alleghany, Pennsylvania, U.S. 

1048, WILLIAM CLARK, Chancery-lane, London, “ Improvements in mills for 
crushing, grinding, and other purposes.”—A communication from Jean 
Baptiste Bernard Charles Laurent, Emile Peugeot, and Jules Peugeot, 
Boulevart St. Martin, Paris. 

1052. JOSEPH JEFFERSON, CORNELIUS JEFFERSON, LAZARUS JEFFERSON, 
MORDECAI —_ and JOHN GREENWAY, Bradford, Yorkshire, * Im- 

hinery tor combing wool or "other fibrous materials.”— 








13th Aprit 1866. 

1062. GEORGE THOMAS BLUNDELL, Conant-place, West India Dock-road, 
Limehouse, Middlesex, ** Improvements in screw valves for water-closets.”— 
14th April, 1866. 

1071. EDWARD A8H and THOMAS WHITLEY, Halifax, Yorkshire, “‘ Improve- 
ments oe machinery for combing wool or other fibrous substances.”—16th 

, 1 

1097. JOHN HOLMES and JAMES CORBETT HOLTZAPHELL $Lack, Manchester, 
* Improvements in the fastenings of the metallic hoops or ‘bands employed in 
baling cotton and other substances.” 

1098. WILLIAM OLDHAM, = PENN, and CHARLES EADES, Birmingham, 

in coll ing and utilising the fumes given off 

‘furnaces used in the pow oe herrea of copper and in other metallurgical 

ti which imp ts may also be applied to the collecting or 
condensing of tumes from other sources.” 

1099. ERENEZER TUTTLE, Canaan, Somerset, Maine, U.S., “ Improvements in 
waterwheels.” 

3100. GEORGE BEADON, Creechbarrow, Taunton, Somersetshire, “ Improve- 
ments in means employed in attaching knobs to the spindles of mortice and 

similar locks or fastenings.” 

1101, EDWIN WILSON, Horncastle, Lincolnshire, “ Improvements in breech 
Joading fire-arms.” 

1102. ROBERT HAMILTON, St. Helen’ s-place, London, * An improved composi- 
tion for coating or covering ships’ bottoms and other surfaces subjected to 
the action of sea water.”"—A communication from James Beeston, Table 
Bay, and John Spence, Cape ‘tuwn, Cape of Good Hope. 

1103. ARCHIBALD TURNER, Leicester, “ Improved machinery fur warping or 
preparing warps for weaving.” 

1104, ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ An improvement 
in the manufacture of bar iron and steel."—A communication from Bernard 
Lauth, Reading, Berks, Pennsylvania, U.S. 

1105, CHARLES DALES, Oxford-street, London, “ Improvements in eye-glasses 











Parkfield: 
ments in bottle stoppers, and in the method of fastening the same hermeti- 
pe communication from Charles Francois André Pécaut, Bagnolet, 


near 

1111. THOMAS PRIDEAUX, Sheffield, “ Improvements in fire-places, whereby 

the fuel used in such fire-places will be more readily ignited and a more 
combustion of such fuel effected.” 


complete com! 
1112, CHARLES HASTINGS, JAMES BRIGGS, JAMES LAW, and HIRAM MITCHEL, 


“ Improvements in machinery for spinning and doubling.” 

1113, —— JAMES WADDELL and HUGH CAMERON BzLL MUIR, Man- 
chester, “ Improvements in valves for steam and other fluids.” 

1115. JOHN es JOHNSON, Lincoln’: pang London, ** Improvements in 
covering or protecting the mouths of bottles, jars, and similar recep’ 
and in capsules employed therein.”. a ED Jean Hyppolite 
Lamoureux and Edouard Gendrot, P: 

1117, EDWARD THOMAS — enol ie London, “ tmprovements in 
the manufacture of boots and shoes.”—A communication from Antoine 
Guérin, Lyons, nay hg 

1118. JAMES ALLEN, Bitterne, Southampton, ‘‘ Improvements in fastenings 

een Some Seek drawers, and other applications where locks or 
fastenings are required.” 

1124, COLIN MATHER, Manchester, “ Improvements in the beetling beams of 
beetling engines.”—20th April, 1866, 

1126. JOSEPH ORMROD pages nant Bury, Lancashire, ‘‘Certain improve- 
ments in machinery or apparatus for stiffening, drying, stretching, and 
finishing cotton od silk woven fabrics.” 

1127, JOSEPH JEWSBURY, Birmingham, “ An improved portable sun dial.” 

1129. ALFRED VINCENT NEWTOS, Cc -lane, London, ** Improvements in 
grates for furnaces and fi ”"—A communication from Addison 
Calvin Fletcher and John Hughes, New York, U.S. 

1130. WILLIAM EDWARD NEWTON, C “lane, London, “ Improvements 
in the mode of and apparatus for expressing liquids from pulpy and semi- 
fluid substances.”—A communication from Louis Plerre Robert de Massy, 
Rue St. Sebastien, Paris. 

1131, JOHN GEORGE TAYLOR, Boulevart St. Martin, Paris, “ Improvements in 
dress fastenings and ornaments.” 

“— FRANCOIS CESAR BUISSON, Nantiat, France, “ Treating | and applying 

certain vegetable plant for the purposes of the tobacco plant.” 

8] uM. JOHN HAYS WILSON, Liverpool, ‘‘ An improved apparatus for the distilla- 
tion of sea water on board ships and for heating the feed water therefor, 
parts of which are also applicable to the heating of any portion of the vessel, 
or for heating conservatories and other buildings.” 

= — BAKER, Pall Mall, London, “ Improvements in thermo-electric 

tteries.” 

1136. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, “ Improvements in 
getting coal and other minerals and in machinery employed for that pur- 


pose, 
1137. JOHN PLAYER, Norton, Stockton-on Tees, Durham, “ Improvements in 
hot-blast stoves or apparatus fur heating blast for smelting iron.” 





the folding or rigging and the papering of woven fabrics.” 

78. JONATHAN IRELAND, Manchester, and SAMUEL DAVIES, Hollinwood, 
Lancashire, “ An improved turntable and weighing machine combined.” 

81 WILLIAM EDWARD NEWTON, Chancery-lane, vg ** Improvements in 
shears or scissors.”—A communication from Kichard March Hoe, New York, 


U.S. 

84. AMELIA SUSANNAH BROOMAN, Twickenham, Middl “7 
in bleaching vegetables and animal fibres and tissues.”—A communication 
from Charles Raphael Maréchal and Cyprien Marie Tessié du Motay, Metz, 


France. 
85. AMELIA SUSANNAH BROOMAN, Twickenham, Middlesex, “An improved 
method of producing oxygen.”—A from Charles Raphael 
Maréchal and Cyprien Marie Tessié du Motay, Metz, France. 

86. GEORGE CHETWYND, Glenmohr-terrace, Blackheath, Kent, “ Improve- 
ments in the treatment of copper and nickel ores.”—A communication from 
Viscount Charles de Secqueville, Milan, Italy. 

— 





87. CHRISTOPHER OSWALD PAPENGOUTH, |-square, 
ments in constructing ships and vessels.”"—10th January, 1866. 

90. HENRY ane Wood End, near Fareham, jpton, “ Improvements 
in plotting and computing scales for the use of surveyors and engineers.”— 

11th January, 1866. 

104, ALFRED HENRY HART, Gresham-street, London, “ Improvements in the 
manufacture of fasteners for binding papers and for ‘other like purposes, and 
in machinery to be used in the sald manufacture.” 

105. WALTER BENTLEY WOODBURY, Worcester Park, Surrey, and GEORGE 
DAVIES, Serle-street, Lincoln’s-inn, London, “ An improved method of and 
apparatus for finishing impressions (in coloured gelatine or other soluble 
pn obtained from metallic or other plates produced by the aid of 


jhotography.” 

108. PIERRE LOUIS CHARON, Selwood-terrace, Brompton, Middlesex, “ Im- 
proved apparatus for cooking potatoes.” 

108. JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, “ Improvements 
in weighing machines and in apparatus for reducing to weight, part of 
which imp are applicable for feeding blanks to coining presses and 
to other machines.” 

109. ROBERT TWISS SUTTON, Rochester, New York, U.S., *‘ Improvements in 
drying and cleaning grain and in apparatus to be used for these purposes.” — 
12th Jan , 1866. 

118. WILLIAM Gapp, Stratford-square, Nottingham, and JOHN MOORE, Man- 
chester, * Improvements in looms for weaving.” 

11°, AMELIA SUSANNAH BROOMAN, Twickenh Middl “ An improve- 
ment in spring tops.”—A communioation fem Hippolyte Huriaux, and Lucien 
Faille, Paris. 

120. HENRY FRANCIS SMITH, Manchester, “Certain improvements in the 
manufacture of beds or mattresses to he e employed on shipboard, or in similar 
articles to be used as supports in water.” 

123. HENRY GOTTHEIMER, Ilampstead-road, Middlesex, “‘ Improvements in 
P for watches, po ies, and pocket-books.”—13th January, 











1138. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, “Imp in 
machinery for washing wool, hair, and other fibre.”"—21st April, 1866. 

1139. MICHEL SPIQUEL, Rue St. Honoré, and EUGENE HENRY FLORANGE, 
Rue Vieille du Temple, Paris, “ Imp in ng on flatted or 
unflatted metals.” 

1140. MICHEL SPIQUEL, Rue St. Honoré, and EUGENE HENRY FLORANGE, 
Rue Vieille du Temple, Paris, *‘ improvements in incurvating or rendeing 
concavo-convex metals either in a flatted or unflatted state.” 

1142. HENRY ALFRED HUZZEY, Newport, } hire, * I appa- 
ratus for ejecting water from the holds of steamships or other vessels.” 

1144. IIENRY THOMAS WEDLAKE, Tolmers-square, Hampstead-road, Middle- 

“wT i ” 





a 








sex, Pp in the 4 
= *JosiAl PUMPHREY, Birmingham, “ Arg improved portable irrigator for 
ng gardens and other purposes.” 


us i WILLIAM ABBOTTS, Burton-on-Trent, Staffordshire, “Im- 
provements in the fire-places or furnaces of malt and other kilns.” 

1149, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 

mdon, ** Improvements in machinery or apparatus for breaking and 
scutching flax and hemp.” -A a from Baron von Wolderam 
Loewis, Menar, Riga, Russia.—23rd April, 1866. 

1151. JOSEPH MARIE RYO-CATTEAU, Rue St. Martin, Paris, _‘* Improvements 
in spindles appli to all for spi ig and d ng cotton, wool, 
silk, and other fibrous substances, as well as to all twiners.” 

1152. ROBERT THOMPSON, Woodidnd-road, New Chariton, Kent, “ Improve- 
ments in machinery for veneering mouldings or other su 

1154, SAMUEL THOMPSON, Guildhall-square, C 
in the cunstruction of pianofortes.” 

1157. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “* Improvements In joints or pony vo for pipes.” —A communica- 
tion from Anton Richter, Konigsaal, and uald Bozck, Prague, Austria.— 
24th April, 1866. 

1159. DESIRE BIEVEZ, Haine St. Pierre, Hainault, Belgium, “ An improved 
— *. oven for the cooling of window glass and apparatus to be used 
therewith.” 

1161, JAMES STEAD CROSLAND, Ashton-under-Lyne, Lancashire, “ Improve- 
ments in or applicable to steam engines,” 

1163, GEORGE EDWARD NOONE, George-street, Hastings, Sussex, ‘‘ Improve- 
ments in hinery and p 8 for ' deodorising and treating sewage and 
other refuse, and facturing Manure and other substances for 
chemical and other uses.” 

1165. WILLIAM EDWARD GEDGE, Southampton- buildings, ee 





re, ** ‘Improvements 








Sak enh Wiadl 





1 
134. AMELIA SUSANNAH BROOMAN, T ed 
in circular frames for the aaa of looped fabrics,”—A communication 
from Emile Leceur, Passy, Fran 
137. EDWARD MOUNIER BOXER, Royal Arsenal, Woolwich, Kent, “ Improve- 
loading fire-arms 





ments in cartridges for breech- and ordnance.”—15th January, 
1866. 
172. WILLIAM ye Manchester, “ Imp: its in hinery and appa- 


ratus employed in casting metal tubes and other articles.” 

174. ALFRED BENNETT, argo cons “A new or improved instrument or 
apparatus for giving motion to hand and other fans.” —19¢h January, 1866, 

221. WILLIAM HODGKINSON, New Lenton, near Nottingham, *‘ Improvements 
in the manufacture of fabrics, in bobbin net or twist lace machinery, and in 
the means or apparatus employed therein.” —23rd January, 1866. 

409. GEORGE FITZJAMES RUSSELL, Piccadilly, London, ** Improvements in 
the manufacture of wheels for vehicles, air rolling stock, the propulsion 
of vessels, and other purposes.” —9th , 1866, 

663. WILLIAM ARISTIDES VEREL, Haugh Stirling, Clackmannan, N.B., 
“ An improved apparatus for distilling petroleum and the oils obtained from 
coal, shale, and other like substances.”—5th March, 1866. 

709. JOHN ‘ABRAHAM NORMAN and ABRAHAM NORMAN, Margaret-street. 
Cavendish-square, London, “ Improvements in pen and pencil holders or 
cases.” —8th 1866. 

924. WILLIAM PENDRY, Wotton, near Gloucester, ‘‘ Improvements in dynamo- 
metric apparatus for relieving and indicating the strain on mooring and 
towing ropes = ae of ships and other vessels and for other similar pur- 

."— Si st 

967. EDMUND oe Manchester, “Certain improvements in wearing 
apparel.” —5th April, | 

991. WILLIAM COOKE, Grosvenor-road, Stockwell, Surrey, “ Improvements in 

ago of and app for pi ng or curing smoky chimneys.”—6th 
April, 1866. 

1094. WILLIAM YouNG 1:DWARDS, Castle-street, Falcon-square, London, 
“ Improvements in axles and axle-boxes for carts, carriages, and other con- 
veyances running upon wheels.”—18th April, 1866. 

1104, ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improvement 
in the manufacture of bar iron and steel.”- A yee ga from Bernard 
Lauth, Reading, Berks, Pennsylvania, US. 19th April, 1866 

1118. JAMES ALLEN, Bitterne, South “5 in fastenings for 
pee safes, boxes, drawers, -_ other “applications where locks or fasteuings 











London, “An improved construction: of spring bed or 
d —A from Jean Antoine Alexandre 





Dupuy and Pierre Grivaud, Macon, France. 

1166, HENRY CHARLES BUTCHER, Wellington-street, Strand, London, “ An 
apparatus to be used for piercing and holding cigars, and as tobacco stopper, 
pencil case, whistle, seal, toothpick, or watch key.” 

1167. ALFRED BORGNET, Swansea, Glamorganshire, South Wales, “ Improve- 
ments in furnaces, retorts, and apparatus for sthelting or treating zinc and 
other ores.” —25th April, 1866, 





Patents on which the Stamp Duty of £50 has been Paid. 

1153. CHARLES LLOYD BRAITHWAITS and JOSEPH H1IRst, Kendal, Westmore- 
land, “ Machinery for feeding slivers of wool and other material to carding 
engines.” —8th May, | 

=. | ay STICKLAND, Gee- -street, St. Luke, London, “ Laying veneers,”— 


‘ay, 

1195, RICHARD “ARCHIBALD BROOMAN, Fleet-street, London, “Spring mat- 
tresses.” —1]2th May, 1863. 

1194. HORACK LEEMAN EMERY, Sloane-street, Chelsea, Middlesex, “* Manufac- 
turing saws.”—12th May, 1863. 

= ym PILBEAM, Glasgow, Lanarkshire, N.B.,"* Sewing machines.” 
—14 

1234, JOHN t TITUS NEWTON, Y: ny oy Swansea, “ Machinery for planishing 
and rolling sheet metal.”—16¢h May, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 
— BBLL, Wandsworth, Surrey, “ Matches or fusees.”—10th May, 
1250. JAMES PALMER BUDD, Yystalfera, near Swansea, ‘‘ Manufacture of tin 

and terne plates.”"—20th May, 1869, 
Notices of Intention to Proceed with Patents. 

3348. WILLIAM CASTLE DODG#, Washington, U.S., “ Improvements in breech- 
loading fire-arms and in cartridges for the same.” —27th December, 1865. 

12, PETER SCHUYLER BRurFr, Ipswich, Suffolk, “‘ Improvements in fastenings 
for the p way of rail "— 2nd J , 1866. 

22. WILLIAM BUCKLEY, Tankersley, Yorkshire, “ Improvements in signalling 
apparatus for colliery and other purposes.” 

25. BEWICKE BLACKBURN, York-buildings, Adelphi, Wi inster, “ I 
ments applicable to furnaces or fire-places fur the purpose of more effectu- 
ally and economically consuming the fuel therein.”— 3rd January, 1866. 

38. WILLIAM JOHN SYMONS, St. James’s-road, Holloway, Middlesex, and 
NATHANIEL AUGUSTUS TOVKER SYMONS, Coburg-place, Upper Kennington- 
lane, Surrey, “ Improvements in smiths’ forges and furnaces for smelting and 
puddling iron, steel, and other metals.” 

39. JAMBS RONALD, Liverpool, ‘‘ Improvements in or applicable to machinery 
for combing, dressing, and disintegrating hemp, flax, wool, cotton, and other 
fibres and fibrous materials.” 

42. EDMUND WALKER, London-street, London, “Improvements in wind- 
lasses.” 


43. HENRY DUNCAN PRESTON CUNNINGHAM, Bury, Hants, ‘‘ Improvements in 

working and in the service of guns with fittings thereof, and in guu car- 
riages.” 

44. WILLIAM WINTER, Leeds, Yorkshire, ‘‘ Imp: its in certain movable 
parts of locomotive, stationary, and marine engines. ”"— 5th January, in66, 

49. WILLIAM GEORGE BEATTIE, South Bank, Surbiton, Surrey, “ An improved 
apparatus for lubricating pu 

60. Baron O8CAR DB MESNIL, Brussels, Belgium, “ Improvements in towing 
boats on rivers or canals, a part of which improvements is also applicable to 














\pril, 

1126. JOSEPH ORMROD page sasmernang Bury, Lancashire, “ Certain )| improve- 
ments in machinery 01 for drying, st ng, and 
finishing cotton and ‘ilk woven fabrics.”—21st April, 1866. 

1151, JOSEPH MARIE RYO-CATTEAU, Rue 8t. Martin, Paris, ‘‘ Improvements 
in spindles applicable to all machines for spinning and doubling cotton, wool, 
silk, and other fibrous substances, as well as to all twiners.”—2ith April, 
1866, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the oftice of the Commissioners of Patents, within fourteen days of its date. 











List of Specifications Fablisbed 6 Gusing the week ending 


2080°, 4d. ; 1893, Is. ; am. oe ; a "104.; 1396, 10d. ; 1397, at 1398, 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums er 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 

oodcroft, Her Majesty’s Patent Office, "Southampton-ouildings, 








ABSTRACTS OF SPECIFIOATIONS. 
1m Moraes afte ofc of hr ejay Comoro Pate 


Class 1. _—PRIME : MOVERS. 
auinting! Fixed Steam and other Engines, Bon, © Wind, and 
Water Mills, Gearing, Boilers, Fittings, £c. 


9788. A. CHAPLIN, Adam-street, Adelphi, London, “ Steam boilers.” —Dated 24d 


ir, 1865, 

The meer en claims constructing vertical cylindrical steam boilers with an 
internal fire-box having water tubes with closed ends projecting downwards 

or hanging from the top thereof, the said tubes being inclined or converging 
together at their lower ends. 

2759. E. Hunt, Serle-street, Lincoln's-inn, London, “ Steam engines.”~-Dated 
26th October, 1865. 

This invention comprises various improvements in yy engines, and has 
generally for its objects simplicity and 
efficiency in use, with reduced friction and lessened ee and liability to 
derangement. The main features of the invention -, First, the introducing of 
levers with connecting rods or bows, and carried in fixed bearings in 


























May 18, 1866. THE ENGINEER. 365. 
with pins. Secondly, the using of one valve movement (with one | the tire. When, therefore, the blow is given by the hammer, the part of the Wes 10GD ate pineal panel Go cach cilier petenels Ge DES an8 aa sins ° 
or more valves) to work two or more the strokes of which cylinders | tire which is laid or rests upon the grooved part of the anvil will be forged | angles thereto, and sufficiently near together to allow their horizontal 
are different times. Thirdly, the actuating of the valve or valves with | into the shape of the grooves both of the anvil and hammer, and thereby a | flanges supporting the concrete or other material of which the floor isto be 
a circular plane sliding motion for working two or more properly formed rough tire both in thickness and breadth will be produced. composed. These short lengths of light iron are supported at their ends by the 
these ‘purposes. Fourthiy, by the dividing of the valve and giving reversed | 2078. 3- L. HANCOCK, Tipton, “ Improvements in whedls for common Cuasseaa-es ether Aulg betwen the gaaess” SOPWLAMD of the Ranges of the 
motions to its pacts in onder to work between pistes parirmiing faair strokes | Srrlnras, to Sires fr the came, and én sechinery for tending the tire."— short lengths of iron is not so great as to prevent the plaster being property 
at different times in order to relieve the crank or cranks or other partsof | — rnis invention consists in constructing wheels in the manner hereafter stated, | S@PPorted by the concrete. In order that the plaster may obtain a under 

ve and injurious strains when at or near the dead centre. The patentee surrounds the nave of wooden wheels—which may be considerably | ‘¢ girders the ends of the short of iron above mentioned are split or 
— reduced in consequence of the extra strength which his construction imparts to | Ut $0 48 to allow of the ends of the of each length being bent downwards 
it—with a ring or plating of iron or other metal with apertures for the passage See Ope eater Ge ee Fe oe coming Sas ue 
¥" _ of the tamer ents of tho epahes into tha nave. Me coumirnets Gee in Ge frm Sei iperes tence une bees cntend te cnaan soenton Geeta 
Including Railways and Plant, Making, Steam Ve Ma- | of a shoe, that is, with a flange on each side, within which the felloe is received aan ae an ee 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, | He makes these double-flanged tires in one or more pieces. When of one which, ving plaster, @ goed holding 
H éc. piece, he unites the ends by forming apertures in them, and brings them airders. ‘ ae a 
together by a cramp, and secures the ends by pins or keys. Should the tire, | 2603, W. Cooke, Park House, St. James's, London, * Window fttings."—Dated 
2995. G. VOIGHT, Aldershot, “ Stopping or retarding railway carriages, wagons, | after wear, require to be tightened, he then drives larger pins or keys into 10th October, 1864, 
trucks.” —Dated 9th October, 1865. holes provided for the purpose in the tire. In some cases he forms the tire Siese Guings conten of laniinn or plnenn ef wire Gumne or ottur pestvented 
This invention consists in = Mey o® © wat & eee with one flange only, and bolts on a ring through the felloe and to the flange, material so constructed as to represent a eee are 
CR Sees Sno pavennee arise en ees aes Ce eee _ the felloe being held between the flange and ring. He secures the outer ends el See ene Ss ae ee ar 
aan the wheels, so that the brake blocks, which are affixed to Ta | OF the spokes to the felloe by forming 2 longitudinal tenon in the spoke, which of metal, wood, or other suitable substance, in pieces, strips, or 

is of the buffer rods, come directly opposite the flanges of the wheels. In | enters a corresponding mortice in the direction of the grain of the wood of the Each blind, cornice, or ventilator consists of two pieces or more, 80 formed as 

order that the buffer rods may be so lowered, the main framing of the carriage | feline, He constructs machinery for the bending of double or single flanged | to ¢xpand or contract at pleasure, and thus ‘fit various sized windows or 
be prolonged downwards, and the buffer rods made to work easily | tires, which consists of an expanding and contracting segmental cere, on the | Openings. By hinging together any number of these laminm, slabs, or 
through bearings placed in the said projecting portion. To prevent the car- edge of which the inside of the tire rests, while the flanges overlap on each ventilating blinds they can be made to fill up any space left open by a window, 
ee anes me each other, distance plese may bo anise Wo Ge teak and side ; he then applies rollers in sets of three, one for the outer surface and the | Paftially or entirely and can to open and shut at 
ming of each carriage, and may be made to fold up out 5 aan other two for the flanged surfaces of the tire, or he uses one roller with depend- | Pleasure.— Not proceeded 
brake teks may come agua the tangs ofthe whecs when the bare ot | Ma hetesuaein ent sed anh Sanges te Sept eet te eae ae et | "Ninn. or etourn) wat aa ch ere are tadigs and er ome 
any carriage are pressed by the previous or following carriage or carriages. united. When cool, the core is contracted and the tire is removed. ing’ , cornices, and other parts of houses.” — 12th 


presses, in order to prevent the escape 

are fitted to slide lightly in the cylinders for the 

Purpose of continually acting on the water entering therein. The rods of 

there pistons are driven by a suitable steam engine. Two discs are fitted 

water-tight on the outside of the cylinders, which are operated from the vessel 

he order to close the said cylinders when cleaning the apparatus or when not 
a use. 


2609. J. D. WOODWARD, St. John, New Brunswick, ‘** Ventilating apparatus for 
use in steamboats, vessels, dc.” — Dated 10th October, 1865. 

This invention consists in a ventilating casing surrounding or contiguous to 
the smoke-pipe or funnel, through which air is drawn from the engine and fire- 
rooms by the column of air ascending by being warmed by the smoke-pipe. 
This current of air, taken from the engine-room, conveys away any noxious 
gases, dust, vapours, and also the heated air, and in place thereof the cool air 
will descend by a natural action through the hatchways, thus rendering the 
engine-room of an agreeable temperature, and this system of ventilation may 
be extended by pipes to the other portions of the vessel. The patentee also 
conveys the said ventilating case up above the top end of the smoke-stack or 
funnel of the bollers,in o:der that the ascending ventilating current of air 
m y increase the draught of air passing through the furnace. 

2617. T. WARBURTON, Stoneclough, Lancashire, “‘ Brakes for carts, wagons, and 
other vehicles,” — Dated \1th October, 1865. 

This invention consists in the use of a leg beneath each shaft, having a 
curved foot, which, in descending inclines, bears upon the ground, and ts held 
in firm contact therewith, by means of a furked bar attached (and exerting 
pressurg upon the leg) to a strong spring secured to the shaft; when the 
greatest amount of friction is required, the whole weight of the cart may be 
allowed to act on this forked bar and curved part, the spring being compressed 
against the shaft. When not required to act as a brake for the cart or carriage 
the leg may be supported at a slight distance from the ground by means of tne 
forked bar, in which position it will act as a support for the cart in the absence 
of the horse. <A Second part of the invention is particularly adapted for heavy 
wagons, and consists in the use of a bracket attached to the lower timbers 
thereof, and to which is hinged a curved foot or brake, which is tightened down 
on a ground by means of a screw passing through the bracket.—ot 
with, 

2621. M. HENRY, Fleet-street, London, “ Railway carriages and locomotives.”— 
A communication.— Dated 11th October, 1865. 

This invention relates to engines and locomotives, and has for its object to 
prevent or reduce their oscillation or vibration and lateral motion when 
travelling. For this purpose the body of the carriage is fitted over or combined 
with the frame or under carriage at a little distance from it, so that there shall 
be a small space between them, certain connections, fittings, or interposed 
appliances being used. Means are also provided for presenting sufficient 
friction and resistance to the motion of the body with respect to the under 
carriage to prevent undue play of the former or the latter. 


2624. D. C, PIERCE, A i London, ** Permanent way of railways,”— 
Dated 11th October, 1865. 

For the purposes of this i tion the patent ploys continuous longita- 
dinai sleepers, either of cast or of ught iron, by pref of a T-shape, 
and on the top of such sleepers, and in one piece with them, he forms a ridge 
running from end to end of the sleeper, and which is in fact a portion of the rail. 
This ridge receives a light cap or bridge rail. A strip of wood, or other soft 
and elastic material, is interposed between the top of the ridge on the sleepers 
and the rail, the strip of wood or soft material being fitted into the hollow in 
the rail, Other strips of wood or soft material are also laid on either side of 
the central ridge of the sleeper, and the lower flanges of the rail or cap rest on 
these side strips. The rail or cap is secured by bolts passing through its 
flanges, and through the sleeper. As there is a continuous elastic support 
immediately under the head or running surface of the rail or cap this may be 
made comparatively light. 

2635. G. and A, DESLANDES, Jersey, “ Working windlasses."—Dated 12th 
October, 1865. 

This invention consists in working one or more such windlasses by means of 
a capstan consisting of two parts, namely, an upper part or head, provided 
with holes or recesses for the reception of the capstan bars in the usual 
manner, and attached to or keyed upon a central shaft, from which motion is 
imparted to the windlass in the manner hereinafter described. Beneath the 
capstan head above referred to is a second one of similar description attached 
to the upper part of the barrel or body of the capstan, which, by its means, may 
be caused to revolve upon without giving motion to the shaft. Upon the shaft 
is keyed or fixed a cam or curvilinear disc, which, by the revolution of the 
shaft (when the same is actuated by the upper capstan head), gives an upward 
and downward motion to one or more levers (provided, by preference, with 
rollers, for the purpose of being acted upon by the disc or cam), and by their 
means giving motion through other levers to the barrel of the windlass, which, 
for that purpose, is formed or provided with discs or collars having rims or 
grooves, or rims and grooves, upor or into which fit corresponding blocks or 
pieces carrying the fulcra of the levers last mentioned. These blocks or pieces 
rise with their respective levers (as each lever is successively raised by the 
action of the cam or curvilinear disc during the revolution of the upper capstan 
head), the levers by their upward moyement causing the blocks and ends of the 
levers to act or jam upon, against, or in the rims or grooves (which may either 
be serrated in the manner of ratchets, or plain), and thereby to carry with 
them @nd move the barrel of the windlass through a corresponding portion of 
a revoiution. The successive descent of the levers releases them from their 
punch.-or ratchet action upon the discs or collars of the windlass barrel, any 
retrograde movement of which is prevented by the action of the ends of those 
levers which are not in course of descent, and by suitable pawls taking into 
ratchet teeth formed with or attached to the windlass barrel. 

2641. G. ROSSELET, farts, “ Obtaining and applying water as a motive power 
Sor propelling ships by means of paddle-wheels inside and outside.”— Dated 
13th October, 1865. 

This invention consists in forming at any desired depth, but which must be 
fegulated by the draught of the vessel, and hy preference towards the forward 
part thereof, an aperture capable of being opened or closed at will. There is a 
pipe in the interior of the vessel, and in communication with the aforesaid 
aperture, to convey water to buckets or floats on the top, side, or sides of a 
hydraulic wheel or wheels, whereby rotary motion is communicated to the 














named lever is thrown out of gear or released, and the notched bars thereby 
freed from the pins or projections. 
= JONES and E, KING, Birmingham, “ Saddles."—Dated 18th October, 


The patentees claim connecting the stirrup leathers or straps with the 
spring bars by which they aré fastened to the saddle, substantially in the 
manner described, whereby the projections or inequalities which ordinary 
saddles possess at the junction of the spring bars with the stirrup leathers or 
straps are avoided, and great comfort in riding results. Also securing and 
concealing the free ends of the stirrup leathers or straps under the flap of the 
saddle, in the manner described. 


Class 3.—F ABRICS. . 
Including Machi and Mechanical Operations connected with 
he ag Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, dc. 


2596. P. TODD, and J. HOLDING, Wheelton, near Chorley, Lancashire, “ Looms 
Sor weaving.” — Dated 9th October, 1865. 

This invention relates to that part of the loom called the “‘slayboard” or 
“race,” along which the shuttle travels, and more particularly to that part of 
the **slayboard” which is recessed for the reception of the “ weft 
fork” levers or prongs, all of which are well-known parts of aloom. The im- 
provements consist in the application and use of a series of vertical plates (like 
a grid) in the said space usually left open ; the upper edges of these vertical 
plates are made level and even with the surface of the “ slayboard,” and are 
employed for the purpose of partially filling the saidjspace, and thereby pre- 
venting the weit from falling into it; and also by making the intervals of 
space less, the shuttle is supported by the edges of the plates when passing 
over the space, whereby its course is rendered more perfect, and the tendency 
of the shuttle to depart from the “ race” is diminished. The arrangement of 
vertical plates is also particularly useful when shuttles running on wheels are 
employed, as in large wide looms. The principal feature of the invention is 
the use of plates or equivalents to divide the width of the space into small 
intervals, so that as the shuttle passes over it may have the support of the 
edges of the plates, which would be the same in effect as if it passed over a 
continuous surface. 
2611. M. WALKER, Mansfeld, Nottinghamshire, “ Flyers used in doubling 

machines.” — Dated 10th October, 1865. 

This invention consists in making each leg of the flyer employed in doubling 
machines to project upwards towards the thread-board used in such machines 
and nearly to reach the same. The portions which project upwards are in 
addition to the legs ordinarily used in such machines which point down- 
wards. One or other of the parts of these flyers which project upwards will, 
in case of the breakage of a thread or catch such thread or threads 
before it or they have time to pass over to or be drawn by the next adjacent 

or threads, or otherw 





threads dou! 

next flyer, such production being prevented by the employment of this im- 

proved flyer.— Not proceeded with, 

2631. J. B. EDGE and E. Hirp, Bolton, “ Apparatus for twisting or doubling 
cotton or other "Dated 12th October, 1865. 


mo: 

employment of flyers, which are used at present in ordinary twisting or 

doubling frames.— Not proceeded with. 

2647. W. ROBERTSON, and J. G. ORCHAR, Dundee,“ Apparatus for finishing 
textile fabrics.” — Dated \3th October, 1865. 

This invention consists, essentially, in the addition to the ordinary calender- 
ing machine of certain new parts of apparatus by which the said machine is 
rendered capable of effecting, in addition to its ordinary work, the finish 
hitherto imparted to goods by the ordinary mangle, and thus the use of the 
ordinary mangle is disp d with. According to one arrangement of apparatus 
by which these improvements are carried out, there is placed below the 
ordinary calendering machine a system of levers fitted with adjustable weights, 
the use of which is to impart to the roll 
produce the mangle finish on the cloth. 
system of levers is used as well as the top system employed in ordinary 
calendering machines. 





se 





Class 4.—_AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Millis, &c. 
2629. R. LONGDON, Atlow Mill, Ashbourne, Derbyshire, ‘' Hurdles for fencing or 
i and other lands.” — Dated 12th October, 1865. 
In constructing hurdles ding the patentee mounts 
pon three wheels, one at each end and one in the middle, the end wheels 
being twice the diameter of the middle wheel ; or two wheels only, one at each 
end, may be used. Projecting from the bottom of each end of the hurdle, or 
from the middle of the hurdle, is a horizontal bar, provided with a handle or 
handles, by means of which the hurdle can be moved. Upon the end of this 
bar a leg or foot is fixed, 6n which the hurdle is supported when at rest. 
order to prevent the hurdles from being overturned 
animals a series of projecting curved bars is placed at 
the concave side of these projecting bars being placed, when the hurdles are in 
use, on that side of the meadow or land within which the cattle or are 
confined. By raising the handle or handles of the hurdles the said hurdles can 
readily be moved about upon their wheels and fixed where a fencing or 
temporary division is required. 
2634. W. C. CAMBRIDGE, Bristol, ** Clod-crushers and chain harrows.”— Dated 12th 
1865. 


, in the First place, relates to the form, shape, and construc- 


to this 








same. This wheel or wheels is or are fitted with joi nted buckets, as described 

The wheel or wheels with the jointed buckets may be-placed inside or outside, 

or both inside and outside the ship or vessel, as found most convenient.—Not 

proceeded with. 

2658. C. A. ELLIOTT, Kensington, “ Blinkers for horses and other animals,”— 
Dated \4th October, 1865. 

This invention consists in the construction of transparent blinkers or open 
blinkers by combining with the ordinary blinker glass, talc, or other like trans- 
parent material, or by removing a part from an ordinary blinker. The 
patentee forms or leaves a space in the body of an ordinary blinker, and sets 
therein (by preference in a frame, the rim of which projects on the outside) a 
piece of glass, or he leaves the space without any filling. 

2654. W. J. ARMITAGE and F. WOOLER, Farnley, and J, HODGSON, Wortley, 
— Leeds, ** Manufacture of tires for railwdy wheels.”—Dated 14th October, 


1865. 

This imvention consists in forming the tires of railway wheels froma solid 
block of iron, and making them ready for rolling without being jointed or 
having an end weld. For this purpose the patentees make a hole or slit, or a 
number of holes or slits, in the solid block of iron, and by any suitable means 
they open or press out the mass of iron until the required width of opening is 
obtained. When the rough block has been sufficiently opened out, they cause 
the same to be hammered into the form of the rough tire. To effect this they 
make the anvil with a groove, the section of which will suit one of the sides, 
and the outer part or periphery of the tire. The anvil is also inclined so as to 
allow the tire to rest or lie in an inclined position upon it, the groove of the 
anvil being at the lower part of the incline. The face of the hammer is also so 


Srooved or shaped that the section will suit the inner part and another side of 





tion of wheels for clod-crashers, the exterior of which are to be made with 


from 
or lumps of earth with which they may 
The teeth are to be made with thin bevelled edges, so as 
the 


use 
this arrangement 





entilating, &c. 

Grove, Camberwell, “ Constructing fire-proof floors and 

th October, 1865. - 

In constructing fire-proof floors: and ceilings ordinary wrought iron girders 

are used; as heretofore, generally of a section, thus I, of wrought iron ; but in 
fillet: tee employs short 

and horizon- 

These short lengths of 


2594. J. HOMAN, The 
ings.” —Dated 7 


: 
i 








of pulverised carbonate of lime, sulphur, and saw-dust, mixed in various 
according to the purpose for 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
=m, > W. RENDEL, Newcastle-on-Tyne, “ Gun carriages.” — Dated 6th October, 





of the gun and carriage in recoil, independently of any action on the part of 
the gunners, while at the same time it may be worked by hand.. Thus, 
whether the apparatus be thrown into action by hand or left to itself, it comes 
equally into operation to arrest the recoil of the gun; and the object of the 
improvements in this apparatus is further to make it remain in action when 
once thrown on until it is released by the gunner, so that to the extent of its 
power it holds the gun in any position on the slide or directing bar securely so 
long as desired, as, for instance, during loading. In this respect the imjrove- 
ments are apecially applicable to the carriages of naval gans, because they are 
fired on a moving platform, and it is necessary to hol the gun, to prevent it 
shifting on the slide during loading. 
2628. J. H. SELWYN, Woodland Crag, Grasmere, Westmoreland, “ Cartridge® 
Sor certain kinds of breech loading fire-arms.”"— Dated \2th October, 1865. 
This invention relates to cartridges to be used either with breech-loading 
fire-arms of the kind known as “ mont storm rifles,” that is to say, rifles in 
which the charge chambers turn on a hinge on the top or side of the breech end 
of the barrel, or with any other rifles in which the cartridge is introduced at 
the front of the charge chamber. The impr in the said 
consist in making them of a conical figure, or of a spheroid-conical figure, the 
cases of the said cartridges heing provided at their base with an annular pro- 
jection or being left plain, The fulminate by which the ignition of the powder 
is effected is inserted in the smaller end of the cartridge, the discharge of the 
sald cartridge being effected by means of a perforated and inverted cap fixed in 
the summit of the cartridge, or by an anvil and cap, or by fulminate contained 
in a perforated hemispherical in the smaller end of the cartridge case, 
as is well understood. 
2633. H. H. WILLIAMS, Buckingham-street, Westminster,“ Breech-loading fire- 
arms.”--Partly a communication.— Dated 12th October, 1865. 
This invention consists, First, in forming sabots with a ea ye in the 





° with a tatl piece to contain the detona' or 
noting com; which. tail piece, when a ca’ is 
made up, extends back into the charge of powder. The improvements may 


arms,."—, a 
This invention is for improvements in those fire-arms known as needle guns, 
and consists in the arrangements : —The inventor fits in the interior 
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moves the thimble partly to the right, so that the 
breech bolt may enter the transverse slot in the thimble and 
The gun is now ready for firing. After the discharge a 
inserted ; move the thimble to the left by means of its 
together with the hollow tube, spiral spring, spri 
plunger ; then move the bolt to the left by means of its lever, 
lugs and draw the bolt back, and the cartridge may be inserted. 
the rear end of the barrel has a portion removed for one of the lugs on the boll 
to work in.—Not proceeded with. 


i 
viitie 
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sulphur which remained in the gum, or on the surface thereof (after vulcanisa- 
tion), has produce! the corrosion of the muzzle of the 

fire-arm to which it has been applied, One object of 
tion is to prevent this corrosive effect, and to this end one part of the invention 
consists in the application to the vulcanised gum packing of a covering of 
chamois or other leather, cloth, felt, velvet, plush, or other suitable material of 
analogous character, which is neither sticky nor contains any substance by 
which the corrosion of metal can be produced, and interposition between the 
vulcanised gum and the covering of unvulcanised india-rubber or other 
material possessing a similar quality of being impervious to —_ Another 
object of the invention is to prevent the elastic packing from being 

tightly around the screw, and to this end another part of the invention con- 
sists in surrounding the screw within the expanding packing with a tube of 
metal or other hard, unyielding material. This part of the invention is also 
applicable to stoppers for bottles and other vessels. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical In- 
struments, laws Manufactured Articles uf Dress, dc. 

2607. G. G. Ricn, Stanley-road, Hackney, “ Action of upright pianofortes.”— 

Dated 10th October, 1865, 

This invention relates to means of operating the under dampers or the 
dampers acting below the striking parts of the hammers in upright pianofortes. 
To the lever or a lever acting between the inner end of each key and each of 
the stickers for operating h the p applies a cranked wire or 
other support for a button or pusher, which may be adjustable, and the lower 
ends of the damper levers or the levers carrying the damper heads are extended 
downwards below their axes of motion in position to be acted upon by these 
buttons or pushers. 

2616. D. GALLAFENT, Stepney, London, “ Paraffin lamps.”—Dated \0th October, 


1865. 
This invention consists in so arranging the parts of paraffin lamps that air 
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bright, clear flame, and enables the to be used with an ordinary cylin- 
drieal chimmey.— oi proceeded wit. _ 


Class 8.—-CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparat 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, ottery, Cements, Paint, Paper, Manures, &c. 

2591. W. HARRIS, Wimbledon, “Tanning or treating hides applicable for 
machine bands, &c.”—Dated 1th October, 

In performing this invention the patentee takes hides and skins after being 
freed from the hair, offal, and other matters by soaking in lime water, and 
afterwards steeping them in acidulated water, all as usual, using about one 
part of sulphuric acid to one thousand parts of water. Having so prepared the 
skins in the usual manner he proceeds to tan or treat them according to this 
invention. To this end he treats them in a liquor containing in every one 
hundred gallons of water half a pound of sugar of lead, combined with a suffi- 
clent quantity of oak bark to colour the skins. The hides are steeped in this 
liquor and drawn and turned over four times a day. He adds fresh oak bark 
every day to maintain the colour and action of the liquor, stirring and mixing 
the whole together. In this way the hides are worked through the liquor for 
three weeks more or less. He then.removes and treats them in a fresh liquor 
combining in Dyas hundred gallons of waters four ounces of white copperas, 
two ounces of alum. say burnt or roche alum, and half a peck of oatmeal, 
adding oak bark, as in the former case; the hides are to be worked and steeped 
in this liquor as before, and drawn ‘three times a day, at the same time 
stirring and mixing the contents of the pit well together. The hides are treated 
in this solution for a fortnight, more or less, after which they be removed, 
well dubbed (treated with dubbing), and subsequently tacked or fixed in frames 
and hung up to dry. When dry the leather so tanned and prepared will be 
ready for use, and may be used in the manufacture of mill bands, hose pipes, 
harness, and other purposes where great durability is essential, as also where 
tendency to elongate or stretch is objectionable. 

2606. J. A. LEON, Liverpool, “ Apparatus to be émployed in the ifacture of 
sugar.” —A communication.— Dated \0th October, 1865. 

This invention Telates to the treatment of cane juice and other solations of 
sugar, so as to produce or obtain therefrom in a simple, economical, and con- 
ventent manner crystallised sugar fit to be sent into the market and used for 
food without further refining, and consists, First, in the employment of a 
purifying agent consisting of finely pulverised bone black and phosphate of 
soda, which the inventor adds to and mixes with the cane juice or solution of 
eugar conjointly, or one after the other. Secondly, the invention consists of a 
s raining apparatus, and in the employment of the pressure of steam or other 
elastic vapour in connection therewith to remove most of the bone black, 
phosphate of soda, and other insoluble matters from the cane juice or solution 
of sugar.— Not proceeded with 
2620. J. CRUTCHETT, Stroud, Gl tershire, “ Mi 

11th October, 1865. 

The patentee claims, First, the manufacture of gas for lighting and heating 
purposes from pulverised or fine coal, or other carbonaceous materials, injected 
into retorts or ovens in small quantities, either by separate successive injections, 
or in small continuous currents, as descri Secondly, the injection into 
retorts, or suitable ovens or chambers, of pulverised, powdered, or small coal, 
sawdust, oils, or carbonaceous materials, by means of steam supplied to such 
retorts in separate charges, or in continuous currents. as described. Thirdly, 
the injection of suitable carb teri. id, for the 
ture of gas into retorts, ovens, or heated chambers, by separate successive 
injections or currents by means of compressed i gas, 
springs, or other mechanical means, as described, whether: ibe "interiors of such 
retorts be under a slight degree of pressare or vacuum. 

2646. R. A. BROOMAN, F'leet-street, London, “ Liquid compound for “4 ifying 
sea and other waters.””—A communication.— Dated \3th October, 18 

This invention consists of a liquid composed for purifying sea, + ne 
and other waters, so that when used for feeding boilers incrustation may be 
prevented, and when for washing, scouring, and cleaning, their qualities may be 
improved. The composition is formed thus, and in or about the proportions 
stated :—2 Ib. of crystals or soda; 9 oz. of quicklime, slaked and pulverised ; 
and 8b. of water. The inventor places the crystals of soda, the slaked lime, 
and the water in a pan and boils for about one hour; he then removes the pan 
from the fire, allows the contents to cool, and draws ‘off the liquid) tlear.— Not 
proceeded with. 

2643. J. DE W. BRINCKERHOFF, New York, “ Preparing paper and the surfaces 
of other materials for use in photography.”—Dated \3th October, 1865. 

The object of this invention is to produce a ‘surface upon paper or other 
material that is of a fine cellular character, adapted to the reception of photo- 
graphic or other pictures, or for other uses in the arts. The patentee ndkes 
use of a thin solution of gelatinous materials, and kaolin or terra alba, which 
he prefers to employ hot, which solution penetrates the pores of the paper or 
other materials being prepared. He then submits the said material to the 
action of an astringent, such as. alum or, tannin, which,.cembining with the 
gelatinous material, forms a fine cellulose surface that is insoluble in the solu- 
t ons employed in photography, and which, penetrating the pores of the paper, 

is them, and also produces ar even smooth surface by enveloping and holding 
down any fibres that otherwise mnight stand up on the surface of the paper. 
2630. A. A, LERENARD, Paris- Belleville, France, ** A new composition of india- 

rubber, mastic, or cement ””— Dated \2th October, 1865. 

The patentee claims, First, the manufacture of india-rubber, mastic, or 
cement, made (as described) of india-rubber, pure or vulcanised, rag, paper 
pulp, potters’ or other plastic clay, red earth or ochre, or any other colouring 
oxide of the like kind, and flower of sulphur, such materials being worked and 
mixed together in the manner and proportions stated, so as to obtain mastic 
or cement more or less plastic or fluid to suit the use to be made of it. 
Secondiv, the process described for performing the trituration and solution of 
the india-rubber, as well as its thorough mixture with the other materials 
entering into the composition of the said mastic or cement. Thirdly, the 
process and apparatus described for coating cloth with the said cement. 
Fourthly, the use of the india-rubber, mastic, or cement, for all the purposes 
enumerated, and its application to any other similar objects. 











ture of gas.”"—Dated 











Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical A pparatus, Galvanic Batteries, &c. 

2605. F. T. HUBERT, Amersham Vale, Deptford, ‘ Submarine electric telegraph 
cables.” — Dated 10th October, 1865, 

This invention consists, First, in multiplying the strength of submarine 
electric telegraph cables by embedding two or any greater number of conductors 
in only one covering ; these conductors are isolated the one from the other, and 
the one protects the other. The invention consists, Secondly, in means of 
regulating, ad libitum, the specific gravity tube »pparatuses. The first appa- 
ratus comprises a pressing roller, the surface of which is shaped to give the 
form required for moulding the gutta-percha. The thickness and width of the 
sutta-percha ts regulated by cutting knives applied to each end of the roller, 
the knives being changed to suit the thickness.required for embedding two or 
any number of conductors. The second apparatus consists of a common 
punching press for perforating thg gutta-percha after being rolled to a proper 
thickness, the perforation to be applied as well tb the size‘as'te the numberof 
chambers required to obtain the following result:—Fifty grains of air are to 
n antain a partef cable (conductors, isolators, and coverings) welffiing about 
nine pounds, n the surface of the sea. Acco to this approximate-calcu- 
lution, and for ntaining the cables in suspension at any definite depth 
with anchors fram place to place, the inventor diminishes the thicknéss of the 

covering as weljas the didmieter or the number of,the péfforated chambers ; 

or he augments the weight of the said covering, or modifies it by adding a 
sufficient number of grains of the following stfistances, acéording to the specitic 
gravity required. These substances are—part of feathers, pith of elder tree, 
rush, bark of oak, ground bark, ,or granulated cork mixed together or 
eeparately after a preservath®-tinthersion in. a strong linie-Wwatét “and dried 
well, and cemented with. a, solution of eeunens Tae Ps tbe the external 
protective covering is taapéreha, beiled swi widen 
hy the pressing roller before named, which regulates the r@ ty thickness. 
The said protective covering is powdered with the following preparation :—The 
inventor dissolves phosphorus in hot water until the globules produced dis- 
appear; he then adds gradually a sufficient quantity of prussiate or azotate of 
potassium, or deutoxide of lead, and a solution of starch; this preparation, 
afier having been carefully triturated in hot water and immersed in lime- 
water, is to be dried and reduced to a powder and powdered externally on the 
covering of gutta-percha when warm.— Not proceeded with. 

2670. R. E. KAULBACH, Grove-road, St. John's-wood, “ Ap; tus for laying 
submarine electrical telegraphic wires, lines, cables, &c.”— Dated 16th Oc- 
tober, 1865. 

According to this invention the inventor proposes to form a permanent way 
or bridge for the support of the cable about seventeen fathoms beneath the 
surface of the ocean, such permanent way or bridge being composed of air- 
tight vessels or condensers of sufficient strength to resist a pressure of from 
eight to ten atmospheres, the said air-tight vessels or condensers being moored 
to the bed of the ocean.—Not proceeded with, 





Class 10.-MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 

2473. L. H. GILLET, Paris, “ Construction of vessels for preserving food and 
liquids.’ — Dated 27th September, 1865. 

The patentee clauns, First, the construction and employment of boxes, caseg, 
or vessels for the preservation of food and liquids, and in aotilising or heating 
the same by means of alcohol. Secondly, the employment of boxes or cases 
for maintaining water and other liquids, but especially water, at a low tem- 
—— constructed gud fitted with saw-dust or other isolating material, as 





ST Wolverhampton, ‘‘ Locks and latches.” —Dated 28th September, 


This invention consists, in the First place, in the introduction or application 
«f a crank or right angle lever, one part of which is parallel or nearly so with the 
lel or nearly so with the bolt of the lock ; the 


jection at the angle of the lever, and nearly in a line with the part next the 
keyhole, which at the time the nose bits or wards on the lever or crank are 
pressed acts on the bolt, forces the said bolt back, and locks it by means of a 
notch or opening on a lever and a stump on the bolt. The lever is such as is 
generally used in what are called lever locks, with the addition of the notch or 
opening for the stump on the bolt ; the angle lever may be placed at the right 
or left side of the keyhole for ight or left-handed locks. Another portion of 
the improvements consists in the application of a lever on the up) Pper part of 
the holt, and above the ordinary levers ; this said lever has its position so that 
when the ordinary lever or levers of a Jock is or are raised above their proper 
position, the said additional lever being pivotted near the céntre, js raised at 
one end and 
falls or enters @ notch in the bolt. This lever on the upper part of the bolt 
used with or without ,the. other or crank lever near the keyhole, and the 
crank lever near the keyhole may be used without the lever on the upper part 
of the bolt. -The levers may be cf any convenient form, so long as the 
mechanical action already described is provided for ; the crank lever is suitable 
for any kind of lock and most kinds of latches. 

2490. A. M. BENNETT, Oak/field, ‘Apparatus for ascertaining 
specific gravities and the bulk of solids, dc. oe pated 28th , 1865. 

For these the patentee ware ‘@.Yessel which is provided ‘with an 
overflow spout, and suitably jon with this vessel one or 
mare graduated tubes or meagyring. “¥., so placed that any liquid escaping 
from the first vessel] may be Siulivered by the spout into one or other of the 
graduated vessels, By preference the spout presents a nearly vertical knife 
edge next the fluid, and this. ‘is cut to the measures of the fluid used. The 
tubes are g liy of some dard of number or weight, that is, 
80 as to indicate the greater number the less they contain ; also so as to show 
cubic content and the weight of fluid they contain. Loosely’ fitting the overflow 
vessel is a floater or scale pan. In using the apparatus the larger vessel is at 
the c of the tion filled with water or liquid, and made to 
overflow, and the lip of the ‘spout is put into connection with one of the tubes 
or measuring vessels. In order to immerse the body, or such part of it as it is 
intended to immerse, he uses a bed plate or cradle with machinery for immersing 
it, so arranged that whatever part or parts are withdrawn from immersion are 
compensated for by other parts immersed, so that the cradle can be placed at 
any height or position in the fluid without causing any overflow. 

2491. E. T. HUGHES, Chancery-lane, London, “ Self-centreing and tightening 
chucks for drilling machines, lathes, &c.”—A communication.— Dated 28th 
September, 1865. 

The principal feature of this invention relates to that class of chucks called 
universal, in which the tool or other article to be held is gripped between two, 
three, or more jaws, to which simul in and out and to and 
from the axis of the chuck may be given by the turning of a shell, ring, plate, 
or other movable part, the axis of motion of which is in the axis of the chuck ; 
as examples of which class may be mentioned drill chucks of the ordinary 
form, and the common well-known scroll chuck. A serious difficulty experi- 
enced in the use of the ordinary forms of chucks aforesaid is, that by undue or 
irregular twisting strains the article held is liable to become loosened in the 
grip of the jaws, and is insufficiently held. It is the object of the leading 
feature of this invention to overcome this objection. and to this end the said 
leading feature consists in so connecting the movable jaws with that part of 
the chuck by the turning of which the movements of the jaws are produced 
that a tendency to twist any article beld in the jaws will tend also to turn the 
said part of the chuck by which the jaws are closed, and thereby cause the said 
jaws to grasp the article tighter and prevent its displacement, substantially as 
set forth. The remaining feature of the invention consists in a peculiar con- 
struction and combination of certain parts of a se:f-centreing chuck, substan- 
tially’as described, whereby more aceurate positive movements are given to 
the jaws, both in opening ms closing, than in chucks of the usual construction: 
2494. T. SMITH and W. F. BATHO, Birmingham, ‘‘ Apparatus for heating, 

evaporating, and cooling liquids.” — Dated 28th September, 1865. 

This invention, as applied to a boiler for the heating and evaporating of 
water, is carried out as follows :—In the underside or bottom of the boiler, or 
the part exposed to heat, a series of pendent tube’ is fixed in’ a vertical or 
nearly vertical position, the said tubes being closed at bottom and opening at 
top into the lower part of the boiléf. ‘The said tubes are exposed to the direct 
action of the boiler furnace. The patentees divide the said tubes, by means of a 
partition or partitions or diaphragms situated longitudinally in the interior of 
the tubes, into two, three, or more divisions or chanibers, the partition or 
partitions or diaphragms extending nearly, but not quite, to the bottom of the 
tubes,so as to leave the several compartments or chambers of each tube in 
communication “with each-other at the bottom of the tube. The effect of the 











hent“tponthe Witer in: tte ‘saftt tivided tubes is t5- determine an ascending~| 


current of water up one or more of the compartments of each tube; a rapid 
circulation of the water in the boiler is thus set up, and the heating or 
evaporating of the said water is much facilitated. The patentees make the 
said divisions in the tubes in the folowing manner :—They take a strip or thin 
plate of metal of somewhat greater length than the tube, and of a breadth 
equal to or somewhat greater than the internal diameter of the tube; they also 
make the plate of somewhat greater breadth than the internal diameter of the 
tube at one of its ends. When the plate is of the same breadth as the internal 
diameter of the tube it only requires to be dropped into the tube, the shoulder or 
broader part at the upper end of the plate preventing the said plate from descending 
to too great a distance in the tube, that is, preventing the bottom of the plate 
from touching the bottom of the tube. When the’plate is of somewhat greater 
breadth than the internal diameter of the tube they bend the plate into the 
form of a very shallow trough, so as to permit of the springing of the plate into 
the tube. Instead of a single plate in each tube three plates, each of a breadth 
equal to about one-half of the diameter of the tube, may be employed. These 
plates are soldered or joined together in such a manner that in cross section 
they have the figure of three equi-distant radii. When a compound plate of 
this kind is dropped into a tube it divides the tube longitudinally into three 
compartments or chambers. Or four of the said plates may be employed joined 
together, so as to present in cross section the figure to four radii each at right 
angles to the next one ; or any number of the said plates joined in a similar 
way may be employed. In each case they prefer to give the plates a slight 
curvature in a transverse direction, so as to permit of their being sprung into 
the tubes. 

2495. S. DUNN, Old Broad-street, London, ‘‘Coffins.”—A communication.— 

Dated 28th September, 1865. 

This invention relates to an improved and simple construction of coffins, 
which are capable of being hermetically closed with facility, and are much 
cheaper, though quite as durable, as the best leaden coffins. According to this 
invention it is proposed to construct ceffins of slabg.of marble, slate, or. ather 
stone, the slabs being so shaped, that when put together they form the coffin , 
According té one mode of “constructing these imptoved* coffins ‘i bottom slab or: 
base is first shaped to the desired form by any well-known arrangement of 
stone-working machinery, or by manu. wif preferred. In.,this bottom 
slab, on the upper surface thereof and near the edge, there is cut a groove or 
channel, to which are fitted the lower edges of the side and end pieces. This 
groove or chanwebskquid jicline outwards slighthyya@.that when the sides.and 
ends are fitted therein they will also incline outwards, forming with the 
interior of the bottom or base an gbsuge angle. The lid may be prepared in a 
stmilar manner to the bottom, having a groove cut round its inside surface near 
the edge to fit over the upper edges of the sides and ends, thus securely locking 
the several parts together. The ysual fastenings for stonework, such as 
Sgrews, clamps, and bolts, are employed fer firmly uniting the various pieces, 
a the usual stone cement is employed for, ‘render oe Jothts perfectly air- 

hi?’ ‘He: will, be fgund ad Ce cong to cemerft z. blocks into the 

ae Insidethe corti, alsd fo cemeiit strips-of Tnarble, ale. or gther stone 
po the bottom of the coffin, whereby its strength is greatly increased ; and 
further to cement thin tin plates to the sideg of the coffin. 
2497. C. GIULLIANO, Frith-street, Soho-square, ag ened of chains, 
bracelets, necklaces, dc.” —Dated 28th September, 1 

This invention consists in forming these articles oy a eombination of two 
semicircular or trough-shaped bands or straps of metal, which, when wound 
together round a mandril, interlock and form a flexible or elastic structure, 
capable of bearing considerable tensile strain.— Not proceeded with. 

2498. R. A. BROOMAN, Fleet-street, London, ** Sewing machines.” — A communica- 
tion.—Dated 28th September, 1865. 

These improvements in sewing machines consist, First, in the employment 
of a spring on the needle bar for the purpose of holding the thread tight above 
the needle while the needle is rising in its work. The improvements consists, 
Secondly, in the employment of a needle guide in the form of a bent bar with 
an eye through which the needle passes, for the pu of giving stability to 
the needle, especially when working in leather and other heavy goods. The 
improvements consist, Thirdly, in the employment of a spring on the presser 
foot shaft in addition to the ordinary spiral spring, Which spring is connected to 
the needle har, and is by it to ensure the holding or forcing down of 
the presser foot while the needle is in the work. 

2500. J, H. PINCKVOSS, Mark-lane, London, “ Construction of casks to be used 
more especially for the transport of oil.”—Dated 29th September, 1865. 

This invention consists in forming casks intended for the transport of oil of 
metal instead of wood to prevent loss of the oil by leakage, to enable 
such casks when empty to be stowed away in a small compass. The inventor 
proposes to effect these objects by forming the cask in three principal parts, 
that is to say, he forms the body of the cask in two parts without angles, and 
around one of such parts, and at a distance of about one inch more or less from 


at the other end, on which end is a projection which 





So alan tanet, Sastnels eee | fillet or collar, and he cuts a thread or 
screw around this part the edge ; and upon the other half of the 
cask and near to the edge thereof . forms another similar screw,and proceeds | 
to connect these two parts or halves together by a metal band or collar; at the 
inside thereof there is a cut a screw or thread of correponding pitch to those . 
on the two halves of the cask. He also forms a projecting collar or rim on 
this screwed and he likewise forms a hole through the said band to 
receive a bung; this hole is intended to come opposite to the bung hole in the 
cask when the two halves are screwed tightly together by the aforesaid screwed 
band, and he makes the junction perfectly tight by a band or washer of 
vulcanised india-rubber or other suitable elastic material ; he further secures 
the bung in its place by passing a strong pin throagh the same and through 
holes in the aforesaid projecting collars or fillets.—Not proceeded a 

2503. C. T. COTTERILL, Cannock, Staffordshire, ** Imp 
Sor and in stopping pipes used for conveying water and gas, ye 
29th September, 1865. 

This invention consists, First, of the improvements hereinafter described in 
making connections to main pipes used for conveying water and gas, and in 
apparatas employed in driliing the said main pipes for the said or other con- , 
nections. In making a connection to a main water pipe according to this 
invention, the patentee fixes on that part of the pipe at which the connection . 
is to be made a circular strap or collar, the said strap or collar being made in 
halves, the said halves being made firmly to clip the pipe and form a permanent 
part thereof. The said halves of the collar are fixed together and to the pipe 
by flanges through which screws are passed. A washer or ring of india-rubber 
or feather is interposed between the strap or collar and pipe at the top thereof, 
A screwed hole is made in the strap or collar and a hole is also made in the 
india-rubber or leather washer opposite the said screwed hole. Through the 
said holes the driil is passed in order to drill a hole in the main pipe. The drill 
used for drilling the hole is carried by a frame or clamp of the ordinary kind, or 
any other kind adapted to the purpose. Above the screwed hole in the strap or 
collar he places an inverted tundish or conical vessel, through a hole in the 
summit of which tundish or vessel the drill passes. By means of the said 
tundish or vessel the water, when the drill has penetrated through the pipe, is 
prevented from striking and wetting the workmen using the drill. The said _ 
tundish is particularly useful when the water in the main is under pressure. 
After the hole has been made in the main pipe coincident with that in the , 
clip or collar a pipe for the private supply is screwed into the screwed hole 
in the said clip er collar, and the connection completed. By making connec- 
tious in the manner described, thé loss of water. is very sniall and the main 
pipe is strengthened. This part of the invention is applicable to earthenware 
pipes as well as to iron water pipes, and may be applied to gas pipes where a 
strong connection is required. The invention consists, Secondly, of the follow- 
ing arrangements of parts for temporarily stopping the open ends of earthen- 
ware pipes used for conveying gas and water and for other like purposes during 
the laying of the said pipes or otherwise. Near the end of the pipe to be 
closed he fixes two semicircular clips, to which clips a rectangular frame is 
connected, the said frame carrying a strong screw. Upon the open end of the 
pipe a disc or valve of iron is placed, the said valve having on its inner face 
an india-rubber or leather disc or washer. By placing the said disc or valve 
against the open end of the pipe, and driving home the end of the screw so as 
to make it bear against the said valve, the valve is held very securely against 
and in close contact with the pipe, and the said pipe effectually stopped. The 
invention consists, Thirdly, in stopping fractures or leakages in earthenware 
pipes used for conveying water and gas and for other purposes by means of 
circular clips or collars of earthenware or sheet iron, the said clips or collars 
being made in halves. Into the space between the said clips or collars and the 
exterior of the pipe the patentee pours in a liquid state through a hole in the 
said clips or collar the filling composition described in the specification of letters 
patent granted to him the 13th April, 1865 (No. 1058), or other composition may 
be employed. When the fracture or fractures in the pipe are small, he covers 
them with a hand or piece of india-rubber, gutta-percha, or leather, and fixes 
it thereon by the semicircular clips described, the filling composition between 
the clips or collar in this case being dispensed with. 

2507. J. and G. ADDENBROOKE and P. A. MILLWARD, Darlaston, Staffordshire, 
“ Collecting or drawing off the gases from blast furnaces.”’— Dated 29th Sep- 
tember, 1865. 

The object of this invention is to interfere as little as possible with the perfect 
dissemination of the gases at the throat of the furnace, to offer a considerably 
increased area for their escape, and so to diminish the velocity of the said gases 
through the “draw off,” as well as to keep the top or throat of the furnace 
open, clear, and unobstructed for charging. In order to more thoroughly dis- 
eminates thie gases ‘at the tép of the furnace than by other modes in which 
they are generally concentrated, the patentees form a number of openings 
round the throat on the outside, by preference at about four or five feet from 
the top; they also form an enclosed channel or gas flue, between which channel 
or flue and the interior of the furnace itself these openings form separate and 
collective communications. At any convenient point at the side of the aperture, 
flue, or circular confluence chamber last mentioned, a main opening is made ; 
through this main opening the collected gases are conducted first into a 
receiver and thence through suitable pipes or tubes to any places at which 
are intended to be utilised. The apertures above mentioned through the neck 
of the furnace are made to incline Jownwards from the exterior to the interior 
surface at a considerable angle, in order to prevent any of the materials when 
charged falling or escaping from the interior of the furnace through the said 
apertures into the confluence chamber or flue surrounding the same. These. 
apertures the patentees prefer to form of cast iron in segments, and to place 
them level with eaclr other -in the neck ‘of the furnace, about four feet nine 
inches from the top; they may, however, be fixed at different levels, and be 
formed partly or entirely of fire-brick or any other suitable material. When 
formed as segments or frames of cast iron, and placed side by side, the required 
aggregate area of gas passages is obtainable with less depth of opening than by 
any other mode in use ; the apertures being very shallow, and all level with each 
other, they occupy less depth of furnace. In practice the patentees have 
found this to be of considerable importance, for by this arrangement and 
construction not only is a much larger area of opening obtained for the free 
exit of the gases but the less depth of furnace taken up erlables the ‘‘ draw off” 
to be worked nearer to the surface of the ‘‘charge” or materials fed than by 
any other plan, viz., at a depth of not more than four feet six inches, or four 
feet nine inches. This shallowness of the gas openings also allows the more 
through preparation of the materials charged, as the gas continues arranged 
therein to very nearly the full height of the furnace. For the introduc- 
tion of these improvements narrow-throated furnaces do not require to be 
widened, as is the case when a cylinder, bell-dome, or brick-arching is adopted ; 
on the contrary, furnaces which are now too narrow, will have their capacities 
increased by the condition of the said apertures herein described, as the gases 
then pass off freely below the narrow part of the throat. This increase in the 
area of the “draw off” also reduces the velocity of the gases, and, conse- 
quently, dimini their d to carry dust into the flues and conduits, 


2508. G. GILLETT, Whitehaven, Cumberland, *‘ Apparatus for impressing designs 
upon biscuits made by machinery.” — Dated 29th September, 1365, 

Hitherto biscuits have only been stamped by means of raised metal type or 
letters indenting the name and address of the manufacturer, or the name of the 
biscuits, in their surfaces, or by embossed patterns of various descriptions. 
According to this invention the inventor dispenses with such raised metallic 
letters and embossments, and applies a metallic die to form the pattern or 
design.—Not proceeded with. 

2513. A. HILL, Char; field, Gloucestershire, ‘‘ Candlesticks.”—Dated 30th Sep- 
tember, 1865 











This invention consists tn an apparatus or to be attached to 
candlesticks or other articles in- which candles are burned, to prevent the 
snuffers, douters, or other apparatds, whereby the candles are snuffed or extin- 
guished, from falling down when earried about. The apparatus consists of a 
small spring composed of steel, india-rubber, or other elastic material, attached 
on the inside of the slot in the bottom of the candlestick in which the snuffers 
are usually placed. The said spring may be-attached either to the top, bottom, 
or right side of the slot, so as to press against the top, bottom, or back of the 
snuffer-box, and » retain the snuffers or douters in the slot when so placed. — 
Not proceeded with a ae 
2515. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Apparatus for lighting’amd 

heating, suitable for sick rooms and nurseries.” —A communication, —Dated 
30th September, 1865. 
This invention relates to a particular construction and arrangerient of night- 
light apparatus for warming food or drink, and consists, essentially, in So con- 
structing and arranging the said apparatus that the flime sha’ Tbe subjectéd to 
a constant current or currents of air, which can be i d or dimi d by 
varying the height of a chimney above the flame, over which chimney there is 
also situate a receptacle for the food or drink to be warmed, which receptacle 
is also capable of being raised or lowered like the chimney. A portion of the 
stand of the apparatus is so constructed as to serve as a holder for a watch, 
matches, and other articles of a like nature. The vessel which contains the 
nightlight, whether in the form of a short candle or of a wick floating in oil, 
is so constructed that a constantly increasing current of air is supplied to 
the flame as fast as the light burns down to the level of the oil described. 
2525. F. JENNER, 4 James-street, Westminster, “ Clasps or fastenings.” — Dated 
2nd October, 186 

This invention pustioutasler applies to clasps or fastenings for purses, cigar 
cases, bags, albums, books, and similar articles, and the improvement consists 
in the introduction of a spring into the hinge, by which the clasp is connected 
to the side frame or flap of the purse, book, or other article to which it is 
applied, the tendency of which spring is to keep the clasp engaged in the catch 
on the corresponding flap. The fastening remains closed until the action of 
the closing spring is overcome by forcibly disengaging the free end of the 
clasp. 

2527. S. C. SaAtLsBURY, New York, “ Producing and combining gases to be used 
Sor heating purposes.” —Dated 2nd October, 1365. 

This invention cannot be described without reference to the drawings. 

2528. S. C. SAILSBURY, New York, ‘* Blast furnaces.” —Dated 2nd October, 1865. 

This invention consists in introducing into blast furnaces, in addition to the 
ordinary hot air blast, one or more currents or blasts of the gases derived from 
petroleum or other similar hydro-carbon, water, and air, by the combustion of 
which gases derived from these different substances with the gases derived from 
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the fuel and heated air of the furnace, a much more intense heat 1s obtained or 
secured for the melting of the ore, whereby much greater quantities of ore can 
be reduced, and with diminished exp nse; and also in the introduction into. 
such furnaces, in the place of, or in connection with the limestone, ordinarily 
mixed with the ore, of a current or currents or blasts of highly heated 
vaporised concentrated lime-water, by means of which a much more com- 
plete and perfect effect is produced than can be obtained from the use of the 

Mimestone, 

2532. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Sewing 
machine.” —A communication.—Dated 3rd October. 1865. 

This invention consists, First,in the combination of a looper and curved 
needle, with suitable guide bars and cams, eccentrics, or other equivalent 
operating devices, upon a light frame or plate, in such a manner that the 
looper and the needle carrying the single thread shall both pierce the fabric 
from the same side thereof, and form a simple loop or chain stitch therein ; 
Secondly, in so shaping the needle that it shall in its movements, when piercing 
the cloth, act as a cam to feed or draw forward the machine; Thirdly, in so 
combining a driving wheel and pinion with cams, eccentrics, guide bars, or 
other equivalent devices arranged upon a light frame or plate, and a looper 
and needle attached thereto, that by rolling the said wheel upon the fabric 
being sewed, the required reciprocating motion will be imparted to the needle 
and looper to cause them to form the stitches in the said fabric. Fourthly, 
in so combining two needles, each carrying a separate thread, with suitable 
guide bars, cama, eccentrics, or other equivalent operating devices, and a suitable 
light frame or plate, that the said needles shall both pierce the fabric from 
the same side, and so interlock as to cause the threads to interloop and form a 
lock stitch in the said fabric. 

2534. C. J. TINKER, Pontefract, “ Manufacture of lozenges, cakes, and other 
sisnilar articles from plastic substances.” —Dated 3rd October, 1865. 

The First part of this invention relates to means of turning over the sheets of 
paste after they have been levelled and polished on one side for the purpose of 
levelling and polishing when on the other. his consists of two plates or jaws 
hinged separately on a bar forining a joint so as to be capable of opening and 
closing when operated. On this bar is a stem in the middle projecting at right 
angles, and forming an axis capable of being fitted into a bush or boss formed 
in another bar, which is supported at cach end, and capable of turning 
on its axis in a frame capable of being moved up and down by rack 
and pinions, levers and rods, or other suitable means, this bar being 
held in position by a spring lever and stud pin. A_ lever handle 
may be fitted on the end of the stem, which lever may be operated by 
hand, or a segment lever or tooth-wheel may be applied to the stem and 
operated by mechanical means for effecting the turn-over of the plates or jaws 
when in a proper position for that purpose. The lower jaw is capable of open- 
ing and being lowered from the upper jaw for its outer ends to rest upon, and 
at an inclination to the travelling table or endless cloth on which the sheets of 
paste are travelling. ‘The plates or jaws have a lateral reciprocating motion 
given to them by means of a lever actuated by the teeth of the rack on the 
travelling table, or by a tappet wheel suitably formed for the purpose, and 
fixed on a rotary shaft with a counteracting spring. As the table travels for- 
ward, this plate or jaw is gradually forced under the sheet of paste, and when a 
suficicnt length of the sheet is got upon the plate or jaw it is cut off, and the 
upper jaw lowered into contact with the lower jaw and secured by catches; 
they are then together raised suiiiciently high by the movable frame as to allow 
of their being turned over, after which they are again lowered, aad opened to 
deliver the sheet of paste on the table, the movement of which being reversed. 
The Second part of the invention relates to means of cutting rolls of paste into 
lengths, and forming the same into lozenges or cakes, and other shapes, also to 
stamping them. The Third part of this invention relates to means of removing 
the lozenges, cakes, or other articles from the stamps. For this purpose a jet 
or jets of compressed air or superheated steam is or are employed. Either a 
hole is made through the shank of each stamp opening to the face for the air 
or steam to pass through against the lozenge or cake, or the stamp head is 
surrounded by a cover or chamber on the shank, leaving an opening around the 
edge of the said stamps for the air or steam to pass out, and thus act on the 
edge of the lozenge or cake to force it from the face of the stamps. 

2535. R. A. BROOMAN, Fleet-street, London, “ Apparatus for decomposing and 
superheating liquids, vapours, and gases."—A communication.— Dated 3rd 
October, 1865. 

This invention cannot be described without reference to the drawings. 

2539. J. HEYDON, Coventry, “ Bench stops or abutments used for planing wood, 
é&c.”—Dated 3rd October, 1865. ; 

In performing this invention the inventor employs two castings or metal 
pieces, the one being screwed into the other; one of the pieces forms a socket, 
and is furnished with a square flange, which is sunk level with the surface of 
the bench, and fixed by screws, one at each corner. The second and inner 
piece is furnished with a fine screw fitted to the interior of a like screw in the 
socket; the one part screws tightly into the other, and is of considerable size, 
say about an inch in diameter. The inner piece is furnished with a square 
head, which is to form the stop abutment, and which has serrations or teeth 
on each of its four sides, the square head being rather thin, and the teeth 
bevelled on the underside ; this screw abutment piece can thus be readily lowered 
or raised, more or less above the bench, to the thickness of the wood to be 
operated on, and at the same time forms a firm abutment to resist the pres- 
sure against it.—Not proceeded with. 

2544. A. CRAIG, Mold, Flintshire, *‘ Apparatus for extracting oil from coal, 

ale, dc.” —Dated 4th October, 185. 

These improvements apply to the retorts used for extracting oil from coal, 
shale, and other minerals containing oil. The patentee proposes to draw off 
the oil from the retort at the bottom, which, although attempted , has been 
hitherto found impracticable, owing to the difficulty of keeping the dust and 
dirt out of the oil, and also the difficulty of discharging the coke from the re- 
tort. To obviate these difficulties he proposes to construct a retort as follows: 
He constructs a retort with a hopper at the top for supplying the coal or 
mineral, and a vessel containing water at the bottom, and with the usual fire- 
place and flues for heating the same, the diameter of the retort at the bottom 
being larger than at the top. In the interior of this he places a casing con- 
structed, by preference, in a cylindzical form, and consisting of a series of 
pieces or rings placed one above the ether, so as to present a perfectly smooth 
and cylindrical surface on the exterior, These pieces or rings are so constructed 
as to leave interstices or spaces between each, und so that the lower edge of 
each ring shall overlap the upper edge of the one below it. The oil from the 
coal or other mineral passes through these interstices or spaces into the interior 
of the casing, and passes out through a horizontal or other pipe connected to 
the latter at or near its lower end. 

2548. J. DODGE, Manchester, * File-cutting machines.”— Dated 4th October, 1865, 

This invention consists, First, in a method of modifying the force of the 
cutter according to the comparatively narrow or broad surface of the blank 
which it has to act upon. For this purpose the patentee employs a template or 
shaper travelling with the blank, and acting upon a rod or lever, which relaxes 
or increases the tension of a spring use! for torcing the cutter forward; or if 
the elastic force of steam or air be employed for actuating the cutter, the said 
template or shaper acts through the medium of the rod or lever for opening or 
contracting the steam or air passage. Secondly, the invention consists in an 
arrangement whereby the file blank is regulated in position so as to present a 
level surface to the cutter. To accomplish this the patentee mounts the bed ina 
groove. so us to be capable of rocking ; so far, however, this arrangement forms 
no part of this invention. Upon the surface of the blank he places one end of 
a lever or finger, the edge of which is true to the cutter; the other end of the 
lever is acted upon by a spring, which causes the first-mentioned end to press 
upon the blank, and thus, if it be not true, rock it with the bed and bring it 
parallei with the cutter. Thirdly, the invention consists in the use of apparatus 
whereby the motion of the machine is arrested when a faulty cut has taken 
place. For this purpose he causes an instrument to traverse or fall into each 
cut as itis effected: and thus to feel as it were forany irregularity. Should an 
imperfection exist, the resistance thereof causes a shifting of parts, which dis- 
engages the machine from the motive power. Fourthly, the invention con- 
sists in a me*hod of fixing the cutter in the holder. ‘Fifthly, the invention 
relates to a method of adjusting the sliding frame which carries the cutter, as 
the said frame or its guides become worn. Sixthly, the invention consists in 
the use of india-rubber springs for propelling the cutting tool. Seventhly, the 
invention bas reference to a method of preventing a rebound of the cutting 
tool, by which the teeth of the file become injured, For this purpose the 
patentee gives a certain amount of elasticity to the bed of the machine. 
Eighthly, the invention refers to an arrangement by which the cutter 
is caused to act by a positive motion, and consists in mounting the said 
eutter and the eccentric or oiher part which causes it to reciprocate, so that 
they may move bodily upward or downward according to any inequalities in 
the blank, and this upward or downward motion he regulates by a finger rest- 
ing upon the said blank. 

2549. J. WEBSTER, Birmingham, “ Gas meters.”—Dated 4th Ociober, 1865. 

This invention consists in improvements in meters for regulating the flow of 
gas by constructing the drums of such meters with fans, the blades of which 
are fixed helically or in screw form around the centre drum of spindle. The 
chamber for the induction pipe is formed at the end of the drum instead of 
centrally, the eduction pipe being placed as usual. The invention cannot be 
described without reference to the drawings. 

2551. M. HENRY, Fleet-street, London, ‘* Sewing machines.”—A communication, 
—Dated ith October, 1865. 

The patentee claims, First, ting at motion to the presser 
or foot and to the plate independently of the ordinary feed motion, and employing 
a supplementary or additional motion shaft for carrying and working certain of 
the working parts substantially as and for the purpose described ; Secondly, 
the general arrangeinent and combination of parts constituting the improved 
sewing machine substantially as described. 

2552. 11. HUGHES, Homerton, Middlesex,‘ Machinery for shaping metal and 


other substances.” — Dated 5th October, 1865. 
This invention cousists in shaping metal and other substances by means of a 
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set of two, three, or more rolls having a sliding segment or section cut, en- 
graved, or plain, or furmed with the shape or pattern to be produced around the 
periphery of the rolls in gradual sections or otherwise; the rolls are driven at | 
the same speed and in the same direction. The metal or other substance is | 
presented to the rolls in a line parallel or nearly so to their axis, and by the 


rotation of the rolls in conjunction with the sliding section is carried through 
between them in a direction at right angles or nearly so to that of their 
rotation, The object of the sliding section is to propel the article 
through the rolls. At every revolution of the rolls the sliding sections are 
struck forward by means of a cam or other suitable conirivance during the 
time they are in actual operation upon the article; as soon as they have left 
the article they recede to their original position, and again when in contact 
with the article propelled forward by the cam as before. By these means the 
wire, rod, tube, or other article is propelled a step forward at every revolution 
of the rolls, thus that portion of article which bas been shaped by the first 
groove in the rolls is lodged in the second groove and gradually formed to the 
design required. By the second revolution of the rolls it is in like manner 
deposited in the third groove,'end so on through all the grooves in succession, 
thus gradually shaping the article. 

2555. W. R. BARKER, New Bond-street, London, * Apparatus for administer- 

ing injections and douches to the human body.”— Dated 5th October, 1865. 

This apparatus consists of a flexible tube of india-rubber, or other suitable 
material, having an ivory, or bone, or elastic injecting or inserting tube at its 
extremity. The flexible tube is provided at a convenient distance from the 
injecting piece with a pump composed of an india-rubber receptacle fitted to 
the flexible tube by means of metal flanges, within which non-return or 
clock valves are set; towards the other end of the tube a nozzle is attached) 
having a milled-edged flange to enable the operator to turn it; below this 
flange is a hollow stopper, having a projection or clutch on its periphery, 
below which the tube continues, and is terminated by a hollow metallic iniet 
tube. The last portion of the flexible tube flange and stopper is to be applied 
to a flexible waterproof bag containing the liquid to be used as an injection, 
enema, or douche. This bag is provided at the mouth with a metallic neck, 
into which the stopper fits, tne tube descending to the bottom of the bag; the 
metalli¢ neck has a horizontal slot or groove cut therein for projecting the 
pump with the hand, the operator is enabled to draw the liquid from the bag 
and force it through the bone or other injecting tube to the body of the 
patient. 

2556. E. MARSLAND, and P. WILLIAMS, Manchester, “ Instruments for 
punching or perforating leather, dc ”—Dated 5th October, 1865. 

This invention relates more particularly to portable punches or instruments 
for punching hoies in leather and other materials by hand, and the invention 
consists in the use of a jaw-piece in which a screw spindle works in a hole in 
the jaw, tapped with a screw thread. The outer side end of this screw 
spindle has a handle upon it, by which it is rotated; the outside end of the 
screw spindle is fermed to receive a hollow punch of any required size. The 
material to be perforated is placed within the jaw-piece and the screw spindle 
is then rotated, when the punch advances and presses the material against the 
inside of the jaw, and the punch passes through the material. The improved 
punch makes a perfectly clear perforation, owing to its combined a:vancing 
and rotating movement when passing through the material, while its screw 
action sufficiently concentrates the power to force the punch through material 
difficult to penetrate and of considerable thickness. — Not proceeded with. 

2559. W. H. PHILLIPS, Nunhead, Surrey, “ Extinguishing fires."—Dated 5th 
October, 1865. 

The object of the present improvements is, First, the arrangement and con- 
struction of portable apparatus containing water which may be discharged 
therefrom when required by means of compressed air. For this purpose the 
patentee constructs a vessel of any suitable form, capable of resisting the requi- 
site preasure, and of a size so that when charged it may be carried or moved 
from place to place when required. The vessel is first partly filled with water, 
by preference through a tube furnished with a valve which closes from within 
when sufficient water has been introduced. A plunger furnished with a valve 
is then placed in the charging tube, and by moving it up and down therein air 
is forced into the vessel until the requisite pressure is obtained for forcing a jet 
of water through the discharge pipe, which is furnished with a stop-cock and a 
flexible hose for directing the jet of water in any direction when required for 
extinguishing fire. The upper part of the vessel is furnished with a pressure 
valve of very simple construction, consisting of a round rod, the upper end of 
which rests iu a valve seat, and the lower end within the vessel, weighted to 
the requisite pressure. Just below the valve seat the rod or stem of the valve 
is made of triangular or other suitable form, so that when the rod rises the 
form of the rod within the outlet admits of the escape of the compressed air. 
In place of forcing the air into the vessel by means of the plunger combined 
therewith, as previously described, it may be taken to a stationary or portable 
force pump and charged thereby. A number of such portable vessels may he 
thus charged in succession without cost for materials, and kept ready for use ; 
or the vessels may be charged in quick succession when required for the pur- 
pose of extinguishing fire. 

2560. H. A. DUFRENE, Paris, “ Apparatus for raising weights by means of the 
feet or hands.” —A communication.— Dated 5th October, 18*5. 

This apparatus consists of a screw, one extremity of the axis of which turns 
in a fixed support provided with a nut which rises or falls as required. This 
nut carries a plate for receiving the weight; at the extremity of the screw 
opposite to the nut the inventor places a bevel pinion, keyed to the axis of the 
said screw and gearing with two bevel wheels of the same diameter. By this 
arrangement, on turning the two bevel wheels in the same direction, the 
pinion, and, consequently, the screw, will be turned in an opposite direction ; 
consequently the nut, the plate, and the weight will be raised or Jowered 
according to the wheel that is turned. To give motion to either of these 
wheels he adapts ov their axis a ratchet wheel, which is moved by means of a 
click mounted on a treadle, or other suitable mechanism having a similar 
action. By this arrangement if the foot be pressed on the treadle motion will 
be given to the ratchet wheel, and then to the bevel wheel and screw, thus 
raising or lowering the weight according to the wheel that is turned.— Not 
proceeded with. 

2565. L. R. WHITEHEAD, Birmingham, “ Improved date and other indicator, 
together with an improved method of arranging the date papers therein,”— 
Dated 6th October, 1865 

This invention consists in the employment of a frame or back-board made by 
preference of card-board, circular or carved at the upper part with wings or 
projecting pieces at the sides. To the back part of the frame the patentee 
hinges a leg or support, which, when not required for supporting the frame, 
lies flush with the back thereof, but on being extended acts as a leg to support 
it on a table, desk, or other position. An eyelet-hole is made at the top of the 
frame, whereby the same may be suspended. Between the wings or sides of 
the frame, and on which, by preference, le prints or places a calendar of the 
year, he lays a set of date papers, one paper for each day of the year, and 
whicii are giued to the frame and held together at the sides by a paper or other 
band. ‘hese papers, instead of being laid evenly one above the other are 
placed obliquely, and in the form of a rhomboid, by which arr te: 
paper is capable of being removed with much greater facility than when they 
are placed one above the other in the ordinary manner. 
2566. C. FITZGERALD, Langham Hotel, London, “ Fasteners for doors.”— Dated 

6th October, 1865. 

In performing this invention the inventor constructs a simple fastening or 
means of securing the door when required in a close or set position, and which 
fastener is fixed to the door frame or architrave, or may be let thereinto, and 
be operated upon from any convenient part of the room by means of a wire and 
bell crank, or bell cranks or other suitable means. so that an invalid or other 
person may, without moving from his position, fasten or unfasten the 
door when it is closed or shut into the rebate or within the frame. He 
constructs the door fasteners in the following manner :—He takes a metal plate 
(by preference a plate of steel) and cuts or forms it into a somewhat triangular 
shape. or of the shape of a parallelograin, having one corner cut therefrom, and 
he drills a hole near one corner of the plate, and in the shorter side thereof, for 
the purpose of mounting it upon a fixing plate or carriage, which may be 





screwed to the door frame, architrave, or its equivalent, and he drills or forms | 


another hole in some convenient part of the plates on the longer side thereof, 


through which hole or from which he connects a wire or cord to any convenient | 


part of the room, either direct or by means of a bell crank or bell cranks, by 
means of which a change of direction may be made in the wire or cord, so 
that it may be led to the side of the bed or other convenient position. The 
plate fastener, if left free, would permit of the door being opened and closed 
without interruption, as by the position of the pin by which it is hung by its 
own weight it will so hang as to clear the door, and when it is required to be 
put into action for the purpose of fastening the door it has to be hooked upon 
a pin or stud, or it may be made to work the reverse way, that is to say, it may 
be so suspended as to fall into the position of locking, and have to be suspended 
or hooked up to keep it out of action or cause it to move clear of the door.— Not 
proceeded with. 

2572. L. A. I. DAUMESNIL, Paris, “ Mechanical propelling screw toy.”—Dated 

6th October, 1865. 

This invention consists in placing in the interior of a hollow article, having 
externally the form of a bird, or ofan animal, or any other form, and made of wood 
cardboard, paper, metal, or other suitable material, an ordinary elock movement, 
for giving motion to a propelling screw on the outside of the article, and to which 
screw the inventorcan give the form of birds’ wings orany other required form. One 
or several of the birds or articles containing such movement is or are fixed to 
one or several bars radiating round a vertical axis, made to tdrn easily in such 
a@ manner that the clock movement causing the screw or screws to turn in the 
air, the bar or bars radiating round the axis, is or are forced to turn, and draw 
with them in their movement, the screws or oiher object to be placed on any 
part of the bar or bars, the whole thas forming a child’s toy.—Not proceeded 
with. 

2573. R. M. and D. CAMERON, Edinburgh, “* Pens.” —Dated 6th October, 1865. 

This invention consists of certain improvements to be employed in the con- 
struction of pens used for writing, and has for its object the production of a pen 
which shall travel over the surface of a rough straw or other paper without it 
being liable to be stopped in its course by any of the projections which are 
usually found on papers of an inferior quality. The mode in which this im- 
provement is effected is by slightly turning off in an upward direction the 
extreme tips of the nibs, by this arrangement a narrow rounded surface is 
applied to the paper in licu of a sharp point as in pens hitherto ordinarily con- 
structed, 

2577. T. MACHIN, Andover-road, Holloway, ‘* Apparatus for the manufacture of 
wooden spills.” — Dated Gth October, 1865. 
This invention relates to certain improvements in the construction and 


| shape 


a 


arrangement of, _ or, of f 

wooden spills vised na tapering hele pra frm. The patentee ; 

to construct a stock somewha' lar to the stock of & any 
suitable length, having a handle at each for the operator. 
sets any number of trons or planes, the cutting edges of which 
the same level; but the irons are set obliquely to the longitudinal section of 
the stock forming skew cutters. He thus works with square 
upright method of cutting with the face 
consequently, cut any number of shavings at 
plane, according to the number of irons in 
cut are set on edge, and gripped by a screw 

suitable bench, in order to keep the wood in position during the operation 
cutting ; pine and cedar may be cut side by the same iron or irons, and 
it will be found by the peculiar arrangement or set of the cutters, as described, 
that the shaving or shavings will form a twist, and produce the spills of the 
described. The stock is provided with an adjustable fence or guide 
running along the side of the plane irons; the guide may be of wood or tron, 
and is attached to the stock by means of tightening or set screws passing 
through transverse grooves or slots in the fence, by which means the fence may 
be shifted nearer to or further from the irons, according to the width of wood 
to be cut into spills ; or the guide may be shifted inwards at one end in order 
to make a different style or pattern of spill. The apparatus may be worked by 
power if required by means of any reciprocating gearing. 
2579. O. O. CrosBy, New Haven, C ticut I 


Frills of fabrics, 
employed for their manufacture.” —Dated 6th October, 165. 

This invention cannot be described without reference to the drawings. 

2580. T. V. Lee, field, e of candles from peat and petroleum, 
&c."—Dated 7th October, 1865. 

In perf this jon the inventor employs peat or turf properly dried 
by the application of hydro-caloric or superheated steam produced by a process 
similar to that described in the specification of a patent granted to the present 
inventor dated the 2ist December, 1853 (No. 2,969), for * Improvements in 
the manufacture and drying of bricks, tiles, drain pipes, porcelain, and all other 
articles produced from plastic substances;” and also in the specification of 
another patent granted to him dated 29th May, 1855 (No. 1,229), for ** Generat- 
ing steam in marine and other boilers.” After drying the peat or turf he grinds 
it into a fine powder, as nearly impalpable as possible, and then mixes it wich 
petroleum, in proportions, say, ove ounce of petroleum to one pound of ground 
peat or turf (he does not confine himself to any such proportions), adding such 
scent or perfume (say gum benzoin and camphor, or any other aromatic 
material, alone or combined) as it is desired the candle or illuminating body 
should diffuse in the chamber, room, or place where it is burnt. The material 
or sut is then subjected to pi in a mould of the size and form it is 
intended the illuminating body should assume; and, in case of a candle, instead 
of having a wick, he leaves the centre hollow for the purpose of suppl the 
material with sufficient air for perfect combustion. This hollow can be made 
in any form, plain, spiral, or otherwise, but when it is intended the illuminating 
body should have a slow rotary motion, he uses the spiral form, and in such 
case the candlestick or socket for burning the same should be provided with a 
spur wheel and pinion or their equivalents.— Not proceeded with. 

2590. T. CAMPBELL, Kenilworth, “ Evaporating and distilling liquids.”—Dated 
ith October, 1865. 

This invention relates to a novel system or mode cf evaporating and 
distilling liquids, and to certain peculiar constructions and arrangements of 
apparatus to be employed therein. According to this invention one or more 
closed vessels are employed, capable of sustaining pressure, each vessel con- 
taining a coil of piping made to revolve on a horizontal ax!s passing through 
stuffing boxes in the ends of the closed vessel. The liquid to be evaporated is 
placed in the vessels so as only partially to fill the same, and waste or low 
pressure steain (if the evaporation is to be conducted at a low temperature) is 
admitted into and through the first of the coils, and its heat is imparted to the 
liquid to be evaporated, which !iquid, as the coil revolves, is taken up in a 
thin film, thereby greatly facilitating and expediting the process of evapora- 
tion. The non-cordensed steam, if any, in the first coil or revolver of the 
series, passes off to the atmosphere, but that from the subsequent coils, if any, 
together with that condensed, passes to an air pump. The steam generated in 
the first veasel (when more than one are used) is drawn out of that vessel 
through a pipe to the second vessel to the third coil of the series, and so on, 
each coil except the first having an air pump attached to it. The vessels should 
be provided with regulating valves in order that the vacuum in the sevéral 
vessels of the series may be successively greater from the first to the last of the 
vessels. When a low temperature is not required in the process of evaporation 
high pressure steam may be introduced into the first of the coils, and the 
several coils should each be in communication with a steam trap to allow of the 
condensed steam passing off. 

2592, J. B. THOMPSON, Rothwell-street, Regent's Park-road, London, *‘ Coating 
iron and steel with gold, silver, platinum, or copper.”— Dated 7th October, 
1865. 

This invention has for its object improvements in coating iron and steel with 
gold, silver, platinum, or copper, and consists in first depositing iron from a 
solution on to the surfaces of articles composed of iron or steel, and thus 
obtaining thereon a coating of pure iron, and then further coating the surfaces 
of tlre articles with" gold or sfiver, platinum or copper, by deposition from a 
solution of one or other of these metals. 


2593. J. HOMAN, ‘The Grove, Camberwell, London, “ Construction of wrought 
tron girders.” —Dated 7th October, 1865. 

Heretofore in constructing wrought iron girders it has been usual to construct 
the webs and flanges of sheet iron combined with angle iron, which are rivetted 
together, and which, when using a given weight of iron to produce a long and 
deep webbed girder, the cost of the punching and rivetting is very considerable, 
whilst the punching weakens the sheets and the angle iron employed. Now 
this invention has for its object the constructing deep wrought iron girders by 
employing iron rolled or formed into ordinary sections, and known as = and 
T-iron, and the invention consists in constructing deep wrought iron girders by 
combining two or more lengths of the iron of the I section one on the other so 
that the flanges may be rivetted together. 

2597. R. WALMSLEY, Liverpool, “ Apparatus for mangling and calendering.”— 
Dated 9th October, 1865. 

An apparatus constructed according to this invention may consist of suitable 
stationary metal framework, in which is mounted within suitable bearings two 
parallel horizontal hollow cylinders, one above the other, the upper cylinder being 
mounted in suitable bearings capable of raising and falling a given distance, and 
capable of being kept down by an inverted C spring, weighted lever, or their 
mechanical equivalents. In the case of a curved spring being used, the 
inventor regulates the pressure by means of a vertical set screw, which passes 
through a crosshead and resis on the apex of the arched spring, the outer 
ends of which rest on and act against the vertical sliding-block bearings within 
the stationary vertical cheeks, the upper ends of which carry the crosshead 
through which the pressure regulating screw works. He prefers also to apply 
two small springs to the underside of the sliding-block bearings of the r 
roller for the purpose of separating the two rollers when the set screw acting 
on the C spring is elevated. These two hollow rollers or cylinders, which are 
of poli-hed metal, are formed with hollow axles on one or both ends, for the 
purpose of introducing a heater of hot metal, or for heating the same by 
ineans of gas, lamps, candles, or flame of any description, or the same may be 
heated by steam or hot air. When steam or hot air is used be carries a 
| stationary pipe or cylinder through the hollow axles of the rollers, and con- 
nects them together between the lower and upper rollers by means of a telo- 
scope joint, so as to allow the upper roller to rise and fall when steam or hot 
air is used. He fits tap or other valves to the steam or air-supply pipe, as the 
case may be, to regulate the temperature of the rollers, and the exhaust pipe 
he prefers also to fit with a valve for regulating the pressure. When lamps, 
candles, or gas is used to heat the rollers, they are so arranged internally as to 
admit a sufficient quantity of atmospheric air to insure perfect combustion, and 
| the lamps, candles, or gas he fixes so as to be stationary within the rollers, the 
flame impinging diree!ly against the inner surface of the holtow rollers. These 
| two heated rollers he couples together by pinion wheels, into which works a 
spur pinion; or motion may be given to the rollers by means of a toothed 
wheel, keyed on to the hollow or other axle of either of the heated rollers, 
into which, for the purpose of increasing the power, may work a pinion wheel 
on_ a horizontal shaft, on the outer end of which may be keyed a driving 
pulley or fly-wheel, and to which fily-wheel, when the apparatus is worked by 
| hand, may be fitted a crank handle for operating the apparatus. On each 
side of the heated rollers he fits a folding square, or other parallel organical 

frame, each of which is formed by a pair of parallel rods, jointed to the cheeks of 
| the stationary frame on each side of the heated rollers, and connected together 

by a transverse rod or rods. These frames are used to carry endless aprons 
which work over rollers, one of which roliers has its bearing on the outer end 
of the folding frame, and the other mounted so as to be brought as nearly inte 
coutact with the headed rollers as convenient. These endjess aprons may be 
driven by means of a spur pinion keyed on to the axles of the inner rollers on 
which the endless aprons are stretched, and which spur pivions gear into 
intermediate toothed wheels gearing into the spur wheels on the axles of the 
lower heated roller. The folding frames carrying the endless aprons (one at 
the back and the other at the front of the heated rollers) are jointed to the 
vertical cheeks of the stationary frame by rule joints or by ordinary hinge or 
pin joints and stops, so that they may be folded upwards out of the way when 
not in use, and held by a self-acting catch turned down and held in a hori- 
zontal or nearly horizontal tion. The rollers being heated in any con- 
venient way, as before described, the articles to be mangled or are 
laid out, and where requisite, folded on one of the travelling aprons, which he 
terms the feed apron; the machine being set in motion, they are carried 
and caused to enter between the heated rollers, when they pass backwards and 
forwards several times, until the articles operated upon are in a sufficiently 
finished state to be removed. 
| 2598. J. ROBERTON, :Portland-place, London, “ Colour slide and case for the 
use of artists and painters,”"—Dated 9th October, 1865. 
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This invention has for its object, First, economy in labour, by saving the 
daily cleaning from or setting individual tints on the palette. Also the pre- 
| servation from ev: of pig- 


pure or 
; ments, and the greater facility of arranging the 
outdoor work, The invention consists, 
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suitably formed slide, arranged to suit various shaped palettes. This slide can 
pod ae ree ae india-rubber, or of other suitable material.— Not pro- 


2599. T. MILES, Queen-street, Finsbury, London, *' Manufacture of scent and 
smelling bottles.” —Dated 9th October, 1865. 

This invention consists in the construction and application to the opening 
caps of the stoppers of a receptacle for the purpose of containing the move- 
ments and dial of a watch or a locket, or for containing lozenges, or a sponge 
saturated with aromatic vinegar or otherwise.—Not proceeded with. 

2602. W. CooKE, Park House, St. James's, London, “ Apparatus for the regula- 
tion of the up and down currents of air, and for the prevention and cure of 
smoky chimneys.”—Dated 10th October, 1865. 

In carrying this invention into effect the inventor constructs a tube open at 
both ends, with angular, triangular, or other openings at the sides, He 
then inserts one or more inner tubes at certain distances aptrt inside the outer 
tuhe, which serve to direct the upward current of the smoke, and, acting as 
exhausters of the air, facilitate the upward current. The angular or other 
openings at the sides serve as escapes for any downward current that may 
catch the smoke previously to its final escape from the inner tubes.—Not pro- 
ceeded with. 

2608. W. FE. GE&DGE, Wellington-street, Strand, London, “ Construction of 
billiard tables ”— A communication.— Dated \0th October, 1865. 

According to this invention the cushions of the table may be raised and 
lowered by means of endless screws in order to admit of the use of different 
sized balls, and when the cushions have arrived at the desired position the 
ordinary screws come an press against an iron plate placed at the entrance of 
the space left for the vertical The i 4 also comprises 
apparatus for testing the elasticity of the cushions and the quality of the cloth 
with which the table is covered.— Not proceeded with. 

2613. A. NICHOLLS, Barnsbury-row, Islington, “ Improvements in rules for 
measuring, and in other instruments or articles requiring to be adjusted or 
disposed at various angles.” — Dated 10th October, 1865. 

This invention refers to rules, gauges, telescopes, and various other instru- 
ments or articles requiring to be adjusted at a desired angle. and the object of 
the invention is to retain such articles at the required position when adjusted 
thereat. For this purpose the patentee constructs the instrument or article 
with a joint, hinge, connection, or fitting, consisting of a middie plate or turn- 
ing plate, bar, or piece, working in a head, socket, cap, or frame, and he forms 
such middle working or turning plate, bar, or piece, or the working part 
thereof, of a polygonal figure, or a tigure having any desired number of sides 
or angles, which may be either pointed or rounded off ; and in the head, socket, 
frame, or part in which it works he fits a spring in such position that it will 
act on the middle or working plate or piece, and hold it in any desired position 
to which it may be moved but yet allow of its position being shifted when 
required. The middle plate may sometimes be toothed, notched, or serrated so 
as to form a sort of ratchet wheel or disc, a spring, catch, pawl, or clawker 
engaging in its teeth or notches. A thumb spring may be used to retain the 
middle or working plate at any required position. A screw may be fitted in the 
joint or contrivance above described to act on the working plate, bar, or piece. 
2614. R. ABELL, Cambridge-terrace, Pimlico, London, ‘* Trapping and ventilating 

sewers.” —Dated 10th October, 1865. 

According to this Invention the inventor adopts the gully opening as the 
ventilator escape, which he traps in such a way that while there is free down- 
ward passage for the water there is also an upward escape for the gases, but 
which gases at the same time are so trapped as to be constrained to pass through 
a body of charcoal in order to their disinfection. —Not proceeded with. 

2615. J. J. PARKES, London-street, Paddington,** Manufacture of railway-stati 
and other gas lamps.” — Dated 10th October, 1865. 

This invention relates to the construction of lamps of a class forming the 
subject of a patent granted to the present patentee dated the 26th June, 1862 
(No. 1876), which lamps are particularly applicable for railway stations, or in 
large exposed areas, either enclosed or open, the great object of the improve- 
ments being to produce a glazed lamp the frame of which shall throw little or 
no shadow, and yet at the same time possess the requisite strength and also 
facilities for lighting and cleaning the lamp. 

2618. F. P. WARREN, Cosham, Hampshire, “ Bolts, rivets, and the like fasten- 
ings for connecting together pieces of metal, &c.”— Dated \\th October, 1865. 

This invention consists in forming the end or ends of a cylindrical or other 
sectionally shaped piece of metal cut from an ordinary bar or otherwise in such 
manner that when driven into a suitably shaped hole in the pieces of metal to 
he united together the end or ends shall be expanded pletely fill it, so 
as to hold them in permanent contact. This the inventor effects by splitting 
or otherwise dividing the end or ends of the bolt or rivet, so as to admit of one 
or more steel or other hard metal wedges being inserted between the divided 
parta thereof for the purpose of forcing the divided portions asunder when 
“riven into a blind hole, that is a hole only drilled partially through the metal, 
or against a block, or when set up at both ends by hammers as circumstances 
may require.— Not proceeded with, 

2619. J. CRUTCHETT, Stroud, Gloucestershire, “ Manufacture of bands, belts, or 
straps for harness for driving machinery, &¢.”— Dated \\th October, 1865. 

For this purpose the patentee combines steel, iron, or other metal wire of 
round, flat, or other section, with or between surfaces of leather, india-rubber, 
or other flexible material, by fixing lengths of wire thereon, the ends of the 
wire being fixed to or around eyelets, studs pins, rivets, buckles, or by other 
suitable means of securing the lengths of wire to the surface of or between the 
leather or other material, or the wire may be secured by stitching it to the 
surface or between two surfates of leather or other material for the purpose of 
imparting strength thereto. By this means great additional strength is 
imparted to the leather or other material, which may be made up into straps 
for harness, or the ends may be laced together with wire or otherwise con- 
nected to form endless bands for driving machinery, or the leather or other 
material so strengthened with wire may be made up and employed for harness 
or other purposes where leather or fabrics of great strength and neatness are 
required, 

2626. J. Linton, Selby, York, “ The utilisation of town sewage.”—Dated 12th 
October, 1865. 

This invention cannot be described without reference to the drawings. 

2632. J. U. BASTIER, Gower-street, London, “* Apparatus for raising liquids.”— 
Dated 12th October, 1865. 

This invention relates to a former invention known as “ Bastier’s chain 
pump,” to which letters patent were granted to Antonio I’elez, April Ist, 1858 
(No. 692). The present improvements consist, First, in making the pulley over 
which the chain passes at the top, with cogs, teeth, or projections to take hold 
of the links of the chain, and with three or other convenient number of recesses 
or cavities at the same distances apart as the disc carried by the chain, which 
recesses or cavities receive the discs as they pass over the pulley. The cogs, 
teeth, or projections are held between two plates secured to each other by bolts, 
so that when the teeth are worn out the plates and teeth may be readily removed 
and replaced by others. Secondly, in making each link of the chain with a tie- 
piece in the middle in order that it may be the better held by the projections of 
the pulley. Thirdly, in forming the chain lengths in of about a yard more or 
less, and in connecting the end of each length to a plate running vertically 
through the disc by means of a pin and nut, which pin is passed through the 
plate and through the two sides of the link. Fourthly, in forming the tube or 
column in which the liquid is to be raised with a contracting parts about nine 
feet in length more or less, at about every fifty yards, in order that the discs in 
passing through such contracted parts may produce a sucking action. The 
patentee forms the tube by preference of cast iron enamelled both inside and 
outside. Fifthly, in constructing the discs as follows: Two metal washers are 
secured by pins or otherwise to the vertical plate before mentioned, and hold 
between them three india-rubber washers, the middle washer of which is of 
larger diameter than the other two, while the bottom washer is thicker than 
the top one in order that it may raise the edges of the middle washer after it 
has passed through each contracted part of the tube. 

2636. W. MATHER, Manchester, ‘‘ Heating calender bowls and other cylinders or 
rollers.” — Dated 12th October, 1865, 

For the purposes of this invention, in place of heating calendar bowls and 
other cylinders or rollers, as heretofore, gas and atmospheric air are introduced 
into each calendar bowl or other cylinder or roller used in applying pressure in 
manufactures, and burned therein as hereafter explained, by which the requisi 











2640. M. CARTWRIGHT, Tavistock-street, London, “ Elastic fronts, 
sides, and backs for boots and shoes.” — 13th October, 1865. 

The patentee claims the construction and use of an india-rubber spring for 
the front, sides, and backs of boots and shoes, the border of which is hardened 
and rendered non-elastic, whereby the same is prevented from breaking away 
from the stitching by the use of a woven or fibrous material, in combination 
with the gutta-percha, asphaltum, shellac, or other similar substance, sub- 
stantially as described. 

2642. W. MAY, Tower Hamlets, London, “ Construction and mode of firing 
skates to the boots or shoes of the wearer.”— Dated 13th October, 1865. 

For this purpose the inventor forms the back end of the skate iron with a 
projection or tang, suitably formed for being inserted into and secured in an 
ordinary spur box (by preference Maxwell's), formed or let into the back of 
the heel of a boot or shoe. The spur box may at other times be used for 
— the tang of a spur when required for that purpose.—Not proceeded 


2643. W. H. G. JONES, Crosby-square, London, “ Machinery employed in 
crushing, amalgamating, and washing gold quartz, &c.” —A communication, 

Dated 13th October, 1865. 

For these purposes a cylinder is employed supported in such manner that it 
may be caused to revolve freely, and this is most conveniently done by sup- 
porting such cylinder on wheels or rollers, but it may be otherwise supported. 
At one end of this cylinder is an opening, through which the end of a shoot 
or trough enters, and by which the broken quartz or mineral matter is con- 
ducted into the interior of the cylinder. ‘The other end of the cylinder is 
formed with a central opening, through which the crushed and separated 
matters pass away into another cylinder of somewhat smaller diameter than 
the principal cylinder, to which it is fixed concentrically. The outer end of 
this smaller cylinder has an opening out of it somewhat larger than the 
opening above mentioned in the end of the principal cylinder. Within the 
large or principal cylinder is another heavy cylinder, which is open at both of 
its ends, and it is perforated with holes, in order that the broken and crushed 
materials may pass through such perforations. This inner cylinder is some- 
what shorter than the interior of the larger or principal cylinder, so that as 
the larger or principal cylinder is caused to revolve, the interior cylinder is 
also caused to revolve ; but as the inner heavy cylinder is free, it at all times 
remains pressing on the part of the outer or principal cylinder, which, for the 
time, is at least the lowest position. Hence the material to be crushed will be 
pressed between the inner surface of the principal cylinder and the outer sur- 
face of the smaller heavy cylinder. Mercury when used is placed in the 
principal cylinder, so as to come so far up towards the central outlet in the end 
of the principal cylinder that, when the refuse floats on the mercury, such 
refuse may fall out or pass out into the smaller cylinder, and this may be 
facilitated by a current of water, and should any heavy matter escape it will 
be returned back by the smaller cylinder fixed, to the end of the larger 
cylinder. 

2644. G. MARSHALL, Pont Blyddyn, near Mold, Flintshire, ‘ Treating or pre- 
paring casks and other vessels to make them tight and suitable for containing 
hydrocarbon and other fluids.” — Dated \3th October, 1865. 

The patentee claims treating or preparing casks or other vessels made 
wholly or partially of wood to render them tight, by forcing or causing a 
protecting substance to adhere to their innez surfaces, or to fill up the pores 
or joinings therein by the pressure of any elastic gas or vapour. 

2649. G. B. WOODRUFF, Cheapside, London, “ Sewing machines,”—Dated 13th 
October, 1865. 

This invention cannot be described without reference to the drawings. 

2652. J. TANGYE, Birmingham, * Machinery for cutting screws.”— Dated 14th 
October, 1865. 

These improvements are described as arranged in connection with a screw 
cutting machine constructed to cut three screws simultaneously. On the bed 
of the machine, and in the place occupied in ordinary screw cutting lathes by 
the lathe head, is a head carrying a fixed axis, on which the cone of driving 
pulleys turn. Between the said pulleys and the said head is a pinion con- 
nected to and turning with the said pulleys. The said pinion gears with 
another pinion immediately over it, which second pinion is fixed to a shaft 
passing through the head. ‘The said shaft is geared by means of toothed 
wheels to the centre, to which one of the rods, on which a screw is to be cut, is 
fixed. The said centre is immediately under the said shaft. The motion of 
the said centre is transmitted by means of pinions and toothed wheels to two 
other centres, one on either side, and the three centres are thus made to rotate 
simultaneously, and give motion simultaneously to three rods on which screws 
are tobe cut. The centres between which the rods to be screwed are placed 
are similar to those of the ordinary screw-cutting lathe. The rest by which 
the cutting tools are carried is provided with three hulders for carrying the 
three cutting tools by which the screws are cut on the three rods. Each of the 
holders has an adjusting screw. The rest and the three cutting tools are 
actuated by one screw. The arrangement of parts for cutting two or more 
than three screws simultaneously differ in no essential respects from the 
arrangements described. 

2657. J. C. RIDLEY, Newcastle-upon-Tyne, “ Apparatus for applying carbonic 
and other gases to iron and other metals in a molten state.”—Dated 14th 
October, 1865. 

This apparatus is composed of a sole plate or bed of fire-brick or other 
refractory material upon a backing of iron, mounted upon wheels and capable 
of being raised and lowered ; upon the sole, when in position for working, rest 
two sides of materials similar to the bed. Near the bottom the sides are pro- 
vided with apertures to receive the nozzles of tuyeres or pipes depending from 
and fixed to a main gas pipe running along the top of the apparatus on each 
side. These pipes are connected to a forked pipe in such manner that they 
may be revolved or turned to a slightextent. Standards carrying bearings or 
apertures are fixed at each end of the apparatus through which the main 
pipes pass. The apparatus may be opened at the top or may have a dome- 
shaped cover applied. This cover is open at one or both ends. Brackets 
connect the sides to the main pipes. The inain pipes communicate with a 
reservoir or generator containing or forming carbonic acid or other gas, which 
is forced into the main pipes and through the side pipes and nozzles into the 
apparatus, Molten metal is brought into the apparatus, and the blast being 
continued the gas is caused to permeate the mass to the extent required. This 
being accomplished the sole plate or bed is lowered, and the sides, side pipes, 
and nozzles are removed by causing the main pipes to make a partial revolu- 
tion, when the bloom will remain upon the sole and may be wheeled away for 
manipulation, 








SHIPBUILDING IN FRANCE.—The French Company known as the 
Forges et Chautiers de la Mediterranée is now employing 5,000 
workpeople. The average employed for 1865 was 4,500. 

THE BELGIAN Iron TRAvDE.—Rolled No. 1 iron (first class), has 
made £6 16s. to £7 per ton at Charleroi. A quotation of £4 per 
ton, laboriously acquired for No. 5 casting pig, cannot be main- 
tained. At Liége pig is firm, but iron and plates are neglected. 
The construction workshops might be much better occupied. 

A New Coat-FIELD IN Yorkshire.—It is reported that upon 
Lady Downe’s estate at Birdforth, three miles west of Coxwold, 
the engineer has met with a thin seam of very good coal, with 
indications of a thicker and much more valuable seam below. A 
shaft is to be sunk. 

NEWSVENDORS’ BENEVOLENT AND PROVIDENT INSTITUTION. — 
We observe with much pleasure that two pensioners are to be 
elected at the annual meeting of the Newsvendors’ Benevolent 
and Provident Institution, which is to be held on Thursday 
evening next at the News Exchange. 

THE DEVIATION OF THE COMPASS IN IRoN SHIPS.—On this 
very important subject a parliamentary paper has lately been 
issued, moved for by Mr. Graves, and containing a copy of the 
correspondence between the Royal Society, the Board of Trade, 
the Admiralty, and the committee of Lloyd’s Register. This 





heat for the particular process of pressure to which such bowls, cylinders, or 
rollers are applied will be more adv 4 ly plished than heretofore. 
Through the interior of each bowl, cylinder, or roller there is placed a pipe per- 
forated at intervals with small holes; within this pipe there is another pipe 
having at suitable intervals short tubes, which pass through the outer pipe and 
are fixed into the inner pipe. At one end of the two pipes above mentioned 
there is an enclosed chamber, which is open to or communicates with the 
interior of the outer pipe, while the end of the smaller or inner pipe passes 
through such chamber. Between the chamber and the end of the outer pipe is 
a perforated partition or disc. The ends of the bowls, cylinders, or rollers are 
open to the outer atmosphere. The perforated pipe is supported by bearings, 
allowing the bowl, cylinder, or roller to revolve freely on its axis while the pipe 
remains i y. In with the chamber is a gas supply pipe, and 
also an air supply pipe, so that gas and air are supplied to and mix together in 
the chamber and pass away therefrom through the perforated partition into the 
outer pipe, and are burned on the outer surface thereof at the numerous perfora- 
tions. A branch pipe leads from the air supply pipe, and is connected to the 
end of the inner pipe, and air supplied thereto flows away therefrom through 
the small tubes before mentioned, by which an atmosphere is kept up within the 
bowl, cylinder, or roller. On each of the gas and air supply pipes, and on the 
branch air pipe, there is a cock or valve to regulate and shut off the supply. 
Atmospheric air is forced through the air supply pipe by a fan or other suitable 
means. 

2637. H. H. CRAtGIe, New York, U.S., “‘ Overflow for basins, sinks, and baths.” 

—Dated 12th October, 1865. 

This invention consists in the use of a pipe or waterway extending around the 
sides of the basin, bath, or sink, or in any other direction, and having holes 
from this pipe or waterway into the inside of the basin, sink, or bath, whereby 
the ae — to — 4 sufficient number of holes to convey away 
any water ise would accumujate and run over the edge of the basin, 
bath, or sink.—Not proceeded with, “oO 














corresp extends from May 25th, 1865, to the 22nd January 
last. The syllabus of a course of three lectures on ‘‘ Magnetical 
Errors, Compensations, and Corrections, with special reference to 
Iron Ships and their Compasses,” delivered at the South 
Kensington Museum, in March, 1865, is also re-printed. It is 
referred to in the letter of the 11th of last December, addressed 
to the secretary of Lloyd's Register by the Board of Trade. 

GREAT Prize IN VoLtaic ELEctricitry. — The Moniteur has 
officially published the decree, founded ona vote of the French 
legislature, which establishes a prize of 50,000 francs (£2,000) for 
a new application of the voltaic pile. This prize has already been 
mentioned in the “‘ Journal of the Society of Arts,” but it will be 
well to make known the conditions of this scientific prize, now 
that the announcement is official. e prize is to be awarded to 
the author of a method which shall render the voltaic pile econo- 
mically ——— in any of the following cases :—In industry as 
a source of heat; for purposes of illumination; in chemistry; in 
mechanics; or in practical medicine. A decree will shortly 
announce the conditions and regulations of the competition. The 
— is to be awarded within five years; but, should no discovery 
deemed worthy of it be brought forward before the termination of 
that period, the Emperor may, if he think fit, extend the time to 
tea years. By a second decree, men of sci of all nati are 
invited to compete for the prize in question. The prize will 
remain open for five years from the 18th of April last. The 
claims of the competitors will be examined by a commission to be 
appointed by the ftinis ister of. Public Instruction, 








THE INSTITUTION OF CrviL ENGINEERS.—At the meeting of the 
members of this society on the 15th inst., Mr. John Fowler, presi- 
dent, in the chair, his Highness Prince Alfred, K.G., was 
elected, by acclamation, an honorary member. At the ordinary 
ballot, the last of the present session, seven members and six asso- 
ciates were balloted for and duly elected, including in the former 
class Mr. James Melville Balfour, chief of the marine engineering 
department, Otago, N.Z.; Mr. William Clarke, chief assistant- 
engineer on the London and. North-Western Railway; Mr. James 
Collet, first-class district engineer, East Indian Railway; Mr. 
Henry Wheeler Davis, acting engineer to the Great tern 
Railway; Mr. Jonathan Dickson Ipkin, Westminster; Mr. Alfred 
Moore, resident engineer of the Belfast Waterworks; and Mr. 
William Smith, chief engineer of the Calcutta Waterworks; and 
in the latter class, Mr. James Henry Cotterill, Sloane-street, Mr. 
Charles Foote Gower, Westminster; Mr. James Sidney Hargrove, 
Westminster; Mr. John Gillett Livesay, surveyor to the Local 
Board of Health, Ventnor, I.W.; Mr. John Gordon M‘Kenzie, 
Swansea; and Mr. William Barrow Turner, Dalton-in-Furness. 


Tne Patent Laws. — It is said that another Large omngeer 
inquiry into the policy and operation of the patent laws wi 
before long be made. One is inclined to ask what is the use of all 
these inquiries, which seem merely to result in delays and pro- 
crastination. The last Royal Commission on the working of the 
patent laws was appointed in 1861, and their report was only 
published last year, or in 1865, As regards abolition we feel 
confident that if, instead of abusing a law for the administration 
of which they receive such enormous sums, the law officers of the 
Crown were to inquire into the whole matter, we should not hear 
the Attorney-General talking of abolishing patents. Nothi 
better could be wished by the enemies and rivals of the trade o' 
this country. A very intelligent American engineer, well-known 
to many of our readers, was observing the other day to us that 
the abolition of the patent law in England would be of incalculable 
benefit to the United States. Our best inventors, and the cream 
of our inventions, would then move towards the West. As it is, the 
Government have virtually, by means of the decision in Flower v. 
the Queen, done away with patents for war-like inventions. 


THE CHRONOGRAPH. —Most of our readers have heard of Bensons’ 
Chronograph, used for timing races, &c., to the minute fraction of 
a second. The instrument consists of an ordinary quick train 
lever movement, on a scale sufficiently large to carry the hands for 
an 8-inch dial, and with the addition of a long seconds hand, which 
traverses the dial, instead of being, as usual, just above the figure 
VI. The peculiarity of the Chronograph consists in this seconds 
hand and the mechanism connected with it. The hand itself is 
double, or formed of two distinct hands, one laying over the other. 
The lower one at its extreme end is furnished with a small cup or 
reservoir, with a minute orifice at the bottom. The corresponding 
extremity of the upper hand is bent over so as to rest exactly over 
this puncture, and the reservoir, having been filled with ink of a 
thickness between ordinary writing fluid and printer’s ink, the 
chronograph is ready for action. Tne operator, who holds tightly 
grasped in his hand a stout string connected with the mechanism 
peculiar to this instrument, keeps a steady look-out for the fall of 
the starter’s flag. Simultaneously, therefore, with the start of the 
race, the string he holds is pulled by him, and at the same 
moment the upper hand dips down through the reservoir in the 
lower, and leaves a little dot or speck of ink upon the dial. This 
is repeated as the horses pass the winning-post, so that a lasting 
and indisputable record is afforded by the dots on the dial of the 
time—exact to the tenth of a second—which is occupied in running 
the race. 

TORPEDOES FOR WarR.—On Tuesday evening Mr. Holmes, the 
electrical engineer, gave a short, but interesting, lecture at the 
United Service Museum on the construction of the electric 
torpedo, as applied to the destruction of ships and the protection 
of rivers in naval and military tactics. Mr. Holmes made not the 
slightest pretension towards claiming any share in starting the 
original idea of these tremendous hidden engines of warfare, but, 
on the contrary, pointed out how they had been used with more or 
less success for some years past. All he had done in conjunction 
with Lieutenant Maury, late of the American navy, was to carry 
out a long series of experiments with a view to do away with the 
mechanical and chemical means of exploding torpedoes, and sub- 
stitute in their place the more certain agency of electricity. 
When the Austrians used these weapons for the » Fran of Venice 
in the canals and channels which lead to that city, they also em- 
ployed electricity to explode the submarine charge, but the way in 
which they applied it was so faulty that the low charges sent 
through the wire gave no indication that the machines were 
perfect, whereas when they used high battery power the 
torpedoes always blew up. Thus they could never ascertain 
that their system of defence was in working order except by 
such tests as at once, by exploding the mines, rendered them 
all useless. The whole importance of these most valuable 
engines of defence turned, in fact, upon two points — first, 
that they could be exploded with the greatest certainty in less 
than a second of time; and, secondly, that the defenders who 
employed them should always be able to know with absolute 
certainty that all their component parts were in perfect working 
order. To do this Mr. Holmes, with Lieutenant Maury, invented 
a very ——_ apparatus, which worked infallibly. It only con- 
sisted of a bridge of five platinum wires, not thicker than a hair, 
which connected the two wires by which the torpedo is discharged 
before entering the —. Through this intense currents could 
be sent, which not only tested the perfect working order of the 
apparatus, but enabled the operators at the two wires, say at 
ditferent sides of a river or different sides of a bay, for instance, 
to converse by means of Mr. Wheatstone’s automatic telegraph, 
and transmit warnings, or, indeed, any description of intelligence. 
When, however, instead of currents of intensity the battery was 
changed and accumulated currents sent through the wire, the 
powder in the torpedo was instantly exploded. As to these accu- 
mulated currents, the bridge of platinum wire offered such resist- 
ance that the electric fluid was, in a manner, forced down the 
two wires into the charge, and lighting the detonating powder 
instantly blew up the whole mass. In illustration of this, Mr. 
Holmes took the instrument which has been used for some 
years past at Edinburgh to fire the midday gun at Newcastle- 
upon-Tyne, and with this, after passing its wire through a 
miniature torpedo, he was able to converse with another 
gentleman most rapidly upon Mr. Wheatstone’s alphabet 
telegraph dial. Directly, ones, that this battery was 
removed, and one for the generation of voltaic electricity 
substituted in its place, the little torpedo blew up with force. 
Several were thus experimented upon, and the result was the 
same, except in the case of the two last tried, when from some 
defect of connection in the battery, orsome fault in the fuse itself, 
the powder failed to ignite. Mr. Holmes said he could not 
attempt to decide which was the best explosive to be used— 
whether powder, gun cotton, or nitro-glycerine. That was a 
matter for military men to consider; all he wished to do was to 
place a safe and infallible means of igniting any or either at their 
disposal, After explaining a telescopic apparatus by which the 
operators at either wire would be able to determine to a yard the 
position of an enemy’s ship, and therefore its position in reference 
to the sunken torpedo, Mr. Holmes concluded by stating that only 
the most simple precautions were necessary to protect the wire 
either from accidental injury, such as lightning or ships’ anchors, 
while malicious injury could, if not entirely guarded against, at 
least be discovered on the instant by the wires being connected 
with electrical bells, which would ring and keep ringing directly 
the continuity was broken. Even, however, if one wire was 
severed, it would be just as easy to ignite the torpedo with that 
which remained. Mr. Holmes concluded his lecture amid much 
applause, and on the motion of Rear-Admiral Codrington, who 
—* the chair, a cordial vote of thanks was passed to 
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THE IRON, CO AND GENERAL. TRADES 
.OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent. ) 





bars for hoops; and the men at Messrs. Brown and Freer’s 
seein to have been selected to decide it. ‘These were the men who 
commenced the movement some disse yeamage, whieh terminated, 
hen on Segeeved Sane eee ees a rise bg pen Be og 
throughout the district, and in the formation of the men’s union 
under the Brierley-hill executive. The rise they asked for was 1s. 
a ton and their staffs to be found them—equal in all to an 
advance of 1s. 3d.a ton. After a few days “‘out” they resumed 
work upon their employers consenting to give a rise of 6d. a ton, 

ithout any alteration in the staff arrangements now existing. It 
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Strike of Puddlers—A Warnine To ‘‘TuRN-ouTs:” Intimi- 

dating Notices—Coat : Less Inquiry—THE HARDWARE TRADES: 

ieter : Branches Specified : Serious Effect of the Bombardment 

of Valparaiso—REJECTION OF THE WORCESTER AND BreMInc- 

HAM CANAL Britt —- Two Ratway MANAGEMENT CASES IN 
BIRMINGHAM. : 

A PRIVATE meeting of the creditors of Messrs. E. J. and W. Gibbs 

Brothers, metal brokers and ironmasters of Wolverhampton, 


Suffields, and Moxley, was held in the first-named place on 
Monday last. About fifty creditors were present, and . Firm- 
stone presided. A statement of accounts was presented, of which 


the following is a copy :— 
LIABILITIES. 
«+ £35,907 14 7 


Creditors unsecured .. eo. 26 80 00 
Partly secured .. £2,572 12 9 


oe #8 oe of 














Less value of security «. «+ 2,510 0 0 
_ 6212 9 
Creditors fully secured — 
Value of securry ee ee 2850 0 0 
Creditors’ claims = «. ee te oe 2,550 0 0 
sou 0 0 
Liabilities on bills discounted, none 
of which are expected to rank on 
theestate .. «. «- « eco 21,942 0 G 
Creditors to be paid in full, as per 
COMtTA 1. oe oe ce oe oe 439 0 7 —_——_ 
Liabilities .. «- oe ee £35,970 7 4 
ASSETS. 
By good debts .. «+ oe o- ei a £5,983 11 4 
Duubtful debts... .. ++ + £371 4 0 
‘Taken at 2s. 61. in the pound os: 68 an 08 46 8 0 
Bad debts .. .. ee ef of 1,973 5 6 
Cash balance in hand .. «os «es ee oe oe oe 2541 17 
Property at Wolverhampton, in- 
cluding horse and trap, office 
furniture, and shares in hand .. ° 419 0 0 
Stock and plant, as per stock book . e . 11,602 7 6 
‘Surplus from creditors fully secured, 
aspercontra., «2 «+ «+ +. 300 0 0 
£20,933 8 5 
Less creditors to be paid in full, as 
percontra .. e+ «2 «+ +s 489 0 7 
Assets... £20,444 710 


or Is. 4d. in the pound, 

One proposition which was made on Messrs. Gibbs’ behalf was 
that the creditors should be paid 11s. in the pound in six months, 
the payments to be made as follows :—Five shiilings down, one 
and sixpence next month, one shilling a month during the follow- 
ing four months, and six 
payment of these instalments it was proposed that the estate 
should be assigned to trustees, with power to realise in the event 
of the payments not being punctually made. 
the proposition was very favourably received, and that no expres- 
sions in any way unfriendly to Messrs. Gibbs were made by any of 
the large body of creditors present, who, it is added, are fully 
aware of the difficulties under which the iron trade has lately been 
carried on, and it was accepted unanimously. The creditors 
selected by the meeting as trustees were Mr. Firmstone, Mr. N. N. 
Solly, and Mr. E. Lewis. Inasmuch as the creditors at the meet- 
ing represented £30,000 of the £36,000 liabilities, the deed of 
assignment, when it has obtained the signature of these gentlemen, 
will be in every respect valid. e 

Owing, probably, to the Derby, the attendance of ironmasters 
on ’Change in Wolverhampton on Wednesday was not numerous, 
and the business done must be reported as scarcely more than nil. 
Here and there two men might be seen face to face with their books 
out, but such scenes were exceptional, and referred chiefly to 
trifling transactions in pigs. The local topic of last week was again 
noticed, but in a different tone; for while at that time there was 


as to the assets of the estate of the firm who had sus- , 


Saemes f 

pended, this week there were congratulations that the promised 
dividend had exceeded the expectations of many. The financial 
condition of the country generally, however, was the subject most 
discussed. Confidence was expressed in the soundness of this dis- 
trict, with also a disposition to discountenance all idle remarks. 


Still the high rate of discount is seriously affecting trade, and | 


there is much less done this than last week. 

“Standstill” was the motto of business men on ’Ch 
Birmingham yesterday (Thursday). 
clination manifested to enter into any new transactions that were 
not of the soundest description. Whilst it was admitted that 
failures, the immediate result of financial disasters, may have 
ended for the present, it could not be concealed that, with a very 
marked falling-off in the demand for iron, discount at 10 per cent., 
and the money market, so stringent as it is now, must all combine 
most severely to test the stability of certuin manufacturers in 
South Staffordshire. At present, however, only two failures have 
occurred during the present crisis—the one refe to above, 
and the other that of Messrs. Hartshorn and Ward, chain and 
anchor makers, Dudley, who have stopped, with liabilities 
amounting to £20,000. The members of this firm are well known 
in this district for their diligent attention to business. 
been pulled dowa by the stoppage of Overend and Gurney pre- 
venting a few of their customers from meeting engagements 
which were due on Saturday last. 


There was a decided disin- 


that arrangements will be come to whereb: 

to goon again. There have been no lack of rumours afloat during 
the week, but inasmuch as they have referred to firms of unques- 
tionable solvency, they have been disregarded by all men of busi- 
ness experience. The rumours have had their origin, in not a few 
instances, in the fewness of orders now in the ironmaking districts 
oceasioning parts of works to be stopped. Observing this, some 
persons have circulated reports to the effect that the stoppages 
have resulted from a much more unsatisfactory cause. It has 
been a long time since so little work was being y He at this time 
of the year at the South Staffordshire ironworks, Not only are 
mills stopped at different works, but forges also have been made 
to ‘‘stand,” notwithstanding that masters desire always to keep 
on their forges much longer than their mills. Some of them have 
already done this to so large an extent that they now have by 
them as large a quantity of puddled bars as 1, tons. But 
those who have not acquired such stocks of iron in this partially 
manufactured condition will not now, at the present price of 
money, go on looking up capital in this shape. Many men, 
therefore, are now out of employment, and the number is fast 
increasing. 

Notwithstanding this the men are able to command a continu- 
ance of the prevailing high wages, and in one instance to secure a 
rise. During a portion of last week certain of the puddlers in the 
employ of Messrs. Brown and Freer, Brierly-hill, were upon 
strike for a rise of pay. They were the men employed in making 
the iron to be v in the rolling of hoops. This iron requires a 
somewhat larger portion of grey pig in its manufacture than is 
necessary in the admixtures which go to make up the average 
descriptions of the manufactured article, and pe aera it is 
slightly more difficult to work than the rest. There has long been 
a contention here, and thereupon the question of remuneration for 


is easy to imagine that the other 3 in South Staff 

will make a similar application to that which has been made by the 
puddlers mentioned at Messrs. Brown and Freer’s with, doubtless, 
a like result; yet orders for hoops and strips have now become 
scarce, and the competition for them has brought down prices in 
soine transactions. 

A magisterial decision given in the Derby Police Court, on 
Saturday last, will, we think, prevent puddlers from continuing to 
use a certain form of notice which arisen out of 
derived from their n binati tices given in instances 
where their employers, for the purpose of properly conducting 
their business, exercise their authority, but do so in opposition to 
the peculiar views of some of their workmen. On the morning of 
the day named, the sixty puddlers employed by Messrs. Swingler 
and Sons, Victoria Foundry, Litchurch, near Derby, ‘‘ turned-out” 
in accordance with the following notice, which they had handed in 
to their masters a fortnight previously :—‘‘ April 28, 1866. This 
is to certify that we hereby give you fourteen days’ notice to cease 
work from the above date unless the notice of Huttall and Williams 
be withdrawn.” These two men were the leading unionists 
engaged at the works, and had been dismissed for misbehaviour. 
One of the puddlers, who left his work before the notice given had 
expired, was brought before a Special Sessions at Derby, on 
Saturday, and, in the presence of his fellow-workmen, was sent to 
gaol for six weeks. s the investigation the fact was dis- 
closed by the Magistrates’ clerk, that every workman who had sent 
in the notice was guilty of intimidation, and had each rendered 
himself liable to six months’ imprisonment! As may be imagined, 
the announcement occasioned what the reporter describes as ‘* sensa- 
tion” throughout, the court and the bench, after directing their 
clerk to read the Act, severely censured the “‘ turn-outs” present, 
adding that they would receive the full punishment mentioned, if, 
as the solicitor for Messrs.'Swingler intimated, they were brought 
up before them. 

Coal is in much less demand this week than at the date of our 
last, owing to the diminished operations at the finished-iron works. 

The panic has affected the hardware trades of the West Midlands 
to a very noticeable extent, and the du!ness which has set in since 
we last wrote seems likely to remain for some weeks, Whilst 
actual depression is not anticipated, most manufacturers are of 
opinion that very few fresh orders will be given out until the 
shock occasioned to the mercantile interest throughout the country 











nce in the sixth month. To insure the | 


We understand that | 


| 
e in| 


They have | 


Owing to the good opinion | 
in which Messrs. Hartshorn and Ward are held, it is expected | 
they will be enabled | 


shall have entirely passed away and confidence be restored. In 
Birmingham business is not so brisk in the metal trades; and the 
hollow-ware, edge tool, and wire-drawing branches are quiet. 
Steel toy makers, and those ged in the facture of fancy 
goods, report to the like effect; and other manufacturers whose 
| business is influenced according to the price of money, are, of course, 
suffering largely through the present high rate of discount. Thesame 
remarks will apply with equal truth to the condition of business 
in in span ners ; there the tin-plate workers and the japanners, 
although employing their men pretty fully, are nevertheless 
experiencing a slackness in the supply of orders, Owing to the 
threatening aspect of affairs on the Continent, no new specifica- 
tions are being received from that quarter of the globe, but letters 
| come to hand in somewhat quick succession, either countermand- 
| ing large orders or else urgently requesting those on hand to be 

worked-up and shipped as soon as possible. At Bilston very little 

is doing, and at Willenhall a similar state of things prevails in 

the lock trade. The chain cable and anchor works at Dudley, 

Tipton, and Westbromwich are in steady operation, but the iron- 
| founders are not so actively engaged, and at Darlaston and 
Wednesbury not so much is being done at the shaft, axle-tree, and 
tube works, 
| Certain hardware manufacturers and merchants in Birmingham 
| and Wolverhampton are considerably affected by the bombardment 
| of Valparaiso. A few have houses out there, whilst others do 
| business with merchants, upon whom they draw at three and four 
, months. In the first case the property is put downas lost, with no 
' probability of compensation or obtained from the Spanish 
| Government; and on the other, fears are entertained that custo- 
mers may be unable to meet their liabilities upon the bills due. 
‘ Anyhow a large portion of the South American trade in this dis- 

trict will have received a severe check. 
| The trading community of this district who are accustomed to 
| send heavy goods from this district by canal, as well as to receive 
the same material by the same means of transit, are gratified with 
the rejection by the House of Commons, on Tuesday night, of the 
Worcester and Birmingham Canal bill, seeing that the promoters 
would neither consent to make the average tolls of the past ten 

ears the basis for future rates, nor undertake not again to apply to 
Parliament for power to convert the canal into a railway. 

Two railway management questions have been ay ny 4 the 
public attention in Birmingham this week. The first has refer- 
ence to the construction of a bridge over a portion of the Midland 
line in that part of the borough named, which is known as the 
Duddeston Mill-road, and is near to the Metropolitan Carriage 
Works and also the London Works. At this point the Midland 
have four crossings; and so numerous were the deaths of persons 
while crossing the line last autumn, that a public meeting of the 
residents in the locality was held, and resolutions passed asking 
the directors that the crossing might be spanned by a bridge. In 
reply the company promised, in any future bill, to get powers to 
put up a bridge. ey now propose to increase the crossings by 
two—making six crossings in all—but they do not seek powers 
to adopt the ys suggested by the inhabitants. In consequence 
the matter has been again taken up, and a deputation has pro- 
ceeded to Derby to induce the directors to put up the required 
bridge. We cannot but think that the promise of last autumn 
has been overlooked by the Midland Company; but it ought not 
to have been overlooked, and it is oversights of this class that 
cause much of the ill feeling that is now and again displayed 
towards public corporations. Amongst the minor annoyances 
reaulting from the crossing is the loss of time to the operatives at 
| the works nained. 

The other railway topic to which we refer is an effort which is 
now being made by the pointsmen and policemen in the service of 
the London and North-Western Ratlway in Birmingham to obtain 
a rise in their wages. At present they receive a guinea a week, 
for which they give eighty hours’ labour, not excepting Sunday. 
The pointsmen have recently asked for more money trom the local 
authorities, but have not succeeded in their application. Deter- 
mined further to press their claim they have held a meeting at an 
inn and resolved upon an aggregate application for a rise of one half- 
penny per hour, or 6d. a day, and they appointed a deputation who, 
since our last, an interview with the sole manager (London), and 
the Birmingham manager together at the New-street station in Bir- 
mingham. Among the arguments used by the deputation was this— 
that the pointsmen in London are paid 4s. a week more than the 
pointsmen in Birmingham. The interview was not successful, and 
the men are now preparing a petiti the directors. The men 
are doubtless encouraged to hope for an advance from the success 
which has attended the strike of the porters in the employ of the 
same amy ey Liverpool, as also on account of the fact that the 
managers of the Midland Railway, anticipating an application for 

*an advance from their servants generally, have recently raised the 
of remuneration all round—a step, which we may add has 
been followed by a proceeding of an opposite , namely, a 
slight reduction in the first and coeena-aiens fares upon the Mid- 
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WALES AND THE ADJOINING COUNTIES. 
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Failure: wees fT > Pot 
yf ing: other Foreign Markets: Pig Iron: Suspension 
of Peto, Betts, and Co.--Tas Try Piate Trape—Tue SreamM 
AND House Coat TRADES—ANOTHER FIRE-DAMP.EXPLOSION AT 
TREDEGAR— MEETING OF THE BrisTOL aND SouTH WaALes 
Wacon Company—TuE Ross AND TEWKESBURY RAILWAY BILL 
-——Worcester, DEAN Forest, AND MonmouTH RAILWAY—STEEL 
Works at Esppw VaLE— AR, AND ABERGA- 
VENNY RalLway Company—IRon BUILDIFG AT LLANELLY 
—ACTIONS AGAINST THE MID-WaLEs CoMPANY—TRADE OF TRE 
SourH WALES Ports. 

ALTHOUGH the iron trade of the district has been seriously checked 

by the monetary panic it is satisfactory to state that the failures 

have not affected makers individually to any great extent, and u 

So the poosens tiene euliy ono Some law: boar nadetinied to waasai 

permest. In this case the liabilities on anee, os the company 

ave, for some time past, been in an position. As a 
matter of course there has been virtually no transactions in the 
home market, and both sellers and buyers are awaiting the result 
of the c before entering into new and of 
the orders which were in the market have been wi doowk.  Yen- 
tunately makers have led, up to the present time, to 
keep their mills and furnaces going’ pretty freely in brin up 
arrears; and one satisf feature to record is that specifications 
are coming in more freely from America; in fact, the advices from 
the United States are more favourable than they have been for 
some time past, and lead to the hope that the future of trade with 
that country be more active than has of late been anticipated. 

With British North America trade continues in about the same 

state. A few good Russian orders have come to hand, but busi- 

ness with the eastern markets has received a slight check. 

Transactions with Mexico are not so active as they were a short 

time since, and from the markets of Southern Europe scarcely any 

fresh orders are sent in; in fact, buyers refuse to enter into new 
business, being fearful that contracts cannot be delivered before 
the present difficulties culminate in a war. The greatest caution 
is exercised, and there is no likelihood of trade being in a better 
ition for some time. The demand for pig iron has fallen off, 
uyers waiting the result of the late collapse in Scotch pigs; there 
is, however, not much probability that prices for the make of this 
district suffer any great decline. 

In respect of the suspension of Peto, Betts, and Co., it may be 
stated that there are several contracts in South Wales with whi 
the firm are connected. Whether they will be countermanded is 
not as yet definitively known; but whatever is determined upon it 
is clear that no loss will accrue to the ironmasters. 

The tin-plate trade has experienced a retrograde movement, 
and a for all descriptions have fallen off from 6s. to 7s. 

r box. 

PeThe steam coal trade appears to have entirely escaped the effects 

of the panic, as orders are coming in as freely as they have for 

some time past, and proprictors experience some difficul 
meeting the demand with that promptness shippers desire. 

with the mail packets’ coaling stations is good, and the inland 

traffic is nearly double what it was twelvemonths since. The 

demand for house coal is not quite so active-as it was a week or 
two since, but —_ are moderately well maintain 

On Thusday last another explosion of fire-damp occurred at the 
New Pits Colliery, Tredegar. Fortunately, however, the explosion 
was attended with only the loss of one life, that of a miner named 
George Thomas. He was in a level with two other men, who 
happily escaped by falling on their faces and crawling out, and his 

y was found near his stall by Richard Winstone, who was one of 
the principal witnesses in the investigation in the last catastrophe. 

The inquest has been opened, and stands adjourned for the attend- 

ance of Mr. Lionel Brough, the Government inspector of mines. 

At an extraordinary general geo of the Bristol and South 
Wales Wagon Company (Limited), held last Thursday, Mr. John 
Perry in the chair, it was resolved unanimously that the directors 
of the company be authorised to carry out and complete the 
agreement with Shackleford, Ford, and Co. (Limited), on the ex- 
press understanding that the release of Mr. Shackleford from the 
terms of the agreement of the 20th of August, 1863, would not be 
construed to release any of the other parties to that ent, or 
to sanction any of the directors of the Bristol and South Wales 
Wagon Company becoming directors of the new company of 
Shackleford, Ford, and Co. (Limited). 

The Ross and Tewkesbury Railway Bill has been abandoned in 
consequence of an amalgamation with the promoters of the exten- 
sion of the Northampton and Banbury line from Blockley, 
through Tewkesbury, to Ross, and which is to be in connection 
with the Ross and Monmouth line. This will afford direct com- 
munication between the Midland Counties and South Wales. 

The Worcester, Dean Forest, and Monmouth Railway Company 
have been purchasing land for making their line between Mon- 
mouth and Coleford, and hope to commence the works during the 
summer. 

The Briton Ferry Iron Company has suspended ent. The 
liabilities are sot lenge, but nothing, as a, has ta. jired as to 
the cause of the suspension or the probable amount of the realisa- 
tion. 

The new extensive steel works at Ebbw Vale are being pushed 
forward with vigour, and a large number of men are employed in 
their construction. 

The Merthyr, Tredegar, and Abergavenny Railway Company 
will cease to exist after the declaration of the next dividend, the 
shareholders, at a special meeting recently held, ha wisely 
determined to accept the offer of the London and North-Western 
Company to exchange their shares for five per cent. perpetual 
preferential stock in that company. This decision was arrived at 
unanimously, The Merthyr, Tredegar, and Abergavenny line, 
some four or five years since, was leased to the London and Korth: 
Western at a rental of five per cent. on the ordinary capital and 
one-half of the surplus profits. At that time the line was a single 
one, but since then a portion of it has been doubled. It was, how- 
ever, found that the cost of doubling the whole of the line would 
exceed the engineer’s estimate. The London and North-Western 
maintained that they leased the undertaking subject to its being 
doubled for the authorised capital, but to avoid any yw ne they 
made = offer above referred ‘0, and they are now before 
ment for powers to carry out the arrangement. 

Iron shipbuilding at Llanelly is going on actively. In addition 
to the Towy, a barque of about 500 tons burthen, recently launched 
by the Llanelly Iron ney oe gage ad a fine steamer is almost 
ready to be taken off the stoc! 

In the Court of Common Pleas the judges decided, in three 
actions brought against the Mid-Wales way Company that it 
was not within the competency of railway companies to accept bills 
of exchange so as to bind shareholders. 

The returns of the South Wales ports for the month of April 
this year, and the corresponding month of last year, are as 
follows :— 

EXPORTS OF COAL, 


April, 1866, April, 1865, 
Tons. Tons. 
Cardif? 1c co oc co co BORNE 2. oe oo oo oc 107,008 
Newport .. «oe «se cf ee 168 wc 0c co co co S600 
Swan-ea.. o2 os oo 5B,B34 .. oe oe oe oe 47,668 
Liauelly .. ss oe oo §634078 .. oc co ce co IOS50 

SHIPMENTS COASTWISE. 

April, 1866, April, 1868, 
Tons, Tons. 
Cardi «eo ce co co co (ORME cc cc esas co WRT 
Newport... ss «2 of «+ 45,164 oo oo 48,517 
SWANSEA 46 ce ce ce oe «= BBBAD oe ce ce oe ce ~~ 94,171 
Ligmelly 2. «co co 06 co B9,071 2c. co co co co  SOS08 

During last month there was also exported from Newport 14,090 
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York took no less than 7;020 tend i 
from Newport, which indicates a considerable revival 
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SCOTLAND—ITS TRADE AND OPERATIONS. 


(From our own Correspondent. ) 
Tue Giascow Pic Iron Market—THE MALLEABLE Iron TRADE 
—TuHe CorroN TrspDE—Coats -- THE SHort Time MOVEMENT 
—FOoRMATION OF AN ASSOCIATION AMONGST THE EMPLOYERS 


ON THE CLYDE — Tae VILLE DE Parts—-Novet FEATURE IN 


‘CONNE THE STEERING GEAR — LAUNCH. 0: 
ONNECTION e708 La oe os. 


LupwoRrTH — ERS SOLD — BARRACK ACCOMMODA: 
Giascow—TRIAL TRIP OF THE SOUVENIR—LAUNCH BY MESSRS. 
AITKEN AND MANSELL—SHIPMENTS OF IRON, &¢., DURING THE 
Past WEEK. 2 
THE Glasgow pig iron market has been very ere uring 
the past week, as low as 55s. 6d. having been ed, but now 
prices are much better, and a good demand has. set in, warrants 
realising 56s. 3d., and 57s, to 57s, 3d. one month. No. 1 G.M.B., 
bBe.; No. 3, 57s.; No. 1 Gartsherrie, 62s. 3d.; Coltness, 62s. 3d. ; 
Middlesbro’ warrants, 50s. cash. 
Manufactured iron is in more demand, the makers being now a 
deal brisker, but prices still remaining the same. The cotton 
market in Glasgow still continues to decline, although a number of 
speculators still anticipate a rise. The demand for coals now 
ins to fall off. Prices still continue. high, however, pnd gor 
bably will do so until stocks increase. The agitation for a reduc- 
tion .of the hours of labour amongst the engineers and workmen 
connected with the iron trades in Glasgow still goes on, and from 
present appearances a strike among the workmen is imminent, for 
although the employers have conceded the fifty-seven hours bill 
the workmen are not yet content, they wish not only to have the 
hours.reduced but to continue to receive the same pay for the short 
time as they did for the long. A second conference between the 
masters and workmen took place on Monday, when the chai " 
Mr. J. G. Laurie, in the course of some observations, stated that 
** the committee of employers have been talking over your request 
and still continue to think that they cannot concede more than the 
fifty-seven hours for the fifty-seven hours’ wages. But if the men 
wish it during three ths of the they might reduce the 
hours to fifty-five; we think that might commence on the lst of 
June. We would also recommend to the men, if so disposed, that 
the time should be distributed in this way: Ten hours every 
Monday, Tuesday, Wednesday, Thursday, and Friday, and seven 
hours on the Saturday. The employers think that this should 
settle the question of time. The question of wages is a distinct 
and separate question altogether, and should not be mixed up 
with the other:” and he concluded by stating that they must meet 
any question put to them; but in the meantime that is 
their ultimatum in regard to. the short-time movement. 
Mr. Rankine, the chairman of the delega' after a great 
many observations, stated that he could not see how the matter 
was in any way altered, and said that they wanted an increase 
of wages, but would willingly take that in a diminution of the 
hours of work. The conference then separated. Afterwards, at 
a ting of i and shipbuilders on the Clyde, Mr. J. G. 
Laurie in the chair, an association of employers was formed for 
the purpose of facilitating the interchange of information on all 
subjects affecting the general interests of shipbuilding and engi- 
neering, and for securing a uniform course of action and mut 
support in resisting the unreasonable demands made by combina- 
tions of their workmen. The association already comprises all the 
large firms on the Clyde with one or two exceptions, 
he magnificent screw steamship Ville de Paris, of 3,332 tons 
register and 800-horse power, which sailed from the river Clyde 
on Tuesday last, reached Cherbourg after a very stormy passage in 
forty-eight hours. The weather was very severe during the run, 
nevertheless the ship behaved admirably. The Ville de Paris, 
with her sister the Perrie, was built and engined by Messrs. Napier 
and Sons, Govan, for the French transatlantic line of steamers. 
The Ville de Paris is the sixth and last large steamer built on the 
Clyde for the above sompeny, viz., Lafayette, Washington, and 
Europe (paddle steamers), built by Messrs. Seott, Greenock, 
Gerayan (paddle steamer), built by Messrs. Thomson, Glasgow, 
the screw steamers Perrie and Ville de Paris, built, as before 
stated, by Messrs. Napier and Sons, Govan. Messrs. Scott, how- 
ever, likewise built a number of similar vessels for the same com- 
y at their works at St. Nazaire, in France. We believe the 
‘rench transatlantic fleet now number about twenty-five vessels 
of the largest tonnage. The company is heavily subsidised by the 
French Government. 
A novel feature in 








ection with the steering apparatus of the 
Perrie and Ville de Paris is the introduction of Viehoff and 
Matheson’s patent steering telegraph, by which instant and correct 
orders can be transmitted by the officer of the watch to the man 
at the wheel, and fully apprehended on the darkest or most 
stormy night. The principle is stated to be a very efficient one, 
and during the trip of the Ville de Paris was found to be of the 
greatest service. We may state that when any order is given 
from the bridge to the man at the wheel to * port” “‘ starboard” or 
** steady the helm,” a duplicate of the message sent is returned to 
the dial on the bridge if the order has been rightly attended to ; 
but if any blunder has taken place by the steersman, the officer 
can at ohce detect it by the signal not being a duplicate of the 
message sent by him to the man at the wheel. Mr. Robert Lee, 
pilot, who has had the responsibility of piloting the above fleet 
from Clyde to France, states that for large steamers he believes 
the invention is a most invaluable one. On Wednesday night, the 
weather being dark and stormy, and while the Ville de Paris was 
between Tuskar and Land’s End, she got into the midst of a large 
fleet of fishing craft, estimated at nearly one thousand sail. Mr. 
Lee asserts that but for the telegraph steering apparatus being on 
board, whereby the most complete command of the positions of 
the vessel was obtained, he believes that various collisions would 
have taken place. As it was, however, a passage was effected 
through the samen fleet by the steamer in safety. On Friday, the 
weather being very boisterous, with hail and wind, the Ville de 
Paris did not proceed on her official trial trip, but it was expected 
she would do so in a day or two thereafter. We feel assured that 
this vessel will sustain the shipbuilding and engineering fame of 
the Clyde. 

On Saturday forenoon there was launched from the building 
yard of Messrs. Thomas Wingate and Co., Whiteinch, the Lud- 
worth, a screw steamer 170ft. long by 26ft. broad by 15ft. deep, 
and 70-horse power nominal. She will carry 700 tons of coals, 
and is fitted with pumping engines, steam winches, and double 
bottom for water ballast. The Ludworth is owned by the London 
Steam Colliery and Coal Company (Limited), and the Messrs. 
Wingate are building for them a sister ship. 

The steamer Hero, of Glasgow, was sold on Wednesday last for 
£2,800, and the Cardiff Castle for £800. :: 

The barrack accommodation of Glasgow is very small and not 
very good, and not at all in proportion with the city; there being 
no cavalry. barracks at all, it is. intended to erect new ones; for 
that purpose General Hamilton, commander of the forces for Scot- 
land, was in Glasgow. on Saturday, and accompanied .by Colonel 
Stuart, 2ist-. Royal N.B. Fusiliers,..and Colonel horn, 
i various sites in the neighbourhood of the city to ascer- 





inspected be 
tain their suitability for the erection of a cavalry and infantry | objects of exhibition bei 
barracks for Glasgow. The trial trip of ahandsome screw steamer, 
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Messrs, Aitken and Mansel, Whiteinc gre gM s 
saloon steamer, the property of the London an Margate Saloon 


Steam Packet Com , intended to ply on the Thames between 
a Hantegute, she Ba Bud: 235ft. long and 24ft. 
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78 tons bar iron, and about 500 tons pig and 
John’s Rosario, Rochefort, &c. 








NOTES FROM THE NORTHERN AND EASTERN 
-» COUNTIES. 


(From our Correspondent.) 

LIvERPOOL: The Chamber of Commerce and Telegraphic Reform : 
Mersey Docks and Harbour Board—Tue Stock AND PRICE OF 
Cotron—NortTH-Eastern District : New Steam Hopper Barge 
—-STATE OF TRADE: Sheffield: South Yorkshire. 

Tue Council of the Liverpool Chamber of Commerce has decided 

to petition Parliament in favour cf a cheaper and more efficient 

system of telegraphy for the United Kingdom, and also for a royal 
commission to inquire into the subject (a similar course had been 
previously adopted by the Edinburgh chamber). At the last meet- 
ing of the Mersey Docks and Harbour Board some important facts 
were tioned in tion with the shipment of nitro-glycerine. 

It was stated that the glonvin oil, which caused the destructive 

explosions at Aspin and San Francisco, had been forwarded 

from Germany to Hamburgh, thence to Hull, and thence by railway 
to Liverpool. The most rigid surveillance will be maintained at the 

Live 1 docks with regard to packages which are believed to con- 

tain dangerous and explosive articles. 








The average weekly deliveries of cotton to the trade from 
Liverpool to May 11, this year, were 40,980 bales, as compared 
with 29,440 bales in the corresponding a of 1865, and 32,610 
bales in the corresponding period of 1864. Yet the stock of raw 
cotton held at Live: | had increased from 402,630 bales Jan. 5 to 
869,930 bales May 12. Prices of raw cotton are still unjustifiably 
high, although they appear to be gradually regaining a reasonable 
level, The average price for the last seven eventful years has 
been as follows :—1859, 6°76d. per pound; 1860, 7°17d. per pound; 
1861, 7°39d. per pound; 1862, 14°24d. per pound; 1863, d. per 
e- 1864, 21°0ld. per pound; and 1865, 16°20d. per pound. 

American. war terminated in April, 1865, and yet cotton is 
still as dear as it was during the gloomy twelve months of 1862. 

With regard to the north-eastern district we may observe that 
Mr. J. F. Ure, the engineer of the river Tyne Commissioners, has 
designed a new ballast hopper for the use of that body. The 
2 oe expressly for the purpose by Messrs. Wigham 
Ric , Shipbuilders, Walker. The aft part of the barge is 
devoted to the engine-room, and in this are erected three compact 
engines. The first is a marine engine of 45-horse power, with 
direct-acting motion, erected in the centre of the compartment; 
on the port side is placed a small donkey engine for supplying the 
boilers, &c., and on the opposite side is erected an engine of 
10-horse power, for the purpose of working the hydraulic ure 
by which the ballast crane is worked. The engines are from the 


ence» of Sir. Wm. Armstrong and Co., Elswick. It may | 


be here added that as it was of course impracticable to place an 
accumulator on board the vessel to work the hydraulic crane, a 
éontrivance by which a combined pressure of air and water could 
be obtained in lieu had to be resorted to. It is caleulated that the 
crane and barge will be able to discharge and deposit about 300 
tons of ballast per day. 
The engine trade in the great Newcastle shops, though well 
employed, has a tendency toslackness. The engineer of the river 
e Commissioners is pushing on the dredging in Shields 
arbour, and is greatly deepening the berths on the south side of 
the water. The work is only going on slowly at Bill Point. Ship- 
building is reported to be a at the Hartlepools. Messrs. 
Pile, Spence, and Co. (Limited) have now on the stocks a vessel 
between 300ft. and 400ft. long. At Messrs. Richardson’s foundry 
there is a considerable amount of work on hand, especially as 
regards marine engines. Messrs. Pile, Spence, and Co., have com- 
menced running steamers to and from Hamburgh and Rotterdam. 
The trial trip of the Cobden, a vessel built by Messrs. Richardson, 
Denton, Duck, and Co., took place on Monday. 


With regard to trade matters at Sheffield, it may be observed | 
that orders from Canada. for the fall season are beginning to arrive. | 


Generally they are small, though a few houses have received 
moderately good orders. Some orders are to hand from the United 
States for the fall season. On the whole, however, business with 
this great market is comparatively languid. Less is doing with 
most of the Continental states, and there is a lull in the Australian 
market, especially in the demand for tools. ere is no improve- 
ment in the South African and South American markets. At 
home also business is languid in the cutlery, plated, and several 
other branches. The long briskness has, however, left such an 
accumulation of orders that workmen are generally well 
employed in nearly all branches. There is a fair activity in the 
gene steel trade, and an active demand for Bessemer steel, which 
is now being successfully used in the manufacture of railway wheel 
tires, as well as of rails and other material. The cutlers ne all 
full work, and the tool trades are pretty generally busy. The 
silver platers are ee moderate business. The dispute in the 
file trade continues. The edge-tool forgers have had a conference 
with their employers with reference to the advance they demand, 
but failed to come to terms. No strike, however, is anticipated 
while the file dispute lasts. The movement of coal from South 
Yorkshire has been large, both for London and the great Eastern 
district. There is not much alteration in the market for house 
coal. For steam coal the demand is considerable for export vid 
Hull and Grimsby. There is alsoa good demand for engine coal 
for Sheffield and the Lancashire markets. 


THE INTERNATIONAL HORTICULTURAL EXHIBITION.—The Inter- 
national Horticultural show will [commence on the 22nd instant. 
The entries are, we believe, very numerous, and there is an 
excellent ee of an extraordinary display. The localit 
which has been selected for the show is South Kensington, and, 
thanks to the -permission of the First Commissioner of her 
Majesty’s Works and the Lords of the Treasury, it will take place 
on the site of the exhibition of 1862. The executive committee 
have ey come to an understanding with the authorities of 
the Royal Horticultural Society, by virtue of which the visitors 
to the show will have access to the horticultural gardens. The 
building designed for its accommodation is to cover an ares. of | 
three acres, and, instead of the crowded and formal arrangements 
which mostly prevail at exhibitions of this sort, the ground is to 

laid out as a spacious ornamental garden, the plants and other 
, a8 far as may be consistent with utility, 





disposed with a view to picturesque effect. . 
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Mr. CHARLES MAnBy.—Mr. Charles Manby, well known as the 
honorary secretary of the institution of Civil Engineers, has just 
been nominated by his Majesty the King of Sweden and Norway 
to be a Knight Commander of the Swedish Order of Wasa, a dis- 
tinction rarely conferred on foreigners, and during the present 
century only on Thomas Telford and John. Rennie, the late cele- 
brated civil engineers. The valuable services rendered by Mr. 
Manby to foreign scientific men and to Government officers visit- 
ing England have already been acknowledged by the Emperor of 
the French, by whom Mr. Manby was presented with the deco- 
ration of the Legion of Honour, and by the King of Italy, who 
conferred on him the Knighthood of SS. Mauriazzio and Lazaro. : 

THE IRON AND STEEL TRADES OF THE UNITED StaTEs.—In 
spite of the high tariff these trades are greatly suffering in the 
States. Last March, Sir F. Bruce enclosed a report to the Eark of 
Clarendon. A statistical comparison of the past two years shows 
that the total production of anthracite iron in the United States . 
was, for 1864, 684,018 tons; for 1865, 479,558 tons; or a dééFrease 
for the latter year of 204,460 tons, something like 30 per ‘cent. 
less than was made in 1864. Of raw coal and coke iron, manu- 
factured get in Pennsylvania, Ohio, West Virginia, and 
Maryland, the total for 1864 was 202,171 tons; for 1865, 179,007 
tons; showing a decrease for 1865 of 23,164 tons. In charcoal pi 
iron there seems to have been a slight increase; the figures bein; 
for 1864, 244,091 tons; for 1865, 252390 tons; an increase of 8,299 
tons. This is probably due to the introduction of the Bessemer pro- 
cess. On a review of the whole trade in its three above-mentioned 
divisions, it a that 910,555 tons were manufactured in 1865, as 
against 1,130,230 tons in 1864, a falling off of 219,725 tons. The roll- 
ing mills of the country turned out 833,049 tons in 1865, and 852,378 
tonsin 1864, showing a decrease of 19,329 tons. Of the amount manu- 
factured by these mills in 1865, 353,017 tons were in the shape of 
rails new and re-rolled, the mills having a capacity of 735,000 tons, 
double, therefore, their present production. The steel manufacture 
of the country seems to suffer most injuriously from foreign 
competition and home taxation; 15,862 tons constitute the home 
manufacture. At the same time, 10,000 tons, or two-thirds of 
the home production, were imported from abroad during the last 
fiscal year, and orders for 10,000 tons more have gone abroad 
within the last three months. The consequence has been the 
stoppage of three establishments in New York. About 500,000 
persons are in the employ of the American ironmasters. The 
present tariff rates on iron and steel vary, whether as regards 
specific or ad valorem duties, according to the nature of the 
manufactured article. In the specific duties they seem to range 
from 1 up to 6 cents per pound, with in many cases an additional ad 
valorem duty of 15 or 30 per cent., as the case may be. Pig iron, 
for instance, pays a duty of 9 dollars a ton; iron bars for rfail- 
roads, 70 cents per 100 Ib.; common sheet iron, from 1} to 3 cents 
per pound, according to the different gauges and finish; cast iron, 
15 cents per pound; and iron wire, in their various sizes, 2, 34, 
and 4 cents per pound, with an. additional ad valorem duty of 
15 per cent.; iron cables, 2} cents per pound, and so on through 
the list; rates of duties which would appear to be high enough for 
all purposes of protection. The ad valorem duties, bearing prin- 
cipally upon articles such as castors, scythes, shovels, spades, 
sickles, hoops, and filings, range from 30 to 45 per cent.; the same 
may be said with regard to steel. Steel, whether in the shape of 
bars, ingots, sheets, or coils, according as its value may be, 7 cents 
or over, up to 11 cents per pound, is taxed at the rate of 2}, 3, 
and 34 cents per pound, with « an additional ad valorem duty in the 
latter case of 10 per cent.; steel wire, according to its different 
diameter and value, ranges from 2} to 33 cents per pound, with 
additional ad valorem duties of 10 and 20 per cent.; all other 
kinds, such as plates, chains, sickles, knives, &c., bear an ad 
valorem rate from 30 to 45 per cent. Notwithstanding such rates, 
amounting in many instances to more than 70 dollars a ton 
(2,2401b.), rates which affect not alone iron and steel, but ‘nearly 
every branch of American commerce, the demand for foreign 
seems in nowise to be checked. The gate income from 
customs duties, all in gold, through the single port of New 
York, thus far in the current fiscal year commencing with July 1 
1865, is 90,205,621 dollars, or a monthly ave of 11,275, 703 
dollars, equal to the large annual amount of 1363 436 doHars 
which would leave less than 46,000,000 dollars to made — 
by the on in order to realise an estimate of 180;000, 
dollars as aggregate of the year’s revenue from customs duties 
exclusively. 2 
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until some crisis arises producing 


needed. In some instances, where the system is sound 
bottom, a partial alteration effects all that is required ; in 
others, when the reverse is the case, nothing e 
but a wes oy change in the principle itself: Notwith- 
ee a oe 
reliable information possessed on the subject, we think it is 
an open question whether we have attained to that degree 
of perfection respecting the pemeaset way which we have 
a right to expect. Apart from other considerations it is 


that the progress made in this branch of railway |) 


engineering has not by any means kept pace with the im- 

vements develo in other departments. The two 
following examples, selected from many others will demon- 
strate that a climax has been pretty well arrived at regard- 
ing the expense of the item under notice. During the last 
fourteen years on the Great Northern Railway the cost of 
“maintenance of way” has increased more than 200 per 
cent., and the present expenditure on the London and 
North-Western line under the same head has reached a 
maximum of £270 per mile per annum. Whether before 
we get the right thing, it will be necessary to have a 
radical or partial alteration in our present s of 
permanent way it would just now, in the face of the trial 
of a new material, be premature to decide. 

It will be seen, on reviewing the inventions relating to the 
question of permanent way, that it has never been regarded 
in its entirety. Ever since the introduction of railroads 
the aim of inventors and patentees has always been 
directed towards the pro; improvement of some one 
of its component parts—the rails, the chairs, the. sleepers, 
methods of connection, joints, and other details. The 
question of the ballast, or what constitutes the real founda- 
tion of the road, has been very little attended to. There 
are miles of line in present operation where the ballast is 
nothing better than mud.and slush, and the passage of 
every train may be distinctly traced at a distance by the 
discharges of mingled water and dirt shot out on each 
side of it during its transit. Unless by good luck there 
happens to be a gravel pit in the vicinity, there is not a 
. branch or new line that is ever properly ballasted until it 
is connected grith some other line a po ee the ballast 
may be brought. In many instances where this facility is 
afforded, in consequence of the expense attending its adop- 
tion, it is not often availed of. Owing to the hurry always 
accompanying the last work to be done before a line is 
opened, it is frequently ballasted with the best stuff that 
can be procured near at hand. It is generally a case of 
“bad’s best.” It might yee emanded — is 
the use of erecting a co superstructure upon.such a. 
foundation ? Steel rails weghing from 75 lb. to 85 Ib. per 
yard, and whose: price ranges, taking the two extremes, 
from £165 to £30 per ton, may be fairly termed costly 
superstructures, without taking into consideration the 
other accessories necessary to complete a ent way. 
A rail laid on transverse sleepers, in addition to its other 
duties, performs the part of a continuous girder, and is 
subjected, so far as its flanges are concerned, to violent 
strains of a totally ‘opposite character at practically 
the same moment. Considering a rail as a continuous 
flanged beam, = strains ig the . are identical 
with those brought upon same » Supposing it 
were Souda or that a joint occurred at mi ow a ae 
The case, however, is different with the flanges. Suppose 
the leading wheel of the engine to have just cleared one of 
the sleepers, the top flange, or head of the rail over the 
next sleeper and for a short on each side of it, is 
consequently exposed to a severe tensile strain, and, prac- 
tically, at the same instant it is violently compressed by 
the crushing weight brought upon it. Is it any wonder 
that the head of a rail should laminate and rapidly 
deteriorate under a continuation of forces so irresistible ? 
With a continuous bearing the-duty of a rail, regarded in 
the light of a girder or beam, becomes equal to zero, and is 
reduced to that of a mere bearing surface. It is a proof of 
the want of attention bestowed upon our subject that the 
same rail, weight for weight, and shape for shape, is used 
upon both longitudinal and transverse sleepers—a manifest 
inconsistency. That something more than a mere bearin 
surface is required, even when a rail is laid upon longi- 
tudinal sleepers, has been proved by the failure of the 
flat-bar rails adopted in the early days of American rail- 


ways. 
x brief review of a few of the most successful and pro- 
minent inventions in connection with permanent way 
may serve to elucidate some of the more important con- 
siderations bearing upon the subject. Wooden sleepers 
have remained very much in the same state since first 
introduced. Longitudinal and transverse they have 
always been, and always will be, until 7 are entirely 
superseded by an iron road. A compound way, formed 
with both longitudinal and transverse sleepers, has also been 
employed. This plan has been recently used to a small extent, 
as an experiment, on the North-London Railway, and has 
given great sati ion. The theory is perfectly correct, and 
to that causé may be attributed its success. In the instance 
cited the cross sleepers are packed hard and fast into 
the ballast, and longitudinal bearers are fastened down ta 
them ; upon these latter are fixed the rails on brackets in 
the space midway between the transverse slee The 
cross sleepers, being ore? well bed are not 
worked loose by the trains, but really form 
that efficient foundation for. ha, Ry recast ale which ig 
the great want on all our lings. loigitudinals perform 
the part of the elastic medium, and, moreover, spread the 
weight and percussive force of the engine over several of 
the trangversals, thus distributing the weight uniformly 
over the foundation, another fundamental requisite in a 
design. It is worth noting that, with the exception 

of the London and North-Western, the Great Northern, 


t there ‘is a large amount of valuable and 





nly inchined 


| of and that we say we are certainly 
ta-the belief that the days of wooden like those of 


wooden bridges, pi iers, roofs, and floors are rapidly 
drawing to an ~} ym : 

Among the best known inventions in cast iron sleepers 
may be classed the following :—Reynolds’ hog-trough 
sleeper, tried upwards of twenty-five years ago failed 
completely ; De Bergue’s circular plates, which ap to 
have answered well for light traffic ; Greave’s pot sleepers 
as they are have been very extensively employed in 
India and elsewhere abroad. One objection to these, raised 
by platelayers, is that it is very difficult to keep them 
vertical, they do not retain their bedding properly. In 
order to remedy this defect, Livesey's sleepers, whi 
much resemble them in shape, are made considerably 
flatter, and have a more bearing. There is one 
point to be borne in mind with reference to this particular 
dimension of a sleeper, viz., that the tendency to “wash” 
varies inversely as the height of the rail over the ballast. 
In this last invention the application of a toothed key, 
which is prevented from getting loose by similar teeth cast 
in the jaw or lug, is ingenious but notanovelty, It would 
be too much to assert that any key that can be driven in 
and out by.a few blows of a hammer will not work loose 
in time. It is a little curious, although the reasons are 
obvious, that iron roads should be introduced first in timber- 
growing countries; Of bear iron continuous ways, that 
of Macdonnell and that of Barlow are the best known, 
and have been tried, the latter extensively. Tt is'sufficient 
to remark that they have neither of them shown themselves 
to possess advan likely to ensure their general adop- 
tion. There is considerable difficulty experienced in getting 
in points and crossings in continued wrought iron ways. 
The various forms of rails, methods of fastening the joints, 
and other details, are subjects too trite to require any 


particular notice, The requirements of a anent way 
at first sight appear paradoxical. It must be rigid and yet 


ssess a certain amount of elasticity or resilience. If it 
e too rigid, the heads of the rails and -the rolling stock 
suffer. If it be not rigid enough the line becomes con- 
verted into a continued series of small inélines or ups and 
downs, and chairs, joints and everything else will soon 
become shaky, besides rendering it extremely dangerous to 
travel over at high speeds. It has been proposed, and tried 
also, that the duty of a permanent way regarding the 
degree of elasticity necessary, should be transferred to the 
wheels of the rolling stock itself, but it is questionable 
whether the effect of this plan would not be found to be 
too partial in its action to produce the desired remedy. 
That a completely rigid ———— way on the coutinuous 
principle would offer the greatest. advantage respecting 
cost of maintenance over any other there is but little 
doubt. The duty of the rail as a beam or girder is done 
away with, and it has only to resist the crushing action of 
the forces affecting it. ith the bridge or other suitable 
form, no chairs—a nuisance, as all engineers admit— 
would be required; the fish-plates and other modes 
of securing the joints would only need a strength sufficient 
to prevent lateral deflection at. those places, and would not 
have to be — in strength to the rail, as they should be, 
but which they never are on any line yet constructed. 
There is a great deal in doing a thing once for all—in 
making a good job instead of a bad one— and our present 
permanent ways are very bad jobs indeed. Our mac- 
ised, or as they might be termed ballasted, roads have 
altogether been superseded, when under heavy traffic, by 
paving, and there is no reason why the same principle 
might not be introduced on railroads. Quite the contrary, 
since our rai in respect to curves and ients, are 
becoming inferior to our common roads, e steepest 
incline allowed by standing orders to be given to a turn- 
pike road whose level is altered by a railway is 1 in 30, but 
1 in 27—and for a long distance, too—is now thought 
nothing of in a railroad. When there is so much 
similarity in some features it is worth considering whether 
further assimilations in details might not be made with 
advan As a comparison between the cost of mainte- 
nance of a permanent way where timber is employed and 
where iron sleepers are used on another portion of the 
same road, one of the Indian lines may be mentioned. On 
the Madras main line the annual expenditure per mile 
under the above head in the former instance is £170, and 
on the branch to Bangalore, where the latter plan is 
adopted, the same item ene to £75. It may be 
fniety. susaniaed that the c on the branch line is not 
uite equal to that on the main line, but the difference of 
the one is not commensurate with that of the other. 
Coraparing the cost of the maintenance of way with 
that of its renewal we find the following results exem- 
plified in the returns of some of the lines, It 
appears that on the London and North-Western the cost 
of the former item per mile per annum is only £15 less 
than that of the latter; on the North-Eastern the cost 
of renewal only exceeds the cost of maintenance by £3; 
on the South-Eastern by £1; while on the Great 
Northern the cost of maintenance exceeds the cost of 
renewals by £13 ; on other lines the di cy is rather 
under, The description of traffic ied, the average 
speed of trains, general features of the line, and other 
circumstances, altogether preclude anything a) i 
pe ze alte. Th hi dou th 
it resu e point t diy, the re- 
duction of these two items" to ait Somotunt, ah seit as 
possible; bit we think that the first is! to be aimed 
at quite as much, if not more, than that of the second. 
Renewals occur only periodically, and depend simply upon 
the question of durability. Maintenance is a perpetually 
ever- ing source of ex varying with the effi- 
ciency or inefficiency of the way as a whole; and the 
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suffer, the rolling stock, or both together. Wemay, how- 
ever, limit the injury to one of the two former ev At 

ing with steel rails, the increase in 
weight, and taking also the future into consideration, it is 
exceedingly questionable whether, if one evil nmust be in- 
curred, it would not be found more economical to undergo 
the second than the first. We are not di i 
preference to any present system of permanent way, but 
we consider that the end in view is far more likely to be 
attained by proceeding hoe sound principles, and en- 
deayouring to reach ba ag by the employment of as 
few details as i by’ ing to make the 
perfection of details a substitute for those correct prin- 
ciples the absence of which will invariably render all such 
attempts futile and unavailing. 


ON THE STRENGTH OF THE TIMBER OF 
WESTERN INDIA. 

In a recent impression we gave an account of a series of ex- 
periments on the various tim in more general use in the 
Bombay presidency. These experiments, conducted by Messrs, 
J. Hart and A. Jacob, executive engineers in the Public Works 
Department, were purposely confined to the kinds of timber 
commonly used in framed structures, and were at the time 
thought to be the only original experiments on the timber of 
Western India, It appears however that the following experi- 
ments were also made by some of the engineers on the Great 
Indian Peninsula Railway, by direction, and under the superin- 
tendence of the late Mr. Berkley, at that time the chief resident 
engineer of the line. The subjoined list contains certain woods 
that are almost valueless for building purposes, but it is quite as 
well to have the catalogue as complete as possible, and engineers 
will in almost every case be able to determine the breaki 
constant of the timber they are using in their works by referring 
to this table, or that published in our impression of the 2nd of 
March last. 

A comparison of the tables will show that a certain amount of 
discrepancy exists both in the specific gravity and the constant of 
the same timbers, Indeed it is hardly to be e that any-, 





. thing like close uniformity of result could be attained to by 


different experimenters, at different places: There is so much to 
vitiate the result of experiments like these that a fair approxima- 
tion is all that can be expected, and when the results appear to 
accord a! closely it may in some degree be attributed to 
chance, e size, age, circumstance of growth, and selection of 
the specimens, are all influencing elements in the examination of 
timber to determine its abstract properties; and even when the 
most carefully-selected. battens, cut from the same log, are experi- 
mented on, considerable variation of result will be apparent. Of 
the two tables the most reliance should probably be accorded to 
that of Messrs. Hart and Jacob, for the obvious reason that their 
average results were derived from several experiments, whereas 
the number of experiments as recorded in the subjoined list 
were not as a rule more than two, which could hardly suffice to 

ive a perfect result. As it is, however, the tables will un- 

oubtedly be found of value, supplying information without 
which a reliable calculation could not 
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| ‘THE BOARD OF TRADE STORM SIGNALS. 
To the untutored mind a parliamentary blue book of forty. 


three pages is not a source of action caebegr ac al pane 


valuable information, for the use of and future English 
historians, of any records com) Government authori 


a large su iden nuggets for the industrious individual 
who will : , othe ee ee 
latest blue books issued by the Queen’s ‘printers, containing 
al Ns AS Se ee nae 
Board compiled by three = of considerable 
Sane cos YEA, pool eowetery to tho Deiioh, Amodis 
Francis Gal F.R.S., general secretary to iti i 
tion for Se Maemo of Science, who was nominated for the 
work by the council of the Royal Society. The second gentle- 
man, ‘Who was appointed on behalf of Admiralty, is Staff- 
Commander Evans, R.N., F.R.S.; and the third, Mr. T. H. 
Farrar, the representative of the Board of Trade. Their work 
was divided into two great parts—firstly, as to the measures taken 
for ing meteorological statistics of the ocean, and, secondly, 
as to the method of taking observations of the weather, and the 
applications of the knowledge gained therefrom. To the latter 
portion of the report, bearing upon the art of foretelling the 
weather, we will now confine our attention. 

There is a wonderful amount of popularity connected with 
the storm signals of Admiral Fitzroy. The weather is the 


_ staple subject of talk in this country with that very large por- 


tion of the public whose conversational powers are of a limited 
description. Hence it is that people who do not know a real joke 
when they see it think there is something very clever and funny 
in any remark about the “clerk of the weather,” though it 
tnight be difficult to.point out wherein lies the wit. Throughout 
England, especially in agricultural districts, there is no doubt 
that Old Moore is more trusted than the barometer; nor are the 
votaries of that gentleman to be shaken in their faith when it is 
represented that the weather in two towns a hundred miles 
apart frequently differs, while the almanac is the same in both. 
The popularity of the subject caused the office of the hypo- 
thetical “clerk of the weather” to be represented at one of 
the largest London theatres last Christmas, wherein it was 
shown that the clerk possesses a kind of large grindstone, out of 
which he turns all -kinds of weather. at will, from a hurricane, 
accompanied with thunder and lightning and a fall of live cats 
and dogs, to the warm é' ce of the noontide sun. The 
love of the weather-wise for such subjects is doubtless at the 
root of the fame of Admiral Fitzroy’s storm signals, the relia- 
bility of which, sad to relate, is now blown to the four winds of 
heaven. 

In a recent article in Taz ENGINEER on the Kew Observatory 
will be found a great mass of accurate information as to the 
meteorolog:cal instruments in use by the Board of Trade to 
register atmospheric changes. From reliable data obtained by 
these instruments the weather predictions and storm warnings 
were evidently derived, yet it'was observable that some mystery 
hung over the method of computing the weather prophecies 
from the facts. In the first place the necromantic part of the 
work is not performed at Kew, and in the second, the superin- 
tendent of the Observatory, Mr. Balfour Stewart, F.R.S., is a true 
man of science, very careful to advance no more than he can 
prove. Setting aside the work done in the office of the late Ad- 
miral Fitzroy, he states that all disturbances in the physical world 
must be governed by laws, and if those laws can all be discovered 
it may be possible ‘to predicate to some extent changes in the 
weather. That storms really are subject to laws, is known from 
the researches of Réid,:Maury, and many others. Just as there 
are different types: of diseases, so there are different ‘types of 
storms; and Great Britain from its situation may be compared to 
a patient who is subject to be afflicted with a multitude of 
different complaints. What is required by men of science is to 
find out the history of a large number of storms in order to 
separate them into their various classes. It is desirable to 
find out:—First, where the storms arose? Secondly, why they 
arose? Thirdly, what course they took when they were 
developed? Fourthly, why they took this course? It will then 
be desirable to devise how to apply the knowledge obtained so 
as to be of the greatest practical benefit to mariners and others. 
In order to do this it is necessary to know the meteorology, not 
only of the British Isles, but of the ocean around. These 
elements are:—First, the pressure of air, determined by the 
barometer ; secondly, the temperature of the air, determined 
by the thermometer ; thirdly, the tension of the vapour in the 
air, determined by the wet bulb ; fourthly, direction and force 
of the wind, determined by the anemometer; fifthly, the 
electrical state of the air; sixthly, the temperature of the sea 
and of the soil ; seventhly, the direction and force of oceanic 
currents. All these facts are not yet known, but are in course 
of collection, consequently the science of storms is as yet in an 
imperfect state. To gain a knowledge of the facts it is 
necessary, especially in oceanic particulars; to trust to the 
services of amateurs, but for land observations it is highly 
desirable to have a few well-selected stations where self-recording 
instruments are at work, since these give a vast amount of 
reliable information not obtainable in any other way. Such is 
the real position of weather knowledge as a science, and such, 
in point of fact, are the objects the Royal Society had in view in 
recommending the Board of Trade in 1854 to collect information 
on the above heads with all the accuracy possible with a due 
regard to the expense. 

It appears, however, from the blue book already mentioned 
that Admiral Fitzroy was in advance of his generation; and the 
committee of three, recently appointed as stated, are very care- 
ful, in different parts of the report, to make the iral alone 
respousible for his weather predictions. These prophecies were 
not criginally contemplated either by the Board of Trade, the 
Admiralty, or the Royal Society. The gentlemanly way in 
which the commissioners throw a side-wind of censure, a breath 
of mild reproof, upon the late admiral, and relieve the bodies they 
represent of all the responsibility of the origination of the system 
of weather predictions, is rather amusing even though published in a 
blue book. For instance, on page 6 they say of the registers of 
observations taken at sea:—“ The number of these registers was 
steadily increasing, and would, no doubt, have been very much 
greater if the attention of Admiral Fitzroy and of his depart- 
ment had not become gradually diverted from the objects 
recommended by the. Royal Society to those belonging to a 
wholly different department of meteorology, namely, the prog- 


nostications of the weathér.’ With the views thus entertained 
Admiral Fitzroy feared an’ accumulation of ocean statistics far 
beyond the divided powers of his office to reduce; and he felt 
himself justified in ceasing to accumulate further contributions 
of. meteorological observations taken at sea.” The foregoing 
paragraph, it will be observed, is beautifully worded to convey 





thrown out in same timid manner on page 19 of the report, 
where it is stated :—“ Admiral Fitzroy, however, rel; on his 
belief that information had been collected and tl 





One single statement, that Admiral Fitzroy began foretelling 
the weather solely on his own responsibility, would have sufficed. 
But when we examine the instructions given to Admiral Fitzroy, 
in which he is told to give “warnings” of storms, it is not so 
clear that he did not have some authority for his course of 
action. The following resolution of the council of the British 
Association was communicated to the admiral through the Board 
of Trade:—“ The committee of the section of mathematical and 
physical science having represented the probable importance of 
occasional telegraphic communication between a few widely- 
separated parts of Great Britain and Ireland, by which warning 
may be given of storms, the general committee recommends 
application to the Board of Trade for such an arrangement as 
may further this object authoritatively.” Thus, according to 
particulars in the commissioner’s own report, the unfortunate 
admiral was “authoritatively” told to give storm “warnings.” 
It is for the commissioners to explain the difference between 
“warnings” and “ fo ings.” 

The hard manner in which the memory of a dead man has 
been treated having been sufficiently noticed, the commissioners 
have certainly collected a vast amount of useful and very 
interesting information in the rest of their report. It is stated 
that in 1860 arrangements were made with fifteen telegraph 
stations in these islands, and with other stations on the Conti- 
nent, for daily bulletins of the state of the weather in the 
several localities, facts being published in the daily papers. The 
storm signals and weather warnings were ready for hoisting in 
February, 1861, and in the August of the same year the system 
of weather predictions was greatly extended, being sent to 130 
instead of to fifty places, as at first. At these 130 stations, as 
everybody knows, storm drums were kept ready for hoisting at 
the beck of the greatest prophet of latter times, Joe Smith, the 
Holy Maid of Kent, and Mr. Whalley, M.P., excepted. . 

And now, sad to relate, the veil must be withdrawn which for 
the last six years has hidden the sanctum of the Government 
magician from the vulgar gaze, and the melancholy fact must be 
admitted that the elaborate system of weather foretelling with 
which not only England, but ali Europe has been ringing, is 
just a little more reliable than the “forecastings” of Messrs. 
Moore and Zadkiel, and that the whole is one enormous farce. 
Listen to the humiliating revelations in the official blue book. 
It is the custom of the department “to determiné the forecast 
after a simple inspection of the list of weather returns. No 
notes or calculations upon paper are made. The operation 
occupies about half-an-hour, and is conducted mentally. This 
operation is performed every morning, and the result is sent to 
the papers. . . . . Mr. Babington tells us that he does not 
think that the grounds on which the department acts in fore- 
telling weather are capable of being stated in the form of rules 
or laws, and he is unable to give us any precise information as to 
those grounds otherwise than by referring to Admiral Fitzroy’s 
publications. . . Were the gentlemen now in the 
department to leave it no rules would be found in the office 
for continuing the duties on their present basis. We have 
endeavoured to give a notion of such of the maxims or proba- 
bilities on which the department acts as we are able to extract 
from the sources above referred to, but we are conscious that in 
attempting this we may be doing injustice to the practice.” It 
is thus evident that the “forecasts” are not obtained by means 
of accurate induction from observed facts, “and,” say the com- 
missioners, “the five years’ experience of the system of fore- 
telling weather has produced no results.” 

It is evident then that the gentlemen in the meteorological 
office foretell events like the witches of old by the pricking of 
their thumbs. To test the accuracy of their prophecies the 
actual and the predicted forces of the wind in Scarborough have 
been compared, the result showing very little correspondence 
between the two. Again, in the prognostication of storms in 
the year 1863, out of forty-seven storms only ten were predicted 
by the forecastings. Whether the whole of England be taken, 
or the districts into which it has been divided by the meteoro- 
logical department of the Board of Trade, the prophecies have 
been more frequently wrong than right. The commissioners 
therefore say that—“ Considering, therefore, that there is as yet 
no scientific basis for these daily forecasts, that they are not 
shown to be generally correct in point of fact, and that there is 
no evidence ‘of their utility, we see no good reason ‘why a 
government department should continue to undertake the 
responsibility of issuing them.” As regards the occasional 
warnings of great storms, the prophecies have been more reliable 
and of some little use, but more frequently wrong than right, as 
to the direction of the gale. As they are popular, and as, above 
all, their liability increases year by year, the commissioners 
recommend that the storm warnings be not abandoned. The 
fact that the occasional storm warnings are rather more correct 
than the daily forecasts seems from the report to arise from the 
fact that the storm drums are frequently hoisted after the gale 
has begun, and that the barometer indications are more decided. 
There can be no doubt that the sudden fall of the barometer 
may be notified in seaports by means of the storm signals with 
advantage. . : 

On the whole, the prophecies with which the public have been 





f physical science are worth- 
less. Besides the investigation of the laws of nature, to add to 
the stock of human knowledge is a task worthy of an en- 
ightened nation, even should oe results immediately 
follow. Some of the astronomical charts of the ancients may 
have been thought of little value by those who then dotted 
down the positions of the heavenly bodies, yet in our times 
some of those antique charts have proved useful to determine 
that within historic periods some of the fixed stars have dis- 
appeared from their places in the heavens. Work like that 
suggested by the commissioners cannot be carried out by 

individuals, and may worthily be carried on by Govern- 
ment authority. 

If care be taken not to hoist the storm warnings without very 
decided instrumental indications of the coming tempest, it may 
be that these in future can be made much more reliable. 
The days of the forecastings are in all probability over, or if 
not so, the head of the meteorological department should 
have a robe of office in character with his profession. 
The conjurors of old seem mostly to have been accoutred 
in black skull caps, their flowing robes being covered 
with hieroglyphical characters, like those on the blue and green 
bottles which form such prominent objects in the shop windows 
“ie ae at night. With a ——_ i ing from the 

iling, a gleaming sword on the table, and a grinning skull in 
his hand, gs head of the meteorological department might calcu- 
late his “ forecastings” in due character, before sending forth the 
results to the world at large. It should, however, be stated 
that, although there are defects in the ice of the depart- 
ment, the report states that the work is well and intelligently 
performed, and that there is in the office no incapacity for 
properly fulfilling the pro new duties “under proper 
guidance.” The report concludes, after all, with one remark in 
favour of Admiral Fitzroy. It says:—“To his zeal and perse- 
verance is due the credit of establishing a system of storm:warn- 
ings which is already highly prized by the seafaring class; and if a 
more scientific method should hereafter succeed in placing the 
practice of foretelling weather on a clear and certain Fasia, it will 
not be forgotten that it was Admiral Fitzroy who gave the first 
impulse to this branch of the inquiry, who induced men of 
science and the public to take an interest in it, and who sacrificed 
his life to the cause,” 





ON INCRUSTATION IN MARINE BOILERS.* 
By Mr. P. JENSEN. 
(Concluded from page 354.) 

Tue plan of admitting foreign jsubstances into the boiler to 
neutralise the salts, or some of them, contained in the sea water, 
has found favour with a great many inventors ; suffice it to say 
that nothing has appeared more likely in the eyes of practical and 
scientific gentlemen than soda. Mr. J. R. Napier has gone into 
an estimate of the commercial advantage of using soda ash for in- 
crustations. He assumes the boiler to work at 270 deg. per 
square inch, and evaporating at that temperature 74 Ib. of water 
from 100 deg. per lb. of coal. The following is his table :— 











Mechanica) 
method, | Chemical method. 

Seawater supplied to boiler at 100 deg. 15 Ib, 8°33 
Water discharged at 270 deg. .. .. 75 lb. "83 
Water evaporated .. «2 ss «+ os 75 lb. 75 
Total heat evaporating from 100 deg. 

at 270deg. = 1092 X 5-10ths (Ty 8215°5 deg. 8215°5 deg. 

32 — Ta 32) = 1095 .. oe oe 
Heat discharged .. «2 os oe of 1,275 deg. 142 deg. 
Fuel consumed in evaporation .. .. 1 lb. 1 Ib, 
Fuel consumed in preventing crust .. | °1551b. coal pads I a 
Total fuel .. s+ se s+ oe oe oe | I°155ID. coal |} lo085 code ach 








Thus it seems, he says, that it requires only 1721b. of coal + 
85lb. of soda ash containing 5 deg. of soda to be as efficient in 
preventing crust as 1,5501b. of coal alone, which ee 74 Ib. 
of water from 100 deg. at 270 deg. And these methods are equally 
expensive when soda ash is 16°2 times dearer than coal. This ratio 
varies with the efficiency of the fuel and the temperature of the 
evaporation. In this instance the loss by blowing off amounts to 
14 per cent. Now there is no doubt that soda is a very good 


remedy agai incrustations, and it has been repeatedly recom- 
mended by eminent chemists. Unfortunately even this remedy. 
so simple and efficacious as it has proved, has its drawback, and 
that of a very serious nature. In a German scientific periodical 


‘* Dingler’s Journal,” volume 130, page 153, a.D.. 1853, we find it 
mentioned that Professor R. Fresenius had recommended the use 
of a certain quantity of soda as a certain and cheap means for 
preventing incrustations where water is used that contains sulphate 
of lime (or plaster of Paris). He had used it some months and 
with very good results. The factory boiler in question that 
formerly used to be scaled at proportionately short intervals now 
remained perfectly clean, and even patches of old incrustation too 
hard for removal had disappeared. 

But repeated trials and careful examinations had shown. that a 
continued use of soda attacked the boiler plates very much. Dr. 
Zimmerman thought that all commercial soda contained more or 
less c and that is the reason of the corrosion of the plate ; Dr. 
Rudolph Béttger, who mentions this fact in his ‘‘ Polytechnisches 
Notizblatt,” of 1853, No. 20, says that he has le several ex- 

iments himself according to which all commercial soda, even 

m the most firms, contains cyannatrium, and in con- 

uence of this discovery he warns others against using it in 
Coles for the of preventing incrustations. It is im- 
t to bear this fact’in mind at a time when we find the chief 

of the Manchester Boiler Association recommeniling the 

use of soda ‘in steam boilers. Besides it must be remembered that 
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t tly contin A 
Henry Maudslay and Joshua 1 
outa patent (a.b, 1824, No. 5021) for withdrawing a fixed 
of brine by meters of any kind; they preferred a pump 
with a i valve drawi ‘ 
. also in this pa‘ 
ing the feed-water by means of the heat of the bri 
off. ese brine pumps were at one time to some extent, 
but have now been s led by the surface blow-off system, 
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they can do any 
a m of blowing off is that 
Pp have been p for this 
to enter into this subject, for the 
might be for many other sorts of 
they are not in the author’s opinion as regards marine 
tubular boilers as now universally adopted, except in the shape of 
one or two common scum pans; because any comprehensive system 
of pipes, pans, and vessels of any sort in the water-room above the 
tubes, would impede the free circulation of the ascending and 
currents, and thus probably de more harm than good. 
The author is, however, open to correction in these remarks, by 
ical men having actually tried such appliances. And this 
to the consideration of probably the most important element 
in the prevention of incrustation in marine boilers, viz., the 
gs that the construction of the boiler itself has upon the 

subject. 

If, as has been shown in the foregoing remarks, the sulphate of 
lime becomes all but insoluble in sea-water at a pressure of 20 Ib. 
per square inch above the atmosphere, such as is now commonly 
used in marine boilers, and if it is a fact, nevertheless, that incrus- 
tation can be prevented in some boilers by means of proper and 
assiduous care while no amount of care will prevent it in others, 
then we must arrive at the conclusion that the construction of the 
boiler, next to proper and convenient means of constantly observing 
the state of the water and careful attention to it, forms the most 
important point in the inquiry. You may build marine boilers of 
very much the same general internal and external ap toa 
superficial observer, and still one is a good and the other is a bad 
boiler to keep clean and to scale. It is obvious that it is only by 
the rapid and free circulation of the water.and steam ‘that we are 
enabled to work with salt water at all. It is further probable 
that but for the circumstance that the circulation becomes more 
rapid as you increase the working pressure, and consequently the 
pee ag that higher pressures than 20 lb., going even as high 
as 401b., have been found practical with salt water. The chief 
principle to be aimed at seems this, wherever the greatest heat is 
communicated to the plates there also ought to be the greatest 
jeanne 4 iven for a rapid circulation, and secondly, make the boiler 
accessl 


in all its internal parts, and especially in those most 


the 


Various 


vital, viz., those in which scale when formed is most injurious and 
dangerous, which are those to the test heat. The 
scanty room —— allot to marine boilers makes it a 
difficult task for the designer to meet the above requirements 
without at the same time losing sight of other important con- 
siderations, such as economy and s The common multi- 
tubular marine boiler may be so designed, and this does not happen 
very often, that it gives little trouble to the engineer in charge to 
keep clean and scale it : the tubes must not be too close upon each 
other, and not too many rows in the vertical line, ample room 
must be left for a man to get in to clean the furnace crown, the 
back tube-plate, and the spaces between the tubes. The 
inclining the back tube-plate somewhat so as to allow the s to 
escape more freely from the same has found favour with many 
engineers, and has also collateral advan Of late years a 
multitubular boiler of another description, the vertical water-tube 
boiler, by Mr. Martin, a chief engineer of the United States navy 
has become extensively adopted in the United States navy, and 
possesses, no doubt, advantages as regards scaling the tubes, the 
water being in them, and heated products of combustion passing 
outside and amongst them ; this circumstance renders them more 
easily scaled inside with circular scrapers than is ical with the 
tubes in our common marine boilers that want scaling outside and 
never can be effectually scaled by mere mechanical means. The 
Field boiler, now well known amongst engineers, and because of 
the very rapid circular in the tubes possessing the important 
advantage of keeping the tubes themselves and also the tube-plate 
in which they are inserted free from scale, ought to do well for 
marine purposes, one should think, although, of course, practice 
will answer that question. In American men-of-war, where the 

seem to be able to afford more boiler space than in the British 
navy, is often used a long circular return-tube boiler, the tubes 





being of large diameter (say 1ft. or more), with’ very ample water | 


around and between them. ey are, on accountof their 
shape, capable of working with 301b. or 401b. per square inch 
almost without staying, and also to use water without pressure. 
Many other boilers or adopted for marine purposes might 
be mentioned, but it would be to travel beyond the subject to go 
into details of this question. To illustrate the im ce that 
has at all times attached to this subject, it will be well to 
enumerate the more prominent patents that have been taken out 


in this country for preventing incrustation in boilers. 
Messrs. Maudslay and J. Field, 1824, No. 5021. This has been 
mentioned before. 


Mr. W. A. Johnson. 1838, No. 7714. He proposes to put pieces 
of broken glass into the boiler, or broken lain, pottery, 
scraps of iron, shot, steel, or other hard ollie which he 

i y the circulation of the water, will be scoured against the 
sides of the boiler, and keep it clean! The circulation must be 
very strong indeed. 

_M. J. I. Delfossé, 1848, No. 11347. He adds a compound con- 
sisting of dry ‘tannic or gallic extract, hydrate of soda (soda 
without carbonic acid), muriate of soda, and subcarbonate of 
potash. The proportions vary according to analysis. For loco- 
motives and marine engines he adds this compound every two days 
or more. 

Mr. J. I. Beale, 1848, No. 12185. He adds a compound consist- 
ing of human urine with a little caustic potass, soda, or lime. Two 
ounces of this cubic foot of water contuined in the boiler. 
Marine boilers, he says, must be blown off in the usual way. 

Mr. J. Horsley, 1849, No. 12592. He proposes to purify the 


sea water before going into the boiler, by treating it with oxalate of | 


potash, ammonia, and phosphate of soda. For water such as is in the 
the British Channel, he uses two drachms of oxalate potassa, to two 
ounces of ammonia-phosphate of soda for ion of water. 
The precipitate forms a splendid manure. But it requires a very 
nice analysis so as not to render the water injurious by an over- 


Mr. B, Babington, 1850, No. 13322. He connects some more 
oxidisable substance than the boiler plates to the same in this way : 
—He solders to the sides of the boilers in the water space sheets 
of zinc by one edge, leaving the other edge free, and the two sides 
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solution as long as it makes a milky cloud. The water is then 
filtered, and some more solution put in, and if no more precipita- 
tion takes place the former quantity is the right one. 

Mr. W. eaten 1852, No. 589. This inventor passes all feed- 
water h a filter. The latter consists of powdered charcoal 
between surfaces of hair-cloth by preference; first, he precipitates 
lime by caustic baryta, or soluble salts of Te. including 
sulphuret of barium, or else oxalate of ammonia. e filtering 
apparatus is an iron tank with perforated frames, one inside the 

her; the spaces aré filled with powdered charcoal. For marine 
or condensing engines he connects the hot well and the filter by 
means of a pipe for supply of water, and by a small pump he 
supplies the requisite quan - d of solution of baryta to the water as 
it r — hot ol e rae dvds raccmieo ae 
off and pump it into the boiler. To say nothi i is 
plan, the filter would have to be of enormous dimensions. 

Mr. A. V. Newton, 1852, No. 1041. He patents a self-acting 
apparatus for blowing-off, regulated by the density of the sea 
water itself. A hydrometer floating in the boiler water combined 
with, and to govern, the ‘motions of an independent mechanism, 
actuated by a motive force to operate valve and valves which 
govern discharge of liquid when its density or pravity becomes too 

t, or vice versd, or the supply of fresh liquid, or vice versd. 

he hydrometer, by a rather complicated arrangement, acts as a 
float, the rise and fall of which regulates the opening of the blow- 
off cock. How this apparatus would fare in a gale of wind, with 
the vessel pitching and rolling, does not seem to have entered the 
in esers, B. Dan gerfield and B. Dangerfield, jun., 1853, No. 2596 

essrs. eld an , jun., 0. , 
They employ a concave or cup-like vessel in the interior of the 
boiler at water line, scum coliects in this vessel and is taken off by 
a pipe at the bottom of same, and thence blown off. This is a 
very old and well-known plan. 

Mr. R. Hoyle, 1854, No. 2078. He places a perforated vessel 
containing bark, or other suitable matter in a cistern partly filled 
with water, and heated by the waste steam or otherwise. The 
— of bark or other matter thus formed is forced into the 

er. 

Mr. G. J. Bousfield, 1854, No. 2442. The water before entering 
boiler is subjected to heat by waste steam in a long vessel wi.u 
mud-holes. The water flows out at one end into a perfor wed 
cylinder filled with sawdust, birch twigs, or thorn of bruum mired 
with wheat bran. Also a lower cylinder of wire cloth or perforated 
plate containing horse dung. ese cylinders or sieves are within 
a jeotet, into which the steam flows and from thence into atmo- 
sphere. The water thus heated and filtered flows into a supply 
vessel with a float to cut off supply of feed-water to the apparatus, 
and with = and valves in — a manner - = the ym} 
incoming of the water is in respect to supply vessel, an 
steam admitted from boiler into supply vessel to equalise the 
pressure, the water will flow into the boiler. 

Mr. J. H. Johnson, 1854, No. 2466. Introduction of raw or 
tanned scraps of hide into the steam generator. For convenience 
sake a lot is boiled together into a soft mass, and put into the 
boiler in the shape a ball, or else scraps of leather enclosed in a 
beg: F eee eee one . 

r. J, A. Manning, 1855, No. Introduces air pipes to pro- 
duce currents, and thus prevents incrustation. 

Mr. E. Topham, 1855, No. 1830. Applies inside near the bottom 
apparatus for agitating and drawing-off occasionally, a shallow 
scraper with one or more rods attached for working from outside. 
At back of boiler at bottom is an opening with a long blow-off 
pipe perforated at bottom; by = scraper to and fro the 

iment is loosened and blown out. e holes in pipe collectively 
must be less than the area through cock; this is mainly important. 
For sediment too light to be precipitated he has fans that throw 
the scum into gutters near surface and alongside of boiler, in 
which lies the perforated pipe. 

Mr. C. Walker, 1856, No. 340. Uses a scum-collector; a pipe 
with slots or holes on each side above centre line is supported at 
each end with its axis at the water level. It hasa lever with a 
float at the end, so that as ebullition on the collector oscillates 
and thus exposes a number of holes for blow-off. The bottom of 
the tube has no holes, and from that scum is taken off by a pipe 
dipping into it. 

B. Lindsay, 1856, No, 879. Applies highly heated steam or 
air to cause the incrustation to crack, the boiler being cold at the 
com t of the p This method has been tried with 
great success in the royal navy, and seems to offer great advantages 
wherever it can be eppli 

A. C., L. C., and J. L. Casartelli, 1856, No. 2623. A salinometer 
consisting of two tubes, the ends of which are supported in two 
cocks; one cock is marked blow, and the opposite one limit; each 
tube contains a bead or float adjusted to certain gravities, that in 
tube “‘blow” being lightest. When density water reaches 
gravity of float in tube blow, the same will rise in tube and indicate 
that more feed should be admitted, but the float in tube and 
“*limit” will not rise till density exceed that of the other toa 
certain extent. When float in tube limit rises, water should be 
fed in to prevent too great density. This instrument may also be 
used as a water gauge. The above plan is not unlike Seaward’s 
salinometer, patented von ago. 

Mr. H. Hobbs and E. , 1857, No. 1316. Solution, or 





te, composed of arsenic and soda, or other alkali, when as a 

: ~~ it is to be pumped in, and when as a paste laid on with a 
rus 

Mr. Paul Ingiv 1857, No. 1415. Burgundy pitch, alone, 

or mixed with one- charcoal or pure soot, & beerptind 22 


boiler while heated. 

Mr. W. E. Newton, 1857, No. 1949. The black o- catechu is em- 
ployed. To 100-horse power boiler add about }1b., and allow to re- 
main till water becomes of the colour of pale dy; small pieces 
are added daily to keep it at that colour. No incrustation will 
then ensue. is, he —T does not choke up. 

M. Guillaume Défis, 1857, No. 1976. For a boiler of 200-horse, 
suitable for a month. 


Ib. Ib. 
Crystallised salt of soda 60 | ee eae 
ae ded. dan ee S stone cakes... os = 
um eos 060) 086 ANMING ++. see vee vee a 
Ashes of vine branches 60 | i a 
- wood ... 20 Flour of sulphur... ... 4 
a" walnut wood 60 
In addition to these, volatile ammopia may be added to remove 
incrustations. The above are mixed with the sea water in a paste, 





acids. 

Leather or waste leather. 

833, Animal fat or grease, 
neatsfoot or-colza oil, night soil, 
and Mixer's washing Poway, twelve hours for an &-horse 
power r. OS a 

~ > Lorbas, 1859, No. 2884. Aifiytatinate of gelatine, as well 
as leather. 

M. L. M. Boulard, 1860, No. 938. A case or bag of perforated 
sheet metal, or wire prase, or non-metallic gauze, corresponding 
to the inside shape of the boiler in which it is enclosed, forming a 
lining, kept at a slight distance from the side by means of brackets. 
The meshes are finer at the bottom than at the top. The lining 
may be made in sections. It has been ascertained that this pre- 
vents incrustations, and loosened those already formed. 

Messrs. W. Allen and W. Allen, 1860, No. 1696. 
liquid obtained from coal or gas tar. For a new boiler he paints i 


inside with several suits of tar. 
. O. fo. 2988. Sediment collector, consist- 


Precipitation by simple gravitation. He says salt does not . 

ete 
ises at 4 ence 

of lime, first by it through a eated to 1 150 deg., or 

you may have an a for ing carbonate magnesial 


separating ‘ 
salts, a second for sulphate of limo, and the others for the vaporisa- 
tion and extraction of the salt. 

Mr. R. Armstrong, 1865, No. 1472. His patent consists of a 
boiler with a mee om circular fire-box, with oval cross tubes, whose 
longest axes are horizontal in the centre and vettical at the end. 
He also has a plan for a feed-water heater, consisting of a cast-iron 
cistern, serving as foundation for boiler to stand on; and the heat 
— from the — te the feed-water. This case 4 

ivi into two un parts by a partition, a cross 
within half an inch af the cover or lid, which is to avec thik 
projecting convexity to dip at least lin. below surface of water 
ae Sin th ~~ graduall to 
expanding at the ‘ace passes over 
pal rename ne the colleen eottles in the tanger 
or lags inside of shell with wooden staves, to 

Mr. P. Taylor, 1861; No. 2171. 
os of er, , at tan 
whole or greater length, communica : 
tC) valve, rR seed be opened quickly by studs work.ng in a 
spiral slot, causing a rush, which he thinks will prevent sediment. 

Mr. E. H. Hughes. Twenty-five by weight of al 
twenty-five parts of salts of soda at 32 deg., two parts of 
- tiivee end o-nell prete of culpnetio ould, Stee Pens, 
wn fecula of potatoes, thirty-five parts o water; 
these are mixed and boiled in a certain way. 

Mr. A. V. Newton, 1861, No. 2961. Tobacco, as a decoction, or 
else in a bag. oe ie . 

Mr. R. Needham, 1861, No. 3235. A longitudinal wigs ot the 
bottom of boiler connected to a cock or valve outside. pipe 
has at the bottom an aperture for entrance of mud and sedimen 
and at top a nuinber of vertical pipes, each with ventilator-s 
funnel at top of water line, with mouth turning towards front of 
boiler, the flow of water from the front to the back. 

Mr. Grimaldi, 1861, No. A A rotary boiler, which, at one 
time, caused a very great sensation. : 

Mr. J. H. Johnson, 1862, No. 196. A fluid composed of eight 
parts by weight of potash of commerce, or carbonate of potash, 
and from two to eight parts of molasses, added to 100 parts of 
snails’ or slugs’ liquor. , Also apparatus for injec the same. 
He has the = distributed, so that no very unequal perature 
exists anywhere. 

Mr. J. Webster, 1862, No. 1903. - Depositing earth and saline 
matter b pao gan another surface than the heating surface. 
He introduces a chest of copper anda chee. of sine, and insulates 
them, as far as metallic contact goes, from the plates of the boiler. 
It will then he found that all earthy and e matters will be 
deposited on the said copper plates. In tubular boilers he uses 
oaees of copper and zinc in contact, which can be readily removed. 

A. Delme, 1 No, 2257. A composition made entirely of bark 
of oak and pine, leaves of sumach tree ground, and as a powder, a 
decoction of this condensed in density of about 10 deg. Beaumé, 
and to it added a quantity of cream of tartar and spirit of turpen- 
tine. Three pints are enough for every 1,000 pints in boiler for 
about ten da 

Mr. J. Willson, 1862, No. 2583. Ground malt and woody fibres; 
a larger proportion for marine boilers. ‘ 

Mr. J. H. Johnson, 1863, No. 2808. Snail or slug liquor, 100 
parts by weight, carbonate of potash eight parts, mo or 
treacle idl pe y 5 leaves of aloe five parts, animal marrow two 
—_ ex of tar, at 12 deg. Beaume, one — together 
‘or two hours, and then thirty strained off, w! liquor will be 
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and vice versd. The rocking 
leyer, which actuates the scum 
the distilied water rises the cock opens. There is 


hence, when, by ebullition or otherwise, positive electricity is 
liberated or collects in boiler, ita action is to throw down warthiles 
in the form of crystals or scales, "He says he has tried it o 

and has found it to answer. so. ; 

- ‘After this brief notice of the more soe it is 
intended, in conclusion, to mention some of the -known con- 
Struction of salinometers; for if it be true, as it seems to be thé 
prevailing opinion among marine engineers, and as it has been 
shown in the roy_onne any: after all, we must depend more upon 
blowing-off than anything else to prevent incrustation in marine 
boilers, then the salinometer deserves more ing notice. 
One. of the first, in order of time, is that invented twenty-six 
years ago by the late eminent engineer, Mr. 8. Seaward. Theinstru- 
ment consisted of a strong glass tube, about jin: bore and 14in. long: 
fixed at each end in a brass frame, to which are attached four 
cocks, one at each end and two at the side; by the two latter. cocks 
the instrument is attached to the front of the boiler at such a 
height that the water in the boiler may fill the glass tube. On 
opening the two cocks attached to the boiler the water will rise 
from the bottom of the same by a pipe from the lower cock. and fill 
the glass; on closing these cocks and opening the upper one two 
balls-are dropped into the tube, the first ball being adjusted to one 
degree heavier than the watér is intended. to be maintained at in 
the boiler, the second ball one degree lighter; then close the upper 
cock, leaving the communication with the boiler open. Now if the 
density of the water should increase beyond the standard adopted 
the lower ball would rise, and if it should decrease the upper ball 
would sink. This is a very ingenious but rather delicate instru- 
ment, the use of which has now for. many years been superseded 
by other contrivances. The simplest, though crudest, is one, it is 
believed, still extensively used in many places, and consists simply 
in a'can or measure, sometimes detached from and sometimes 
attached to the boiler. This vessel is filled with water from the 
boiler at certain intervals for ascertaining the density; the water 
is-allowed to cool down until a certain temperature is obtained 
and found by dipping a thermometer into it, and then 


the hydrometer graduated to that temperature is dipped in, © 


which; by the degree of its immersion, indicates the specific 
gtavity or density of the water. Such an instrument will, of 
course, fulfil the object of showing the density any time it may be 
required; but the. operation is tedious and requires care, and 
handling such delicate glass instruments is not exactly the thing in 
rough weather, when the engineers havemany parts of the machinery 
requiring their constant attention.. The next step was the introduc- 
tion of more practical and complete apparatus, most commonly 
known of which is that-called How’s salinometer. His salinometer 
case contains a separate compartment for the hydrometer and 
thermometer, and it is easy enough at any time to let in the water 
from the boiler so as to fill the ease, shutting off the communica- 
tion with the boiler and blowing-off the surplus water, if any; the 
density of the water when the ebullition .~ ceased can be read 
off. But this ebullition, resulting from the reduced pressure of 
the atmosphere to which the water in the salinometer case now 
becomes subjected, causes a quantity of hot water to be thrown 
out of the case, thus ing the i to be scalded; the 
sudden rush of water from the boiler, if not properly checked by 
opening the cock very carefully, tends also to roa the hydro- 
meter with great force against the cover, causing the danger of 
breaking it; nevertheless, this instrument has been and is still ex- 
tensively used. : 

A more lete sali ter than the preceding one is 
the invention of Mr. Long, a chief engineer of ‘the United 
States navy.. The objections to How’s salinometer are obviated 
in this’ instrument by the addition of another separate tube. 
This latter contains a smaller internal tube, by means of a 
cock communicating at the bottom with the water in the boiler, 
while the top is closed; but having small openings near 
the upper extremity, through which the water can escape in the 
outer compartment of the long tube or vessel, the steam at the 
same time freely disengaging itself. The long casing communi- 
cates at the bottom with the salinometer casing, which is fitted 
with a thermometer and a hydrometer. By this ement the 
rush of the water and the violent ebullitions is checked, and thus 
the density of the water can be observed without danger and 
inconvenience. But a more convenient and less cumbersome 
yorceie has been invented by Mr. Gamble, chief engineer of 
the steamer City of Norwich,* has all the advantages of Long’s, 
while the whole apparatus is contained in one piece, thus offering 
less obstruction, being more sightly, and taking up less space 
in the engine-room. This salinometer is now coming extensively 
into use, being manufactured by Messrs. Hapoel, Tyler, and 
Co., of Whitecross-street. Closing the jam valve occasion- 
ally, and then blowing through from the boiler, enables the engi- 
neer to clear the supply pipe from any sediment; and this is anim- 
portant point. The next operation on starting the salinometer 
afresh is to blow it through, which can be easily done by opening 
the jam valve and setting the handle of the four-way cock so that 
aline on the dial plate points straight through from the salino- 
meter to the waste pipe; this helps the salinometer, and allows 
the water in the supply pipe time to cool down before entering 
the salinometer. 200 deg. Pah. is the temperature the hydrometer 
is gauged to. By the regulating screw of the jam valve this can 
be easily and conveniently obtained, as well as retained. Another 
great advantage in this practical little instrument, though it may 
not at first sight pa oa to amount to much, is the arrangement of 
the scales. The indications are given outside the brass face of the 
instrument, where they can be read off instantly. In conclusion, 
there is no doubt that after all blowing-off in the proper manner 
is the best means of preserving the boiler; that there cannot be 








given the engineer facility enough to do so, and that a salinometer |} 


ssessing the advantages just described, which are fully borne out 
in practice, forms the best safeguard against the incrustation of 
marine boilers. ae 








* See THE ENGINEER of the 18th inst., page 353. 








A SHELL INSIDE THE TURRET OF A CuPoLA SHIP.—-According to 
the last advices anent the war in the Brazils, the Brazilian fleet 
had comimenced operations against the fortifications on the right 
bank of the Parana, and the ironclads had done excellent service. 
The Tamandare, however, had the misfortune to receive a shell 
through one of her portholes, which, bursting inside the cupola, 
killed and wounded thirty-four officers and men. All the officers 
of the ship, except the surgeon, who was below, were wounded, 
and of, these only two now are alive, both sub-lieutenants. A 
shell inside such a small space, closed with impenetrable material, 
like a cupola, must ‘have-a most destructive effect; and it must be 
seen that the adoption of some such-plan as that of Eriesson’s 
(which we lately described) for closing the porthole while loading 
the gun, is absolutely necessary. y 





LETTERS TO THE EDITOR. 
hold ourselves the 
(We do not r i a opinions of our 





THE CONSTRUCTION OF GUNS. 

Srm,—Mr. Parsons replies in such a subdued strain to his wont 
that but for some of mee eeemnenen Sao Pag eee, Ht would 
not be necessary to to his letter of the 

He commenced by itting a comparative table, displaying 
the vast superiority of his gun of 6°5in. bore as com to the 
performance of 300 and 600-pounders, and now he offers three most 
elaborate reasons why large guns should not be in the comparison. 
Surely this is “‘ ridiculous,” and he softens the wen of the 
epithet by applying it to others. He, however, ultimately finds 
relief in fixing on some 7-in. gun hich t i 
his; will he point out the service gun which has failed? We 
might refer him to a 7in. breech-loading service gun which, after 
having fired a considerable number of rounds, was tried for 
end a course of experiments in which the 
charges were 141b. of powder, and the re ata 1,000 Ib. weight. 
The gun, after this severe test, was so li none ee Seeaeny 
that it was sent for show to the International ibi- 


He is in eestacies with the herculean labour of his first gun. A 
cast iron rifled ed has been pointed out which 
stood 2,000 rounds with 5 lb. Bway while other guns of the 
some weight and calibre and firing the same charges have failed 
variably at from seven to 300 rounds, which proves the want of 
uniformity of the metal for which Mr. Parsons is an advocate. 

in and unvarying results can only be obtained when your 
elements remain a constant; cast iron is unstable and treacherous 
when used to resist di) ic strains. The feebleness of French 
powder is admitted to be fractional only ; but was it not the last 
straw which broke the camel’s back? . 

We believe that Mr. Fraser’s views do not at all accord with 
those of Mr, Parsons. Mr. Fraser appears to have arrived at the 
conclusion that wrought iron is much superior to cast iron for the 
exterior of a gun, and he employs that designated “‘cheap” by 
Mr. Parsons, not because of its cheapness, but because of its 
peculiar fitness and superiority as com with other wrought 
iron which can only be purchased at double its price. Nor has Mr. 
Fraser shrunk from the employment of steel; his desire is to 


- 


ascertain the com: tive values of the two metals with the view 
of ultimately selecting the most fit: and we submit that the 
practical ws d positive information acquired on this subject is only 
yet in embryo. 


We have seen a 70-pounder gun made from Mr. Fraser’s plans 
in which the body is in two pieces only, viz., an inner tube and a 
- ht iron exterior. 

is combination will preclude the long string of operations 
which forms Mr. Parson’s peroration; the difference, therefore, 
in the cost of such a gun, will be that due to the respective metals 
employed. Such a gun will certainly be a new fact in engineering 


a pee 
mdon, 24th May, 1866. Ferrum Dvucti.is. 





THE THEORY OF THE SCREW. 

S1r,—It is from no wish of your correspondent ‘‘ C.” that it is 
somewhat difficult to make out clearly what he is driving at. As 
far as I can understand he seems to be weighing upon, though not 
arriving at, a true theory of screw propulsion, with the slip 
and other phenomena incidental thereto. With your permission 
I will propound a theory which, though in all probability not 
original, will, I fancy, explain some of ‘*C.’s” difficulties, 

I must commence with a somewhat simpler case of propulsion 
than the screw, i the old-fashioned one of the oar. In this 
case the boat is propelled by alternately dipping the flattened end 
of a long lever in the water, taking a stroke, and recovering with 
a feather, as all good oarsmen do for a fresh stroke. The motion 
of the boat is the effect of an exact balancing of two inertia, or, 
more correctly, it is the balancing of the inertia of the water 
behind the saw with the inertia of the water in front of the boat, 
plus the friction of the skin of the boat in the water. 

I may say, parenthetically, that the end and aim of all naval 
designers is to do —7 with, or at least minimise, the resistance 
from the inertia of the water, hence the wave-line theory, and 
to leave merely, what cannot be avoided, the friction of the skin 
of the boat. 

Assuming that this was possible, and taking, as before, the case 
of a common sculling boat, its motion would be a resultant 
between the vis inertia of the water behind the blade of the oar, 
and the friction of the boat in the water. 

I have no doubt that “‘C.” has many a time handled an oar, 
and has noticed the two beautiful whirls or eddies in the water 
at each end of the blade of his oars. It is as clear as possible 
that there could be no eddies if there was no motion in the water, 
and they are, in fact, caused by the water running under and 
round the ends of the blade. 

This is slip, but it involves necessarily no loss of power. If for 
the nonce the blade touched ground, and so was held firm, the 
boat might move a little faster, but it would only do so by the 
rower throwing more weight or rad into the stroke. 

By increasing the size of the blade this slip would be reduced, 
but every oarsman knows that there is a particular size of blade 
for a boat of a certain weight which produces the best result. 

The fact of the matter is just this : The vis inertia of the water 
behind the blade of the oar, pushed backwards, is equal to the 
vis inertia of the water in front of the boat pushed forward plus 
the skin friction of the boat. 

It will be observed that I exclude the consideration of friction 
in the blade of the oar, and its effect on the shape of the blade, as 
being, for my present purpose, of small moment. 

Before going into the question of the screw, which, with your 
permission, I will discuss in another letter, on ‘‘C.’s” proviso, 

‘unless the discussion of this and kindred subjects should, in 
your opinion, have gone far enough,” I will mention a case 
which will, I think, illustrate my argument. I once saw a model 
made to settle a question in the propulsion of a boat. The ques- 
tion was, Where was the fulcrum of an oar—at the blade, or at 
the rowlock ? 

The model, and it was a pretty one, was made to settle this. It 
did not do so, and was, so far, useless; for the fact of the matter 
is that both of the disputants were right and both wrong. The 
water at the blade is a fulcrum, because the boat is propelled by 
the pressure against it; the rowlock is a fulcrum, because, to a 
certain extent, the oar resting upon it drives the water back- 


wards. Gro. FowLer. 
Ashby de la Zouch, 23rd May, 1866, 





PILE-CUTTING MACHINERY. 

Sir,—Observing in your valuable paper of the 18th May a letter 
from Mr. Elliott, laying claim to any credit that the matter 
deserves, as being the first to apply a circular saw to cut off piles 
below water, I s be obliged if you will insert a few meal in 
your next number to correct this. I beg to say the whole of the 
piles that formed the cofferdam to get in the foundation of the 
river wall, and the building generally of the new palace at West- 
minster, were all cut off by circular saw and machinery several feet 
below low water, under my direction and superintendence as 
clerk of works in chief under the late Sir Charles Barry, years 
before Mr. Elliott’s principal (Mr. Jay) became a contractor at the 
works. The removal of the cofferdam was undertaken by a 


Mr. Deane, and the piles were to have been drawn, but they were, 
' from my suggestion, cut off, and it is but just to Mr. Deane to give 


him his share in the arrangement for cutting them. The work 


. that Mr. Elliott alludes to in his letter was also carried out under 





illustrating ts that we had adopted so successfully 
years before in the removal of the great cofferdam. Mr. Elliott, 
therefore, cannot take credit in the matter, neither do I see 
cortainly id not requite Sean recine to dovien ‘he original 
t ius to devi 

arrangements that we red. ere since been weed ley 

for the purpose, as the idea to effect the same would be 
to convey power and motion to a vertical shaft, with a cutter at the 
bottom to do what was and the details would follow as a 
matter in the usual way of designing, with but little study. , 

THOMAS QUARM, 
51, Great Russell-street, Bloomsbury. 





COMPRESSING PEAT. ‘ 5 

S1r,—It has happened that a letter from Messrs. G e and 
Co., of Essex-street, London, published in one of your editions of 
last month, has only now come under my notice. In that letter 
these gentlemen claim to be the inventors of the system of manu- 
facturing peat fuel by first drying and then compressing it, and 
also say that they supplied me with a machine to compress h 
“*a taper cylinder such as I now use.” I am sorry to be obliged 
contradict both these statements. The inventor or origirctor of 
the idea of compressing previously-dried + powder was a Mr. 
William Henry Green, whe patented in 1850, but failed to — 
any adequate machinery for carrying out, his idea. 1854 
Messrs. Gwynne constructed machinery which pm 3 stated would 
effect: this purpose, and sold the model they made to my . 
father for a large sum of money, but it would never 
— without ~_e . avvin complicated moulds and — 
into pieces, and the ing arrangements were pe’ 
useless, This machine had a —e table, carrying hea’ 
moulds for the formation of each block of fuel separately, but no 
block worth anything could be formed without holding it some 
time under pressure by arresting the motion of the machine. I 
never saw or heard of any taper tube with this machine, nor was . 
there any arrangement on it-for using such; but ‘the late Mr. ~ 
Gwynne told me that he had tried a ‘‘ conical” tube, and that it 
would not answer, as the peat only issued from it in a kind of flaky 
—— and was not consolidated. This I can quite believe to 

ave been the case. The assertion that I use a taper tube needs no 
contradiction. The very essence of my success in the construction 
of the effective machines now at work lies in the use of a perfectly 
cylindrical bore. Messrs. Gwynne in their letter speak also of a 
license granted to Mr. Hodgson. They did grant one to my father 
at the time they sold him the machine (1854), but before a ton 
of fuel had been made under it, Sir Hugh Cairns pronounced the 
patent on which it was based to be identical with that of Green 
of 1850, and, consequently, invalid from want of novelty. 

In conclusion, I would observe that I lay no claim to the idea of 
compressing dry peat. I found that idea in Green’s patent, and 
believe him, or whoever he patented for, to be the first proposer of 
the plan; but I found with the idea no practical mode of making 
it a manufacture; no machinery or drying arrangements had been 
produced which would make a ton of it ina day, ora year I believe; 
and what I do claim is, that I have invented and provided such 
means, and that the business is now profitably carried on, the 
production ready consumption being above 1,000 tons a month, 
and capable, our English mechanical engineers saw last August, 
of unlimited extension wherever bogs are found, and capital is 
—— to work them. All other systems but the ‘‘ dry” plan 

ave foundered wa peed in the water-soaked bog; and even 
on Green’s plan, had either Messrs. Green or Gwynne succeeded in 
producing a compressing machine capable of rapid action and 
steady duty, they would just have arrived at the point where 
difficulty really begins, that is, at the commercial question of the 
undertaking; and they altogether ignored the sole condition on 
which it depended—that of obtaining in vast quantity, and at a 
low cost, the supply of dry peat powder required. I claim to have 
originated the entire process by which this is now so successfully 
accomplished, and my father having spent large sums, and I the 
best years of my life in its development, I am not disposed to 
permit those who originated nothing, und failed years ago in what 
they tried, to lay claim to invention and construction. 

Portarlington, May 14, 1866. C. Hopeson. 





HIGH SPEED ENGINES FOR MARINE PURPOSES, 


S1z,—Marine engines of the largest power have a speed of 
piston of 400ft. per minute; when we consider a piston of two tons 
moving forward and, backward at this velocity without straining 
the ship, in fact doing easy duty at this speed, it occurs to me 
that we could have much smaller engines with a greater speed of 
piston beneficially employed in the mercantile marine as well as 
the royal navy. It is well known that some of our locomotive 
engines develop one thousand indicated horse power, which is 
simply due to the high speed and great steam pressure adopted. 
When we compare the size of acylinder in a locomotive with that 
of a marine engine it is somewhat startling; suffice, at the present, 
to state that the marine engine cylinders to develop 1,000 indicated 
horse power are somewhat larger in diameter than the barrel of the 
locomotive boiler. Now, instead of two large cylinders, why 
should we not have six smaller ones? Say, i6in. diameter and 2ft. 
stroke running at a speed of piston of 800ft. per minute with 60 Ib. 
steam pressure—or, taking the same number of cylinders with the 
Admiralty rule for nominal horse power, the cylinders would be 
about 224in. diameter. Now these engines would have two 
hundred revolutions per minute, much too great to drive the screw 
direct. We have had huge ponderous slow-going engines, filling 
up the ship with their great bulk and weight, with spur-wheel and 
pinion driving the screw propeller; why not have a smaller type of 
engine with pinion on engine shaft and spur-wheel on the propeller 
shaft, thus reducing the speed for the propeller? Some may object 
to this reduction, but in my opinion there is no more obiection to 
this arrangement than in the reduction of the rolls ‘in a sugar 
mill, &c., and the advantages to be derived are immense. Engines 
on this principle would be much cheaper than those now in use, 
the cylinders and adjuncts would weigh only a few hundred 
weight. Instead of carrying large spare pistons weighing two tons 
we could have spare cylinders and pistons fitted complete, so that 
in a few hours a cylinder could be replaced; in fact, six spare 
cylinders complete could be as easily stowed away in a ship as one 
large piston and more easily handled. The crank 8, con- 
necting rods, &c., as regards weight, would be a mere bagatelle; 
the facilities for —— these engines at sea or in harbour would 
be very great; should anything go wrong with one cylinder, lift it 
out and put in another; and this would be very easily accomplished 
considering we are dealing with cwts. instead of tons, as in the 
large engines. 

These engines may be non-condensing, the waste steam produc- 
ing the blast, as likewise partially heating the feed-water. The 
boilers would be cylindrical; many vesgels so fitted have given- 
excellent results. The most approved: design of engine may be 
placing the cylinder diagonally, the pinion or engine shaft being 
over the spur-wheel, the cylinders would be on each side of the. 
centre line of ship, two cylinders beingconnected to one crank, the 
shaft having three ean would be well balanced. Horizontal 
arrangements may be adopted having one engine shaft with pinion, 
inside of spur-wheel, but for large power I do not consider over- 
hung spur-wheels a good arrangement. Two pinions may be 
adopted to the horizontal and vertical type with two engine shafts,- 
to a strong framed diagonal engine seems the best arrangement for 
the navy, these engines can be placed below the water line. 

13, Gieisheneatanah London, 

9th May. 1866, Joun G. WINTON. 


{If our correspondent will turn to THE ENGrNzER for Feb 
24th, 1860, page 121, he will find that his ideas have been anti- 
cipated. As, however, the point raised possesses much interest, we 
shall be happy to see it once more discussed’ in our columns.,—’ 


my superintendence and directions from a rough sketch I gave, | Ep. E.] 
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RAILWAY MATTERS, 

THE Royal Swedish has doubled its first-class passen- 
gers by lowering its — : 

FMAM bs Gn cage oY salle ccmarnncties' tet edie 

y e shape o! com on for injuries 
Sone to truvellers. _ 

Lorp CLANRICARDE assumes that the railways have cost 
£450,000,000, and that the accommodation that the public has 
received from them might have been provided for £250,400, 000. 

Lorp REDESDALE declares the system on which railways have 
been carried on for a very long period has completely broken down, 
and that there is no hope it will be reconstructed on the same 
principles. 

Mr. WATKIN stated at the Sheffield meeting, held the other 
day, that there are in this country 400 or 500 miles of badly-made 

ilway, and which, under “Finance,” have been made at enor- 
mous prices, 

A DISPATCH from Omaha says the Government Commissioners 
have examined and accepted the second section of the Union 
Pacific Railroad. The track is now being laid at the rate of one 
mile per day. 

The North-London Company has adopted a bill for authorising 
the London and South-Western Railway Company to make the 
Brentford curve and the Kew Bridge curve, and other works, and 
for authorising agreements between them and other companies. 

THE Wrexham and ny eens of the Wrexham, Mold, and 

n 
4 





Connah’s Quay Railway has or nger and mineral 
traffic. The length of the section is nine miles, and it will be the 
means of bringing some additional traffic on the Great Western. 


A LETTER from Desmoines, Iowa, says the survey of the railroad 
route to that point, in contact with the North-Western Railroad, 
is completed. The distance is thirty-two miles, and the grade is 
the finest in the State. It is expected the contract for grading 
will be let within a month. 

Cot. Youtanp, R.E., has inspected the Crieff and Methven 
Junction on behalf of the Board of Trade. In consequence, how- 
ever, of the confined accommodation provided at the Crieff end of 
the line it is still uncertain when it will be opened, although 
Col. Yolland expressed his general approval of the works. 

Tue Metropolitan District Company has agreed to a bill for 
conferring additional powers on the Metropolitan Railway Com- 
pany, and to enable them to alter and improve portions of their 
authorised works ; to acquire additional ang to confirm agree- 
ments, and to extend the time for completing certain works. 

TuE works on the Bristol and North Somerset Railway have 
been suspended in consequence of difficulties arising out of the 
recent financial crisis. It is, however, hoped that operations may 
be resumed at an early date, and that the facilities offered 
by hee 4 to a large a important district will not be materially 
re 


A FATAL accident happened on Saturday at the Shoreditch 
station of the North London Railway to an engine-driver, who had 
gone under his engine, whilst waiting after,setting down the pas- 
sengers, to oil some bearings that had become warm. A passenger 
train from Chalk-farm ran into the standing train, and the engine- 
driver was killed on the spot. 


TuE directors of the London and North-Western Company re- 
solved on Saturday to allot to their proprietors, rateably, at par, 
additional ordinary stock, equal in amount to about 5 per cent. on 
the ordinary capital. The allotments would be made to the pro- 

rietors registered on that day in the form of ordinary stock, to be 
Pally paid up on the 30th of June, 1866, and would carry ordinary 
dividend from that date. 

TuE Great Northern shareholders have authorised bills for the 
following projects :— For doubling the Copenhagen tunnel; for 
increasing the station accommodation at Holloway, Hornsey, 
Enfield, Doncaster, Leeds, Bradford, Sleaford, and Manchester ; 
for constructing a line from Bradford to Idle ; for making a rail- 
way from Macclesfield to Knutsford and Warrington; and for 
numerous other purposes. 

THE shareholders of the London and South-Western Company 
have unanimously sanctioned a bill for making railways from the 
Exeter and Crediton Railway to Tiverton, in the county of Devon; 
a bill to enable the Salisbury and Yeovil Railway Company to 
make a railway to the Semerset and Dorset, Railway, and to 
acquire additional lands in the parish of Templecombe ; and a bill 
for authorising the Somerset and Dorset Railway Company to im- 
prove their station accommodation at Highbridge. 


Amonest other projects, the Midland Company has approved a 
bill for enabling the Midland Railway Company to construct rail- 
ways from Settle to Hawes, deutee, and Carlisle; a bill for 
empowering the Manchester, Sheffield, and Lincolnshire Railway 
Company, the Great Northern Railway Company, and the Mid- 
land Railway Company to make new lines of railway in connection 
with the railways authorised by the Manchester, Sheffield, and 
Lincolnshire Railway (Extension to Liverpool) Act, 1865; and a 
bill for making a railway from near Beckford to Winchcomb. 

TxE Brindisi route to India and China is growing in favour. 
With some exceptions easily remedied the steamers between 
Alexandria and Brindisi, and the whole line of rail through Italy, 
as most satisfactory. The entire distance from Alexandria to 
London can be performed in six days and a few hours. _ The line 
traverses a most beautiful country, and, with the late completion 
of lines, Rome may now be reached by a branch from Ancona, 
en route to or from Brindisi. Weé shall shortly be able to lay 
before our readers full information on this most agreeable change 
in the route to the far east. 


THE Manchester, Sheffield, and Lincolnshire Company has 
adopted, amongst others, bills for transferring to the Sheffield. 
Great Northern, and Midland the powers of the Liverpool Centra 
Station Railway ; for constituting the Great Northern and Midland 
joint owners with the Sheffield of the new line between Manchester 
and Liverpool ; for a diversion of the above-named Live’ 1 line, 
near the entrance to Manchester; to transfer the West Riding and 
Grimsby to the Great Northern and Sheffield jointly; and for 
new railways at Hatfield Chase, also between Manchester and 
Stockport, between Macclesfield and Warrington, and between 
South and Five Mile-house. 


Ir appears from statements made at the meeting of the Carmar- 
then and Cardigan Railway Company that the original capital 
was £300,000 in shares, and that there was a further sum of 
£93,400 in borrowed money. At the meeting it was further stated 
that of the original capital only £29,000 was ever subscribed. 
There was £158,780 raised by preference shares, and £60,355 by 
debentures. In addition.to this there was raised £733,833 in 
Lloyd’s bonds,.making the total capital £983,968, for the construc- 
tion of a line for which a capital of only £393,400 had been 
allowed by Parliament; so that nearly three times as much had 
been spent upon the construction of the line as the authorised 
capi 

THE carriage superintendent at the Doncaster plant works of 
the Great Northern Railway, Mr. Griffith, has constructed a 
number of first, second, and third-class carriages on a new and 
improved principle. The third-class carriages have five doors on 
each side, are 6ft. llin. high in the inside; the seats are broad, 
and the space between them is ample, to enable passengers to 
in and out; the ventilation has received careful attention. e 
ironwork of each is bronzed, the couplings are stronger than those 
ordinarily made, and accommodation is afforded for a jenge 
quantity of luggage to be placed on the roof. The wheels of the 

are 4ft. in diameter, and “blocked” or filled in with 
wood, which deadens the sound when the carriages are in motion. 
The first-class carriages rest upon blocks of india-rubber in. long 
and about 2in. thick, 





NOTES AND MEMORANDA, 


“aa annually paid at Aylesbury for ducks alone, amounts to 

THE first volume of a Hindostanee translation of Shakespeare has 
been issued at Bombay. 

Wira 100,000,000 tons, a girdle of coal 3ft. wide and about 7ft. 
high might be put round the earth. 

CorrER containing 24 per cent. of phosphorus will resist ‘a 
strain of 48,000 Ibs. on the square inch. 

ALCOHOL, in-evaporating, absorbs 374 deg. of heat; ether, 
163 deg.; and spirit of turpentine, 138 deg. 

THE supply of fish to the metropolis is estimated as equal to that 
of cattle, bs about 80,000 tons of each. 

TE light of the fire-fly when examined by the spectroscope 
yields a continuous spectrum without lines. 

THE quantity of blood passing through the heart and capillaries 
of a tall govem bullock is about 134 tons daily. 

THRO@UGHOUT the year 1862, on an ® 
left British ports every hour, each carrying 

OrDINARY brown vinegar will keep bright and clear for any 
length of time if heated to the boiling point for a few minutes. 

THE specific gravity of the South Staffordshire coal is stated to 
be about 1°3, so that a cubic yard should weigh 2190°24 pounds or 
nearly a ton. 

Tue late Mr. Nicholas Wood asserted that in 1861 the waste at 
the Hetton and Black Boy Collieries alone amounted to 160,000 
tons of small coal. 

In 1856, about 16,600,000 tons of coal were raised ; in 1860, 
80,000,000 tons; and in 1865, 96,000,000 tons, besides which 
probably 20,000,000 tons were wasted. 

Sir Jouwn Ross saw several icebergs in Baffin’s Bay aground in 
water 1,500ft. deep; that is, five times deeper than the English 
Channel between Brest and the Land’s End. 

THE reason for wearing the wedding ring on the fourth finger of 
the left hand, appears to be, according to ancient prayer-books, 
because a vein runs from that finger to the heart. 


THE yearly average death-rate per thousand is lower in Margate 
than in any of the great towns of the three kingdoms; and in 
Ramsgate the proportion is even comparatively lower. 


A DIAMOND has recently been exhibited to the French Academy of 
Sciences, which thn the peculiar property of assuming a rose 
colour when strongly heated. The colour disappeared in a few 
days. 

THE remains of the ancient ship found at Rye are being further 
explored, A quantity of bones have been discovered in the vessel, 
= . small brass coin bearing the name of “‘ Edward,” has been 

ound. 

A sTONE bearing an inscription written in Greek and in Egyptian 
hieroglyphics has been discovered in t by Professor Lepsius. 
This afford an opportunity for deciphering the latter by means 
of the former. 


ALTHOUGH blood in a healthy state exhibits a decided alkaline 
reaction on test paper, yet an infusion of muscular flesh, which 
contains so large a proportion of alkaline blood, is distinctly acid 
to litmus paper. 

Durine the change from the solid to the liquid state of water 
140 deg. of sensible heat become latent; in passing from the liquid 
to the aeriform condition water absorbs 1,000 deg. of heat, render- 
ing it latent. 

Wart was able, on an average, to evaporate 7} lb. of water with 
a pound of coal. A cylindrical boiler will evaporate only 7 lb., 
but a Cornish boiler 10} 1b; and a locomotive boiler, with 1 lb. of 
coke, from 7 Ib. to 94 1b. 

Ir is stated by Sir Charles Lyell that the thawing of icebergs, as 
they drift southward, has been known to cool the water sensibly for 
fifty miles around, and sometimes as much as eighteen degrees in 
their immediate neighbourhood. 


A NEw disease has been described in the Journal de Pharmacie, 
to which Dr. Callani gives the name of “ aceotonemie.” It is 
thought to be produced by the formation of acetone in the system, 
which a or arises from the fermentation of organic matter in 
the stomach. 


In fourteen English towns of second-rate magnitude, 24 pone 
of water a-day are supplied to each inhabitant. In Manchester, 
20 gallons; in Liverpool, 30 gallons; in London, 50 gallons; in New 
York, 300 gallons. Ancient Imperial Rome received from 300 to 
340 gallons per head daily. 


THE alcoholic beverages, exclusive of cider, British wines, and 
home-brewed beer, on which we paid duty during 1862, amounted 
to 373,000,000 gallons, or sufficient to filla canal 3ft. deep, 6ft. 
wide, and 640 miles long; that is, forty miles in excess of the dis- 
tance from Land’s End to John o’ Groats. 


In the year 1862 we imported 16,000,000 of quarters of corn, or 
sufficient to build a wall 13in. thick, 20ft. high, and 1,460 miles 
long; that is, the perimeter of the triangle of which the Land’s 
End, the North Foreland, and Dunnet Head are the angular points. 
The flour and meal imports were 360,000 tons. 


Dr. TYNDALL caused the heat rays from an electric light to be 
separated from the luminous rays and brought to a focus on the 
eye. The heat was immediately unbearable; but when the eye 
was protected by a shield, so that the rays could only impinge on 
the pupil, the sense of heat entirely disappeared. 


THE presence of poisonous organic matter in water frequently is 
re a me to taste and sight. The pump in Broad-street, 
Golden-square, London, yielded water perfectly clear, yet its 
waters killed 500 people in the three first nights of September, 
"9 A drain from a neighbouring cesspool had broken into the 
we 


Ir has been proved, by re 


nearly fifty vessels 
145 ea ” 


ted experiments, that straw, 
saturated with a solution of é@ or common whitewash, is 
incombustible. This fact is of great importance, especially as 
thatch is not only rendered fireproof but more durable. A solution 
of alum has been tried, but being soluble, the rain destroys its 
virtues. 

AN improved process for manufacturing charcoal out of sea 
wrack has been suggested. Instead of the material being con- 
sumed, as heretofore, in open trenches, a small portable close 
furnace is used, and the residue, which consists of five parts 
of ~ ae and three of ashes, is then lixiviated in proper 
vessels, 


Dr. Ancus SMITH, when travelling in a railway carriage, col- 
lected some of the icles of dust which floated in the air, and 
which seemed to shine with a metallic lustre. On examination 
these were found to be in reality rolled plates of iron which 
— to have been heavily pressed and torn up from the 
surface, ‘ 


It has been shown by Dr. Phipson that a sudden fall of tem- 
perature occurs when metals are mixed at the ner tempera- 
ture of the atmosphere. When 207 parts of lead, 118 of tin, 284 
of bismuth, and 1,617 of mercury are mixed, the external tempera- 
ture being at 170 deg. Cent. at the time of the mixture, the tem- 
perature instantly falls to 10 deg. 


PROFESSOR MatTevcci inserted a plate of platinum into the 
stomach of a living rabbit, and placed another on the liver; an 
electric current was immediately shown by a deviation of the gal- 
vanometer to an are of 20 deg. That this current was not due to 
local chemical action on the plates was shown by instantly decapi- 
tating the animal, when the current immediately ceased, 





MISCELLANEA, 


A NUMBER of seamen continue on strike in Livorpool, and are 
holding meetings. 

WE believe that we may now safely announce that the Ordnance 
Select Committee have recommended the adoption of the Snider 
system of converted breech-loading Enfield rifles. 

THE operations which have been for some time in progress for 
the improvement of the entrance to Leith Docks at the west end 
are how comp ; 

SHEFFIELD and Leicester have severally presented to the National 
Lifeboat Institution the cost of a lifeboat. Each boat is named 
after the respective town, 

THE number of peo; coaaged in manufacturing employments 
in Ohio is estimated PO ; and the —~ate we Hee products 
for 1865 were valued at 67,000,000 dols. 

M. LeveRrter recently informed the Academy of Sci that 
in future the wind and weather from the coast of France 
would be telegraphed according to the system pursued in England. 

A CHILD recently fell out of a Great Northern train through 
the carriage door acciden i whilst it was leaning 
we Strange to say it received no injury except a slight cut over 

e eye. : 

THE Silver Peak mines, which were discovered only about one 
year since, have already yielded over one hundred thousand dollars 
in bullion. A shipment of twelve hundred pounds was lately re- 
ceived in San Francisco at one time. : : : % 

Messrs. GRAZEBROOK AND Co., of Liverpool, have been fined 
£100 for having in their premises 3,000 unstamped fire-arms, which 
they had bought on the. Continent in 1847. The penalties to 
which they were strictly liable amounted to £66,920, 

ACCORDING to official statistics, at the commencement of this 
ead there were 372 newspapers published in the kingdom of 

taly. Of these 41 were published in Genoa, 42 in Florence, 
44 in Turin, 44 in Naples, and 51 in Milan, the others in smaller 
towns. 

Tue Nottingham town council have resolved to invite the 
Prince and Princess of Wales ‘‘to honour the town with their 
presence on the occasion of the visit of the British Associa- 
tion.” A deputation has been appointed to wait upon their Royal 
Highnesses, 








THE Mobile papers report the arrival of a great curiosity at that 
city-—a vessel = calvely of cork, which is lying at one of the 
wharves, That she will never sink may be true enough, but the 
other claim of the Mobilians, that ‘‘ she will last forever,” requires 
some proof, : 

THE coroner's vy on the inquest of the persons killed by the 
late explosion of nitro-glycerine in San Francisco capesten the 
opinion that the shipper is of manslaughter and should be 
emp yrs They acquit the Pacifie Mail Steamship» Company 

rom all blame. 

THE barque Truelove, a ship of the old school, is the only vessel 
dispatched this year from Hull to the Davis Straits whale 
fisheries. The Truelove is one of the oldest vesscls afloat. She 
was built in Philadelphia in the year 1764, and is, consequently, 
102 years old. 

Ir is satisfactory to learn that the stoppage of the former pro- 

rietors of the Ebbw Vale Works and Mines, announced on 

turday, in no way affects the operationsof the Ebbw Vale Com- 

y (Limited), who purchased these works two years ago, and 
end since carried them on. 

LEAD mining is exciting fresh interest in Kentucky. In Owen 
county work is progressing under favourable auspices ; consider. 
able quantities of ore have been taken from the mines Lame 
on the Kentucky river, and on Twin Creek a furnace has been pw 
up, and small amounts of lead have been made suitable for the 
market, 

It is reported that the of le-loaders for field as 
well as for fixed artillery is contemplated. We (Army and 
Navy Gazette) should like to know on what cr such a very 
serious change is advocated, and above all if the system to be 
introduced will possess such obvious superiority as to render the 
question of expense, training, and the hike of comparative insig- 
nificance. 

A vuseErvt bill, protecting immigrants, has just passed the 
American Congress, It establishes immigration offices in Boston, 
Chicago, New Orleans, San Francisco, Baltimore, and Phila- 
delphia; provides that males unaccompanied by females shall be 
separated from the rest by a bulkhead, for disinfectants and the 
sanitary care of passengers, for limitation of the number of pas- 
sengers on any ship, and for the punishment of any captain 
importing a convict. 

Mr. Howes, of Regent-strect, states that during the winter 
months, when much gas is burned, the colour of silk dyed of 
delicate colours is taken out. With regard to metal goods, the 
gas deposits a thin film on the metal, and unless it is removed 
every day it eats into the metal, so that the articles must always 
be regilded. This necessitates the use of air-tight cases for such 

oods. French goods are much more affected than English. The 
ormer are attacked in a day or two; the latter may not show the 
film for a week or two. 

THE consumption of cast iron in England in the year 1863, with 
a population of 26,800,000 souls, is set down at 4,357,000 tons, or 
about 230 Ib. weight a head; while. France, with a population of 
37,500,000, consumed only 70 1b., or one-third of the consunr 
tion in England. The consumption in France is now ra) idly 
increasing, in consequence of the number of new buildings 
in np goes Ten years ago almost all the railway bridges were 
built of stone, in consequence of the high price of iron. At bed 
sent similar works may be constructed at a less cost in iron 
in stone. 

Tue following illustrates the wing value of City property, 
The other day the owner of dems houses in the City we waited 
upon by a would-be purchaser, who offered £10,000 for the lot. 
This was refused, but a second visitor obtained the property for 
£2,000 more. On bidder No. 1 coming back to ascertain 
proposal had been accepted after due consideration he was sur- 
— and annoyed to find that his ——— had pee 

is fingers, but went without delay to his successful compe’ 
and ultimately bought the houses for £20,000, the middlemati tus 
clearing at a stroke £8,000. 

A TREMENDOUS explosion occurred in Sydney, New South 

to used by 








Wales, on the 4th March, and is believed to have ca 
nitro-glycerine. The explosion occurred in the stores of Messrs. 
Molison and Black, in Bridge-street, which were totally destroyed, 
The noise of the explosion very much resembled the di of 
artillery, and the position of the occurrence was indicated a 
dense column of dust and rubbish which ascended to the height of 
at least 150ft. It is said that the oil was contained in glass 
bottles, most, if not all, of which were in one of the wooden cases, 
the other case containing instruments to be used in its application. 
On Tuesday last about 900 miles of the new Atlantic Télegra 

Cable had been safely stowed away in the tanks on 

Great Eastern. The receiving h the Amethyst and the Iris, 

between 


are constantly pl the and the company’s 
at Greenwich, and about ixty miles of the cable are safels si 
away eae The Amethyst ut 260 
miles of the cable each time, and the Iris 240. e coiling is 
continued throughout the day and night. The cable itself is 


slightly different from the old one. .to present ar- 
-. oy advantage will be taken of the spring tide on the 28th 
of June to get the Great Eastern out of the harbour. In a day 
or two afterwards she will start for Beerhaven, and remain there 
for about a fortnight, when she will again start to lay the cable. 
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PARIS EXHIBITION BUILDING.—DETAILS OF TROUGH GIRDERS. 
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In the annexed engraving we give elevations, sections, 
and plan of the patina drainage girders referred to in our 
last article on the Paris Exhibition, drawn to a scale of 
;%in. to the foot. The engraving explains itself. 
EXAMPLES OF MODERN MINING MACHINERY. 
No. 1. 
THE PRECIPITATING AND DRESSING MACHINERY AT THE 
SOUTH DEVON GREAT CONSOLS MINES. 

WE are unable to name a single work treating comprehen- 
sively of recent se plore in mining machinery, nor 
does any published collection of good examples of such 
machinery exist. We have, therefore, made arrangements 
to supply this want to a certain extent, at least as far as re- 
gards the Cornish and Devonshire mines; and we are 
enabled, through the courtesy of Captain I. Richards, to 
illustrate, this week, the dressing and precipitating ma- 
chinery used at the South Devon Great Consols Mines, 

The treatment of the inferior ores and the impregnated 
water at these mines has been very ably conducted by 
Captain Richards; and the success of the various methods 
in use, by which the undertaking is rendered remunerative, is 
in a great measure attributable to the excellent system of ma- 
chinery introduced by him. 

The water pumped from these mines contains in solution 
sulphate of copper (Cu O, SO3); and means have been lately 
introduced for precipitating the copper from the solution of so 
simple a nature that, the undertaking is rendered remunerative. 
The mode of treatment is to precipitate the copper by submitting 


scrap iron to the action of the water, when the following 
chemical action takes place:— 

Cu 0:8 Os Fe 0, SOs 

Fe Cu 


Sulphate of iron (Fe 0, 8 03) becomes oxidised by exposure to 
the air, and falls to the bottom as ochre (Fe, O,). 
The method formerly adopted to produce the action was to 
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place strips of wrought iron in a gently running stream of the 


impregnated water; but the exposure to the air deposited on 
the surface of the iron ochre (Fe, O:), which prevented further 
action, and therefore rendered it necessary that the deposit 
should be brushed off two or three times a-day, which neces- 


| sarily involved considerable expense. A very simple and inge- 
| nious contrivance, named a sprinkler, is now in use to prevent 


the deposit, and therefore requiring no attention. A plan and 
section of one of the sprinklers is shown in Figs. 1 and 2. A 


is a launder, to convey the impregnated water to the round cis-_ 


tern D; E, E, are arms radiating from the cistern D, perforated 
with holes in the same direction; F a spindle, on which the 
cistern turns; G an outer casing. The action is as follows :— 
The water issuing from the holes in the arms E, E, causes the 
arms and cistern to turn on the spindle F, as in a Barker’s mill; 
the space beneath the sprinkler is entirely covered with scrap 
iron. The deposit is washed off by the jets of water from the 
arms E, E, as soon as it is formed, thereby always presenting a 
clean surface of iron to be acted on. 

A plan and elevation of the arrangement of sprinklers is 
shown in Figs. 3 and 4. The water, on leaving’ the sprinkler, 
is conveyed into a cistern, where the precipitate falls to the 
bottom. The water is then conveyed from the surface to the 
next sprinkler by the launder A; after leaving the second 
sprinkler it is conveyed to a large shallow pond, where, by ex- 
posure to the cimneagiaene for some time, ochre is deposited ; it 
is then conducted to the next pair of sprinklers, and so on until 
it has passed through three pairs, when it is allowed to run to 
waste. The deposit obtained by this process from the con- 
sumption of three tons of iron is two tons, containing 50 per 
cent. of pure copper—or, for one ton of iron, one-third de 
ton of copper. 

The principle on which the inferior ores are separated from 
the useless matter may be interesting to some of our readers, 
and can be stated in a few words. Bodies of different specific 
gravity, but of the same form and size, would, in falling 
through a liquid, arrange themselves in layers, the heaviest oc- 
cupying the lowest position ; but if the bodies differ in form and 
size and not in specific gravity, then, as the volumes of bodies 
are in relation to each other as the cubes of their corresponding 





| 














dimensions, and the surfaces only vary as the squares of their 
corresponding dimensions, it follows that bodies of the same 
specific gravity, but unequal in size, would meet with different 
resistancesin sinking through water, the larger in a less proportion 
than the small; the large would, in such a case, take the lower posi- 
tion. It therefore becomes necessary to have the particles to be 
operated on of equal sizes, that their specific gravity may 
determine their position in water. This is the principle on 
which the separation is effected:—The ores first crushed to 
a degree of fineness to through one-eighth inch holes, are 
then conducted, by the agency of water, to the sizeing sieves, 
an elevation and section of which are shown in Figs. 5 and 6, 
which consists of four revolving sieves, each making twenty 
revolutions per minuté. The two upper sieves are made of 
copper, and perforated with holes one-twentieth of an inch in 
diameter; the other two are of wire-work, one-twelfth and one- 
tenth of an inch mesh. The slime, together with the small 
grains of ore, pass through the first two sieves, and are then 
conducted to the sizeing wheel, shown in the end view 
of the apparatus. This is an’ invention of. Captai 
Richards. It is similar in construction to an ‘ordinary 
water-wheel; the slime passes into the buckets through the 
launders D, the wheel only making five revolutions per minute. 
The larger particles have time to settle in the bottom of the 
buckets, the slime passes off in the launder A, and the particles 
adhering to the bottom of the buckets are washed out by jets of 
clean water, L, obtained from the pressure column C, 10ft. high, 
and conveyed by the launder B to the round buddler. e 
rougher portions are treated in the jigging machines and then in 
the ties. 

The engraving will be etter understood by the following refer- 
ences :—A, launder, to receive slime; B, launder, to receive rougher 

rtions in bottom of buckets, and convey them to the round 
Puddles; C, pressure column; D, launder to convey work from 
sizeing sieves to sizeing wheel; E, clean water launder, to wash 
work into round buddles; F, clean water launder; G, launder 
to convey water from jigging machines to ties supplied with 
waste from launder F; H, clean water launder, to su 
hutches and sieves; K, pipe to con water from hutches into 
launder G; O, shaft and cam, for working jigging machines, 











377 


THE ENGINEER. 








May 25, 1866. 





PRECIPITATING AND DRESSING MACHINERY AT THE DEVON GREAT CONSOLS MINES. 











a el 


= 


—————— 























ELcVATION oF SPRINKLERS 








Wi eo \ 
¥ = © = ae 5% —— - ta 
4 
‘ i 
: 5 Nd 
: Jap y 
ZY, 
4 a, 
a, 
= 4 — 4 


— = 


a A = 
< <) f } z 
res ee Jt 
Z/ eZ == — 
' 7 v 
- D 


“si 





ml 














PLAN OF SPRINKLERS 













ee ee 








378 








THE ENGINEER. 





BRITISH ASSOCIATION OF GAS MANAGERS. 
Tue third annual meeting of the members of 
this association took p this week at St. Martin’s Hall, 
po tec saga and Thursday, the = and 24th — The 
following report, specially prepa or Tue ENGINEER, 
will be found to inelude diecy point of interest or im- 
portance raised. aida.) . 
: ‘Day. 
President of the association, 


Thomas Hawksley, Bsq., C. 
“4 ry ling meeting was held at twelve 


occupied the chair. 
o'clock. 


cities where are placed in from which it 


almost im to remove the foul lime of the gasworks 
shane preded uisance, or to store it upon the premises 
: a. a obnoxious to the adjacent resi- 


without i po 

dents, eokae bas compelled for the purpose of purification to 
use oxide of iron. Well now, gentlemen, in these cases—and they 
are some of the most'important ones with which we have to deal— 
unless the Legislature should permit us to have a freer power than 
we hitherto practically have had in the use of the materials which 
are best adapted for purification, we shall not be able, I fear, to 
bring the purity of gas to that point which unquestionably, as 
scientific and practical men, we should otherwise be enabled to do. 
I may mention now, as I shall not have to read a paper on the 
bject, some general results which have been obtained from 





The Chairman delivered the following inaugural address :— 
Gentlemen,—It gives me great satisfaction to have the honour of 
meeting you on this occasion. I shall have to apologise for my 
deficiencies, for, owing to tal and unavoidable circuim- 
stances, I was detained in the country the whole of yesterday, 
and therefore I have not had the opportunity, which I intended to 
avail myself of, of presenting to you a written address instead of 
one which must be taken to arise spontaneously on the spur of 
the occasion, I beg th f men, that you will accept 
that incident as an apology for any deficiency which you may 
observe. This is the third time I have had the pleasure of meet- 
ing you, and on every occasion, I am hi to say, the association 
has gained in strength, in importance, in influence. We shall 
this day number no fewer than 137 members, if it be your pleasure 
to elect certain gentlemen whose namés will be proposed to you. 
At the commencement of the past year our numbers were 105. 
We have lost only four during the of the year; and there 
are no fewer than thirty-six gen en, many of whom are 
important and very desirable gentlemen to have connected with 
this association, who have asked to be admitted amongst our 
members. This is extremely grati , because, when we com- 
menced, we possessed onl enter tiny and many who would 
have joined us had they Laces the precise gs which we had 
in view, kept aloof because, as I have been told, they were appre- 
hensive that we should en; in contreversial discussion, and that 
we should not devote ourselves as we ought to do to scientific 
pursuits, and to the acquisition of that knowledge which is neces- 
sary to enable us to perform our duties; both to the public and 
those for whom we are immediately engaged, in the best possible 
manner. We now find, however, that all these apprehensions 
have ceased. The public, as well as gentlemen who are engaged 
in the profession we practise, are now aware we have no inten- 


‘tions, no interests, no motives beyond ‘those which are of an 


essentially public and desirable character. It’ is, however, 
quite well known that we avoid’ all topiés which would make 
us distasteful to any sections of the community, whether those 
connected with gasworks or those who are generally considered to 
be antagonistic to gasworks, namely, the consuming public. 
Everybody, so far as I hear, is now convinced that this association 
is one from which benefit can be derived, in respect to the 
manufacture of the particular article which it is the duty of the 
gas engineer to provide for the use of the community, and also as 
to the best mode by which that article can be distributed to the 
community, and how it may be distributed to them at the smallest 
expense and with the greatest amount of utility. During the past 
year, gentlemen, there have been certainly some incidents which 
have materially affected us in the profession ‘that we exercise. 
Several matters which we considered on the last occasion have 
attained a much greater importance than they had at that period. 
Public conflict and public inquiry have been instituted with regard, 
not merely to the conduct of gasworks, but also with regard to 
the manipulations which are profitably used to produce the best 
effects, We have recently—and I desire particularly to call your 
attention to the circumstance—had an inquiry by Parliament, the 
object of which has been to ascertain whether it is ible for gas 
companies to supply the article they have the pri of deliver- 
ing in a better way, of a purer quality, and at a lower price. 
Now, gentlemen, we cannot discuss this subject in a political 
manner, or perhaps even very much with reference to the political 
economics involved in the question. But we can do this—and I 
apprehend that is the particular objects of this institution—we can 
ascertain the means, within the particular scope of our profession, 
which can be best employed for the purpose of securing the ends 
sought to be attained by the legislature. We can ascertain by 
research what are our’ ceficiences, if there be any; we can ascertain 
by investigation the means for remedying those deficiencies; and I 
think that during the past year our time has not altogether been 
misspent with regard to the attainment of those objects. I know 
that many gentlemen in this reoom—perhaps the majority of them 
—have had their attention directed to one or other of the branches 
into which that question has diverged. ‘The principal of them are 
these—the nature and properties of the coals which are attainable 
and which may be used by the different gasworks in this kingdom; 
the manner in which that coal should be treated for the purpose of 
distilling the gas ; the particular mode which should be adopted 
in its purification so as to enable it to be delivered as free as pos- 
sible from all deleterious compounds; next, the illuminating power 
which it is possible for a gas company to give to the public, and 
the possibility of permanently obtaining the article from which that 
illuminating power can be got. Other questions have arisen and 
have been, to a certain extent, resolved. Questions had arisen 
before our last meeting, and experiments on a large scale, attended 
with results which have brought about practical consequences, 
have been instituted. One of those was with regard to the proper 
mode of treating public lights, and although the subject is far 
from being complete at present, yet I believe that we may now say 
that we have within our reach means—due, I believe, to the inven- 
tive powers and practical skill of gentlemen connected with this 
institution—means by which the difficulties which have attended 
heretofore the lighting of public lamps, may be in a great measure, 
if not entirely, overcome. Other questions have arisen in an 
entirely different branch, and one which must be treated here with 
some delicacy, but which must, nevertheless, not be altogether 
avoided. We mentioned on the last occasion the peculiarity of 
the law relating to the rating of gas works. The law has again 
been expounded, and it has again been expounded differently from 
heretofore. The consequence is, that instead of approaching to 
anything like a consistent view or knowledge of what the law on 
that very important subject is, we have arrived only at increased 
difficulties. Well, gentlemen, these are subjects, I think, for dis- 
cussion, because they very much influ that question which 
the public regard—subject only to the question of illuminating 
power, and, perhaps, to some extent, of purity—as the most im- 
portant of all questions, namely, the price at which gas should be 
delivered to the general consumer. It is perfectly obvious that if 
it should happen that, owing to any peculiar view taken by the 
courts or authorities with regard to the rating of public companies 
and gas-works in particular, the charges should be—as I know in 
many cases they are—enormously high, the result must be an 
increased cost to the public, Gentlemen, we are gas managers, 
and therefore it becomes very important that we should consider 
the question. The supplying of gas, as I know was formerly done, 
at a price subject, per! , only to from one halfpenny to a penny 
ed t 1 feet, in respect to rates, is a very different thing 

rom supplying it at a charge in — to rates alone of 2d., 3d., 
and even 4d. per thousand feet. e have, during the past year, 
arrived, I think, at this conclusion with regard to the important 
question of purification, namely, that it is quite possible to relieve 
the gas from those compounds which, when consumed in the flame, 
produce sulphurous acid, and thereby give a noxious odour in a 
room, and also cause, as undoubtedly that Pp 1 does, tne 
deterioration of furniture, books, and other articles. We have 
arrived by experiment, and by careful examination, at the know- 
ledge that it is possible to remove the major part of the compounds 
by which those deleterious effects are produced. But here, 











gentlemen, we are landed upon another difficulty—we are landed } 


upon what is called the “Sanitary Question.” “We find that in 


actual experiments at Nottingham bearing upon this question, 
these experiments being made for a = purpose, not at all 
conn with the town to which I have alluded. We have 
found that by the use of lime alone we can, in the o 
process of peietion, Sie the quantity of sulphur to about 
twelve grains in the hundred cubic feet, instead of the twenty 
which js commonly considered to be the limit imposed by the 
Legislature. Well, that is very much below the quantity which 
is, to the best of my knowledge, obtained where oxide of iron is 
used, But we have found that if we wash the gas with ammoniacal 
liquor we can bring the amount of sulphur with perfect ease, and 
without much injury, if any, to the illuminating power of the gas, 
down to eight grains. We find, further, that if 4 use of pure 
water we continue the washing, and wash to a large extent, we 
can bring it down to ‘something like two grains; but that is 
attended with this remarkable consequence—that if we perform 
that process we bring gas of eighteen candles illuminating power 
down to three or four candles. | Now, gentlemen, I mention this 
not for the purpose of pronouncing an opinion, or even, as it were, 
reading a paper upon the subject, but to again lay before you what 
I have once or twice, I think, had the opportunity of mentioning 
before, namely, that between these extremes, there must be a 
proper mean. Now it is for you by experiment and by investiga- 
tion to determine what that proper mean shall be, I mention this 
because I think during the next year you may most of you have 
opportunities of devoting your attention to that subject, and I 
think that if you do you will confer the greatest possible benefit, 
not only upon the public in general, but upon the companies whom 
we have all engaged to serve. During the past year there has not 
been, I am sorry to say, a great deal further learnt with respect 
to the proper apparatus to be employed in the manufacture of gas. 
There has been something done, perhaps, on the question of gas- 
holders, something with reference to governors, and something 
with respect to experimental apparatus. I believe you will have 
papers upon all those subjects, and, therefore, I shall only draw 
your attention to them in order to invite you to engage in the 
discussion of them. I may however state thus, that with regard 
to the experimental means to be employed for the purpose of 
ascertaining the quality and purity of gas there is at the present 
moment considerable difference of opinion. One set of experi- 
menters engaged in the research of those sulphur compounds 
which remain after sulphuretted hydrogen is removed as perfectly 
as possible from the gas, contend that there is yet left in some 
form or another about 40 grains of sulphur in every 100ft. of gas. 
Another set of experimenters proceeding in a different manner 
say that the quantity of sulphur left is only about 20 grains, or a 
little more. Now t again is a matter for investigation, and I 
think that even if we cannot dispose of the question at our present 
meeting, it is one to which every gentleman should direct his at- 
tention during the coming year. Another question has arisen, 
namely, with respect to the measurement of illuminating power. 
It is contended on the one hand, that a standard—a false standard, 
in fact—should be adopted simply because it was a standard said 
to be in use some years ago. On the other hand, it is con- 
tended—and I think, with the greater force and reason— 
that the illuminating power ought to be found as accurately as 
possible, and that whatever quantity of illuminating power is 
capable of being developed from the gas, the measurement of that 
quantity the deliverers and manufacturers of the article ought to 
have the benefit of. I confess that I am of that opinion, and I am 
of that opinion quite irrespectively of the further question as to 
what ought to be the minimum quality of the gas to be distributed 
to the public. I contend—and I would mention it simply as a 
matter for your discussion, and not because I have any strong or 
individual views upon the subject—-I contend that as in the case of 
the excise so it should be in the case of gas. If by any better means 
than that ordinarily employed the Government could find a larger 
quantity of alcohol in a bottle of wine, as we know they now 
endeavour to do, for the purpose of levying a certain duty upon 
wine, the Government is perfectly justified in ascertaining the 
actual amount of alcohol in the wine by the best means it can 
employ for the purpose. Well, now, the carbon in the gas surely 
has the same place, in our estimation, with the alcohol in the 
wine. Why should we be driven to the employment of means 
which will give a false result, and which will deprive the gas com- 
panies of having that credit which is due to them? And why, 
above all things, should we be driven to methods of examination 
which are specially inapplicable-—-not specially applicable, but 
specially inapplicable—to the kind of gas which may be manufac- 
tured from any given character of coal? We know, with regard to 
what has been called the “* burner question,” that in the case of a 
burner adapted to a coal which in the ordinary process of manufac- 
ture would yield twelve-candle gas—and there are many such 
coals in this kingdom, particularly in the west of England—that 
burner is quite inadequate for testing the value of coal, or of gas 
evolved from coal, when that gas has an illuminating power of 
fourteen candles. Still more so when the illuminating power is of 
a higher character, and still more so when, instead of using 
common coal, we use cannel coal. Now what I wish tolay before you 
‘ for your consideration, in order that it may be the subject-matter 
) of examination, and hereafter, possibly, also the subject-matter of 
discussion, is this—whether our methodsof ascertaining the amount 
of illuminating power are not altogether wrong—whether the means 
which are generally adopted, of referring to the consumption of a 
certain amount of spermaceti in a particular kind of burner and 
with a particular kind of chimney, are not altogether wrong—are 
not, in fact, senseless, and far beneath the existing state of know- 
ledge and science upon the subject; and whether it would 
not be better—and I think we ought all to come to some 
view upon the subject — whether it would not be better to 
alter that method, and to determine the illuminating power of the 
gas on with reference to one common standard, but without refer- 
ence to any icular rate of combustion. We cannot—and it is 
known to all of us that we cannot—get more light out of the gas 
than there is in it; we may develop a very much less light than 
there is in it, but what I submit for your consideration is whether 
or not we are entitled to have placed before the public and to have 
placed before ourselves in point of fact, the real value of the gas 
we are engaged in manufacturing. I think that, gentlemen, is a 
subject for grave consideration, not only with regard to the 
rationale of the matter, but also with regard to that which we 
have within our own knowledge, or which we may, by investiga- 
tion, determine, namely, the character of the best apparatus to be 
used for the purpose. You will have, this evening, an opportunity 
of hearing from Dr. Letheby a great deal, I hope, on this subject; 
for although Dr. Letheby employs a very obscure title for the 
lecture which he is intending to give I apprehend he will develop 
his views with regard to the particular apparatus which he, as a 
chemist, thinks ought for the future to be used. I have no doubt 
there will be amongst zon considerable difference of opinion upon 
that subject; and if there be, it will, probably, happen that we 
shall not have an opportunity of entering into a full discussion 
upon that subject: but we have this opportunity—we have twelve 
months before us in which we can make experiments and investi- 
tions, and in which we can not only pursue the methods which 
' br. Letheby will point out, but in which we can test the accuracy 














the opportunity of learning, as I have no 
doubt we may well do, what are the ame & yor rene 
i igatio: have now, gentle- 


ourselves and with due regard to the future 
interests of the institution, and also having regard to the many mem- 
bers who are likely to join us hereafter, increase our subscriptions 
from half-a-guinea each to one guinea (applause). I have very 
great reluctance, I assure you, in s' ing that we should depart 
trom our original intentions, but it is t! t that members, 
and it is known that many members, are desirous of having our 
Transactions published for their use in a better and more perfect 
form than that in which they are now presented. ey hae 
papers ought to be published in the way that the ions 
of learned societies are generally published, and that they ought 
to be illustrated by some engravings to exhibit clearly to the minds 
of the members the particular apparatus which may be the subject 
matter of our papers. I feel that that is a very important subject, 
and while, for one, I agree with the committee upon this subject, 
I also agree with them in the belief that it is a subject, not for the 
determination of the committee, but for the determination of the 
members generally. The committee do not propose to take any 
sudden vote upon the subject, but if it be deemed desirable by the 
body at large they will be pleased to offer them the opportunity, 
either to-morrow or the succeeding day, of giving an expression of 
their opinions upon the subject. Therefore, what is now 
pro is simply this: — to acquaint you with the fact 
that it is thought desirable that the subscription should be 
increased, and to announce to you that unless the matter 
is very generally disapproved, which, Ithink, it is not, they will 
to-morrow submit to you a proposition for the purpose and take 
your vote upon that subject. Another matter has been discussed 
in the committee which it may also be interesting to mention, but 
upon which again the committee desire to have, as far as possible, 
an expression of your views. It has been suggested—and every 
one, 1 believe, thinks that the matter of the suggestion is an 
exceedingly useful one, but there are doubts entertained as to its 
practicability or the success which would attend an endeavour to 
produce the result which the suggestion points to—whether there 
should or not be an exhibition of apparatus and materials, and 
also’of appliances, of various kinds used in the manufacture and 
distribution of gas. Now, we are all individually anxious to see 
brought together the principal inventions—those which have 
received the acceptation of ourselves and of the public generally, 
also those which are proposed for future use by the many 
ingenious gentlemen who are connected with this association. 
We are not oy ry satisfied whether at the present moment the 
institution is old enough and strong enough to make such an 
exhibition successful, nor do we know very certainly where and 
how such an exhibition ought to be carried into effect. 
Perhaps a quarter of an hour devoted to a discussion of 
the question during our sittings would be very beneticially 
expended. We should like to know what your views are upon 
the subject; and if it be that you resolve that question in the 
affirmative, the committee have made up their minds to devote 
themselves earnestly to the endeavour to make the effort success- 
ful. Whereas, if your opinion should be to the contrary they 
will at once inform those gentleman who are not present and who 
have expressed views upon this subject, what the determinations 
of the association are. I ought to mention also, that we are 
indebted to a gentleman who was entrusted by the committee to 
inquire into and collect the views of the members, so far as they 
could be collected uvon the subject. I allude to your associated 
member, Mr. Esson, who has been at a great deal of pains in 
gathering, as far as he could, from the membersof the association, 
their views upon this subject. There has been no discussion, and 
consequently the gentlemen who have been written to have only 
stated their individual opinions. Those opinions have been 
analysed by Mr. Esson, and are given at some length in his report. 
I have now, gentlemen, officially to move that the financial report, 
which has been taken as read, should be adopted. 

Mr. Broadhead (of Great Grimsby) seconded the adoption of the 
report, and the motion was carried unanimously. 

The names of thirty-six candidates for membership were read to 
the meeting, and the gentlemen referred to were elected members 
of the association. 

One honorary and two extraordinary members were also ad- 
mitted, 


The following paper, on ‘‘An Improved Method of Purifying 
Coal Gas,” was read by Mr. George Livesey, of the South Metro- 
politan Gas Company :— 

The work of purification may be divided into two separate 
classes of operations, The first relates to the removal of those 
impurities that are capable of condensation, such as tar and 
ammoniacal liquor, and the second to those which mnust be removed 
by combination, as ammonia, sulphur, and carbonic acid, and their 
various compounds. 

In the first place, I am an advocate for thorough condensation to 
the extent of reducing the temperature of the gas in the con- 
densers to nearly that of the air (say to within about two degrees, 
except in time of severe frost, when the difference is somewhat 
greater). My reason for condensing so much is this: the tempera- 
ture of the gas must be reduced in the gasholders and mains to 
this point, therefore .I,prefer doing. it where.I have it under 
control, and by this means a larger proportion of ammonia and its 
sulphur compounds is removed with the condensed liquor, thus 
relieving the purifying apparatus. 

For the same reason— namely, that of removing as much of the 
impurity as possible with the ammonia—I make use of abundant 
scrubbing power, whereby every trace of ammonia is absorbed 
before the gas reaches the oxide purifiers, leaving only the remain- 
ing sulphuretted hydrogen and a small proportion of carbonic 
acid. ‘the first is, of course, completely removed by the oxide, 
and the second, finding it makes no perceptible diminution of the 
illuminating power, is suffered to remain in the gas. 

From the preceding remarks my partiality for purifying as much 
as possible by condensing and scrubbing will have been seen, and 
this brings.me to the object of this paper. I have for a long 
time entertained the idea that if some means could be devised of 
purifying entirely by liquids it would be a very great advantage ; 
of course it could only be ae by steam power, but this being 
now so general there would be no difficulty in this respect. 

I hav’ often been engaged in making experiments -with this 
objer., naving tried caustic soda, sulphurous acid, and other 
things, which from one cause or another have not succeeded; 
but I have eventually been led to consider that the —— 
ammoniacal liquor-—if any means of efficiently desulphurating“i 
could be discovered--is the best medium for purifying by solu- 
tion. 

I was witness some years ago to an experiment made by Mr. 
Laming, at the South Metropolitan Works, having this object; and 
here I think it due to him to state that I believe the idea of 
purifying by desulphurated liquor was originated by him. In the 
experiment to which*Ishave:referred he wed’ oxide of ‘iron’ for'the 
purpose of removing the sulphuretted hydrogen from the liquor, 





which was accomplishédby“filling a box with oxide and then 


running in foul liquor; it was allowed to stand a short time and 
then drawn off quite free from sulphur: the liquor thus desulphu- 
rated was used in a scrubber, and so far purified the gas that on 
passing it through a second vessel with water, only the sulphu- 
retted hydrogen was completely removed. The same experiment 
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hours. Its 
means of ing the liquor, 
in, if this could have been conveniently th 
e whole of the sulphuretted hydrogen had to be absorbed 
mately by the oxide, deprives the process of 
then that the failure of i 


the en oe of the li 


ammonia. 
Having found a See available and cheap means of 
rating liquor, the next point was to its value as a 
agent, for it by no means follo as a matter of course, that 
because liquor desulphurated by oxide purified gas that this 
liquor would do the same;—the one contained to a certain extent 
caustic ammonia, or 


object: in the first experiment, t 
No. 1 containing about 1} pints of desulphurated liquor; No, 2, 
3 pint, and No. 3, about } pint of water. Through these the foul 
gas from the condenser was , with the it that 10ft. were 
completely purified from sulphuretted hydrogen; there was a trace 
of carbonic acid, and also a trace of ammonia, the water not being 
sufficient to wash out the whole of the latter. 

is experiment was ted with the result that a like bert 4 
of liquor, though of a different strength, purified completely 154ft. 
from sulphuretted hydrogen, and the gas was left flowing for some 
time without being watched, and when next tested the solutions 
were quite foul, but 26ft. had passed through them. 

A similar experiment was also made with a solution of bi- 
carbonate of ammonia, 8 oz., and with a like result; 14 pints 
purified more than L5ft. 

It was now necessary to try whether a large quantity of liquor 
could be readily desulphurated, and therefore a 5in. pipe was laid 
from the retort flue to an exhauster that was not in use, and from 
this to a large scrubber charged with coke that had been in use 
some six oreight months. It was, of course, veryfoul. Being the 
first the entered, it was necessary to begin by purifying this 
vessel, which was accomplished by pumping in the smoke; the foul 
liquor was now turned on at the rate of ninety gallons an hou., and 
gradually increased to 400, which was rendered completely pure 
as it flowed from the scrubber: the spreading —— was not 
sufficient to distribute more than this, or I believe a greater 
quantity would have been pny nope A further experiment 
has shown that 500 gallons an hour could be desulphurated per- 
fectly; and I hope, with the same apparatus, to do considerably 
more than this. So far my expectations had been exceeded; it 
was then the end of November, the make of gas 80,000ft. per 
hour, and at this time the first attempt was made to purify 
the whole of the There were three scrubbers, two 
of them were used with desulphurated liquor, the third 
with water. The quantities used were of liquor 600 gal- 
lons, and of water 200 gallons per hour, this being the limit 
of the purifying power (which had not, nor had casi | else, 
been altered for the experiment), whereas I calcula that 
at least 800 gallons of liquor per hour would be required. Con- 
sequently the experiment did not succeed in purifying the gas of 
all its sulphuretted hydrogen, but that it nearly did the work I 
judge from the following facts: two first oxide purifiers 
through. which the gas was passing were+quite foul. On testing, 
after the experiment had begun, the gas before passing through 
the first purifier stained the lead paper, but at the outlet of ‘the 
same purifier, where before the experiment it was quite foul, it 
was now quite clean, and continued so for the first hour. The 
second box, which was also foul before the experiment, showed 
pure all the remainder of the day (from twelve to six), and on the 
next morning (the experiment being continued through the night) 
this box, as near as could be judged, was just in the same conditicn 
as before the experiment began. 

Since that time I have been engaged in adapting apparatus to 
the process, and in making other small experiments in order 
thoroughly to test its efficiency. 

Owing to various circumst , I only in getting a 
trial yesterday (May 22). The miake of gas was 29,000ft. per hour. 
The three scrubbers were used, Nos. 1 and 2 with 350 gallons of 
barely 5 oz. of liquor per hour each, and No. 3 with water. No. 1 
removed four-fifths of the sulphuretted hydrogen, leaving very 
little for the remaining vessels to accomplish, which they did so 
well that after completely pad ing the gas for seven hours, I 
shut off No. 1 and tried the @ffect of only one scrubber ‘with 
desulphurated liquor and one with water, which still purified the 
gas till I left, at the expiratiow6f an hour, but on returning, four 
hours later, I found it was not'quite pure. 

I found that four-fifths of fhe sulphuretted hydrogen in the 
gas was removed by the first serubber, and about one-fourth of the 
carbonic acid, and after pee through the three scrubbers the 
whole of the sulphuretted hydrogen was taken out and one half of 
the carbonic acid. 

The thanks of the meeting were accorded to the author of the 
paper. 

The Chairman: Perhaps Mr, Livesoy will tell the meeting 
whether he tested the illuminating power ? 

Mr. Livesey: I tested the illuminating power in the first ex- 
periment and found no reduction—that was when we were making 

,000ft. per hour. 

The Chairman: Will you just state the quantities of material 
that have been used in that case? 

Mr. Livesey: 600 ons of liquor for 80,000ft. per hour. 
That was about one to 120 oubie feet. 

The Chairman: But with what result? We did not gather 
what the results were. 

Mr. Livesey: Perhaps I was not clear on that point. I added 
two or three words while reading the paper, which, instead of 
making the statement clearer, seems rather to have had a reverse 
effect. I will refer to that partjagain. The two first oxide 
purifiers were foul when the experiment began, and immediately 
after the experiment was started-the first box gave a pure test 
and continued so for an hour. The second box, which was foul 
before the experiment began, also gave a pure test the remainder 
of the day—from twelve to six. But the next morning the second 
- tg just about the same test as it did before the experiment 
started. 

The Chairman: You spoke of sulphurous acid from the flues 
which was the agent of desulphurating. 

Mr. Livesey: It is the carbonic acid from the flue combined 
with the ammonia, driving off the sulphuretted hydrogen. Mr. 
Mann, of the City Works, mentioned to me the other day that 
some years ago he attempted the purification of refuse lime by the 
same means. He took the gases from the flues, and the carbonic 
acid drove off the sulphuretted hydrogen from the lime. 

The Chairman: Yes. That is the common chemical method 
for the purpose; but perhaps you will-tell the meeting what you 
conceive to be the exact process, and whether you tested the gas 
before it reached the purifier, so as ‘to ascertain its condition. 
How do you —_—? the action of the purifier from the action of 
this agent? You do not give us what the result was before the 
gas reached the purifier. 

Mr. Livesey: I hardly understand you, sir. 
foul gas from the condenser, 

The Chairman: Yes ; with which you mixed the smoke, as you 
term it, of the flue. 


led 








It was the ordinary 








Mr. Livesey: I did not mix it with the gas. Thedesulphurating 


et, , 
Chairman: You the smoke through the liquor, and 
hues you gone Goo Gus tcongh Os too. 

Mr. Livesey: Y z 


: Yes. 

The Chairman: Then the meeting desires to know what was the 
condition of the gas after it had been acted npon by the liquor, 
and Wwe 2) Snncelen Sues ty ee Sennen. 

Mr. Livesey: The ition was thus: before it was 
acted upon by the liquor there were 2} per cent. of sulphuretted 


drogen in it, and 2 cent. of carbonic acid. 
ae Chairman: adhe by ? 

Mr. Livesey: By the cooper’s tube. After it had the 
liquor there was no huretted hydrogen at all, and the carbonic 
acid was reduced to its previous amount. 

Chairman: You mean the condensation of the 





e Chairman: Was there any effluvium 
uretted 


Mr. Livesey: The sulp! 


hi 
liquor must be taken awa: chimney. 
‘The Chairman: And rs Bcd the chimney ? 


Mr. Livesey: Yes ; 
P. . Livesey would ex ~ bed the meet- 
e 


> 
Mr. Goddard : Perha; 
ing the manner in whi 

r. Livesey: The carbonic acid takes the place of the sul- 
phuretted hydrogen. The liquor, as we commonly of it, 
is a mixture of carbonate and hydro-sulphate of ammonia; and by 
passing the smoke through it the sulphuretted hydrogen is driven 
off entirely and it becomes carbonate. It was-done in a scrubber. 
The smoke was drawn from the flue by an exhauster and passed 
into the bottom of the scrubber, just in the same way as the gas. 
The liquor was passed in at the top and as it flowed from the 
bottom of the scrubber it was pure, and the smoke as it issued 
from the top was very foul with sulphuretted hydrogen. 

The Chairman : Sufficiently so to inflame ? 

Mr. Livesey : No, it did not inflame. I did not try it. ButI 
am quite sure that the great excess of carbonic acid with it would 
prevent that. 3 

The Chairman: What quantity of air from the flues did you 
pass through the liquor? 

Mr. Livesey; I calculated that about 12,000ft. an hour was 
passed through to purify these 500 or 600 gallons of liquor. 

The Chairman ; About 20 to 1? 

Mr. Livesey : Yes. 

The Chairman: You did not ascertain precisely the chemical 
operation performed ? 

Mr. Livesey : No. 

The Chairman ; You have inferred that ? 

Mr. Livesey : I have only inferred it, but I know that it pro- 
duces of ammonia by testing by sulphurous acid. The 
effervescence, I think, showed the presence of the carbonate. 

The Chairman: You did not ascertain the effect of the sulphu- 
rousiacid. You attributed all the effervescence to carbonic acid? 


Mr. Livesey : Yes, sulph cA ve 1 
because’ on testing with acid the a 
quarter of an ounce. Tf “had produced the 


effect, tlie liquor would have been converted into sulphite of 
ammonia. ; 

Mr. Wood (of Hastings) inquired whether any test was applied 
to ascertain the tity of sulphur compounds before and after 
the —e og 
Mr. Livesey ;:I have not been able to do that. I made a test by 
Dr. Letheby’s apparatus for bisulphide of carbon before the expe- 
riments yesterday, and I set up another while it was going 
on, but I have not had time to get the result. I mentioned the 
matter. to Dr. Letheby, and he expressed his opinion that the 
sulphur compounds would be removed. It would be advisable to 


use lime instead of oxide, ta 
whether this process at all affects 


Mr. Wood: Iwant to:know 
the quality of the gas? 
Mr. Livesey : I cannot answer that at present. 
The Chairman: Is the meeting to understand, so far as your 
experiment was carried, ‘that 1, of smoke, as you term it, 
ified 80,000ft. of gas, going through thé 600 gallons of liquor 
intermediately ? 
Mr. Livesey: No, it did not do that altogether. It did not 
quite purify it. 
The Chairman: But we want to know how nearly it purified it? 
Mr. Livesey : That experiment went'on for thirty hours, and I 
have only arrived at the conclusion by inference; but, as nearly as 
I could judge, it purified about Mey hours’ gas. We 
might say, not speaking from actual’ , it would perhaps 
purify 12,000ft. an hour. wil Ss 
The Chairman: Did you blow the smoke through in a heated 
state? 
Mr. Livesey : No, we cooled it; otherwise we should have lost 
the ammonia, 
The Chairman: Did you apply anything more than the long 
pipe, or did you apply water? A 
r. Livesey: We used a long 5-in. pipe.’ There was a length of 
pipe—150 at least—exposed to the air. 
he Chairmany I think ‘now, gentlemen, you know the pro- 
cess. FA ? tit aw ee . 
Mr. Warner requested that’ Mr, Livesey would, when his pa; 
was published, thelude’ the experiments which he was now uy. 


ing on. vt 
Mr. Livesey:’We have been ada 


pling apperstus, o I think 
from this time we shall make '¢ + to purify the whole of 
the for the’next three or four and in that time we 
should be able to make experiinents 8 to testing’ t 


or bisulphide of 
-Learbon, There was a considerable stock of gas in the gachbldiiex: 


I had no means then of testing the gas as it leaves the scrubbers, 
but I am having an apparatus fitted for the If it is 
allowed to mix-with the other gas yow cannot get ite results. 

A Member ‘asked what were the products of combustion, and 







wh or not it spoiled an exhauster to have hot products in it? 
satiienars I Led to chtaeatteetond teen Face dite four 

beds ‘into per: ney shaft, 7 : t) 

undiluted as } at Ff 


that it may get tool before it reaches the exhauster. . 

e Chairman requested Mr. Livesey, when he made. further 
experiments, to test the illuminating power very carefully, im order 
to ascertain whether there was any eetemental effect produced by 


. Livesey: I shall do it, certainly. When I made the experi- 
ments I tested ' on one day; but’I do not think that is satis- 
factory. Ast iments will now be continued pi fora 


month I shall betable to test the illuminating power day by day, 
and shall then to arrive at a conclusion. 

The Chairman: And ascertain the amount of other compounds 
of sulphur remaining in the gas. 

Mr. Warner: As one of the members has just observed, and as 
you, sir, have mentioned in your address, this matter is a very 
important one. Supposing Mr. Livesey has not completed his ex- 
periments by the time that his paper will go to press, I hope he 
will, on the completion of those ex ents, favour us, 
the medium of our own journal, with the results. I am sure'the 
association will then feel more deeply indebted to him than they 
are even at present. 

Mr. Livesey said he should be most happy to pubtish his results 
from time to time. 


The Chairman: This is so important a matter that if we can 


two 
anda It was perhaps not a very accurate experi- ‘furth 
e ( i 


ae 


ti , ent for the 


Sk opt tase Repeats Ce Sa Se 
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Mr. Livesey exhibited a small bottle of the desulphurated liquor. 
ond chewed See # eats no discoloration of the lead 
He then exhibited a of leaid emmonie, whieh, be anid, ea 
et ee ae & his without the intervention of 
sulphuric acid. He was not acquainted with the process by which 


btained. 
The Chairman: Did your friend redistil this? 
Mr. Livesey: He deodorised it first, and distilled it. 
The Chairman: In clear water? 


Mr. Livesey: I believe so. 
The Chairman: I opeee he would not fail to succeed in that 
operation. It is simply the “liquor ammonis” of the shops, I 


su ? 
Mr. Livesey: It is similar. 

A Member suggested that Mr. Livesey should, before making his 

er experiments, put himself into communication with Mr. 

Deg eae ee Eidos cone kik ’'The pelet ot 

e-might give -Mr. some ts. @ point a 

which at. uve fd pa he fc from the retorts Tito the 

iquor was, as a . Laming’s 

Mtr. Livesey: His pr . See rt) age 

The Member said he. also wished that Mr.. Livesey, in his next 
i would estimate the amount of- heat required by his 

ascertain whether the heat of the gasworks was 


Mr. ae Ll go int those — a - to Mr. 
Laming, I ma: t a} ow as much o as 
one present. We had him ton meat at our works oF aed 
ma iments, and I think we are very glad that we have done with 


em. 

The Chairman: I think we should be.ver y much obliged.to Mr. 
Livesey for bringing forward these experiments, which are not 
encum with a patent. 

Mr. Livesey: I must correct you there. The process is patented. 
I do not see the advantage of giving anything to the public, seeing 
the way they treat one. 

The Chairman: I think it is not very desirable that we should 
suggest to any gentleman to put himself into communication with 
any gentleman who may have antagonistic interests, 

. Barlow said that he followed Mr. Laming’s experiments for 
some time, and he believed the failure was due to the large loss of 
ammonia in the desulphurating process. There was not sufficient 
ammonia to carry out the process. 

Mr. Livesey: The oxide absorbed so large a quantity of 
ammonia? 

Mr. Barlow: Yes. 

The discussion of Mr. Livesey’s paper then terminated. 

[The association concluded its sittings on Thursday. We are 
compelled to defer our report of the remainder of the proceedings 
until our next impression. ] 


THE PROJECTED IRRIGATION WORKS IN EAST 
INDIA. 


In a lengthy note on the measures to be adopted for the extension 
of eo works in India, Col. R. Strachey, R.E., the Secretary 
of Public Works to the Indian Government, states, as a “‘ possible 
list of requiremerits, that £6,250,000 should be spent in the 
Punjab; in the ‘North-western provinces and Oudh, £6,750,000; 
in Bengal, £2,000,000; in British Burmah, £1,000,000; in Madras, 
. £5,000,000; in the Central provinces, £1,000,000; and in Bombay, 
£7,000,000; making'a grand total of £29,000,000. This he thi 
“a very moderate estimate of the sum that might be usefully 
applied to irrigation works” within the next ten or fifteen years; 
and he “considers that as much as forty or fifty millions sterling 
could be beneficially laid out on this class of works within the 
next twenty or ee a years, in addition to any sums forth- 
coming from the surplus income.” As to the additional number of 
civil engineers required, he reckons. that in the North-western 
provinces and Oudh that ‘‘an addition of 100 officers of the engi- 
neer grade«might be necessary; and at the same rate for allIndia; 
after an expenditure of twenty. millions had taken pees, about 
300 additional engineers of allgrades might possibly; be required. 
It is, however, most likely.that: the above estimate is‘in excess‘of 
the truth, as it would obviously not be necessary to increase the 
establishments directly in proportion to the increased extent of the 
works. The present number of engineers of all classes employed 
in all India is about 580, so that the probable increase of establish- 
ments would amount to, say, 50 per cent. on the whole. The 
largest increase would, of course, take place in the first four or five 
years, and the chief part of the demand must obviously be met by 
obtaining civil engineers from England. The eventual recruiting 
of the establishments could cause no difficulty, as the, whole 
number required year by year would not be likely to exceed thirty 
the supply of Royal ineer officers, the 
say, twenty or thirty yearly.” 





or forty, 
present supply being, 








SIR W. ARMSTRONG’S WATER-PRESSURE 
ENGINES. 


We have much pleasure in laying before our readers, according 
to a promise made a few weeks since, diagrams of a water- 
pressure ee designed and constructed by Sir W. G. Armstrong 
and Co,, Newcastle, and applied by them to the purpose of 
opening and closing dock gates, &c., and, in fact, to general 
purposes a rotatory motion is required. 

The engine illustrated is supplied from an artificial head 
obtained with Sir W. G. Armstrong's accumulator, which has 
been fully described in recent numbers of Taz Exorneer, with 
a working pressure of 700 Ib. to the square inch. The immense 
pressure thus at command enables the required puwer to be 

ied with a comparatively small engine; the engine illustrated 
Only occupying a space of four square feet. A natural head is 
seldom met with sufficiently high to give the above-named pres- 
‘sure;but in mountainous districts a head of from 200ft. to 300ft. 
is often met with. The power derivable from a stream at this, 
or at a much lower height, could be very advantageously applied 
t various purposes by, water-pressure engines. 

Sir W. G. Arnistrotig has very wisely considered the necessity 

of ucing, anid we are glad to see he has produced, an engine 
which gives very satisfactory results, with pressures derived from 
“natural heads. This mode of working admits of the water being 
stored up in reservoirs, from which it can be conveyed any dis- 
i tance to the locality wh may be required. At some lead 
mines in a hilly district at Allenheads, Northumberland, Sir W. 
Feist many years ago erected water-pressure machin 
deriving its supply from the hills, and applied to the purposes of 
draining the mine, raising, crushing, and washing the ore, with 
complete success. 

In 1842 Mr. J. Darlington designed and erected at the Alport 
mines, Derbyshire, a direct-acting water-pressure engine, with a 
cylinder 50in. in diameter; stroke, 10ft.; with a pressure column 
of 182ft.; average speed, four strokes per minute; total pressure 
on the piston, fifty tons. Mr. Darlington empl a double 
system of valves to admit the water gradually for the purpose of 

ucing asmoothness of action. Sir W. G. Armstrong’ssystem - 
of relief valves, which has since- been: introduced,. has removed & 
great practical barrier which previously retarded the development. - 
of this kind of mechanism. . ¢ 

The principal improvement introduced: reéently in the engine’ 
illustrated in the diagram, is the mode of rendering it double- 
acting, which has superseded the single-acting engine by dispens- 
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SIR W. ARMSTRONG’S IMPROVED WATER-PRESSURE ENGINE. 


_(CONSTRUCTED RY SIR W. ARMSTRONG AND CO.) 
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ing with one of the three cylinders and bringing the forte to | 
bear four times in the crank circle instead of three. The | water contained in front of the piston is driven back into the | 
cylinders, are made to oscillate and the plungers are attached | pressure pipe, which absorbs half the force exerted, while the 
directly to the crank pin; a piston is formed at the inner end of | remaining orce is transmitted to the crank pin. In the in-stroke 
the plunger with an area double that of the plunger, presisely | the force expended in driving the water back into the pressure 
pipe during the out stroke is brought into action, while the 
water at the back of the piston is exhausted. 





as shown in a recent number of this paper. Water is 
admitted behind the piston while the front is placed in com- 
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munication with the pressure pipe. Thus, in the out stroke, the | 
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A, is the pressure pipe; B, the exhaust pipe; E, the governor 
valve; N, @ pressure pipe; G, the slide valve for producing 
admission and emission to and from the cylinder D; J, a pres- 
sure pipe communicating with the cylinder D in front of the 
piston; the slide wry derives its motion from the oscillating of 
the cylinder, and is of the D-shape. These engines run 
at a very high velocity, and give much satisfaction. 











- any rate, it may 
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MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 29th, 9 p.m.—The Presi- 
dent’s. Annaal Conversazione. 

KOYAL ‘UNITED SERVICE INSTITUTION, Whitehall-yard —Lecture at three 
o'clock, Friday, June ist: * Commissariat Operations during the Campaigns iu 
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SMOKE. 

Tuat the prevention of smoke, in any furnace what- 
soever, is a mere question of scientific adaptation, of a 
little extra expense in the first instance, and of a little 
extra continuous care, may be looked upon as an acknow- 
ledged truth needing no more proof than what has been 
afforded by long experience. ‘That a certain saving in fuel 
can be frequently etfected by preventing the development of 
smoke is equally a matter of experience. On the other 
hand we have the visible and tangible evidence of the 
intensely murky state of our manufacturing cities to show 
that these traths are practically disregarded. This is 
universally acknow.edged to be an enormous. sanitary and 
commercial evil, affecting the death-rate of our manufac- 
turing districts and accelerating the time when England will 
be without coal, and we cannot help ascribing its existence 
tothe inertia and ignorance of the great mass of our manu- 
facturers. Acknowledging the fact that, in many cases, the 
hurry of competition does and must prevent this class 
from giving an attention to the matter in hand that would 
lead to reform, the unimpassioned observer must come to 
the conclusion that the root of the evil is to be sought in 
some of the many administrative shortcomings of what 
is termed self-government. That this is indeed the case 
must be clear to any reader of the late correspondence, 
between the Home-office and the municipalities of our 
great cities, called forth by the last debate in the House 
of Commons on the smoke nuisance. 

On the 12th of last March the Home-oftice wrote to the 
mayors of Birmingham, Derby, Huddersfield, Leeds, 
Leicester, Liverpool, Manchester, Newcastle-on-Tyne, 
Sheffield, Sunderland, Swansea, Wolverhampton, Wor- 
cester, and to the stipendiary magistrate of the Potteries 
district, at Stoke-on-Trent, asking these gentlemen to state 
what enactments against smoke were in force in these 
several places; whether the enactments extended to all 
“ranches of industry ;” how long had they been in 
force ; to state the means taken for improving the 
law; the resulting’ number of convictions in each 
successive year; and lastly, the effect produced by 
“these enactments in diminishing the nuisance?’ The 
municipalities of all these towns have replied, with the 
single exception of the authorities of sulphurous Swansea. 
According to the answers of the majority of the munici- 
palities, the legal basis for proceedings against the smoke 
nuisance .is afforded by the 108th section of “The Towns 
“ Improvement Clauses Act, 1847” (10 & 11 Vict., c. 34), 
which has, in most of the large towns, been incorporated 
without much change into the local “Improvement 
Acts,” for many places. This is the case 
with the Birmingham Local Act of 1851 ; the Leeds Act 
(19 & 21 Vict., c. 115); The Liverpool Sanitary Amend- 
ment Act, 1854; the Manchester Act of 1851—a 
local Act, in 1844, was previously in force in Man- 
chester; the Newcastle-upon-Tyne Improvement Act, 1853; 
the Borough of Sunderland Act, 1851 ; and the local Act of 
Wolverhampton, 1853. At Derby, Huddersfield, Leicester, 
Sheffield, Stoke-on-Trent, the 1847 “Towns Improvement 
Act” is in force in its entirety. Now the 108th section of 
this Act is, as appears to us, exceedingly ambiguous—at 
so twisted as to exempt some of the 
most notoriously smoky furnaces—though, on the other 
hand, it might be made a formidable weapon against the 
smoke nuisance if wielded by a determined bench of 
magistrates. To show'how pliable the old Act is, though 
apparently so stringent, it must be observed that at 
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ment Act incorporates the previous ‘owns Improvement 
Act. At Worcester, the Towns Improvement Clauses 
Act of 1847 is i with the Government 
Act of 1858 —the Public Health Act of 1848 having been 
in operation there. 

At Huddersfield, Manchester, Newcastle, Stoke-on- 
Trent, Sunderland, Wolverhampton, and Worcester, the 
enactments are stated to extend to “all manufactures.” 
At Derby are allowed the numerous exemptions under 
section 45 of the the Local Government Act of 1858; and 
at Leicester and Sheffield the enactments bear upon steam 
furnaces only. At Leeds it is honestly confessed that 
several trades are practically exempt. From “Liverpool 
the mayor writes that steamboats plying between that city 
and the Isle of Man have been beld not to be within the 
law ; and puddling furnaces are also practically exempted 
by the proviso in the local Act, by which persons who 
have done their best’ to consume the smoke cannot be 
punished. Such is a brief account of the legislative hotch- 
potch which has been concocted in this practical country 
with the presumed intention of preventing a most dele- 
terious and wasteful nuisance. 

At Birmingham the enactments are stated to have been 
in force since 1853; at Derby since 1860; Huddersfield 
since 1859; at Leeds and Newcastle-upon-Tyne since 
1856. At Leicester the bye-laws against smoke have been 
in force since 1857 and 1859. e first. information 
according to “ The Liverpool Sanitary Amendment Act ” 
of 1854 was laid in June, 1855. The two local Manchester 
Acts of 1844 and 1851 have been in force since those dates 
—with what result anyone knows who has lived in Man- 
chester. The clause of the 1853 local “ Improvement 
Act” of Newcastle against smoke—a repetition of that in 
the general Towns Improvement Act of 1847—was only 
acted upon in September, 1856. The bye-laws of Sheffield 
were passed in 1854, but the smoke clause in the 1847 
Towns Improvement Act has only been in force since 
September, 1864. Though the Stoke-on-Trent authorities 
say that the enactments bear “ on all” furnaces, they then 
make the contradictory statement that the enactments 
have only been “in force since the adoption of the Local 
“ Government Act.” 2 : 

The ordinary means supposed to be taken for enforcing 
the law are proceedings before justices on information of the 
inspectors of nuisances, when the offender is liable, accord- 
ing to the 1847 Act, to.a fine of forty shillings. This ‘is 
stated to be done at ow Derby, Leicester, New- 
castle, Sheffield, and Sunderland. At Huddersfield a 
more a method is adopted, and observatious are 
taken by inspectors of “dense” and “moderate” smoke, and 
since 1860 prizes have been ‘given to stokers “who, * by 
attention to their furnaces, caused least smoke. At 
Leeds, a special committee of the town council is appointed 
to carry out the law ; at Liverpool a mechanical engineer 
and his assistant are exclusively employed in looking 
after smoke nuisances, and attending before justices to 
support informations. At Manchester the nuisance de- 
partment of the corporation inquire, and on finding 
an infringement of the law inflict a fine, which'is usually 
paid; if not, proceedings are taken before magistrates. 
The authorities ‘of Stoke-on-Trent plainly confess that 
the law is a dead letter throughout the Pottery districts. 
At Sunderland the town council appears to have obtained 
promises of reform; and at Wolverhampton nothing at 
all has been done, though the subject has on several 
occasions occupied the attention of the town council. 
Worcester contains but few manufactories, and there have 
accordiugly been only few complaints. 

The fairest test for the zeal’ of the corporations is 
evidently, other things being equal, the number of couvic- 
tions. ‘The greatest number of convictions have thus taken 
place in the city of Liverpool. In the six months ending 
1855 seventy-three persons were convicted in Liverpool. 
This appears to have had its effect for a couple of years. 
In 1859 eighty-four persons were fined, and only eleven the 
next year. In 1864 the number rose to 105, and in 1865 
to not less than 142, At Birmingham the number of fines 
rose from three in 1854 to seventy-two in 1861, and then 
gradually fell to thirty in 1865. At Manchester no cases 
have been brought before the justices since 1857. At 
Sheffield rather more zeal has been shown. In 1855 there 
were fifty-nine convictions; in 1856, seventy. This 
number then fell to four’ in 1860, rising to seventy-four. 
in 1865. At Leeds but few convictions have been made. 
An indirect effect of Sir W. G. Armstrong’s inaugural 
address before the Newcastle meeting of the British Associ- 
ation (1863), in which he spoke so strongly about the waste 
of fuel, is perhaps ap sony in the twelve convictions at 
Newcastle during that year, though no information seems 
to have been laid during the two previous years, and only 
two fines have been leviedin 1864and in 1865. At Hudders- 
field, Stoke-on-Trent, Sunderland, and Wolverhampton, no 
proceedings have ever been taken. 

Then comes the important question as to the effect of these 
Acts of Parliament in diminishing the smoke nuisance, or 
rather, more properly speaking, the results’ of the mode in 
which these laws are actually administered. As the adminis- 
trators themselves speak about the effect of their own work, 
it need scarcely be said that the accounts sent’ to the Home- 
office aremostly very favourable. From Birmingham we hear 
that the quantity of smoke has been diminished, as almost 
all furnaces or fire-places are fitted “ some method for 
consuming the smoke sige At Liverpool it ap; 
that though the smoke -nuisarice ‘is: considerably dimi- 
nished things would be better if the fines were more 
uniform, as the highest fine is £5, however often the 
person may have offended. The Manchester authorities 
say that there has been a marked improvement—what 
Manchester must have been »efore this marked improve- 
ment it is difficult to say. The Sheffield letter is more 
ingenuous; it is observed that the smoke is to some 
extent diminished, but that manufacturers generally 
evince reluctance to comply with the bye-laws. The 
Huddersfield authorities say that the average amount-of 


dense smoke is “reduced from 16} to 6};” and the’ 





The first thing that will strike the reader is the impor- 
tant omission in Sir s letter in not requiring 
a statement of the coal annually burnt in each town within 
a given area. Some test as to the amount of soot in the 
air is also required, and it is not impossible that this test 
might be found in an average of a few analyses of the 
rainwater gathered in each city at given periods of the 
year. rt 

grmtghs _ *~ BLOWING ofr. ' 

A REMARKABLE diversity of opinion exists regarding the 
amount of fuel” wasted by the practice of blowing off 
super-salted water from marine boilers. This loss is 
estimated by different engineers as varying between four or 
five per cent. and one-fourth of the whole heat derived 
from the combustion of the fuel upon the grates, The 
questions involved are really so simple that it is not easy 
to see why they’are not clearly understood, and we almost 
feel compelled to apologise for dwelling on the subject for 
a moment. It cannot be denied, however, that mis- 


_apprehension exists, and as the subject is interesting and 


important it is worth while to endeavour to set the whole 
matter in a clearer light. A certain amount of uncertainty 
has been, doubtless, imparted by differences in the condi- 
tions under which the super-salted water is expelled. 
Thus one sea-going engineer finds that on board a icu- 
lar ship the loss amounts to a given percen while 
another finds that it is considerably more or considerably 
less, as the case may be. In comparing notes the parties 
concernedare apt to assume that theconditions areinvariably 
the same, and thus confusion creeps in and opinion takes 
the “ogee of fact. Some engineers blow off but one-fourth 
of the whole feed, while others blow off one-half, or even 
more. Again, refrigerators, or more properly regene- 
rators, are fitted to some ships and not to others, while the 
temperature at which the feed enters the boiler and the 
pressure carried constantly vary in different ships. It is 
— too, that the rules given for ge | the loss 

y engineering authorities are neither so simple nor so 
complete as they might be. Thus the rule given by 
Mr. Bourne, at page 212 of his admirable treatise on the 
steam engine, is needlessly complicated and obscure. 
Mr. Murray, too, has made loose assumptions, not consistent 
with practice; and a further element of discord is 
introduced by confounding the ratio which the heat wasted 
bears to the heat utilised, with the ratio existing between 
the heat wasted and the total heat im to the water 
—two very different things. If our readers will follow us 
for a moment we fancy we can put the matter in a clearer 
light than has yet been done by any author with whose 
writings wé are acquainted. In order to avoid needless 
prolixity we shall select a case for illustration such as is 
met with in every-day practice; no difficulty will be met 
with ini applying the results arrived at to other cases. 

The point to be considered is simply what pro- 

rtion of the whole heat. developed is wasted by 

lowing off, and it is obvious that as a preliminary 
step it is necessary to establish somé meastre—to lay down 
some terms, in which we can express the whole quantity of 
heat imparted to a given weight of water, before we can 
define any precise ratio, The sensible temperatures, as 
measured by the thermometer, will not alone suffice for 
this purpose, because it is obvious that the thermometer 
can only measure differences in the intensity of heat, but 
cannot at all determine the absolute quantity of heat 
required to produce that intensity. The thermometer will 
mark 212 deg. whether the volume ‘of boiling water in 
which it is imme one pound or ten thousand 
pounds; but’ we know that the latter contains ten thousand 
times as much heat as the former. A very excellent 
standard has, however, been established, known as the 
“unit of heat,” this unit being the quantity of caloric 
uired to raise one pound of pure water at 39 deg. 
through one degree of Fahrenheit’s thermometer. _ Thus, 
by multiplying the number of degrees by the number of 
pounds, we can always determine accurately the number of 
units of heat which have been applied to any given quan- 
tity of water. 

According to the best practice, one half the whole quan- 
tity of water introduced into a marine boiler is blown off, 
and therefore the water contained within the boiler is 
never permitted to contain more than ,; of salt. If this 
rule is carefully adhered to, and the blow-off pipes and 
scum pans are properly a well-constructed 
boiler, with vigorous circulation, will keep comparatively 
clean for a long time. In the French navy continuous 
extraction is practised, and by the regulations of the 
service one-half the feed is blown off. In our own 
navy various systems of blowing-off are practised, but 
the quantity extracted is about the same. Of our commer- 
cial marine a nearly similar statement will hold good. 
We shall therefore assume that to blow off one half the 
whole feed is the habitual practice, to which rule there are of 
course certain exceptions, Taking now the case of a boiler 
carrying 25 Ib. steam, let us see how much heat is wasted. 
Let pomeres that two vessels, each capable of a just 
one pound of sea water, can be exposed to any source of heat 
by which their contents may be heated or evaporated under a 
given pressure and temperature. One of these vessels we 
shall term A, the other B. Let us now place A on the 
fire, and raise its contents to the tem proper to sea 
water containing 4; of salt, under a pressure of 25 tb.— 
say, omitting fractions, 270 deg. It is then clear that the 
whole quantity of heat imparted to the water contained in 
A represents 270 units. This deduction is not strictly 
accurate, as the pound of sea water is not an accurate 


-measure of the thermal unit, but the difference existing is 


so trifling that it is unnecessary to take it into account 
here.. Let us further assume that, as takes place in ~ 

















; 
} 
| 
| 
| 
i 
| 


epee sod elengee 253 


| 
" 


THE ENGINEER. 


May 25, 1866, 





, this pound of water is then all t this 


to be 
prevented, In order to accomplish this o in addition 
to the 270 units already im as many more must be 
Sn ghee water as will makeup the total toabout 1,200. 
We thus find that 1,200 units of heat are required to 
convert our pound of water into steam of 25 tb. ure. 
If we suppose now that 270 units of heat only are imparted 
to B, and that, while the contents of A are being eva- 
vorated, those of Bare gradually transferred to it, we shall 
ve a case almost precisely similar to that which occurs 
in ordinary practice—the contents of B answering to the 
feed—if we suspend the whole operation as soon as one 
pound of water is evaporated, and throw away the pound 
remaining in A, This pound of course represents half 
the feed blown off, and we see that the loss is thus 
exactly as the whole quantity of heat im to half 
the feed in raising it to the boiling point, is to the 
whole heat imparted to the other half of the feed 
in raising it to the boiling point and evaporating it. 
The whole quantity of heat imparted to half the feed is 
represented under the conditions by 270 units given to 
vessel ‘B. The whole quantity pes gens in raising the 
other half to the boiling point and evaporating it is re- 
presented by 1,200 units given to vessel A, therefore the 
ratio of the heat wasted to that utilised in effecting 
evaporation will be as 270 is to 1,200, or 22°6 per cent., and 
the ratio of the heat wasted to the total heat applied will 
be as 270 is to 1,470, or 18°3 per cent. The truth of this 
statement is easily demonstrated. The whole number of 
units of heat imparted to the water contained in both 
vessels was in all 1,470, or 1,200 to A and 270 to B, but 
at the termination of the experiment only 270 deg. of heat, 
representing 270 units, remained in the vessel A, which 
had been transferred to it from B. The only way in which 
the expenditure of the remaining 1,200 units can be ac- 
counted for is by the conversion of the pound of water into 
steam. It may perhaps be objected to this that the ex- 
periment is not a correct illustration of what takes place 
in practice, as the feed is not at 270 deg,, the temperature 
of the contents of B, but this objection hardly deserves a 
moment's consideration, as it is clear that whether the feed is 
heated within the boiler or without the boiler, the rise in 
temperature is equally due to the combustion of coal upon 
the grates. Nothing can be saved by heating the feed 
previously to its introduction to the boiler unless the heat 
so imparted is derived from that which would otherwise be 
wasted. 

Thus we see that under certain conditions the heat 
wasted by blowing off may amount to rather more than 
18 per cent. of the total heat developed, but it must be 
borne in mind that in one important respect these con- 
ditions are so unfavourable that the practical loss must of 
necessity be much less than 18 per cent. We have assumed 
that the initial temperature of the water in the vessel 
A and B was 0 deg., or zero,* but the average temperature 
of sea water being in reality about 42 deg., we must 
make a proper deduction for this fact, as so much less*heat 
has to be taken from the coal burned, even if the feed is 
drawn directly from the sea. But in practice the feed is 
always drawn from the hot well at a temperature of, say, 
110 deg., and this fact materially modifies the results at 
which we have already arrived. If we suppose the 
vessels A and B to be filled at the commencement of the 
experiment with water at 110 deg. Fah. instead of water 
at O deg., it is easy to see that A will require but 1,090 
units instead of 1,200 to evaporate its contents, while B 
will require but 160 units instead of 270 units, to raise it to 
270 deg., and therefore the heat wasted -by throwing away 
(blowing off) one pound of water at the conclusion of the ex- 
periment will be represented by 160 instead of by 270. Our 
calculation will then stand thus : The ratio of the heat lost 
to thegotal heat imparted to the contents of the boiler will 
be as 160 is to 1,250, or, in other words, 12°85 per cent., while 
the ratio which the heat blown off bears to that utilised in 
evaporation will be as 160 is to 1,090, or 14°67 per cent. 
It will be seen, further, that any increase in the pressure 
will slightly increase the loss by blowing off. ‘Thus, if 
the pressure were raised a few pounds, the temperature of 
the boiling point would become 280 instead of 270, and the 
ratio would then stand as 170 to 1,090, instead of 160 to 
1,090, From the foregoing we may easily deduce the fol- 
lowing easy rule for ascertaining the amount of heat lost in 
blowing off :—Subtract the temperature of the hot well from 
1,200 deg. and multiply the remainder by the number of 
pounds of feed-water which enter the boiler in one hour; 
then from the sensible temperature of the water in the 
boiler subtract that of the water in the hot well; multiply 
the remainder by the number of pounds of water blown 
off in one hour and divide the first number obtained by 
this. The quotient will give the ratio of loss. Thus, let 
us assume thata boiler is worked at 25 lb, pressure; that 
it receives 100 cubic feet, or, in nbund numbers, 64,000 Ib. 
of feed per hour, of which one half is blown off, then sub- 
tracting the temperature of the hot well, say 110 deg., from 
1,200, we have, as a remainder, 1,090, and this, multiplied by 
64,000= 69,760,000, Next, from the sensibletemperature in 
the boiler (270deg.), subtracting that of the hot well (110deg.), 
we have left 160 deg., and 160 x 32,000 Ib. blown off each 
hour, givesa product of 5,120,000. Then dividing 69,760,000 
by 5,120,000, we have, as a quotient, 13°6, that is to say, 
about one-fourteenth of the total heat is wasted. In 
certain cases regenerators are employed, by which the 
water blown off is made to pass chromgh vessel containing 
a great number of tubes through which the feed is sent as 
it is drawn from the hot well. In theory it is possible by 
this means to raise the temperature of the feed to that of 
the boiler within a very few degrees, and in practice such 
an object can be nearly attained, the loss by blowing off 








* Water cannot exist otherwise than in the solid state at the 
zero point. About 180 units of heat are required to liquify each 
pound of ice, and it thus follows that, in order to raise a pound of 
water from zero to 270 deg., about 450 thermal units are really 
required. The sea-going engineer, however, never has to deal 
with feed-water in the solid condition, and we have therefore 
thought it unadvisable to complicate our illustration by including 
— may be termed the latent heat of the feed-in our calcu- 

ions, . 





is thus reduced to but one or two per cent. It is not easy, 
however, to keep tors clean, and they are not very 
generally used; should one be used, in working dut the fore- 

ing calculation instead of taking the temperature of the 
hot well as a factor, that of the feed as it leaves the 
regenerator should be selected. 


THE LONDON GAS COMPANIES. 

Ir is notorious that unceasing complaints have been heard 
for some years in the metropolis about the low illumi- 
nating power, the impure quality, and the high price of 
the gas. This low opinion of the public found an expres- 
sion last year in the popular and ridiculous notion that 
the Nine Elms older exploded because the gas it con- 
tained was “adulterated with air,” purposely forced in by 
the com . These complaints — in many instances 
thoroughly justified—have perhaps been strengthened by 
the occurrence of this very explosion—much currency being 
accidentally given to the notion of the explosiveness of 
gasholders from the fact that the Times office is in the 
immediate neighbourhood of a large gasholder. Under all 
these circumstances it is scarcely to be wondered that a 
parliamentary committee should have been appointed to 
take the whole matter into consideration. On the 6th of 
March last, on the second reading of the London (City) 
Corporation Gas Bill, it was accordingly entrusted to a 
select committee; it was also ordered “that it be an in- 
“ struction ‘to the committee to inquire into the operation 
“ and results of the Metropolis Gas Act, 1860.” Four other 
London gas bills were afterwards placed before this parlia- 
mentary committee—consisting of Messrs. Russell, Dutton, 
Morrison, and Lusk, Sir John Trollope, Sir W. Gallwey, Sir 
John Ogilvy, Mr. Kinglake, Mr. Hartley, and Mr. Paull. 
After examining a number of witnesses and taking evidence 
extending over eleven days, the committee, after delibe- 
rating for nearly three days with closed doors, agreed, on 
the 15th instant, to a lengthy and important report, which 
will probably form the starting point for considerable 
changesin the gaslighting of the metropolis. The committee 
is still sitting, having to deal with the several other gas 
bills of various companies referred to them by the House. 

The voluminous evidence adduced before the committee 
has not yet been published, but judging from the scraps 
that have got out here and there, it must be of a very in- 
teresting andimportant kind. It appears that not less than 
£1,769,261 19s. 9d. were paid for gas in the metropolis for 
the year ending 3lst December, 1865; and this sum must 
annually increase with the rapid growth of London. It is 
clear that much of this large amount of money has been 
levied in a very unequal way on the consumers. The 
London Gaslight Company, for instance, have been charg- 
ing, in outlying districts, 5s. per 1,000ft.; the Phoenix 
Company, 4s.‘ 9d.; though the Independent and South 
Metropolitan have been able to make a profit on only 3s. 4d. 
per 1,000, A yet more extraordinary discovery was that 
one company is now actually supplying gas at 2s. 103d. per 
1,000 cubic feet, though the other gas companies, by the 
aid of the 1860 Act, have been charging 4s. 6d. it would 
thus appear that the inhabitants of London have been 
paying, since the Act of 1860, above half a million of 
money per annum more than they ought to have done; 
and this extra price was not for gas of an expressly supe- 
rior quality, but for gas of very inferior illuminating power, 
and giving out such fumes as to take away the colour of 
silk goods—as testified by Messrs. Howell, James, and Co. 
—and to rot leather. The last circumstance was shown by 
a well-known boot-maker of Regent-street, who produced 
new boots, the leather of which tore up like brown paper, 
though they had never left his shop. Impure gas neces- 
sarily means badly lighting gas; and the bulk of the evi- 
dence went to show that London gas was much inferior in 
illuminating power to that of Manchester, Glasgow, Edin- 
burgh, and most other towns. , 

With such evidence the committee could scarcely do 
otherwise than report against the maintenance of such 
anomalies. In one word, they found that the Metropolis 
Gas Act of 1860 has been a total failure, and has bene- 
fitted, not the consumers but the gas companies. Their 
report states that, after examining a number of witnesses 
from the large cities of the kingdom, as well as London, 
they find that the metropolis consumes the worst gas and at 
higher prices than cmpelinn else. The illuminating power 
of provincial gas varied from fourteen to thirty sperm 
candles, while that in London is fixed by the present Act 
at twelve candles for common gas and twenty for cannel 
cas. The metropolitan gas is also very impure, burning 
off much sulphur, “which is highly injurious to pictures, 
* leather, metals,” and, we may also add, lungs. They 
found that the effect of the 1860 Act has been to greatly 
increase the profits of the metropolitan companies; “every 
“ company in the metropolis now pays 10 per cent.,” while 
many have laid by reserve funds. 

‘They therefore recommend that “the minimum illumina- 
ting “ power” fixed by the present Act “ be increased, and 
the “ maximum price reduced.” To regulate this they pro- 
pose that “a chemical board, of three members, should be 
“appointed from time to time” “by the Secretary of 
“ State,” in order to analyse the gas and test its illumi- 
nating power. ‘The board is to determine the mode in 
which this is to be carried out; but every gas company 
must provide a testing apparatus and house complete, and 
“ata distance of not less than 1,000 yards” from their 
works. This testing house is to be under the con- 
trol of the local authorities, without any interference 
from the companies, who may, however, “ send an 
“officer to be present at the testing,” and they 
may also have a separate apparatus of their own. 
A public officer is to be appointed for each district; he can 
test continuously, and “a chief gas analyst is also to be 
“engaged by the local authority” “to direct the operations 
“ of the testing officers ;’ and his decision is to be final in 
case any complaint be made. The resulting expenses are 
to be paid by the local authorities, The Metropolitan 
Board of Works are to act.in gas matters outside the city 
of London, and the Commissioners of Sewers inside the 
city. In case the local authorities of any place do not appoint 
such officers within twelve months, the Secretary of State 





ont ‘Theyabeoiien ing the costs against the funds of the dis- 
trict. Theyalso pepe power of com ies “of maki 


“up former deficient out of surplus profits, 
and recommend that this power be limited to three instead 
of six years. In cases of loss to companies through 
dam from accidents, the sums paid for compensation 
should not be “charged in the a profits, instead of 
“the shareholders’ dividends, thus depriving the public of 
“a reduction in the price of supplied to it.” —_ 
instance the case of the fire in Wood-street, which resul 
‘in a case for —— of £25,000 and heavy law costs 
against the Central Gas Company, who thereupon charged 
the money to the aap profits, “thus the con- 
“sumers answerable for the company’s default.” 
sake of economy in administration, they recommend a con- 
tinuation of the districting system; but they are of opinion 
‘that the numerous existing companies should be amalga- 
mated, or that their interests should be transferred to some 
public body in the metropolis, “on such terms as Parlia- 
“ ment may see fit to impose.” They also think the present 
mode of recovering penalties against gas companies quite 
inoperative, and they recommend a more summary process. 
Of course there is a good distance between actual legis- 
lation and the recommendations of a report, but there can 
be no doubt revolutionary changes will be made, and that 
the profits of the London companies will be largely cur- 
tailed, unless, indeed, as is hinted by Mr. Baweeey 's 
the address to the Association of Gas Managers, which 
we print aes, . _ See may 
keep up the profits, while giving brighter and purer 
Wome, pret see that the committee have not partaken 
of the ignorant fears about explosive gasholders which 
threatened to lead to expensive removals of many large 
works—though here, again, we do not think that consult- 
ing gas engineers, as a class, would grumble at an emigra- 
tion that would be at once remunerative to themselves, if 
not to the shareholders. At any rate, the inquiry has 
been a heavy blow to the metropolitan gas monopolies. It 
is said that the gas companies were so confident in their 
six Queen’s Counsel, their thirteen solicitors, and their 
influence in Parliament, that they did not perceive the 
danger, which threatened them, consequently declining to 
bring forward scientific witnesses on their own side. 


MARINE ENGINE SHAFTS, 


Tue production of a marine engine shaft of large 
dimensions constitutes a difficult problem hitherto but 
indifferently solved. It is comparatively easy to fabricate 
a shaft of any dimensions up to 20in. when the aid of 

roper plant and a trained staff can be commanded, but it 
‘by no means follows that shafts apparently perfect must 
be certainly trustworthy and sound. The outside may be 
well consolidated, and the iron of excellent quality. No 
evidence of weakness may be detected, yet the internal 
structure of the mass may be so imperfect that a process 
of deterioration sets in from the moment the shaft is put 
to work, which sooner or later culminates in a fracture. 
Even shafts of moderate dimensions become untrustworthy 
after they have been some time in use at sea, and in this 
respect they differ materially from the ,crank shafts 
of land engines, which last as a rule until the engine is 
worn out. Many instances might be cited in which the 
shafts of factory engines have lasted in almost daily work 
for forty years. Few marine, engine shafts, on the other 
hand, last much more than one-fourth of the time, and we 
shall not be far wrong if we take five or six years as the 
usual duration of the crank shafts of large, full-powered 
screw steamers. The strains transmitted through them 
under ‘ordinary conditions are far within the elastic limit 
of the strength of the iron, and were ordinary conditions 
always present, there is little reason to doubt that shafts 
would prove as durable at sea as on land. We must, 
therefore, seek for the cause of their deterioration in some- 
thing else than the normal strains produced by the pressure 
on the piston. It has been urged that the vibration to 
which they are exposed produces crystallisation, but it can- 
not be demonstrated that vibration will invariably produce 


For the — 





crystallisation, nor is it certain that crystallisation is an | 


evidence of weakness. Because bars of iron—such as shafts 
—show a crystalline fracture when broken in service it 
has been, we think too hastily, assumed that crystallisation 
led to the breakage. Yet Mr. Mallet pointed out years 
ago that even fibrous iron might be crystallised by sudden 
fracture, and Mr. Kirkaldy has proved that such is the 
fact almost invariably. The effect has been mistaken for 
the cause. It ap that crank shafts fail from the 
gradual separation of the distinct bars from which they 
are built up in the process of forging. In support of this 
view we may cite the experience of Mr. Murray and many 
other engineers, who state that the mass becomes “ reedy 
at the centre where it is difficult to make sound welds, 
and the flaws thus established creep progressively to the 
exterior, and ultimately cause the total destruction of the 
shaft. 

It is clear, however, that with due care it is possible to 


produce a shaft quite capable of withstanding for years any ~ 


strain which may be thrown upon it by the direct pressure 
of the steamonthe piston. The flaws at the centremay exist, 
but unless the twisting strain is sufficiently great to make 
them extend the shaft will stand. Such abnormal sfrains 
can only be caused by the sudden arrest of the engine 
while the piston is moving at speed. Thus, if we assume 
the case of a large paddle engine, the piston, piston rod, 
&c., of which weigh 6 or 8 tons, and move at the rate of 
400ft. 
suddenly brought up by being buried in a sea, the 
strain upon the shaft is nearly or quite doubled 
by the momentum of. the reciprocating parts of the 
machine. It may be urged that this momentum cannot 


r minute, we shall find that when the wheel is | 


be very great at the yy speed usually adopted in . 


marine engine practice, but it is to be borne in mind that 
in a heavy sea the engines will race, and that the piston 
speed may be more than doubled during half a stroke or 
so. Itis-not certain that any ordinary amount of racing 
will break a new shaft of the usual dimensions and per 
fectly sound, but it is certain that the effect of the sudden 


arrest of many tons of matter when moving at a speed of -” 
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800ft. or so per minute must cause shafts of ordinary 
dimensions to spring, and this springing lead 
to a change in molecular arrangement, and, if often 
repeated, will try the weaker parts of the i 
very severely. The danger is of course auprarates 1 b 
the engines, after starting off, are brought up by in- 
mersion of one wheel only, while the other is raised 
clear out of the water by the heeling of the ship. A single 
paddle shaft has then to resist the strain of both the 
engines. In practice, however, it is found that screw 
shafts upon the whole fail more frequently than paddle 
shafts, and it is possible that, were hig BO gre to as 
great changes in the resistance as paddle ts, they could 
not as now proportioned be got to stand at all in a gale. 
The revolutions are more numerous, and the piston speeds 
are rather higher than in paddle engines, but the single 
shaft which has to transmit all the strain is usually made 
smaller than the intermediate shaft in paddle ships, 
because, it is very properly argued, a small shaft running 
at a high speed will transmit with safety as much power 
as a larger one running at aslower velocity. But the weight 
of the pistons and their appurtenances is, especially in back- 
action engines, usually greater than in dle ines of 
the same power, and thus while the shaft is weaker, the 
strain due to momentum is absolutely increased; and ‘it 
will generally be found that in practice a screw shaft is 
not so well prepared to resist a strain due to thesudden 
arrest of the fan as a paddle shaft to resist the strains due 
to the arrest of a wheel. 

It is not probable that anything would be gained worth 
having at the price, by greatly increasing the diameter of 
the shafts in engines of moderate power, and it is im- 
possible to increase the dimensions of the shafts of engines 
of the largest class. It is quite possible, indeed, that 19in., 
or thereabouts, represents the largest diameter which it is 
desirable to adopt under any circumstances. At all events 
it is held by eminent authorities that in the majority of 
cases, forgings larger than this will be weaker, rather than 
stronger, because of the deterioration of the iron by over- 
heating, the difficulty of producing sound welds, &. As 
far as can be seen but two methods of preventing the 
breaking or cracking of shafts at sea are available; one is 
to substitute steel for wrought iron, the other to adopt an 
efficient governor. Steel shafts are daily, though slowly, 
creeping into favour, the only thing preventing their more 
extended adoption being their assumed higher price as com- 
pared with iron. Southampton is celebrated as a port of 
departure and arrival for screw steamers. Mr. Murray 
stated about a year since, in a paper read before 
the Institution of Naval Architects, that steel shafts 
were becoming popular at Southampton, an assertion 
which we can corroborate; and that he had met 
with but one case of a broken steel shaft—that of the 
Jeddo—which had been but a short time in use, and had 
probably been cracked in cooling at Messrs. Krupp’s. We 
are disposed to believe that the expense of steel shafts is 
over-estimated. It is true that, weight for weight, they 
come much dearer, but then it is not necessary to use them 
as heavy as though they were of iron ; 13in. shafts of iron 
have been successfully replaced with 10in. of steel. Under 
such conditions steel would be absolutely cheaper than iron; 
but a certain amount of uncertainty still hangs about the 
material, which greatly retards its general adoption, and thus, 
although some engineers have been sufficiently enterprising 
to use steel shafts of comparatively small diameter, others, 
representing a far more numerous body, have feared to 
follow their example. Steel shafts have not invariably 
proved better than iron, nor even as good, and therefore 
they are used, when used at ail, of such a diameter that 
they come very expensive. 

The cheapest method of preventing the breakage of crank 
shafts undoubtedly lies in the adoption of a good governor. 
It costs a small sum comparatively speaking, and we are 
unable to call to mind a single instance in which a shaft 
has been broken while a properly constructed governor had 
the management of the throttle-valve. Instead of being 
the exception, the use of a mechanical regulator should be 
the rule, and it is by no means easy to account for the 
tardy adoption of so effective a method of preventing the 
most vexatious casualty which can occur in an engine-room. 


THE METALLIC MINES OF GREAT BRITAIN. 

On the first appearance of the report, based on most valuable 
and voluminous evidence, of the royal commission on 
metalliferous mines, we gave, in our first number for November, 
1864, an account of this document. The evidence itself is con- 
tained in several large blue books; and to those who do not mind 
an expenditure of time and trouble on the subject, we could 
not recommend a more valuable store-house of information on 
almost every point connected with our metallic mines. As will 
be remembered, Lord Kinnaird (one of the commission) attempted 
last year to pass his Metalliferous Mines Bill through the House 
of Lords. It was thrown out, but Lord Kinnaird has brought 
it in again, though considerably modified. We do not know 
what effect Sir George Grey’s statement in the House will have 
that Gevernment itself will bring in a bill of the kind; their 
hands are certainly full just at present. 

Lord Kinnaird’s bill has {certainly been drawn with care. It 
begins with the preamble that “provision should be made for 
enabling persons engaged in working certain metalliferous mines 
to do so with greater regard to health and safety.” . He proposes 
the formation of a paid board of commissioners, with a secretary 
and chairman, to be appointed by the Treasury, in order to carry 
out the intended Act. The practical rules to be observed at 
every mine are that—“ 1. Where any skip, cage, or other machine 
shall be used in any mine for lowering or raising any miner, flanges 
or horns of sufficient length and diameter shall be attached to the 
dram of every such machine, and.a proper indicator to show the 
position of such skip, cage, or machine in the shaft through 
which the same is worked; and an adequate brake shall also be 
attached thereto, 2. A sufficient cover overhead to any skip or 
cage shall be used when lowering or raising any miner in any 
shaft of a mine, when required by the board, 3. No single- 
linked chain shall be used in lowering or raising any miner in 
any shaft of the mine, 4. Every main shaft of a mine used by 
miners for passing up or down, or in which they are lowered or 
raised, shall be fenced and separated from any part of the same 
shaft used for other working purposes. 5. Every part of a mine 
used or which may be used as a footway in passing from one part 











) 6. 
T always cased or 
ch other: pur- 
provided wt means of 
cal distinct and definite: the bottom of 
the shaft to the surface, and from the surface to the bottom of 
the shaft, 7. Becey aes Oe 8 ene oe OS artes Yee pert: 
ing the mine be fenced at the mouth thereof. 8. All 
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micer employed 
dress. 10. Every steam boiler in use at or in any mine shall be 
provided with a proper steam or whistle (!),-and with 
proper water gauges and safety valves. 11. The fly-wheel of 
every engine in use in or at the mine shall always be fenced.” 
A minimum limit as to the age of any person to haye charge of 
the engine in cage, as also of any worker underground, is to be 
determined. Special rules can also be laid down for any mine 
being worked, and even these may be made general. The shafts 
of disused mines must be fenced by the proprietors of the soil; 
inspectors can be appointed by the board; and, whenever any 
accident occurs, notice must be given to the board. There can 
be no doubt as to the excellence of the proposed rule, i 
to which the plans of any mines being worked must be sent to 
the Board of Trade. ‘In most countries, France, Germany, 
and Austria, this has been done from time immemorial. “An 
“ inspector, or some person on behalf of the Board of Trade,” 
must also always be present at any coroner’s inquest’ on loss of 
life in a mine, 


THE ROYAL MAIL COMPANY IN 1853 AND 1866. 


Tue Chancellor of the Exchequer from year to year goes on 
making reductions in the taxation from which the national 
income is derived ; but the wealth of the nation increasing and 
yrgniotion augmenting, there is, notwithstanding the remission of 

uties and charges on income, an annual surplus. In steam navi- 
gation we see the same results. - In ‘the American trade the traflic 
seems to outstrip the steam tonnage, although the latter has been 
increased 400 per cent. in a few years. At one period it was 
thought that the establishment of a second line of steamers to the 
West Indies and the Mexican Gulf would so reduce the and 
posers gover by the Royal Mail Company’s ships as to 
affect the value of the and the dividends. Time, competing 
lines, and free trade have, however, tested the predictions of the 
unbelievers in commercial a os and the result is seen at a 
glance in the balance-sheets the i In 
April, 1853, this company with an aggre- 
gate register of 32, tons and 8,770-horse power, and there 
were five building. In April, 1866, the company owned eighteen 
ships, giving a total of 37,241 tons and 8,980-horse power, with 
one ship building. The only vessels in the company’s service 
then, and which are still — flag, are the La Plata, Parana, 
Conway, and Derwent. other. fifteen have either been sold, 
wrecked, or broken up. They were the i , Avon, 
Clyde, Dee, Great Western, Medway, Severn, Tay, Teviot, 
Thames, Trent, Eagle, Esk, and Prince.. This large wooden fleet 
has been replaced by the iron steamers Shannon, Seine, Atrato, 
Douro, Rhone, Oneida, Tasmanian, Tyne, Eider, Arno, Mersey, 
and. Wye, and the wooden steamers Tamar and Solent. The 
dividend declared. at the general meeting in April, 1853, was £2 
per share; while in April, 1866, the bonus was £2 10s. per share, 
and the dividend £4 10s., yee £7. The postal subsidy in 
1853 is less than in 1866, but the receipts for passéngers and freight 
are nearly double, To afford an idea of the steady progress of the 
West Indian and Mexican traffic, and the Brazilian route served 
by the company’s ships, we will give the earnings for the years 
comprised in the foregoing comparison, i.e. :-— 

Total revenue 





Total revenue 


for freight for freight 
and 5 and passage. 

1853 - £326,000 1860 £491,035 
1854 346,092 1861 . 512,407 
1855 . 2,233 1862 557,323 
1855 ° 403,775 1863 568,753 
1857 »» 454,000 | ee 615,196 
1858 o ce ce ee ° 461,647 1865 4. oe 578,930 
1859 463,187 


Thus, with a fleet whose total tonnage was but 4,439 tons in 1865 
over that of 1852, and ict yh yf ad in excess of the former 
year, the income has doubled i from the ordinary sources of 
revenue ; and although the company have to compete with the 
heavily subsidised packets of the Compagnie Generale Trans- 
atlantique, also with the American steamers, and probably with 
screw vessels chiefly in the cargo trade, there is no cause 
to dread the least. diminution in the -traffic receipts. On the 
contrary, the Panaina, New Zealand, and Australian mail 
steamers, with the imereasing extension of commerce in the 
Pacific, is likely to tax the trunk line from.Southampton, and 
St. Thomas to Aspinwall Bay to the utmost extent, allowing also 
for the accommodation of passengers. from.the intercolonial ports. 
The large fleet at the command of the directors, and the superior 
toi of their ships over other vessels, must attract to them the 
best of the steam business. Punctuality in arrival and departure 
is also in favour of the line. ‘We are right, therefore, in once more 
stating that our former prediction as to the gradual but sure 
development of the transatlantic services performed by the com- 
pany is not likely to be checked, except by a maritime war in which 
we should be py A Antec for if—as the chairman stated—the 
accommodation had been improved, so as to make passengers more 
comfortable than formerly on board their ships, they are certain 
to secure the travelling public, for erence is invariably given 
to the best found and safest ships. In the report of the directors 
in 1853, reference is made to certain vessels as follows:—‘The per- 
formances of the three new steamsh i , and 
Parana, on thirty trips across the Atlantic, have averaged a rate 
of speed equal to about ten knots per hour, and chiefly through a 
winter season.” Those ships were of 2,900 tons register and 800- 
horse power, and their working caused an increased outlay for coals 
on the year of £48,574. By way of contrast to this increased rate 
of expenses, it is interesting to refer to the performances of the 


new iron-built ships of 1865 and their consumption of fuel. 


tain Mangles said the Oneida had been the cnea 
of the fleet. The average yearly genonute 

was 1,950 tons per voyage, while that of the Douro was only 1,607 
tons, and of the Rhone 1,570 tons, . The. comparative ical 


t worked sp 


working of these steamers may be readily arrived at by giving their 
relative tonnage and horse power, thus :— 
Tons. Horse power. A e speed, 
Rhone «2 oe oe 2788 oe oe ao SOD oe oe oe 10°56 
Douro oc os so 2,824 2 oo «+ GOO op oe oe 1080 
Oneida ., se so, 2284 oe co se SBD we oo oe 1058 


The Rhone and Douro are, therefore, within 100 tons of the size 
of the Magdalena, Orinoco, and P: ith 300 nominal 


‘arana; and, 
horse power less, the average of the former is equal to if not 
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. Laird, M.P. 
Be.aiuM.—The Belgian Minister of Public Works has concluded 
a contract with Messrs. Vander Elst Fréres for the concession and 


The 
Belgian iron trade is beginning to suffer from the unsettled state 


Mz. HERBERT SPENCER will, it is said, 
tion of his ‘‘ System of Philosophy ” by funds raised in America. .I 
is not perhaps generally known that this very distinguished thinker 
was brought up as an engineer, and first exercised his in con- 
tributions on engineering subjects to the saochantanl journals, 
That he should have gained so few English readers for his great 
work is but a poor testimony to the British liking for in 
food. American 


On the other hand, aid would simply be a com- 
pensation for the absence of an pening el yy His 
wey passed through several (of course, pirated) editions in the 

ni tates. 


Iron AND STEEL FiLines AND TURNINGS are stated by M. 
Griess to be strongly tic. Most working engineers have 
observed that iron filings will ge adhere magnetically to the 
edge of a chipping chisel, But the long spirals of nal turned 
off in the lathe are more especially strongly tic, Their 
polarity is F mg mn and they act like true magnets. The spiral 
chips of soft iron this pemmarhasts PrQperty 2 a 
The extremity ot the chjp first touch 
south pole, w. : 
chip, becomes the north pole 
to have also a certain i 
thus produced. 

A TUNNEL UNDER THE CHANNEL is, according to the French 
pepers, being planned. A number of surveyors and sailors, under 
= anne a. M. Rane de Gemans (upinees ane) were 

tely passed ug! ilogne, in oi to operate the 
verliections of the project.” It is said: that the nature of the 
submarine banks uf rocks offers no insurmountable difficulty to 








tunnelling machines. Cosmos asserts that M. de Gamond has 
working for some at the project, and that he has more espe- 
cially “* recogni that it was not y to establish, at a 
necessarily great cost, the artificial islands which app d in the 
first scheme.” The borings can take place at four simultaneou® 
siioies, the t of which need not exceed ten kilometres, 
e 


lans of this enterprise, and the scientific etre 
beleibing to it, will figure in the Universal Exhibition of 1867. 
We need y say that we consider Mr. Fowler’s project of 4 
steam ferry across the Channel (of which we gave an account last 
year) as much more feasible and practical. 

Guw CARRIAGES FOR THE Navy.—Admiral Caffin, Capertee. 
dent of Naval Stores, War Department, proceeded to Woolwich, 
on Wednesday, and stopped the manufacture of all iron gun 
carriages and slides for the navy. We that this step 
has been taken in consequence of the failure of the titi 1 
gun carriage, referred to in our pages last week. While a proving 
of the removal of the manufacture of naval gun carriages ms the 
military de’ t, it is but fair to state that we are informed 
that the single-sided carriages were constructed in accordance 
with directions of the Captain of the Excellent. Whoever may 
be blamed for the loss incurred in this matter, we cannot but 
regret that we shall now be left without iages or slides on which 
either six or twelve-ton guns can be properly fought, for some time 
tocome. This is a grave position in view of the present European 
complications, and our not too friendly relations with our cousins 
over the water. : 

Tae DEFENCE OF PorTSMOUTH.—Very extensive worksare now in 
progress for the defence of the entrance to the channel leading 
into Portsmouth Harbour from Spithead. _The whole work, as 
designed, will consist of a central keep, with a heavy earthwork 
battery to the right and left ing iron-shielded embrasures, 
It is contemplated to level the old stonework at Southsea, thé 
site of the works, to its foundations, and, with its granite material, 
to build up a solid foundation for an iron cupola to mount 600 Ib. 
guns. The details of this cupola have not yet been fully decided 
upon, but its design, it is understood, will be sufficiently com 
prehensive to mount four of these immense guns. The cupola 
will be revolving, like the turrets on board the Royal pan, sy 
and with a small steam | e to work it its movement 
always be continued in ofie direction, its guns loaded when 
tnrued yung Soom the enone, con co Gus Teate Sh tta 
bear upon the enemy by — revolutions. All 
remains to be accomplished. he earthen batteries, ho 
which will form the right and left flank of the 
complete now, with the exception of the to 
eubenoares ont the Dries down of the metal racers for the 
The east battery will mount eleven guns 
hie. ay pe of which will 
weight. of mane Sans Seat be fought teconah’ 
to a direct fire from seaward, will 





: 


Edy 


E 
Ep 


s 


: 
: 
: 
rhe 
efiz 
lel 
ial 
Hines 
Est i] 


7 


: 
¢ 
ef 
u 
i 
LE 
e 


- 
E 
g 





1148. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 





THE PATENT JOURNAL. 
Condensed: from the Journal of the Commissioners of Patents. 


Grante and Dates of Provisional Protection for Bix Months. 
580. HENRY SPINK SWIFT, ee Onl as ee po leone pean! edeee var | 


Saeeten se 
pees, West Middlesex, “ 
ao slaiehtiane ef SS a aie March, 


Prospect-place, Bexley Heath, pe “ Improvements 
prevention of smoke.”—6th April, 





628. | 

990. JOHN CHESTERS, Prospect- 
in the consiruction of furnaces for the 
AE isco Sess, ess, Wate tana. “tego 
bn iu atmospheric railway brakes and communications.”—7th April, 
1072, JAMES HAYES, sen., and Joz1AH HAYES, Elton, Huntingdonshire, and 
JaMes HAYES, jun., Wi Nort 2 oy “Improvements in 
machinery or apparatus for shaking, riddling, raising, and dclivering straw, 
hay, corn, and other like agricultural produce, and in| the mode of driving 
or open ens weten Speen. gare of which improvements Saad = yy om 
to the driving or transmitting of motion to other machinery.”—16th April, 


1 
1416, JouN LEIGH, Manchester, ‘Improvements in the purification of coal 


1119, WILLIAM EDWARD NEWTON, Chancery- lane, London, “ Improvements 
in mates ee setae ce points upon railways.”—A communication from 
Auguste Louis Risbourg, Rue St. Paris. 

1123, WILLIAM BROOKES, Chancery-lane, London, “ Improvements in means 
or apparatus for combing wool and other fibres "—A communication from 

Ferdinand Tavernier and Joseph Francois Amédée Tavernier, Cité 
‘Trévise, Paris.—20th April, 1866. 

1128, JOHN MACINTOSH, North Bank, Regent's Park, and WILLIAM BOGGETT, 
Lindsey House, Chelsea, Middlesex, * Improvements in guards for pocket- 

books, watches, and me keys.” —21st ae 1866. 


» Princes-road, Wimbledon 
Park, > vals a Boar own Re in aerostatic 


London, ** An improved machine or apparatus for rippling or seeding flax.”— 
A communication from Baron Woldemar von Loewis, Menar, Riga, Russia.— 
23rd April, 1866. 
we RACHEL STACKHOUSE, Central Hill Cottage, Central Hill, Norwood, 
'y, ‘* Improvements in charts, maps, plans, illuminated and other printed 
nite by the use of a waterproof aud untearable material as a substitute for 


paper. 

1166. GEORGE FITZJAMES RUSSELL, Piccadilly, London, and WILLIAM HENRY 
CARBINES, Southwark-street, Surrey, “ Improvements in the manufacture of 
gas.”—24th April, 1866. 

1169. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 

“Improvements in spring mattresses."—A communication from Etienne 
Arnould, Place Napoléon, Lyons, France. 

1171. SCIPION SEQUELIN, Deptford, Kent, ** Improvements in the purification, 
clarification, and pi ition of animal and vegetable wax, tallow, oils, and 
other similar waxy and fatty substances,” 

1175. JOHN CURTIS, Putney, Surrey, * Improvements in draining and con- 
solidating cuttings, embankments, and other parts of railways.” 

1177. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in uniting and combining mineral and metallic substances 
w'th vegetable fibres and fabrics.”— A communication from Taliaferro Preston 
Schaffner, Louisville, Kentucky, U.S. 

1179. CHARLES HEDLER, Gloucester-terrace, Park, London, “ Improve- 
ments in the production of photoxraphic pictures.”—-26th April, 1866. 

1181. THOMAS MARSHALL, Dunstable, Bedfordshire,“ An Geos apparatus 
for supplying water to steam boilers.” 

1183. JAMES STRANG, Glasgow, Lanarkshire, N.B., “Improvements in cop 
tubes and in shattle skewers.” 

1187. WILLIAM SOPER, Friar-street, Reading, Berks, “ Improvements in the 
mode of mounting targets for rifle :anges, and iu the construction of markers’ 
screens and signals designed for use with the same.” 

1189. PETER SANDERSON, Galashiels, Selkirk, N.B., “Improvements in the 
rege of yarns and in the machinery or apparatus employed there- 
or. 

191. THOMAS DEAKIN, Salford, L hire, “ I in apparatus 
for moulding toothed or other wheels or pulleys o or portions of circles for 
casting.” 

1193. JOHN WILLIAM HOFFMAN, Binningham, “ Improvements in fountains.” 

14195. JACOB BAYNES THOMPSON, Manchester, “ Improvements in protecting 
iron ships from fouling and corrosion.” 

1197. EDWIN BRAY and JOHN CROSBY HARGREAVES, Leeds, Yorkshire, “Im- 
P in for the prevention of steam Loiler explosions.” — 27th 
April, 1866. 

1205, JOHN WILLIAM HOFFMAN, Birmingham, “ Improvements in churns.” 

M211, CHARLES ALBERT BAGENAL TARGET, Bath, Somersetshire, “ Im- 
provements in balancing and raising or lowering window sashes.”—28th 








»P 


April, 1864, 

1213. KICHARD ROBERT RICHES and CHARLES JAMES WATTS, Norwich, 
Norfulk, “ Improvements in feeding apparatus, applicable to mills and 
machines for grinding, kibbling, or crushing grain and other substances.” 

1215. GBORGE DAVIE:, Serle-strcet, Lincoin's-inn, London, “ linprovements 





in or applicable to carriages.”—A communication from Isaac Merritt Singer, 
‘aris 


Paris. 

1217. JOHN BARON and EDWARD TATTERSALL, Heywood, Lancashire, | 
**Certain improvements in carding engines.” j 

1221. WILLIAM DBAKIN, Great Karr, and JOHN BAGNALL JOHNSON, Tetten- | 
hall, yepos ** Improvements inthe manufacture of hollow projectiles.” | 
—30th April 1866. } 

1223. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, . 
London, “ linprovements in the means and apparatus for reducing metallic 
— communication trom Jacob Reese, Pittsburg, Pennsylvania, | 

5 

1225. JOHN SPENCER and DOUGALD MCCORKINDALE, Coatbridge, Lanarkshire, 
N.B., “ Improvements in rolling mills,” 

$227. GEORGE DAVIES, Serie-sireet, Lincoin’s-inn, London, “ Improvements in 
steam bvilers.”—A communication trom William Schaubel, Philadelphia, 
Pennsylvania, U.S. 

1229, RICHARD HUGH HUGHES, Hatton-garden, London, “ Improvements in 
or connected with lamps and burners, and an improved apparatus for lighting 


” 


la 
1231. OLIVER RICE CHASE, Montague- street, a ay London, “An 
improveinent in the of —A from 
Lewson Everard Chase, Charlestown, Massachusetts, U.S. ! 
1235. FREDERICK GRITTON, Burton-on-Trent, staffordshire, “ Improvements 
in apparatas fur treating mualt.”—Ist May, 1866. 
1237. HENRY MOORE, THOMAS SAGAR, GEORGE KEIGHLEY, and THOMAS 
RICHMOND, Burniey, Lancashire, ** improvements in looms for weaving.” 
1239. DAVID COHEN, Leigh-street, Burton it, London, * Imp: 
in dry gas meters.” 
1241. JAMES SHORROCK and GEORGE SHORROCK, Withnell, Lancashire, ‘ Im- 
provements in pickers for looms.” | 
1245. WILLIAM INCE, C jal-street, Whitechapel, and WILLIAM HENRY 
BEDWELL, Colchester, Essex, ** An improvement in umbrellas.” | 
1247. CARL HENRIK KAMSTEN, W os -place, Russell-square, London, 
_ e in app used when lowering and releasing ships’ 














boats. a 

124¥. CEDRIC NURSE, Crawford-street, Bryanstone-square, London, ‘‘ Improve- 
ments in the nianufacture of harness and saddlery.” 

1281. GEORGE FEASEY, Camberwell, Surrey, “ An improved preparation or 

for ing and preventing incrustation in steam boilers.” 

1253, JOHN BOTTERILL, Leeds, Yorkshire,,** Improvements in apparatus for 
consuming smoke.”—2nd May, 1866. 

1255. CHARLES WEIGHTMAN HARRISON, Oberstein-road, Clapham Junction, 
pet i “ Improvements in obtaining copper and other nictals from their 





1937. STEPHEN BOURNE, Headstone Drive, Harrow, Middlesex, ‘* Improve- 
ments in treating india-rubber and india-rubver compounds, and also india- 
rubber fabrics.” 

1259. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey. 

in the fi of yarns or threads ‘and woven fabrics 
aie “wool or wool combined with other materials.”—A communication from 
Stanisias Vigoureux, Rue des Poissonniers St. Denis, Seine, France.—3rd May, 





1866. 
1261. JOHN GRAHAM llork, Edinburgh, Midlothian, N.B. “ An improved 
for a ying vermin on sheep and other animals and for pre- 
serving them therefrom. oa 
3263. ARTHUR THOMAS BECKS, Birmingham,“ Improvements in the manufac- 
ture or treatunent of iron.” 
1265, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “An improve- 
—_ in combs.”—A communication from Francois Fauvelle Delebane, 
‘aris. 
3267. WILLIAM EDWARD GEDGE, Southampton-bulldings, Chancery-lane, | 
» London, ** improvements in railway rolling stock with the object.of ensuring | 
aw of travellers.”—A communication from Léon Edouard Laurency, 
= CLEMENTE DE CABSARIS, The Grange, Bermondsey, Surrey, “ Improve- 
nts in preparing hides and skins for tanning.” 
nin JOHN WALKER, Cowper-street, City-road, and ARTHUR WARNER, 
Pountney-lane, London, * Improvements In compressing cottun or 
other light materials into trucks or wagons for transit upon railwaysor other 
3.” 





1275. JOHN HENRY JOHNSON, Lincoln’s-inn-fiel@s, London, ‘‘ Improvements in 
apparatus for jacing buots and shoes, gaiters, and other articles of dress, and 





“ {uw she mode of attaching the same.”—A communication from William Henry 
phuriletl and Charles Henry Church, Providence, Rbode Island, U.S. 


uy 
le 
ii 


doubling, 
twisting fibrous materials, is also applicable for the ‘ foot 
poke mee yl ee a 
1289. HENRY STATHAM and BENONI COLLINS, Manchester. “Improvements 
in or applicable to carriage, buffer, draw, and other springs.” 
1291. HENRY KINNAIRD YORK, Cardiff, “ Improvements in the manufacture of 
Lag ~ eae sedlaeetinatient, 
py tov age ee Strand, London, “ Improvements in 
1297. ANTOINE POCHERON, Passage des Petites Ecuries, Paris, “ Improvements 
in the manufacture of - 
1299. EDWARD FIDLER, Lancashire, “ Improved machinery for holeing, 


used 
130 GEORGE Senter, Argyll-street, 


1900" WILLIAM EDWARD GEDGE, Sootnnsien-Saiinw, Chancery-lane, 
London, ‘** An improved combination of apparatus within every sort of 
ey Se es ae eee back into apartmenis.”— A 

Louis Charlemagne Bricoteaux and Louis Jules Brico- 


Park, Surrey, “ Improve- 
ments in producing designs upon wood and. cther materials by the aid of 


1317. JOHN RUSSELL SWANN, Leith-walk, Edinburgh, “ Insprovements in lime 
kilns or apparatus to be used in burning lime.” 
1321. DESIREE GAUTIER, New Cavendish-street, Portland- ee and ALBERT 


. London, “ Improvemen 
chines.”—A communication from "Joseph Reimann, Boulevart St. Martin, 
Paris.”—8th May, 1866. 
1331. HENRY Ess, Haverstraw, New York, U.S., ‘‘An improvement in 





applicable 
and other bricks.”—17th January, 1866. 
166. DANIEL ADAMSON, Hyde, near Manchester, “ Improvements in vertical 
sioum bolle for marine and other parpe 


London. “ Improvements in 
sewing machines.”—22nd January, 1866. 

(la aoa oe ee ee Gee ee ee 

the electric wires in submarine telegraphs.”—23rd 


22°. JAMES ~~ EVANS, Norfolk-street, Strand, “ ee in the 
censtruction of metallic cases or shells for the reception of spiral 
and elastic substances for rail railway carriages and wagons and other af 

239. JOSEPH WILSON SWAN, “ Improvements in the mode 
of and apparatus for printing from intaglio plates.” 

240. THOMAS SPENCER, Euston-square, 


Leicester, “ Improvements in finishing the soles and heels of boots and shoes 
and in apparatus employed for such purposes.” 

253. FRANCIS WISE, Chandos Chambers, Adelphi, Westminster, “ po te 
ments in the boxes or bearings of axles of railway and other similar 
and in the method of or arrangements for lubricating such axles "—A com: 
ee Wilhelm Basson and Ferdinand Ludecke, Berlin, Prussia.— 


lanuary, 
265. HENRY SHERWOOD, Hatcham, Surrey, ‘‘ Improvements in the means of 
and apparatus for treating mixed fibrous substances in order to obtain 





sewing 

1333. WILLIAM S Rowan NEWTON, Bee cy: Bang lane, London, “ 
in rotary blowers.”"—A commun Marton ‘Roots, aud 
Philander Highley Roots, Sonoda got ren U.S.—9th May, 1866. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1366. GUSTAVUS ADOLPHUS JASPER, Massachusetts, U.S., ‘‘A new and 

useful or improved process cf cleansing animal black or bone charcoal, after 

or before its use, for the purpose of filtering a saccharine syrup.”—12th May, 


1866. 
= HENRY GRAFTON, es Middlesex, “* Improvements in gun locks.” — 
A communication from William Rudolph and Augustus Braun, San Francisco, 
U.S.—15th May, 1866. 

1384. GEORGE HASELTINE, pn ery Chancery-lane, London, 
“ Improvements in the mode of and means fo! ng ventilation.”— A 
an ation from Henry Albert Gouge, Brooklyn, New York, U.S.—15th 

lay, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 

1229. BENJAMIN SHILLITO and DAVID MOOR, High- yO Kingston-upon- 
Hull, “ Generating heat and motive power.”—15th May. 

1245. REST FENNER and WILLIAM HENRY ‘Hout, Red el London, 
“ Envelope folding machines.” —18th May, 18¢3. 

1248. CHARLES BARNARD, JOHN BISHOP, CHARLES BARNARD, jun., and 
GODFREY BARNARD, Norwich, “ Lawn mowing and rolling machines.”— 
19th May, 1863. 

1231. ROBERT TALBOT, Strand-on-the-Green, Chiswick, Middlesex, ‘‘ A folding 
rudder.” —’ 6th May, 1863. 

1281. RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ** Breech-loading 
ordnance and small arms.” —2ist May, 1863. 

1282. WILLIAM SNELL, Clement’s-inn, Westminster, “ Butt hinges.” —22nd 
May, 1-63. 

1284” THEOPHILUS ALEXANDER BLAKELY, ‘Montpetier-square, London, 
“ Ordnunce.”—22nd May, 1863. 

1286. THEOPHILUS ALEXANDER BLAKELY, Montpelier-equare, Middlesex, “A 
new method of rifling guns and of forming projectiles to correspond there- 
with.”—22nd May, 1863. 

1326. FREDERICK WILLIAM KITSON and JAMES KITSON, jun., Leeds, York- 
shire, * Manufacture of tires and securing tires to wheels.” —26th Muy, 1863. 

ae WILLIAM WATSON, Clipstone-street, Fitzroy-square, London, ** Manufac- 

re uf bread.”--18th May, 1863. 
1978. 1 EDWARD SONSTADT, ey Leicestershire, “ Manufacture and 
of 2ist May, 1863. 

1340. omy CARTWRIGHT, Dean Broseley, Shropshire, “ Steering vessels.”— 
28th 

1420. James GRAFTON, Cumming-street, Pentonville, Middlesex, and ROBERT 
RIDLEY, Leeds, Yorkshire, ** Machinery for working coal mines.”—8th June, 
1863. 

1258. tpg eae SALT, Birmingham, “ Manufacture of trusses.”— 
19th May, 1 

1261. faber wasx and JOHN HOPKINSON, Manchester, ‘‘ Self-lubricating 
bearings.”—20th May, 1863. 

= JOSEPH COIGNARD, Nantes, France, “ Sewing machines."—20¢h May, 
1863. 

1290, JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Man- 
chester, ** Machinery for roving, spinning, and doubling cotton.” — 22nd May, 











863. 
1307. WILLIAM MUIR, 3 hester, “ Machinery for cutting sugar and assort- 
ing the lumps when cut.”—25th May, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
1182, HENRY CLARK, Wakefield, Yorkshire, ‘‘ Balancing millstones.”— 11th 


May, 1859. 

1242, ROBERT > Patricroft, near Manchester, “ Hydraulic machinery.” 
—20th May, 

1214. SCHOFIELD — SHEARD, Smethwick, Staffordshire, ‘‘ Fire-bars.” 
—16th May, 1859. 

1331. OLIVER MAGGS, Bourton, Dorsetshire, “ Marrows.”—30th May, 1859 

1258. THOMAS STOKES CRESSEY, Bufton-upon-Trent, ** Machinery for cutting 
staves for casks.”— 2st May. 1859. 

1231, EDWARD CHARLESWORTH, King William-street, Strand, London, 
**Counteracting the recoil of small fire-arms.”—lsth May, 1859. 





Notices of Intention to Proceed with Patents. 
62, EDMUND PERRE, Manchester. “ Certain improvements In the metliod of 
obtaining motive powerand in apparatus convected therewith.”— 9th January, 
566. 


1 

88. JOSEPH WACE GRAY, St. Dunstan’s-hill, London, “ Improvements in the 
manufacture of rice starch,”—J0th January, 1866. 

92. THEOPHILUS ALEXANDER BLAKELY, Patk-lane, London, and JOSIAH 
VAVASSEUR, Southwark, Surrey, “ Improvements in projectiles for breech- 
loading rifles.” 

93. JOSEPH COOK ANGUS and GEORGE STUART,-Newenstle-on-Tyne, North 
umberland, “ Improvements in apparatus for drawing off and measuring 

uids.” 

os hooune MATHERS, Leeds, Yorkshire, ** I the manufacture 
of toothed wells for gearing, shafts, ‘axles, and ovate "—ith January, 
1866. 

100. FREDERICK JOHN KING, Leadenhall-street, London, “ Improvements in 

Ing potatoes,”— 12th "January, | 1366. 
117. CHARLES STUART BAKER, Ficet-street, London, “ Improvements in 
harvesting machines known as reaping machines, mowing machines, and 
combined reaping and mowing machines.”—A communication from Sewell 
Gillam, New York, U.S. 

121, BRERETON TODD, Victoria-terrace, Newcastle-on-Tyne, “ Improvements 
in the manufacture of arsenic.”— bth January, 1866. 

126. JOHN HAMILTON, Tiretigan, Argyleshire, N.B., “ Improvements in 
= ships, vessels, and boats, and in the apparatus connected there- 
with. 

135, HENRY EDWARD NEWTON, be mre ard London, “ Improvements 
applicable to water- —— and commode pans. ea communication from 
Ernest Mangeon, B 

136, ALFRED VINCENT NEWTON, Chancery-lane , London, ** Improvements in 
the construction of electric clocks,”—A communication from Max Levin, 
Berlin, Prussia. 

139, CORNELIUS MORIARTY, Nelson-stfeet, Greenwich, Kent, ‘* Improvements 
in the construction of tube brashes used in cleaning the tubes of marie 
locomotive, and all kinds of multitubular boilers.” 

140. CARL Herwrich ROECKNER, Hurstbourue Paper Mill, near Whitchurch, 

or apparatus for the manufacture of 











paper pulp.’ mm 15 » January, Is66. 

143. JOHN SAMWE and SAMUEL NYE, Dunstable, Bedfordshire, “ A new 
method of and apparatus for washing straw and other plaits aud other sub- 
stances, aid for dumestic washing purposes.” 








m, parts of which means and apparatus are also 
applicable to various useful purposes. "26th January, 1866. 

267. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, “ Improvements in the mode of and apparatus for compressing 
air or aeriform fiuids for the generationof motive power and other purposes.” 
—A communication from Nicolas de Telescheff, Glouhoi Peréoulok, St. 


Petersburg, a. 

275. AUGUST BRYANT CHILDS, New Oxford-street, London, “ Improvements 
in machinery for crushing quartz, ores, and other substances.“— A communi- 
cation from Abraham , New York, U.S.—27th January, 1866. 

315, EUGENE CANDLER, Billiter-street, London, ** ‘Improvements in vessels and 
_—. drawing off wine and other liquids.”—1s¢ 


1866. 
356. THOMAS SPENCER, Euston-square, London, ‘‘ Improvements in the mode 
of and apparatus for filtering water and other fluids.”—5th February, 18@6. 
423. JOHN PINCHES, Oxenden-street, St. Martin-in-the-fields, London, “* = 
provements in stamping or embossing presses used for embossing, coining, 
stamping of devices of any kind ou metal, parchment, paper, or fabrics oF 
avy kind.”—10th February, 1866, 
46¥. MICHAEL HENRY, Fieet-street, London, “ Improvements in photography 
and in the process of producing printing surfaces and other like surfaces by 
the aid of photographic agency.”—A communication from Henry Avet, 
loulevart St. Martin, Paris.—14th February, 1866. 
£51. NARCISSE LEGENDRE, Calais, France, ‘* improvements in the manufacture 
of lace, gauze, net, or clastic fabrics of that description.”—22nd February, 





1866, 

642. VICTOR LARNAUDES, Rue de Clichy, Paris, “A new or improved 
chemical mixture to be used as a disinfecting and preserving fluid for the 
cure of disease among cattle and for other purposes.”—3rd March, 1866. 

845. WILLIAM ALLEN DIXON, Bartholomew-road, Kentish Town, Middlesex, 
» Pa eg cat pyroxiliu or gun-cloth charges for all kinds of fire-arms.” 

908. JOHN PARKES, jun., mr JAMES PARKES, Oaken Gates, ig “Im- 

i quids.” —29th March, 186 








in 
1041. JOHN JAMES Doom, N ts in 
the treatment of slag or cinder from blast furnaces, copper-smelting “and 
other furnaces, a in apparatus employed therein, which improvements are 
also appli certain p ia the of iron and steel,”~- 





12th April, | 1866. 

1046. JAMES MARIUS ee, Hill-street, Knightsbridge, Middlesex, **Im- 
provements in the app for tanning.”—A communication 
from James Johnston, ‘Aieghany, ‘Pennsy lvania, U.S. - 13th April, 1866. 

1091. JAMES GRAFTON JONES, Blaina Ironworks, near Newport, Monmouth- 
shire, ‘‘ Improvements in machinery employed in cutting and getting coals 
aad other minerals.”—18th April, 1866. 

1107, EDWARD CHAMBERS NICHOLSON, Fenchurch-street, London, “ Improve- 
ments in the manufacture of blue colouring matters suitable for dyeing and 
printing.”—19¢h April, 1866. 

1128. JOHN MACINTOSH, North Bank, Regent’s Park, and WILLIAM BOGGETT, 
Lindsey House, Chelsea, Middlesex, “Improvements in guards for pocket- 
books, watches, and watch keys.”—2\st April, 1866. 

1156. GEORGE FITZ4AMES RUSSELL, pon diag want London. ag WILLIAM HENRY 
CARBINES, Southwark-street, Surre, p) in the of 
gas.”—24th April, 1866. 








| 1167. ALFRED BORGNET, Swansea, Glamorganshire, South Wales, “ Improve- 


ments in furnaces, retorts, and apparatus for smelting or treating zinc and 
other ores.” —25th April, 
1217. JOHN BARON and EDWARD TATTERSALL, Heywood, Lancashire, 
“ Certain improvements in carding engines. "30th April, 1866. 
1223. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane 
London, * Improvements in the meaps and apparatus for reducing metallic 
oxides."—A communication from Jacob Reese, Pittsburg, Peunsylvania 


Us. 

1229. RICHARD HUGH HUGHES, Hatton-garden, London, “ Improvements in or 
connected with lamps and burners, and an improved apparatus for lighting 
lamps.” — lst May, 1866, 

1277. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
**Improvements in machinery for converting reciprocating into rotury 
mution.”— A communication from Merrick Mortimer Barnes, East Hampton, 
Massachusetts, U.S.—4th May, 1866. 

1331. HENRY ESSEX, roy y New York, U.S., “An improvement in’ 

sewing needles.”-—-Sth May 

1378. HENRY GRAFTON, > Tong Middlesex, ** Improvements in gun locks.”— 
Acommunication from William Rudolph and Augustus Braun, San Francisco, 


Us. 

1384. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the mode of and means for promoting ventilation.”— A 
communication from Heury Albert Gouge, Brooklyn, New York, U.8.—15th 
May, 1806. 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 








List of Specifications A meg during the week ending 
19th May, 1866. 

1480, fd. ;°1481, 10d.; 1482, 10d. ; 1483, Is. ; 1484, Sd. ; 1485, 4d. ; 1486, 
4d. ; 1487, 84. ; 1438, Sd. ; 1489, 4d. ; 1490, '10d.; 1491, 4d. ; 1494, 4d.; 
140, 4d. ; 1494, 10d. ; 1495, 4d. ; 1496, 4d.; 1497, ‘0d. ‘1498, oF 1499, 
4d. ;' 1600, 4d. ; 1601, 10d. ; 1602, 4d. ; 1608, 10d. ; 

1606, 4d. ; 1607, 8d. ; 1508, 6d. ; 1509, 4d.; 1510, Aone wit oa ” 12, 
4d.; 1518, 8d. ; 1614, 10d. ; 1515, 4d.; 1516, 8d.; $ 2stz, 8d. ; 1518, ls. ; 
4d.; 1621, 4d.; 1522," 4d. ; 1523, La | “a. 1525, 
10d. ; 1526, 4d. ; 1627, Is. ; 1528, 8d. ; 3 1629, 4d.; iia “6d. ; » 1s. 4d. ; 
1682, 4d; 1638, 1 Is, 6d. ; 1534, 10d.’ 1586, 10d. ; tes, ea; 1h , 40. ; 
1538, 10d. ; 1539, 6d. ; 1530, 6d. ; 1541, 4d. ; leat, 4d.; 1548, ls. 4d. ; 
1544, &.; "1545, 4d.; 1540, 4 1547, 4d.; 1548, 10d.; 1549, 8d. ; 1550, 
1s. ; 1651, 8d. ; 1552, is. ; 1558, 1s. ; 1554, 8d.; 1555, 8d.; 1556, 5d. ; 1557, 
ls. 4d. ; 1558, 10d. ; 1559, 104. ; 1560, et. 1661, 8d. ; 1562, 1s. 8d.; 1503, 
2a. 2d. ; 1568 4d.; 1565, 8d. ; 1566, 4d ; "1567, 4d. ; 1568, 6d. ; 1569, 4a. ; 

1570, 8d. 


*4* Specitcatios wil be forwarded by post from the Patent-ofice on reeit 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the 5, High Holborn, to Mr. 
Bennet be mag Bg Her Majesty’s Patent Office, Southampton-buildings, 
Chancery-lane, London. 


Tne AcTIViTy OF AMERICAN INVENTION is now something extra- 


ordinary —aided, no do the reaction t the comparative 
cessation of an ete of the war. The last 


weekly list published in this country, nap about three weeks ago, 
showed that 200 patents were granted in that week, being at the 
rate of more than 10,000 a year, 
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, 1865. 
This invention cannot be described without ref to the d 
2/62. W. BEARDMORE, Park Head, Lanark, “ Furuaces.”—Dated 17th October, 





combustion is maintained. An opening or openings 
furnace through which the fuel i admitted, as may be 
a hollow bridge is employed, through which 
, proceeded with. 


Strand, “ Apparatus for forming or repair- 
boiler and other tubes."—A communication.— Dated 19th 


in the combination of a short tube about three inches 

of cast iron, or other suitable metal, and a split collar or gland 

The tube has a flange or lip at one end, and is of conical 

form, that is, it is of leas diameter at the other end than it is at the flange end. 
The tw 


lapped 
a half over the other piece of metal, which is of shorter length and 
surrounds it, and the gland so formed is put over the flange tube, and it ts then 
. When it is desired to repair the end or mouth of the boiler tube 
or flue of a steam engine the flange tube, with the gland thereon, as aforesaid, 
is forced into the end or mouth of the boiler tabe, and by such pressure of the 
flange tube the gland is expanded against the interior of the boiler flue and fixed, 
the mouth is thus formed or repaired. 
T. 


structed as above stated to pistons and glands for 
more is or are formed in the periphery of the 
rings is or are inserted, so as to work against the inside of the cylinder. 
Grooves are also formed in glands for the insertion of the rings therein.— Vot 
proceeded with 


2712. J. WHITE, Wakefield,“ Improvements in the furnaces of and means of 
heating the water for steam botlers 


."— Dated 20th October, 1865. 

This invention relates to the grate-bars of the furnaces of steam boilers, and 
consists in having each bar hollow, and in framing or uniting the whole series 
of bars required for one furnace together, hy a cross-bar at each end, so that 
there will be a commanication of the hollows which will form a continuous 
passage throughout the whole series of grate-bars. The feed-water is to be 
introduced at any conveni part of this grate, the heat from which will cause 
the water to circulate through the passages and pass out in a heated state at 
another part to a cistern, from which it is to be pumped into the boiler.— Wot 
proceeded with. 

2746. C. MATHEWS, H. B. SOUTHWICK, and J, FEREDAY, er 
“ Construction of furnaces and boilers for the consumption of smoke.” —~ 
24th October, 1865. 

This invention consists in constructing furnaces for steam bo/’<rs ara for 
other purposes with a bridge flue and a series of traversing flues, partly open 
and partly capable of being closed by dampers ; in the damper flues the smoke 
is retained until burnt by the flame which traverses the open flues.—WNot pro- 
ceeded with. 

2761. G. Davies, Serle-street, Lincoln's-inn, London, “ Apparatus for cleaning 
the tubes of steam boilers.” —A communication.— Dated 26th October, 1865. 
This invention consists in the use of an elastic or adjustable tube communi- 





fines of the boiler, so that a forcible jet of steam may be injected into and 
through the said tubes, thereby cleansing the same from all ashes and sediment 
which collects therein and detracts from the effective and economical operation 
of the boiler. 

2776. T. P. JORDAN, Milton Cottages, South Lambeth,‘ Generating steam in 
combined vertical cylinders.” — Dated 28th October, 1865. 

This invention is a peculiar arrangement of cylinders of iron, steel, copper, 
or other metal, which can be made by welding, brazing, rivetting, solid draw- 
ing, or casting into cylinders open at both ends. These cylinders are fitted 
into connecting rings or collars, which are also open at the ends, and have 
steam and water ways cast through their opposite sides. In general the 
patentee makes each of these cylinders of sufficient size fora boiler of one-horse 
power. The ends of the cylinders are closed by cast iron covers, which are 
held in place by stay bolts passing throngh the centre of each cylinder and 
through the top and bottom covers, so as to tie these covers together and make 
a'good steam-tight joint against the ends of the connecting rings. These 
joints are made tight by any of the usual means of making man-hole or other 
steam joints, but he prefers turning the metal surfaces in the lathe, so that the 
joint may be made perfect with great facility by using a very small quantity of 
putty or mastic, to admit of their being broken and re-made as often as may be 
found requisite for cleaning the boiler. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chunery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, cc. 

2704. \ w. JORN®, Chelsea, “ A double-acting safety stirrup-bar.”—Dated 20th 

865. 


This double-acting safety stirrup-bar is constructed in the following 
manner:—A metal plate, somewhat of the usual form of the stirrup-bar 
heretofore in use, as secured to the saddle-tree, has mounted upon it two 
bent finger or hook-like pieces (but differing in form), by means of pivots or 
pins, upon which they are made to vibrate. The lower of the bent lever pieces, 
which has an upward curved outer end, upon being pressed against by the 
edge of the stirrup leather (with sufficient strain, or such as would be due to a 
sudden displacement of the rider) is caused to open, and so permit of the 
escape of the stirrup leather, and so enable the rider to free himself from the 
horse. The inner end of this bent lever piece is bevelled, s6 as to rest and act 
upon the bevelled part of the lower and shorter end or arm of the uppér 
lunged or pivoted straighter finger-piece, and so to retain it and enclose and 
hold (as within a loop or flat link) the stirrup leather in its proper position, 
The upper hinged or pivoted piece is raised upwards by the inner and hori- 
zontal end or tail-plece of 
action for assisting the escape of the stirrup leather horizontally, while, in case 
of the stirrup leather going over the saddle with the foot of the rider still 
remaining in the stirrup, the stirrup leather will come into contact with the 
longer end of the upper pivoted’ piece and open it, and frecly permit of the 
stirrup leather or strap escaping therefrom.— .Vot proceeded with. 

2708, S. R. Rowe. Birmingham, “ Wheels for carriages and other vehicles.” — 
Dated 20th October, 1865. 

This invention eonsists of the impr hereinaft 

ing or jointing the felloes or rims of wheels for carriages and other vehicles to 





the spokes of the said wheels, by which imp great 

bility in the wheels are obtained, and the use of dowls is rendered unnecessary. 
In connecting or jointing the felloes or rims of wheels to the spokes in the 
ordinary way, two spokes pass through each felloe, and the 
together midway between two spokes, the 
In connecting or jointing the felloes according to 











of the furrows are horizontal. 


to 
employ sheet iron or steel for these rivetted together, or to flat plates 
placed at the horizontal parts ; these sheets of iron or steel come to the tops of 
the ridges and to the bottoms of the furrows ; similar parts of cast iroe or steel 
may be employed in like manner, but put together by screw bolts and nuts. 
2760. J. JOHNSON, Stoke-upon-Trent, ‘Crossings to be employed on ratlways or 
tramways.” — Dated 26th October, 1865. 

The patentee claims form! the junction between two or more rails which 
diverge from each other at an angle by so grooving or recessing the flange of 
one rail at a required depth and taper that the flange of the other 
shall fit therein, so as to bring the middle or of the rails into close contact 
for a certain distance, whereby strength of joint is obtained. 


Class 3.—F ABRICS. 

Including Machi: and Mechanical 

Preparing, Manufacturing, Printing, 
brics, dc. 


2763. H. B. BARLOW, Manchester, ‘‘ Mules for spinning and doubling.”—A 
communication. — Dated 26th October, 1865. 

This invention cannot be described without ref to the d ig: 

2651. G. A. ERMAN, Eccles, Lancashire, “ Apparatus for preparing and spin- 
cotton, &c.”—Dated 14th October, 1865. 

The first part of this invention reiates to all descriptions of machinery for 
preparing and spinning cotton, wherewith cotton or fibrous material passes 
between or comes in contact with rollers upon which it may accumulate, and” 
this part of the invention is designed for the purpose of cleaning such rollers 
from the accumulation of fibrous material. The first part of the invention 
consists in the application and. use of strings, wires, rods, tapes, or 
bands to the exterior surface or periphery of such aforesaid rollers, which 
cords or bands are employed to remove the fibres from the rollers whilst they 
are revolving. The cords, strings, wires, rods, tapes, or bands, extend and are 
secured in a line parallel to the axis of the roller and are in contact with its 
surface, and a slight interrupted vibratory motion is given to the cords by 
means of pegs or pins on the shaft of the rollers to cause them to strike the 
roller at intervals, which effects the clearance or 

rial and p it adhering or lapping on the rollers. The cords or 
tapes may also be used in the form of an endless band, and be caused to traverse 
the length of the rollers by means of pulleys. A second part of the invention 
relates to the bearings for spindles employed in machinery for spinning cotton 
and other fibrous materials, and also consists in the employment and nese of a 
vertical disc arranged and having a semicirculat groove formed round its 
periphery, in and against which groove the spindle bears and revolves, the 
said disc occupying the position and being used in substitution of the ordinary 
bolster bearing. 
2672. E. LORD, Todmorden, Yorkshire, “ Looms.”—Dated 16th October, 1865. 

This invention consists in working the healds by means of a series of tappets 
or tappet plates, which give motion to a series of treadles; these treadles are 
connected at one end to the lower portion of the healds and at the other, by 
means of links, to the top jacks to which the upper parts of the healds are 

. By this means each heald is raised or lowered to form the different 
portions of the shed in a positive manner, and the counterweights for raising 
the healds usually required in weaving certain fabrics are dispensed with. 

2681. H. E. NEWTON, Chancery-lane, London, “ Machinery for weaving the 
covering of blind cord and other tubular fabrics.”—A communication.— 
Dated \7th October, 1865. 

This invention consists, principally, in the employment, for carrying the 
thread or yarn in a loom or machine for weaving blind or shade cord, or other 
tubular fabrics, of one or more gravitating shuttles, kept hy their own weight 
at the bottom of a hollow rotating cylinder, which has its axis in a horizontal 


connected with 
ing, and Dressing Fa- 


_ 








(having its axis horizontally arranged and with the gravitating shuttle or 
shuttles), ofa series of traversing warp guides or carriers, having a movement 
parallel with the axis of the cylinder, for the purpose of producing the crossing 
of the warp yarns, hy which (as they revolve with the rotating cylinder) they 
are made to receive the weft between them. It also consists in the employ- 
ment, for operating the aforesaid guides or carriers, of a stationary 


attachment to such a gravitating shuttle of a weft conductor, which is made so 
as to conduct the weft into the warp, and so to act upon the warp as to serve the 
purpose of a reed, viz., to press the weft up closely at the filling point. And it 
further consists in the of a series of elastic warp conductors, in 
combination with the bobbins on the rotating cylinder, and with the traversing 
warp guides or carriers for the purpose of regulating and equalising the tension 
of the warp yarns. 
2685. W. SCHOFIELD, Heywood, Lancashire, and J. SMITH, Baxenden, Lancashire, 
‘ Machinery for hanging fabrics in stoves or chambers.” —Duted \8th October, 
1865, 
In the machines now in use for hanging fabrics the carriage supporting the 
latch rollers is moved along the stove on a tramway, and the fabric is unwound 
from the latch rollers by a measuring drum which delivers the fabric through 
openings between stationary hanging rails. This invention consists in the use 
of movable hanging rails, and in an improved combination of machinery required 
for suspending the fabric in the stove, and for moving the sald rails, by which 
means a greater space is left between the rails for the free descent of the fabric, 
Sea Spams le saving in space 
effected. 
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to act as a bearing to the spindle, and for steadying the surface of the braid on 
which the bobbin rests, all as described. 
2718, T. WEBB, Karl Shilton, near Hinckley, Leicester, “ Knitted fabrics."— 


and by this means the threads are presented to and taken by the hooks of 
needles in the position they are intended to occupy in the fabric ; . 
one thread or set of threads when knitted forms face of side, and the 


— = — rat Say mag Southwark, “ — aw, ant ma- 
vegetable fibres for spinning.” —Dated 2\ st October, 1865. ’ 

This invention cannot be described without reference tu the drawings. 

2769. E. lleywoop, Manchester, “' Calendering and finishing woven fabrics.” — 
Dated 27th October, 1865. 

The patentee claims the use of hollow metal rollers coated with paper or 
other suitable fibre, and heated internally in the process of calendering aha 
finishing woven fabrics. He also claims the adoption or combination of 
whereby hollow metal rollers coated with paper or other suitable fibre, 
heated iuternally, are employed with other pressing rollers or bowls fur 
ing the calendering and finishing of woven fabrics. 

2778. J. COMBE, Belfast, “‘ Machinery for the preparation and spinning ‘ 
dc.” — Dated 28th October, 1665. om 


3 





any pvriion of this. 





Class 4.-AGRICULTURBE. ; 
Including Agricultural aes 7 Cnet, Implements, Flour. . 
vc. 


2692. W. H. PARKER, Kilmacow, Kilkenny, “Constructing and mounting or 


hanging 
Instead of the backing the inventor employs a solid cover of cast 
iron or other metal in the form of a broad annular plate, having a rim or bast 
round and at right angles to its outer periphery, and also 
round its inner ci: th 
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ann 
(and also the annular plates) he 
openings in the top to receive shot or weights for adj 
the stone. The hanging apparatus which he 
chiefly, of a hanging iron, consisting 
other convenient number of 
otherwise affixed to, the inner 
80 as to place the centre of suspension as 
centre of the boss passes a bolt, terminating at 
the said ball resting in a cup or socket formed in the upper end 
spindle. Upon the upper end of the driving spindle beluw the cup or 
keyed a clutch having arms project! 
hanging irov, so that the stone is thus 
spindle at the same time that, owing to the action 
the axis of the stone may vary in any required direction from that 
the true balance of the 
working 
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proposes 
of a central boss, with four or other convenient 
wards, so that as the upper stone revolves the 
arms. In constructing the lower or fixed ng type hem 
also with a metal backing, as above described, and to furnish the lower age 
with a fiange or rim all round, by means of which it may be bolted securely to 
its bed or floor.— Not proceeded with. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes . 


and House Fittings, . ng, Ventilating, dc. 
bate H. P. Dewnts, Chelmsford, ‘‘ Greenhousts.”— Dated 18th October, 


This inventidn relates, First, to the fixing of greétihonses. In 
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October, 1865. 
in perenne ae ote ts tes cpeatnoation. of nae patent 
a 
granted to the present patentee, dated 21th February, 1861 (No. 506). These 
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2728. J. Rowerts, Liverpool, ‘‘ Machinery for screening, tempering, and 
moulding clays and earths into bricks, tiles, &c.”—Dated 2\st October, 
“1865. 


This invention consists in the employment, in the manufacture of bricks, 
tiles; and other articles of a like nature, in screening, ¥ 


, of y-constru 
scribed and illustrated in the drawings. 
2734. J.. NEWMAN, Aston, Birmingham, “ or supporting window 
sashes and sli shutters.”—Dated 23rd October, 1865. 
By the use of this invention the lines and cords and ee ens by 





which window sashes and sliding shutters are , are 
pensed with. The patentee describes his i ion with refé 
suspension of a window sash. On either side of the sash he makes two or 


mechanism for suspending or supporting the sash, the said mechanism con- 
sisting of a plate or carriage, on one side of which a roller or rollers is or are 
mounted in bearings. At the opposite side of the plate or to that at 
which the roller or rollers are situated a low spring is fixed. The mechanism 
described is placed in each of the recesses in the sides of the sasb, the rollers 
being placed outwards and the springs bearing against the bottom of the said 
recesses. The said mechanism only requires to be dropped into the recesses 
when the sash is ready to be fixed in the window frame. On placing the sash 
provided with the invention in the window frame the springs at the inner sides 
of the plates or carriages are compressed, and the rollers are made to bear 
forcibly against the sides of the window frame by the elasticity of the said 
compressed springs, so that on raising or Jowering the sash, the said sash is 
suspended in the position at which it is placed by the friction of the rollers 
against the sides of the window frame. 





Class 6—FIRE-ARMS. 

Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, dc. 

2709. J. and G. H. NEEDHAM, Piccadilly, London, “ Central fire breech-loading 
Sire-arms.”’— Dated 20th October, 1865. 

This invention relates, First, to a breech-loading fire-arm applicable for a 
rifle or military gun. ‘The closure for the bréech consists of a square block- 
like piece comprising the gun, lock, trigger, and guard, all mounted on a 
fulcrum pin situated immediately below the breech end of the barrel. This 
block-like piece is fitted between the side or cheek pieces extended in the rear 
of the barrel in line therewith, and carrying the abutment for the breech-piece. 
This breech-piece has a tail-like extension close underneath and in the direc- 
tion of the stock in the form of a lever; it is in a position suitable for gripping 
when firing the gun ; a second lever lies parallel with and within this one above- 
mentioned, which second lever operates the catch for locking and releasing 
the breech-piece ; it also half cocks the gun in the act of releasing the breech- 
piece. The space in which the breech-piece is fitted is open above and below, 
the breech-piece being inserted from below, and pivotted as above-mentioned ; 
the opening above serves to introduce the cartridge at the breech end of the 
barrel, which is exposed by the movement of the breech-plece on its joint pin, 
whereby it turns to a position almost below the level of the bore. A slight 
projection on the face of the breech-piece enters a recess in the barrel breech 
when it is brought up, which forces the cartridge into the barrel. Atthe time the 
cartridge enters the barrel the bead or projecting flange on the head of the 
metal.cap of the cartridge efters a notch cut across a ridge of a circular form 
described from the breech-pin axis, which, by its motion withdraws the 
cartridge case half_an inch or so when the breech is opened. Instead of this a 
tooth or two may be substituted to operate an extractor moving in line parallel 
with the barrel, as before-mentioned ; the hammer or striker is contained in 
the breech-piece, the cock or finger-piece projecting through the upper part 
while the trigger projects below; the hammer is furnished with a pin which 
occupies a hole in the breech plug, through which it advances in striking and 
exploding the cartridge. The breech-piece is released and brought down by 
depressing the thumb-piece of the second or lever, while the closing is effected 
by pressing on the outside of first lever in the opposite direction, and if it is 
not thoroughly closed the hammer cannot fall so as to discharge the cartridge. 
The Second part of the invention relates to an extractor adapted for central 
fire breech-loaders, having a breech-piece or plug which is hinged or jointed at 
the rear end of such plug. The Third part of the invention relates to the 
extractor of a gun constructed on the principle of Lefauchaux, known as the 
drop gun, which fit and furnish generally somewhat as described in the specifi- 
cation of patent No. 1544, dated May 22nd, 1862, excepting the extractor 
which the patentees now mount on a stem placed on the underside of the 
barrel, and furnished with a headpiece (part in contact with the cartridge) 
fitted into a recess of same form cut in the breech end of the barrels. They 
lead the extractor stem towards the joint on which the barrels move, where a 
fixed horn or projection enters a slot in or passes on the end of the stem. 
The motion of the barrels in falling has the effect of propelling the extractor 
stem by reason of its contact with the horn before-mentioned, so that the 
cartridge case is thrust backwards out of the barrel a given distance. The 
closing of the barrel causes the cartridge extractor to return to its normal 
position with the fresh cartridge. The last part of the invention relates to the 
ammunition of central fire-arms, and consists in forming the bullet of iron to 
contain the charge of powder. 

2743. F. H. Grey, Old Bond-street, London, “ Construction of gun locks for the 
discharging of central fire cartridges as used in breech-loading fire-arms.”— 
Dated 24th October, 1865, 

The patentee claims the introduction of a percussion plunger working inside 
the plate of an ordinary bar or front action gun lock, by means of which 
arrangement he is enabled to make the central fire breech-loading gun of the 
same shape and proportions as the ordinary muzzile-loader, and to convert the 
ordinary muzzle-loader into a central fire breech-Joader, in such a manner that 
all the moving parts are protected from the moi of the atmosphere. 

2752. W. M. ScoTT, Birmingham, “ Breech-loading fire-arms.”—Dated 25th 
October, 1865, 

This invention cannot be described without reference to the drawings. 

2557. A. KRUPP, Essen, Prussia, “ Projectiles.”— Dated 26th October, 1865. 

This invention has relation to giving to the front end of projectiles improved 
forms or shapes,so as thereby to increase their penetrating and destructive 
effects. For this purpose the patentee either casts, forges, or machines the 
front end of the shots or projectiles with plane surfaces of one, two, three, or 
more sides. For close firing the patentee prefers to use a projectile having the 
front end formed with only two planes. This form of projectile will be found 
very destructive against iron armour-plating. For longer ranges he prefers to 
use the projectiles having the front end formed with three, four, or more planes. 
The planes chamfer off from the sides of the shots, and meet together at the 
apex, thus forming at the front end pyramidal shapes of two, three, or more 
sides, according to the number of planes. . 
2758. H, A. DUFRENE, South-street, Finsbury, London, “ Apparatus for destroy- 

ing ships and such like floating bodies."—A communication.— Dated 26th 
October, 1865. 

This invention consists of new or improved means and apparatus for destroy- 
ing an enemy’s ships in case of war, and in defending harbours and roadsteads 
against an enemy’s fleet, parts of which apparatus are also applicable to saving 
life and property at sea. The means consist in the employment of folminatbs, 
gunpowder, and other blasting powders, to be exploded under the keel or near 
the sides of the vessels to be destroyed, and in the apparatus for conducting 
and setting fire to such explosive materials under or against the vessels to be 
sunk or destroyed. Water having a strong resisting power to sudden 
mechanical effects, such as the rapid expansion of gases from the explosion of 
powder, the powder instantaneously taking fire will sink the ship or vessel near 
which itis exploded. Fulminates having the objection of being dangerous in 
their preparation and in their employment may be replaced by blasting 
powders, which are easy to prepare, or by a mixture of ordinary powder and of 
fulminate of mercury. The apparatus for conducting and setting fire to these 
materials under or against the enemy's vessel consists of a suitable gas or air 
engine, which, by meaus of a screw, gives motion to a long floating cylinder 
almost completely immersed In the water. This cylinder carries the materials 
to be exploded under or against the vessel to be destroyed. The engine is sup- 
plied with gas by means of an india-rubber pipe In ction with ag r, 
placed on land or on boar! an lson-plated or other ship. The floating cylinder 
whieh carries the explosive materials is guided by means of cords commani- 
ating with the land or with the ship. As soon as the magazine of explosive 
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of the injector shall be alternately thrown 
the ejector and the cartridge case as they pass over them. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, it esse! Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, &c. 

2656. J. L. HANCOCK, Tipton, “ Bedsteads, seats, couches, and other articles for 

sitting and reclining on.”—Dated 14th October, 1865. 

This invention cannot be described without reft to the ing 

2678. G. DAVIES, Serle-street, Lincoln’s-inn, London, ‘* Folding chairs.” —A com- 
munication.— Dated Vith October, 1865. 

This invention consists of an improved arrangemeut and construction of the 
various parts, whereby the chair can be readily adjusted for use or folded into 
a flat form when out of use. In one modification of the invention the side 
frames of the chair are made to and close somewhat in the form of a pair 
of scissors, being composed of two limbs jointed together. The longer limb on 
each sides forms the frame of the back and the front legs, while the shorter 
limb forms the hind legs and the supports for the elbow pieces. The side 
frames are connected together by transverse rails at suitable positions. The 
elbow pieces extend from the top of the shorter limbs to about an equal 
height at the back, and are made of a flexible material capable of being 
folded. These elbow pieces limit the extent to which the chair can he opened. 
The back part of the seat of the chair is hinged to the side frames at the same 
place and by the same means as the parts composing the side frames are 
jointed. The front part of the seat is supported by rests (one at each side), 
which bear against the front legs of the chair. In this arrangement the limit 
to which the frame is opened is always alike, and hence the seat is always at 
the same height, and the back always at the same slope. In a modification of 
the above the opening of the frame, and hence the height of the seat and the 
slope of the back, is variable. The side frames are made somewhat in the 
form of an inverted Y, that is to say, the upper half of the shorter limb above 
described, with its elbow pieces, is dispensed with. The front part of the seat 
is supported by a pair of jointed levers, working on a fulcrum attached to the 
front legs. The other end of these levers carries a cross rail, which is pro- 
vided with a double bolt, the said bolt working at each end of the rail into 
holes formed in the inner side of the hind legs, so that by locking the bolt into 
the upper or lower holes, the relative positions of the legs, seat, and back can be 
varied at pleasure. 

2683. J. GREGORY, E. FARR, and W. FARR, Manchester,‘ Pianofortes, har- 
moniums, .”"— Dated 18th October, 1865. 

This invention consists in the use and application of papier mache, and paper 
other than papier mache, in the making and construction of the actions 
of pianofortes, or parts of actions, namely, keys, hoppers, stickers, dampers, 
levers, checks, hammer-butts, stems, and heads; and in the use of the same 
materials in the construction of sounding-boards for pianos, as well as in the 
making and-the construction of keys of harmoniums and organs. Also in the 
use and application of papier mache, or paper other than papier mache, in the 
construction of pianoforte cases, music stools, and the cases of harmo- 
niums and organs, and also in frets, trusses, legs, and truss legs of pianos. —Not 
proceeded with. 

2747. D. G. and 8S. STAIGHT, Charles-street, Hatton-garden, and J, CHEVERTON, 
Turnham-green,** Manufacture of keys for pianofortes and other musical in- 
struments requiring keys.” — Dated 24th October, 1865. 

This invention consists in forming, by moulding or stamping, the “sharps” 
hollow, or with chambers on their undersides, and in using for their manufac- 
ture india-rubber, gutta-percha, or a compound thereof prepared to obtain the 
pesired hardness and colour, and which is commonly called ebonite or vulca- 
nite. The patentees fill up the vacuity with common wood, or a cement made 
of glue and sawdust; and, Secondly, the improvements consist in forming 
the fronts of the keys—commonly called “ front slips”—of like material; and, 
Thirdly, the improvements consist in forming of the material referred to the 
surfaces acting as guides for the rocking and guide pins of keys of pianofortes, 
and other musical instruments having such keys. 








Class 8—_CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2653..W. J.C. M‘MILLAN, J. MASON, and J. V. SCARBOROUGH, Sunderland, 
“A certain composition having anti-corrosive and anti-fouling properties for 
the preservation of and keeping clean the bottoms of iron vessels, &c.”— Dated 
14th October, 1865. 

This invention consists in the production of a phosphoric, resinous, and 
gutta-percha composition, having anti-corrosive and anti-fouling properties. 
The iron must be made as clean as possible previous to the composition being 
applied thereto. 

2660. A. J. MOTT, Liverpool, “ Production and uses of carbonic acid gas.”— Dated 
14th October, 1865. 

The materials from which carbonic acid gas is produced or evolved, accord- 
ing to this invention, are alum in the form of crystals and an alkaline carbonate 
in solution. That these materials may be beneficially employed in the pr: 
duction of the said gas the patentee has devised special apparatus in whic 
two forces are constantly In existence, the one the pressure of a column of th« 
said alkaline solution, and the other the pressure of the gas evolved when the 
said solution comes into contact with the alum crystals; and it is by the 
alternate predominance of these forces that the apparatus is rendered self- 
acting when once adjusted, and carbonic acid advantageously produced as 
required for the purpose to which the patentee applies it. 








Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
733. A. PARKES, Birmingham, * Electric telegraph conductors.”—Dated 2\st 
October, 1865. 

For the purposes of this invention tubular or other hollow conductors of 
copper of a cylindrical or flat or other suitable section are used, which, how- 
ever are not new, but according to this invention the patentee strengthens the 
tubular or hollow conductors by internal cores of steel or iron, or aluminium 
bronze, such interior strengthening cores being drawn or extended with the 
copper conductor. 

2762. H. WILDE, Manchester, “ Construction and working of electric telegraphs 
and apparatus connected therewith.” — Dated 26th October, 1865. 

This invention cannot be described without reference to the drawings. 

2765. W. Smiti, Wharf-road, City-road, London, * Improvements in testing and 
working submarine electric telegraph wires.” — Dated 26th October, 1865. 

The primary object of this invention is to enable the electrician in charge of a 
submarine electric telegraph cable, more especially while it is being submerged, 
to keep up a constant test for insulation and continuity, and at the same 
thme to communicate freely through the cable between the ship and the shore. 
Now, to carry out this invention the patentee attaches an insulated plate, or a 
series of plates of any good conducting material, to the free end of the con- 
ductor, and between such plates he places a thin sheet or *Seets of a material 
of comparatively high electric resistance— paper or dry wood saturated with an 
insulating material, or gelatine in thin sheets answers the purpose, Suppose 
he employs a series of stx metal plates, then each alternate plate is connected 
to the conductor of the cable, and the remaining three are connected with the 
earth through a galvanometer; consequently, the amount of current which 
passes through the material placed between the copper plates flows through the 
galvanometer & carth, and thas a constant deflection is registered as long as 








immediately noticed, and by this means the person in charge of the batteries, 
by a pre-arranged code of communicates with the person in charge of 
the galvanometer without with the insulation test. Thus, if it is 


reversing the nt may represent 
whole of the details of the invention. 
Class 10.—MISCELLANEOUS. 


Including all Specifications not found under the preceding heads. 
ve = BURSLEY, Glasgow, “ Chucks for turning lathes.”—Dated \Tth October; 


and in an improved 
convenience in working. The chuck or head on the main lathe spindle is 


the \e 
project both ways beyond the chuck, and bear against the inside of a ring made 
thin enough to be slightly flexible, and held within a flange formed round the 
cover plate. A number of screws are tapped through the flange of the cover 
plate, and bearing on the flexible ring give it the form suitable for producing 
the desired result; and the flexible ring acts on the ends of the slide and causes 
the chuck centre to work in its groove while being carried round. 


2689. C. H. Cope, Birmingham, “ Sifter for sifting cinders, slack, and gravel,” 
_. 18th 4 . 

This apparatus is formed of a perforated cylinder or receptacle, or it may be 
drum-shaped like a volute or nautilus shell, revolving within a box or case, 
The drum is formed of two boards or end plates of wood, metal, or other 
material cut somewhat in the proportions of an ienic volute, which, being set 
in a parallel position, are connected by a cross piece or sheet of pierced wire 
gauze or other perforated material, ranning round and fixed to the peripheries 
of the side plates, and extending {so far into the interior of the volute as to 
form altogether about a circumference and a quarter; from the end plates axle- 
pieces project, upon which the drum is revolved within a box or case of wood, 
metal, or other material, by means of a winch handle fixed to one of the axles. 
This box has a lid in its upper part which, on being opened, and the drum in 
position for receiving the material to be sifted, that is to say, the mouth 
upwards and the lip or edge of it resting on a steel spring catch which res 
4 little force to turn the mouth of the drum past it, the friction being sufficient 
to hold it in position, the ashes are introduced by means of a shovel; the lid 
is then closed, and the drum revolved four or five times as if it were dredging. 
The mouth is then again brought to its primary position, By this operation 
the dust and ashes fall through the perforators of the drum into a drawer at 
the bottom of the case, and the shovel is then passed through an opening below 
(closed by a lid or door) in a horizontal direction underneath the drum, which 
is revolved once backwards, and thus deposits the cinders sifted and free from 
dust into the shovel ready for use. 

2690. J. W. TRUMAN and H. LOvI, Canning Town, Essex, “ Improvements in 
block matches, and in the machinery for making the same.”— Dated 18th 
October, 1865. 

This invention consists in manufacturing block matches with points, whereby 
the point of each match is so far separated from the others that, when the 
blocks are dipped in the phosphorus or other position, each match retains a 

ficiency of such position without adheri together. The invention 
likewise consists in an imp d hine for facturing such block 
matches. On the edge of a revolving wheel, which may be driven by steam 
or hand power, as req , the inventors place four or any convenient number 
of slicing knives; between each slicing knife is situated a small levelled chisel, 
which cuts off a slice from the end of the match. The depth of this slice may 
be regulated according to the size of the match, As soon as the chisel has 
passed through the small block of wood which is to be cut, a knife follows, 
which cuts or splits the match to its required length. By pressing the block of 
wood against a rounded level edge on the rim of the wheel, it is brought 
forward the requisite distance for another cut.— Not proceeded with. 

2763. A. L. M. GAVIN, Bucklersbury, London, ‘‘ Desiccating the leaves and 
flowers of plants, &c.”—A communication.— Dated 20th October, 1865. 

The patentee claims, First, the use or employment ofa current of heated air, 
in combination with a perforated cylinder or vessel, for the purpose of drying 
or desiccating the leaves of plants, substantially as described. Secondly, 
the use or employment of a rotary cylinder formed of wire gauze or perforated 
plates, in combination with a current of hot air in the manufacture for the 
market of tea from the leaves of the tea plant, as described. Thirdly, the 
combination of a rotary cylinder, as described, with a fan or blower, and a 
heater or hot chamber, as described and illustrated in the drawings, for the 
purpose of drying the leaves of plants, and for other similar purposes. 




















THE Wak Office have lately given Mr. Paget another trial 
order for a number of his peculiar washers for protecting the 
bolts from being broken under the impact of the shot. 

THE TUNNEL UNDER THE Lirrey.—The works of the tunnel 
under the Liffey, after latterly proceeding with success under the 
direction of Mr. Mathew Talbot, C.E., have now been stopped by 
by the contractor on account of financial difficulties. 

A Katiway Bripce on Fire.---On Sunday afternoon the traffic 
on the London and Greenwich Railway between Greenwich and 
Deptford was interrupted for several hours in consequence of the 
bridge which crosses the Deptford canal having caught fire. It 
would appear that a large heap of straw lying close to the bridge 
at either side of the canal was ignited by a spark from one of the 
boats, and the fire was communicated to the bridge, a great portion 
of which is constructed of wood. The fire was immediately dis- 
covered, and messengers were at once dispatched to the nearest 
station for the fire engines, which were promptly in attendance. 
Meanwhile the running of all the trains to Greenwich was 
suspended, and every precaution taken to insure the public safety. 
A copious supply of water was poured on the fire by the engines 
and it was quickly extinguished, after which an examination of 
the bridge was made by the officers of the company, when it was 
found to be uninjured. A portion of the woodwork was slightly 
charred, but proper tests having been applied it was found that 
the security o the structure was in no way endangered. Traffic 
was accordingly resumed after about four or five hours of inter- 
ruption. A large crowd was collected to witness the fire, and the 
passing of the first train after it was put out was watched with 
considerable interest— almost anxiety. When it got safely over 
a loud cheer arose from the persons assembled. The accident 
occasioned some inconvenience to the Sunday excursionists to 
Greenwich Park, many of whom were delayed longer than was 
arreeable. Fortunately no buildings were near, or the fire might 

ve extended and done considerable injury. 

Tne BUSINESS OF THE PATENT-OFFICE.—A mistaken idea appears 
w be held by some people, who have probably less to do with 
novelties in engineering science than we have, that the specifica- 
tions are published shortly after the patent is completed. But 
they are only in so far published as the original documents are 
accessible at the Patent-office itself, and then only after paying s 
shilling for each patent specification it is wished to examine. e 
presume, therefore, that most readers will thus content themselves 
with our Patent Journal. The blue books are, in fact, as we 
stated last week, some five months in arrear ; but, as the Attoracy 
General has stated in the House, additional aid has been procured, 
which will probably bring up the arrears within a reasonable time. 
Of scarcely less value than the specifications themselves are the 
abstracts of the abridgments. The second of most of the older 
volumes are being prepared, amongst which is the long delayed class 
for the manufacture of iron and steel. The fresh and additional 
classes being prepared are :—Preparation and combustion of fuel ; 
steam engines ; spinning ; lace and other looped and netted fabrics; 
railways; railway signals and communicating apparatus ; hydrau- 
lics; ventilation; raising, lowering, and weighing heavy bodies ; 
rolling stock; acids, alkalies, oxides, and salts; agriculture; 
optical, mathematical, nautical, and astronomical instruments. 
Mr. Weild, of Manchester, is abridging the specifications relating 
to railways; Mr. Brierly those for spinning and lace ; and Mr. Mac 
Gregor, of Rob Roy canoe notoriety, has been engaged for at least 
three years on those relating to steam-engines. Mr. MacGregor 
seems to be able to paddle his own canoe with greater speed than 
he can abridge specifications. 

INTERNATIONAL EXHIBITION OF Panis, 1867.—The paint em- 
ployed by the Messrs. Cail and Co, and Gouin and Co., for the 
minting of their iron pillars used in the construction of the Paris 
Exhibition, is the iron minium paint d’Auderghem, for which 
Messrs. Braby and Co, (Limited) are the London and general 
agents, -[Apvr.] 











—~ete eee tt 


May 25, 1866. 


THE ENGINEER. 





THE IRON, COAL, AND 
OF GHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent. ) 
Tue Iron TRADE: On ’Change in Birmingham and Wolverhamp- 
ton: Eh Foreign Trade: New York and Berlin: 
The Holidays Welcomed by Masters: Prices Lower—Iron- 
WORKERS’ CONFERENCE : 
for Higher Wi ‘ 


‘InactivE—Harpwakes: Hollow-ware Makers Busy—TuE Dup- 
DESTON CROSSING IN BIRMINGHAM: A Foot-bridge to go up. 


WE are unable to report.that in the past-week any revival has 
. taken place in the iron and coal trades of the West Midlands. 
idays have been rather welcomed than otherwise b: 


Yesterday (Thursday) in Birmi ham, as well as in 


Wolverhampton the day before, it was as satisfactory 
that.this has been the Whitsun week. The. orders that are 
ing are the most insignificant for every description of finished 


iron, whether we speak of the foreign or home markets. New York 
has nearly ceased to order best iron, and the producers of such 
console themselves that this is not usually a busy ime of the year 
in the States’ trade. | Letters from agents throughout — 
to the effect that the im ing war has stopped all trade there. 
In proof of it, such an order as one for 5 ewt. has been forwarded 
from Berlin to one of the leading iron-making firms in South Staf- 
fordshire! Some makers would rather not set on their works at 
all this week, but they will begin on Thursday night, that they 
may “‘keep their men together.” Others put a portion of their 
machinery in motion on Wednesday night. In nearly eve 
instance the specificatiotis have been for some time in hand. 
“More is doing in sheets than in any other descriptions, Prices are 
more in favour of buyers this week than they were last, and com- 
plaints were numerous yesterday that very low prices are being 
accepted on almost every hand. 

. Aswe write the Association of Ironworkers of Great Britain, 
whose head-quarters are at Brierley Hill, are holding their annual 
conference at Derby. The prevailing depression will be effective, 
it is believed, in preventing any movement being made for a 
further advance of wages, which was at one time threatened. 

At this point we ought not to omit to notice a pamphlet of great 
worth that has appeared recently in this district upon a phase of 
the labour question that was never of more importance in the iron 
trade than it is now. Mr. Rupert Kettle—the judge of the Wor- 
cestershire district of county courts, is a native of Birmingham, 
is familiar with every phase of the industries of the West 
Midlands, gave much valuable information to certain rule-of- 
thumb mining agents in South Staffordshire in a notable paper 
upon the thick coal of that district a short time ago, and must yet 
again take up the matter where it now stands—is constantly oe 
as arbitrator in mining disputes, and has from an early period 
life closely studied the capital and labour phase of political eco- 
nomy, is the acting umpire—chosen by men and masters—to settle 
by arbitration all disputes arising between the operative nters 
and the operative plasterers and the master builders of Wolver- 
hampton. So much benefit has resulted from the working of 
arbitration under his auspices, and regulated by rules that he has 
assisted to draw up, that he was some time ago specially requested 
by the working men’s club of Wolverhampton, of which he is the 
president, first to speak upon “‘ strikes and arbitration,” and then 
to print his speech. With his customary zeal in the cause he has 
at great labour—to him, however, a labour of Jove—amplified and 
extended the few views, only which he could enunciate in his 
speech, and he has put them before the public in a paper 
weighty with suggestions of the utmost value. Already we 
perceive that the work has received the distinction of being made 
the theme for leaders in the Manchester Guardian and in the 
Birmingham Daily Post respectively. From the latter we make a 
few extracts, in the hope that the attentien of our readers may bé 
more than ever directed to the perfect feasibility of adopting such 


arbitrations as Mr. Kettle advocates, and is carrying out in all; 


cases in which —oe and workmen have occasional differ- 
ences to adjust. e may add, that the Earl of Lichfield, the 
Lord-Lieutenant of Staffordshire, who displayed so much in- 
terest in the last dispute between the ironmasters and their 
men in this district, hopes that by the adoption by the’ Legis- 
lature of some such principle as_ Mr. Kettle explains disputes 
of this class may not, by and by, be so numerous as, for many 
ears past, have brought frequently-recurring loss and suffering 
into the county in which he is the representative of royalty. Mr. 
Kettle’s method is decidgdly superior to that of Lord St. Leonard’s, 
which weare glad to see the editor of the Manchester Guardian points 
out. Bors pomp first (writes the editor of the Birmingham Daily 
Post) we find they are reduced to three classes :—First, those that 
arise out of differences upon the terms of a future contract ; 
second, those that arise but of disagreements upon the terms of 
an existing contract; and, third, those that arise out of quarrels 
upon matters of sentiment. Of the first class are such strikes as 
are entered upon for a rise of wages or‘ an alteration of trade 
rules; of the second are such as arise from an alleged breach 
of some contract already o upon; of the third are such as 
arise from mere matters of ecling as when masters, for instance, 
refuse to make some 'r le i on the ground 
that they are not to ‘be ‘dictated to by the union,’ and 
when: men some reasonable compromise on the 
ground that they are bound in self-defence to ‘resist the 
tyranny of the masters.’ The prime difficulty in the way of 
settling all these varieties of dispute without a strike lies in the 
fact that the disputants cannot p themselves as they ought to 
do — a footing of equality—an equality that is similpr to the 
equ which exists between two men ning. ere is 
latent eos een the masters that the employer is the plaintiff 
and the workman the defendant in such cases—a feeling, as Mr. 
Kettle puts it, which r ises a difference of position between 
the two parties to the dispute ; the one being dUminant, the other 
subservient. An illustrdtion of the operation of this feeling is 
drawn from the last great strike in South Staff ire. A depu- 
tation from the masters was to meet a deputation of the men at a 
large hotel in the} neighbourhood. ‘At the appointed time,’ says 
Mr. Kettle, ‘the workmen’s delegates went to the place of meet- 
ing. They were ushered into a grand room, in which the masters 
had been assembled some hours before. The men found the 
negotiators whom they were to meet. upon equal terms already 
seated at a long table, with writing materials before each, and 
their chairman presiding. The men’s delegates were directed 
to a bench at the end of the room as the place provided 
forthem. Here they sat in a row, dangling their hats, When 
all were seated, and the — a of ten-master-power upon 
them, the masters’ president opened the negotiation with —* Well, 
what have you chaps got to say for yourselves?’ That question 
cost the district an incalcplable sum of money—tens of thousands 
of pounds. The asking of it was — less than @ public 
calamity. Yet the masters’ chairman could have had no intention 
to wound the susceptible’ pride of the men, for he was naturally 
most genial and kind-hearted. He simply assumed that the 
men were on their defence, and the men resented it. To meet 
this prime difficulty Mr. Kettle pro; the Arbitration Court. 
t is wanted, he says, is some mode by which masters and work- 
men can be y on together upon common ground, where they 
can fully and freely express themselves, each on his own behalf, as 
parties negotiate any otlier contract, so that they may thereby 
arrive, by what Adam Smith calls the ‘ higgling bargaining of 
the et, at that sort of rough equality which, though not 
exact, is sufficient for carrying on the business of common life.’ 
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GENERAL TRADES. 


“him what appellation 


'. The ironstone trade is active; best flats, at 17s., are worth 2s, 6d. 


Phe hardware trades are quieter, but the hollow-ware establish- 





Arbitration, if it did nothing else, would afford » common ground, 
ee bat ee een Oo pean pl ae ak 


2 and * 80 to fix a market 
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something remaining to be su 


are ultimately governed.’ He must 
for in disputes upon existing contracts—thi 
—he will have to take evidence and sift it, apply to it principles 
laid down, and give his decision undistur the emotions 
of the conflict which has been going on aro 
he must have legal power to enforce his decisions, because 
‘to prevent quarrels upon matters of sentiment—the third 
cause of strikes—you must have something more than a mere 
master of the ceremonies, or a conciliator, or even a pacificator ; he 
must be something more than the judicious friend who interferes 
to prevent a d To secure obedience, the mediatorial func- 
tio must have power to determine as well as hear; = give 
m please, he must be clothed with the 
powers and perform the duties of an umpire.’ is being the 
theory laid down in Part I. of the ca. oe Mr. Kettle, in Part 
IL., tells us how to put it in practice. e objects to the creation 
of courts of conciliation or courts of arbitration by legal enact- 
ment —first, on the ground of their incompatibility with the spirit 
of our laws and the freedom of our people ; and secondly, use 
‘it will be found that ordinary arbitration will accomplish all 
that could be effected by such novel institutions.’ The 
only difficulty which seems to have presented itself to Mr. 
Kettle’s mind in the — of the existing law of arbitration 
to trade disputes, is that of binding large bodies of men to the 
decision of their delegates; and the difficulty he gets over thus: 
The first business to be transacted by his arbitration council-— 
which is made up of an equal number of masters and men, and 
an umpire—is to draw up a set of rules for the regulation of the 
trade, which rules are to contain a provision for the reference 
of all disputes to arbitration. A copy of these rules is then 
to be presented to every master and every man, and whoever 
accepts them binds himself, by mutual tion, to the rules 
agreed upon by the council, as firmly as if he were bound 
by direct personal negotiation. In other words, he binds 
himself to submit trade disputes to arbitration, and 
to abide by the award of the council of arbitration, or, failing 
that, to the award of the umpire. Should he refuse to be bound 
by this award he can be proceeded against just like any other 
person who, after agreeing to submit a disputed point to arbitra- 
tion, refuses to be bound by the arbitrator’s decision; or F gan 
we should rather say it is Mr. Kettle’s opinion that the man 
ed against. No case has yet arisen in which it 
ecessary to seek a decision from the law courts on this 
point; but even if it should arise, and should the decision be 
adverse, it would be wiser and more effective, Mr. Kettle 
thinks, to get a short Act making such awards legal than to esta- 
blish an entirely new machinery, such as that contemplated under 
Lord St. Leonard’s bill.” . 

The pig iron trade is at a standstill so far as it relates to new 
orders. Happily the speculative bubble in Scotch iron has burst. 
It is calculated that the speculators will between them lose as 
much as £300,000; and it is hoped that by the Bank of England, 
who hold the endorsements of one firm, demanding an investiga- 
tion in the revmge ts | Court, we may be able to learn somethi 
upon the matter which will tend to prevent similar commerci 
monstrosities in future. 


aiid 3s. more than they were a twelvemonth ago. 
is in diminishing demand on most hands. 


ments are all very busy. 

A deputation from the Birmingham Public Works Committee 
have had an interview with the directors of the Midland Railway 
Company with reference to the Duddeston Railway crossing. The 
directors assured the deputation that a temporary foot-bridge was 
now in preparation, and would be erected across the line forth- 
with. ey added that plans were being prepared for a permanent 
bridge, the width and character or which would be, as soon as pos- 
sible, submitted to the Board of Trade, and also the Somiogton 
Corporation. 





WALES AND THE ADJOINING COUNTIES. 
( our own Correspondent. ) 

THE IRON TRADE: The Effects of the Monetary Panic : Shipmenits 
to America: The Demand from Spain: Pig Iron—Tue Tin 
PLATE TRADE—THE STEAM AND House Coat TRaADES—SusPEN- 
SION OF THE OLD Eppw VALE Company—DEaTH or Mr. G. E. 
BrevaN— ANOTHER EXPLOSION OF Gas AT TREDEGAR—DEATH OF 
Mr. D. Davis, COLLIERY PROPRIETOR—THE COLLIERS AGITATING 
FOR A RISE IN WAaGES—THE BRECON AND MERTHYR EXTENSION 
TO THE CYFARTHFA WORKS—PRESENTATION TO Messrs. BRAIN, 
or LypBRookK—Re THE LLANRWST SLATE SLAB QuaRRY Com- 
PANY (LIMITED) AND THE ANGLESEA QUARRY COMPANY (LIMITED) : 
Important Decision to Shareholders, 


THERE is no change of any importance to note in the iron trade of 
the district. Despite the panic matters are going on much the 
same, and the men are fairly employed in bringing up the arrears 
and executing the new orders which have come in from the foreign 
markets. We have not as yet any failure to report arising out of 
the panic beyond the Briton Ferry Ironworks, which will be 
carried on in future by Messrs. Townsend, Wood, and Co., the 
creditors having agreed to accept a composition of 4s. in the 
pound. The suspension of the Old Ebbw Vale a ae A created 
quite a surprise in the district, but their liabilities here are very 
small, and their stop does not affect the credit of the Ebbw 
Vale Company (Limited) in any way. As a proof of the soundness 
of the trade of the district it may be stated that the orders 
which come in are taken at full prices. Scarcely anything has 
been done in the home market, and, as was stated last week, 
there is no probability of busi on home account showing 
any vitality till matters begin to settle down. The advices from 
America still continue good, and some heavy shipments of rails 
have been made to the northern and southern markets, as also to 
British North America, the trade with which country is in a 
satisfactory state. The requirements of Sweden and Holland are 
more than they were, and a fair share of business is looked for- 
ward to with the Spanish markets a the negotiations in 
progress for a settlement of the debt of that country are suc- 





cessful. The war continues to keep down trade with South 
America. On Eastern account there is no change to record, 
business remaining in a quiet state. There is a good inquiry from 
Russia; and the pr ts of an Eu ves hopes 





that the Italian and German difficulties will be settled without 
resort to arms, and thus avert the evils which would fall more 
heavily than they have as yet on trade with most of the markets 
of southern Europe. The inquiry for pig iron is getting slacker, 
except for certain special qualities, and quotations remain without 
c 


The tin-plate trade is dull, and is likely to remain so until the 
effects of monetary crisis have subsided. 
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—You ve in the morning paper on. og 
receive this letter the announcement of the suspension of Mr. 
Abraham Darby and o' the former of the estates 
purchased of them by the Vale apany (Limited). This 
event has been occasioned by the s the n 

of credit on which the partners in firm had relied for their 


ts; but it is understood it will only be tem and 
ery pee of the partners (in which are included very large 
landed estates) will far exceed their liabilities. In the mean- 
time, Mr. Darby being the eng: wy Si | Mr. Robinson the 
deputy-chairman of this company, the has t it right 
to direct this communication to be made to the ! 
order to remove any apprehension on their part of injury to the 
interests of the w Vale meg ( ted). Both Mr. 
Darby and Mr. Robinson -have placed themselves entirely at the 
disposal of the company, and there is no reason to fear that their 
services will be interfered with in a manner to be injurious to the 
interests of this company. The board are about to issue a report 
to the shareholders of the working of the new company for the 
last twelve months, which report only awaits the signatures of the 
auditors, and the board believes that it will be considered by the 


iy 


a to be satisfactory.—I am, yours y, EDWIN 
ROVE, eal 
We regret to have to record the death of Mr. G. E. Bevan, of 


Cheltenham, which took place on Wednesday se’nnight at the 
Midland Petal, Derby, where he was taken suddenly from con- 
gestion of the lungs. The deceased gentleman was senior partner 
in the firm of Bevan and Co., of No: atom, whens Re pecs’ 
valuable and extensive iron ore mines, and of the A llery 
Colliery Com: in this district. He was otherwise extensively 
omelet e iron and coal trades of South Wales. 

On Thursday last the adjourned inquest was held on the body 
of George Thomas, who was killed by an explosion of fire-damp at 
the Bedwellty New Pits. The evidence showed that several men 
were employed in extending a — ; and they were working 
night turn. After supper Ts to work, and one of them 
in hanging up a bag on a nail, holding a lighted candle in his hand, 
fired the and thus caused the explosion. The jury returned a 
verdict of accidental death,” ad , “we hee yf that 
in a pit where gas is made so freely that men should be to 
use the naked candle. We hope that the Tredegar Iron Company 
may see their way to prohibit naked lights in such a dangerous 
mine as the Bedwellty New Pits.” 

On Saturday morning Mr. David Davis, one of the largest 
colliery proprie in district, died at his residence, Blaen- 
gwawr House, Aberd D d was one who had risen from 
the ranks, and, with the exception of two or three firms, was the 
largest ex r of coal in Wales, with the trade of which his 
name has for many years been associated. hd ith 

A feeling of dissatisfaction is eoinuing to evince itself among 
the colliers employed in the Aberdare and Rhondda Valleys as to 
their rate of remuneration, and in some instances demands have 
been made which rietors consider it impossible to comply 
with. On Sanday tat a deputation from most of the collieries 
assembled at Cardiff to have an interview with the masters at the 
Hastings Hotel, but as only a few of the Rhondda colliery pro- 
prietors were present nothing definite was arrived at. 

It is expected that the Cyfarthfa branch of the Brecon and 
Merthyr Railway will be opened to Cefn by the Ist of June. 

A most pleasing circumstance has occurred at Lydbrook, Forest 
of Dean, as exemplifying the’good feeling which exists between 
masters and men in this district. The men employed at the Trafal- 
gar Colliery had lately expressed a desire to present to their em- 
ployers, Messrs. T. B. and W. B. Brain, a suita le acknowledgment 
of their respect and good will. After some consultation they deter- 
mined to present to each of the Messrs. Brain a gold medal, which 
bore the follo inscription: —‘‘ Presented by the Trafalgar 
Colliers to Mr. T. B. Brain and to Mr. W. B. Brain, asa token of 
gratitude for the efficient regulations, machinery, and constant 
anxiety for their protection and safety. Trafalgar Colliery, Forest 
of Dean, May, 1566. ” The presentation was made at 
the residence of Mr. T. B. Brain, in a large tent erected on 
in the presence of wy of 400 of the men. Letters of 
were read by the chairman, Mr. H. F. Jones, from Mr. 
Brough, her Majesty’s inspector of mines, and other merger 

liment paid 





lawn, 


— 


The Messrs. Brain suitably acknowledged the compli 
them and referred with pleasure to the confidence which 
between them and those in their employ. The men having 

tially regaled, formed into pr ion, and headed by their 





(Limited) are required, before the 29th inst., e 
lars of their claims to Mr. R. P. Harding, Bank-b 
official liquidator of the company. The creditors of the United 
llieries Company are also required to send the particu- 
lars of their claims to the liquidator by the 31st inst. 

e Vice-Chancellor Sir W. P. Wood has gi 


presented by 
y for the 
declaration that the li tors, under a volun i 
bed an cuthaly to main oa te Bo save 2 
proceeds or any part the: among holders d-up shi 
and that a resolution which had been passed for making a call 
£1 per share, and the notices issued pursuant thereto, were ultra 
vires and void. The company was formed for the p 9 yw and 
working of the Bevir . The’ price was £25, of which 
£2,500 was paid in cash, and the residue in fully 
the company. The company afterwards wound u 
was @ iocaly tu favcur of the company, which 
woald be gral tnntend ty Gohan 

and would then be divided amongst all 

In support of the petition is was contended 
paid-up shares were not contributaries within 
Companies Act 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for ~~ Months. 

530. HENRY SPINK SWIFT, Peckham, Surrey, “1! hi 
or apparatus for propelling ships or vessels by hydraulic A "206A 
February, (866. 

628. WALTER WELDON, Park Villa, West Hill, Highgate, Miidlesex, “ Im- 
provements in the manufacture of soda from common salt.”—-Ist March, 
166. 





“ Improvements 


990. JOHN CHESTERS, Prospect-place, Bexley Heath, Kent, 
WA April, 


in the consiruction of furnaces for the prevention of smoke.” 
Is66, 


996, CHARLES KENDALL, High-street, Whitechapel, Middlesex, “ Improve- 
ments in atmospheric railway brakes and communications.”—7tA April, 


1 

1072. James HAYES, sen. and JOSIAH HAYES, Elton, Huntingdonshire, and 
JAMES HAYES, jun., Warming North ia 
machinery or apparatus for shaking, riddling, ‘Taising, and dclivering straw, 
bay, corn, and other like agricultural produce, and in the a of driving 
or transmitting motion therete, parts of which imp 

te the driving or transmitting of motion to other machinery. a ieth April, 

1966. 








1116. JOHN LEIGH, Manchester, ‘‘ Improvements in the purification of coal 


gas.” 

1119. WILLIAM EDWARD NEWTON, Chancery-lane, Londoa, “ Improvements 
in working the switches or points upon railways.”—A communication from 
Auguste Louis Risbourg, Rue St. Sebastien, Paris. 

1123, WILLIAM BROOKES, Chancery-lane, London, “ Improvements in means 
or apparatus for combing wool and other fibres "—A communication from 
Raphael Ferdinand Tavernier and Joseph Frangois Ainédée Tayernier, Cité 
Trévice, Paris..—20th April, 1866. 

1198. JOHN MACINTOSH, North Bank, Regent's Park, and WILLIAM BOGGETT, 
Lindsey House, Chelsea, Middlesex, * Improvements in guards for pocket- 
books, watches, and watch keys.”—2!st April, 1866, 

1143. JAMES WILLIAM BUTLER, Hollywood House, Princes-road, Wimbledon 
Park, Surrey, “ Improvements in aerostatic apparatus.” 

1148. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ Au improved machine or apparatus for rippling or seeding flax.”— 
A communication from Buron Woldemar von Loewis, Meuar, Liga, Russia.— 
23rd April, 1866. 

1153. KACHEL STACKHOUSE, Central Hill Cottage, Central Hill, Norwood, 
‘Sarrey, ‘‘ Improvements in charts, maps, plans, illuminated and other printed 
—- by the use of a waterproof aud untearable material us a substitute for 


1156. GEORGE FITZJAMES RUSSELL, Piccadilly, London, and WILLIAM HENRY 
CARBINES, Southwark-street, Surrey, Improvements in the manufacture of 
gas."—24th April, 1866. 

1169. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
“* Improvements spring mattresses.”—A communication from Etienne 
Arnould, Place Napoléon, Lyons, France. 

1171. SCTPION SEQUELIN, Deptford, Kent, ‘Improvements in the purification, 
clarification, and preparation of animal and vegetable wax, tallow, oils, and 
other similar waxy and fatty sabstances.” 

1175. JOHN CURTIS, Putney, Surrey, * Impr in draining and con- 
solidating cuttings, embunkments, and other parts of railways.” 

1177. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in uniting and combining mineral and metallic substances 
with vegetable fibres and fabrics.” — A communication from Taliaferro Preston 
Schaffner, Louisville, Kentucky, U.S. 

1179. CHARLES HEDLER, Gloucester-terrace, Hyde Park, London, “ Improve- 
ments in the production of Photog raphic pictures. "—26th April, 1866, 

1181, THOMAS MARSHALL, L 
for supplying water to steam builers.” 

1183. JAMES STRANG, Glasgow, Lanarkshire, N.B., 
tubes and in shuttle skewers.” 

1187. WILLIAM SOPER, Friar-street, Reading, Berks, “ Improvements in the 
mode of mounting targets for rifle :anges, and in the construction of markers’ 
screens and signals designed for use with the same.” 

1189. PETER SANDERSON, Galashiels, Selkirk, N.B., “Improvements in the 
manufacture of yarns and in the machinery or apparatus employed there- 








“Improvements in cop 


“Ty in ¢ 


19t. ” THOMAS DEAKIN, Salford, L hi 





for moulding toothed or other wheels or pulleys or portions of circles for 


casting.” 
1193. JOHN WILLIAM HOFFMAN, Birmingham, = ohepeemaes in fountains.” 
1195. JACOB RAYNES THOMPSON, M A in protecting 





iron ships from fouling and corrosion.” 


a in apparatus for the prevention of steam boiler explosions.” — 27th 
|, 1866. 
1308 JOuN WILLIAM HOFFMAN, Birmingh in churns.” 
1211. CHARLES ALBERT BAGENAL TARGET, Bath, Somersetshire, “ Im- 
in balancing 








4 \pril, | 


Norfoik, “ Improvements in feeding apparatus, applicable to mills and 

machines for grinding, kibbliug, or crushing grain and other substances.” 
1215, GBORGE DAVIE-, Serle-street, Lincoln’s-inn, Londen, * Jimprovements 

- or applicable to carriages.”—.A communication from Isaac Merritt Singer, 


1217. JOHN BARON and BDWARD TATTERSALL, Heywood, Lancashire, 
**Certain improvements in carding engines.” 

122t. WILLIAM DBAKIN, Great aah and JOHN BAGNALL JOHNSON, Tetten- 
hall, Staff uthe of holiow proj 
—3vuth April 1866. 

1223. CHARLES DENTON ABEL, Southampton-buildings, 





oxides,”"—A communication from Jacob Reese, Pittsburg, Pennsylvania, 


US. 
1225. JOHN SPENCER and DOCGALD MCCORKINDALE, Coatbridge, Lanarkshire, , 


N.B., “ Improvements in rolling mills.” 
1227. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 


steam boilers."—A communication from William Schaubel, Philadelphia, ° 


Pemisylvania, U.S. 

1229, RICHARD HUGH HUGHES, Hatton-garden, London, “ Improvements in 
or connected with lamps and burners, and an improved apparatus for lighting 
lamps.” 

1231. OLIVER RICE CHASE, Montague- street, Russell-square, “An 

ment in the of 

Lewson Everard Chase, Charlestown, Massachusetts, U.S. 








impr 


1235. FREDERICK GRITTON, Burton-ou-Trent, Staifordshire, “Improvements , 


in apparatus for treating malt.”—Ist May, 1866. 

1237. HENRY MOORE, THOMAS SAGAR, GEORGE KEIGHLEY, and THOMAS 
RICHMOND, Burnley, Lancashire, ** Improvements in looms for weaving.” 

1239, DAVID COHEN, Leigh-street, Burton-crescent, London, * Improvements 
in dry gas meters.” 

1241. JAMES SHORROCK and GEORGE SHORROCK, Withnell, Lancashire, ** Im- 
provements in pickers for looms.” 

1245. WILLIAM INCE, Commercial-street, Whitechapel, and WILLIAM HENRY 
BEDWELL, Colchesier, Essex, ** Au improvement in umbrellas.” 





1247, CARL HENRIK RAMSTEN, Wceburn-place, Russell-square, London, 
* Imp ts in app ‘used when lowering and releasing ships’ 
boats.” 


1249. CEDRIC NURS2, Crawford- -street, Bryanstone-square, London, ‘* Improve- | 


ments in the manufactare of harness and saddlery 

1251. GEORGE FEASEY, Camberwell, Surrey, “An improved preparation or 
composition for removing and preventing incrustation in steam boilers.” 

1253, JOHN BOTTERILL, Leeds, Yorkshire, *‘ Improvements in apparatus for 
consuming smoke.”—2znd May, 18*6. 

1255. CHARLES WEIGHTMAN HARRISON, Oberstein-road, Clapham Junction, 
peri 1 “ Imp: ts in obtaining copper and other metals from their 

1957. STEPHEN BOURNE, Headstone Drive, Harrow, Middlesex, ** Improve- 
ments in treating india-rubber and india-rubvber compounds, and also india- 
rubber fabrics.” 

1259. GEORGE TOMLINSON BOUSFIELD, Py . eapaey Park, Brixton, Surrey. 

in the yarns or threads and woven fabrics 
from ‘wool or wool combined with aa materials."-A communication from 
Vig , Rue des Pi 











1866, 

1261. JOHN GRAHAM HOPE, Edinburgh, Midlothian, N.B. “ An improved 
composition for destroying Vermin ou sheep and oiler animals and for pre- 
serving them therefrom.” 

1263. ARTHUR THOMAS BECKS, Birmingham,“ Improvements In the manufac- 
ture or treatnient of iron.” 

1265. CLINTON EDGCUMBE PROOMAN, Fleet-street, London, “ An improve- 
nc in combs.”—A communication from Francois Fauvelle Delebane, 

Paris. 

1267. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, ** improvements in railway rolling stock with the object of ensuring 
the safety of travellers.”— A communication from Léon Edouard Laurency, 
Paris. 

1271. CLEMENTE DE CAESARIS, The Grange, Bermondsey, Surrey, “ Improve- 
ments in preparing hides and skins for tauning.” 

1273. JOHN WALKER, Cowper-street, City-road, and ARTHUR WARNER, 
Laurence Pountney-lane, London, * Improvements in Compressing cotton or 
other light materials into trucks or wagons for transit upon railwaysor other 


roads.” 

1275. JOHN HENRY JOHNSON, Lincoln’s-inn-fiel@s, London, ‘‘ Improvements in 
apparatus for lacing boots and shoes, gaiters, and other articles of dress, and 
in the mode of attaching the same.”—A communication from William Henry 
Shurtleff and Charles Henry Church, Providence, Rhode Island, U.S, 





»“ An improved apparatus 


and raising or lowering window sashes.”—28¢h | 


1863. 
* 1258. THOMAS PARTRIDGE SALT, Birmingham, 
Chancery-lane, : " : 
London, “ Improvements in the means and apparatus for reducing metallic | 


yA pane mad from | 


| 1231. 


jers St. Denis, Seine, France.—3rd May, | 





1277. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“Improvements in machinery for converting reciprocating into rotary 
motion. '— A communication yt Merrick Mortimer Barnes, East Hampton, 
Massachusetts, U.S.—4th May, 

1281. JAMES MARSH, Dukinfield, a ‘hear, - ‘ertain caqeovemeat in n appara- 
tus for lubricating the spindles employ n 
or twisting fibroas materials, which ts also applicable for lubricating t the * foot 
bearings’ gf any vertical shafts.”—A comm! Thomas Marsh, 
Rhode Island, U.S. 

1289. HENRY STATHAM and BeNont COLLINS, Manch “1 
in or applicable to carriage, buffer, draw, and other springs.” 











1291. HENRY KINNAIRD ae aman “™q in the of 
iron steel.” —Sth May, 1866. 

| 1293. JOHN MILNER, ousting street, Strand, London, “ Improvements in 
the exvansion gear of steam engines. 


1297. ANTOINS POCHERON, Paxsage des Petites Ecuries, Paria, * Improvements 
in the manufacture of glass.” 

1299. EDWARD FIDLER, Wigan, L hi I i hi 
cutting, getting, and drilling coal or other <a i“ 

1301. WILLIAM CLARK, Chancery-lane, London, “ Improvements in lighting 
apparatus, applicable to lighting cigars and pipes."—A communication from 
Frangvis Dedeyn, Moulevart St. Martin, Paris.” 

1303. JAMES BROWN, Romford, Essex, ‘* lmprovements in weeny or appa- 
ratus for actuating railway signals and points, "—Tth May, 1866. 

1305. CHARLES MOSELEY, M ts in hi 
apparatus used in the manufacture of sheets of india-rubber.” 

1307. GEORGE SEELEY, Argyll-street, Regent’s-street, London, * Improvements 
in penholders.” 

1309. WILLIAM EDWARD GEDGE, ppensee buildings, Chancery-lane, 
London, ** An Improved combi fitting within every sort of 
chimney and preventing any smoke being driven back into apartments.”—A 
communication from Louis Charlemagne Bricoteaux and Louis Jules Brico- 
teaux, Passage des Petites Ecurtes, Paris. 

1313. JULES BECKER, Quai des Chartrons, Bordeaux, France, ‘*‘ An improved 
method for packing up bottles.” 

1315. WALTER BENTLEY WOODBURY, Worcester Park, Surrey, “ Improve- 
ments in producing designs upon wood and cther materials by the aid of 
photography.” 

1317. JOHN RUSSELL SWANN, Leith-walk, Edinburgh, “Improvements in lime 
kilns or apparatus to be used in burning l‘me.” 

1321. DESIREE GAUTIER, New Cavendish-street, Portland-place, and ALBERT 
DOMEIER, Basinghall Chambers, Basinghall-street, London, “ Improvements 
in apparatus fur supporting and extending the skirts of ladies’ dresses.” 

1323. MICHAEL HENRY, Fleet-street, London, ‘* Improvements in sewing ma- 
chines.”—A communication from Joseph Reimann, Boulevart St. Martin, 
Paris.”—8th May, 1866. 

1331. HENRY ESSEX, Haverstraw, New York, U.S., 
sewing needjes.” 

1333. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘* Improvements 
in rotary blowers."—A communication from Francis Marion Koots, and 
Philander Highley Roots, Cornersville, Indiana, U.S.—9th May, 1866. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications, 

1366. GUSTAVUS ADOLPHUS JASPER, Massachusetts, U.S., ‘‘A new and 
useful or improved process of cleansing animal black or bone charcoal, after 
or before its use, for the purpose of filtering a saccharine syrup."—12th May, 
1866. 





y for holeing, 





y and 





“An improvement in 





1378. HENRY GRAFTON, Fulham, Middlesex, “ Improvements in gun locks.”— 
A communication from William Kudolph and Augustus Braun, San Francisco, 
U.S.— Lith Mau, 1866. 

1384. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the mode of and means for promoting ventilation.”- A 
communication from Henry Albert Gouge, Brooklyn, New York, U.S.—15th 
May, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 

1229. BENJAMIN SHILLITO and DAVID MOOR, High-street, Kingston-upon- 
Hull, * Generating heat and motive power.”—15th May, 1863. 

1245. REST FENNER and WILLIAM HENRY HIGHT, Red Lion-court, London, 
* Envelope folding machines.”—18th May, 1863. 

1248. CHARLES BARNARD, JOHN BISHOP, CHARLES BARNARD, jun., ras 
GODFREY BARNARD, Norwich, “ Lawn mowing and rolling machines.” 
19th May, 1863. 

123%. ROBERT TALBOT, Strand-on-the-Green, Chiswick, Middlesex, ** A folding 
radder.”—' 6th May, 1863. 

1248) RICHARD ARCHIBALD BROOMAN, Fleet-street, London, ‘* Breech-loading 
ordnance and smal! arms."—2is¢ May, }863. 





| 1282. WILLIAM SNELL, Cle! t's-inn, Westminster, “ Butt hinges.” —22ad 
1197. EDWIN BRAY and JOHN CROSBY HARGREAVES, Leeds, Yorkshire, “Im. | -_ ei Aina its tas ee 


May, 1-63. 
1284. THEOPHILUS 
“ Ordnance.”—22nd May, 1463. 


ALEXANDER BLAKELY, Montpelier-square, London, 


1286. THEOPHILUS ALEXANDER BLAKELY, Montpelier-square, Middlesex, “A 


new method of rifling guns and of forming projectiles to correspond there- 
with.”—22nd May, 1863. 


866. | 1326. FREDERICK WILLIAM KITSON and JAMES KITSON, jun., Leeds, York- | 
1213. RICHARD ROBERT RICHES and CHARLES JAMES WATTS, Norwich, | ’ = ; adie 


shire, ** Manufacture of tires and securing tires to wheels.”— 26th May, 1863. 
1241, WILLIAM WATSON, Clipstone-street, Fitzroy-square, London, ** Manufac- 
ture of bread.”—18th May, 1863. 


1278. EDWARD SONSTADT, Loughborough, Leicestershire, “ Manufacture and 


purification of magnesium.”—2Ist May, 1863. 


| 1340. HENRY CARTWRIGHT, Dean Broseley, Shropshire, “ Steering vessels.” — 


28th May, 1863. 
1420. JAMES GRAFTON, C ing-st x, and ROBERT 
RIDLEY, Leeds, Yorkshire, ** Machinery for working coal mines.”— 8th June, 


t, F Ye Widal 





“ Manufacture of trusses.”— 
19th May, 1863. 

1261. HENRY WREN and JOHN HOPKINSON, Manchester, * Self-lubricating 
bearings.” —20th Say, 1863, 

it JOSEPH COIGNARD, Nantes, France, “ Sewing machines.”"—20th May, 


1240. JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Man- 


chester, ‘* Machinery tor roving, spinning, and doubling cotwn.”—22nd May, | 


1863. 
1207. WILLIAM MUIR, Manchester, “‘ Machinery for cutting sugar and assort- | 


ing the lumps when cut.”—25th May, 1863. 





Patents on which the Stamp Duty of £100 has been Paid. 


1182. HENRY CLARK, Wakefield, Yorkshire, *‘ Balancing milistones.”—11th | 


May, 1859. 
1242. ROBERT WILSON, Patricroft, near Manchester, “ Hydraulic machinery.” 
—20th May, 1859. 
1214. SCHOFIELD CROWTHER SHEARD, Smethwick, Staffordshire, ‘‘ Fire-bars.” 
—16th May, 1859. 
1331. OLIVER MAGGS, Bourton, Dorsetshire, “ Marrows.”—30th May, 1859 
1258. THOMAS STOKES CRESSEY, Burt pon- Trent, ** Machi 'y for cutting 
staves for casks.”—2Ist May, 1859. 
EDWARD CHARLESWORTH, King William-street, Strand, London, 
**Counteracting the recoil of small fire-arms.”—1sth May, 1859. 








Notices of Intention to Proceed with Patents. 
62. EDMUND PERRE, Manchester. “ Certain improvements in the method of 
obtaining motive power and in apparatus connected therewith.”—9¢h January, 


} 1866. 
88, JOSEPH WACE GRAY, St. Dunstan’s-hill, London, “ Improvements in the 


manufacture of rice starch.”—~JOth January, 1866. 

92. THEOPHILUS ALEXANDER BLAKELY, Park-lane, London, and JOSIAH 
VAVASSEUR, Southwark, Surrey, “ Improvements in projectiles for breech- 
loading rifles.” 

93. JOSEPH COOK ANGUS and — STUART, Newcastle-on-Tyne, North | 
uumberland, * Improve! Pp for drawing off and measuring | 
liquids.” 

95. ROBERT MATHERS, Leeds, Yorkshire, *‘ Improvements in the manufacture 





of toothed wells for gearing, shafts, axles, and spindles.”"—11th January, | 


1866, 

100. FREDERICK JOHN KING, Leadenhall-street, London, “ Improvements in 
preserving potatoes,”— 12th January, 1566. 

117. CHARLES STUART BAKER, Fieet-street, London, “ Improvements in 
harvesting machines known as reaping machines, mowing machines, and 
combined reaping and mowing hi ame A 4 from Sewell 

Gillam, New York, U.S. 

121. BRERETON TODD, Victoria-terrace, Newcastle-on-Tyne, “ Improvements 
in the manufactare of arsenic.”— Lith January, 18tiv. 

126. JOHN HAMILTON, Tiretigan, Argyieshire, N.B., “ Improvements in 
poapellieg ships, vessels, and boats, and in the apparatus connected there- 
with 





135. HENRY EDWARD NEWTON, Chancery-lane, London, “ Improvements 
applicable to water-closets and commode pans.”—A communication from 
Ernest Mangeon, Boulevart Beaumarchais, Paria. 

136. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘* Improvements in 
the construction of electric clocks.”—A communication from Max Levin, 
Lerlin, Prussia. 

139. COKNELIUS MORIARTY, Nelson-street, € ich, Kent, ‘I 
in the construction of tube bruslies used in cleaning the tubes ¢ of marine 
locomotive, and all kinds of multitubular Uoilers.” 

140. CARL HEINRICH ROECKNER, Hurstbourne Paper Mill, neat Whitchurch, 
Hampshire, **Improved machinery or apparatus for the manufacture of 
paper pulp.”—15t) January, 1866, 

143. JOHN SAMWELLS and SAMUEL NYB, Du “A new 
method of and apparatus for washing-straw and other plaits and other sub- 
stances, and fur domestic Washing purposes.” 





table TRedfordehi 








| 551. 


| 1046. JAMES MARIUS MACRUY, Hill-street, Knightsbridge, 














145, STEPHEN Dv NMERE, Windsor-road, Ealing, Middlesex, ** Improvementsin 
ae _ revi ~ no tng rage nd use in nurseries and hospitals, and 
»y inv, 8, rom. er any other seating ex 

pf oe =X y ig exposed to wet by weather 

146, GEORGE MELLOR, York, “ Improvements in machinery for the manufac- 
ture of nails and spikes,” 

148. RICHARD CHERRY, EDWIN CROSSLEY, and WILLIAM Bowen, Tlalifax, 
Yorkshire, ** Improvements in the construction of steam boilers, which im. 
provements are also applicable to the construction of other vessels of 4 like 
character.” 

151. MICHAEL HENRY, Fleet-street, London, “ Improvements in Printing 
woven fabrics and other materials or substances.”—A communication from 
Antoine Alexandre Pelaz, Boulevart St. Martin, Paris.”—16th January, 





1866. 

154, FRANCIS PRESTON, Manchester,‘ Improvements tn machinery and appa. 
ratus used in the manufacture of steel and iron.” 

155. CHRISTOPHER JOHN CRONDACE, Potter House, Kimblesworth, and JOUN 
FI£Lp, Framweligate Colliery, Durham, “ Improvements in machinery or 
apparatus for manufacturing and pressing fire-bricks, which machinery or 
apparatus is also applicable to the manufacture and pressing of common clay 
and other bricks."— 17th January, 1866. 

166. DANIEL ADAMSON, Hyde, near Manchester, “ Improvements in vertical 
steam boilers for marine and other purposes.” 

171, FREDERICK COLE, High-street, Marylebone, London, ‘* Improvements in 
lithographic presses.” — 18th January, | 

209. GEORGE BALDWIN WoobkUFF, Cheapside, London. “ Improvements in 
the construciion of sewing machines.”— January, 1866. 

222. FRANCOIS WIBRATTE, Boulevart St. Martin, Paris, “ A new or improved 
vehicle for carrying the electric wires in submarine telegraphs.” —23rd 
Pry 1866. 

. JAMES WILLIAM EVANS, Norfolk-street, Strand, ‘‘ Improvements in the 
gyn + of metallic cases or shells for the reception of spiral Springs 
and elastic substances for railway carriages and wagons and other vehicles.” 

239, JOSEPH WILSON SWAN, Gateshead, Durham, “ Improvements in the mode 
of and apparatus for printing from intaglio plates.” 

240. THOMAS SPENCER, Euston-square, London, * Improvements in the prepa- 
ration of soils to promote general vegetation and pre vent insalubrious or 

hy exhal. from placed thereon.” - 2414 January, 1866, 

251. THOMAS MARSHALL and HENRY COOPER PRETTY, Cardigan-street, 
Leicester, “* Improvements in finishing the soles and heels of boots and shoes 
and in apparatus employed for such purposes.’ 

253. FRANCIS WISE, Chandos Chambers, Adelphi, Westminster, “ Improve- 
ments in the boxes or bearings of axles of railway and other similar carriages, 
and in the method of or arrangements for lubricating such axles "—A com. 
munication from Wilhelm Basson and Ferdinand Ludecke, Berlin, Prussia, — 
25th January, 1866. 

265. HENRY SHERWOOD, Hatcham, Surrey, ‘‘ Improvements in the means of 
and apparatus for treating mixed fibrous substances in order to obtain 
improved products therefrom, parts of which means and apparatus are also 

icable to various useful purposes.” — 26th January, 1866. 

267. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, “ Improvements in the mode of and appsratus fur compressing 
air or aeriform fluids for the generation of motive power andother purposes.” 
—A communication from Nicolas de Telescheff, Glouhoi Peréoulok, St. 
Petersburg, Russia. 

275, AUGUST BRYANT CHILDS, New Oxford-street, London, “ Improvements 
in machinery for crushing quartz, ores, and other substances.”— A communi- 
cation from Abraham Karnes, Rochester, New York, U.S.—27¢h January, 1866, 

315, EUGENE CANDLER, Billiter-street, London, ** Improvements in vessels and 
apparatus for containing and drawing off wine and other liquids.”—1s¢ 
February, 1866. 

356. THOMAS SPENCER, Euston-square, London, *‘ Improvements in the mode 
of and apparatus for filtering water and other fluids.”—Sth February, 1866. 
423. JOHN PINCHES, Oxenden-street, St. Martin-in-the-fields, London. * Im- 
provements in stamping or embossing presses used for embossing, coining, or 
stamping of devices of any kind on iwetal, parchment, paper, or fabrics of 

any kind.”—10th February, 1866, 

469. MICHAEL HENRY, Fieet-street, London, * Improvements in photography 
and in the process of producing printing surfaces and other like surfaces by 
the aid of photographic agency.”—A communication from Henry Avet, 
Loulevart St. Martin, Paris.—14th February, 1866. 

NABCISSE LEGENDRE, Calais, France, ** Improvements in the manufactare 

oo gauze, net, or elastic fabrics of that description.”—22nd February, 

6. 

642. VICTOR LARNAUDES, Rue de Clichy, Paris, “A new or improved 
chemical mixture to be used as a disinfecting and preserving fluid for the 
cure of disease among cattle and for other purposes.”—3rd March, 1466, 

845. WILLIAM ALLEN DIXON, Bartholomew-road, Kentish Town, Middlesex, 
* Improvements in pyroxiliu or gun-cloth charges for all kinds of fire-arms.” 
—22nd March, 1866, 

908. JOHN PARKES, jun., and JAMES PARKES, Oaken Gates, Shropshire, ** Im- 
provements in apparatus for measuring liquids.”—29th March, 1966, 

1041, JOHN JAMES BODMER, Newport, Monmouthshire, *‘ Improvements in 
the treatment of slag or cinder from blast furnaces, copper-smelting and 
other furnaces, and in apparatus employed therein, which improvements are 
also applicable ‘g certain processes iu the manufacture of iron and steel.”~- 

12th April, 1866 





Middlesex, ** Im- 
provements in the apparatus and processes for tanning.”—A commanication 
from James Johnston, Alleghany, Pennsylvania, U.S. — 13th April, 1866, 

1091. JAMES GRAFTON JONES, Blaina Ironworks, near Newport, Monmouth- 
shire, “ Improvements in machinery employed in cutting and getting coals 
and other minerals.”—18th April, 1866. 

1107, EDWARD CHAMBERS NICHOLSON, Fenchurch-street, London, “ Improve- 
ments in the manafacture of blue colouring matters suitable for dyeing and 
printing.”—19th April, 1866. 

1128. JOHN MACINTOSH, North Bank, Regent’s Park, and WILLIAM BOoGGRTT 
Lindsey House, Chelsea, Middiesex, “ Improvements in guards for pocket- 
books, watches, and watch keys.”—21s April, 1866. 

1156. GEORGE FITZJAMES RUSSELL, Piccadilly, London, and WILLIAM HENRY 
CARBINES, Southwark-street, Surrey, “ lmprovements in the mauufacture of 
gas."—24th April, 1866. 


| 1167, ALFRED LBORGNET, Swansea, Glamorganshire, South Wales, “ Improve- 


ments in furnaces, retorts, and apparatus for smelting or treating zinc and 
other ores.”"—25th April, 1866. 

1217, JOHN BARON and EDWARD TATTERSALL, Heywood, 
“ Certain improvements in carding engines.”—30th April, 1866. 

1223. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane 
London, * Improvements in the mears and apparatus for reducing metallic 
oxides."—A communication from Jacob Reese, P.ttsburg, l’eunsylvania 
Us. 

1229. RICHARD HUGH HUGHES, Hatton-garden, London, * Improvements in or 
connected with lamps and burners, and an improved apparatus for lighting 
lamps.” — Ist May, 1s66, 

1277. GEORGE TOMLINSON BOvSFIELD, Loughborough Park, Brixton, Surrey, 
**Improvements in machinery for converting reciprocating into rotary 
mution.”— A communication from Merrick Mortimer barnes, East Hampton, 
Massachusetts, U.S.—4th May, 1866. 

1331. HENRY ES8EX, Haversiraw, New York, U.S., “An improvement in 
sewing needles.”—%th May, 1866. 

1378. HENRY GRAFTON, Fulham, Middlesex, ‘‘ Improvements in gun locks.” 
Acommunicativa from William Rudolph and Augustus Braun, San Francisco, 
U 


Lancashire, 


1384. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“Improvements in the mode of and means for promoting ventilation,”— A 
communication from Henry Albert Gouge, Brooklyn, New York, U.S,—15th 
May, 1806. 





All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 
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Tue ACTIVITY OF AMERICAN INVENTION is now something extra- 
ordinary —aided, no doubt, by the reaction against the parative 
cessation of invention at the beginning of the war. ‘The last 
weekly list published in this country, of about three weeks ago, 
showed that 200 patents were granted in that week, being at the 
rate of more than 10,000 a year. 
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fhe following descripliOns BF, mace from Abstracts prepared expressl 
ENGINEEL, 4 WH opice of her Majesty's Commissioners of Patents, 


Class 1PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 
9675. BR. A. BROOMAN, Fieet-street, London, * Caloric or hot air engines.” 
communic ation.— Dated \ith October, is6h, 

The First improvement consist in setting the engine in such a manner that 
the axis of its motor cylinder shall be in a vertical instead of a horizontal 
sition, a8 heretofore. This result is obtained by securing the motor by its 
a to a circular support. This support is provided with two ribs which cross 
each other, and the spaces between the ribs form boxes through which the 
noke from the bviler passes before surrounding the outside of the cylinder. 
This arrangement enables the inventor to get rid of the resistance caused by 
the friction of the pistons. The Second improvement consists in substituting 
for the tron vessel which serves as a furnace in caloric engines, and particu- 
in that known as the Ericsson engine, a tubular boiler composed of three 
horizontal tron plates united two and two by tubes, and the whole surrounded 
by a thin sheet iron cylinder, From this arrangement the flame from the fuel 
commences its course inside the lower tube between the lower plates, and then 
heats the outside of the tubes between the centre andghe top plate, and de«cend- 
ing through other pipes enters the smoke boxes and flues and surrounds the 
cylinder before escaping into the chimney. 

2676. F. G. SICARDO, Paris, * Steam consuming apparatus,” — Dated Vith 
October, 1865. 


' 


This invention cannot be described without reference to the drawings. 
2682. W. BEARDMORE, Park Head, Lanark, “ Furnaces.”—Dated Vith October, 
1865. 


A 


larly 


A furnace constructed according to this invention, whether used for puddling 
or reheating iron, or placed beneath a boiler, consists essentially of a hollow, 
rectangular, circular, or other shaped trough, in which the fuel is placed, being 
covered over at the top, and having vertical or inclined fire bars at the end, 
through which the air passes horizontally among the layers of fuel, and thus the 

bastion is ined. An opening or openings is or are made in one end, 
or om the top of the furnace through which the fuel is admitted, as may be 
required, and in some instances a hollow bridge is employed, through which 
heated air is admitted into the body of the furnace.— Not proceeded with. 

2627. G. R. GHISELIN, West Strand, London, “ Apparatus for forming or repair- 
ing the mouths of boiler and other tubes.”—A communication,— Dated \9th 
October, 1865. 

This apparatus consists in the combination of a short tube about three inches 
Jong, made of cast iron, or other suitable metal, and a split collar or gland 
hereafter mentioned. The tube has a flange or lip at one end, and is of conical 
form, that is, it is of less diameter at the other end than it is at the flange end. 
The spring collar or gland, which is cylindrical, is composed of two pieces of 
metal split longitudinally and made of wrought iron or other suitable metal, 
and the end of one of them is turned back or lapped over to about the width of 
an inch end a half over the other piece of metal, which is of shorter length and 
surrounds it, and the gland so formed is put over the flange tube, and it is then 
ready for use. When it is desired to repair the end or mouth of the boiler tube 
or flue of a steam engine the flange tube, with the gland thereon, as aforesaid, 
is forced Into the end or mouth of the boiler tube, and by such pressure of the 
flange tube the gland is expanded against the interior of the builer flue aud fixed, 
and the mouth is thus formed or repaired. 

9700. T. ADAMS and G. J. PARSON, Duke-street, Adelphi, London, ** Slide valves, 

7 , and glands.” — Dated 19th October, 1865. 

This invention relates, in the First place, to the construction of slide valves in 
such a manner that the pressure of steam or other fluid on the one side may be 

ished by the simul pressure of fluid on the opposite side thereof. 

The invention consists, in the Second place, in adapting and applying rings con- 

structed as above stated to pistons and glands for metallic packing. One or 

more grooves is or are formed in the periphery of the piston in which the ring or 
rings is or are inserted, so as to work against the inside of the cylinder 

Grooves are also formed in glands for the insertion of the rings therein.— vot 

proceeded with, 

2712. J. Waite, Wakefield, Improvements in the furnaces of and means of 
heating the feed water for steam boilers.” — Dated 20th October, 1865. 

This invention relates to the grate-bars of the furnaces of steam boilers, and 
consists in having each bar hollow, and in framing or uniting the whole series 
of bars required for one furnace together, hy a cross-bar at each end, so that 
there will be a communication of the hollows which will form a continuous 
passage throughout the whole series of grate-bars. The feed-water is to be 
introduced at any convenient part of this grate, the heat from which will cause 
the water to circulate through the passages and pass out in a heated state at 
another part to a cistern, from which !t is to be pumped into the boiler.— Vot 
proceeded with. 

2746. C. MATHEWS, H. B. SOUTHWICK, and J. FEREDAY, Wolverhampton, 
“ Construction of furnaces and boilers for the consumption of smoke.” -~ Dated 
24th October, 1865. 

This invention consists in constructing furnaces for steam boilers and for 
other purposes with a bridge flue and a series of traversing flues, partly open 
and partly capable of being closed hy dampers ; in the damper flues the smoke 
is retained until burnt by the flame which traverses the open flues.—.oé pro- 
cveded with, 

2761. G. Davies, Serle-street, Lincoln's-inn, London, “ Apparatus for cleaning 
the tubes of steam boilers.” —A communication.— Dated 26th October, 1865 . 








pressure over the joint. After the felloes have been jointed in the manner 

described they are ready to receive the tire, which is shrunk upon them in the 

ordinary way. 

2715. G. MuSSELL, Linslade, Bucks, “ Self-adjusting apparatus for railway 
signals.” ~ Dated Wth October , 1665. 

Ihy the present invention the patentee effects a perfectly self-acting system of 
adjustment of distant-signals’ a . Uhrough or by means of the combination 
of a chain or chains, pulleys, weights, and nipping studs, or angular stop pins, 
which may be attached to the distant-signals’ post, and connected with and in- 
terposed between the signal wire pear the ground and the semaphore arm, 
disc, oF other signal.— Not proceeded with. 

2724. J. D. Frazen, Wednesbury, Stafford, “ Railway chairs,"—Dated 2\# 
October, 1865. 

This invention has for its object the formation of railway chairs having an 
extended grip or hold upon the rails, while they are also capable of being 
removed and replaced without lifting the rails, and with this view the improved 
chairs are formed with the horns or cheeks out of line with (that is to say, not 
opposite to) each other. 

2736. M. JULIEN. sen., Paris, *‘ Mode of transmitting motion to the styles or 
hands of the dials ¢f counters used for indicating and registering the distances 
public or private carriages travel.” — Dated 23rd October, 1865, 

If a tube filled with water, and closed tightly by a piston at each end, be 
employed, and at one end a pressure applied to one of the pistons sufficient to 
cause it to enter the tube, this pressure, by the almost absolute inconmpres- 
sibility of the liquid will be transmitted to the opposite piston. and will move it 
ouward the same distance as the first piston is moved, and vice versd. In one 
arrangement the inventor obtains this result by the following apparatus. in 
which india-rubber membranes are substituted for the pistons, or elastic bel ows 
at each end will answer the same purpose ; for the sake of greater clearness 
the membranes are subsequently called pistons :—The inventor puts the com- 
pressing piston in action by means of a cam or eccentric fixed to the boss of 
one of the wheels of the carriage, and connects the second piston by a hinged 
rod to the style or hand of the dial, to which style is given the reciprocating 
motion received from the action of the liquid, fluid, air, or gas employed asa 
transmitting agent. The transmitting agent is contained in the cylinders con 
taining the pistons, and also in an intermediate tube, which unites the cylinders 
together, the said intermediate tube being sufficiently flexible to yield to all the 
movements of the carriage; one of the cylinders is fixed to the body of the 
vehicle, and the other cylinder connected by jointed rods to the eccentric fixed 
to the boss of one of the wheels. It is, therefore, evident that each movement 
of the piston or elastic membrane communicating with the wheel will be 
instantly communicated to the piston of the style or hand of the dial, and thus 
indicate the distance the vehicle has travelled.— Not proceeded with. 

2755. A. B. BLACKBURN, York-buildings, Adelphi. London, “ Apparatus 1° 
Sacilitate signals being made by passengers in railway trains.”—Dated 25th 
October, 1865. 

This invention is carried out as follows:—Close to every telegraphic signal 
station, a small drum, about eight inches in diameter, is mounted between the 
rails on one of the sleepers. About two hundred yards further on along the line 
4 movable arm is also mounted between the rails on one of the sleepers, and is 
connected with the drum by a wire. Underneath each carriage a chain hangs 
down in a curve like the drag chain of a stage coach; any passenger can lower 
this chain by unhooking a cord which passes through the compartments. The 
chain, when lowered, sweeps over the drum and causes it to revolve and pull 
the wire and raise the arm upright in the path of the train. As the engine 
passes over the arm it strikes a lever which opens the whistle. In order to 
prevent wanton signalling, the hook and eye which hang under the roof of 
every compartment are enclosed in a sealed envelope ; it this is broken open 
and the cord let go, a passenger inside the carriage cannot draw it back again 
and reinstate the hook, and thas the compartment from which the signal is 
given can be readily detected. When the guard and driver hear the whistle, 
they will both have to look along the carriage windows for a signal from the 
passenger, who will find the following code of signals printed on the envelope. 
Wave your arm at the window downwards for accident to carriage; upwards 
for outrage or illness. The guard and driver must judge whether it is neces- 
sary or not to stop at the telegraph signal station. The guard, by lowering the 
chain under his own van, can also sound the whistle and then signal to the 
driver by his flag or Jamp.—Not proceeded with, 

2756. T. R. CRAMPTON, Great George-street, Westminster, “‘ Construction of 
roadways, floorings, and other surfaces.” —Dated 26th October, 1865. 

This invention consists in certain modes of forming ridge and furrow beams, 
the furrows being composed of inclined straight lines, while the parts between 
the furrows and the tops of the furrows are horizontal. It is preferred to 
employ sheet iron or steel for these purposes rivetted together, or to flat plates 
placed at the horizontal parts ; these sheets of iron or steel come to the tops of 
the ridges and to the bottoms of the furrows ; similar parts of cast irom or steel 
may be employed in like manner, but put together by screw bolts and nuts. 
2760. J. JOHNSON, Stoke-upon-Trent,*' Crossings to be employed on ratl@ays or 

tramways.” — Dated 26th October, 1865. 

The patentee claims forming the junction between two or more rails which 
diverge from each other at an angle by so grooving or flange of 
one rail at a required depth and taper that the projecting flange of the other 
shall fit therein, so as to bring the middle or body of the rails into close contact 
for a certain distance, whereby strength of joint is obtained. 


Class 3. 

Including Machinery and Mechanical connected with 

Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

2763. H. B. BARLOW, Manchester, ‘‘ Mules for spinning and doubling."—A 





This invention consists in the use of an elastic or adj ble tube 
cating with the steam space of a boiler, and having at the end a nozzle which 
can be introduced into or directed towards any of the tubes which form the 
flues of the boiler, so that a forcible jet of steam may be injected into and 
through the said tubes, thereby cleansing the same from all ashes and sediment 
which collects therein and detracts from the effective and economical operation 
of the boiler. 

2776. T. P. JORDAN, Milton Cottages, South Lambeth, ‘* Generating steam in 
combined vertical cylinders.” — Dated 28th October, 1865. 

This invention is a peculiar arrangement of cylinders of iron, steel, copper, 
or other metal, which can be made by welding, brazing, rivetting, solid draw- 
ing, or casting into cylinders open at both ends. These cylinders are fitted 
into connecting rings or collars, which are also open at the ends, and have 
steam and water ways cast through their opposite sides. In general the 
patentee makes each of these cylinders of sufficient size fora boiler of one-horse 
power. The ends of the cylinders are closed by cast iron covers, which are 
held in place by stay bolts passing through the centre of each cylinder and 
through the top and bottom covers, so as to tie these covers together and make 
a!good steam-tight joint against the ends of the connecting rings. These 
joints are made tight by any of the usual means of making man-hole or other 
steam joints, but he prefers turning the metal surfaces in the lathe, so that the 
joint may be made perfect with great facility by using a very small quantity of 
putty or mastic, to admit of their being broken and re-made as often as may be 
found requisite for cleaning the boiler. 





Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 


2704. W. JonNs, Chelsea, “ A double-acting safety stirrup-bar.”—Dated 20th 
October, 1865. 

This double-acting safety stirrup-bar is constructed in the following 
manner:—A metal plate, somewhat of the usual form of the stirrup-bar 
heretofore in use, as secured to the saddle-tree, has mounted upon it two 
bent finger or hook-like pieces (but differing in form), by means of pivots or 
pins, upon which they are made to vibrate. The lower of the bent lever pieces, 
which has an upward curved outer end, upon being pressed against by the 
edge of the stirrup leather (with sufficient strain, or such as would be due to @ 
sudden displacement of the rider) is caused to m, and so permit of the 
escape of the stirrup leather, and so enable the rider to free himself from the 
horse. The inner end of this bent lever piece is bévelled, so as to rest and act 
upon the bevelled part of the lower and shorter end or arm of the upper 
hinged or pivoted straighter finger-piece, and sv to retain it and enclose and 
hold (as within a loop or flat link) the stirrup leather in its proper position, 
‘The upper hinged or pivoted piece is raised upwards by the inner and hori- 
zontal end or tail-piece of the lower bent lever piece, when it is called into 
action for assisting the escape of the stirrup leather horizontally, while, in case 
of the stirrup leather going over the saddle with the foot of the rider still 
remaining in the stirrup, the stirrup leather will come into contact with the 
longer end of the upper pivoted piece and open it, and freely permit of the 
Stirrup leather or strap escaping therefrom.— Not proceeded with. 

2708, 8. R. ROWE, Birmingham, “ Wheels for carriages and other vehicles.” 
Dated 20th October, 1865. 

This invention eonsists of the improvements hereinafter described in connect- 
ing or jointing the felloes or rims of wheels for carriages and other vehicles to 
the spokes of the said wheels, by which improvements great strength and dura- 
bility in the wheels are obtained, and the use of dowls is rendered unnecessary. 
In connecting or jointing the felloes or rims of wheels to the spokes in the 
ordinary way, two spokes pass through each felloe, and the felloes are jointed 
together midway between two spokes, the spokes being sprung into the holes, 
In connecting or jointing the felloes according to this invention the patentee 
expands or makes a shoulder on the end of each spoke, so as to make the 
Spokes act as supports to the felloes, instead of only passing through them ; and 
he joints the felloes on every alternate spoke, instead of between the spokes, as 
is usual The joint of the felloes is formed by one-half of the end of the spoke 
being ae through one felloe, and the other half of the spoke through the 
other felloe.''The expanded end of every alternate spoke of the wheel thus 
Serves asa bearing or support to the joints of the felloes, and renders it impos- 
sible for the wheel to lose its circular shape or for the felloes to be hroken by 





— Dated 26th October, 1865. 
This cannot be described without refe to the drawing 
2651. G. A. ERMAN, Becles, Lancashire, “ Apparatus for preparing and spin- 
ning cotton, dc.” —Dated 14th October, 1865. 

The first part of this invention relates to all descriptions of machinery for 
preparing and spinning cotton, wh ith cotton or fibrous material 
between or comes in contact with rollers upon which it may accumulate, and 
this part of the invention is designed for the purpose of cleaning such rollers 
from the accumalation of fibrous material. The first part of the invention 
consists in the application and use of cords, strings, wires, rods, tapes, or 
bands to the exterior surface or periphery of such aforesaid roflers, which 
cords or bands are employed to remove the fibres from the rollers whilst they 
are revolving. The cords, strings, wires, rods, tapes, or bands, extend and are 
secured in a line parallel to the axis of the roller and are in contact with its 
surface, and a slight interrupted vibratory motion is given to the cords by 
means of pegs or pins on the shaft of the rollers to cause them to strike the 
roller at intervals, which effects the clearance or removal of the fibrous 
material and prevents it adhering or lapping on the rollers. The cords or 
tapes may also be used in the form of an endless band, and be caused to traverse 
the length of the rollers by means of pulleys. A second part of the invention 
relates to the bearings for spindles employed in machinery for spinning cotton 
and other fibrous materials, and also consists in the employment and use of a 
vertical disc arranged and having a semicircular groove formed round its 
periphery, in and against which groove the spindle. bears and revolves, the 
said disc occupying the position and being used in substitution of the ordinary 
bolster bearing. 

2672. E. LORD, Zodmorden, Yorkshire, “ Looms.”—Dated \6th October, 1865. 

This invention consists in working the heal’s by means of a series of tappets 
or tappet plates, which give motion to a series of treadles; these treadles are 
connected at one end to the lower portion of the healds and at the other, by 
means of links, to the top jacks to which the upper parts of the healds are 
suspended. By this means each heald is raised or lowered to form the different 
portions of the shed in a positive manner, and the counterweights for raising 
the healds usually required in weaving certain fabrics are dispensed with. 

2681. H. E. NEWTON, Chancery-lane, London, * Machinery for weaving the 
covering of blind cord and other tubular fabrics.”—A communication.— 
Dated \7thv October, 1865. 

This invention consists, principally, in the employment, for carrying the 
thread or yarn in a loom or machine for weaving blind or shade cord, or other 
tubular fabrics, of one or more gravitating shuttles, kept by thelr own weight 
at the bottom of a hollow rotating cylinder, which has its axis in a horizontal 
position, and which carries a number of bobbins, on which are the warp yarns. 
It also consists in the employment, in combination with such rotating cylinder 
(having its axis horizontally arranged and with the gravitating shuttle or 
shuttles), ofa series of traversing warp guides or carriers, having a movement 
parallel with the axis of the cylinder, for the purpose of producing the crossing 
of the warp yarns, hy which (as they revolve with the rotating eylinder) they 
are made to receive the weft between then. It also consists in the employ- 
ment, for operating the aforesaid warp guides or carriers, of a stationary 
cylinder at one end, and concentric with the rotating cylinder, and 
having on its periphery two crossing grooves for the reception of switch pieces 

hed to the ing warp guides or carriers. It also consists in the 
attachment to such a gravitating shuttle of a weft conductor, which is made so 
as to conduct the weft into the warp, and so to act upon the warp as to serve the 
purpose of a reed, viz., to press the weft up closely at the filling point. And it 
further consists in the application of a series of elastic warp conductors, in 
combination with the bobbins on the rotating cylinder, and with the traversing 
warp guides or carriers for the purpose of regulating and equalising the tension 
of the warp yarns. i 
2685. W. ScHOFIELD, Heywood, Lancashire, and J. Su1TH, Barenden, Lancashire, 

“ Machinery for hanging fabrics in stoves or chambers.” — Dated \8th October, 














1865. 

In the machines now in use for hanging fabrics the carriage supporting the 
latch rollers is moved along the stove on a tramway, and the fabric is unwound 
from the latch rollers by a measuring drum which delivers the fabric through 

penings between i 'y hanging rails. This invention consists in the use 
of movable hanging rails, and in an improved combination of machinery required 
for suspending the fabric in the stove, and for moving the said rails, by which 
means a greater space is ‘left between the rails for the free descent of the fabric, 
oo motion is given to the machine, and a considerable saving in space 
effected, : 





| 
| 
| 
| 
| 





2686. W. SCHOFIELD, Heywood, Lancashire, and J. 8uITH, Baxrenden, Lancashire, 
** Rollers for washing yarns and fabrics.” — Dated \6th October, 165, 

The object of this invention is to equalise the pressure on the fabric or other 
material, by every portion of the circursference of the roller. The improved 
rollers consist of a series of metal or other dises mounted on a shaft, and covered 
with a cylinder of india-rubber or other suitable elastic material. These discs 
are close together and the hole in their centre ie harger than the shaft on which 
they are mounted, consequently each disc aceomm«tates itself to the thickness 
of Wwe material passing under it.— Not proceeded with. 

2713. W. SUmMNeR, Ashton, wear Predon, * Improvements in mackioery or 
apparatus knoen as ‘roving,’ * intermediate,’ * dubbing.” and * throstie* 
Jrames and * doutlers) and alsa ta winding machinery wed for preparing, 
spinning, and winding cotton, wool, flax, wih, &c."—Dated Vth Uetober, 
1565, 

The patentee claims, First, in roving, intermediate, sabhinr, throetie, and 
doubling frames, the employment of spindies having comical parts near their 
tops, or above the traverse of the lifting rail, to act as bearings, and aleo the 
conieal collars or bearings screwed to or forming part of the tubes «arrounding 
the spindles. Secondly, the fixed bottom collar and parts connected with it (as 
shown in the drawings) for acting as a stay to the bottom of the spindle, and 
acting as a footstep or auxiliary to the spindle footstep. Thirdly, the method 
of fixing the long and short tubes which carry the botyhin braids or wheels to 
the lifting rail by a nut or nuts on the apper ide of the rail for preventing the 
tubes from becoming Joose. Fourthly, in winding machines he claims the plan 
of extending the boss of :-he under syindie braid through the frame raf! or bush 
to act as a bearing to the spindle, and fur steadying the surface of the braid on 
which the bobbin rests, all as described. 

2718. T. Wens, Karl Shilton, near Hinckley, Leicester, “ Knitted fabrics.” — 
Dated 2\st October, 1865, 

This invention relates to such knitted fabrics as are produced in circular 
knitting frames and like machines. Hitherto knitted fabrics have been 
produced in sach machines by combining two or more threads together of 
different material or colour, but the resalting fabric has been the same on both 
sides. These improvements consist in forming such knitted fabrics of threads 
or sets of threads of different colours or materials, so that when knitted the 
thread or set of threads of one colour or material will form the face of one 
side of the fabric, and the thread or set of threads of the other colour or 
material will form the face of the other side of the fabric; and the improve- 
ments in the means or machinery by which the inventor manufactures his 
improved fabric consist in the mode of guiding the thread or threads which are 
te form the intended Knitted fabric to the needles of the machine. Hitherto 
this has been done by conducting ali the threads through one hole or goide 
the threads being thus close together, and being permitted to twist together 
without tension; but by the present improvements cach thread or set of 
threads is kept separate and apart from the other by being passed through 
separate guides, and tension is put upon one thread orset of threads by weights, 
or the friction produced by passing round or over rods or other equivalents, 
while the other thread or set of threads is left comparatively free from tension, 
and by this means the threads are presented to and taken by the hooks of the 
needles in the position they are intended to occupy in the fabric ; consequently, 
one thread or set of threads when knitted forms the face of one side, and the 
other thread or set of threads the face of the other side of the fabric.— Not pro- 
ceeded with. 

2725. J. H. DICKSON, Great Dover-street, Southwark, “ Process of, and ma- 
chinery for, preparing flax, hemp, jute, China grass, and other analogous 
vegetable fibres for spinning.” —Dated 2\st October, 1865. 

This invention cannot be described without reference to the drawings. 

2769. E. HEYWOOD, Manchester, “ Calendering and finishing woven fabrics.” — 
Dated 27th October, 1865. 

The patentee claims the use of hollow metal rollers coated with paper or 
other suitable fibre, and heated internally in the process of calendering and 
finishing woven fabrics. He also claims the adoption or combination of means 
whereby hollow metal rollers coated with paper or other suitable fibre, and 
heated internally, are employed with other pressing rollers or bowls for effect- 
ing the calendering and finishing of woven fabrics. 

2778. J. COMBE, Belfast, ‘‘ Machinery for the preparation and spinning of flax, 
&c."—Lated 28th October, 1865. 

This invention consists in a new and improved application of springs for the 
purpose of giving an unvarying pressure on the drawing and retaining rollers, 
or on the drawing rollers alone, in machinery for preparing and spinning fax 
and other fibrous substances. The springs the p uses in binati 
with an arrangement whereby the strain on the rollers is much diminished, 
each pressing roller being acted upon by a hanger which has a nding 
bearing on the drawing roller, thus making the pressure self-contained. Or he 
employs a simple and novel arrangement which limits the pressure that can be 
put On pressing rollers by the worker to the elastic strength of the springs, or 
any portion of this. 








Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
2692. W. H. PARKER, Kilmacow, Kilkenny, “Constructing and mounting or 
hanging milistones.”— Dated \8th October, 1865. 

Instead of the ordinary backing the inventor employs a solid cover of cast 
iron or other metal in the form of a broad annular plate, having a rim or band 
round and at right angles to its outer periphery, and also a similar rim or band 
round its inner circamference or eye, so that this backing (when inverted) 
forms an annular box, into which he places the burrs previously cut to the 
required form and size, and fitted neatly together. He then proceeds to fuse 
the whole together into one solid mass by running molten metal or cement. 
into the joints; or after building a stone in the ordinary manner he reduces it 
to a uniform thickness, and then fixes or fits it into the iron cover or backing 
with molten metal or cement, as above described. The burrs being thus 
embedded tightly into their metal backing, he then shrinks iron hoops (in the 
usual manner) round that part of the stone which projects beyond the metal 
bands. When a millstone of this construction wears away, and thus becomes 
lighter, additional weight can be given to it at any time by bolting cast iron 
annular plates on to the top of the metal backing. In casting the iron backing 
(and also the annular plates) he leaves any required number of holes or 
openings in the top to receive shot or weights for adjusting the equilibrium of 
the stone. The hanging apparatus which he proposes to employ consists, 
chiefly, of a hanging iron, consisting of a central boss having three, four, or 
otker convenient noember of arms, the outer ends of which are Jet into, or 
otherwise affixed to, the inner band or eye of the cover near to its upper edge, 
so as to place the centre of suspension as high as convenient; through the 
centre of the bess passes a bolt, terminating at its lower extremity in a ball, 
the said ball resting in a cup or socket formed in_ the upper end of the driving 
spindle. Upon the upper end of the driving spindle below the cup or socket is 
keyed a clutch having arms projecting upwards the arms of the 
hanging iron, so that the stone is thus compelled to revolve with the driving 
spindle at the same time that, owing to the action of the ball-and-socket joint, 
the axis of the stone may vary in any required direction from that of the 
driving spindie, so as to preserve the true balance of the former. In order to 
keep the grain constantly fed into the working space between the upper and 
lower stones, he proposes to place in the eye of the former a pints gudbows peer 
of a central boss, with four or other convenient number of arms, ¢ out- 
wards, so that as the upper stone revolves the grain is swept outwards by the 
arms. In constructing the lower or fixed millstones he proposes to make them 
also with a metal backing, as above described, and to furnish the lower edge 
with a flange or rim all round, by means of which tt may be bolted securely to 
its bed or floor.— ot proceeded with. 


Class 5.—BUILDLING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
am, % H. P. DENNIS, Chelmsford, ‘* Greenhouses."— Dated 18th October, 


This invention reljates, First, to the fixing of . In performing 
this part of the invention the inventor attaches iron or other metal eyes on 
plates to the building or wall against which the green-house has to be placed, 
some few inches below the ridge line. The ridge or fixing plate (having 
mortices in it to allow the eyes to project through) is then fitted up close to the 
building or wall, and wedges or keys are passed into the eyes which force and 
secure the ridge or fixing plate firmly to the building or wall. The rafters, 
end plates,and other parts can then be attached to such ridge or fixing plate 
in the usual manner with nails or screws, and the whole may be removed by 
withdrawing the wedges or keys. When the ridge can be brought to the tep 
of the back wall the following plan may be used:—A metal cramp or 
holdfast, made of wrought iron by preference, is made to lay upon the top with 
one end turned down over the side of the back wall, the other end running 
past and overhanging the upri; ht line of the back wall on the side against which 
the greenhouse is to be fixed; and in this projecting or overhanging part a 
long hole Is to be made, and a knee or angle piece fixed upon. the top of sach 
cramp or holdfast at right angles with it and flush with the upright line of the 
wall, Or this knee or angle may be formed out of the solid by punching the 
said hole on three sides only, and turning the piece thus punched backward 
and upward until itis flush with the upright line of the wall. It is against 
these knees or angles that the ridge or fixing plate (which, in this case, stands 
partly above the top of the wall) rests. The cramp or holdfasts will be laid 
upon the back wall at distances varying from three to six feet, and when 
so laid the ridge or fixing plate (having mortises in it to allow the ends of the 
cramps or holdfasts to project through it) is then fitted up close to the wall, 
with part of its depth standing above the top of the wall, Wedges or keys are 
then passed through the long holes of the cramps or holdfasts, which force and 
secure the ridge or fixing plate firmly to the back wall. The rafters and other 
constructional parts can then be attached to the ridge or fixing plate in the 
usual manner, and the whole can be withd by ing the wedges or 
keys. ‘The fittings will consist of metal fastenings to sup and retain the 
sashes In their places, and front mullions to support the eaves’ plate, The 
ventilators in the front and at the apex of the roof are connected by means of 
rope or wire passing over pulleys, and thence to a long connecting rod, which, 
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on being removed backwards or forward by means of a rack and wheel or 
other leverage, opens or shuts the ventilators simultaneously. Not proceeded 
with, 


2693. J. TAYLOR, jan., Streatham, Surrey, “ Tiles for roofing.”—Dated 18th 
! 


tober, 

This invention has for its object eye sam in tiles. for roofing, and consists 
in improvements on the tiles di of a former patent 
granted to the present patentee, dated 2th February, 1861 (No. 506). These 
tiles, as described in the specification of the former patent, are each made with 
flanges at the two edges on one side, while the other side is flat or plain. The 
edges are not parallel, but are inclined to each other, so that each is larger at 
one end than at the other. On the flanged side of each tile, and near the larger 
end, there was formed a projection, against which the smaller end of the tile 
next above it rested. Now, according to one part of the present improvements 
the edge of the projection above-mentioned as being formed near the larger end 
on the flanged side of each tile, and against which the smaller end of the tile 
next above it rests, is undercut, and at the same time the smaller end of each 
tile | is develted to a width corresponding with the width of bevelled or undercut 

d, so that the und ing of the projection on one tile 
may ~ and fit the bevelling of the small end of the tile next above it. 

The smaller end of each tile is further formed with two projections on the flanged 

side which prevents the flanges of the two piles next to it (one on either side) 

from movement laterally; and these two projections, when the flanged side of 

a tile is turned downwards, also act in supporting the tile in position by resting 

against the angular heads of the rails which secure the two next tiles (one on 

either side) to the battens. 

2728. J, ROBERTS, Liverpool, ‘‘ Machinery for screening, tempering, and 
moulding clays and earths inio bricks, tiles, &c."—Dated 21st October, 
1865. 

This invention consists in the employment, in the manufacture of bricks, 
tiles, and other articles of a like nature, in screening, tempering, and moulding 
clays and earths, or performing one or more of these operations, singly or 
together, of specially-constructed machinery, operating substantially as de- 
scribed and illustrated in the drawings. 

2734. J. NEWMAN, Aston, Birmi or supporting window 
sashes and sliding shutters."—Dated 23rd coun 1865. 

By the use of this invention the lines and cords and balance weights, by 
which window sashes and sliding shutters are ordinarily suspended, ure dis- 
pensed with. The patentee describes his invention with reference to the 
suspension of a window sash. On either side of the sash he makes two or 
more rectangular recesses, the recesses in one side of the sash being opposite 
those in the other side of end sash. _In each of the said recesses he places 

hani for Pp i the sash, the said mechanism con- 
sisting of a plate or pars cg on one side of which a roller or rollers is or are 
mounted in bearings. At the opposite side of the plate or carriage to that at 
which the roller or rollers are situated a low spring is fixed. The mechanism 
described is placed in each of the recesses in the sides of the sash, the rollers 
being placed outwards and the springs bearing against the bottom of the said 
recesses. The said mechanism only requires to he dropped into the recesses 
when the sash is ready to be tixed in the window frame. On placing the sash 
provided with the invention in the window frame the springs at the inner sides 
of the plates or carriages are compressed, and the rollers are made to bear 
forcibly against the sides of the window frame by the elasticity of the said 
compressed springs. so that on raising or lowering the sash, the said sash is 
suspended in the position at which it is placed by the friction of the rollers 
against the sides of the window frame. 
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Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, cc. 


2709. J. and G. H. NEEDHAM, Piccadilly, London, “ Central fire breech-loading 
fre-arms.”— Dated 20th October, 1865. 

This invention relates, First, to a breech- Joading fire-arm applicable for a 
rifle or military gun. The closure for the breech consists of a square block- 
like piece comprising the gun, lock, trigger, and guard, all mounted on a 
fulcrum pin situated immediately below the breech end of the barrel. This 
block-like piece is fitted between the side or cheek pieces extended in the rear 
of the barrel in line therewith, and carrying the abutment for the breech-piece. 
This breech-piece has a tail-like jose and in the direc- 
tion of the stock in the form of a lever; it is in a position suitable for gripping 
when firing the gun ; a second lever lies parallel with and within this one above- 
mentioned, which second lever operates the catch for locking and releasing 
the breech-piece ; it also half cocks the gun in the act of releasing the breech- 
piece. The space in which the breech-piece is fitted is open above and below, 
the breech-piece being inserted from below, and pivotted as above-mentioned ; 
the opening above serves to introduce the cartridge at the breech end of the 
barrel, which is exposed by the movement of the breech-piece on its joint pin, 
whereby it turns to a position almost below the level of the bore. A slight 
projection on the face of the breech-piece enters a recess in the barrel breech 
when it is brought up, which forces the cartridge into the barrel. Atthe time the 
cartridge enters the barrel the bead or projecting flange on the head of the 
metal cap of the cartridge enters a notch cut across a ridge of a circular form 
described from the breech-pin axis, which, by its motion withdraws the 
cartridge case half an inch or so when the breech is opened. Instead of this a 
tooth or two may be substituted to operate an extractor moving in line parallel 
with the barrel, as before-mentioned ; the hammer or striker is contained in 
the breéch-piece, the cock or finger-piece projecting any _ upper part 
while the trigger projects helow; the hammer is furnished with a pin which 
occupies a hole in the breech plug, through which it advances in striking and 
exploding the cartridge. The breech-piece is released and brought down by 
depressing the thumb-piece of the second or lever, while the closing is effected 
by pressing on the outside of first lever in the opposite direction, and if it is 
not thoroughly closed the hammer cannot fall so as to discharge the cartridge. 
The Second part of the invention relates to an extractor adapted for central 
fire breech-loaders, having a breech-piece or plug which is hinged or jointed at 
the rear end of such plug. The Third part of the invention relates to the 
extractor of a gun constructed on the principle of Lefauchaux, known as the 
drop gan, which fit and furnish generally somewhat as described in the specifi- 
cation of patent No. 1544, dated May 22nd, 1862, excepting the extractor 
which the patentees now mount on a stem placed on the underside of the 
barrel, and furnished with a headpiece (part in contact with the cartridge) 
fitted into a recess of same form cut in the breech end of the barrels. They 
lead the extractor stem towards the joint on which the barrels move, where a 
fixed horn or projection enters a slot in or passes on the end of the stem. 
The motion of the barrels in falling has the effect of propelling the extractor 
stem by reason of its contact with the horn before-mentioned, so that the 
cartridge case is thrust backwards out of the barrel a given distance. The 
closing of the barrel causes the cartridge extractor to return to its normal 
position with the fresh cartridge. The last part of the invention relates to the 
ammunition of central fire-arms, and consists in forming the ballet of iron to 
contain the charge of powder. 

2743. F. H. Grey, Old Bond-street, London, “‘ Construction of gun locks for the 
discharging of central fire cartridges as used in breech-loading fire-arms.”— 
Dated 24th October, 1865. 

The patentee claims the introduction of a percussion plunger working inside 
the plate of an ordinary bar or front action gun lock, by means of which 
arrangement he is enabled to make the central fire breech-loading gun of the 
same shape and proportions as the ordinary muzzle-loader, and to convert the 
ordinary muzzle-loader into a central fire breech-loader, in such a manner that 
all the moving parts are protected from the moi of the 
2752. W. M. Scott, Birmingham, “ Breech-loading fire-arms, Dated 25th 

October, 1865. 

This invention cannot be described without ref to the drawing 
2557. A. KRUPP, Essen, Prussia, “ Projectiles.” —Dated 26th October, 1865. 

This invention has relation to giving to the front end of projectiles improved 
forms or shapes, so as thereby to increase their penetrating and destructive 
effects. For this purpose the patentee either casts, forges, or machines the 
front end of the shots or projectiles with plane surfaces of one, two, three, or 
more sides. For close firing the patentee prefers to use a projectile having the 
front end formed with only two planes. This form of projectile will be found 
very destructive against iron armour-plating. For longer ranges he prefers to 
use the projectiles having the front end formed with three, four, or more planes. 
The planes chamfer off from the sides of the shots, and meet together at the 
apex, thus forming at the front end pyramidal shapes of two, three, or more 
sides, according to the number of planes. 

2758. H. A. DUFRENE, South-street, Finsbury, London, “ Apparatus for destroy- 
ing a and such like floating bodies."—A communication.—Dated 26th 
October, 1 

This pret h nen consists of new or improved means and apparatus for destroy- 
ing an enemy’s ships in case of war. and in defending harbours and roadsteads 
against an enemy’s fleet, parts of which apparatus are also applicable to saving 
life and property at sea. The means consist in the employment of fulminates, 
gunpowder, and other blasting powders, to be exploded under the keel or near 
the sides of the vessels to be destroyed, and in the apparatus for conducting 
and setting fire to such explosive materials under or against the vessels to be 
sunk or destroyed. Water having a strong resisting power to sudden 
mechanical effects, such as the rapid expansion of gases from the explosion of 
powder, the powder instantaneously taking fire will sink the ship or vessel — 
which itis exploded. Fulminates having the objection of being d: 
their preparation and in their employment may be replaced by Meating 
powders, which are easy to prepare, or by a mixture of ordinary powder and of 
fulminate of mercury. The apparatus for conducting and setting fire to these 
materials under or against the enemy’s vessel of a suitable gas or air 
engine, which, by means of a screw, gives motion to a the Baym floating cylinder 
almost completely immersed in the water. This cylinder carries the materials 
to be exploded under or against the vessel to be bevpep live The engine is sup- 
plied with gas by means of an india-rubber pipe in connection with a 














materials touches the vessel to be attacked they are loded by the action of 
an analogous mechanism to that of a trigger of a gun by the effect of the con- 
cussion, by which means the hammer in falling will explode the cap. If this 
mechanism does not produce this effect the explosion can ined by means 
of an induction electric apparatus, the conducting wire of which, as well as the 
guiding cords of the floating es in communication with the shore or 
with a ship.— Not proceeded wit 

2772. W. E. NEWTON, oe London, ** Breech-loading fire-arms,.”—A 

communication.— Dated 27th October, 1865. 

The patentee claims, First, combining a slightly-moving lever latch with the 
breech block, and a spring catch with the frame, so that the breech bleck will 
be firmly locked and fastened when down in its seat, and the first slight motion 
of the lever, when seized to open up the breech block, will detach the latch and 
catch, and a continuation of the same motion will raise up the breech block ; 
thus, by one single motion, unlocking the breech block and opening up the bore 
of the gun for the reception of the cartridge. He also claims so combining the 
breech block locking bolt with the cartridge striker or exploding point or pin 
that when the breech block is not entirely down and locked, the striker or 
exploding point shall be locked and prevented from reaching the cartridge by 
an accidental or other letting down of the hammer when in that condition. 
He also claims causing the blow of the hammer upon the striker or exploding 
pin to shoot and bolt into its keeper and lock it there (should it by any casualty 
fail to shoot home), and this before the striker reaches the cartridge, or before 
the recoil from the explosion takes place. He also claims operating the car- 
tridge case extractor by a pinion or gear, or a segment of the same, and 
a straight rack. He also claims so combining the extractor and its operative 
connections with the breech block that the extractor shall be worked by the 
same motion used to open up the breech of the gun. He also claims combining 
an escapement trip or detaching motion and a retracting spring with the pinion 
and toothed segment and straight rack, so that when the extractor shall have 
pushed out the empty cartridge case, the trip mechanism shall disconnect the 
pinion or segment and the straight rack, and allow the retracting spring to 
bring in the extractor, so that a fresh cartridge may be inserted in the bore of 
the gun. He also claims the use of a combined extractor and ejector, the first 
to push out the empty cartridge case, and the latter to throw it out of the gun 
or loading chamber. He also claims so arranging an injector with regard to 
the paths over which the extractor as well as the cartridge moves that the ends 
of the injector shall be alternately thrown down and up by the movements of 
the ejector and the cartridge case as they pass over them. 











Class 7—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, &c. 
2656. J. L. HANCOCK, Tipton, * Bedsteads, seats, couches, and other articles for 
sitting and reclining on ”—Dated 14th October, 1865 

This invention cannot be described without reference | to the drawings. 

2678. G. DAVIES, Serle-street, Lincoln’s-inn, London, * Folding chairs.”—A com- 
munication.— Dated 17th October, 1865. 

This invention consists of an improved arrangemeut and construction of the 
various parts, whereby the chair can be readily adjusted for use or folded into 
a flat form when out of use. In one modification of the invention the side 
frames of the chair are made to open and close somewhat in the form of a pair 
of scissors, being composed of two limbs jointed together. The longer limb on 
each sides forms the frame of the back and the front legs, while the shorter 
limb forms the hind legs and the supports for the elbow pieces. The side 
frames are connected together by transverse rails at suitable positions. The 
elbow pieces extend from the top of the shorter limbs to about an equal 
height at the back, and are made of a flexible material capable of being 
folded. These elbow pieces limit the extent to which the chair can he opened. 
The back part of the seat of the chair is hinged to the side frames at the same 
place and by the same means as the parts composing the side frames are 
jointed. The front part of the seat is supported by rests (one at each side), 
which bear against the front legs of the chair. In this arrangement the limit 
to which the frame is opened is always alike, and hence the seat is always at 


the line is kept charged at a uniform tension. But if the tension should alter, 
or the direction of the current be reversed, the change in the deflection ig 
immediately noticed, and by this means the person fe charge of the batteries, 
by a pre-arranged code of signals, communicates with tie person in charge of 
the galvanometer without interfering with the insulation test. Thus, if it ig 
arranged to work with the Morse code, the deflection to the right hand ma 

be used to represent the dot, and the Ceflection to the left-hand, caused nd 
reversing the current, may represent the dash. We cannot here quote ths 
whole of the details of the invention. . 





Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads, 

2680. R. BURSLEY, Glasgow, “ Chucks for turning lathes.”"—Dated Vith October, 
1865. 

This invention relates to the construction of chucks for turning lathes, so as 
to obtain forms differing slightly from truly circular or truly elliptical forma, 
and in an improved and simplified manner, combining easy adjustment with 
convenience in working. The chuck or head on the main lathe spindle is 
formed with a groove across the face, and in this groove there fits and works 

a slide, having on its front the chuck centre for hol ling and turning the work, 
r plate or cover with a central opening for the chuck centre to project through 
is held in front of the slide, and keeps it in its place, being held by lugs secured 
to the hearstock or to brackets projecting therefrom. The ends of the slide 
project both ways beyond the chuck, and bear against the inside of a ring made 


thin enough to be slightly ff€xible, and held within a flange formed round the 
cover plate. A number of screws are tapped through the flange of the cover 
plate, and bearing on the flexible ring give it the form suitable for producing 
the desired result; and the flexible ring acts on the ends of the slide and causes 
the chuck centre to work in its groove while being carried round, 


2689. C. H. COPE, Birmingham, * Sifter for sifting cinders, slack, and gravel,” 
— Dated 18th October, 1865. 

This apparatus is formed of a perforated cylinder or receptacle, or it May be 
drum-shaped like a volute or nautilus shell, revolving within a box or case, 
The drum is formed of two boards or end plates of wood, metal, or other 
material cut somewhat in the proportions of an ienic volute, which, being set 
in a parallel position, are connected by a cross piece or sheet of pierced wire 
gauze or other perforated material, running round and fixed to the peripheries 
of the side plates, and extending so far into the interior of the volute as to 
form altogether about a circumference and a quarter; from the end plates axle- 
pieces project, upon which the drum is revolved within a box or case of wood, 
metal, or other material, by means of a winch handle fixed to one of the axles, 
This box has a lid in its upper part which, on being opened, and the drum in 
position for receiving the material to be sifted, that is to say, the mouth 
upwards and the lip or edge of it resting on a steel spring catch which requires 
4 little force to turn the mouth of the drum past it, the friction being sufficient 
to hold it in position, the ashes are introduced by means of a shovel; the lid 
is then closed, and the drum revolved four or five times as if it were dredging. 
The mouth is then again brought to its primary position. By this operation 
the dust and ashes fall through the perforators of the drum into a drawer at 
the bottom of the case, and the shovel is then passed through an opening below 
(closed by a lid or docr) in a horizontal direction underneath the drum, which 
is revolved once backwards, and thus deposits the cinders sifted and free from 
dust into the shovel realy for use. 

2690. J. W. TRUMAN and H. Lovi, Canning Town, Essex, “ Improvements in 
block matches, and in the machinery for making the same.”"— Dated \8th 
October, 1865, 

This invention consists in manufacturing block matches with points, whereby 
the point of each match is so far separated from the others that, when the 
blocks are dipped in the phosphorus or other composition, each match retains a 
sufficiency of such composition without achering together. The invention 
likewise consists in an improved machine for manufacturing such block 
matches. On the edge of a revolving wheel, which may be driven by steam 
or hand power, as required, the inventors place four or any convenient number 
of slicing knives; between each slicing knife is situated a small levelled chisel, 
which cuts off a slice from the end of the match. The depth of this slice may 





the same height, and the back always at the same slope. Ina dification of 
the above the opening of the frame, and hence the height of the seat and the 
slope of the back, is variable. The side frames are made somewhat in the 
form of an inverted Y, that is to say, the upper half of the shorter limb above 
described, with its elbow pieces, is dispensed with. The front part of the seat 
is supported by a pair of jointed levers, working on a fulcrum attached to the 
front legs. The other end of these levers es a cross rail, which is pro- 
vided with a double bolt, the said bolt working at each end of the rail into 
holes formed in the inner side of the hind legs, so that by locking the bolt into 
the upper or lower holes, the relative positions of the legs, seat, and back can be 
varied at pleasure. 

2683. J. GREGORY, E. FARR, and W. FARR, Manchester, ** Pianofortes, har- 
moniums, and ."— Dated 18th October, 1865. 

This invention consists in the use and application of papier mache, and paper 
other than papier mache, in the making and construction of the actions 
of pianofortes, or parts of actions, namely, keys, a stickers, dampers, 
levers, checks, hammer-butts, stems, and heads; and in the use of the same 
materials in the ding-boards for pianos, as well as in the 
making and the construction of keys of harmoniums and organs. Also in the 
use and application of papier mache, or paper other than papier mache, in the 
construction of pianoforte cases, music stools, and the cases of harmo- 
niums and organs, and also in frets, trusses, legs, and truss legs of pianos. —Not 
proceeded with. 

2747. D. G. and 8. STAIGHT, Charles-street, Hatton-garden, and J. CHEVERTON, 
Turnham-green, * * Manufacture of keys for pianofortes and other musical in- 
struments ing keys.""— Dated 24th October, 1865. 

This invention consists in forming, by moulding or stamping, the “sharps” 
hollow, or with chambers on their undersides, and in using for their manufac- 
ture india-rubber, gutta-percha, or a compound thereof prepared to obtain the 
pesired hardness and colour, and which is commonly called ebonite or vulca- 
nite. The patentees fill up the vacuity with common wood, or a cement made 
of glue and sawdust; and, Secondly, the improvements consist in forming 
the fronts of the keys—commonly called “ front slips ”"—of like material; and, 
Thirdly, the improvements consist in forming of the material referred to the 
surfaces acting as guides for the rocking and guide pins of keys of pianofortes, 
and other musical instruments having such keys. 








Class 8—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, dc. 

2653. W. J.C. M‘MILLAN, J. MASON, and J. V. SCARBOROUGH, Sunderland, 
“ A certain composition having anti-corrosive and anti-fouling properties for 
the preservation of and keeping clean the bottoms of iron vessels, &c.”—Dated 
14th October, 1865. 

This invention consists in the ducti of a phoric, resinous, and 
gutta-percha composition, having anti- corrosive ont anti-fouling properties. 
The iron must be made as clean as possible previ to the ion being 
applied thereto. 

2660. A. J. MoTT, Liverpool, “ Production and uses of carbonic acid gas.”—Dated 
14th October, 1865. 

The materials from which carbonic acid gas is produced or evolved, accord- 
ing to this invention, are alum in the form of crystals and an alkaline carbonate 
in solution. That these materials may be beneficially employed in the pro- 
duction of the said gas the patentee has devised special apparatus in which 
two forces are constantly in existence, the one the pressure of a column of the 
said alkaline solution, and the other the pressure of the gas evolved when the 
said solution comes into contact with the alum crystals; and it is by the 
alternate predominance of these forces that the apparatus is rendered self- 
acting when once adjusted, and carbonic acid ad d as 
required for the purpose to which the patentee applies Ties 

Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 

733. A. PARKES, Birmingham, “‘ Electric telegraph conductors.”—Dated 2\st 

October, 1865 











Sie 
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For the purposes of this invention tubular or other hollow conductors of 
copper of a cylindrical or flat or other suitable section are used, which, how- 
ever are not new, but ding to this the p tee strength the 
tubular or hollow conductors by internal cores of steel or iron, or aluminium 
bronze, such interior strengthening cores being drawn or extended with the 
copper conductor. 


2762. H. WILDE, Manchester, “‘ Construction and working of electric telegraphs 
and apparatus connected therewith.” —Dated 26th October, 1865. 

This invention cannot be described without reft to the drawi 

sane W. SMITH, Wharf-road, City-road, London, ‘ Improvements in testing and 
submarine electric telegraph wires.” — Dated 26th October, 1865. 

The p primary object of this invention is to enable the electrician in "charge ofa 
submarine electric telegraph cable, more esp¢cially while it is being submerged, 
to keep up a constant test for insulation and continuity, and at the same 
time to communicate freely through the cable between the ship and the shore, 
Now, to carry out this invention the patentee attaches an insulated plate, or a 
series of plates of any good conducting material, to the free end of the con- 
ductor, and between such plates he places a thin sheet or sheets of a material 
of comparatively high electric resistance—paper or dry wood saturated with an 
insulating material, or gelatine in thin sheets answers the purpose. Suppose 
he employs a series of six metal plates, then each alternate plate is connected 

the a of the, cable, and the remaining three are ph with the 











placed on land or on board an fron-plated or other ship. 
which carries: the explosive materials is grided 
ating with the land or with the ship. 


The floating cylinder 
by means of cords communi- 
As soon as the magazine of explosive 





earth through a gal the amount of current which 
passes through the material gineed between the copper plates flows through the 
galvanometer to earth, and thus a constant deflection is registered as long as 








be regulated according to the size of the match. As soon as the chisel hag 

passed through the small block of wood which is to be cut, a knife follows, 

which cuts or splits the match to its required length. By pressing the block of 

wood against a rounded level edge on the rim of the wheel, it is brought 

forward the requisite distance for another cut.— Not proceeded with. 

2763. A. L. M. GAVIN, Bucklersbury, London, ** Desiccating the leaves and 
flowers of plants, &c.”—A communication.— Dated 20th October, 1865. 

The patentee claims, First, the use or employment ofa current of heated air, 
in combination with a perforated cylinder or vessel, for the purpose of drying 
or desiccating the leaves of plants, substantially as described. Secondly, 
the use or employment of a rotary cylinder formed of wire gauze or perforated 
plates, in combination with a current of hot air in the manufacture for the 
market of tea from the leaves of the tea plant, as described. Thirdly, the 
combination of a rotary cylinder, as described, with a fan or blower, and a 
heater or hot chamber, as described and illustrated in the drawings, for the 
purpose of drying the leaves of plants, and for other similar purposes. 





THe War Orrice have lately given Mr. Paget another trial 
order for a number of his peculiar washers for protecting the 
bolts from being broken under the.impact of the shot. 

THE TUNNEL UNDER THE LirreY.—The works of the tunnel 
under the Liffey, after latterly proceeding with success under the 
direction of Mr. Mathew Talbot, C.E., have now been stopped by 
by the contractor on account of financial difficulties. 

A Karttway Brince on Frre.---On Sunday afternoon the traffic 
on the London and Greenwich Railway between Greenwich and 
Deptford was interrupted for several hours in consequence of the 
bridge which crosses the Deptford canal having caught fire. It 
would appear that a large heap of straw lying close to the bridge 
at either side of the canal was ignited by a os from one of the 
boats, and the fire was communicated to the bridge, a great portion 
of which is constructed of wood. The fire was immediately dis- 
covered, and messengers were at once dispatched to the nearest 
station for the fire engines, which were promptly in attendance. 
Meanwhile the running of all the trains to Greenwich was 
suspended, and every precaution taken to insure the public safety. 
A copious supply of water was poured on the fire by the engines 
and it was quickly extinguished, after which an examination of 
the bridge was made by the officers of the company, when it was 
found to be uninjured. A portion of the woodwork was slightly 
charred, but proper tests having been applied it was found that 
the security of the structure was in no way endangered. Traffic 
was “sega 4 ~4 resumed after about four or five hours of inter- 
ruption. A large crowd was collected to witness the fire, and the 
passing of the first train after it was put out was watched with 
considerable interest— almost anxiety. When it got safely over 
a loud cheer arose from the persons assembled. The accident 
occasioned some inconvenience to the Sunday excursionists to 
Greenwich Park, many of whom were delayed longer than was 
agreeable. Fortunately no buildings were near, or the fire might 
have extended and done considerable injury. 

THE BUSINESS OF THE PaTENT-OFFICE.—A mistaken idea appears 
to be held by some people, who have probably less to do with 
novelties in engineering science than we have, that the specifica- 
tions are published shortly after the patent is completed. But 
they are only in so far published as the original documents are 
pommalitle at the Patent-office itself, and then only after paying a 
shilling for each patent specification it is wished to examine. We 
presume, therefore, that most readers will thus content themselves 
with our Patent Journal. The blue books are, in fact, as we 
stated last week, some five months in arrear ; but, as the Attorney- 
General has stated in the House, additional ‘aid has been procured, 
which will probably bring up the arrears within a reasonable time. 
Of scarcely less value than the specifications themselves are the 
abstracts of the abridgments. The second of most of the older 
volumes are being prepared, amongst which is the long delayed class 
for the manufacture of iron and steel. The fresh and additional 
classes being prepared are :—Preparation and combustion of fuel; 
steam engines ; spinning ; lace and other looped and netted fabrics; 
railways ; railway signa is and communicating apparatus ; hydrau- 
yet ventilation ; raising, lowering, and weighing heavy bodies ; 

stock ; acids, ‘alies, oxides, and salts; agriculture ; 
eptca, mathematical, nautical, and ‘astronomical instruments. 
Weild, of Manchester, is abridging the specifications relating 
age ent Mr. Brierly those for spinning and lace; and Mr. Mac 
Gregor, of Rob Roy canoe notoriety, has been engaged for at least 
three years on those relating to steam-engines. Mr, MacGregor 
seems to be able to paddle his own canoe with greater speed than 
he can abridge specifications. 

INTERNATIONAL EXHIBITION OF PARIS, 1867.—The paint em- 
ployed by the Messrs. Cail and Co. and Gouin and Co., for the 
a g of their iron pillars used in the construction of the Paris 

hibition, is the iron minium paint d’Auderghem, for which 
Messrs. Braby and Co. (Umieel) axe are the Lon 
agents.—[ADVT. ] 
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RON, COAL, AND GENERAL TRADES 
— IRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent. ) 
TRADE: On ’Change in Birmingham and Wolverhamp- 
=> Suspension of the Foreign Trade: New York and Berlin: 
The Holidays Welcomed by Masters: Prices Lower—Inon- 
WORKERS’ CONFERENCE : Supposed Stoppage of any Mevement 
for Higher Wages—“ STRIKES AND ARBITRATION :” A Valuable 
Method of Adjusting Labour Difficulties Sketched: Successful 
Working of the Plan: Earl Lichfield and the Staffordshire Strikes 
and Lock-out—Pic IRon: Inactive: Bursting and Expected 
Exposure of the Liverpool Speculations : Probable Loss of £300,000 
by the Speculators—IRONSTONE Active: Advanced Rates—Coat 
[NACTIVE—HARDWARES: Hollow-ware Makers Busy—Tue Dov- 
DESTON CROSSING IN BIRMINGHAM: A Foot-bridge to go up. 


We are unable to report that in the past week any revival has 
taken place in the iron and coal trades of the West Midlands. 
The holidays have been rather welcomed than otherwise by most 
jronmasters. Yesterday (Thursday) in Birmingham, as well as in 
Wolverhampton the day before, it was regarded as satisfactory 
that this has been the Whitsun week. The orders that are 
arriving are the most insignificant for every description of finished 
jron, whether we speak of the foreign or home markets. New York 
has nearly ceased to order best iron, and the producers of such 
console themselves that this is not usually a wn | time of the year 
in the States’ trade. |Letters from agents throughout Germany are 
to the effect that the impending war has stopped all trade there. 
In proof of it, such an order as one for 5 cwt. has been forwarded 
from Berlin to one of the leading iron-making firms in South Staf- 
fordshire! Some makers would rather not set on their works at 
all this week, but they will begin on Thursday night, that they 
may “keep their men together.” Others put a portion of their 
machinery in motion on Wednesday night. In nearly every 
instance the specifications have been for some time in hand. 
More is doing in sheets than in any other descriptions. Prices are 
more in favour of buyers this week than they were last, and com- 

Jaints were numerous yesterday that very low prices are being 
accepted on almost every hand. 

As we write the Association of Ironworkers of Great Britain, 
whose head-quarters are at Brierley Hill, are holding their annual 
conference at Derby. The prevailing depression will be effective, 
it is believed, in preventing any movement being made for a 
further advance of es, which was at one time threatened. 

At this point we ought not to omit to notice a pamphlet of great 
worth that has appeared recently in this district upon a phase of 
the labour question that was never of more importance in the iron 
trade than it is now. Mr. Rupert Kettle—the judge of the Wor- 
cestershire district of county courts, is a native of Birmingham, 
is familiar with every phase of the industries of the West 
Midlands, gave much valuable information to certain rule-of- 
thumb mining agents in South Staffordshire in a notable paper 
upon the thick coal of that district a short time ago, and must yet 
again take up the matter where it now stands—is constantly acting 
as arbitrator in mining disputes, and has from an early period of 
life closely studied the capital and labour phase of political eco- 
nomy, is the acting umpire—chosen by men and masters—to settle 
by arbitration all disputes arising between the operative carpenters 
and the operative plasterers and the master builders of Wolver- 
hampton. So much benefit has resulted from the working of 
arbitration under his auspices, and regulated by rules that he has 
assisted to draw up, that he was some time ago specially requested 
by the working men’s club of Wolverhampton, of which he is the 
president, first to speak upon “‘ strikes and arbitration,” and then 
to print his speech. With his customary zeal in the cause he has 
at great labour—to him, however, a labour of love—amplified and 
extended the few views only which he could enunciate in his 
speech, and he has put them before the public in a paper 
weighty with suggestions of the utmost value. Already we 
perceive that the work has received the distinction of being made 
the theme for leaders in the Manchester Guardian and in the 
Birmingham Daily Post respectively. From the latter we make a 
few extracts, in the hope that the attention of our readers may be 
more than ever directed to the perfect feasibility of adopting such 
arbitrations as Mr. Kettle advocates, and is carrying out in all 
cases in which employers and workmen have occasional differ- 
ences to adjust. We may add, that the Earl of Lichfield, the 
Lord-Lieutenant of Staffordshire, who displayed so much in- 
terest in the last dispute between the ironmasters and their 
men in this district, hopes that by the adoption by the Legis- 
lature of some such principle as Mr. Kettle explains disputes 
of this class may not, by and by, be so numerous as, for many 
years past, have brought frequently-recurring loss and suffering 
into the county in which he is the representative of royalty. Mr. 
Ketfle’s method is decidedly superior to that of Lord St. Leonard’s, 
which weare glad to see the editor of the Manchester Guardian points 
out. owe, first (writes theeditorof the Birmingham Daily 
Post) we find they are reduced to three classes :— First, those that 
arise out of differences upon the terms of a future contract ; 
second, those that arise out of disagreements upon the terms of 
an existing contract; and, third, those that arise out of quarrels 
upon matters of sentiment. Of the first class are such strikes as 
are entered upon for a rise of wages or an alteration of trade 
rules; of the second are such as arise from an alleged breach 
of some contract already agreed upon: of the third are such as 
arise from mere matters of feeling—as when masters, for instance, 
refuse to make some r 1 ion on the ground 
that they are not to be ‘dictated to by the union,’ and 
when men refuse some reasonable compromise on the 
ground that they are bound in self-defence to ‘resist the 
tyranny of the masters.’ The prime difficulty in the way of 
settling all these varieties of dispute without a strike lies in the 
fact that the disputants cannot p themselves as they ought to 
do de a footing of —-- equality that is similar to the 
equality which exists between two men aining. There isa 
latent feeling among the masters that the employer is the plaintiff 
and the workman the defendant in such cases—a feeling, as Mr. 
Kettle puts it, which recognises a difference of position between 
the two parties to the dispute ; the one being dUminant, the other 
subservient. An illustration of the operation of this feeling is 
drawn from the last great strike in South Staffordshire. A depu- 
tation from the masters was to meet a deputation of the men at a 
large hotel in the ees, ‘At the appointed time,’ says 
Mr. Kettle, ‘the workmen’s delegates went to the place of meet- 
ing. They were ushered into a grand room, in which the masters 
had been assembled some hours before. The men found the 
negotiators whom they were to meet upon equal terms already 
seated at a long table, with writing materials before each, and 
their chairman pone e men’s delegates were directed 
to a bench at the end of the room as the place provided 
forthem. Here they sat in a row, dangling their hats. When 
all were seated, and the scrutinising eye of ten-master-power upon 
them, the masters’ president opened the negotiation with—‘ Well, 
what have you chaps got to say for yourselves?’ That question 
cost the district an incalculable sum of money—tens of thousands 
of pounds, The asking of it was nothing less than a public 
calamity. Yet the masters’ chairman could have had no intention 
to wound the susceptible pride of the men, for he was naturally 
most genial and kind-hearted. He simply assumed that the 
men were on their defence, and the men resented it. To meet 
this prime difficulty Mr. Kettle pro the Arbitration Court. 

t is wanted, he says, is some mode by which masters and work- 
men can be brought together upon common ground, where they 
can fully and freely express themselves, each on his own behalf, as 
parties negotiate any other contract, so that they may thereby 
_ by what Adam Smith calls the ‘higgling and bargaining of 

© mar. at that sort of rough uality which, though not 

» 18 t for carrying on the business of common life.’ 








Arbitration, if it did nothing else, would afford a common ground, 
a on en disturbing influence of arty = zeal, — that 
‘higgling and bargaining,’ so necessary to fix a market price, 
might be held. But the debating ground provided, there is still 
something remaining to be supplied. ‘Leaving the parties to 
pre —mnagg on Mr. ge ‘is very much oe by it were - 
ordinary Nisi Prius trial, composing a jury of the parties an 
witnesses on both sides, and locking them up until they unani- 
mously agreed. The same result in either case would follow— 
that one party would be starved into submission, and the verdict 
would be a verdict of the stomach, and not of the brain.’ What 
is wanted, therefore, is an umpire, or final arbitrator. This 
functionary, according to Mr, Kettle, must be a good political 
economist, and a sound, clear-headed, impartial judge, with legal 
power to enforce his decisions. He must be a good political 
economist, for it will be his duty in all questions that relate to 
future contracts—the first of the three causes of strikes already 
laid down —‘to keep before the disputants those great funda- 
mental rules of commercial economy by which all service-contracts 
are ultimately governed.’ He must be clear-headed and judicial, 
for in disputes upon existing contracts—the second cause of strikes 
—he will have to take evidence and sift it, sppl to it principles 
laid down, and give his decision undistur' bY the emotions 
of the conflict which has been going on around him. Lastly, 
he must have legal power to enforce his decisions, because 
‘to prevent quarrels upon matters of sentiment—the third 
cause of strikes—you must have something more than a mere 
master of the ceremonies, or a conciliator, or even a pacificator ; he 
must be something more than the judicious friend who interferes 
to prevent a rms To secure obedience, the mediatorial func- 
tionary must have power to determine as well as hear; and, give 
him what appellation you please, he must be clothed with the 
powers and perform the duties of an umpire.’ This being the 
theory laid down in Part I. of the pamphlet, Mr. Kettle, in Part 
II., tells us how to put it in practice. He objects to the creation 
of courts of conciliation or courts of arbitration by legal enact- 
ment —first, on the ground of their incompatibility with the spirit 
of our laws and the freedom of our people ; and secondly, because 
‘it will be found that ordinary arbitration will accomplish all 
that could be effected by such novel institutions.’ The 
only difficulty which seems to have presented itself to Mr. 
Kettle’s mind in the application of the existing law of arbitration 
to trade disputes, is that of binding large lies of men to the 
decision of their delegates; and the difficulty he gets over thus: 
The first business to be t by his arbitration council— 
which is made up of an equal number of masters and men, and 
an umpire—is to draw up a set of rules for the regulation of the 
trade, which rules are to contain a provision for the reference 
of all disputes to arbitration. A copy of these rules is then 
to be presented to every master and every man, and whoever 
accepts them binds himself, by mutual adoption, to the rules 
agreed upon by the council, as firmly as if he were bound 
by direct personal negotiation. In other words, he binds 
himself to submit all trade disputes to arbitration, and 
to abide by the award of the council of arbitration, or, failing 
that, to the award of the umpire. Should he refuse to be bound 
by this award he can be proceeded against just like any other 
person who, after ing to submit a disputed point to arbitra- 
tion, refuses to be bound by the arbitrator’s decision; or perhaps 
we should rather say it is Mr. Kettle’s opinion that the man 
could be so proceeded against. No case has yet arisen in which it 
has been necessary to seek a decision from the law courts on this 
point; but even if it should arise, and should the decision be 
adverse, it would be wiser and more effective, Mr. Kettle 
thinks, to get a short Act making such awards legal than to esta- 
blish an entirely new machinery, such as that contemplated under 
Lord St. Leonard’s bill.” 

The pig iron trade is at a standstill so far as it relates to new 
orders, Happily the speculative bubble in Scotch iron has burst. 
It is calculated that the speculators will between them lose as 
much as £300,000; and it is hoped that by the Bank of England, 
who hold the endorsements of one firm, demanding an investiga- 
tion in the Bankruptcy Court, we may be able to learn one 
upon the matter which will tend to prevent similar com i 
monstrosities in future. 

The ironstone trade is active; best flats, at 17s., are worth 2s. 6d. 
and 3s. more than they were a twelvemonth ago. 

Coal is in diminishing demand on most hands. 

The hardware trades are quieter, but the hollow-ware establish- 
ments are all very busy. 

A deputation from the Birmingham Public Works Committee 
have had an interview with the directors of the Midland Railway 
Company with reference to the Duddeston Railway crossing. The 
directors assured the deputation that a temporary foot-bridge was 
4 in pene — be = across the line forth- 
with. ey that plans were bei repared for a permanent 
bridge, the width and character or which ry be, as soon as pos- 
sible, submitted to the Board of Trade, and also the Birmingham 
Corporation. : 





WALES AND THE ADJOINING COUNTIES. 
(From our own Ci nt. J 


THE Inon TRADE: The Effects of the Monetary Panic : Shipments 
to America: The Demand from Spain: Pig Iron—TuEr Trx 
PLaTE TRADE —THE STEAM AND Hovse Coat TRaDES—SUSPEN- 
SION OF THE OLD Esspw VALE Company—DeratTu oF Mr. G. E. 
BEvAN—ANOTHER EXPLOSION OF GAS AT TREDEGAR—DEATH OF 
Mr. D. Davis, CoLLIERY PROPRIETOR—THE COLLIERS AGITATING 
FOR A RISE IN WAGES—THE BRECON AND MERTHYR EXTENSION 
TO THE CYFARTHFA WORKS—PRESENTATION TO Messrs. BRAIN, 
or LypBROOK—Re THE LLANRWST SLATE SLAB QuaRRY Com- 
PANY (LIMITED) AND THE ANGLESEA QUARRY CoMPANY (LIMITED) : 
Important Decision to Shareholders. 


THERE is no change of any importance to note in the iron trade of 
the district. Despite the panic matters are going on much the 
same, and the men are fairly employed in bringing up the arrears 
and executing the new orders which have come in from the foreign 
markets. We have not as yet any failure to report arising out of 
the panic beyond the Briton Ferry Ironworks, which will be 
carried on in future by Messrs. Townsend, Wood, and Co., the 
creditors having agreed to accept a composition of 4s. in the 
pound. The suspension of the Old Ebbw Vale eg od created 
quite a surprise in the district, but their liabilities here are very 
small, and their stoppage does not affect the credit of the Ebbw 
Vale Company (Limited) in any way. As a proof of the soundness 
of the trade of the district it may be stated that the orders 
which come in are taken at full prices. Scarcely anything has 
been done in the home market, and, as was stated last week, 
there is no probability of business on home account showing 
any vitality till matters begin to settle down. The advices from 
America still continue good, and some heavy shipments of rails 
have been made to the northern and southern markets, as also to 
British North America, the trade with which country is in a 
satisfactory state. The requirements of Sweden and Holland are 
more than they were, and a fair share of business is looked for- 
ward to with the Spanish markets provided the negotiations in 
progress for a settlement of the debt of that country are suc- 
cessful. The war continues to keep down trade with South 
America. On Eastern account there is no change to record, 
business remaining in a quiet state. There is a good inquiry from 
Russia; and the prospects of an European congress gives hopes 
that the Italian and German difficulties will be settled without 
resort to arms, and thus avert the evils which would fall more 
heavily than they have as yet on trade with most of the markets 
of southern Europe. The inquiry for pig iron is getting slacker, 
— for certain special qualities, and quotations remain without 
change. : 

The _— trade is dull, and is likely to remain so until the 
effects of the monetary crisis have subsided, 





Activity still characterises the steam coal trade, and the col- 
lieries are fully le sae The local demand for house coal is 
about the same, and the erg ig is moderate. ‘ 

The suspension of the old Ebbw Vale Company created quite a 
sensation throughout the district, and to many the announcement 
appeared incredible, as some of the partners were considered to be 
men of immense th. The partnership consisted of Mr. 
Abraham Darby, chairman and ing director of the Ebbw 
Vale Company (Limited); his brother-in-law, Mr. W. Tothill, of 
Bristol ; Mr. Joseph Robinson, of London; Mr. Thomas Brown, 
of Chepstow; and Mr. Henry Dickenson, of Shropshire. Vir- 
tually Mr. Brown has ceased to be connected with the old com- 

y, a8, some four years since, he made arrangements by which 
fe te indemnified, although we believe he is still responsible to 
the public for any engagements entered into by the company. 
We have been requested to publish the following announcement: 
—** Ebbw Vale p, seman, eomner Monday, 22nd May, 1866— 
It is satisfactory to know that the temporary suspension of the old 
Ebbw Vale Company, announced in the Zimes of the 21st instant, 
does not in any way affect the credit of the New Ebbw Vale Com- 
pany (Limited), and that the works will be carried on in every 
respect as heretofore. The liabilities of the old company in this 
district are very insignificant. A circular, of which the following 
is a copy, ao bean issued to the shareholders in the Ebbw Vale 
Company (Limited) :—‘7, Lawrence Pountney-hill, Cannon-street, 
E.C., 19th May, 1866—The Ebbw Vale Congas Tinie 
—You will perceive in the morning paper of the day on which ag 
receive this letter the t of the of Mr. 
Abraham Darby and others, the former proprietors of the estates 
purchased of them by the Ebbw Vale ay (Limited). This 
event has been ioned the stoppag' the ordinary sources 
of credit on which the partners in that firm had relied for their 

ments; but it is understood it will only be temporary, and 
that the assets of the partners (in which are included very large 
landed estates) will far exceed all their liabilities. In the mean- 
time, Mr. Darby being the chairman, and Mr. Robinson the 
deputy-chairman of this company, the board has thought it right 
to direct this communication to be made to the shareholders, in 
order to remove any apprehension on their part of injury to the 
interests of the Ebbw Vale Company (Limited). Both Mr. 
Darby and Mr. Robinson have placed themselves entirely at the 
disposal of the company, and there is no reason to fear that their 
services will be interfered with in a manner to be injurious to the 
interests of this company. The board are about to issue a report 
to the shareholders of the working of the new company for the 
last twelve months, which report only awaits the signatures of the 
auditors, and the board believes that it will be considered by the 
shareholders to be satisfactory.—I am, yours respectfully, EDWIN 
GROVE, ay ra " 

We regret to have to record the death of Mr. G. E. Bevan, of 
Cheltenham, which took place on Wednesday se’nnight at the 
Midland Hotel, Derby, where he was taken suddenly ill from con- 
gestion of the lungs. The deceased gentleman was senior partner 
in the firm of Bevan and Co., of Nort pton, where he : 
valuable and extensive iron ore mines, and of the A llery 
Colliery Company in this district. He was otherwise extensively 
connected with the iron and coal trades of South Wales. 

On Thursday last the adjourned inquest was held on the body 
of George Thomas, who was killed by an explosion of fire-damp at 
the Bedwellty New Pits. The evidence showed that several men 
were employed in extending a ing, and they were working 
night turn. After supper they returned to work, and one of them 
in hanging up a bag on a nail, holding a lighted candle in his hand, 
fired the and thus caused the explosion. The jury returned a 
verdict of accidental death,” adding, “‘ we deeply that 
in a pit where gas is made so freely that men should be allowed to 
use the naked candle. We hope that the Tredegar Iron Company 
may see their way to prohibit naked lights in such a dangerous 
mine as the Bedwellty New Pits.” . 

On Saturday morning Mr. David Davis, one of the largest 
colliery proprietors in this district, died at his residence, Blaen- 
gwawr House, Aberdare. Deceased was one who had risen from 
the ranks, and, with the exception of two or three firms, was the 
largest exporter of coal in Wales, with the trade of which his 
name has for many years been associated. yb 

A feeling of dissatisfaction is beginning to evince itself among 
the colliers employed in the Aberdare and Rhondda Valleys as to 
their rate of remuneration, and in some instances demands have 
been made which ietors ider it imy to comply 
with. On Monday a deputation from most of the collieries 
assembled at Cardiff to have an interview with the masters at the 
Hastings Hotel, but as only a few of the Rhondda colliery pro- 
prietors were present nothing definite was arrived at. 

It is expected that the Cyfarthfa branch of the Brecon and 
Merthyr Railway will be opened to Cefn by the Ist of June. 

A most pleasing circumstance has occurred at Lydbrook, Forest 
of Dean, as exemplifying the good feeling which exists between 
masters and men in this district. The men employed at the Trafal- 
gar Colliery had lately expressed a desire to eee to their em- 
ployers, Messrs. T. B. and W. B. Brain, a suitable acknowledgment 
of their respect and good will. After some consultation they deter- 
mined to present to each of the Messrs. Brain a gold medal, which 
bore the following inscription: —‘‘ Presented by the Trafalgar 
Colliers to Mr. T. B. Brain and to Mr. W. B. Brain, as a token of 
gratitude for the efficient regulations, machinery, and constant 
anxiety for their protection and safety.—Trafalgar wey Forest 
of Dean, May, 1866.” The presentation was made at ands, 
the residence of Mr. T. B. Brain, in a large tent erected on the lawn, 
in the presence of upwards of 400 of the men. Letters of epology 
were read by the chairman, Mr. H. F. Jones, from Mr. Lionel 
Brough, her Majesty's ins of mines, and other gentlemen. 














The Messrs. Brain suitably acknowledged the compliment paid 
them and referred with pleasure to the confidence which existed 
substantially regaled, formed into procession, and headed by their 
brass band marched back to Lydbrook. 

(Limited) are required, before the 29th inst., to send the partiou- 
lars of their claims to Mr. R. P. Harding, Bank-buildings ‘the 
official liquidator e United 
Merthyr Collieries Company are also required to send the particu- 
lars of their claims to the liquidator by the 31st inst. 

decision affecting mining in re the Anglesea Colliery Company 
(limited). by coliaay 
declaration that the liquidators, under a volun oe 
had no authority to make a call for the purpose of dividing the 
and that a resolution which had been passed for making a call of 
£1 per share, and the notices issued pursuant thereto, were ultra 
working of the Bevir colliery. The price was £25,000, of which 
£2,500 was paid in cash, and the residue in fully paid-up shares in 
was a balance already in favour of the company, which balance 
would be greatly increased by the payment of the proposed calls, 
In support of the petition it was tended that the holders of 
paid-up shares were not contributaries within the meaning of the 
taken by the liquidators was to compel the ordinary shareholders, 
upon a resolution passed by the hol of paid-up shares (always 
the paid-up shareholders would participate, thus P yn t the 
ordinary shareholders at the mercy the so-called paid-up 
petent for the petitioners to object to the arrangements under 
which the mine and he held, upon the con- 


between them and those in theiremploy. The men having been 
The creditors of the Llanrwst Slate Slab Quarry Company 
of the company. The creditors of th 
The Vi . P. Wood has given an important 
shareholders in the company for the pw 
proceeds or any part thereof among the holders of paid-up s 
vires and void. 'The company was formed for the purchase and 
the company. The company was afterwards wound up. There 
and would then be divided amongst all the shareholders pro rata. 
Companies Act, 1862; and, further, that the object of the course 
constituting a large majority) to contribute to a fund in which 
shareholders. The vice-chancellor decided that it was not com- 
been 
struction of the CompaniesAct, 1862, that holders of shares 
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which were treated as paid-up shares in full were not excluded 
from the position of contributaries. No order, therefore, would 
be made upon the petition, but, as the point was a very fair one 
to be raised, no costs would be given against the petitioners. 








SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tue Giascow Pic IroN MARKET—THE SHORT-TIME MOVEMENT 
—ASSOCIATION OF EMPLOYERS — PROBABLE LOCK-OUT OF 
ENGINEERS AND OTHERS—LAUNCH BY MESSRS. RANDOLPH, 
ELDER, AND COMPANY, AND NUMBER OF VESSELS ON Hanp— 
THE GLascow Union RaILwAY—LAUNCH OF THE VESPER AND 
BELPORE — THE PoRTLAND IRONWORKS — THE CRIEFF AND 
METHVEN Rattway- THE GLascow INDUSTRIAL EXHIBITION— 
TRIAL TRIP OF THE DANDIE DINMONT. 

THE Glasgow pig iron market has been exceedingly quiet and dull 

during the past week and very little business doing, with a decline 

of fully 3s. per ton; mixed Nos. 5ls. 6d.; No. 1 G.M.B., 53s.; 

No. 2, 52s. 

The short-time movement amongst the workmen connected with 
the iron trade on the Clyde has caused the formation of the Asso- 
ciation of the Clyde Shipbuilders and Engineers, previously noticed 
in our last communication. This association has already become 
very powerful, comprising as it does, with a few exceptions, all 
the shipbuilders and engineers in Glasgow, Greenock, and the 
various towns and places largely engaged in the iron trade in the 
west of Scotland; the exceptions arethose who require to keep up 
repairs, such as st hiy panies, railway companies, &c., and 
although not members they are anxious to do all in their power to 
assist the employers. The members of the association have sub- 
scribed a sum of £430,000 to meet the expenses of possible strikes, 
lock-outs, &c., and an understanding has been ‘come to with the 
similar association on the Tyne, by which the co-operation of its 
members will be secured in any active steps which may be taken. 
Several of the yards and workshops are already on strike. Last 
week the rivetters of the London and Glasgow Engineering and 
Shipbuilding Company (Limited) left their work rather than 
accede to. the proposal that they should’ work by the 
piece, a mode of payment not unknown in other yards, and 
the rivetters of R. Duncan and Co., Port Glasgow, have 
followed suit. On Tuesday last the engineers, Xc., in the 
employment jof Messrs. Randolph, Elder, and Co., struck work 
in consequence of the conference of the previous day not having 
agreed to give sixty hours’ pay for fifty-seven hours’ labour. 
Other strikes were also in embryo, the Greenock carpenters having 











asked 6s. more per week, and the rivetters of the London Works, 
Renfrew, having put in a claim for 3s. per week in addition to 
their present wages. The masters have resélved to meet this mode 
of procedure by a lock-out, which, unless the men of the strike | 
establishments return to their work by Monday, the 28th inst., 
will be universal for the shipyards, engine works, and machine | 
shops in Glasgow, Greenock, and along the Clyde. This proceed- 
ing will have the effect of throwing about 30,000 well-paid artisans 
out of employment for a shorter or longer period. 

The following is a minute of a meeting, held on the afternoon of 
the 18th inst., of the Shipbuilders’ and Engineers’ Association :— 
““The meeting having received the report of the committee in 
reference to the demands of the workmen, and having heard the 
opinion of several members on the subject, view with much con- 
cern the attitude the workmen generally have assumed, inasmuch 
as it is calculated to affect most injuriously, not only the 
shipbuilding and engineering trade of the Clyde, but also 
the commerce of the country; and considering t the work- 
men in the employment of some of the members have already 
struck work, and that workmen in the employment of | 
other members have intimated their intention to strike work | 
by way of enforcing demands which the association con- | 
sider unreasonable, and having learnt that workmen who are 
out on strike are to some extent supported by workmen who are 
still employed, the association find that in consequence of the 
position assumed by the workmen, and of the character of their 
demands, and of the attempt to enforce them, they are constrained 
to resort to united action for the purpose of protecting themselves 
from the injurious and systematic procedure of the workmen, and 
they, therefore, unanimously resolve:—‘1. That the members of 
the association shall, from and after the 28th day of May current, 
cease to employ for a period of three months from that date the 
tradesmen and labourers of all classes in their employment, not | 
being apprentices and workmen under formal engagements then | 
unexpired ; ‘in the cases of workmen who, at the said date, may be 
working out their warning, the members shall, on the expiration of 
the warning, cease to employ such workmen for the same period; 
but members shall, nevertheless, be entitled to employ foremen and 
under-foremen.’ ‘2. That the general committee be empowered to 
meet with representatives from the workmen for the pu of 
receiving an 
make.’ ” 

On the 17th inst. Messrs. Randolph, Elder, and Co. launched | 
from their building ae at Govan the Campeador, a screw steam- 
ship of 722 tons builders’ measurement, and 80-horse power | 
nominal. She is 190ft. long, 28ft. broad, and 17ft. 6in. deep | 
moulded. The Campeador is one of eight steamers now being 
built by this firm to the order of Messrs. McAndrew and Co., 
Liverpool and London, intended for the trade between Spain and 
this country. Her engines are made and will be put on d by 
the builders. They are on their patent double-cylinder expansion 
principle, and fitted with surface condensers and superheaters. 
At present Messrs. Randolph, Elder, and Co. have thirteen large 
steamships building. : 

The operations for the formation of the Union Railway in 
Glasgow, although not by any means completed, are being rapidly 
and satisfactorily proceeded with, and promise, if the work is gone 
on with at the same rate as hitherto, to be finished at no distant 
day. Several arches of the viaduct from Govan-street to Bridge- 
gate are already built, others are far advanced, and the ground is 
almost ready for laying the foundations of the remainder. For a 
considerable time past a large number of men have been engaged 
preparing for the erection of the bridge over the Clyde. This is, 
of course, a work which requires more time than the poy of 
the other operations; but already a number of the cylinders 
required for the piers are sunk, and the piling far advanced. The 
contractors have got possession of the slaughter-houses and a por- 
tion of the Bridgegate, and at both points the necessary operations 
are being proceeded with. On the 28th May current the occupants 
will be ejected from those houses in King-street, Miller’s-place, 
Salt-market, London-street, .Gallowgate, and East Nile-street, 
which have been taken possession of by the company. The 
making of this. railway will sweep away many of the worst 
buildings in the city, and thereby improve the sanitary condition 
of Glasgow. 

The Vesper, a trim-looking saloon paddle steamer, was launched 
on the 17th inst. from, the shipbuilding-yard. of Messrs. Barclay, 
Curle, and Co., Whiteinch. She is. 170ft. long, and is intended 
for the passenger trafficon the Clyde ; and on the same day by the 
same builders was launched a fine iron sailing ship of 1,200 tons 
register, named the Belpore, owned by Messrs. Eyre, Evans, and 
Co., Live 1, and is the fifth vessel of similar tonnage they have 
had built for them by Messrs. Barclay, Curle, and Co. 

After the lapse of a week the furnaces of the Portland Iron- 
works, near Kilmarnock, are opin in blast, the men having 
resumed work on Tuesday. We understand that by the new 
arrangement the earnings of the furnace men will be proportioned 
to the yield of the furnaces. 

The Crieff and Methven Railway, which materially simplifies 
and shortens the route from Perth to Crieff, was opened .on 
Monday for public traffic. An excursion train, with nearly 900 





considering any proposals which they may have to | 


| shipbuilding. 





people in it, was run from Crieff to Perth and back. 
The Glasgow Industrial Exhibition and museum will shortly be 


re-opened under different auspices and have a somewhat different 
and greater variety of entertainment than previously. The 
internal ments of the premises have been altered and 
improved. A diving apparatus will be introduced so that visitors 
may experience the sensation of living under water, with galvanic 
and electrical machines, optical illusions, and dissolving views on a 
large scale. The new exhibition will be rendered one of considerable 
attraction to all classes. It is also proposed to encourage miners 
and others employed in quarries and underground works to make 
collections of fossils and other natural curiosities. 

On Friday last the official trial trip of the Dandie Dinmont, a 
very fine saloon paddle steamer, built by Messrs. A. and J. Inglis, 
Glasgow, for the North British Railway Company, took place. She 
ran the distance betwixt the Cloch and Cumbrae Lights against a 
stiff breeze at the rate of eighteen miles per hour, and gave great 
satisfaction to all interested. She is to run betwixt Helensburgh 
and Ardrishaig. 





COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Captain Cowper Coles and Messrs. Laird~-New Tuc 
FOR GRIMSBY — MR. SHRIMPTON—STRIKES AT LIVERPOOL- 
South YORKSHIRE RaliLway—MIpLaNnD RalLway—Nortu- 
Eastern District: Shipbuilding : Hartlepool Rolling Mills 
Company : The Wear: Trial Trip of a New Ballast Hopper : 
Cleveland Iron Trade. 


Ir appears that Captain Cowper Coles has selected Messrs. Laird, 
out of six firms suggested to him, for building his new cupola ship. 
Messrs: Laird have already built six of this class of vessels. 
There are now nineteen turret-ships built or building. 

The Warrior, a new steam-tug of 50-horse power, will be 
brought into service at Great Grimsby next mionth, She was 
launched from the yard of Mr. Woodhouse, of North Shields, and 
has been built for Messrs. Ellis, a ma and Co. 

The strikes in the north of England continue to increase in 
number if not also in gravity. At one of the largest ironworks in 
Liverpool the men are out on strike, as the directors find that it 
is utterly impossible, in the present state of business, to comply 
with their demands. Several of their hands, however, in spite of 
dictation and intimidation, have ti 1 with them; and they 
have received answers to their advertisements for puddlers and 
others from various parts of the country. Up to this time the 
directors of this company have been very loth to employ foreign 
workmen; but at the present serious juncture of political affairs 
on the Continent, business in the great industrial centres of 
Germany is almost at a standstill, and to escape the evils of 
etn: and military conscription, thousands of industrious and 
peaceable workmen are only too glad to emigrate to this or any 


NOTES FROM THE NORTHERN AND EASTERN 





| other country where they can earn moderate wages in comfort 


and security. We learn that a manufacturer in Silesia (which, if 
the war breaks out, will be the first battle-field between Austria 


| and Prussia) has sent word to several of his friends connected 


with the iron trade in England that his works, which have 
hitherto employed fifteen thousand men, are now closed, and 
that he can send to England any number of experienced and 
clever artisans that may be required. Messrs. Mac Iver 
(of the Cunard Cowpany) have offered £100 reward for the dis- 
covery of perpetrators of an outrage upon some men who had 
signed articles for the Persia and other steamers. A notice has 
been issued from the joint committees of the amalgamated engi- 
neers and steam engine workers, urging operative engineers not to 
seek employment at the Victoria Works, Liverpool (Messrs. Jack 


| and Co.), on the ground that those employers have refused an ad- 


vance of 6d. per day, which would increase the wages of fitters and 
workers to 30s. per week of 584 hours, and of turners to 32s. The 
Liverpool ‘* ship scrapers ” are also demanding increased wages and 
holding meetings; and the night-soil men are “‘ on strike.” 

The assets of Mr. W. Shrimpton, railway contractor, who failed 
recently with liabilities sta’ at £220,656, chiefly consist of a 
claim on the Northampton and Banbury Railway, and will depend 
upon the line being completed. 

A Wharncliffe meeting of the South Yorkshire Railway Com- 
pany, held at Doncaster on Saturday, approved a bill for widening 
and improving certain portions of the line, and abandoning other 
portions thereof between Doncaster and Thorne, or near thereto. 

At a Wharncliffe meeting of the Midland Railway Company at 
Derby last week, a bill to enable the company to construct a line 
from Settle to Hawes, Appleby, and Carlisle, met with a good 
deal of opposition. Ona poll being taken a large majority, how- 
ever, was obtained in favour of the propositions of the directors. 

With regard to the north-eastern district it may be stated that 
Messrs. Palmer and Co. (Limited) launched last week a large 
screw steamer of 3,000 tons for the American trade. A screw of 
1,000 tons has also been launched from Messrs. Leslie’s building- 
yards at Hebburn. The rolling-mills of the Hartlepool Rolling- 
mills Company (Limited), which have only been in operation about 
a year, are now closed, the object being to value the whole 
of the plant, two eminent firms proposing to take the works 
on'lease. “It is said that the new lessees pro to manu- 
facture steel in connection with iron, and there is every 
prospect. of a large amount of labour being employed at 
the works. A screw steamer, built by Messrs. T. H. Pile 
and Co., and named the Delta, left Hartlepool for London last 
week with a cargo of 600 tons. At Monkwearmouth dulness in 
trade has been experienced by the closing of the extensive yard of 
Messrs. Pile, Hay, and Co., owing to the retirement of the chief 
partner. A large number of men were employed there in iron 
It is understood, however, that the firm is to be 
re-constructed by Mr. W. Pile, with other partners, and no doubt 
the north bank of the Wear will soon experience a revival of its 
former prosperity. An important change has been made in the 
French import tariff, which should tend to the benefit of English 
shipbuilders; the duty on new vessels imported into France has 
been reduced to two francs per ton. Other industrial operations 
in Sunderland seem to go on at a tolerably brisk rate. The 
dock and harbour works give employment to a considerable 
number of men. The Glass trade is very brisk, as is also 
the manufacture of bottles. The erection of new bottle 
works at Southwick is being rapidly proceeded with. New 
engine works for the North-Eastern Engineering Company (Limited) 
are progressing rapidly. Mr. Walter Scott, of Newcastle, who 
was the contractor for the north-east pier, and also the commis- 
sioners’ second warehouse, is the contractor for the works. At the 
southern portion the walls are nearly ready for the roof, which is 
expected to be commenced within a few days. The buildings at 

resent in course of erection will cover upwards of an acre and a- 
f of ground, but when the works are carried out to the fullest 
extent they will — nearly three acres. Engine and boiler 
building will be chiefly carried on, and a very e number of 
hands will be emplo: on the works when completed. In the 
course of last wo the new ballast hopper belonging to the river 
Tyne commissioners had a run out to sea, for the Baa ay of 
testing her engines. Mr. Swallow, engineer at Sir William Arm- 
strong’s works, was on board, along with Mr. Bruce, ballast 
master. The hopper, though carrying her heavy crane 
and machinery, did nine knots per hour, and the engines 
worked with great ease and freedom. In the Cleveland iron dis- 
trict, buyers have maintained an attitude of hesitation in expecta- 
tion of a further decline in prices; at the same time makers are 
not pressing sales, Steady delivery on account of present con- 
tracts seems all that is going on at present, and, although quota- 
tions are low, scarcely any fresh business is reported. Shipments 


are moderate, and the foreign demand is limited. Although there 
seems to be a temporary depression, there is, however, no gloom 
about the market, and expectations are entertained of a reaction. 
All the blast furnaces in the district are in full operation, and the 
production keeps up to its late increased proportions. Foundries 





in the neighbourhood are brisk and pretty well li i 
oa, and the demand for gas and water pipes continees foe 
able. ‘ 
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P 1866. - 
CorrpER—British—cake andtile,|£ s. d. £ 8 dj) £ ad. £ 5 
PEF tON sesececesereeere | 85 0 0.. 86 0 0) 89 0 0. 90 0 
Best selected......... 87 0 0,. 89 0 0) 10 0 O. 91 @ g 
Sheet cocccccccccces 909 0 0.. 91 0 0) 53-0 O.. OB 6 0 
Bottoms.....e.eeee 95 0 0.. 96 0 0] 98 O O.. oy o@ 
Australian, per ton.. 8610 0.. 91 0 0) 91 0 0..95 0 @ 
North American .... soe} © 0 0., OO 0 YL O O.. o5 9 a 
Spanish Cake ......+.2...+.| 81 0 0.. 0 0 0) 84 0 0 009 
Slab. for prod. 96 per cent. .,| 80 0 0.. 0 © 0] 8310 0.. 44 9 0 
YELLOW METAL, per Ib. ...... 00 7 0908 00 cP a 208 
TRON, Pig in Scotland, ton,.....; 2 10 0 cash. 213 9 cash. 
Bar, Welsh, in London ......| 710 0.. 715 0] 715 0 8 00 
OB. ecceees 615 0.. 0 0 0} 617 6. 7 2 & 
Staffordshire.., 810 0.. 815 0) 9 0 U.. 0 @ 9 
Rail, in Wales ......... cocee| 615 O.. 0 0 0} G15 0. 7 O 4 
Sheets, single in London -| 1010 0. 0 0 6 11 0 0.. 0 0 9 
Hoops, first quality.... 910 0.. 915 0 10 0 0.. 0 0 9 
Nailrods........ 810 0.. 815 0 9 0 0... 0 0 9 
Swedish oo -/ lt & 0. 2225 Of 12 O 0... 12 5§ 0 
LEAD, Pig, Foreign, per ton .... ; 20 5 0.. 2010 0 19 5 0.. 0 0 9 
English, W. B....... Ccvccece | 2210 0., 2215 0) 21 5 0.. 0 0 9 
Other brands .......+.e000- ; 21 0 0., 2110 © 19 5 0.1915 © 
Sheet, milled .....ceeeeeeee | 220 0.. 0 0 0) 2015 0.. 0 0 9 
Shot, patent ....... erecccece 24.0 0.. 0 0 0) 230 0.. 0 0 6 
Red or minium......... eooee | 22 5 O.. 2210 0 21 0 0., 0 0 @ 
White, G27. cooccccscccecces | 3110 0.. 32 0 0] 26 0 0.. 0 0 ® 
Ground in Oil....cccccscees | 31 O 0.. 32:10 0) 210 0.. 0 0 9 
TRA, WE ccccscesececse 2415 0.. 25 0 0) 23 0 0... OO o 
QUICKSILVER, per bot. ........ 700.. 000 8s 00 000 
SPELTER, Silesian, per ton...... 2015 0.. 0 0 0; 21 O 0.. 23 0 6 
English sheet .......000+005 0 0 0.. 0 0 0 2410 0.. 25 0 6 
White zinc, powder.......... 000... 00 0) 00 6.. 0 0 6 
STEEL, Swedish faggot ...... 000. 00 0:4 0060., 0006 
Reg..ccccccccccces 16 5 0..1510 0, 15 0 0.. 0 0 6 
TIN, Banca, per cwt.... 317 0.. 318 0| 5 0 06 5 10 
Straits, fine—cash ... 315 0.. 316 0} 413 0... 41310 
Prompt 3 months . 317 0.. 318 0} 4315 0.. OO © 
English blocks ..... 440... 45 0} 417 0... @006 
BAGS coccccsesee |} 45 0... 46 0} 4168 ©... 0006 
Refined, in blocks.......... 470. ¢8 o| 50 06.. 00 06 
TINPLATES, per bx of 225 shecis 
lf eetesepiapne pied Ces. 63'S 22 ee ae 
TE Gc cccccccccccece oe tat 0. 32132 0 18 6. vo 
IC charcoal ........40 oo | 230 6. UU 6} 218 6. 8&9 @ 
IX ditto. .cccecccece 116 6 117 6 iM4@ 6. 1b 06 
PRICES CURRENT OF TIMBER. 
1866. | 1865. 1866. 1865, 
Per load— Ses aise 8s Perlead— 4 ese hide 
Teak .....-+++++-J1 10 13 10 | 12 10 13 10 |! Yel. pine, per reduced C. 
Quebec, red pine .. 3 5 41 | 310 415 || Canada, lu quality 17 1020 0 15 019 6 
yellow pine... 315 310) 3 0 4 0|| d do... 12101410 13 014610 
St. John's N.B,yel.. 0 0 0 0) © O O © || Archangel, yellow. 12 0 ¥ © 13 161410 
5 0 510) 510 610 |) st P ye. 1010 12 © 121013 6 
+4 5 415) 310 4 10 | Finland «- 8 ©10 6 8 OW 
-® 60 0 0] 0 O O O | Memel .......... 00 06 4 10 015 6 
+310 5 0} 310 5 © | Gothenburg, yel... 9 01010 10 O11 © 
+310 6 @| 310 610 whie 8 © » 0 9 O 910 
-2 5 310] 215 310 | Gefie, yellow...... 0 OL © W119 
-3 5 Sle] 310 4 0 ||Soderhamn ...... 9lOlL © 91 oO 
R seeee -3 5 310; 310 4 5 | Caristiania,perC. ) 
Swedish ..........3 5 210] 210 215 12h. by 3 by 9S 18 O23 0 1S 0% 0 
Masts, Qued rd. pine 6 10 8 10)| 610 s 10 | pit ellow ee 
me5 0 6 0) 5 0 | : 
pond 00 000 ol aoa aa on Fe OM ts 
Lathwood,Danta.fm. 5 © 6 0| 710 8 © || Staves, per standar! M. 
St. Peter's 7 © 8 0] 810 930 || Quebec, pipe...... 80 085 0 © OW 0 
Deals, per C., 12ft. by 3ft. 9in. | ncheon 20 025 UW 15 019 O 
Quebec, whtspruce 13 1” 19 10/14 018 0 Baltic crown } 170 0199 O20 van 0 
StJobn.wht spruce 13 0 1510/13 015 0 pipe.. ss... ee _ = 





EXPORTS OF PIG AND PUDDLED Inon.—The value of the ex- 
ports of pig and puddled iron from the United Kingdom has 
immensely increased of late years. In 1850 this value was 
£348,074; in 1851, £452,119; in 1852, £557,586; in 1853, £1,056,310; 
in 1854, £1,244,853; in 1855, £1,072,428; in 1856, £1,385,118 ; in 
1857, £1,609,115; in 1858, £1,084,170; in 1859, £901,929; in 
1860, £974,065 ; in 1861, £1,044,304; in 1862, £1,303,641; in 1863, 
£1,287,968; in 1864, £1,412,352; and in 1865, £1,591,063. For 
the first three months of this year the value of the pig and 
puddled iron exported was £298,452, as compared with £252,686 
in the co mding period of 1865, and £256,639 in the corre- 
sponding period of 1864. Nearly as much pig and puddled iron 
is thus now exported in three months as was formerly sent abroad 
in twelve months. So much for values. The quantities of pig 
and puddled iron exported year by year since 1850 have followec 
in the annexed progression :—1850, 141,973 tons; 1851, 201,264 
tons; 1852, 240,491 tons; 1853, 333,585 tons; 1854, 293,432 tons; 
1855, 291,776 tons ; 1856, 357,326 tons ; 1857, 422,086 tons ; 1858, 
363,143 tons; 1859, 316,376 tons; 1860, 342,556 tons; 1861, 
388,004 tons; 1862, 444,708 tons; 1863, 466,423 tons; 1864, 
465,985 tons; and 1865, 543,018 tons. In the corresponding three 
months of 1866 the exports of the same class of iron footed up 
to 87,271 tons, as compared with 88,993 tons in 1865, and 82,920 
tons in 1864 (corresponding periods).--Mining Journal. 

MACHINERY AT THE STAFFORDSHIRE INDUSTRIAL EXHIBITION.— 

e department of machinery at this exhibition, which was opened 
at Hanley, on Monday last, contains several interesting objects. 
Mr. RK. Thomas, of the Clough Hall Ironworks, Kidsgrove, shows 
the following working models of his own invention :—A model 
of patent self-acting squeezer for blooming puddled iron, with a 
bloom of puddled iron shingled by this patent, and a portion of a 
nail sheet rolled direct from the squeezers. The squeezers consist 
of two drums with ratchet teeth, one being about one in ten 
larger than the other, and the inventor claims for the machine 
that it produces a bloom much sooner than a forge hammer, that 
its capacity is greater than that of a forge hammer, for it wi 
shingle for from twenty to twenty-five furnaces; the drums neither 
carry cinder nor get hot; that the ends are equally sound with the 
other part of the bloom, causing less waste at the shears; and 
that it will ‘“‘ upset” all sizes of blooms alike; a model of a 
lifting jack, of tipping coal and other box wagons; a model of a 
pillar to support a roof and carry a winch that can be set to any 
point of the compass, for hoisting heavy weights for iron and 
other manufacturers; a model of an iron or steel equilibrium and 
reversible ship’s rudder; a model of an apparatus for rolling rail- 
way switch a and other taper bars, doing away with the 
necessity of planing, and thereby weakening the switches; a model 
of a 30ft. straightening plate and rack for the contraction of 
angle and other iron of unevenness of section which is liable to 
distortion by cooling. This rack can be set from a level to any 
degree of curvature up to one inch per yard, either concave or 
convex. Mr. J. D: Frazer, of Wednesbury, is the exhibitor of 
“a railway chair giving a bearing of 10in. to the rail (double the 
width of an ordinary chair) which will prevent the springing of 
the rail; it will not cut into the sleeper, can be used with or with- 
out a wooden slip, requires no keys, and can be removed without 
moving the rail, by turning the chair half round and sliding it off 
the sleeper.” Messrs. Book, of Burslem, exhibit at work their new 
— for making earthenware plates, dishes, and other articles. 

he process is similar to that adopted by Messrs. Minton and Co. 
in the manufatture of wall tiles, namely, the conversion of 
powdered clay into a solid body by great pressure. In this case 
the powdered clay is placed in a brass mould forming the outside 
of a dish orplate, and by means of a screw acorresponding die forming 
the inside of a dish or plate is brought down upon the powdered clay 
with a pressure equal to ten tons, The dish, on being taken to the 
mould, is trimmed round the edges, and is then ready for the 
biscuit oven, the ordinary drying process being unnecessary. Mr. 
Warner, engineer, of Hanley, exhibits his steam machine for 
making basons, cups, and other articles. A lump of clay being 
thrown into the mould, a revolving profile is brought down upon 
it and the cup is instantly formed. A boy can work the machine, 
twelve of which can be superintended by one man, 
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Fires, Fire Engines, a nd Fire Brigades, with a yg of Manual 
and Steam Fire Engines, their Construction, 8, and M anage- 
ment. By C. F. T. Youna, C.E., Mem. Soc. Engineers. 

Lockwood and Co. 1866. we 
THERE are two tolerably well defined systems of writing 
reviews. According to the first the reviewer glances over 
a book, makes himself acquainted with—we will not say 
two salient points, acquires a general 
jmpression of the character of the work, chiefly derived 
from a knowledge, more v1 less superficial or srofound, of 
the author’s antecedents, an inspection of the binding, 
the engravings, if there are any, and the letter-press ; and 
thereupon sits down and dashes off something by courtesy 
called a review, and rests content that he has discharged 
his duty by the author and by the public. If he is by 
cter disposed to be severe on the productions of 
others, he selects only those features most open to objec- 
tion on which to dwell ; if kindly and genial by nature, or 
on terms of friendship with the author, or under the 
guidance of self interest, then are defects passed over in 
silence, and praise bestowed where it is possible to praise 
without betraying the ignorance or the partiality of the re- 
viewer after too glaring a fashion. Under the other 
system the reviewer makes himself, as far as possible, 
master of the contents of the work under his notice, and he 
takes pains, and bestows sufficient thought upon his labour 
to render it certain that, according to the best of his 
ability, his review will really convey to those who read it 
a tolerably accurate idea of the book reviewed. There are 
certain advantages attending on both systems. Thus the 
first costs little trouble, and it enavles the reviewer to be 
the first to pronounce his verdict—a point to some minds of 
much importance. ‘The second system, on the other hand, 
can boast of nothing, if not that the review which results 
from following its principles is honest and straightforward, 
and more or less worthy of thename. It is to be observed, 
however, that the amount of work expended on a review 
should be determined by the value of the book as a literary 
effort, and the importance of the subject on which it treats. 
Many works are worth nothing more than a hasty notice ; 
others deserve much careful thought, and we are disposed 
to regard a flying glance at works of the latter class as an 
evidence of ignorance on the part of the reviewer or desire 
to treat the author with direct contempt—a contempt, too, 
far more marked than can be conveyed by absolute silence. 
We have spent some time in the careful perusal of Mr. 
Young’s work, and the opinion at which we have arrived 
may be summed up in a few words, Mr. Young has pro- 
duced upon the whole a good book, marked with many 
blemishes. It is the only work of its class, and the fact in 
some measure disarms criticism. No comparison can 
be instituted between it and works of a kindred character 
which have no existence. It must, therefore, be judged 
solely on its own merits, and the value of the statements 
and opinions which it contains must be tested by a light 
derived from other sources than books. It is impos- 
sible to peruse the earlier portion of the work without 
perceiving that the author has expended of necessity an 
immense amount of labour on its compilation—for the 
historical chapters are simply a compilation, and nothing 
else. We do not mean to use the word in the ordinary 
and invidious sense. It is one thing to string together 
facts found ready to ‘the hand, it is another to hunt them 
up and collect them carefully and painfully from records 
inaccessible to the general public, or from the experience 
of years spent in a favourite pursuit; but our author has 
been rather chary in giving us his authorities, and it 
would be too much to expect that any reviewer should 
undertake to repeat his investigations in order to test the 
worth of the statements he has made. Thus the third and 
sixth chapters of the book, containing a history of fire 
brigades and a history of manual fire engines, contain 
evidence of much research, which might, we think, have 
been devoted to a far better purpose. The records of the 
Patent-office have been ransacked, and many almost 
forgotten inventions have been redeemed from obscurity, 
but we question if this historical system of writing books 
has not been overdone. We have elaborate histories of 
the locomotive, of guns, of ships, &c. &c., which are no 
doubt interesting in their way to some a, but they 
are hardly worth the cost. Thus many valuable hours, if 
not days, may possibly have been expended by Mr. Young 
in ascertaining what appliances were used for extinguishing 
fires in the reign of Alfred the Great, or in tracing up the 
invention of the syringe to a period antecedent to the time 
of Christ. But engineers of the nineteenth century care 
very little, we fancy, for the doings of the men of Alfred’s 
time, nor are they disposed to consider very deeply whether 
the earlier fire syringes were mounted on wheels or not, and 
whether, assuming that they were so mounted in 1518 for 
the first time, Antony Blanter, of Friedburgh, did or did 
not make the metal work, while an unknown wheelwright 
made the wheels and levers. It is quite impossible, 
besides, to satisfy ourselves as to the accuracy of the 
somewhat elaborate historical sketch drawn up by our 
author; and if history be not accurate it is nothing. Even 
Mr. Young confesses himself to be at fault now and then 
in these matters, so we will pass over the period of remote 
history and consider the manner in which our author deals 
with more recent events. 

It will be well here to sketch the general arrangement 
of the book. Mr. Young begins with a chapter on fires, 
which again commences with a dissertation on fire in the 
abstract, its benefits and its dangers. The first few para- 
graphs are excessively conventional in tone, but they serve 
well enough to usher us into something better. 
It has been said that the first chapters of a work 
are always drawn from the ante-chamber of the writers’ 
brain, and we cannot expect the ante-chamber to be as 
well furnished as the inner room—the library, the pene- 
tralia where thought really labours. This chapter contains 
much good and wholesome advice, nevertheless, which we 
should gladly see rigidly carried out. Nor can it be urged 
for a moment that Mr. Young is fantastically particular in 
dwelling upon trifling precautions, He points out very 
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clearly, that as a rule, fires have the smallest possible 
beginnings, and that attention to trifles can alone prevent 
their occurrence. The point is one of much importance, 
and our author has handled it well and clearly, not only in 
this, the first chapter, but elsewhere. The second chapter 
consists of a list of remarkable conflagrations; it is very short, 
yet it contains a great mass of statistics, It isnot very easy 
to analyse the reason why people like such statistics, but 
there can be no doubt that to some minds they are peculiarly 
attractive. As far as we can perceive not a single con- 
flagration of note, from the time when the city of Rome 
was or was not burned by Nero, until the famous fire at 
Tooley-street, in 1861, has been omitted in this record. It 
displays much evidence of careful research, and Mr. Young 
has put his facts neatly together. 

The third chapter, treats of fire brigades, their history 
and organisation. For the early portion of the chapter we 
care nothing; the last pages we have found interesting and 
amusing; the revelations made as to the management and 
efficiency of the old metropolitan parish engines bear the 
impress of truthfulness, and are sufficiently deplorable. 

‘The arrangements generally made by the parishes in the older 
parts of London, under the Act 14 Geo. III. cap. 78, are not only 
entirely useless, but in many cases produce injurious results, as the 
system under that Act frequently confers a reward for the first 
useless parochial engine, whereas the efficient engine, which may 
be on the spot a few minutes later, derives no pecuniary advan- 
tage. Sometimes a parish engine may be seen running express to a 
fire at the rate of about a mile and a half an hour, pulled and 
pushed by half a dozen worn-out old fellows from the workhouse, 
and in such an efficient state when brought to the fire that it 
cannot be put to work. This has actually happened. In another 
instance a woman was found to be ‘‘ manager” of two parish 
engines. Her husband, it seems, had been sexton and parish 
engineer, and when he died the parish authorities, not knowing 
what to do with the widow, appointed her as engineer.” 

Lest this should be thought a flight of fancy, our author 
appends the following copy of a letter sent by her to the 
late superintendent of the London fire-engine establish- 
ment when she found the engines getting out of order, and 
realised the fact that she did not possess the skill of a 
fitter :-— 

“E. A. Smith’s respect to Mr. Braidwood and will feel obliged 
if he will permit one of his men to look at the engines belonging 
to St. Michael Royal and St. Martin Vintry for her. The church 
having undergone a thorough repair and they are very dirty. 

I remain your humble servant, 

Sep. 16, 1843. E. A. Smith.” 

It is not very clear from the foregoing whether the dirt 
of the engines was a consequence of the repairs of the 
churches, or that the widow Smith deemed it proper that 
engines and churches should be in repair together, “tout de 
suite,” as Punch says. Mrs. Smith was a well-known cha- 
racter it appears, for a writer in the Quarterly Review, years 
afterwards, states that she might be seen at conflagra- 
tions hurrying about in her pattens directing the firemen 
of the engine. He contin indeed, did this writer, with 
a sly humour, “If at the present moment (1854) any of 
“the parish engines are much better officered than in the 
“ days of the widow Smith; except Hackney, Whitechapel, 
“ Islington, and perhaps two or three others.” At one 
period the different parish engines had so little classifica- 
tion and uniformity that on many occasions, when several 


engines had been called to a fire, it was found that, 


the screw threads in one engine’s fittings were of a totally 
different kind to those of other engines of the same size 
and power; and the result was that two engines have been 
standing, one with a broken pump, another with a burst 
hose, the hose of the one not fitting the screw threads of 
the coupling of the other. It is impossible to deny that 
the old parish engine, even in London, constituted a note- 
worthy example of extreme inutility, while its fellow in 
the country seldom possessed even that semblance of 
efficiency which it was the pride of the metropolitan 
beadles heart to maintain. The parish engine is gradually 
becoming a thing of the past. Even in its best form the 
parish system of extinguishing (?) fires was a disgrace to a 
civilised town, while in its more imperfect aspect the 


parish engine was simply a red box on wheels, about as | 


useful as the “stage property” engine of a ar grrr 
hurried groaning, and complaining of its wretched joints, 
to a place where its influence was confined to gettimg in 
the way, and while doing no good itself keeping useful 
engines away from the water, away from the fire, away 
from those localities their presence in which was essential 
to their full efficiency. 

The fourth chapter is principally devoted to the con- 
sideration of special means for extinguishing fires apart 
from engines. We extract a couple of paragraphs to show 
its general tenor : 


In 1864--5, Mr. Stewart Harrison brought out his plan of ex- 





tinguishing fires without human aid, or in other words of making | 


the fire extinguish itself. He adopted the principle of a water 
supply over or throughout the whole of the rooms of a building, as 
described by Sir Samuel Bentham, and proposes to place 4in. pipes 
of wrought iron throughout each house to be protected, extending 
from the bottom to the top, and to carry other 2in. pipes of 
similar material from this pipe along the ceiling of each room at 
distances of about 6ft. apart, or more if required. At the same 
distance along the pipes, dividing the whole area of the rooms into 
squares of 6ft., or 36ft. superficial, are placed valves connected with 
the pipe, and fastened in with suitable metal solder, which keeps 
the water shut off until the metal is melted. The pipes being 
charged and the valves shut, all remains so until a fire breaks out, 
when the flames or products of combustion rising to the ceiling, 
as all hot or heated air will do, heats one or other of the valves 
exposed to the greatest heat, and the small brass ring at the 
bottom of the boxwood stem of the valve having attained a tem- 
— of 212 deg. or thereabout, which is the temperature of 
oiling water: the heat of the flame, being 2,000 deg. or more, 
causes the annular wedge of fusible metal which keeps the inner 
or smaller plug sustaining the pressure of the water in place, to 
melt, and the small plug instantly drops, being forced out by the 
water. The valve being thus opened the water pours directly on 
to the burning material beneath, and keeps on doing so until it is 
shut off by those in charge, effectually extinguishing any active or 
incipient fire in its neighbourhood, and rendering its extension 
impossible. The rose-like form of the valve distributes the water, 
just as the rose of a garden engine or watering-pot, in a stronger 
or lighter shower, according to the size of the perforations, cooling 
down all that is heated or beginning to fire, and quickly putting 
out that which is already ignited. 


Mr. Young illustrates this scheme very fully, and we 





tion in our warehouses, but we are not at all certain that 
the fusible plug arrangement would answer as well in prac- 
tice as in theory. It is true that the plug is shut off by non- 
conducting matter in the shape of wood from all connection 
with the metal of the pipes, but currents of air cause very 

uliar eddies of flame now and then, and it might thus 
ve found that a great deal of damage would be done to 
goods on the floor below, ere the fusible plugs on the ceiling 
above would melt. Our author dwells at some length on 
the fire-alarm system used in American cities, which 
appears to some advantages over the system, or 
rather want of system, existing in this country. Each city 
is divided into a given number of districts, and each dis- 
trict is provided with such a number of stations, at each 
of which is a telegraph box, as may be found convenient. 
Each box contains a handle or button, by depressing or 
pressing which an alarm is immediately rung at the central 
office, the locality from which it has been sent being also 
denoted. Thus any one can use the instrument. ‘To pre- 
vent its abuse, the box in which it is contained is‘ locked, 
and the key deposited with a shopkeeper or other person 
residing close by. Therefore, if anyone sees a fire break 
out he has but to run to the next station, give the alarm 
to the person holding the key of the box, and send on the 
alarm. A heavy fine is imposed on anyone interfering 
with the boxes—which stand in the street much like our 
“ pillar post” boxes—except for the purpose of giving an 
alarm, and we believe we are correct in stating that the 
facilities thus placed at the disposal of the public are seldom 
abused. 

It would be impossible, within the limits at our disposal, 
to follow our author step by step through his book, nor is 
it at all necessary that we should do so. Chapters five to 
nine are devoted to the construction of fire-proof build- 
ings, about which Mr. Young says nothing new; and to 
the construction and history of manual fire-engines, which 
scarcely deserve the large amount of space devoted to them. 
It is easy to perceive that the day is not distant when 
manual engines will rarely, if ever, be used, at least in 
London; and the details of their construction are so 
simple, and the problems to be solved in designing them 
so easy, that they do not require an elaborate dissertation 
on their merits and defects. Passing them by, we come to 
the most important sections of the entire work—the his- 
tory and construction of steam fire-engines, It is in these 
chapters that the strength and weakness of our author be- 
come most apparent. It is evidentenough that his acquaint- 
ance with the practical details of the construction of steam 
fire-engines, old and new, and the conditions with which it 
is necessary they should comply, is accurate and full; but it 
isalso evident that Mr. Young has written with a strong bias 
for a particular form of engine, which has led kim into some 
inaccuracies; and he has carried this partiality to an extent 
which is anything but commendable, Taking them, how- 
ever, as a whole, the chapters in question are tolerably 
well written, and in some respects even highly satisfactory. 
The manufacture of steam fire-engines is at present con- 
fined to a very few firms indeed, and as it is quite evident 
that Mr. Young is familiar with the organisation of most 
of these firms, and well acquainted with all the work 
they execute, we must assume that he is on terms of 
intimacy with their members, which can hardly fail to 
— some bias of mind. We have no reason to think, 

owever, that Mr. Young’s views are the result of any- 
thing but honest conviction, and we certainly have no 
intention of taking him to task for supporting his opinions 
with his pen. But we venture to point out that a large 
number of his readers may gain all their precise informa- 
tion as to the construction of steam fire-engines from this 
book for the first time, and that such being the case, it 
would have been better for all parties that Mr. Young had 
not taken an apparent advantage of his position as the 
writer of the only book on the subject.. In a word, had he 
displayed more impartiality, had he kept his own opinions 
more in the background, and been less prone to suggest 
excuses for the shortcomings of one maker, and to attribute 
the results obtained by another to undue favouritism, his 
book would have gained in dignity, and carried with it a 
weight which it now must unavoidably lack. 

It is impossible to enter at length upon the consideration 
of the history of steam fire-engines as written by Mr. 
Young. That it is generally accurate we know; but more 
than one question of priority has been disputed with much 
asperity before now, and we feel quite certain that several 
individuals will take exception to some of Mr. Young’s 
statements. In dwelling upon the skill and talent displayed 
by American engineers in this department of mechanics, 
our author makes the following sensible remark :—“ In 
“ America, where steam fire-engines have been so generally 
“ adopted with such acknowledged excellent results, they 
“have been made by the ablest mechanical engineers in 
“the country; but no American maker of hand engines 
“has, it is believed, tried his hand at steamers. Here the 
“ case has been different, and if some of the earlier attempts 
“ of some of the makers of hand engines, in adapting their 
“ skill to a comparatively new class of construction, have 
“ not been all they ought to be, and might have been, it is 
“ satisfactory that others are more successful, and that 
“ rapid improvement is being made.” The modern steam 
fire-engine constitutes a remarkable example of concen- 
trated power, and we think it speaks highly for the 
originality and adaptability of English talent, that 
our engines have resulted from the labours of men who 
had little or no special previous training in the construc- 
tion and management of steam machinery ; and we, for 
ourselves, are prepared to maintain that English makers, 
few as they are, and great as have been the disadvantages 
under which they laboured, are still able to build engines 
more efficient in every respect than anything yet produced 
by American skill. The Yankee engines exhibited here 
in 1863 left nothing to be desired as rded workman- 
ship which was simply faultless; but our plain English 
engines held their own, and took the lead beside. And we 
have advanced a few steps even since 1863. Mr. Young 
is certainly not disposed to give undue honour to either 
country; and in speaking of the relative merits of 


have no doubt that the plan would be found worth adop- | English and American engines, he has we think written 








_390 





THE ENGINEER. 











fairly enough. Commencing with “The first steam fire- 
engine,” by Braithwaite and Ericsson, built in 1829 (was 
it really the first?), he traces the progress of improvement 
down to November, 1865. The chapter contains no fewer 
than ten full-page engravings of engines, by Braithwaite, 
Shand and Mason, Merryweather, and Roberts. They have 
been carefully prepared, and yet they are to us to the last 
degree unsatisfactory. Mr. Young must have known that 
engineerscare very little for picturesof the outsides of things. 
What we require are sectional elevations, transversesections, , 
and plans. But the entire ten plates do not contain a 
single section. This is not as it should be. The engrav- 
ings fail to impart a clear idea of the details of the con- 
struction of the engines which they are intended to illus- 
trate. It is possible that no sectional drawings of the 
earlier engines exist. If so the fact is to be deplored. We 
advise Mr. Young, in future editions of his book, to as far 
as possible supply the deficiency ; by doing so he will add 
largely to the interest and value of the work. 

The opening pages of the chapter on the construction of 
the steam fire-engine contain admirable matter, and we 
recommend them to the attention of all those who have 
to do with the designing of steam machinery. We may 
remark that Mr. Young traces back the invention of the 
tubular boiler to 1784. We were under the impression 
that it was invented by Neville in 1826, but Mr. Young 
quotes a patent by Sutton Thomas Wood, which runs 
thus :—‘ My third improvement is in causing the heat of 
“the fire to be conveyed through the water or liquor, 
“ either by means of tubes, flues, or other hollow bodies, or 
“ by causing the fire or furnace to be in the middle or any 
“ other part within the body of the liquor, either in the 
“form of a cone or pyramid, or any other form, and the 
“ water or liquor to surround the same orovided it 
“is constructed on the above principle of causing the fire 
“ or heat to be carried retin the body of the water or 
“liquor,” &e. &. We are at a loss to perceive how 
the principle of the tubular boiler can be more clearly in- 
dicated. Further on we find Mr. Young contending with 
much energy and some force, for slow-running pumpsinstead 
of those making many reciprocations in a given time. It 
may not be generally known that Messrs. Shand and 
Mason, in common with all American builders, use rotating 
engines, running at from 200 to 350 revolutions per 
minute, while Messrs. Merryweather and Son use recipro- 
cating engines with very long stroked pumps, without fly- 
wheel or crank-shaft ; the jo arn a to and discharge of 
the steam from the cylinder being effected by very in- 
genious machinery. We cannot now enter at length 
into the important question thus raised, but we may state 
that our views do not coincide with Mr. Young’s opinions. 
The objection to the quick-running pump is that the barrel 
has not time to fill. Our author urges that the water does 
not follow up the piston, which, upon its return, strikes the 
rising fluid and produces a shock which cannot fail to 
prove injurious to the machinery, the efficiency of which 

‘is also reduced. Now the precise pressure necessary to 
secure the f lling of a vessel of a given capacity in a stated 
time through a pipe of a certain diameter, admits of the 
most exact determination, and it should be obvious that 
by fitting an air vessel to the suction pipe in order that 
the momentum of the water rising through the pipe may 
not be arrested at the termination of each stroke, and by 
properly proportioning the dimensions of the pump and 

ges. we may secure its complete filling at any 
ogra speed of piston. ._In well-constructed pumps it 
as been proved, indeed, that the actual delivery may be 
nearly 20 per cent. greater than that due to the capacity 
of the pump and its speed. The water moving con- 
tinually by momentum keeps the valves open, and 
continues to flow at the ends of the stroke. It is 
quite true that of badly proportioned pumps the objection 
will hold good. But then why should they be badly pro- 
portioned? Mr. Young should have taken pains to ascer- 





tain how nearly the actual delivery of one of Messrs. 
Shand’s engines agreed with the theoretical, before pro- 
nouncing a sweeping judgment, but he has neglected to do 
this; and we cannot tind that he has adduced a single definite 
fact in support of his theory, that high speed pumps waste 
more power than slow speed pumps. It must further be | 
borne in mind that engines with a fly-wheel can work | 
expansively: Messrs. Merryweather’s engines cannot. Our | 
author does not once allude to this fact, assuming, we sup- 
pose, that steam tire-engines are always worked to their 
maximum power, and that expansion is not suitable to their ) 
requirements, as it reduces the power of an engine although } 
it Increases its economic efficiency. But, in point of fact, 
an engine working expansively with a given boiler will de- } 
velop more actual power, if provided with sufficient cylinder | 
capacity, than another engine with the same boiler power, | 
but the steam from which is worked without expansion in 
a smaller cylinder. The quantity of steam produced will | 
be the same per minute in each, but in the case of the last 
it is possible that 30 lb. weight of steam will be required 
to produce a horse-power per hour, while 201b. weight of | 
steam will produce a horse-power in the first. Again, the 
first engine, if once started is very unlikely to stop, as the 
momentum of the fly-wheel will make up for any deficiency 
in power dueto priming. But the engine without afly-wheel, 
if only fitted with a single cylinder, is nearly certain to stop 
dead if the boiler primes, the pressure on the steam piston 
being normally exactly and invariably equal to the resis- 
tance to be overcome, and no more. We are arguing this 
question on purely scientific grounds, and we have no 
intention of advocating the engines of one maker in pre- 
ference to those of another; and it may be well here to state 
that we believe Messrs. Merryweather’s engines to be ex- 
ceedingly powerful machines, fully equal in construction, 
workmanship, and performance, to anything produced by | 
other makers. But it does not follow,as Mr. Young would 
have us believe, that because the principle on which one 
form of engine is constructed is right, both in theory and } 
practice, that followed by other makers must be usually | 
wrong. This question of high versus low speed pumps | 
deserves consideration, and we mean to return to it again. 

Mr. Young enters at great length into the consideration | 
of the celebrated trials at the Crystal Palace. That they | 





| manufactures. 


were imperfect in their organisation, and to a certain ex- 
tent fallacious as to results, we cannot attempt to dispute. 
Still they were hardly so bad as our author would have us 
believe, and we could wish that his strictures had been 
marked by better taste. Having got thus far into the 
volume, we may state that the remaining chapters 
contain matter possessing a general interest for the 

blic rather than a special interest for the mem- 
one of the profession. Our review has already ex- 
tended to such a length that we must dismiss them 
with a few words. They treat of the economy, advan- 
tages, management, om | requirements of steam _fire- 
engines; provincial arrangements for extinguishing fires; 
the London fire-engine establishment; the Royal Society 
for the Protection of Life from Fire; rules for fire brigades, 
volunteer fire brigades; the fire brigades of the world; and, 
lastly, of American fire-engines. This final chapter should 
have been the most interesting in the book; as it is, it is 
meagre and imperfect—a fact which the author much 
regrets, and for which we must acquit him from blame. 
He commences this chapter thus :— 

The author had earnestly desired to make the section on 
American steam fire-engines a complete and interesting portion of 
the present work, and with this view he addressed a circular to 
seventeen of the American builders of steam fire-engines, setting 
forth what he was doing, and requesting their co-operation by 
sending him drawings, engravings, photographs, and other infor- 
mation required for this purpose, in the hope that his call would 
have been freely responded to; but although he sent at the end of 
last May he regrets to state that the only response he has met with 
has been from the well-known builders, Messrs. Pool and Hunt, of 
Baltimore, Maryland, and Messrs. Ettenger and Edmond, of Rich- 
mond, Virginia, to whom he begs to tender his thanks for their 
prompt and ready replies. 

In England we manage things differently, and we could 
cite several instances wherein Americans, unknown in this 
country, almost without introductions, have been afforded 
facilities by the first firms in England for the preparation 
of books of the same character as Mr. Young's. pe this 
information has been granted simply because it was 


claimed by engineers from others who met them 
with a courtesy due to strangers and members of 
the profession. We trust that our friends over the 


water will yet think better of the matter, follow the ex- 
ample set them by English engineers, and supply Mr. 
Young with materials for two or three good chapters be- 
fore a second edition of his work is called for. It appears to 
us that their data will be placed in competent hands. Mr. 
Young has at least proved by his present work that he is 
a good engineer, and possessed of sufficient literary skill 
and energy to produce a very readable and interesting 
volume. 





COAL AND GAS. 


THE important problem of the probable period of the exhaus- 
tion of our coal-fields, which has recently been brought into 
prominence, invests with special interest the official and other 
returns published from time to time respecting the shipments of 
coal at our various ports, and the destinations of such cargoes. It 
is to be hoped that human ingenuity, or bountiful Dame Nature, 
will have provided, long ere our coal-fields are exhausted, and the 
national debt paid off, some efficient heating agent and motive 
power; but the present generation at least may, we think, take 
heart of grace, inasmuch as there are many rich and extensive 
coal-fields still existing in this country in a virgin state, parti- 
cularly in South Wales; and in that district some that we know 
of from personal inspection in Glamorganshire, concerning which 
we may give some particulars in a future number. 

The greatest coal-fields in the United Kingdom are those of 
Northumberland and Durham, Lancashire, Derbyshire, and South 
Wales, Scotland also having some rich measures; Ireland has not 
probably been so well “ prospected” for coal as the United Kingdom, 
but the Green Isle has also, if not its bituminous treasures, its 
beds of anthracite and its peat bogs, or “‘turbary” galore, which 
are rich fuel-fields. 

It is reassuring to know that while Sir William Armstrong, 
Professor Jevons, Mr. John Stuart Mill, and other eminent men, 
have taken a gloomy view of the probable exhaustion, at a 
comparatively early period, of our coal supply, and seem to have 
infected the Right Hon. the Chancellor of the Exchequer with 
their dismal prognostications, other men of eminence, qualified 
to form a judgment and express a rational opinion on this great 
national topic, take a much more hopeful view. Mr. Hussey 
Vivian, for instance, maintains that the Welsh coal-fields alone are 
equal to the supply, at the present rate of consumption, for 
800 years to come. It is quite true, as has been urged, that we 
are not a self-supporting nation in this sense—that we gather for 
our support the produce of all parts of the world, and that we 
barter for these our coal or its products in iron, machinery, or 

But we have still a vast supply; and we should 
also hope that practical science and mechenioet appliances may be 
able to do much in the way of economising the consumption of 
fuel, and postponing the evil day when the supply will be 


| exhausted. 


From a return yee published we notice that the quantities of 
coal, cinders, and culm shipped at the several ports of Great 
Britain, coastwise, to other parts of the United Kingdom in 1865 
was 10,928,257 tons, against 10,970,711 tons in 1864; and the 


| quantity of patent fuel, 48,444 tons in 1865, against 41,234 tons 


in 1564. The greater portion of the patent fuel thus shipped— 
above 34,000 tons—was from Swansea, but Cardiff and Sunderland 
also show large increase in the shipments, coastwise, of this com- 
modity. 

The quantities of coal, cinders, and culm exported in 1864 were 
a total of 8,809,908 tons; and of patent fuel, 90,964 tons; in 1865, 
9,170,477 tons of coals, cinders, and culm, and 112,737 tons of 
patent fuel. The great exporting ports are Newcastle, 2,434,442 
tons in 1865, declared value £1,100,839; Sunderland, 1,186,061, 
tons, value £453,469; Cardiff, 1,452,741 tons, value £826,609, with 
30,202 tons of patent fuel, of £20,200 value; Swansea, 489,553 
tons, with 76,537 tons of patent fuel, the latter of the value of 
£43,782. From Scottish ports the largest quantities sent in 1865 
were from Borrowstoness, 162,029 tons; from Kirkcaldy, 121,560 
tons; from Grangemouth, 118,036 tons; and from Troon, 117,682 
tons. We notice that forty-two English and Welsh ports were 
exporters of coal in 1865, twenty Scottish ports, and six Irish; 
the total quantity exported from the six Irish ports was only 
1,597 tons. 

France is our best customer for coal, having taken in 1865, 
1,571,966 tons of coal, 3,380 tons of cinders, 14,361 tons of culm, 
and 9,625 tons of patent fuel; total declared value £727,774. 
Prussia ranks next, having taken a total of 597,771 tons; Hamburgh 
took 567,642 tons; Denmark, including Iceland, 545,333 tons; 
Italy, 510,611 tons; Spain and the Canaries, 473,301 tons, with 
38,677 tons of patent fuel; Egypt, 388,828 tons, with 4,767 tons 
of patent fuel; British India, 342,283 tons, Some countries take 





uantities which seem by comparison ridiculously small 

merica, 21 tons ; Ecuador, 28 tons ; the Sandwich Tainsde bo = ‘ 
a, —. 7 ; , 

me of the coal shipping ports appear to do an irregula 

precarious business. Some of those which did shi sine in = 
article in 1864 disappear from the list of ports in 1865. Amongst 
the new ports in the list for 1865 we notice Porth Cawl, South 
Wales, where a safe and reomy harbour has been constructed b 
the enterprising firm, the Messrs. Brogden and Sons, of Tondt. 
Glamorganshire, extensive coal owners and ironmasters, Messrs, 
Brogden are conferring inestimable benefits in the district by the 
spirit and resources they have brought to bear upon the develop. 
ment of its mineral wealth, and the prosperity of the firm and 
the success of their numerous important undertakings, including 
the Ogmore coal mines, and the Ogmore Valley, and Ogmore Rail. 
ways, is a source of unalloyed satisfaction to the vast and 
increasing number of prosperous workers they have gathered and 
are gathering around them in the district. As touching the coal 
trade of London we may mention that the respective quantities 
delivered were in 1864 and 1865 respectively :-— 





OF COALS, PATENT FUEL, 
1864. 1865. 1864, 1865, 
Tons. Tons. Tons, Tons. 
Coastways.. o . 3,116,703 3,161,683 .. 23,481 12,426 
By canals and railways... 2,359,723 2,748,257 2 ~- —_ 
oo _—_ 
Total .. e+ 5,476,426 .. 5,909,940 .. 23,481 .. 12,426 


Intimately associated with the subject of coal, as referring to one 
of its important products, is the subject of gas, and its manufac. 
ture. Our readers may remember that in connection with the 
vexed question of the supply of gas in London a select committee 
was appointed some time since by the House of Commons “to 
inquire into the operation and results of the Gas Metropolis 
Act, 1860.” The report of the committce has just been published, 
and contains much important matter, and divers valuable sugges. 
tions, to many of which we have already referred. 

Other suggestions of the committee relate to the financial affairs 
of the companies, and to their surplus profits and the disposal 
thereof. Many eminent and highly competent men were examined 
as witnesses, and from all we can learn the conclusions of the 
committee are regarded with much favour by extensive consumers, 
although not possibly by shareholders and directors of the existing 
gas companies, 





THE ENGINEERING EXHIBITION AT THE 
CONVERSAZIONE OF THE INSTITUTION OF 
CIVIL ENGINEERS. 

In gazing at a revolving fly-wheel, or at a train in full speed, or 
any other object in rapid motion, so many images are so rapidly 
brought before the retina of the eye that only a confused suc- 
cession of blurred impressions is conveyed to the brain. A very 
analogous result is produced on the mind by a walk through sf 
very large exhibition. The mind leaves the scene surfeited and 
fatigued, and with, after all, but a confused impression of the 
whole. On this principle a look at the picture-shop round the 
corner often gives greater pleasure than a walk through an 
Academy exhibition. The small but select show at Great 
George-street usually bears the same ratio to (say) the large 
display in the Kensington Western Annexe of 1862. At the 
same time we would recommend the Great George-street autho- 
rities to keep up the character for exclusiveness of this usually 
interesting exhibition. There was a good deal of rubbish there 
last Tuesday. A Great George-street “hanging” committee 
might not require a success in the mechanical invention extend- 
ing over “at least five years;” but we think that only things 
that deserve “a considerable degree of eminence” should be 
admitted. Another suggestion we would make is, that all mo- 
dels should be required to be furnished with a statement of the 
scale to which they have been made. 

As the progress of science is of greater and more lasting im- 
portance than the success of the more or less ephemeral enter- 
prises of the day, we will begin with the few philox »phical instru- 
ments, or instruments for at least practical investigations, to be 
seen. A very delicate pressure gauge for ascertaining very low 
pressures and small differences of temperatures, was shown 
by Mr. E. A. Cowper. It consisted of a very elastic diaphragm 
of metal with about one square foot of area; the pressure on one 
being determined by weights applied toa lever. In the same 
gentleman's pyrometer for high temperature of hot blast up to 
1,150 degrees Fah., a piece of copper is adjusted, so that its 
specific heat shall be as 1 to 50 to a pint of water. The copper is 
heated in the hot blast and dropped into the water, when the 
temperature of the water is read off a sliding scale, the zero 
point of which has been adjusted to the temperature of the 
water. Mr. F. Jenkin sent a case of the British Association 
(1864) electric units, intended to be deposited at the Kew Obser- 
vatory. Mr. R. H. Burnett, the resitlent engineer of the 
Metropolitan Railway, sent an elegant electrical instrument, 
made by Messrs. A. Stroh, for measuring and indicating the 
speed of railway trains. Two stops, placed at a known distance 
from each other on the line, are touched in passing by the flanges 
of the wheels, thus making the circuit of a galvanic current, 
and working a counter, which is then stopped by the same means 
when the flange touches the second stop. In Phillips’ electro- 
magnetic engine the circuit is very ingeniously formed on the 
same principle, so to speak, as the action of the slide valve; as a 
block of brass is made to reciprocate over the two stops con- 
nected with the galvanic coils, thus alternately breaking and 
forming connection It will be remembered that we lately 
printed a number of tables,* giving the results of some impor- 
tant experiments by Mr. Kirkaldy, of the Grove, Southwark, on 
Barrow hematite iron and steel. The majority of the broken 
specimens resulting from the experiments were shown in a glass 
case by Mr. Kirkaldy. Mr. George Lowe’s jet photometer, for 
showing the approximate value of the illuminating power of cual 
gas, will be described in our next impression. 

The most prominent exhibit in civil engineering work was a 
large model of a floating dock, now being constructed at St. 
Thomas’s, with some photographs taken during construction, seut 
by Mr. Bramwell. The full size length is to be 300ft., and 14 ft. 
wide, with a depth at the body part of 9ft. 9in. In Lister's theodo- 
lite, made by Elliott Brothers, the telescope can revolve in any 
vertical plane, so that a series of sections can be taken without 
moving the instrument. The widths may also be put out on 
either side of the instrument as far as the range of the telescope 
will admit. In Wright’s patent joint chair and sleeper, the 
fish may be said to be formed by the chair itself, the foot of each 
of the Vignoles’ rails being bolted to the chair. Griffin’s well- 
known sleepers were also shown in a model to a small scale. 
Skinner's very efficient locking gear for railway signals mainly 
consists in the adaptation to this special purpose of the ordinary 
form of locomotive valve gear reversing handle, and locking gear, 
together with a plan of keeping the signal at danger till 
the points are right. Mr. Deas, of Glasgow, had a model of 
his simple switch box, consisting of only four separate parts, 
Sparre’s apparatus for bell ringing, engine telegraphing, and for 
communicating to “any distance up to 1,200 yards,” was exhi- 
bited by Messrs. Hogarth and Matthews. A column of com- 





* See THE ENGINEER, April 27, 1866, p. 300. 
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pressed air in a pipe is used, which is forced against an elastic 
diaphragm; and the alternate elevation and depression of the 
diaphragm is used to transmit the signals. It is stated to be in 
use in the French Imperial navy, and it is proposed to be used 
for inter-communication in railway trains—for which, however, 
we doubt its success. Mr. Sax’s systems of electric bells, indicators, 
and railway carriage signals, seem to be very simply and neatly 
constructed. The reciprocating action is produced by the 
attraction of an electro-magnet exerted on a permanent magnet. 
Mr. Hooper sent a great number of specimens of his telegraph 
cables. Amongst the other civil engineering exhibits were some 
models of Mr. P. Baly’s iron breakwater. 

In the department of steam engineering Mr. Penn sent the 
most beautiful model in the exhibition, consisting of the sem- 
blance of the engines in H.M.S. Minotaur and Northumber- 
land. We never saw better workmanship, or a more complete 
work of this kind. Very properly the scale, lin. to the foot, 
was given. Messrs. Samuda sent a model ef the Pasha of 
Egypt's steam yacht of 3,150 tons, engined up to 800 horses by 
Penn. She is stated to have attained the great speed of 
18} knots at the measured mile. A model of the engines of the 
Octavia—an old acquaintance, we believe, from the Great Ex- 
hibition of 1862—was shown by Messrs. Maudslay and Sons. Its 
scale is not mentioned. Mr. C. W. Siemens, F.R.S., had one of 
his gyrometric governors. We very lately described Gamble’s 
improved sa=«meter, which was exhibited here by Hay- 
ward, Tyler, and Co. In Esplen and Clark’s “ fluid” 
steering gear the rudder post is turned by a pair of racks, 
each of which is connected to a hydraulic piston. Adams 
and Parsons’ successful balanced slide valve, the construc- 
tion of which must now be well known to our readers, was 
represented by a very neat wooden model. In Bristol's anti-fric- 
tion slide valve the valve rests at its sides on a number of small 
rollers. The face of the valve is recessed, and into the pair of 
grooves is placed a frame with case-hardened steel rollers, “in 
order that the surface in contact with the face may readily wear 
away,” leaving the load on the rollers. The sliding is thus con- 
verted into rolling friction, but no attempt is made to equilibriate 
the valve. Perhaps the back of the valve might be painted 
black, and the obtrusive molecules of steam be abjured by a 
painted notice informing them that “no intruders are allowed 
on these premises.” The “ Prince Alfred” feathering propeller 
and the “ Prince Alfred” rudder (Heaven save the mark !) ex- 
hibited by Mr. Hewitt, of Bristol seems to us more distinguished 
for a loyalty in wretchedly bad taste than for mechanical talent. 

Turning to general machinery, we must first notice the 
hydraulic coal-cutting machine of Messrs. Carrett, Marshall, and 
Co., of Leeds, of which a working model, one-twelfth of the full 
size, was exhibited. It is amachine of great importance in these 
times of emigration to America. It may be termed a mortising 
machine for coal ; three cutting tools are used, which are set in 
increasing steps, upon the same principle as in the drifting ma- 
chine, which we have described in the account of the Crewe 
Works contained in our present volume.* The hydraulic 
cylinder reciprocating these cutters is set on a carriage, which 
can be traversed by means of a chain as the work progresses. 
The cutting tools appear to require a motion for taking their 
edges off the coal during the back stroke, but the machine gene- 
rally seems very efficient and well arranged. 
fifteen yards per hour, 4ft. under, while using thirty gallons of 
water, at 300 lb. pressure, per minute. It is said te work well 
at the Netherton Colliery, several being in use there; so that it 
is being well tried in the hard coals of Northumberland. The 
employment of several at one concern must, of course, reduce 
the cost of working, as compared with the cost of working only 
one machine, as the engine and apparatus required for supplying 
one machine with water-power can be used for supplying several 


others. J. Keatsand W. C. Clark exhibited their machinefor stitch- | 


ing the sides of boots, belts, and other similar articles. Two gas 
flames keep the wax of the thread at a proper consistency. The 
principal novelty of the machine seems to consist in the use of 
a hooked needle, whereby the thread is caught and taken back 
in the back stroke, thus forming a stitch similar to that pro- 
duced by hand. Mr. Thomas had one of his well-known sewing 
machines at work. Messrs. Greenwood and Batley sent one of 
their small dovetailing machines. A little model of Thompson's 
universal joiner, sent by Mr. Irving, exemplified a comparatively 
fresh and important direction of mechanical invention in wood- 
working machinery. “ Universal joiners,” or machines that can be 
adapted to many different purposes, are now getting largely into 
use, and are being made by several makers. As far as we could 
judge from the small model, Thompson’s machine is a very 
favourable specimen of the class. Adjoining was another of 





* See THE ENGINEER, Fe", 9th, 1866, 7. 108. 
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Fowler's well-known clip drums, invented by Mr. Burton, of | plates, in whatever position the cylinder a may be placed. The 


Leeds, which is not merely used for steam ploughing but also 
for travelling cranes, mines, and other purposes. In the clip 
drum we may, in fact, see a fresh mechanical agent capable 
of a very great number of yet further applications. The same 
model of Thompson's rotary engine which was last year at the 
British Association meeting at Birmingham was also here. In 
Walker's bottle-cleaning machine the bottles, filled with shot, 
are fixed on a horizontal rotating face plate, and each bottle is 
saved from concussion and tightly fixed by its bottom being 
placed against an india-rubber washer. Mr. Walker has, we 
believe, been fortunate in the application of his mechanical 
genius to washing bottles. In his proposals for re-constructing 
our navy he has not been quite so fortunate, and he actually 
patented a war vessel (which was illustrated and described in 
a contemporary) intended to be provided with port-holes in her 
sides, several feet long, through which the guns were to be fired. 
We believe that, if we recollect right, these holes in the sides 
of the vessel were also rifled! The advantages of this system 
would consist in the probability that, after the enemy had 
obligingly placed himself in such a position that Mr. Walker's 
guns could be sighted at him, the first broadside would blow 
out the sides of the ship, besides other little contingent occur- 
rences. 

Of all the objects exhibited those deservedly exciting the most 
attention were the patent “adytic-retainer” lock, and the 
machine for cutting its keys, both invented by Mr. Fenby (who 
was present to explain them), and manufactured by Messrs. 
Whitfield and Sons, of Birmingham. This gentleman, who, 
only about a year ago, was a teacher of classics at a grammar 
school, affords an instance of what can be done by mechanical talent. 
His lock—which, whether it will or will not displace all other 
locks of the kind, certainly shows a most profound and original 
insight into the mechanical. problems to be solved by a lock—was 
briefly described by us in the abstract of a paper read by the 
inventor before the Institution of Mechanical Engineers of 
Birmingham.* As we are now, by the courtesy of the inventor, 
furnished with blocks drawn by himself on the wood, the con- 
struction of this remarkable lock can be more speedily and easily 
rendered clear to our readers. The lock is classically termed 
“adytic,” from the Greek for hidden, because the levers which 
contain the movements of the bolt are absolutely hidden from 
any instrument. 


Ce) 
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The figures (all to full size) 
show the lock with its two 
front plates removed, and all 
the parts are indicated by the 
same letter or numerals in 
both Figs. I. and III. The 
outer plate has only two holes 
in it, one communicating with 
the small hole into which the 
blank key, d, Fig. IIL, is in- 
serted to give a rotary motion 
to the solid cylinder presently 
to be described; the other is 
coincident with the aperture 





figures, has corresponding aper- 
tures, and also the cam indi- 
cated by the dotted curves e, f, 
g, in the figures. a is a solid 
cylinder of metal, embraced 
for about two-thirds of its cir- 
cumference by a solid guard 
t. The small keyhole only goes 
a little way into the cylinder 
a, and has no communication 
with any part of the works. 
The other aperture c forms a 
slot in the cylinder a, and in 
it is placed the plunger d, which has a round pin on each 
end working in the cam e, f, g, in the plate already men- 
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All fullsize. 


ADYTIC-RETAINER KEY, &c. 


tioned, and in the plate 1, 2, 3, 4, which is immediately | 


uncer the levers, guard, and cylinder. The apertures in 


the front plates exactly correspond with the part of 
the slot not occupied by the plunger in Fig. I. The 
levers & cannot possibly be got at, as there is no com- 


2 c, Figs. I. and II., only when 
ba? the cylinder a is in the posi- 
tion indicated in Fig. I. The. 
other plate, which lies directly 
L a upon the works shown in the 


pin on the inner side of the plunger d is made long enough to 
carry backwards and forwards the inner bolt which bears the 
stump 8. This inner bolt is allowed a little play in the strap 
6, 6, of the main bolt 5. The stump is lightly pressed against 
the levers by a spring acting on this inner bolt. This stump 
bolt carries the main bolt in locking and unlocking. The main 
bolt carries the pin p, which keeps the springs to their work. In 
unlocking, this pin is carried back, so as to release the spri 
from all strain: this is a benefit which all practical men will 
appreciate. We have now to consider the motions of the 
lock. The lock being on a door or safe, with its two 
front plates in their places, and the works in the positions 
shown in Fig. I.—that is, locked—to open it, it is necessary to 
lift the levers k, six or more in number, till the gatings come 
exactly opposite the stump 8. For this purpose the levers must 
be lifted with an accuracy which can only be appreciated by 
seeing the lock at work. This lifting is performed by the bitt or 
cheque a, Fig. III. This cheque is thrust by a plug escutcheon 
through the door and other plates into the aperture ¢. By turn- 
ing the cylinder a in the direction of the arrow the cheque is 
carried away from the aperture in the outer plates, which is then 
completely closed. The cheque in passing under the levers k is 
caused to pursue the path denoted by the chain-line, which passes 
across part of the levers. This motion of the cheque is caused 
by the plunger, which is actuated by the cam ¢, f, g. The 
cheque having arrived at the point at which it quits the 
levers, brings them momentarily so that the gatings coincide 
with the stump, which is then caused, by the spring before 
mentioned, to enter a short distance into these gatings, and thus 
the levers are supported against falling back when the cheque, 
in its onward progress, passes from under them, and leaving 
the cylinder a, falls through the opening at 4, as shown in 
Fig. II., where the cheque c is seen in the act of falling. When 
the plunger d has arrived at the position shown in Fig. IL, it, 
after throwing the cheque c, completes the action of unlocking 
by drawing the stump bolt quite down the gatings of the levers, 
and of course taking the main bolt with it: the plunger pins 
move during this time from f to g in the cam. To lock the lock 
it is only necessary to turn the cylinder a back to its 
first position, the action of the cheque not being required 
for this, since the stump S slides straight out of the 
gatings, and the pin p, travelling with the main bolt, 
presses the spring and causes the levers to descend, 80 
that the stump cannot re-enter till the cheque again lifts them. 
An important peculiarity of the lock is that if a counterfeit 
cheque be introduced, and if it be in the least wrong, the stump 
is prevented from entering the gatings. When, therefore, the 
cheque has passed the levers they are thrown back by their 
springs, the counterfeit being thus locked up in the safe. As a 
knob in the door can be made to turn the cylinder, only the 
cheques a (Fig. 3) have to be carried about in (say) the watch- 
chain by means of the peculiarly shaped ring ¢, from which the 
cheque can be quickly removed. The keys are cut by means of 
the permutating cutting machine, also invented by Mr. Fenby. 
It is a most remarkable tool, embodying several points of great 
beauty. A revolving cutter, fixed on a lathe spindle, is used, 
and the rest can be most accurately set to different distances 
by means of a peculiar contrivance; while the semicircular 
edge of the cheque is formed by giving the rest to which it 
is fixed a semicircular movement. This interesting machinery 
we also hope to be shortly able to illustrate and describe. Mr. 
Fenby likewise showed a p bane form of lock than the preceding, 
and also of much ingenuity. 

Capillary attraction no doubt plays a great part in making walls 
damp, and Mr. John Taylor, jun., seeks to prevent damp walls 
by means of his “damp-proof course” consisting of hollow 
blocks, which are also kept away from each other at the joints. 
The holes in the course can also be used for ventilating under 
the floor. Their resistance to compression has been tested, with 
favourable results by Mr. Kirkaldy. Very unpretending, but 
nevertheless very important exhibits, were some really ex- 
cellently cut files, done by Bernot’s machine, from the Birming- 
ham File Company. The Sheffield file-cutters have certainly 
chosen a bad time to demand an increase of wages. Taylor 





| Brothers contributed a 3ft. 6in. tire made from pot steel, as also 
| some very fine and long trimmings cut off it in the lathe. 

On the walls were hung a fine water-colour drawing of the 
bridge being built over the river Mersey at Runcorn, for the 
| London and North- Western, which we shall illustrate in a week 
| or two; a photograph of Perthcaw] harbour and docks, &c.; and 
a number of Mr. Rumble’s designs for new metropolitan street 


munication between them and the apertures in the external bridges. These last testify that engineers are at least trying to 





* See THE ENGINEER, May 11th, 1866, p. 341, 


| sacrifice at the shrine of the Graces. 
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RAILWAY MATTERS. 


THE warehouses of the London and North-Western Railway 
Company in Manchester were burned down last week. The loss 
was estimated at £10,000. 

Oy Whit Monday, 104,707 persons travelled on the Metropolitan 


line in any one day since its opening. 

Tue total Brighton Company passengers out and in from Satur- 
day to Whit Tuesday, were:—On Saturday, 70,701; on Sunday, 
48,988; on Monday, 130,664; and on Tuesday, 78,259. 

THE definitive cautionnement, or caution-money, for the conces- 
sion of a new line from Amsterdam to Rotterdam, vid Alphen, has 
been deposited with the Treasury of the Low Countries. 

Ir has been found necessary to enlarge the. stations on the 
Metropolitan Railway at Baker-street, Gower-street, and Portland. 
men and also to improve the stations at Bishop’s-road and Fins- 

ury. 

THE Peterborough, Wisbeach, and Sutton line is to be opened 
for traffic next month. It will be worked by the Midland, which 
will run through trains from Peterborough, vid Wisbeach and 
Sutton-bridge, to Lynn. 

THE works on the Bristol and North Somerset Railway have 
been suspended in consequence of difficulties arising out of the 
recent financial crisis. It is, however, hoped that operations may 
be resumed at an early date. 

Sunpay trains are about to be started for the first time on the 
Glasgow and South-Western Railway to run between Ayr and 
Carlisle. None of the company’s officers will be employed at any 
of the intermediate stations. , 

WorkKMEN are busily engaged, night and day, extending and 
enlarging the platform at the North-Eastern North Shields rail- 
way station. The handsome station of the Blyth and Tyne Rail- 
way Company at Tynemouth is about completed. 

A WHARNCLIFFE meeting of the Isle of Wight company was held 
last week at Great George-street, Westminster, Mr. Huish in the 
chair, to consider a bill for making a railway and central station 
and erecting slaughterhouses at Ryde, in the Isle of Wight. 

THE Brighton Company have received a copy of Colonel 
Yolland’s report on the Caterham accident, in which he states 
that the collision was the result of the system of starting trains by 
hand signals. The company will, in consequence, abandon this 
system. 

True London and North-Western are likely to secure the lines 
from Penrith to Whitehaven and Maryport, ana it is again said that 
the Midland are likely to secure the other route from Carnforth, 
including the two Furness lines, to Whitehaven. The Furness line 
is the most prosperous of any in England, without exception, at 
the present time. 

At the last ordinary general meeting of the shareholders of the 
Eastern Bengal Railway a report was presented, which showed an 
increase of 22} per cent. over the corresponding half-year of 1864. 
The chairman remarked that this increase had taken place not- 
withstanding the failure of the jute crop, which was a great source 
of their traffic. The report was poche 

Some apprehension having been entertained in consequence of 


NOTES AND MEMORANDA. 


THE explosive force of nitro-glycerine is stated to be ten times 
that of an equal weight of gunpowder. 
DAMASK roses are imported for the chemist and perfumer mixed 


) | with salt, which d t affect thei 2, 
Railway, by far the largest number which has travelled on the saa Pagani -anetige-eenhemneeed. saneneaene 





the temporary suspension of Messrs. Peto and Betts, as to the | 


completion of the works in the approaches to the Victoria station 
and the City, it has been intimated that arrangements have been 
made for the continuation of those important undertakings, so 
that no delay will take place in regard to them. 

On the 20th ult. was opened to the public that part of the 
railway connecting Naples with Eboli which lies between Vietri 
and Pastena. Vietri is three miles distant from Salerno. The 
portion now opened is a great triumph of engineering skill, the 
fourth part of it being cut out of the rock, and the remainder 
being traversed by viaducts, galleries, and bridges. 

A GENERAL convention of all the railroad presidents, chief 
engineers, and general superintendents in the United States, is to 
be held in Philadelphia on the 4th of July next, for an interchange 
of views in to rai construction, management, and 
operation. The chief officers of the British provinces have been 
invited to attend and participate in the deliberations. 

Tue Great Western Company are in Parliament this Session for 

wers to lay down a narrow gauge rail on their broad gauge in the 

Velsh districts, and once thisis accomplished the colliery proprietors 
will be enabled tosend their wagons direct from the pit’s mouth tothe 
metropolitan markets. It is expected that the price of Welsh coal 
in London will then be 3s. to 4s. per ton lower than at present. 

THE construction of a line from Spa to the Grand Ducal frontier 
is advancing rapidly, 1,800 men being employed upon it. The 
tunnel of Trois Ponts, which will be 330 metres in length, is 
finished for about 130 metres, and the other part is being com- 
pleted. The works of art, station buildings, &c., are nearly 
completed, and the laying of the rails is being proceeded with at 
several points. 

THE present system of Sieeeatinn does not afford to the public 
generally those advantages which it is capable of, and with a view 
of rendering it more available to the community generally, the 
council of the Liverpool Chamber of C have agreed to a 
petition to Parliament, praying that a select committee be 
appointed to inquire into the present mode of telegraphing through- 
out the United Kingdom. 

Tue railway bills introduced this session, but already with- 
drawn, include the Havant, the Hambledon and Droxford, the 
South-Western and North British Junction, the Andover, Rad- 
stock and Bristol, the Salisbury and Dorset Junction. In all, 
ninety-four bills appear to have been withdrawn out of 417 de- 

sited, leaving 323 for consideration. A total of forty-three bills 
en been rejected, leaving 280 bills still pending. Last year 276 
bills received the royal assent. 

At a special meeting of the Severn Junction Company bills 
were approved to enable the company to construct branch railways 
to the South-Western Railway and the Forest of Dean Central 
Railway; for changing the name of the Thames and Severn Canal 
Navigation to the Thames and Severn Railway and Canal Company; 
and for authorising them to make and maintain the Thames and 
Severn Railway, to abandon part of their canals, and to raise 
further moneys. 

THE London and North-Western and the Lancashire and York- 
shire Railway Companies have purchased the Fleetwood, Preston, 





More than ten millions of perfect forms have been observed in 
a single pound of chalk, besides innumerable fragments. 

In the time of Marshal Saxe each man that was killed in battle 
represented a quantity of bullets equal to his own weight. 

THE water of the Baltic Sea is calculated to contain one-sixty- 
fourth of its weight of salt; that of the German Ocean one-thirty- 


| second. 


THE Newcastle coal-pits were not taken under royal protection 
till 1239; and in 1245 a regular system of collieries and coal vessels 
was organised. 

THE first mention of coal appears to have been made about 2,000 
years ago by Theophrastus, a pupil of Aristotle, He stated that 
it was found in Liguria. 

THE population of the United Kingdom at the middle of 1865 
was Enedand and Wales, 21,210,020; Scotland, 3,153,413; Ireland, 
5,571,971; total, 29,935,404. 

THE quantity of sediment annually brought down by the river 
Ganges amounts to more than 6,000,000,000 tons, or sixty times 
the weight of the great pyramid of Egypt. 

Harr is said to consist chiefly of indurated albumen, together 
with alittle gelatine, or matter that yieldsit. Soft and very flexible 
hair is said to contain the most gelatine. 

THE sarcophagus of the late Duke of Wellington was cut out of 
a single boulder of porphyry which had lain for ages on the 
Treffray estate at Luxalyan in Cornwall. 

M. Grtess has observed that the magnetism of spiral shavings pro- 
duced in turning on the latheis permanent, and that the south pole is 
always at the end which is first touched by the tool. 

WHEN a stack of hay in a meadow situated between Maunheim 
and Heidelberg was set on fire by lightning and entirely consumed 
the silex was found in a melted mass upon the ground. 

So large a tax was formerly levied on coals imported into London 
that it aided considerably in the rebuilding of St. Paul’s Cathedral 
and the fifty-two parish churches destroyed by the great fire of 1666, 

Ar Solferino the Austrians fired 8,400,000 musket shots, while the 
number of killed among the French was but 2,000, and of wounded 
10,000. Thus a man was hit every 700 shots, and one killed every 
4,200. 

A PARLIAMENTARY return just published, shows that the popula- 
tion of England and Wales has increased from 13,994,460 in 1831, 
to 20,119,314 in 1861, being an increase of 43°77 per cent. in thirty 
years. 

THE shells of nearly four hundred different varieties of insects 
now living have been already distinguished in chalk, many of 
which are identical with those observed in the coral shores of the 
Red Sea. 

Ir is stated that the quantity of lava ejected from Mount Etna 


| in 1660 was twenty times greater than the whole mass of the 


mountain; and in 1669 it covered eighty-four square miles, destroy- 
ing 77,000 persons. 

? NITRO-GLYCERINE is poisonous, and, according to a German 
authority, a tenth of a grain is sufficient to killa dog. If a single 
drop be placed on the tongue it produces severe headache, which 
lasts for many hours. 

A WEAK solution of acetate of iron dissolved in water and mixed 
with a little pers will, if rubbed daily on the head, gradually 
and permanently darken the hair and benefit the health besides. 
Any use of lead is injurious. 

In 1860 the number of persons admitted to the British Museum 
was, broadly, 537,000; 1861, 642,000; 1862, 895,000; 1865, 441,000; 
1864, 432,300; 1865, 370,000, or nearly 170,000 persons fewer than 
came so lately as six years since. 

A STRANGE illness which has resulted in the sudden death of 
several people in Norway has been traced to the oysters—largely 
eaten by eaten in the country—which are said to be just now 
suffering from a species of oyster plague. 

In the year 1865 there was, in the United Kingdom, a post-office 
(including pillar letter-boxes) to every 326 inhabited houses. 
Upon an average 135 letters were delivered in the year at each in- 
habited house—twenty-four for each person. 

Dr. Dana found that the river Merrimac carried past the city 
of Lowell in 1838 so much sediment that if all had been anthracite 
coal such as is used in the Lowell Print Works, there would have 
been an annual supply of 5,000 tons for 197 years. 

In West Australia, where white ants abound and destroy build- 
ings to a great extent, it is found that the jarrah, or mahogany, as 
it is usually called, the botanical name of which is Eucalyptus 
robusta, is perfectly proof against their attacks. 

THERE are in Europe 1,480 theatres. Of these there are 337 
France, 168 in Spain, 159 in England, 152 in Austria, 115 
Germany, 76 in Prussia, 44 in Russia, 34 in Belgium, 23 in 
Holland, 20 in Switzerland, 10 in Sweden, 8 in Norway, 16 in 
Portugal, 10 in Denmark, 4 in Greece, 4 in Turkey, 3 in Roumania, 
and 1 in Servia. 

In 1865 there was a post-office savings bank to every 1,597 inha- 
bited houses; and one person in every 14 Was a depositor either 
in a post-office savings bank or in one of the old savings banks. 
At the end of the year each of the 611,819 depositors in the post- 
office savings banks had, upon an average, £10 13s, 4d. due to him 
from the bank. 

A FRENCHMAN is said to have discovered a process by means of 
which a fine textile substance, which is found in the bark of the 
mulberry tree, may be reduced to the fineness, durability, and 
general appearance of silk. He is buying up bark for the purpose 
of producing large quantities of this new kind of silk. 

ALTHOUGH the South Wales coal field is the nearest to the 
metropolis, it did not supply more than 3 per cent. of the total con- 
sumption in 1865, this is mainly to be attributed to the want 
of adequate railway facilities, and more especially to the absence 
of a direct narrow-gauge communication from South Wales. 

VAUQUELIN discovered that hair contains two different kinds of 
oily matter—the one white and bland, common to all hair; the 
other coloured, and on which in part the particular colour of the 
hair d ds. In light-coloured hair he found magnesia, and in 
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and West Riding Junction Railway, and will enter into 
on the Ist of July next. The price to be paid is £8 per share. The 
market price has recently ranged between £5 and £6 per share; 
whilst the nominal price was £12. In addition to the £8 per share 
the two purchasing companies will have to take the line subject 
to the mortgage and other debts on the capital account, which 
amount to £34,000 or £35,000. The aggregate purchase money 
will, it is understood, be about £140,000. 

Panama has much improved during the last few years, owing 
principally to the railway from Colon, which connects the traffic 
of the Atlantic with that of the Pacific Ocean. The greater part 
of this railway goes through swamps. It is well known that but 
few of the natives could be induced to work on this great highway 
of nations, and that labour had to be imported from other parts, 
principally China; and such was the pernicious effect of miasma 
upon the workmen that every foot of the road is said to have cost 
a human life. 





| 
| 


The Chinese coolies took a most desponding view of | 


black and dark hair iron and sulphur. It is the presence of these 
last that mainly gives to the dark hair its colour. 

Ir has been calculated that there are one rat and ten mice per 
acre in the country. The vermin amount to 91,116,000, which 
would consume 182,232 bushels of corn daily, or 4,156,167 quarters 
and four bushels in a half year, namely, 182} days; and this would 
supply 5,831,424 people with a 2 1b. loaf each daily for six months, 
or 2,915,712 people daily with a 2 1b. loaf each the year round. 

NITRO-GLYCERINE was discovered by Sobrero in 1847. The dis- 
covery remained dormant, however, until 1863, when a patent was 
taken out by Nobel, a Swedish engineer, for some improvements 
in the manufacture. In the same year companies were formed in 
Christiana and Stockholm to walks the patent. It became an 
article of commerce at the beginning of last year, since which time 
enormous quantities have been manufactured. 

THERE was formerly a large sheet of water in Delamere Forest. 


the task the Americans had undertaken, and it is said that every | For many years the pool has been undergoing a gradual process of 


morning dozens were found suspended on the trees, so that a guard 


had tobe set over them to prevent their committing self-destruction | the 
There is so much traffic that goods have often | were made on the Crown portion of the forest, and it is now appa- 


during the night. 
to remain ten or twelve days at Colon before they can be conveyed 


across, 


drainage, till at last a small rivulet only ran through the centre of 
About forty or fifty years ago vast plantations of firs 


rent, through the clearing of those trees, that as they grew they 
had sucked up the moisture from it. 
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The total number of wrecks reported since January Ist to 
30th is 1,136. 

ITALY, Prussia, Russia, Austria, and France are 
mense quantities of coal. 

THE Egyptian steam yacht Mahrousse, built by Samuda, re- 
cently made the run from Southampton to Malta in 157 hours, 

Rockport, Massachusetts, has almost a monopoly in the manu- 
facture of isinglass. It is made from the sounds of the fish called 
hake, and the business is very active during the winter months, 

PROFESSOR STEINHAUSER, of Baden, has lately been making 
mineralogical researches in the Tyrol, and has discovered at Laas 
near Bozen, a vein of marble said to be equal to Parian, . 

THE new entrance to the Birkenhead Docks will, it is 
said, be formally opened on the 23rd inst. by Prince Alfred, who 
during his stay in Liverpool, will be the guest of Mr. Graves, M.P,’ 
of the Grange. My 

GENERAL BEAUREGARD, the celebrated general and inilitary 
engineer of the Southern States, is now in this country with a view 
to promote the engineering interest of a railway about to be laid 
down in one or more of the Southern States. 

THE contractors under the City corporation for bridging over the 
Holborn Valley have commenced to enclose the greater part of the 
carriage way from Farringdon-street to Hatton-garden, with 
view to the construction of the raised way. 

Works are erecting at the Golden City, Colorado for the many. 
facture of railroad bars. Extensive mines of iron ore have been 
discovered there, which will be worked by Eastern capitalists, and 
promise to yield great wealth to the new State. 

It seems now to be a settled fact, in the United States, that 
crude petroleum is to be exempt from tax or duty. The Committee 
on Ways and Means reported a joint resolution to that effect 
which was considered by the House and passed. P 

Tue Edinburgh Museum of Science and Art was opened on 
Saturday last. Captain Fowke was architect ; Mr. Matheson, the 
practical constructor ; Mr. Gamble has directed the decoration of 
the interior, in conjunction with Messrs. C. and J. Moxon. 

In Lisbon village, New Hampshire, U.S., a company has ob. 
tained and opened a rocky peak which is apparently full of 
plumbago, mixed with silver. It is a beautiful specimen of 
plumbago, yeilding, by assay, 28 dollars of plumbago and 20 dollars 
of silver. 

AccorDING to the latest returns there’ were in Spain 12,079 mines, 
consisting of zinc, soda, topaz, salt, lead, petroleum, iron pyrites, 
arsenical pyrites, nickel, manganese, lignite, tin, cinnabar, copper, 
cobalt, coal, alum, sulphur, quicksilver, gold, asphalt, antimony, 
and carbonate of zine. 

THE Secretary of State for War has given directions for the 
manufacture of a number of the 9in. 300-pounder guns at the 
Klswick factory on Major Palliser’s principle, in accordance with 
the recommendation of the ordnance select committee. We trust 
thet the order is a very simall one. 

WHATEVER may be the result of the trials on board H.M.S. 
Minotaur between the competitive gun-carriages, the few rounds 
fired at high elevations were sufficient to demonstrate the erratic 
flight of the 300-lb. stud shot, which turned over and over. The 
Woolwich gaining twist was also found to greatly increase the 
difficulty of loading. 

Mr. N. H. Dat, one of the scientific corps connected with the 
Russian American Telegraph Company, has succeeded in obtaining 
a fine collection of fossils from the brown coal or lignite beds at 
Oungo Island, which will materially assist in determining the age 
of the coal formation on this coast. 

WE have reason to believe that, after all, the Royal Academy 
will be located at Kensington, and not at Burlington House. It 
has been found that the space which could be obtained in Piccadilly 
would not greatly exceed the amount already possessed, and which 
is quite inadeqate to the reqirements. 

THE Clyde shipbuilders have given notice to their workmen that 
they intend closing their yards for three months, The men had 
demanded a reduction of the hours of labour without any abate- 
ment of wages. This the masters refused; and the misunder- 
standing has ended in a lock-out, which will continue until some 
agreement can be come to. 

CERTAIN persons have discovered a veritable diamond mine 
somewhere in the vicinity of the Table Mountains, to the west 
of Mesilla valley. Tbe specimens are said to have been pronounced 
genuine by those engaged in the diamond trade of San Francisco, 
Diamonds have been found at Cherokee, and it is not improbable 
that they have been discovered elsewhere. 

Wirt regard to the law courts competition, when the desiredy 
drawings are received, ‘‘ two professional men, having a knowledg 
of architecture,” will be appointed to make a report for th 
guidance of the committee. That was the course hitherte followed 
in the erection of Government offices. The judges of the designs 
for the new National Gallery are not yet nominated. 

A MINING and metallurgical school has been established at the 
City College, San Francisco. It contains a laboratory and other 
appliances for the use of students, and a course of lectures has 
been announced to be delivered on Tuesday evening of every 
week. Competent masters and professors are appointed, and 
their standing is a guarantee of its respectability and success, 

WiLuIAM M. FuLter, of Chicago, has invented a machine for 
amalgamating gold by means of melted lead instead of quicksilver. 
The machine is constructed so that the pulverised quartz is forces 
through the melted lead by atmospheric pressure, and by this 
means it is contended that the gold is extracted more completely 
than by any process of amalgamation with quicksilver. 


A most remarkable flow of natural burning gas was recently 
discovered while boring for oil at Getzville, near Buffalo, U.S. A 
company has been formed, with ample capital, which is about to 
develop and utilise this gas by introducing it into that city in 
Main-street. A contract hus already been made with the city gas- 
light company by which they are to receive 40,000 cubic feet of 
gas per day, at one dollar per thousand. 

PRoFEsSoR ABEL mentions an observation of his own to the 
effect that magnesium filings may be fused with nitrate or chlorate 
of potash without immediately undergoing oxidation; and only at 
a very high temperature, and long after the oxygen had been 
freely evolved, did it seem possible to start the ignition and 
brilliant combustion of the metal. This tardiness was discovered 
in attempting to employ metallic magnesium for certain pyrotechnic 
purposes, 

A WHITE metal has often been found in some of the California 
placere diggings, which is now ascertained to be platinum. It is 
worth, in California, six dollars per ounce, unless when largely 
mixed -with iridium or osmium, as is often the case, when it 
brings but two dollars per ounce. This white metal is used in 
tipping gold pens with what are termed “diamond” points, for 
which purpose 400 ounces of it are annually exported from San 
Francisco. 

For some months past borings have been in progress at Old 
Malton, with a view of obtaining a supply of water (for drain- 
flushing) on the Artesian system. The bore at about Ltt. entered 
the Kimmeridge clay of the Vale of Pickering, and a depth of 
450ft. has now been reached, the clay being as hard and dry 48 
ever, with no signs of moisture. Additional rods are being pre- 
pared for the purpose of going down to 500ft. It is remarkable 
that at less than two miles distant water was obtained at 50ft., 
and in two or three cases more distant at 60ft. to 80ft. At Malton 
the bore is close by the dip of the oolite limestone. 
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FOREIGN SCIENCE. 

AvuckLaNp Voicanogs.—The Auckland basin is bounded by 
mountain ranges, with summits, in some instances, of from 1,500ft. 
to 2,000ft. above the sea, and inside the basin are hills of from 
120ft. to 300ft. high. Major Heaphy, who has just made a critical 
geological examination of this basin, which contains immense 
deposits of cinders, is of opinion that none of the present neigh- 
bouring volcanoes were nearly large enough to have thrown out 
these deposits. He, with others, believes that a great volcano 
out at sea, with a crater several miles in diameter, must have 
thrown out the ashes. d 
* garety Matcues.—M. Gaillard recommends the manufacture 
of a new kind of common matches, which are made by first dipping 
the wood in phosphorus and lastly in sulphur. This last sub- 
stance being insoluble in water, and fusing only at 110 degrees, 
prevents the phosphorus from dissolving in any elementary liquids 
in which the match may chance to fall. At the same time greater 
friction is needed to ignite a match made in this manner, conse- 
quently greater safety from accidental fires is the result. 

PRICES OF HARDWARE IN AUCKLAND. —At a large ironmongery 
auction sale in Auckland at the end of last January, the following 
prices realised were considered ‘satisfactory:”— Galvanised iron 
buckets, 18s. 6d. to 34s, per dozen; oval iron boilers, 5s. to 7s, 10d. ; 
saucepans, 28, Id. to 4s. 3d. each; iron kettles, 3s. 6d. each; 
Sharp’s axes, 82s. dozen; water filters from 12s. to 28s.; 
scythes and fittings, per dozen; wire nails from 3}d. to 4d. 
per pound; Ewbank’s nails, 24d. to 3jd. per pound; American 
tubs, 20s. to 21s. per nest; camp ovens, lid. per pound; iron pois, 











1jd. per pound; and charcoal irons, 5s. 3d. to 5s. 9d. ‘This sale 
was largely attended, ; 
SCELLANEOUS AUSTRALIAN Wewsa.—The finest stained class 
MISC 


window ever manufactured in this colony has been fixed in the 
Anglican Church of St. George, at Queenscliff. It cost about £300, 
and was manufactured by Messrs. Urie and Co., of North Mel- 


bourne. At the time of the departure of the last mail, ‘* Pharoah’s 
serpents” were just becoming known and very popular in 
‘Australia. The Chinese near Maldon, have been making and 


circulating some spurious gold, for which they were quickly 
apprehended and punished ; the imitation was excellent, and 
composed of gold, silver, and copper, mixed 80 as to cost 17s. 6d. 
per ounce. A splendid nugget of gold, weighing 122 ounces, was 
found by two Chinamen on the 3lst of January last, at Dunolly. 
The Melbourne and Hobson’s Bay United Railway Company has 
declared a dividend of 10 per cent. per annum. By the last report 
of the registrar-general, the present population of Victoria is 
357,496 males, 269,034 females; total, 626,530. Very hot weather 
was experienced in Melbourne last February, on one day the tem- 
perature at the Observatory being as follows :—Temperature in 
the shade, 9 a.1m., 87 p-m., 99°; 9 p.m., 69°38. Temperature 
of the soil, 9 a.m. 98 p.m., 1370; 9 p.m., 76°0. The maximum 
temperature in the shade was 102°5, and in the sun, 12: Mini- 
mum temperature between 9 a.m. and twenty minutes past ten 
p.m., 67°5. : 

Tae MELBOURNE Metat MARKET.—February 22nd: Pig iron 
steady at £5 7s. 6d.; Braby’s iron, afloat, 130 cases, sold at £31 for 
twenty-six gauge; good brands, £31 to £32, ordinary £29; boiler 
plates £13 to £14; sheet iron, below £13, and prices tended down- 
wards; hoop iron, almost unsaleable; best Staffordshire bar and rod 
iron, £11, and B.B.H., £11 10s.; small parcels of rolled fencing 
wire sold at £12 10s. for No. 4, £13 10s. for No. 5, £14 10s. for 
No. 6, and £15 10s. for No. 7; drawn wire sold at, No. 6, £15 Lis., 
No. 7, £17, and No, 8, £18; sheet lea, £26 10s., pigs, £: 
American nails, 20s, to 22s. 6d.; Ci s’ heavy picks, 63s., 
Collin’s heavy axes, 83s. 

Tas Sanirary ConpmITION oF E 
threatens western Europe, it is 
Gazette Hebdomadaire that the sanitary condition of Egypt, whence 
the disease usually extends to Europe, was never better. At 
Chalouf, on the Suez Canal, only one authenticated case of cholera 
has been observed for the last month and a half. At Port Said 
and at Alexandria the public health is excellent, and quarantine 
regulations are considered unnecessary. 

Tae Parts ExuHrpition.—At the Exhibition of 1567, in Paris, 
Egypt will be well represented. The Viceroy is going to convey 
thither all the contents of his museum at Boulak, consisting of 
objects of art and arms dating back to the most ancient times. He 
also proposes to construct in the Champ de Mars a small Eastern 
bazaar, in which the goods will be vended by fifty fellahs. 
Among the curiosities which will figure at the Exhibition, a per 
petual motion pendulum is announced, which has already been 
oscillating for three years without interruption. The inventor of 
this apparatus is a well-known watchmaker in Paris, but he will 
not as yet allow his name to be published. Cosmos says that 
although many scientific men have seen the pendulum, they 
cannot find out what makes it oscillate. 
weights. 

FRENCH MARITIME TELEGRAPHS.— Before the 15th of this 
month private telegraphic messages to ships off the coast of 
France had to be transmitted to those ships by boat. Since that 
date arrangements have been made by the Government whereby, 
by means of a system of semaphore signals, vessels at sea can 
transmit messages to the land, whence they are immediately sent 
on to their destination by wire or post. Messages to the ships are 
sent in the same manner. 

CoLossaL PLAN oF NEW YorkK.—Among the curiosities at the 
forthcoming Paris Exhibition will be a gigantic plan of New 
York, 25ft. long by 8ft. wide. It will include not only the streets 
and alleys but every separate house, with the number and names 
of the persons occupying each. Each house will be represented 
in its true form and colour, so that any individual looking at 
it can recognise his own habitation. A space of 40ft. by 40ft. 
has been reserved in the Exhibition for this fine specimen of the 
topographic art. 

SPEED OF AN AMERICAN IRONCLAD. —The double-turretted iron- 
clad steamer Monadnock, recently made the passage from Rio de 
Janeiro to Montevideo in five and a-half days. Her speed on the 
trip is given in the Scientific American as follows :—Averag 
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number of knots per hour, 7°37; the greatest distance run in 
twenty-four hours, 184°2 knots; the least distance, 173°. Total 


time under way, five days eighteen hours; total amount of coal 
consumed, 168 tons 17 cwt. 67 lb.; average consumption of coal per 
day, 29tons 7 cwt. 161b. Total revolutions of starboard engines, 
519,367; average per minute, 62°7; greatest number per minute, 
66. Total revolutions of port engines, 522,093; average per 
minute, 63; greatest number per minute, 66. 

AMERICAN STEAMSHIPS.—In an article in the Scientyfic American 
claiming for American steamers the credit of being more econo- 
mical than those of any other country, it is stated that two 
steamers were recently built to run between New York and Rich- 
mond. The ships were exactly alike in every respect as to shape, 
model, and engines, and differed only in the cut-off, one using a 
fixed cut-off of the Stevens’ pattern, and the other the rotary 
plan of Herman Winter's, which can be used at all grades of ex- 
pansion at the will of the engineer. The ship with the variable 
cut-off, it is stated, runs the distance in two and a-half hours less 
time than the other and consumes three tons less fuel. Fifteen 
years ago the Collins ships, with fixed cut-offs, consumed 80 tons 
of coal per twenty-four hours. The Fulton and Arago, vessels of 
2,500 tons burthen, running between Havre and New York, make 
114 knots per hour on 50 and 55 tons of coal; and the Cawhaba, a 
vessel of 1,800 tons burthen, makes 11 and 12 knots on 40 tons 
average consumption. The largest of the Pacific mail steamships 
are 3,500 tons burthen, and can steam an average of 12 knots an 
hour on 35 or 40 tons of coal per twenty-four hours. The Cunard 
ship Persia burns three times as much. The Cunard steamship 
c has oscillating engines, with 80in. cylinders and 66in. 
stroke, geared so that the screw shaft makes two and a-half 
revolutions to one of the engines, and burns 80 tons per twenty- 





| lever and weight 
| required to just move the friction plunger /f. 





four hours. Yet, says our contemporary, the Re de Italia, a huge 
ironclad vessel nearly 300ft. long and 50ft. wide, crossed the At- 
lantic at a speed of 114 knots on 40 tons of coal per day. Still 
the greater part of the carrying trade with Europe is carried on in 
English ships. 

A New Foc Sicnan, —On one of the South Farralleone 
islands, off the coast of California, a long rocky subterranean 
passage is open at one end to the ocean and at the other end to 
air. In rough weather the sea is driven into this cavern with 
such force as to drive a strong current of air out of the land 
opening of the passage. Colonel Bache, of the engineering corps 
of the United States army, fixed a fog whistle to the land opening 
of the tunnel, which performed well except for two hours at low 
water, until one stormy day it was dislodged and carried away by 
the force of the wind. A second whistle of iron has been fastened 
by heavy bolts to the rock, and now works efiici y as a warning 
to mariners in bad weather, 
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MR. HICK’S EXPERIMEN 
OF LEATHER COLLARS 
LINDERS. 

THERE has long been a lack of trustworthy experiments on the 

ratio between the gr pressure exerted by the liquid con 

tained in a hydraulic | und the useful pressure trans- 
mitted by its piston. The only results published up to the 

present are those by Dr. Rankine, who states that, “fr i 

ments Messrs. More” and himself, “it appear: 

friction between a plunger and its collar is about one-tenth of 
the total effort of the water on plunger; at all events, some- 
where between one-ninth and one-eleventh.” But to say nothing 


TS ON THE FRICTION 
IN HYDRAULIC CyY- 





CSS 





by 


the 











of the evident fact that the friction of hydraulic plungers must 
vary with their diameters, the following very important series of 
experiments we now publish show that, when the laces aré 
in thoroughly good working order the friction of a ram of an 
ordinary size is much Jess than one-tenth of the gross load. As will 


be seen the experiments were carried out by means of an admira- 


‘ 
tu 


bly ingenious and complete apparatus, the joint invention of 

Mr. John Hick, C.E., of Bolton (a member of the late Govern- 

ment committee on chain cable and anchor proving establish- 
: : 


n able assistant 








ments), and of Mr. Liithy, engineer in his 
employ, and the inventor of an ingenious and original hydraulic 
packing press, which we have already described and illustrated. 
We may state that the undertaking of these experiments, 
which have been conducted in a most scientific and thorough 
way, Was suggested some t Mr. Hick by Mr. Paget: the 
results have been liberally placed at this gentleman's disposal, 
and to his courtesy we : in turn indebted for the drawing and 
particulars we now publish. There i iateness in 
the fact that this work has been ¢ 
gentleman’s father, the late Mr. Bx 
contrary to the popular belief 
form of self-tightening col] 
presses, and upon the friction 
his son has now been experime! 
fact is acknowledged in ai 
from the son of the celebratk L 
An examination of the engraving will show 
the apparatus employed. It will be at one 
or expense d in « 
may be looked upon as settling for ever the character and amount 
the friction of the sel htening packings of hydraulic ma- 
chinery when the surfaces are comparatively new and in good work- 
ing order. In making : the first step nec 
was evidently to ascertain by a trustworthy apparatus the u 
pressure exerted upon the water by the loaded plunger p, which, 
for better distinction, may be called the pressure plunger. The 
plunger employed was of steel, jin. in diameter, upon which any 
pressure up to 34 tons per re inch could be brought t 
a carefully graduated lever, with fixed and s 
weights, ‘ver and connecting links moving on hardened 
steel knife edges. This plunger p passed loosely through a brass 
gland, and then through a cupped leather washer. It is evident 
that the nett pressure on the water would be equal to the load on 
the plunger, minus the weight that would be necessary to over- 
come the friction of the plunger in the gland and the leather 
washer. To find the amount of this friction a second plunger f, 
of the same diameter as the pressure plunger, and which may be 
called the friction, plunger was employed. This plunger passed 
first through a gland and leather washer, then through a chamber 
filled with the fluid under the pressure, and finally again through 
a washer and gland. The three sets of washers and glands were made 
exactly alike in all their dimensions, so that each of them could 
fit into the place of either of the others, and that part of the 
friction plunger passing through the water, or the distance from 
washer to washer, was just double the length of that from the 
washer to the inner end of the pressure plunger. The pressure 
plunger p was then loaded by the lever and weight above referred 
to, and to this the pressure of the atmosphere on the sectional 
area of the plunger was added. By means of another graduated 
it was then ascertained what weight was 
This weight repre- 
sented the friction of two glands, two leathers, and double the 
length of plunger exposed to the pressure of the water, and 
by deducting half of it from the load on the pressure plunger 
the nett pressure of the latter on the water was correctly ob- 
tained. The leather washers and glands were then changed 
amongst each other in order to find whether the friction was in 
all of them the same, but no perceptible difference was found. 
One of Fogg’s mercurial pressure gauges was attached to the 
apparatus, and the position of the mercury in the indicating tube 
was marked each time the nett pressure on the water had been 
ascertained. A correct pressure gauge having thus been obtained, 
the trials on the friction of leather collars on rams of different 
diameters were made. The apparatus constructed for this pur- 
pose consisted of a vertical framing, into which a short cylinder 
of different diameters could easily be fixed. “From the top of the 
framing a steelyard was suspended, whose weight-hook was 
attached to the ram or plunger P, which passed right through 
the cylinder, a leather collar being provided at each end of the 
latter. Water was pumped into the cylinder.and brought to the 
different desired pressures by a small force pump, the man in 
charge of the pump being able to watch the position of the 
mercury in the gauge. The lever of the pressure plunger was 
loaded each time to the corresponding pressure so as to form a 
regulator during the operation of measuring the friction of the 
ram, which was easily obtained by means of the. steelyard, 
loaded sufficiently to move the ram ducts, the weight of the ram 
itself being duly taken into account. Half of the weight applied 
to moving the ram gave the friction of one leather collar. In 
order to be certain that the pressure in the cylinder was the 
same as that indicated by the first-described apparatus and the 
pressure gauge, all three were placed at equal distances from 
each other, and connected by pipes of the same length and bore 
and with the same number of bends. In order to ascertain 
whether the water pressing against the sides of the ram had any 
influence on the results, longer cylinders were made in which the 
length of ram exposed to the water was several times that of the 
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first ones, and the same collars were again used ; but there was 
no perceptible difference in the friction under equal pressures. 
Friction of Leather Washer for Ram hin. diameter. 








Leather washer, new and stiff. Leather used before., Second leather. 





Gross load | Friction} Friction in |,.. | Friction i Prictio 
vi | Friction} Friction in Friction — 1D! Friction | Ptiction ia 











onram | of ercentage er 
jin. diam. | washer sens load. In lb. | og ntage. in tb. ce Ln ge. 
Ib 1b. 

50 13 26°0 | 18-0 9 18-0 
100 12°5 125 85 1s «| (18°0 
150 sh 120 746 i 10-0 
200 on 10°0 G5 v0 10% 
2 23 96 hr4 23 96 

’ 27 0 4°9 27 90 
30 ] 51 a4 2 2 

400 2 5°6 41 a | 77 
450 ’ i0 34 75 
500 ) a8 7 "4 
600 33 38 63 
799 | 33 44 62 
+00 | 30 45 6 
you 31 48 53 

1,090 a3 45 48 
1,100 2 48 43 
1,20 4 50 #1 
1,300 | | 50 38 


'riction of Leather Collar for Ram 4in. Diameter.—-Leather new 
and stiff ; sparingly lubricated. 
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Pressure on din. | Friction of 




















— sure ——- ram. | leather in Ib. a of 
Ib. Ib | 
37 1SS°7 2365 110 46 
SY os a 446°2 5600 117 20 
132 | 673°2 $448 125 1°48 
180 | 918 11520 130 1-12 
227 14528 Ww 7 
273 17472 214 1-22 
3: 21248 228 | 1-07 
24128 280 } 16 
27136 334 1°23 
20400 389 127 
36736 459 1°25 
| 34068 42752 543 1°26 
3886°2 48768 641 131 
4415 55360 753 1°36 
61888 823 1°33 
67840 1047 154 
o8690 73600 1147 1°55 
1°28 


Average percentage of 15 = 


Friction of Leather Collar for Ram 4in. diameter.—Leather 
well lubricated. 





Depth of leatber touching ti 3 
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41 299°) 2624 i 37 1°40 39 1°50 
87 4137 68 70 52 Ova 70 1°25 
135 sO 095 78 ogi £0 0-92 
180 a4 072 109 On7 &5 073 
227 RS 060 116 os0 92 063 
273 93 0°53 182 ory2 105 0°60 
321 103 050 174 Os 125 én 
369 123 0°52 igy Os0 140 0°59 
419 140 052 079 154 O57 
463 156 O52 O76 168 0°56 
Siz 176 0-49 O67 180 050 
651 231 0:55 O67 231 0°55 
755 312 Oud 4 0°77 280 O58 
852 335 o6! 420 077 35 O56 
952 375 O61 493 Osi 360 059 
1,052 432 063 553 O83 | 390 | 058 
1,150 520 0-70 | | 
1,250 6375°0 | 80000 600 075 } j 
Average percentage of 16 = 0°61 | 0846 | 0-703 
Friction of Leather Collar for Ram 8in. Diameter. 
Leather new and spar-| Leather used before, 
ingly lubricated. well lubricated. 
{owe | oe 
_ Equivalent |Pressure ,..,;..| Friction in |... Friction in 
pegs ag pressure per | on Sin. F “~ _ | percentage F — percentage 
on ey, Sauare inch. | ram, = of load. a of load. 
ram—lb. = | 
87 4437 22272 102 0°46 0°42 
135 688°5 34560 162 0-47 0°42 
180 918°0 46080 207 0°45 0°39 
297 7 582 255 O44 0-32 
3 | 69888 | 321 0°46 O-3l 
| } 82176 389 0-47 0-33 
36° 819 | 9446e | 415 0-44 029 
419 21369 107264 547 O51 0°27 
463 2351-3 53 509 0-48 0°30 
562 | 2s712 690 0-48 0 26 
651 3320°1 866 0-52 0-26 
755 3850°5 | 989 046 0°29 
852 4345°2 | 1047 O48 0°27 
952 4855°2 422! 0°46 O28 
1052 5365°2 1320 0-49 032 
1150 5865-0 1475 050 0°32 
1250 63750 | 1600 990 0-33 
| AvVérage percentage of 17 = 0-474 0-316 








RESULTS FROM THE EXPERIMENTS. 

The friction increases as the pressure increases, 

The friction of, the leathers for rams of different diameters, 
if the pressure per unit of area be the same, increa#és in direct 
proportion with the diameters, or with the square roots of the 
respective gross loads... .. 

The depth of the leather does not affect the friction on the 
ram. In several of the experiments the leathers were cut after 
the first trial to half the depth, and after the second trial to 
one-quarter the original depth, and the results, in all three cases, 
were practically the'sime. This led to the belief that the water 
pressing against the sides of the ram produces a friction equal 
to that produced by the leather per unit of area acted upon by 
the water. New cylinders were therefore tried, in which double 
the length of ram was'opposed to the pressure, and_the friction 
was again the same. It is thus evident that the depth of the 
leather and the length of ram in the cylinder haye very little, or 
practically, no influence on the total friction. In fact, it appears 
that the whole friction is produced just where the leather 
emerges frum the hollowed part of the groove and begins to lean 
against the ram. 

The experiments made with leather collars for a ram 4in. in 
diameter, the leather being quite new and stiff and sparingly 
lubricated, show the greatest friction to be 1°55 per cent. of the 
pressure on the area ‘of 12°56 square inches, and the smallest 
friction as 1°07 per cent. If we take 1°5 per cent. for a 4in. 
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ELDER’S STEAM STEERING GEAR. 





























In the annexed engravings we illustrate a novel form of steer- 
ing gear invented by Mr. Elder, of Liverpool. It is certain that 
the march of improvement in steering gear has been very slow, 
and that a large proportion of the casualties which occur at sea 
is due to the inefficiency of the arrangements placed at the 
disposal of captains for steering their ships. A multitude of 
schemes have been brought forward from time to time for con- 
trolling rudders; but these are all more or less inadequate to 
meet the case of large vessels. Arrangements which were very 
suitable for small ships are totally unsuitable for the gigantic 
hulls of the present day; and it can hardly be denied that the best 
steering gear hitherto appliedin practice is behind the age, inefli 
cient, mechanically defective, and, as a rule, unequal to the de- 
mands made upon it. 


power—manual labour—has been as yet applied to the steering 


of ships; but manual labour, although it may suffice for fair | 


weather and smooth water, is not competent to deal with 
heavy ship in moments of danger. Every attempt to increase 
the leverage with which the steersmen work, has resulted, as a 


matter of course, in loss of speed; and the time which should | 


suffice for turning a ship half round is barely enough to bring 
the rudder over some 35 deg. 
tiller-ropes, with doubtful advantage. 
and compact arrangement, it is true, but unless the screws are 
made with a very sharp pitch they lock up the rudder, and thus 
the wheel, instead of being “taken out of the hand” of the 
steersmen, is held fast, and something is sure to give way under 
the shock of a heavy sea., 
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Again, it is obvious that under all, or nearly all existing 
arrangements, the leverage with which the tiller-ropes act on the 
tiller is decreased as the rudder is brought over to port or to star- 
board, and thus at the moment the greatest power is required 
the least is available. The grand desideratum is more power. 
It is absurd in these days of mechanical science to place forty or 
fifty men to steer a ship, and this number has been sometimes 
required on board our ironclads. The difficulty lies in 
discovering some method of applying power other than that 
of man, in the form of a simple machine which shall not clash 
with the prejudices of sailors, and this object we think Mr. 
Elder has very fairly effected. The wheel may be retained, but 
how, instead of controlling the rudder, it only acts on the valve 
gear of a very simple form of steam engine, and thus one man 
1s enabled to steer the largest ship by the ordinary motions with 
the wheel; and while the power is applied to the greatest advan- 
tage when most required, shocks and strains due to the sea are 
transmitted not to rigid iron or woodwork, but to an elastic 
cushion of steam. 

Mr. Elder's stesring gear may be thus described :—It consists 
of asole plate A, A, Figs. 1,2, and 7, fitted on to a block of wood 
bolted lengthwaysacrossthedeck. Itmay be placed on the hurricane 








With a few exceptions but one form of | 


Screws have taken the place ot | 
They constitute a neat | 











deck, poop, engine-room, or any convenient part of the ship. To 
the sole plate is bolted the horizontal steam cylinder B, in the 
centre and in line of its length; the cylinder is fitted with a 
piston, and has a double rod a, a, passing through both covers; 
to the extremities of the rods, chains 4, b, are attached, which 
pass round the sheaves E, E, 
of sole plate. 


mounted on standards at the ends 
These chains are’turned back to midship, and are 











each in separate grooves, made dead fast to the driving wheel, 
having the attachment as far round both ways as admits of the 
length of stroke of the piston, which will now communicate port 
or starboard motion to the driving wheel at the will of the 
steersman; the wheel is keyed on to a shaft G which lies at 
right angles to the cylinder, and is carried in bearings bolted to 
the sole plate. On this shaft, close to the driving wheel, is 
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keyed a wheel of larger size, round the rim of which 
there are three grooves; one—the broadest—is for the brake 
strap, the other two are for the port and starboard leads 
or tiller chains c, c, each made dead fast so far round 
the wheel. The leads are provided with tautening screws #, ?, 
by which they can be adjusted in tension and mid- 
ship uniformity of rudder to piston; the leads may be 
long or short, as the case may be, depending, as in the 
i Way, upon where the gear is placed. The con- 


° 
nection of the leads te the rudder, is effected by the compensating 








tiller, Figs. 3, 4, and 5, the principle of which will be alluded to 
presently. It will now be seen that the motion from the piston 
is communicated by the piston rod chains to the driving wheel, 
alongside of which isfixed the tiller chain wheel, round which are 
the chains connecting it with the rudder, so that the motion of 
the piston is followed by that of the rudder in an opposite 
direction. In reference to the brake strap, which lies in the 
broadest groove of the steering wheel, it is tightened or eased at 
pleasure by the pressure of the steersman’s foot more or less on 
the horigental lever m, which is fitted on the rocking shaft d, 
Fig. 1; the bearings of which are bolted to the sole plate ; the 
inner end of the shaft extends as far as the brake strap, upon 
which it operates by two very short cranks. This brake is in- 
tended to keep the rudder steady at any point of the sweep 
required, and also to keep it from lashing about in a heavy sea. 
Its hold being frictional no damage can accrue from any stroke, 
as the steersman cannot lock the rudder fast. 

The motion of the piston is regulated by means of the steering 
handle d, which may be made to assume the form of the ordi- 
nary wheel. It is mounted on the valve rocking shaft ¢, which 
passes through the stuffing-box into the steam chest ¢, actua- 
ting the valve which admits steam to or from either side of 
the piston. The traverse of the steering handle or, what is 
synonymous, the amount of opening for steam and exhaust, is de- 
cided by the steam screws p, p, which are so adjusted that’ the 
amount of opening will suffice to move the gear at a moderate 
velocity from hard over to hard over, the time occupied being 
about three to four seconds in large ships. The steering 
handle is provided with a slide piece which, when released by the 
steersman, slips downwards into a central notch in the quadra- 
ture, which enables him in the dark, and at all times, to tell the 
midship position. The slide valve is so constructed that a con- 
stant cushion of steam is maintained at both sides of the piston, 
whether in rest or in motion, so that at all times it is prepared 
with a yielding strain to meet the stroke from a sea on the rudder; 
and to render this perfect the cylinder clears iteelf of any water 
that may collect"by means of the peculiar arrangements of the 
ports and steam chest, as shown in the steam chest ¢, Fig. 2, 
the light dotted lines showing the course of the ports 
till they enter the cylinder at the lowest point in the circle. 
It is therefore evident that the merest particle of water present 
will at once be expelled through the exhaust while the apparatus 
isin use. As regards the cushioning of the piston it may be well 
to explain that the pressure is the same at both sides of the 
piston when the steering handle is amidships, and further that 
is the amount of exhaust opening which decides the speed of the 
piston from starboard to port, so that in consequence of the elas- 
ticity of the steam and the entire absence of toothed wheels or 
screws, there is no possibility of a break-down occurring either 
to the rudder or steering gear, however often a sea may strike. 

Figs. 3,4, 5 represent the compensating tiller—a very important 
part of this invention. It consists of a boss or band to fit on to 
the rudder-head, and has two radial arms, arranged approximately 
at right angles to each other, extending aft for two feet or so. 
These arms are tied at their extremities by a stretcher or stay 
having two small quadrants near the corners of the compensator 
to bear up the link bars when extended. This frame is one 
solid piece of wrought iron of a right angled triangular form, to 
the extreme corners, L, L, of which the link bars K, K, are 
jointed; those link bars pass each other, and their extremities 
are fitted with a short jointed eyelet, to which the port and star- 
board leads, C, C, from the steersman’s gear are attached, and 
which are worked taut, seeing that the distance of the points of 
delivery and uptake are at all times a corresponding distance 
irom the swing centre of rudder. The object of this simple 
appliance is to equalise as far as possible the resistance to be 
overcome in all positions of the rudder. When the rudder is put 
hard over it receives the full force of the stream or run, and 
this force is increased as the angle of the rudder increases, yet the 
leverage of the ordinary tiller decreases in the same proportion, 
which science and common-sense show us to be absurd. 

The advantages gained by the compensator will be readily 
perceived from the engraving. Fig. 3 shows the compensator 
amidships, and represents a length of lever, the same as if it 
were a common straight iron tiller from rudder centre, to O on 
the dotted line. In this position the power of both will be alike. 
Fig. 5 shows the compensator hard up; the length of leverage 
by it will now be found to have increased, and measures from 
rudder centre to centre of joint L. If the point O is now 
looked for it will be found to have diminished in leverage, the 
length of lever remaining measures at a right angle from the 
dotted line passing O to rudder centre. Then, with this com- 
pensator amidships, corresponding in length to a common tiller 
of the same length, and motion being given in both cases to 
hard aport or starboard, we find by demonstration that the 
compensator has increased the purchase for the man or machine, 
while the ordinary tiller has lost it. The difference is 
shown by the distance of the point L from the dotted line 
passing O, showing the purchase under the heaviest strain to 
be just doubled. It is hardly necessary to add that the same 
thing takes place at the hard over on the opposite side. The 
link, which is at present extended, will then collapse, and the 
other will extend to the line of pull. The arrangement shown is 
for athwartship tiller ropes, but others, embodying the same 
principle, can be made to suit diagonal leads, as in the case of a 
round stern; or fore and aft leads, as frequently adopted in 
auxiliary screw ships. 

The third and last part of this invention is the application of 
a submerged system of connection to the rudder body, at a few 
feet below the float line. This is intended for ships of war, to 
zive security against the carrying away of the rudder head, which 
is the most vulnerable point. Fig. 8 shows a plan of a ship or 
steamer’s stern cut through, say, 4ft. below the water line, which, 
in a war vessel, varies very little. The rudder R at about that 
depth, is fitted with two gun-metal segments M, which may be 
said to compose three-fourths of a circle; round the rim is cut a 
deep groove seat, for the port and starboard chains to lie in; each 
of these chains is made dead fast close to the rudder, and is 
of the pitch-link kind, same material as the rudder mounting. 
Opposite each arm of the segment there is a strong stay bolted 
to the under side of the rim, the other end of which is bol*ed to 
che rudder; these stays are intended to strengthen the segments. 
he chains from the segments are each connected toa smooth 
straight rod which passes to the inside of the vessel through 
tubes fitted with glands and stuffing boxes, which make the 
rods water-tight. To the inner end of the rods are fastened the 
continuation of chain leads going forward some distance, and 
there passed round a grooved wheel, the axis of which is 
parallel with that of the rudder; these chains are made dead fast 
to this wheel. Between the wheel, which is a duplicate 
of the one on the rudder outside, and the rods, the chains are 
provided with adjustments, so that they work slightly in tension. 
The upright shaft, on which is keyed the wheel already alluded 
to, not shown in the plan, may pass up and down through any 
number of decks, after the manner of a capstan, and on any deck 
convenient, the compensator is keyed on, to which is applied the 
leads from the steering wheels or machine gear. li manual 
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power is to be employed, any number of hands can be applied by 
tillers to the upright shaft, on any or every deck; the tillers can 
be pcg a at pleasure. By this arrangement the steering 
gear can be all kept below the float line, and so be secure from 
accident as far as possible. 

Referring slightly once more to the invention in review. 
The volume of steam required for working the apparatus is not 
great. The steam may be taken from the main boilers in 
steamers, or from the small water-distilling and anchor-hoisting 
boiler now almost invariably fitted to all vessels which make 
long voyages. The invention appears to have been carefully 
brought out ; the arrangements are simple, and unlikely to clash 
with the prejudices of the sailor ; the steersman takes his turn 
at the wheel just as usual ; one of the engineers looks now and 
then after the gear, but the steersman does not positively know 
whether the motion is communicated directly from the wheel to 
the tiller, or through a slide valve ; the apparatus can be made 
sightly, and even elegant, its cost is small, and it hardly requires 
more attention than the ordinary gear as regards oiling and look- 
ing after. In small steamers it may be more simple than we 
have shown it, and, taking it upon the whole, we think it 
deserves the attention of shipowners and others interested in 
such matters. 





BRITISH ASSOCIATION OF GAS MANAGERS. 
(Continued from page 379.) 
First Day’s PROCEEDINGS, 
THE following on “‘ The Lighting of Railway Carriages with Gas,” 
was read by Mr. Joseph Wood, of the Gasworks, Bury, Lancashire. 
The early modes of lighting railway carriages have for many 
years been a matter which has caused railway companies no little 
trouble and annoyance from the numerous complaints which have 
been made by passengers, particularly during the winter season, as 
to the very insufficient manner in which carriages were lighted, 
the lights from many of the lamps being, as some of the complaints 
remarked, just sufficient to ‘“‘make darkness visible.” Those com- 
plaints, however, do not seem to have had the desired effect upon 
either the officials or directors of most railway companies, or they 
would no doubt, have tried the system in use on the Lancashire 
and Yorkshire, Metropolitan, Great Northern, North London, 
Manchester, South Junction, and Altringham, and other railways, 
or some other system, on one or more of their local or short trains; 
and if from the experience thus acquired found satisfactory, have 
adopted or improved upon it, so that before now we might have 
had all trains, and more particularly express trains, travelling 
long distances without stopping, comfortably and_ brilliantly 
lighted. The apparatus used by the Lancashire and Yorkshire 
and other railway companies is upon Mr. Newall’s plan, amd con- 
sists of a gas-holder with the side made of india-rubber cloth in 
the form of the bellows of an accordion, with flat metal or wood 
top and bottom, the weight of the top and sides being sufficient to 
ive the pressure required to supply the light in a train; the india- 
‘ubber cloth is protected by straps and rings of iron which com- 
pletely guard it from any damage by rubbing against the sides of 
the box containing the holder. These gas-holders are made of 
various dimensions, and generally placed either in a compartment 
at the end of the guards’ room, or on the top or under- 
neath the carriages. Those used by the Metropolitan Railway 
Company are on the top, the outlet pipes to supply the 
burners run along the roof, and are connected with the pipes on 
the other carriages by strong india-rubber tubing, each pipe end 
having a stop-cock with union, so that the connection may be 
easily broken if required. From these pipes smaller ones are 
earried through the roof to the burners, which are enclosed in 
glasses so attached to the roof that they may be easily removed 
when they require cleaning. During the early period of lighting 
milway carriages with gas many complaints were made of the un- 
steadiness and sometimes sudden extinction of the light; and not 
without reason. Ihave on several occasions seen the light go out 
suddenly, and have had to travel the remainder of the journey in 
darkness. But now there is no cause of complaint on this score, 
and I have frequently travelled on very quick trains, both in the 
hilly districts and along the sea coast, when the wind has been 
strong and gusty, and the gaslights have remained almost as steady 
as in the room of a house. The manner of filling the flexible 
holders with gas when a good head of water can be obtained is by 
lacing as near as possible to the platform at the station a vessel 
the form of a steam boiler is preferred) sufficiently strong to 
sustain a pressure of from 201b. to 301b. on the square inch; this 
is connected at the bottom with a pipe and valve to the water 
supply, and to the water outlet pipe to the top; or toa dome on 
the top is fixed an inlet pipe and stop-cock to receive the gas from 
the mains, and an outlet pipe and stop-cock to the pipes for sup- 
plying the holderin the carriages. This vessel is first filled with 
water, the water supply is then shut off, and the gas supply and 
water outlet opened; as the water is withdrawn the gas takes its 
place, until the vessel is filled; the gas inlet and water outlet 
are then closed, and the water supply turned on. This compresses 
the gas to a density or pressure equal, if required, to the height 
of the column of water supplied. it is then ready for charging 
the holders in the carriages. For this purpose a flexible tube, 
attached to the outlet pipe from the vessel, is connected to the 
inlet pipe of the holder, and the outlet gas stop-cock being opened 
the gas is forced into the holder until it is filled. The gas 
is then turned on to the burners, and they are ready for lighting. 
Another method of filling has recently been adopted by the Great 
Northern Railway Company at King’s Cross station, the Metro- 
politan, the South Junction and Altringham, and by one or two 
other railway companies, which works exceedingly well; but the 
flexible holders cannot be filled so quickly as by the method pre- 
viously described. It is as follows :—A supply gas-holder and 
tank are provided of a suitable size and form, square or rectangu- 
lar is preferable, made much deeper in proportion to the area of 
the top than holders used at gasworks are, and of such weight as 
will a give pressure equal to from 20in. to 24in. of a column of 
water. A crab orcrane having such a train of wheelsthat the holder 
may be lifted easily is fixed to the floor with a chain passing over 
a pulley and attached to the top of the holder; one pipe answers 
for inlet and outlet, having two connections outside the tank with 
a stop-cock to each, one the inlet from the supply main, and the 
other the outlet to the pipes for filling the flexible holders; in 
filling the supply holder the outlet stop-cock is closed and the 
inlet opened, the holder is then hoisted at a sufficient speed to 
allow the gas from the mains to flow rapidly into it. When full the 
inlet cock is closed, and the holder released; it is then ready to 
supply gas to the holders in the carriages, with flexible pipes, &c., 
in the same manner as described in the other method. he time 
occupied in charging one of the flexible holders with gas from the 
supply vessel first described, when at a pressure of 151b, on the 
square inch, is about forty-five seconds, and when charging from 
the supply holder as last described, and having a pressure of 20in. 
to 24in. of a column of water, the time occupied is about three 
minutes. The time thus occupied is so short that if filling 
apparatuses are fixed at some of the principal stations where 
trains invariably stop for five minutes, there would be ample 
time to fill up the hold 
Many objections have been raised against this system, sore of 
which I may here mention. One is that the illuminating power of 
the gas is diminished by being in contact with the water in the 
filling apparatus; but this is to such a very small extent that it is 
scarcely discernible. I have often seen trains lighted with gas 
supplied on this principle, and there has been no perceptible 
diierence between the lights in the train and those at the station. 
Another objection is that the flexible holder occupies too much 
space, The holders generally used on the Lancashire and Yorkshire 
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ers in the carriages before the train started. | 





Railway occupy a space equal to one compartment of a second- 
class carriage, viz., about 6ft. Gin. by 6ft. 6in. by 6ft., and will 
contain about 240 cubic feet of gas. The trains are composed of 
two, three, or four sections, and each section of three or four 
carriages and a van according to the traffic. One of these sections 
contains from twelve to fifteen lights, and a holder of the capacity 
named will carry gas sufficient to supply that number of burners 
for five hours, each burner consuming three cubic feet per hour, 
and the holder does not occupy more than one-twentieth of the 
space of the train. Trains are now running with holders of the same 
capacity as here described, and supplying the same number of 
lights over a distance which occupies four and a-half hours to 
travel without requiring to be re-charged. Another objection is 
the liability of the flexible holder to be damaged by constant 
expansion and contraction. The holders are made of india-rubber 
and cloth combined, therefore not very elastic and the pressure of 
gas in them is not sufficient to expand the material so as to injure 
it. There are holders now working which have been in use for the 
last five years, and the material seems as good as when first put in. 
Another objection is that if the flexible holders were allowed to 


remain charged with gas for a number of days, air would pass | 


through the pores of the india-rubber and, with the gas, form a 
highly explosive and dangerous compound. This is quite impos- 


sible, as the pressure of the gas inside the holder is greater than | 
the air outside, and therefore if the material was porous the gas| 
| plaints had been made by passengers, and I have been told that 


would ooze out and empty the holder. The cost of gas in com- 
parison with oil as at present used is greatly in favour of the 
former, and the increase in illuminating power is with coal gas 400 
to 500 per cent., and with cannel gas 600 to 700 per cent. Other 
methods have been tried, but have not met with the same success 
as this. Among these may be classed the high-pressure system. 
This system would be a great advantage with, as regards the space 
occupied and the extra quantity of gas that might be carried, if a 
proper apparatus could be obtained to reduce the pressure from 
the gas holder to the burner. This has often been attempted but 
as yet not successfully accomplished. 
much experience in connection with any other method of lighting 
railway carriages than the one described, I do not feel qualified to 
touch upon any of them, but perhaps our friend Mr. Hall will 
give us some information on the subject. 


The Chairman: Perhaps Mr. Wood would give us some more | 


I did not‘quite understand 





exact account of the comparative cost. 






how the illuminating power was estimated—whether it was against 
a certain weight of oil or a certain cost of oil, You say, I think, 


that the illuminating power is 400 or 500 per cent. in favour of gas 
manufactured from coal, and 600 or 700 per cent. in favour of gas 
manufactured from cannel; but are you then speaking of compara- 
tive cost or comparative quantity ? 

Mr. Wood: It is not cost, it is the light given. 

The Chairman: You think that there is six times the light given 
by the consumption of three cubic feet of gas per hour that there is 
from an oil lamp? , 

Mr. Wood: Yes, from an ordinary oil lamp. 

The Chairman: I should not have imagined that. 

Mr. Wood said he had proved the fact by some 
made for the Lancashire and hire Railway Company, in 
company with Mr. Fothergill. They measured the light of six oil 
lamps and found it did not exceed that produced by the gas burn- 
ing at the rate of 3ft. an hour. 

The Chairman: What were the oil lamps consuming 
grains or ounces per hour? 

Mr. Wood: The quantity of oil consumed by six lamps, burning 
six hours, was 1 1b. 3) oz. 

The Chairman: That is equal to thirty-six hours with one lamp. 

Mr. Wood: Yes. The experiment that was made, was made 
just to compare the cost of oil with t! f 

The Chairman: That is just about double the weight of a sperm 
candle consumed for the same time. Are you sure that you are 
correct ? 

Mr. Wood: O, yes, I am positive of it, because the experiment 
was performed twice—on two different days, 

The Chairman: But how did you ascertain the illuminating 
power which you take to be six or seven times greater than the 
oil? 

Mr. Wood: By burning lamps in the same manner. 

The Chairman: But how did you measure the comparative 
light ? 

Mr. Wood: By the photometer. We could not mea 
the carriages. We had a similar burner consuming a like 
of gas. 

The Chairman: Wiil you add the details to your paper before we 
publish it? 

Mr. Wood: I have no objection. 

Mr. Warner: May I ask what is the cost of lighting one com- 
partment with oil, and what is the cost of lighting the same com- 
partment with gas, leaving the illuminating power out of the 
question, supposing that the lights are equal’ 

The Chairman: It seems that each consumed half an ounce of 
oil in an hour, as nearly as possible. Therefore, we can easily make 
the calculation. 

Mr. Wood: The cost of the oil was a little under 6)d., and the 
cost of the gas burned during the same time was 3jd. 

Mr. Warner: We will say in round numbers that it is about a 
penny an hour for oil and a halfpenny an hour for gas. 

Mr. Wood: Yes; the saving was 23d. 

Mr. Warner: And both gave an equal light ? 

Mr. Wood: No; the light of the gas is six times greater than 
that of the oil. I have here a return from the London and North- 
Western Railway Company: 17 oil lamps burning each three pints 
per week, or 6 gallons 5 pints at 5s. per gallon, £1 11s. 10id., 
against an equal consumption of gas, taken on an average of eight 
weeks = 1,525 cubic feet at 3s. 9. = 5s. 8)d.; difference in favour 
of gas, £1 tis. 2d. 

The Chairman: That is 3s. 9d. per thousand feet burning ? 

Mr. Wood: Yes. 

The Chairman: That is exclusive of any waste? 

Mr. Wood: Yes. 

The Chairman: What is the cost of manipulation ? 

Mr. Wood: I cannot speak to that. 

The Chairman: What is the value of the room taken up in the 
train. 

Mr. Wood: I cannot speak to that. 

In reply to a member, Mr. Wood stated that the cost of the 
gas supply was doubled if the water was wasted after being once 
used. 

The Chairman said that the water might be allowed to run into 
a cistern and then pumped back again. In that case the cost of 
pumping would have to be added. 

A member said it was desirable to ascertain the best mode of 
filling the chambers with gas, and it would be well if engineers 
would consider what was the best plan to recommend. 

The Chairman: The first question is that of cost. 
Wood put the different costs together ? 

Mr. Wood: No, I cannot. I made inquiries from the Lanca- 
shire and Yorkshire Railway Company to get correct data, but I 
could not get any information from them. 

The Chairman: I believe you know something about an explosion 
of one of the gas apparatus which took place at a station some 
Perhaps you_can give the meeting some information on 
that subject. 

Mr. Wood: It is some four or five years ago. The explosion 
took place in one of the boilers—if you can call them so—in which 
the gas was compressed in this water process. It had not been in 
use for a week or a fortnight, and the outlet intended for the gas 
had been opened and the water had been allowed to run away from 
it. There was a.mixture of atmospheric air and gas, which I 
suppose were in just suflicient proportion to form a very explosive 
compound. From the information given at the time it seems that 
the man who had charge of the apparatus turned on the water but 
he could not wait long enough to let the mixture flow out. He 
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| applied a light to a half-inch pipe at the top, and the explosion 
| immediately followed. 


The Chairman: It did not take place in the carriages ? 

Mr. Wood: No, it was in the filling apparatus. The light was 
applied immediately at the top of the boiler. ss 

Mr. Warner: Are there any governors or regulators ? 

Mr. Wood: No; you can regulate the pressure of the gas by 
small taps inside. 

The Chairman; But what is the pressure ? 

Mr. Wood: About an inch or an inch and a-half, 

Mr. Atkinson: Does not the motion of the train cause an oscilla. 
tion of the gasholder which will affect the movement in the pipes? 

Mr. Wood: Not at all. , 

Mr. Atkinson: Do I understand that one of the holders that 
was filled with gas contained about 240ft. 7 

Mr. Wood: Yes. 

Mr. Warner: The holder is simply a diaphragm ? 

Mr. Wood: Yes. sid ea 

Mr. Warner: Does the flexible material at all stiffen ? 

Mr. Wood: No; I noticed some within the last three or four 
weeks, and it seems quite as flexible as new material. 

Mr. Warner: The flexible material which is used emits a very 
disagreeable odour after it has been in use two or three months, 
Is there anything that can be done to prevent that ? 

Mr. Wood: I do not know. I have asked whether any com. 


no complaints had been received about it. 

The Chairman: There is no fiexible holder in the carriage ? 

Mr. Wood : No; it is in the guard’s van, as a rule. 

Mr. Broadhead: Is the gasholder made of the same material as 
the tube ’ 

Mr. Wood : It is about the same. 

The Chairman: I do not understand that the compression 
depends upon elasticity, but that the vessel is like an organ 
bellows, 

Mr. Wood: Yes, like the bellows of an accordion. 

Mr. Sterer: 1 have seen a little with respect to the lighting of 
railway trains with gas, and it has been found very inconvenient 
to light « long train with gas where that train has to be marshalled, 
That has been found an in. 
superable difficulty in lighting a train in the way that Mr. Wood 
has proposed. [ think before the lighting of a train with gas is 
brought to perfection the plan must be for each carriage to carry 
its own gas-holder, of whatever construction that gas-holder may 
be. is 

The Chairman : That would obviously increase the danger. 

Mr. Storer: Perhaps it would, sir; but Lam satistied that except 
in the case of a train just running to and fro, without any separa- 
tion or any change in the position of the carriages, one gas-holder 
will be a very great inconvenience. I have seen it, particularly at 
stations where two or three trains run in and are shunted to and 
fro, and marshalled together again before proceeding on their 















journey. 
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Mr. Wood: The Metropolitan Railway Company have their 
holders on the top of the trains, one on the top of each 
urriage, 

The Chairman stated that another paper on the subject of light- 
ing railway carriages with gas, contributed by Mr. Hall, would be 
read to-morrow morning, eneonmes 

The following paper, 
works,” was read by Mr. T 
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“On the Management of Small Gas- 
. H. Methven, of the Gasworks, Bury 
mean those 


By small gasworks I in towns whose population 


ranges from 800 to 4,000, and in which the work is nearly all done 


by one man. Their small size, which at first sight would lead 
one to regard their management as an easy matter, renders it the 
reverse. Thus directors find it is more difficult to produce a 
regular supply of gas and a moderate dividend in them than in 
those of greater magnitude. This arises from the difficulty in 
obtaining a man with the knowledge necessary for good manage- 
ment for the small wages the directors can afford to give, and 
on account of the small margin left for dividend after paying the 
working expenses, as well as from the limited demand for gas. 
Notwithstanding the care directors have bestowed, the manage- 
ment of such works has not been good; and it is to assist in pre- 
venting the mismanagement so general that the writer has pre- 
pared this paper. ‘The subject may seem trivial tosome, yet tothe 
inhabitants of small towns it is not so, for good management 
would often secure to them the advantages of gas, whilst the bad 
management of neighbouring works would discourage the erection 
of new ones and deprive them of the consequent light. The usual 
plan of introducing gas into small towns is something like the 
A few of the principal inhabitants of the town having 
determined to have it lighted with gas, ask a manufacturer of gas 
apparatus to provide plans and estimates for the projected works. 
Meantime the town is canvassed for shareholders to supply the 
necessary funds and consumers to burn the gas. When the esti- 
mates are received it is found that they exceed the amount of 
capital subscribed for, and the contractor is asked to cut down his 
plans and reduce his estimates accordingly; or it may be plans and 
specifications are advertised for, and those which can be erected 
for the smallest sum are selected, irrespective of their merits. 
Either way the result is the same. The works have as few retorts 
as possible, the retort-house is cramped in its dimensions; there 
are two, and sometimes only one purificr, no meter, no governor, 
the conveniences on the works are small, and the gasholder is only 
equal to the present wants of the town. A manager is now adver- 
tised for as follows :—‘‘ Wanted, by the directors of the Smallport 
Gas Company, a manager. He must be able to make the gus, 
superintend the setting of the retorts, pump the syphons, water 
and repair the meters, take their indices, attend to consumers 
complaints, and collect the gas rates. Wages, 14s. per week, 


with free house and gas, and a limited amount of fuel. 
Applicants must apply in their own handwriting, and be 
thoroughly trustworthy.” After some trouble the directors 


find a man whom they consider a suitable person, and gas 
The works are formally opened by a dinner at the 
chief inn. A band has been hired, the lamps lit, and the “‘ King’s 
Head” illuminated for the occasion. Never was there such a 
notable dinner there. From the chairman to the village postinan, 
all have been toasted, and all have spoken to the sentiment that a 
new era has dawned upon the town, whilst those who are supposed 
to know most about gas affirm that in addition to gas at Ss. 4d. 
per 1,000ft., there will be a dividend of 5 or 6 per cent. From 
day to day the directors visit the works, see the coal heap decrease, 
the tar-well fill rapidly, and find very little coke set aside for sale. 
At the end of the year there is no dividend, {to the surprise of every- 
But we will suppose that the consumption of gas increases, 
and that at the end of some years a dividend of 5 or 6 per cent. 15 
reached. Even then the directors are not out of their difficulties, 
for the gas-holder is too small and the retorts are unequal to 
supply the gas required, hence too often in the winter season the 
gas-holder grounds at nine or ten o'clock, or if the manager has 
the means at his command, and knows how to reduce the pressure, 
the consumers are furnished the whole evening with a feeble light. 
‘To remedy the complaints a farther outlay of moncy is required, 
and acting upon the same principle upon which the works were 
established, another little holder is erected and an extra retort 01 
two set up. The wants of the town are now again supplied for « 
year or two, when again the same annoyances occur, and the 
dividends again are reduced or vanish, There are many cases 
where for three or four years there have been no dividends, 
although the consumption has been large enough to produce 
it. In addition to this there has been a great deal of trouble 
to the directors, and an indifferent supply of gas to the public. 
Having sketched an outline of ordinary management, it re- 
mains for me to indicate, first how new works should be 
erected, and, second, how both new and old works should be pro- 
perly managed. In erecting new works the services of some one 
should be obtained who thoroughly understands how to erect 4 
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asworks at a moderate cost, and to manufacture gas 
—_ at is not enough that he knows how to make gas —any- 


body can do so; yet few know how to make it cheaply on a small 
scale. The person selected ought to control the management of 
the works from their commencement, as it 18 absolutely impossible 
to find a man for 14s. or 18s, a week who has the requisite amount 
of knowledge to ensure good management. Thus the directors 
will have good advice, which will enable them in a year or two to 
understand their duties, and the secretary and manager be trained 
to their work, while, in addition, coals and fuel will be saved, in 
many cases sufficient for an ample dividend. The works when 
complete should have a bench of retorts in advance of their 
greatest necessities. The settings should be simple, so that the 
village bricklayer can understand them and set the retorts easily. 
Those settings should be avoided which have dampers to shut off 
retorts that are not wanted, for if these are complicated, however 
well they may suit works that Lave good and constant supervision, 
they are rarely well attended to without it, so that they soon get 
out of order and heat badly. The condenser and purifiers should 
have nothing complex about them, each should be an independent 
apparatus with caps suitably arranged in case of stoppages. 
There should never be less than two purifiers, and if possible four; 
the latter arrangement, besides ensuring pure gas and economising 
the lime, enables a washer to be dispensed with and reduces the 
gas liquor to a minimum quantity, which in some places is a 
desideratum. <A station, meter, and governor are indispensable ; 
to this no exception should be made, for if these instruments are 
necessary in large gasworks they are more so in a small one where 
the margin for loss is so small, A pressure gauge should be fixed 
in the outlet main. The coal shed should be large enough so as 
to allow the stock to be easily taken, and be supplied with a 
portable weighing machine. ‘To some it may appear ridiculous to 
enumerate the above, yet there are towns of 4,000 inhabitants 
which have gasworks without a are retort, have no ameter, 
governor, or pressure gauge, and have but two purifiers. ‘The 
dividend has never been above 5 or 6 per cent., although the con- 
sumption of gas is large and the price high cnough to pre a 
good one. It will readily be admitted that no advertisment will 
»rocure much ability for 14s. per week, and if even a clever man 
is found who shows himself a good manager he will soon find a 
better place, and leave off stoking. The directors would 
thus again have to select a new man, and run a second risk 
ard the chance of worse managefhent, and therefore the directors 
would be better to have a consulting engineer who might be some 
one who would make small gasworks his department, or the 
manager of some larger works in the neighbourhood, The fee 
paid tor such advice would be many times repaid by the saving 
effected thereby. ‘This engineer should have a weekly return of 
the working sent him, and visit the works monthly, or as often as 
he deemed necessary. His practical eye could at once discover 
when retorts were out of order, and his larger experience would, 
in many cases, prevent waste in almost every department. We 
shall suppose that the works are complete, that is to say have-the 
retorts well set, and condensers, purifiers,, meter, gasholder and 
governor in good working order. ‘‘he manager should weigh his 
coals and take the statement of the meter daily and insert the 
quantities of coals and gas in a book with columns provided for 
them; in this should also be inserted the amount of fuel set aside 
for sale daily. Every three months, or when the state of the coal- 
shed would allow, the stock should be taken and the result com- 
pared with that in the carbonising book. The pressure in the 
street mains should be carefully attended to and reduced during 
the day to the lowest limit consistent with the wants of the con- 
sumers. This can only be done by a governor; no slide valve is 
of any practical use in small works, for although it is shut down 
partially, the pressure is not affected thereby; for, from having 
no pressure gauge, or, when there is one, from the fear of putting 
the lights out, the pressure has not, in some works, been reduced 
during their whoie existence. Every practical man knows that 
this constant pressure entails a leakage proportionate to the con- 
dition of the mains. The consumers’ meters should belong to the 
company, and be let to the consumers at a fair rental. First, 
because the est of a meter will often prevent persons becoming 
gas consumers; secondly, because in the event of repairs the 
meter can at once be replaced by a new one from the company’s 
stock, thus saving the making of joints and other annoyances; 
thirdly, because the rents paid produce ample interest on the 
capital employed. The main cocks and inlet pipes, as well as 
service pipes of ordinary lengths, should be laid at the company’s 
expense. ‘The books of the company should be arranged on a 
clear plan, showing the quantity of coals actually used in the 
year (not paid for, as has been done in somecases), and the quantity 
of gas sold in the same period, and which has been produced from 
these coals. Also the quantity of coke and tar saved and set aside 
for sale from these coals, This system would enable the directors 
to check the annual working by the printed balance sheet and 
mark the direction of its progress. It might be objected that this 
would enable some cantankerous shareholder to find fault should 
the progress be in the wrong direction. So much the better, as 
waste benefits no one and should be prevented. Very erroneous 
estimates of the quantity of coke that can be sold have often been 
given in balance sheets produced at meetings when small coim- 
panies are being formed, sometimes twenty-two bushels to the ton 
have been reckoned, and the gas at 9,0U0ft. per ton. This is 
absurd, for in works carbonising seventy tons per annum, all the 
coke saved in the winter time is used during the summer in heat- 
ing the retorts when the make of gas is under 1,000ft. daily. Yet 
in such works gas can be produced at 7s. 6d. per 1,000ft., and 
5 per cent. be paid upon a capital of £1,400. it may be fairly 
assumed that every company whose annual receipts for gas amount 
to £250 should pay a dividend of five per cent. 1f they will adopt 
the plan of management above indicated. but many works pay 
badly because they are under the management of a stoker, who is 
again looked after by the village tailor, baker, or lawyer, who, for 
the annual sum of £5 or £10, keeps the books and ailows the 
dividend to go into the tar well or up the chimney—and who has 
influence enough to retain his post and salary to the exclusion of 
better management. The annexed extracts from the printed 
balance sheets of three small companies show the truth of the 
above remarks. The price of gas is the same in each, but as that 
of coal is less in the last, allowance has been made accordingly 
A, Coals used £110 gas sold £193 
B 9 £95 £146 











” 
Cc * £70 — i, £212 

In A there has not been a dividend declared during the four or 
five years of the company’s existence. In B there has been no 
dividend, the balance hitherto declared has been on the loss side 
of the account. In C 5 per cent. was declared at the end of the 
first year’s working and there is a small reserve fund. An efficient 
secretary keeps the books and the works are complete in every 
respect. Every one who has studied the subject knows that these 
cases are not exceptional, and quite justify the writer in intro- 
ducing the subject. He trusts that this paper, if it presents 
nothing new, will yet be the means of removing some of the 
obstacles that prevent new gasworks from being erected, and of 
preventing that waste in existing ones which, while it tends to 
keep the price of gas high or dividends low, benefits no one. 

r. Esson said that he had had experience of the truth 
of what Mr. Methven had stated as to the ill effects of mis- 
management. At some works with which he was acquainted the 

st cannel coal had been used, but the produce had not been more 
than 4,500ft. per ton. No mode existed there of measuring their 
yield. Under more efficient management the same works obtained 
10,000ft. of gas per ton. 
_ Mr. Atkinson said that, as an amateur, he had often been called 
in to give his advice in the establishment of small gasworks. In 
one instance he recommended the engagement of a good engincer 
and the letting of all the different parts of the works to diliereni 
contractors. His advice was not followed, but the works were 
built under one contract. About two. years afterwards the 
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secretary of the works told him that they could not get more than 
4,000ft. of gas for every ton of coal, An examination was made 
and it was found that the mains were laid in the worst possible 
manner, and there was, consequently, a great loss of gas. At 
another place where the works were very well erected there was 
no meter and no governor. Such appendages did not seem to be 
popular at small works. Directors ot small gasworks made a great 
mistake in not paying for brains soon enough. If they were to 
act on the principle that brains were just as well worth paying for 
as wood, brick, and iron, they would save in the end. 

Mr. Paterson said he agreed with the opinions expressed in the 
excellent paper which had been read. The case mentioned by Mr. 
Atkinson, in which only 4,000ft. of gas per ton was produced, must 
have been exceptional. The difficulty he had always found in con- 
nection with small works was that of tiding over the summer. 
During that period most of the expenses of the works were going 
on while there was scarcely any return, for in small towns and 
villages the consumption of gas in the summer was so small that 
it would not keep more than one or two retortsat work. Another 
difficulty in small works was to secure and pay for skilled labour. 

Mr. Douglas said that the paper had given him a great deal of 
pleasure because it was addressed to the directors of small works. 
His opinion was that the directors of such works were rather an 
impediment than otherwise. In those cases in which a properly 
skilled manager could not be paid, it would be found advantageous 
if the directors would occasionally seek the advice of the manager 
of the nearest gasworks of magnitude. Not very long ago he (Mr. 
Douglas) was applied to by the directors of some small works, in 
consequence of the gas stinking everybody out of the houses. 
The manager of the works declared that the gas, after passing from 
the purifiers, was perfectly free from staining the test paper; but 
it was found out that he had been in the habit of letting his refuse 
liquor run into the gas-holder, and the gas thus again tock up the 
sulphur. I was quite impossible for the village tailor or baker to 
give such attention to the conduct of the works as any skilled 
man could do, and he thought it was advisable for directors to 
withdraw altogether from the direct superintendence of gasworks. 
He wished to ask Mr. Methven whether he found that the system 
of leasing small gasworks had been of any advantage to them. It 





| seemed to him (Mr. Douglas) that a man who heid four or five 





works on lease, and gave his whole time to looking after them, 
could make a far better return to the respective directors than it 
they were all under separate management. 

Mr. Methven said that the great difficulty was to get directors to 
adopt Mr. Douglas’s suggestion as to leasing. ‘he village tailor 
or the village baker stood in the way, for he saw that if the works 
were leased his occupation would be gone. LBesides this there 
was a great objection in some country districts to any person 
coming to take money out of the neighbourhood. The people 
thought that if there was anything to be made out of the manage- 
ment they might as well reap the benefit of it. The system of 
leasing would be beneticial, but too often the companies would not 
alopt it. There great deal of loss occasioned to small 
companies through their station meters and pressure gauges not 
being kept in working order. 

Mr. Milne, of Louth, asked what Mr. Methven considered the 
minimum number of consumers to justify the erection of gasworks. 

Mr. Methven said that depended upon circumstances. In some 
places the consumers were in a better pecuniary position than in 
others, and would burn more gas. He believed, however, that if 
£2,000 worth of gas a year couid be sold the works would pay. 

Mr. Livesey thought it was a pity that there were not the 
directors of some small gasworks present. He had often seen 
advertisements in the papers for managers for small gasworks, but 
the pay was so bad that good men would not accept the situations. 
One of his labourers told him that he had been receiving 23s. a 
week as manager of some small works in the country, and that he 
complained about the salary and the directors raised his pay a 
shilling a week, and then announced the fact in the local journals, 
thinking that they had done a very liberal thing. He believed 
that it was not the fault of the managers of small works that the 
works were not more profitable. The directors employed men who 
had never had any proper training, and good men would not 
undertake the ofiice. 

The Chairman said that it might be beneficial to directors to be 
supplied with a eopy of Mr. Methven’s paper and the discussion 
on it, 

Mr. Warner said that the paper and the discussion had assumed 
a rather humorous aspect, but the subject was really a very serious 
one. If the members of the “‘gas world,” as it was called, were 
ever to rise to the position which was due to their profession 
they ought to take a firm stand upon their rights. It had been 
said very truly that there were manufacturers of apparatus for the 
production and supply of gas who stepped into the shoes of gas 
engineers instead of acting under them. He thought that such 
manufacturers ought to be excluded from having any work which 
engineers‘ might have to give out. No doubt some manufacturers 
of apparatus possessed as much practical knowledge as many of 
the enginecrs in the room; but there were many men of an infe- 
rior class who styled themselves **gas engineers,” and a great deal 
of harm was done both to the profession and to the publie by such 
people. 

Mr. G. Garret was rather inclined to think that, as a rule, the 
directors were not very much to blame in the way they carried on 
small gasworks. Mismanagement was not confined to small 
works: it was sometimes found that works of all sorts and sizes 
were improperly conducted. 

Mr. David Hunter, of the Phenix Works, related some in- 
stances from his observation for the purpose of showing that 
ineflicient and unprofitable management were often due to 
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directors not paying sufficient to secure competent aid and advice. | 


He held that directors should never in any way interfere with the 
technical management of the works. 


Several other gentlemen having spoken, Mr. Warner said that as | 


his remarks had drawn out a strong expression of opinion on the 
part of one gentleman he might, perhaps, be allowed to qualify 
what he had said about the manutacturers of apparatus. There 
were, unquestionably, highly respectable manufacturers who, from 
making various kinds of apparatus year after year, must have an 


amount of experience in their construction which a gas engineer | 


could not possibly have. What he contended for was the exclu- 
sion of little makers of apparatus, who put forward undue 
pretensions. Practically, gas engineers knew where to draw the 
line. 


The Chairman: With your leave, gentlemen, I will add my mite | 


of information upon the subject of the paper. I have not been 
largely concerned in the erection of small gasworks in England. 
I have had something to do in that way, but I have been 
extensively concerned abroad--amongst other places, in the 
kingdom of Denmark, which is entirely an agricultural country. 
There the vice which I believe is the vice of directors in England 
has not made its appearance. The directors there confine them- 
selves, as I believe they ought to do everywhere, to looking well 
after the conduct of their officers, to providing the funds, and to 
seeing that those funds are properly expended. Beyond that they 
never interfere. Now I ask you to mark the result. There are 
ten gasworks, and the populations run. from 20,000 at the highest 
down to.4,000 at the lowest. The.consumption of gas is cxsetly 
three-quarters of a cubic foot per head per diem on the average 
the whole year. Mark how smail! The cost_ef«these’ gasworks 
has been about £150,000, but if we had. not misealeulated the con- 
sumption the cost would more probably have been £120,000. The 
coal, which is Neweastle coal, costs exactly a pound a ton delivered 
The gas is soldat a moderate rate for such a place namely, at 
about an average of something under 7s, per thousand feet, and 
we clear as a result, simply because there is not over-direction, 
% percent. per annum. 1 am perfectly satisfied, and I think this 
meeting agrees with me mostly in that respect, that the great 


fault in England is that directors do not understand their proper | 


duties. They deal with things which they neither know how to 


manage nor can be made to know howto manage. They deal with 
details which are properly those of a professional man. But 
directors in England go about ordering everything themselves, they 
interfere with the direct management, and they believe in nothing 
except what they can find in pounds, shillings, and pence in their 
ledger where they can not find the value of brains or the value of 
intelligent instruction. The consequence is, that the smaller 
works in England are almost uni i productive, while if 
they were perly directed they might be made reasonably pro- 
fitable. I coaee the entire fault lies in too much direction, and 
in the directors not having recourse to any skilled person for the 
Len tg of giving those profitable instructions which they are 
le to give themselves. I think that if directors could only 
be influenced not to meddle with that which they don’t under- 
stand, they would very soon get a great deal of money in their 
pockets, and I am perfectly certain that the public would be a 
a great deal better supplied than they are. 
The meeting then adjourned to eleven o’clock the following day. 
(To be continued. ) 








THE COMPETITIVE GUN-CARRIAGES. 

In our article of the 18th ult. we gave a short account of the 
trials of the competitive gun-carriages in H.M.S. Bellerophon, 
and are now enabled to present our readers with engravings of 
the three mountings, of which Captain Scott’s alone was tried 
in the Minotaur, Sir W. Armstrong’s not being forthcoming, and 
the Arsenal, which proved too weak for its work, was withdrawn 
after that trial, 

Knowing how urgently gun-carriages are required for the 
12-ton guns, which should long since have been mounted in 
our broadside ironclads, we believed that a supply would have 
at once been ordered of the mounting which proved the champion 
both in the Minotaur and the Bellerophon. We were not, how- 
ever, it seems, sufficiently versed in such matters; for 
although Captain Scott’s carriage did, as the Army and Navy 
Journal of the 19th ult. informed the military and naval 
world, beat its competitors on every point, yet we find that 
the forecast of the Times has been fully realised, and that the 
captain of H.M.S. Excellent and staff are hard at work taking off 
patterns or drawings of the working parts of Captain Scott's 
carriage to place them upon Sir W. Armstrong’s carriage—who 
is to be rewarded by a contract—the authorities being in 
hot haste to turn out by dozens this untried compound arrange- 
ment of a gun-carriage not yet completed even upon paper. 

For our national safety we trust that this proposed mounting 
will prove as efficient as Captain Scott’s, but we fear that the 
course pursued is not only inepolitic but fraught with danger. 
Already it has reached us that the Arsenal carriage was altered, 
moditied, and remodelled under the captain of the Excellent’s 
advice, and that he fully approved of its single side plate, 
divided power, for the running in and out chains,.and the 
other features of the Arsenal carriage which have proved 
failures. If this be so, the Excellent staff and not the Arsenal 
staff are responsible for the present loss of money, and of time 
which is still more valuable in yiew of the disturbed state of the 
Continent, and our somewhat doubtful relations with our cousins 
over the water. 

To refer, however, to the illustrations, it will be perceived that 
we have shown Captain Scott’s and the Arsenal mountings in 
perspective, but have given sections of that of Sir W. Armstrong. 
This is done to show the compressor and the iron compressor 
baulks of the latter, and also to convey a clear idea of the 
manner in which the inner breeching supports the iron baulks 
or plates,and reduces what would otherwise be a dangerous strain 
upon them ondischarge, We are told, however, that this breeching 
is recommended, either by the committee, or by Captain Key, to be 
given up; and we are further informed that the Armstrong and 
Scott carriage are stated by them to be practically alike, but that 
they recommend Sir W. Armstrong's compressor, which is self-act- 
ing, and also his rack and pinion for elevating. This compressor is 
similar to Captain Scott’s, excepting the selt-acting arrangement, 
which necessitates the cutting in two of the compressor-shaft ; 
and plates of iron are substituted for baulks of wood. The self- 
acting arrangement has inherently that fatal objection urged by 
Capt. Preedy, viz., that it is running a great risk to trust to one 
thing inaship. (See page 47, question 637, “ Return of Turret 

Ships.”) A blow upon any part of the compressor would at once 
disarrange it, and correct regulation would be very difficult, if 
not impossible, in the changes which occur in action. The 
elevating gear was first introduced by the Arsenal, but was 
subsequently found unsuited to giving small elevations with 
rapidity and eertainty; other disadvantages will be apparent 
from an inspection of our drawing. 

In Captain Scott's carriage .we see that the friction baulks are 
of wood (not irom against iron), and are tapered; the result of 
which is, that the jerking motion of iron against iron is avoided, 
and a smooth and easy absorption of recoil, without jar upon 
carriage-slide and deck, takes place. Scott’s elevating gear is 
always in place, and being at the side of the carriage can be 
gently and gradually moved, even up to the moment of firing— 
which would be impossible with the rack and pinion and hand- 
spikes. In addition to these advantages, Scott's carriage has 
wood within, and wherever in contact with the slide has wood 
bearing against iron; it likewise utilises all its weight and that 
| of the gun in checking recoil; the result is that, in the event 
of both compressors carrying away, the recoil is still manageable, 
and the gun safe upon the slide; whereas the Armstrong, especi- 
ally if the breeching be removed, as the Committee recommend, 
would run off, and perhaps go down the hatchway. It is almost 
unnecessary to point out that Scott’s carriage has a second com- 
pressor, and that three squares might be knocked off the com- 
pressor shaft, and the handle coyld still be shipped upon the 
remaining and fourth square; the man tending this handle 
always feels that his compressor is on, and holds up his hand 

when it is so to the captain of the gun, who then fires. 
| A greater adyantage still which Scott’s mounting possesses, is 
| that it can be trained while loading—an advantage stated by 
| Captain Key to be an important one in the case of the turret; 
| nor is the captain of the gun ever called upon to do more than 
| keep his gun bearing upon the object; whereas, in Armstrong’s 
mounting, he has to keep weighing down upon the handspikes 
until the gun is out, and then to find his object and point the 
gun. Captain Powell in his evidence (page 38 of “Turret Returns”) 
speaks very strongly as to the value of the captain of the gun's 
undivided attention being bestowed upon pointing the gun; and 
Captain Key (at page $4 in the same Return) admits that train- 
img machinery gives, the turret an advantage in pointing—an 
Risin which nearly every. witness concurred in. 

With these facts before us we cannot, as we have previously 
said, feel satisfied as to the policy of giving up a gun-carriage 
of proved efficiency, which instead of merely working, as 
Captain Key anticipated, equally as fast as the turret and 12-ton 
gun (see Report, page 94), viz., at an interval of 1 min. 43 sec., 
was actually pointed and fired continuously in one-third of that 
time. Why it should be given up and a new carriage devised, is 
a mystery that must, for the sake of our national character, be 
fully cleared up. Jack explains it by saying, “ Captain Scott 











gun-carriage worked too easily, and being the best was safe not 
to be adopted,” 
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TO CORRESPONDENTS. 


Nortce.—A Srecrat Epition of Tae Encrineer is published for 
Forrercn Crrcutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 
post offices at the charge of a single postage. 

*,* We beg to call attention of our Advertisersto the notice 

* pelow, and to state that the large circpla of Tax ENGINEER 

compels ux'to go to press at an ea hour of the of 
publication. ‘Advertisements, to erigure insertion, rig ged 
livered ut the Engineer Office before seven o'clock on Py 

evening of each week; any received after that time must nec 

sarily stand over till the following publication, 

» * Letters intended for publication must be accompanied by the 

* names and addresses of the writers, not necessarily for insertion, 
but as an evidence of good faith. 

+ * We cannot undertake to return drawings or manuscripts, and 

* must, therefore, wequest our correspondents to keep copies. 


W. L. (Leeds), —Advertisa for a partner.with capital, 

A SUBSCRIBER.— Sir W. Armstrong patented his accumulator in 1851, but the 
patent has erpired, 

ra % (Normanton).—The Reading Ironworks, formerly Barrett, Exall, and 
“Andrewes. The Lenoir Gas Company, 40, Cranborne-street, Leicester-square, 

don. 
pt. (tention We have received the same suggestion from three different 
pits We shall be happy to hear that the arrangement has been actually 


quarters 


applied to any ship, and we shall then feel much pleasure in illustrating it as | 
| cylinder trunk steam engine of 40-horse power nominal. 


actually fitted, 

AN INQUIRER 1. You cannot “ make, or cause to be made, patented articles for 

‘your own use scithout infringing the law. 2, A perfectly accurate reply to 
your second quéstion would involve a rather laborious calcu ation, which we have 
not time to undertake, Practically you ean solve the question for yoursels with 
much accuracy by a simple experiment costing you but a few shillings. Roughly 
speaking, the temperature of the hotter liquor will be reduced by about 50 to 
60 deg. , 

ERRATUM. —An error of sufficient importance to de mand cor rection occurs inthe 
last paragraph but one of the article on * Blowing Uff,” in our last tapression, 
A rule is there given for ascertaining the loss of heat caused by blowing-off, in 
which the following passage u ill be found :—** Subtract the temperature of the 
hot well from 1,200 dey., and mu(tiply the remainder by the number of pounds 
of feed-water which enter the boiler in one hour.” The rule should obviously 
run thus: —“ Subtract the temperature of the feed-water from 1,200 deqg., and 
multiply the remainder by the number of pounds of feed which enter the boiler 
in one hour, less the number of pounds blown off.” The omission of these words of 
course vitiates the rule, which as it stands is at variance with the whol: 
tenor of the article ; and by an oversight the error has been adopted in the 
illustration which follows it. The loss for the given conditions is set down as 
nearly ** one-fourteenth,” whereas it is really about one-seventh. This rule may 
be more elegantly expressed thus :— Let t be the temperature of the hot well, or of 
the feed just before entering the boiler; x, the number of pounds of water 
which enter the boiler in one hour, less quantity blown off; y, the quantity blown 

(1,200 — t)r_ 

(4 -- Oy 

the ratio of loss. The total heat of the steam and water is not accurate ly repre- 

sented by 1,200 deg., but the approximation is so close and the number so con- 

renient that it may in most cases be adopted with advantage. 


you. 


off; and ti, the sensible heat of the water in the boiler. Then 


MACHINE FOR MAKING CONCRETE. 
(To the Editer of The Engineer.) 

sin,—Allow me to state that a machine for mixing concrete, similar to the 
one represented and described in your journal of the Isth iust., has been in use 
for the lat six years, and is now in daily operation, on the premisesof Bodmer's 
Vatent Stone Brick Company, in this place. 

Newport, Mon., 20th May, 1566. J.J, B, 

ELECTRICAL CLOCKS. 
(To the Editor of The Engineer.) 

Str,—The reply to inquiries by Mr. Lewis, concerning electric clocks, in last 
week’s ENGINEER, is not quite correct. In the first place, the reply states that 
electric clocks have only been constructed on a small scale. Mr. Squire, 
marine engineer, Dover, has invented and constructed an electric clock which 
has been satisfactorily working since July, 1865, driving the gear for four taces, 
Sf, diameter, in the clock tower of the London, Chatham, and Dover Railway 
Station, Dover, by an electro-magnetic pendulum more than 13ft. long, 
vibrating once in two seconds, weighing more than | cwt., and obtaining 
the current of electricity from the earth. And, in the second place, the reply 
states that there is no advantage gained by the use of electricity as a time- 
keeper. Now I think it has two very important advantages: first, when the 
supply of electricity is derived from the earth, a very cunstaut and regular 
power is obtained’ ““4re than sufficient to drive a clock, and requires no atten- 
tion for a number of years. Secondly, the clock being driven by, instead of 
driving the pendulum, the train of wheels is so simple, the speed from the 
pendulum being a once reduced by a screw and tangent wheel. Mr. Squire 
constructed @ smaib@lestric clock thirteen years ago, and it has been working 
ever since, and ig S01 Keeping good time, having required no attention during 
that number of years. 

London, Chatham, and Dover Railway, A REGULAR SUBSCRIBER, 

Marine Department, Dover Harbour, May 24th, 1540. 
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THE ATLANTIC CABLE, 

AccorbtIne to the present programme of the directors of 
the companies interested in the Atlantic rable, the Great 
Eastern will leave Sheerness on the last day of this month. 
As on the last occasion the ship was almost dangerously 
heavy on her starting trip round the south coast of 
Engiand: on the next voyage she will not be coaled till she 
reaches Bantry Bay, where the Great Eastern will conse- 
quently be detained about a week. It is purposed that a 
new shore end to the cable shall be laid from Valencia by 
the Steamship William Cory, of Cardiff, before the 10th of 
July, about which time it is intended that the splice shall 

made, and the Great Eastern follow a course to New- 
foundland thirty miles from the track of the cable of last 
year. This is necessary, because should the great lottery 
of this year chance to turn up a prize, in grappling for the 
old cable they might hook and cut the new one, the posi- 
ons of both ip the open sea being determinable by astro- 
nomical obsergations alone. Ai g to the soundings 


which were taken in the early days of the enterprise, it is 
Supposed thatya flatplateau four hundred miles wide, 
e the general level of the bed of the 
from Ireland to Newfoundland, Should 

last- cable -was laid in the centre of the 


raised much ) 
Atlantic, stretc 
this be the fact t 


silted 


| plateau, and plenty of room is left for the new one in th® 
| Spe hundred miles of ridge on both sides of the eable 
of 1865. 
The present intention is, should the new cable be laid 
successfully, to employ three ships, two or three miles 
| apart, to grapple at the same time for the lost cable. The 
westerninost of the three ships is intended to put on most 
power to lift the cable, for which purpose she will be 
rovided with ropes 74in. thick, and capable of bearing a 
rain Of at least twenty-five tons at their weakest parts, 
leswiyels, Should thisship break the cable by the lifting 
power she employs, the other two ships will have com- 
paratively easy work to raise it, from the diminution 
of the strain towards the broken end. The ships will also 
be ided with cutting grapnels to cut the cable if 
desired. ~ It has also been suggested that the cable 
may be grappled in several places, and the strain upon it 
diminished, by means of buoys fixed at intervals to raise it 
from the bottom in a gentler curve. New picking-up ma- 
chinery has, of course, heen constructed, and by its aid the 
hauling in of the cable can be performed either at the head 
or stern of the ship. These machines have double drums 





| on board the screw steamer Medway, of 1,900 tons. 


of great strength, and are to be worked by a double 


Should difficulty be experienced in grappling the old cable 
near its end where the sea is two mules deep, the 
only alternative will be to try to hook it nearer Ireland ; 
and, according to the chart published by the directors of 


| the Atlantic Telegraph Company in 1857, no water much 


shallower will be found till the ships are but 150 miles 
from the coast of Valencia. All the new, and the bulk of 
the remainder of the old cable, will be carried on board the 
Great Eastern, but 274 miles of the old one will be shipped 
‘Lhis 
ship, with her tanks completed, is now lying alongside the 
Great Eastern, aud on starting across the Atlantic will also 
carry 914 miles of cable, to be laid across the Gulf of 
St. Lawrence. 

As to the financial position of the enterprise the public 
have kept aloof from it altogether, although public meet- 
ings were called by the promoters in the provinces, in the 
attempt to dissipate the present feeling and to raise 
extraneous capital. Nearly the whole of the funds, then, 
have been subscribed by the directors of the Telegraph 





Construction and Maintenance Company, who have 
| invested £100,000 in the new attempt. Eight of these 
| directors have also subscribed £10,000 each towards the 
Anglo-American Telegraph Company, in which Mr. Cyrus 

Field has taken a like amount of stock, The arrangement 
with the Great. Eastern Steamship Co y_ is, according 
to the last report of the y, to.the following effect :— 
By the terms of the original charter with the ‘Telegraph 
Construction and Maintenance Company the latter were 
entitled to elect that, for the purpose of completing the 
first cable, the charter should remain in force after the 
31st December last, upon paying for the hire of the ship 
£1,000 per month in addition to any contingent payments 
otherwise accruing. On its being determined to lay a 
second cable, it became necessary to modify the charter; 
and, after considerable negotiation and anxious delibera- 
tion on the part of the directors, an arrangement has been 
made whereby the charterers have the use of the ship for 
the above purposes, paying for the same, in addition 
to all expenses, £12,000 in cash, in any event, by 
instalments extending over the period of the charter. 
On the new cable of 1866 being successfully laid, the 
charterers are to transfer to the Great Eastern Steam- 
ship Company £25,000, in shares of the Anglo-American 
Telegraph Company fully paid up; and, in the event 
of the cable of last year being completed, the Steam- 
ship Company is to receive the £50,000 in ordinary 
stock of the Atlantic Telegraph Company, as specified in 
the previous charter. The charterers have also the option 
of retaining the ship after laying the cable of 1866, on the 
payment of £1,000 per month, and £10 per mile for all 
cables successfully laid, with the proviso that the minimum 
payment shall not be less than at the rate of £20,000 per 
annum. The instalments due from the Telegraph Con- 
struction and Maintenance Company are paid monthly, 
beginning in the January of this year, so that early in 
July the directors of the Great Eastern Steamship Com- 
pany, will have £6,000 in hand, available for a dividend. 
Although the shares of the Atlantic Telegraph Company, 
and those of the Telegraph Construction and Maintenance 
Company, have long been at a discount in the money 
market, according to the published quotations, the success- 
ful laying of the Atlantic cable would yield a profit it is 
not possible to calculate, more especially as the Govern- 
ment has abandoned its orignal intention of limiting 
the price of messages through the cable to half-a-crown a 
word, and now consents to allow the Atlantic Telegraph 
Company to fix its own scale of charges. Mr. Varley is 
reported to have said at a public meeting in Manchester : 
“'The line from San Francisco to New York, which is a 
“very costly line, passing twice up into perpetual snow 
“and down again, charges for a message of ten words, 
“ somewhere about £3, and has paid ever since it has been 
“in operation, from 90 to considerably over 100 per cent. 
“ per annum on the original cost. The Persian Gulf line, 
“badly managed as the feedérs to it are, pays £95,000 a 
“year. The Malta and Alexandria line takes £100,000 a 
“year, simply between Egypt and Europe. If then, 
“one Atlantic cable takes no more messages than the 
“* Malta and Alexandria line, or the Persian Gulf line, and 
“ charges only six times the rate charged by these lines, 
“the receipts, will amount to over half a million. He 
“had been watching over the progress of telegraphy for 
“the last nineteen years, and he was certain that the 
“demand upon their line would be much greater than 
“that. He did not believe that less thau £1 per word, 
“ would keep their line free for the first twelve months, 
“and after the first twelve months a higher rate still 
“ would be necessary in order to limit the traffic sufficiently. 
“ He thought £1,000,000 per annum was a very moderate 
“ estimate of the earnings of the cable.” 

About the instruments to be used for sending messages 
through the cable, very little is known, Dr. Russell unfor- 








tunately understanding nothing about electrical apparatus, 
so that no notice of the chief scientific feature of the enter- 
prise is contained in his book. These instruments are con- 
structed upon a new principle and bear no resemblance to 
any previously used in telegraphy. They will work freely 
through a large amount of a so that, by their aid, 
a cable of smaller diameter and with a finer conductor will 
transmit messages as fast as a larger and more expensive 
cable. Hence they are of great commercial value in tele- 
graphy, and it is to be that Dr. Russell was not 
able to notice and describe them. Shortly before the Great 
Eastern started on her last voyage, competitive trials of 
various instruments for working through the line took 
place, the length of the Atlantic cable used for the experi- 
ments being 2,273 miles. The directors of the Telegraph 
Construction and Maintenance Company and of the Atlantic 
Telegraph Company, invited peop!e who had instruments 
for working through long submarine lines, to visit the 
Great Eastern at the Nore, and there try the merits of 
their apparatus, the sole conditions being that not more 
than twenty cells of Daniell’s battery should be employed 
for the sending power, and that no induction coils should 
be used. The sending and receiving instruments were to 
be placed in different cabins. A Mr. Elliott brought an 
instrument which failed entirely under the conditions im- 
posed. The electrician to the ‘Telegraph Construction and 
Maintenance Company fixed one of Professor Thomson’s 
reflecting galvanometers as the receiving instrument, and 
the commutator in common use as the sending medium, 
but the duration between each signal was governed by a 
metronome, as previously used by Professor William 
Thomson to send messages through the first Atlantic 
cable when coiled in the Agamemnon and Niagara. 
Lastly, the new instrument invented by Messrs. Varley 
and Thomson was tried. This instrument has two com- 
mutators, and on pressing down one of them five feeble 
currents of alternate positive and negative electricity are 
shot into the cable to produce one siugle deflection of the 
mirror of the reflecting galvanometer at the other, the 
duration of each of these five currents being carefully 
calculated and governed by an improved metronome. 
On pressing down the other commutator five alternate 
currents again enter the cable, but produce a deflection of 
the galvanometer mirror in the opposite direction. These 
pulsations, which are calculated in accordance with a 
theory which the inventors have as yet kept to themselves, 
cut short the electric wave at the further end of the cable 
before it has reached one per cent. of its maximum 
strength, and leave the line so entirely discharged of 
electricity that, for each signal there is not one two- 
thousandth of the original charge left in the line, which 
is consequently in a neutral state ready for another signal, 
so that these follow each other in rapid succession. On the 
last day of the competitive trials sealed messages were given 
to the operators in one cabin for transmission to the clerks 
in the other. The first message transmitted by the new 
apparatus was sent cautiously, and read off correctly at the 
rate of 4} words per minute. The second message was sent 
through at the rate of nearly five words per minute, and the 
last message, which was a long one, was sent at the rate 
of 5°7 words per minute through the 2,273 miles of coiled 
cable. It is confidently expected that the cable, when 
laid, will not exceed 1,900 nautical miles in length. When 
this is taken into consideration, as well as the retardation 
caused by the cable being coiled in large masses in three 
tanks, and the future superior insulation of gutta- 
percha in water at the low temperature of the bottom of 
the ocean, the estimate of the inventors that eight words 
per minute can then be sent through the cable, does not 
seem excessively high. When the clerks get used to the 
apparatus it may not be impossible that ten words per 
minute will be the rate of transmission attained. 

The little mirror of Professor Thomson's galvanometer, 
which reflects the ray of light upon the screen from which 
the signals are read, weighs, with its attached magnet, but 
13 grains. To use a delicate instrument like this on board 
the Great Eastern at sea, it becomes necessary to reduce 
its sensibility considerably to prevent the vibrations from 
disturbing the signals, Permanent magnets are therefore 
so placed outside the galvanometer coils as to steady the 
signals. These difficulties, however, do not exist upon 
shore, the Atlantic Telegraph Company having built up 
massive pillars of solid masonry” in their two terminal 
stations, on the top of which pillars the galvanometers 
will be fixed. With refined apparatus such as this a 
current too feeble to produce the slightest indication upon 
any other receiving telegraphic instruments, will produce 
a most unmistakable signal, as well defined and distinct as 
the most critical observer could desire. 

As to the officials connected with the expedition it is 
stated that Dr. Russell will not go out as an employé again 
—a fact it needed no prophet to foretell. Not under- 
standing the apparatus and machinery he could but 
describe the weather, the sea, and other external subjects 
of observation. The most statistical part of his book is 
quoted from the excellent writings of Mr. George Saward ; 
and to give his narrative something the appearance of 
being a scientific record—at least to the uninitiated—he 
has copied and published several pages of signalling 
instructions to the clerks, instructions of no value or 
interest to anybody, as they are arbitrary; and if varied on 
each expedition, of not sufficient scientific interest to be 
worth reading, though tothe uninformed the technical jargon 
may look learned. There is no information in the book 
about the newly-invented sending instraments, no table of 
the influence of the cold sea water upon the insulation, no 
notice of the great jerks given every few minutes to 
the cable during all the picking-up operations, and no in- 
formation about the dangerous use of the chain stopper by 
the officials. It is not necessary, however, to enter again 
into these facts, for the day when the book upon which the 
Construction Company has pledged its reputation shall be 
compared line by line with the official report of the Atlantic 
Telegraph Company’s engineer must, in the natural course 
of events, be slowly yet surely drawing nigh. 

The electrician to the Telegraph Construction and 
Maintenance Company has been replaced by another 
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officer. Dr. Russell's book contains no facts which will 
account for the removal of one who we have heard was 
an old and well-tried servant of his employers, but it is not 
impossible that the suppressed engineer's report will in the 
end clear up this mystery with the others. Regarded 
from a public point of view the change is of no importance, 
all the officials of the Construction Company being good 
ractical men, who have had much personal experience in 
aying cables, so that in the mechanical and ordinary 
operations connected therewith no better men could be 
found. But in operations like the laying of the Atlantic 
cable, especially in trying moments of difficulty, then it is 
that known men of scientific eminence and renown should 
take the rule, and men with hands obey what men with 
brains dictate. Taking this view of the case it may at 
first seem strange that the two eminent gentlemen who 
were engaged by the Atlantic Telegraph Company, and 
are well known by all the true votaries of physical science 
in this country, should be on board the Great Eastern and 
forced to watch the proceedings of the contractor's officials 
without power to interfere, or, as Dr. Russell states, even 
to give advice. Yet the Atlantic Telegraph Company had 
no easy remedy for the evil within reach. Hard experience 
has taught telegraph companies that the best and almost 
the only way to secure the laying of a thoroughly good 
cable is to give the manufacturer a personal interest in its 
successful submersion and its working powers. Inspection 
by independent officers during the manufacture has been 
tried, but the results have not been satisfactory. It is 
well known that the first Atlantic cable ever made was not 
a good oue, or, as Dr. Russell’s book says, “it had been 
“imanufactured too hastily.” For these reasons it 
unfortunately, often considered desirable to give the 
contractors a strong money interest in the successful sub- 
mergence and good electrical condition of cables. But 
then, if the contractors have a strong personal stake in the 
successful laying of a cable, they obviously must do ali the 
work themselves, and not be interfered with by any 
officer of the purchasers, upon whom they then might 
possibly lay the blame of a failure. This is a great difli- 
culty which all purchasers of cables have to consider. 
We must now, however, close the curtain over this lament- 
able picture of one of the aspects of commercial tele- 
graphy. 

A heavy amount of responsibility and care will hang 
over the heads of the gentlemen who have fitted out the 
next expedition, after being deserted by the nation at 
large. For the sake of some few of them, who act from 
higher than cent. per cent. principles, and especially for 
the sake of Mr. Cyrus W. Field, who has so thoroughly 
devoted his life and means to carry out a grand idea, it is 
earnestly to be hoped that the attempt will be successful. 
He has sunk thousands upon thousands of pounds in the 
attempt to establish an Atlantic telegraph, and for twelve 
or thirteen years of his life has adhered to the enterprise 
through evil and good report. If all public enthusiasm as to 
the success of the enterprise has not been damped out in this 
country, what remains of it should unite in conferring 
honour upon Mr. Field, whether the next attempt prove a 
success or a failure. To aid the next expedition it is the 
intention of our Government to allow only one of their 
ships to accompany the Great Eastern instead of two. Mr. 
Halpin, who has had charge of the great ship since the 
last failure, will go out in her once more, and Captain 
Anderson will again assume the command. 

There are others, no doubt, besides Mr. Field, who have 
adhered to the enterprise on account of its noble character. 
The greatest mistake in the management was the resolu- 
tion of the Construction Company to. make the last expe- 
dition a private one, because the large body of share- 
holders in ‘this country interested in the proceedings 
had a right to independent and early information about all 
that took place. Those of the shareholders who bought- 
in on Wednesday, August 2nd, were great sufferers by this 
policy, because the final fault in the cable, interrupting 
communication with the Great Eastern, took place at 
eight o'clock on the morning of that day, yet the news was 
not telegraphed to London trom Valencia till night, so was 
of no use on the Stock Exchange till next day. This 
delay, no doubt, arose from accidental circumstances, yet 
it could not have taken place had independent observers 
been allowed to see and record the state of the signals in 
the Valencia telegraph office. Again, the information 
since volunteered to us by officials of the Construction 
Company, as to what they witnessed on board the Great 
Eastern, induced us to publish a portion thereof, and to call 
for the engineer's official report, because if he was qualified 
for his position, which there is no doubt was the case, 
he must have seen and reported those facts to the Atlantic 
Telegraph Company. The withholding of the report when 
demanded by the shareholders did not restore confidence, 
especially as the largest telegraph company in England 
invariably prints its engineer's regort, and sends a copy 
half-yearly to the shareholders. As the value of every 
share held in the Atlantic Telegraph Company depended 
upon the engineering operations, had the company a right 
to withhold the only account of those operations which 
has been written by a competent man? However pre- 
judiced the directors may be in favour of the opposite 
opinion, they must have a difficulty in shaking the above 
facts. The next expedition being really a private one, or 
very nearly so from the small number of shareholders 
outside the directorates, the authorities have a perfect 
right to keep the proceedings to themselves, the only 
educational information of public value which they have 
the power and, right to withhold being descriptions and 
drawings of their new instruments, and the electrical phe- 
nomena connected with the uncoiling and gradual submer- 
sion of the cable in deep sea water of low temperature. 
The new cable has been made under circumstances of great 
anxiety and difficulty, such as may well atone for all past 
errors, and as the directors have surmounted the obstacles 
with so much spirit we earnestly desire that they may now 
go in and win, and soon have no more serious duty to 
perform than fixing the scale of charges for messages, for 
which employment some of their subordinates have already 
shown no mean adaptation. 
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as was, until the interference of the Board of Trade, solely 








HYDRAULIC TESTING MACHINES. 


Tue longer we examine the voluminous report recently | . 
re I ;. | for July 22nd, 1864, will be found a letter from Messrs 


addressed to Lloyd’s Register on the matters at issue be- 


tween that important body and the Board of Trade, the | 


more does our astonishment increase that such a document 
should bear the signatures of Messrs. Bidder, Edwin Clark, 
and Hawksley. With those who have not the leisure to 
read the report and consider its reasoning the mere men- 
tion of the names of its authors must have weight ; but 
most assuredly will an expression of opinion impugning the 
plans, according to which more than a quarter of a million 
has been spentin different parts of thecountry, be thoroughly 
sifted by others as well as ourselves. Whether this report 
will increase the professional standing of these gentlemen 
is also a question that will be decided at the same time; 
but it requires no professional training to qualify the 





animus into which the framers of this strange document 
have been misled. Many passages reflect seriously on the | 
veracity of Messrs, Gray and Galloway, the officers of the | 
Board of Trade, who, one would think, have had | 
no other motive in the steps they have taken but that of | 
doing their duty to the Government and to the public. We 
cannot believe that these gentlemen have made wilful mis- 
statements to their board, even though we are told so by |! 
Messrs. Bidder, Clark, and Hawksley. We think that the | 
questions of veracity raised have been decided upon as | 
hastily as the professional questions in the business; but | 
we are exceedingly anxious to see what reply can be made 
to this part of the report. The professional portion we 
can very well deal with ourselves, but the public is | 
entitled to hear, as soon as possible, an explanation of 
inuendoes affecting, not merely the officers of the Govern- | 
ment, but the Board of Trade itself. 

Leaving, therefore, personal questions on one side, we | 
must take upon ourselves the easy task of refuting the 
strange opinions expressed in the report as to the Govern- 
ment requirements for the cable and anchor-proving esta- 
blishments of the country. In objecting to absolutely all 
the plans advocated by the Government committee, these | 
gentlemen commit themselves to two leading expressions 
of opinion. The first of these is that bearing on the mode | 
officially adopted for checking the actual pull exerted on 
the chains or anchors; the second consists in objections to | 
the restriction imposed by the Board of Trade that chains | 
should only be tested in fifteen fathoms lengths. In 
neither of these cases do the gentlemen in question confine 
themselves to objections. In the first, they advocate a 
peculiar plan which has never been tried before; in the 
second they justify the mode of testing chains in seventy- | 
five fathoms lengths, which has been in use at no other | 
place than Lloyd’s Proving-house, Poplar. For the 
present we will confine ourselves to the first matter, 
though we shail be able to prove that the Board of Trade, 
in refusing to allow 450ft. lengths of chain to be tested at | 
one time, were bound to do in deference to those | 
elementary laws of mechanics which, in spite of any 
quantity of bogus and spurious “scientific” reasoning, 
must govern an Act which expressly states that cables 
are to be tested to no more than 11°46 tons per square 
inch of the section of the cable. 

After describing the ordinary indicating plunger of a 
hydraulic press, with its graduated lever and weight, such 








so 


used at Poplar for measuring the strains exerted in the 
chains and anchors tested there, Messrs. Bidder, Clark, 
and Hawksley tell the committee of Lloyd's register that, 
“if the whole apparatus is (sic) carefully made and 
‘ adjusted,” they “are of opinion that no better method 
‘of determining the amount of large strains can be 
‘employed, more especially in practical operations in 
‘which minute accuracy neither obtainable nor 
‘ required.” We should be glad to kuow, within a few 
tons or so, more or less, the margin of accuracy that should 
be determined by a Government department for the some 
fifty machines in different parts of the Kingdom. Bearing 
in mind that, with the system found so complete by these 
gentlemen, we have, as long as the machines are in use, to 
determine the actual pull exerted by the press plunger 
from the indications of a little half-inch plunger—which, 
2s Mr. Hick’s experiments show, can, even with a 
fresh and wncorroded surface, vary in its indications from 
6 down to 4 and 3 per cent. of the gross load—the unim- 
sassioned observer must find the statement that “ the 
‘variation will, however, rarely amount to more than 
“3 or 4 per cent,” rather what the French term Aasardé. 
Absolutely no account seems to be taken by these very 
eminent men of the friction of the press plunger itself in 
this mild estimate of the friction of the little plunger ; 
though, in a previous portion of the report, they allude to 
the fact that the mode of construction of the presses at 
Poplar, with a piston and rod, “has some disadvantages, as 
* the friction is increased by the use of two collars instead of 
“ one, and by the oxidation of the rubbing surfaces of the 
“ piston-rod and cylinder.” And yet “the variation will 
“rarely amount to more than three or four per cent. as 
“the gross result;” and, in fact, “no better method of 
“ determining the amount of large strains can be em- 
“ ployed.” For this reason, we suppose, the official require- 
ment that steelyards up to one-fourth of the full power of 
the machine he employed is condemned. And yet we find 
them, further on, contradicting themselves, in stating “that 
“ a far less costly and more useful check would be aiforded 
“ by substituting for the compound lever machine an addi- 
“ tional cylinder, piston, and lever working with oil, to the 
“full extent of the pressure applied in testing, and, of 
“course, without pumps, or any connection with those 
“ worked by the engine.” It is notorious that the use of 
oil, however pure, would not be a protection against an 
oxidation of the surfaces. But here we have two big 
plungers and two little plungers, with their attendant 
aberrations; that is to say, we have two instruments 
which may, as shown by Mr. Hick, vary in their in- 
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dications from 3 to 26 per cent.; and we have 
two large plungers which may vary as to useful 
effect from the low amount found for new work by 
Mr. Hick to the 10 per cent. or so loss of useful 





effect found to exist in old presses by Dr. Rankine. 


Nor is a 10 per cent. loss of useful effect always the 
greatest amount of variation. In the J/echanics’ Magazine 


N. Hingley and Sons, of Dudley, stating that they found an 
error in the graduated lever of their bydraulic testing 
machine amounting to “about 30 per cent.” Would 
Messrs. Ridder, Clark, and Hawksley be content with a 
limit of error within 30 per cent.? Why, they are at 
once confuted by Mr. Hick’s experiments, though these 
experiments, complete as they are, do not, and could not, 
meet the case of a high loss of eff_ct in a hydraulic press, 
which might be due to carelessness, wear and tear, acci- 
dent, or design. 

To lay down the law that in testing chain cables and 
anchors but little accuracy is required is simply begging 
the question. It is a sort of plea occasionally heard in a 
law court, sometimes from a scientific witness, though but 
rarely, we are happy to say, is it to be read in the reports 
of practical engineers. However, amongst the other 
special pleadings of Messrs. Bidder, Clark, and Hawksley, 
this plea finds an appropriate place beside the abuse of 
Messrs. Gray and Galloway, who are thus treated ag 
some advocates are usually said to treat the attorney of an 
opponent with a good case. 


GEOLOGY AND ENGINEERING. 

Trere is probably no profession that demands a wider 
range of acquirements than that of the civil engineer; 
not indeed, that engineers are always accomplished men, 
for in many, if not most cases, they confine themselves 
without any regard to collateral sciences, to the mere 
routine subjects that they are taught, or not taught, during 
the term of pupilage. Lt must not be presumed because 
some of our representative men and first engineers are 


| gentlemen of extensive knowledge and refinement that 
| they represent the profession at large ; however much it 


is to be desired, it is not so at present, nor do we see how 


{such an end is to be accomplished without more careful 


regard being paid to the education and training of young 
engineers. At the present day there is a much stronger 
desire for money-making than for maintaining the dignity 


| and position of the profession, and so long as such a con- 


dition lasts it will be impossible for engineering to take 
and keep the rank that it is justly entitled to. In those 
institutions where money-making has received little atten- 
tion, and ail regard has been had to the class and range of 
acquirements essential for engineers—that is, in our 
engineering schools—a curriculum of study has been pre- 
sertbed and enforced that would startle the engineering stu- 
dent of 1866, who in many cases confines his aspirations to 
an elementary knowledge of arithmetic. The schools of en- 
gincering, on the contrary—and we take them all together, 
for they all impart a liberal range of scientific acquire- 
ments—regard as essential that their students should study 
their profession on scientitic principles, beginning in the 
rational manner at the beginning, and not deferring the 
pursuit of any branch of scientific inquiry till the 
necessity for knowing it presents itself. Engineering 
schools do not aim at the production of perfect engineers 
as is sometimes assumed, they only profess to give students 
such a sound and complete knowledge of the sciences, 
pure and mixed, as will ensure, after a reasonable amount 
of practical experience, a thorough professional knowledge. 
There are, of course, degrees of knowledge in every subject, 
ranging from the school-girl’s idea of natural philosophy to 
the complete mastery of the subject ; and we are bound to 
say that we have met school-girls who knew more on 
scientific subjects contingent to engineering than half the 
pupils of the present day. The knowledge of science as 
acquired in engineering schools is however not of the 
elementary sort, as may be discovered from the perusal of 
the examination papers ; nor is it, on the contrary, pressed 
to an extent that would imply neglect of the main object 
of study. Just so much is imparted as will enable students 
to investigate for themselves the endless questions that 
offer in practice. 

Amongst the many studies that are collateral with and 
essential to engineering, geology and mineralogy hold pro- 
minent places; and aithough these subjects are not, as a 
general rule, given a thought, they are undoubtedly of high 
unportance. In connection with mining it may be pre- 
sumed that they are indispensable qualifications, but in 
truth they are of almost equal importance to the civil and 
mechanical branches of engineering. If we take the sub- 
ject of water supply on a large scale’ it will appear that 
knowledge of the geological disposition of the earth’s crust 
is an essential preliminary. The absorbent power of the 
various strata, their depth below the surface at any par- 
ticular point in a valley where the construction of wells 
may be contemplated, their mineral character, and position 
relative to other strata, are all geological questions which 
must be determined before engineering details can be 
entered upon. ‘There is no doubt that ignorance on one or 
more of these important points has before now led to the 
waste of vast sums of money, and the failure has been 
attributed to some imaginary and unexpected caprice of 
nature instead of to the ignorance of the engineer who pro- 
jected the works. Again, what immense losses have been 
sustained from the failure of mining schemes which never 
could have been undertaken under the instruction of a 
practical geologist. A sufliciently striking illustration has 
come under our notice, An engineer in India having, as 
he supposed, found evidence of the existence of copper, 
communicated his discovery to Government. The result, 
as may be supposed, was a protracted correspondence, in 
which the finder of the treasure maintained its genuine- 
ness, and it was a long time before he could be induced to 
transmit a specimen of his copper, at length he did so, 
however, and it was discovered to be simply iron pyrites, 
probably not worth the cost of the foolscap expended on 
the subject. 

An engineer who is ignorant of geology can hardly be 
supposed capable of designing an extensive scheme for 
water supply. The main questions will probably depend 
for their solution on the thickness of the water-bearing 
strata, their power of absorption, and the readiness or 
difficulty with which they part with their supply. 
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Furthermore, eeeresty trifling changes of quality 
sometimes interfere so as to alter the value of rocks 
for certain purposes. Thus sand, when of a loose cha- 
racter will admit the free percolation of water through 
it, though the same material in an indurated con- 
dition will possess little or no conducting power. Lime- 
stones again may be either good or bad conductors of 
water according to circumstances, depending on the nature 
and position of the rock, and on other conditions ascertain- 
able only through the agency of geology. Certain clays, 
even, Which are assumed to possess no permeability are 
found to be, under special circumstances of position and 
structure, by no means deficient in this quality, The 
knowledge requisite for the construction of artesian wells, 
too, is esgentially allied to geology, and if it is not both 
thorough and accurate there is not mu h likelihood of its 
resulting in a successful issue. An engineer who under- 
takes the responsibility of developing the water-bearing 
resources of any particular district must possess, in addi- 
tion to an accurate knowledge of the local geology, a 
reasonable proficiency in his subject generally, or he will 
be unable to avail himself of the instruction derivable from 
geological maps and sections, which convey the only reli- 
able information on questions of water supply from wells. 

So far we may have succeeded in proving that one par- 
ticular branch of engineering yen on a knowledge of 
geology, but there will be no difficulty in showing that 
other lines of practice are equally dependent on that 
science for their success. In the construction of canals 
many contingencies may arise that can only be successfully 
met by a knowledge of the geology of the district. It 
would of course be utter and gross ignorance to attempt to 
carry a canal through a deep cutting or a tunnel in any of 
the more open rocks, such as oolite. In contact with such a 
rock the water would be absorbed almost as soon as it 
entered the canal, and even puddling might be found in- 
effective to remedy the evil. To design and carry out a 
canal it is most necessary to thoroughly examine the geolo- 
gical features of the country to be passed through, and in 
designing the work to make provision against such contin- 
gencies as perviousness, fissures, and faults. , 

In the construction of railways and roads, especially in 
deep cutting or with tunnels and shafts, the question of 
geological structure will demand attention. Cuttings and 
shafts may pass through beds of sand or other semi-fiuid 
material, which relieved of its lateral support, will run 
away, and probably give exit to water in such quantities as 
to retard the works and involve considerable outlay in 
checking the evil. 

These only a few instances 
engineering may be shown to depend on the Ive 
geological structure. The nature and properties of building 
materials—matters of such paramount importance in every 
undertaking—can only be understood properly through 
intimacy with their physical and chemical constitution. And 
a knowledge of how a rock has been o rally formed, 
whether by aqueous or igneous agency, under pressure or 
otherwise, will aid materially in deciding upon the best 
manner of turning it to account as a material for 
building. 

The determination of the mineral wealth and resources of 
apy particular district may, and frequently does, devolve 
upon the civil engineer, and should he not have made him- 
self acquainted with the subject, his clients will inevitably 
become the victims of a misplaced confidence. In foreign 
countries this is a contingency very likely to occur. Let 
us suppose that a new line of railway has been projected. 
One of the first material points to be ascertained will be 
the mineral sources that admit of development, or that 
can be turned toaccount for the construction of the various 
works involved; and a further consideration wil! be the 
most suitable means for the application and working of 
such resources. Here not only geology but chemistry and 
mineralogy are essential acquirements. 

The great geological question of the present day, namely, 
the condition of our coal-fields, is one that concerns every 
one, and of all others, engineers. Wealth in coal means 
wealth in motive power, motive power means manufacture, 
and our manufactures are the great source of our pre- 
eminent prosperity. If our coal-tields are about to fail us 
some other source of power other than fuel will, no one 
can doubt, become developed. Whether the almost incal- 
culable work done by the tides will ever be utilised, or 
power from induced electric currents is to supply our want 
of motive power, are questions that the future only can 
answer; they are of general interest, but of especial con- 
cern to engineers, whose work it is to convert the latent 
powers of nature into national wealth. ‘The amazing 
progress that science—and particularly engineering science 
—has made of late years is an all but conclusive argument 
of our future advancement. Wonderful discoveries past 
enume ration have marked the nineteenth century in the 
record of time, and there seems already ample evidence 
that the future will even outstrip the past for the brilliancy 
of its inventions. 

Nearly akin to geology, and of almost equal importance 
to engineers, is the study of mineralogy. The mineral re- 
sources of nature are only convertible to the purposes of art 
through the instrumentality of professional skill. The ex- 
traction of ores, crushing and smelting processes, all devolve 
upon the engineer, and yet no means are taken to impart 
a knowledge of these important subjects on scientific prin- 
ciples to pupils, They may pick up what they can, and 
they may read up the subject for themselves if so disposed, 
but no trouble is,taken to instruct them. What boots it 
for the presidents of civil engineering institutes to urge 
students to the acquirement of scientific knowledge if the 
means of instruction are not placed within their reach? 
Every one knows that as a rule, youths of sixteen 
or eighteen years are so far from being impressed with the 
necessity for application, that they make it a point of honour 
to pass through the period of pupilage with the minimum of 
exertion. Not for one moment would we deny the credit 


out of many in which 


knowledge of 


are 







due to a select few amongst engineering pupils who pursue 
the study of their profession witli. diligence ; all praise is 
justly theirs, but this exceptional few only prove the rule. 
Students in engineering are like all other students, they 





will idle and fritter away their time, knowing that they 
have no immediate necessity to exert themselves, and so 
far we believe they are only true to nature; unless 
facilities for study ie afforded, and a certain amount of 
compulsion exercised, there is but little reason to hope 
that the pupils of the present day will ever justify hopes of 
their future pre-eminence. It may be advanced -by the 
sceptical as an argument against a scholastic system of in- 
struction for professional pupils, that those educated under 
the old system, and even the purely self-taught, have by 
the distinction they have attained proved collegiate educa- 
tion to be unnecessary. The commonest line of argument 
is to quote such names as Brindley, and George Stevenson, 
to show that a refined and complete system of study is a 
matter of no consequence. If ee men, it is urged, have 
done so much for the advancement of engineering science, 
@ fortiori such as have had tlie advantages of pupilage are 
in the position to achieve distinction. The Fae ses. reply 
to such an argument is that these men flourished at a 
period when engineering was an infant science, and when 
there was little or no competition; whereas now, what was 


once the trade of a millwright, has become matured into | 


the profession of an engineer; rule of thumb has yielded to 
the refinement of theory; and half a score of abstract 
sciences are now the essential qualifications of those who 
aim at taking a prominent position amongst their fellows. 
We have been led away from our subject to this question 
of pupil education, for it is one on which it is difficult to 
help feeling strongly. Engineering pupils receive, uncer 
the present system, no education calculated to fit them 
for dealing with questions depending on the abstract 
sciences for their solution. 
practice of an essentially scientific profession without 
necessarily possessing an iota of scientific knowledge; and 
the consequence is, that very many young men have at the 
termination of their apprenticeship no qualification to 
recommend them for an appointment involving any re- 
sponsibility. Some, even, to our own knowledge, and those 
of very fair abilities, have at the end of their pupilage 
given up all thought of following their profession, simply 
from a consciousness of their own deficiency, fostered 
naturally by a sense of the injustice they have suffered 
from the loss of their money and time. 





NOTES FROM PARIS. 
( By our Special Correspondent. ) 

THE change that has come over the city of Paris during the last 
dozen years is certainly one of the most remarkable facts in 
municipal history, and one which circumstances have forced before 
the eyes of nearly all the world. Paris is not yet a remarkably 
healthy place to reside in constantly, and perhaps never will be; 
but with the exception of the glorious old Boulevards and a few of 
the chief streets, the improvement that has been made with 
respect to ventilation, dramage, and general salubrity is most 
remarkable. One who knew Paris fifteen years ago and visits it 
now again for the first time scarcely knows it again; and even an 
absence of two or three years calls forth expressions of astonish- 
ment. 7 

It would take half-a-dozen columns of THE ENGINEER to recount 
the Boulevards pierced through dense masses of old unhealty 
houses; the dirty, narrow, tortuous old streets replaced by broad 
handsome avenues, well paved, well drained and well lighted; the 


churches rebuilt, restored, or opened up; the public buildings | 


demoished, reconstructed, and embellished; the enormous barracks 
erected in all parts of the town; the parks, promenades, and squares 
formed, planted, and improved, the thousands of trees planted in all 
quarters of the town; the new quarters traced out in the wastes 
that lay without the old boundaries of the city, and now being 
repidly covered with buildings of all sizes and pretensions; the 
demolitions, reconstructions, restorations, and works of use or 
ornament above and below the surface. 

With the policy of the subject we have little todo. We admit 
that special causes lay beneath some of the transformatioas that 
have been made—that some changes may have been effected 
prematurely, and, perhaps, even unwisely—but there remains the 
great fact untouched, namely, that Paris has in a few years been 
converted from one of the most inconvenient, worst lighted, and 
most ill-drained city in Western Europe into something so different 
that nearly all municipal reformers regard her at the present 


moment with intense admiration, mixed, perhaps, with a little | 


envy. 

Nor does the change apply only to the making of new, and the 
improvement of old, streets and buildings. Paris, likea man of the 
world, hasaltered her habits with her circumstances—fresh air ani 
space have driven out unpleasant smells, fresh houses have helped 
greatly to produce cleaner faces, and the general improvement of 
the establishment has added greatly to the work of the household. 
The ordinary duties of the municipal authorities have grown side 
by side with their extraordinary work ; and the gasman, the water- 
man, the sweeper, the scavenger, and the sewerman, are as busy 
as the demolisher, the constructor, and the decorator. It is 
difficult to say which deserves the greatest praise—the metamor- 
phosis of the city itself or that of its habits; and while the former 
should in the nature of things be complete some day, the duties 
arising out of the latter are never-ending. 

What does all this cost? is a vulgar but a necessary question— 
for the cost often covers the possibility, and still more commonly 
settles the expediency, of a measure. 


aris has two budgets—an ordinary and an extraordinary budget; | 
and either one or the other is enough to astonish a millionaire, | 


and would drive the financial ministers of some small states to 
despair. The Préfect of the Seine regards the matter apparently 
without much apprehension, and puts forth his estimates and 
accounts with the air of a man who knows that he has a balance 
at his banker’s. We will now give a few extracts from Baron 
Haussmann’s, converting the amounts into pounds sterling, and 
omitting fractions, in order, as far as circumstances will permi, 
to give our readers an idea of what our neighbours pay, not only 
for their new houses, but for their improved establishments. 

In 1860 the ordinary expenditure of the city was £2,600,470; in 
1864 it had risen to £3,312,670; in 1865 it was £3,360,000; and 
the estimate for the current year is £3,622,810. This amount is 
thus distributed:—Interest of municipal debt, £537,298 ; adininis- 
trative services of the city, £2,460,232; police, £505,280. 

The extraordinary expenditure is set down by the Préfect of the 
Seine at £2,233,825, and of this the service connected with public 
works absorbs nearly one million sterling. 

In addition to all this there is a special budget and a supple- 
mentary budget; the latter amounts to only £580,000, and is little 
more than a matter of account; but the former reaches £2,449,920, 
of which £2,400,000 represents the produce of the second and third 
portiuns of the loan of 1865. 

The improvement, embellishment, and service of Paris, and the 
rest of the department of the Seine, is estimated, then, to cost 
during the current year nearly six millions sterling, while the sum 
will be increased next year by the interest of nearly two and a-half 
millions of borrowed capital. 

The population of Paris is about one million and three-quarters, 
so that the cost per head must be about £3 10s. per annum, It 
should be added that the greater portion of the income is derived 


They enter, in fact, upon the | 


from the octroi duties, which are levied at the gates of Paris on 
almost every article of ordinary consumption—wine, vinegar, beer, 
oil, varnishes, meat, poultry, fish, eggs, wood, coal and charcoal, 
iron, stone, marble, cement, plaster, slates, bricks, tiles, timber, 
| forage, cheese, wax, ice, corn, flour, and bread. 

Two or three instances of works under hand at the present 
moment, or about to be commenced, will convey some idea of the 
extent of the transformations referred to. The city authorities 
| have ace my | issued notices to quit to the proprietors and occupants 
| of sixty-six houses in the old island of the Cité, of 150 houses in 
| the neighbourhood of the great central market or Halles, of eighty- 
| four houses between the church of Sainte Eustache and the Rue 
St. Denis, and of forty-two others between the Chaussée d’Antin, 
| and the Rue Laffitte: together 340 houses, containing a population 
| of more than forty thousand souls. This enormous displacement 
| is for the reconstruction of the famous old hospital of the Hétel 
| Dieu, the walls of which are almost crumbling into the Seine, and 
| for the formation or prolongation of four important streets. As 
| regards cost, it may be mentioned that the proprietors and occu- 
| pants of the 150 houses near the market, making with their 
| families a population of fifteen thousand persons, claimed no less 
a sum than £1,018,065 ; the city offered £374,397 ; and the juries, 
who were occupied a full month on the subject, allowed £536,228. 
| Another great work about to be undertaken is the removal and 
consequent reconstruction of the old Lycée of Louis le Grand. 
The City of Paris is Lound by the convention between it and the 
State to construct a new building within three years from the Ist 
of January, 1867, to replace that now in existence (and to afford 
accommodation for one thousand resident and five hundred out-of- 
| door pupils), and which will cover a space of 26,000 square 
| metres. The city is to bear all the expenses consequent upon the 
| change of site, and the State contributes £100,000 towards the cost 
| of the new building, the payments to be distributed over a space 
| of eight years -that portion of the money which may remain due 
| after the completion of the work to bear interest at the rate of 5 
| per cent, per annum. 

M. Léon Foucault has presented to the Academy of Sciences of 
Paris a new apparatus, or regulator, for electric lights, constructed 
| under his direction by M. J. Dubosc. The new apparatus is so 
| arranged as to keep the charcoal points at the required distance by 
advancing or drawing them back by automatic action, according 
}as the distance between them becomes accidentally too small or 
| too great. The principle consists in placing the points in connec- 
| tion with two trains of wheels running in opposite directions. 
| The last wheels of the two trains are brought opposite to each 

other, and are connected with the elettro-magnet by a trigger or 
| catch, which, when in its normal position, keeps both trains at 
| rest, and releases one or the other according as it is itself deflected 
to the right or the left. The two trains are connected by a set of 
' planetary wheels, to prevent conflict and give the sum or the 
| difference of their movements. This arrangement, which seems 
| to solve the difficulty generally existing, requires a modification of 
the catch or trigger placed under the infiuence of the magnet. 
The armature arranged in the ordinary manner would, in conse- 
quence of the action required of it, be in a condition of constant 
oscillation, and convey the same to the two trains of wheels. In 
order to avoid this, M. Foucault has had recourse to the répartiteur 
or distributor of M. Robert Houdin, by which the equilibrium 
of the armature is regulated at will. Instead, therefore, of acting 
directly on the armature, the spring opposed to the magnetic 
| attraction acts on the extremity of a pointed arm, the face of 
; which is shaped to a special curve, and acts upon a prolongation of 
the armature, which is thus made to act as a lever of varying 
length. The armature by this arrangement remains always 
suspended between the two extremities, and its position at every 
moment is the exact expression of the constant intensity of the 
| pile. So long as this intensity preserves the desired and co- 
relative distance between the charcoal poles, the wheel-work 
remains at rest, and one or the other train is only set in motion 
when the current becomes too strong or too weak. M. Foucault's 
| arrangement differs essentially from that in which one of the 
| charcoal points is fixed to the armature itself, as in the former: 
the two motions being of precisely the same value; and thus 
| the variations in the interpolar distance are rendered all but in- 
sensible. 

A new hygrometer has been recently invented and presented to 
the Academy of Sciences, by M. Monier. It is in the form of an 
aneroid barometer, about four inches in diameter, and an inch in 
thickness, the rim being pierced to give admission to the air. As 
in the hygrometer of Saussure and others, the sensible organ of 
| the instrument is a hair, but by a peculiar arrangement M. Momer 
|is able to employ a hair fourteen inches long, which gives his 
| instrument great sensibility. The graduation of the index tace is 
effected in the following manner:—The instrument is placed pander 
a bell glass upon unslacked lime, and the point at which the 
needle rests is marked zero; the lime is then replaced by a sponge 
dipped in water, and the new position of the needle marked as 
100deg. The index is then subdivided into a hundred equal parts. 
A small thermometer is fixed on the face of the instrument. The 
new hygrometer is perfectly portable; the hair is stretched by a 
watch spring of which the tension is only equal to three-tenths of 
a gramme. The inventor says that to obtain an idea of the 
| delicacy of the new instrument it is only necessary to place it in 
|aroom in which the gas has just been lighted, and immediately 
| the steam arising from the combustion will act upon the hair and 
| cause a deflection of the needle; or place the hand around the case 

of the hygrometer and the needle will immediately advance 
several degrees. 
The expected war caused great consternation in the manufac- 
turing as well as the financial world of France; orders were with- 
held, some even countermanded, and there was every prospect of 
a spoiled season and a dull summer. ‘The uneasiness has, how- 
| ever, to a great extent, passed away, and the constructors in Paris 
| and its environs are now tolerably well occupied. Amongst the 
machinery reported as now in hand, are four large double-action 
printing presses, for Belgium; six small marine engines, 30-horse 
power, for Spain; six horizontal engines, 20-horse power, for 
Mexico; several machines for printing on leather, for Russia; a 
horizontal engine, 40-horse power, for Switzerland; a horizontal 
engine 50-horse power, four planing machines, a mortising 
machine, six parallel lathes, and cight file-cutting machines, for 
Algeria; a set of distilling apparatuses, with pumps, vats, boilers, 
and vertical steam engines of 15-horse power, complete, for French 
Guiana; and twenty sewing machines for the Government sail- 
makers. 

During last week there was a notable improvement in the French 
iron district ; good orders were received by the Champagne iron- 
masters for ordinary and special iron, and rods for wiredrawing 
and for chain-making, at fair rates. Charcoal iron is not in such 
a favourable condition ; there were few offers, and still fewer 
demands; in fact, the end of that old and excellent trade seems to 
be at hand. but the stocks are very light, and the season is ap- 
proaching when the want of water will necessarily limit production, 
Fine pig 




















| so that there is little chance of a diminution in price. 


| iron is reported to be still scarce in Franche Comte. 

The accounts from Belgium are doleful in the extreme. At 
Charleroy business is extremely dull, and engagement very ditti- 
cult; while at Liége, in spite of reductions in rates, new orders 
are extremely scarce, and some former ones have been counter- 
manded. 

| Paris, May 30th, 1866. 


_——_—— —— 





SovtH KENsiIneToN Muszum.—Whitsun week free. Visitors 
| during the week ending May 26, 1866: -On Monday, Tuesday, and 
| Saturday, from 10 a.m. to 10 p.m:—on Wednesday, Thursday, and 
| Friday, trom 10 a.m. till 6 p.m., 30,496 ; Nationa! Portrait Exhi- 

bition by payment, 4,227; total, 34,723; average of corresponding 
week in former years, 18,885; total from the opening of the 
| Museum, 6,058,612, 
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ON THE CONNECTION OF PLATES OF TRON 
AND STEEL IN SHIPBUILDING, ESPECIALLY 
SUCH AS ARE SUBJECT TO SUDDEN TENSILE 
STRAINS.* 

By Mr. NatHANIEL Barnasy, Assistant-Constructor of 
H.M. Navy, M.C.I.N.A. 


Muvcu yet remains to be done to make iron shipbuilding a perfect 
art, and there is perhaps no one step remaining to be taken in the 
path of improvement more important than that of substituting a 
simple and efficient means of joining plates by welding, should it 
ever be discovered, for the present system of rivetting. 

The loss of strength caused by the present system is considerable 
in iron, but appears to be still more serious in steel. It forms, in 
fact, the great bar to the introduction of this most promising 
material into ships of war. 

I may give as an illustration of this one or two of the many 
experiments which have been made by the Admiralty at Chatham 
yard on Bessemer steel of the best quality. 

A piece of steel 4ft. long and 12in. broad was cut from a half- 
inch plate, of which the proof strength was 33 tons per square 
inch. This piece was reduced to Sin. in width at the middle, was 
supported at the ends by square plates rivetted to it, as shown in 
Fig. 1, and was carefully centred. 

The pl.te should have broken at 82} tons, and through the 
narrow part. It actully broke at 95} tons, and then, strange to 
say, broke through the wide part of the plate, tearing away 
through the rivet holes, Thus, while the material in the middle 
of the plate withstood a strain of 38 tons per square inch, it 
actually broke through the holes at 16°38 tons per square inch, or 
less than one-half the strain. 

In a precisely similar plate, differing from the other only in the 
fact that the rivets connecting the end pieces were ljin, from the 
edge instead of 2Jin., the plate broke in a similar manner (Fig. 2) 
at 73 tons, which is only 15 tons per square inch of the section of 
steel broken. The holes in both these case had been punched, and 
in order to ascertain whether these curious results were due to the 
injury supposed to result from punching, an exactly similar 
arrangement of plates was again tried, in which the holes were, as 
in the first, 2}in. from the edge, but were drilled instead of being 
punched. The plate then broke through the narrow part (Fig. 3) 
at 106°75 tons, or 47°53 tons per square inch of the steel broken. 
I do not proposeto draw here any inferences from the experiments 
detailed, or from the series of which they form part, further than 
this, that all which I propose to say concerning the necessity of 
bestowing greater attention on the comparative strength of 
different modes of connecting plates intended to give tensile 
strength is even more applicable to steel than to iron. 

Admitting then that, for the present at least, we must be 
content to connect iron plates by rivets placed in holes punched 
or drilled out of the material, and, therefore, by the sacrifice of a 
considerable portion of the strength of the plate it is manifestly 
the duty of the engineer and shipbuilder to study to make this 
connection with as little sacrifice of strength as possible. 

In every such connection the tensile strength of the plates across 
the outer line of holes, of the butt strap or straps across the inner 
line of holes, and the resistance of the rivets to shearing should be 
all equal. Two plates may be connected, for example, by butt 
straps, so as to reduce the strength of the plate by one hole only. 

The strength of the several parts has in this case been estimated 
on the assumption, verified by careful experiment at Chatham, 
that the shearing value of a fin. Bowling rivet, including friction, 
and taken either singly or in conjunction with others, is 10 
tons, and that of rivets of other diameters is in proportion to 
the squares of the diameters; also, that the tensile value of the 
icon between the holes is reduced in proportion to the number 
of the perforations, and that this reduction is about 25 per cent. 
when the holes are punched three or four diameters apart. 

This description of butt strap is of no value in shipbuilding, 
because the stringer and tie-plates, to which it might otherwise 
be applied, have to be perforated between the butts by rows of 
holes to connect them with the beams. 

In such plates, in order to economise material, it is, therefore, 
desirable to reduce the amount of fastening at the beams as much 
as possible. I do not think it necessary to punch away for this 
purpose more than one-eighth of the iron; the remaining strength 
of the iron would then probably be § x §= ths of the whole, so 
that the straps connecting them shculd also give }ths of the full 
strength of the plates. Any greater strength at the butts would, 
of course, be thrown away. 

If the butt strap has to be caulked this proportion of strength 
cannot be retained, as the rivet holes must then be placed neurer 
together. ‘ 

Let us take, for example, the connection, by means of a butt 
strap, of two plates, jin. thick and 12in. wide, in which the rivets 
are lin. diameter, and are spaced three diameters apart. 

Then we punch out one-third of the iron, reduce the strength of 
the remaining iron about one-fourth, and have left only 4 x 3=3. 

The tensile strength of the plate at 2U tons to the inch is 
189 tons, and the tensile strength through the holes about 90 tons. 

If the connection be made by means of a single strap the value 
of the rivets will be about 71 tons, and if by a double strap 142 
tons. No appreciable advantage could be obtained from a second 
row of rivets in this case, unless the spacing along the edge could 
be increased. 

If the rivets are nonearer together than is necessary for caulking, 
a second or third row could give no advantage, except in enabling 
us to reduce the thickness of the butt straps to less than the 
thickness of the plate, by reducing the number of rivets in the 
inner row where the butt straps are obliged to break. 

None of these considerations are new, but they have been so 
much neglected that those who are familiar with them will, I 
hope, justify me in thus restating them. But there are certain 
other considorations equally important which have, I think, 
altogether escaped the notice of shipbuilders. 

Let us suppose that we have a stringer or tie-plate, the strength 
of which is, at the beams and at the butts, seven-ninths of the 
full strength of the plates, and that we have no means of in- 
creasing the strength at these points. Have we any means by 
which we can, without altering the strength at these points, 
increase the tensile power of the plate? I think the answer 
would generally be, We have not —the strength of the tie will be 
measured by the strength at the weakest place, and this strength 
is fixed. 

Now what I want to show is that this is not the case, and that 
we have overlooked an important element of strength, which is 
conducive to economy of material. 


Take the case of a stringer or tie-plate (Fig. 9) crossing a number | 


of beams, say 3ft. Gin. apart, at each of which the strength is 
reduced to seven-ninths of the full strength of the plate. 

If this plate is brought under the action of a steady strain it is a 
matter of indifference, practically, how many such points of weak- 
uess there may be, and how much stronger the material may be 
lying between the weak points. 
applied we have to consider not only the number of tons required 
to break the weakest section, but the amount which it would 
stretch before breaking. It is, in fact, the work done in producing 
rupture, viz., the force applied, multipliel by the distance 
through which it acts, which is the true measure of the resistance 
to rupture. 

Under these circumstances no elongation will take place in the 
strong parts of the plate lying between the beams 
thrown on the weak points; and if any one of these be weaker in 
any sensible degree than the rest it will be confined to that point. 

This being the case a large increase of power may be obtained 
by reducing the strength of the plate between the weak points to 
the strength at these points, or even to less than this, provided 
we get long spaces of uniform strength to give elongation. 





* Read befure the Institution of Engincers ia Se tland, 


But when strains are suddenly | 


it will all be | 


To illustrate this I beg leave to refer you to some experiments 

| made at Chatham with armour bolts, with reference to a proposal 

| of Captain Palliser’s. 

| The proposal was to apply to armour bolts, having screws cut 

} on them, the well-known principle that the bolts would be 

| strengthened at the screw thread, and become less liable to break 
by a sudden jar, if the bolt, or a portion of it beyond the thread, 
were reduced in section to the same area as the iron left uncut at 

| the thread. 

The experiments referred to, made under my own careful 

| observation, showed :— 

| 1. That iron bolts of good quality and of uniform diameter, 

subjected to a steadily increasing strain, elongate before breaking 

about one-fifth of their original length. 

2. If the diameter is not uniform, but is decreased through a 
portion of the length, then the reduced part elongates about one- 
fifth of its length before breaking, and the larger portion scarcely 
stretches at all. 

3. If this reduced part is very short, as in the thread of « screw, 
the strain required to break the bolt is the same per square inch 
of the unstretched or original section as in the previous cases, but 
there is scarcely any clongation before rupture. 

4. If the whole length of the bolt is made to the reduced 
diameter of the serew thread, so that the thread projects from the 
bolt, the breaking strain (gradually applied) is the same as before, 
but as the bolt will stretch one-fifth of its length before breaking 
it becomes thereby less. liable to rupture by a sudden blow, 
because, as already stated, the work done in producing rupture is 
| in proportion to the weight or strain applied, multiplied by the 
| elongation or the distance through which it is applied. 

The details of one portion of these experiments were as follow :- 
Four bolts were taken, all made of best selected scrap iron, for 
| the purpose of the experiment, and all of the same diameter, viz., 
| 2}sn.; screw threads were cut in the ends of these and nuts titted. 
| The other ends were formed with heads, leaving a length of 21in. 
| between the heads and the nuts. The four bolts being thus as 
| nearly alike in every respect as they could be made, two of them 
} were reduced down on the anvil for a length of 44ins in the middle 
| of their length to a diameter of 1jin., which was the same as that 
| of the iron remaining within the screw threads. The other two 
bolts retained the full diameter throughout. They were broken 
in the hydraulic press with the following results, which are also 
shown in the accompanying photographs : 





























when they are perfectly perforated, j.e., across the ro ‘ 

for the purpose of attaching the plates to the CET belse made 
stiffeners, or other iron framing, and by this means rendering the 
use of butt straps in such combinations unnecessary, In an 
words, a section through the plates between the beams or stiffeners 
is made to have, without butt straps, about the same tensile 
strength as a section through the fastening at the beams —4 
stiffeners, for the purpose of forming spaces of uniform tensile 
strength not greater than that of the weakest place in the combi 
nation. In these intervals elongation will take place (to an extent 
depending on their length) before the materials can be ruptured 
so that an increased amount of work will require to be + by 
the operation of a given strain in producing rupture. Also - 
increasing the resistance to rupture under sudden strains in single 
plates, by reducing the tensile strength throughout certain 
Intervals between the beams, angle-irons, or stiffeners and 
approximating to that at the beams, angle-irons, or stiffeners. by 
cutting out portions of the plate. his 

I am aware that iron decks are not used in merchant vessels 
although they are in all iron war ships built for the Admiralty, 
and I consider it to be false economy to substitute for such decks’ 
or partial decks, stringers on the ends of the beams, tie plates near 
their middle, and diagonal braces between them; as [ think it 
clear that from the round up of the beams, and other causes, a 
a considerable portion of this material is unable to succour the 
rest when the top of the ship is put in tension or compression, 
_ The strength of wrought iron in extension and in compression 
is about the same, yet the bottom of the ship is usually nade 
enormously stronger than the top. 

Some iron ships, indeed, have no proper top, or only a wooden 
one. Much of the siurength of the bottom, which might otherwise 
be made available in giving strength to the ship, considered as a 
floating girder, is thus wasted. 

I indulge the hope that the economical considerations pointed 
out may be not ouly useful in lightening and strengthening ships 
designed for war, but in inducing private shipbuilders to introduce 
partial iron decks so formed into ships designed for commerce, | 
may, perhaps, be allowed to add in conclusion that these proposals 
do not form the subject of any patent. 








AMERICAN NAVAL ENGINEERING. —Certain Yankee engineers know 
more on every subject than English engineers, and they are even 
go to teach us now and then how things ought to be done, 

ret, strangely enough, they make mistakes sometimes. Mr. Isher- 
wood, for instance, holds that the theories and practice of our 
Maudslays, Penns, Napiers, &c., are defective, and he has, there- 
fore, struck out a path for himself, and determined to engine all 
new shipsonenlightened-—thatis, on American government engineer 
—principles. The first engine has been built and tested, with 
results recorded as follows in the New York Army and Navy 


| Gazette:—“‘A correspondent, signing himself ‘ Naval Engineer,’ 


| Dickerson and Co. 
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The fact that the strains of greatest magnitude. in a ship are 
sudden in their nature makes the principle under consideration 
one of no slight importance, because we see that by its application 
we are able to increase the time during which a given force must 
be applied in order to produce rupture. 

As the material is disposed at present in iron decks and stringer 
and tie-plates, the plates are perforated in the lines of the beams, 
not only by the holes required for the rivets to attach the plating 
to the beams, but by the deck bolts, which secure the wooden deck 
lying on the iron plating. 

The loss from the iron punched out, and the weakening of that 
which remains, amounts, on the whole, to from 30 per cent. to 
40 per cent. of the original strength of the plates. These lines of 
w oceur at intervals of about 3ft. bin., and between them 
the plate has its full strength, except where a butt occurs. 

The consequence of this is that when the deek is put in tension 
the stretching is confined to these weak places, and the amount of 
work which the whole combination is capable of doing before 
rupture is extremely limited. In order to remedy this state of 
things I propose to remove all the wooden deck fastening from 
these weak places and put it on either side of the beam. The 
number of rivets for attaching the plating I also propose to 
reduce. By this means a strength of plating is obtained across 
the lines of rivetting of about three-fourths of the full stcength of 
the plates. The next thing to be done is to reduce the strength 
of the plating between the beams to the same amount. This 
might be done by cutting holes in the plates, but instead of this I 
propose to admit the butt straps, and to arrange the plates so that 
mm each of these spaces there shall be a continuous series of butts 
and plates, in the proportion of one butt for every three plates. 
In addition to this reduction of material I propose to leave in- 
tervals between the butts of about one-third the distance between 
the beams, so as to get long spaces of uniform strength between 
the beams. 

The length of the intervals between the butts will be determined 
by the number of rivets which can be placed in the edge of the 
butted plate between the beam. and the butt, as there must be 
sufficient to break the plate across the beam. A short piece of 
| edge strip on the under side doubles the shearing value of the 

rivets, and allows about one-third of the distance between the 
beams to be omitted. 

The advantages of one system over the other are, I think, the 

) following :— 

1. In the ordinary system one-fifth or one-sixth of the iron is 
punched away; by that proposed only one-ninth or one-tenth is 
punched out. There is from this cause a gain in direct tensile 

| strength, to which must be added an increase of strength in the 
| iron between the holes, These are together equal to about 12 per 
cent. 

2. The strength of an iron deck under compression is limited, 
not by the area of section, but by its resistance to buckling between 
the beams. According to the ordinary mode this is very small, 
since it is quite free to bend downwards between the beams. But 
by spacing the deck fastening, asishown, at intervals of about 2ft. 
instead of 3ft. 6in., the tendency to buckling would be reduced, 
The wooden deck would thus, both by its own direct resistance to 
| compression, and by the support it gives to the plates, play a most 
| usetul part in compression, although it is powerless as against 

extension when in connection with iron. I, therefore, conclude 
that no loss of compressive strength is incurred by the holes in 
the plates. 
3. All the holes for receiving the deck fastenings may be punched, 
whereas if the fastening is in the beam flanges the Loles for them 
| must be drilled cither in the plates or in the beams. 
4. The expense of cutting, fitting, punching, and rivetting butt 
straps is avoided. Where the material employed is steel, the gain 
is more considerable, as all the holes in the butts of the plates and 
in the straps have to be drilled to prevent the injury done by 
punching, 
5. The weight of material omitied at the butts amounts to one- 
| seventh of the whole material employed. 
6. There is a gain in strength against injury and rupture by the 
action of sudden forces, the amount of which is not susceptible of 
calculation, but which, being in proportion to the extent of the 
spaces of uniform strength which have been introduce, is, I 
think, very oonsiderable. 
, The novelty of this proposal may be said to consist in so 

arranging the iron or other metal plates forming the flanges of 
girders, bridges, and other structures, or employed in decks, 
partial decks, stringers, or ties in a ship or vessel, as to make the 
tensile strength of the unperforated plates, intervening between 
adjacent butts, equal or nearly equal to the s of the said 
intervening plates taken together with that of one of the butted plates 





asks us, through the columns of the Journal, to inform him, as 
soon as possible, with regard to the trial of the U.S. steamer 
Pensacola, The general facts on this subject are not difficult to 
state. The original engines of the Pensacola were put in by 
They were built in the most elaborate manner 
in the Washington navy-yard, and without regard to expense. 
These engines were removed in accordance with the reports of 
certain boards appointed by the department. Two engines, built 
entirely from the plans of Mr. Isherwood, were substituted. 
During the dock-trials of these engines in Baltimore, the accounts 
promulgated led to the supposition that they would achieve 
extraordinary success, but on a voyage from that point to New 
York, defects have exhibited themselves so radical in character as 
to portend entire failure. During this comparatively short voyage, 


| the crank-pin journals were so cut up by the unusual heating that 
| the ‘brasses’ had to be taken to the lathe for re-boring, and the 





pias themselves have been, or are being, filed and scraped to as near 
a true circle as it is possible to get them by the most expert ma- 
chinists in the Brooklyn yard. It is alleged, too, on excellent 
authority, that the iain journals are so cut up that it a is mooted 
question whether it will not be necessary to renew them also. 
‘The main cylinders were so cut as to require re-boring. Already 
has a stenm engine been erected on the deck of the vessel, which, 
through the interposition of a series of pulleys and belts, will 
operate the boring bar. ‘The cylinders we carefully examined with 
the aid of a light. The head not being off the forward cylinder 
we could not investigate its condition so closely as we had done 
that of the other, but it is thought that it will be necessary to re- 
pair that also. The upshot of the matter accordingly is, that the 
engines planned! by the Steam Bureau for this vessel, in place of 
those condemned and removed in the manner already explained, 
have performed very badly. The Pensacola was navigated not only 
to New Orleans, years ago, by the engines which were condemned 
and removed, but was safely propelled through the tremendous 
cross-fire of forts St. Philip and Jackson when Farragut went up 
to that city. Butthe engines planned by Mr. Isherwood to replace 
them proved to be such that they could not propel the Pensacola 
from Baltimore to New York without requiring the remarkable 
repairs or partial reconstruction which we have already indicated. 
Now if the phenomena we had to record were the breakage of any 
individual part of the cngine it would present an entirely different 
aspect; but when we find that no part of the engine was fractured 
~except the orank-pin brasses, which, we presume, were fractured 
by dousing them with sea water when nearly at a red-head—when 
we find that the defects producing the unfortunate failure were not 
due to any defects in either workmanship or material, the only 
conclusion is that their failure is due to the erroneous principles 
which have governed their construction. Had it been a piston- 
vod or a crank-pin, or even the shaft itself, which was broken, it 
might have been laid to the charge of inferior material, but when 
we find that ‘in these few hours the chief journals of the engine 
were so abraded and cut up as tomake renewal necessary, and that 
even the main cylinders had to be re-bored at great expense, the 
conviction is irresistible that there was something wrong in the 
design; and the trouble seems to be entirely due to a direct contra- 
vention of the established and admitted principles of construction 
as adopted by the successful marine engine builders of the world. 
We repeat that to no defect in workmanship or material ¢in the 
spectacle whieh the Pensacola now presents be ascribed. Mr. 
Isherwood had handed his detail drawings and specifications for 
her engines to Hazlehurst and Co., of Baltimore, a remarkably 
skilful, watchful, and successful marine engine building firm, who 
had a reputation to sustain as well as accumulated experience to 
apply to the construction. And, in addition, that no possible 
chance of fault in the construction might occur, it was inspected 
unremittingly by an engineer selected for that purpose by the 
designer of the engines. Remarkable, however, as are these facts, 
and grave as are the questions to which they give rise, possibly we 
should not pause so long upon them but for a still more serious 
indication. Engines built on the same plan as the Pensacola’s are 
now building for twenty vessels of the new screw fleet. The fault 
of the Pensacola’s was surely not due to inferior material, for one 
of the best establishments in the country built them on the closest 
guarantees and under the supervision of a special inspector, who 
verified the correctness, according to contract, of every part before 
it was suffered to take its place in the engine. It will not do to 
accumulate suspicious endorsements for such engines while actual 
experiments are so steadily disproving the endorsements. Great 
haste and curious secresy mark the repairs ordered upon the Pen- 
sacola, so that it was with difficulty that we could get a glance at 
whatis goingon. From what we did see we derived little confidence 
in the future possibilities of the engines of the Pensacola. Now 
since no less than twenty pairs of engines Luilt on the same plan 
as the Pensacola’s are in process of construction, and since the 
engines of the larger sloops of the Wampanoag class add to certain 
intrinsic defects all the detects just described, even increased by their 
greatér size, what are we to look for in the future? Judging from 
the fate of this machinery, an example of the Hassaloo class, what 
shall be expected from the larger screw ships?” 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


JUNE l, 1866. _ 
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RANGING CURVES BY THEODOLITE AND CHAIN. : 
I am desirous, in any future publication of mine 


as As . . 
wigetiing the method of ranging circular curves by angles at the 


; rence combined with chaining, to do justice to the claims 
ee oe may have independently invented it, I shall feel 
« much obliged if you, or one of your readers through your 
— will inform me of the date of the publication or use of 
nat method by Mr. Brodie, referred to in Tue ENGINEER of the 
18th inst. 

My own 0 
years ago, ina 


first publication of the method took place twenty-three 
paper read to the —— of ye a - 
the March, 1843, and printed in their ** Proceedings,” anc 
pa ef ics’ Magazine, soon afterwards. My first use of 
the method took place twenty-five years ago, in setting out part of 
the Dublin and Drogheda Railway, in 1841, for Sir John Macneil ; 
and I then communicated it to several other assistants or pupils 
of that gentleman, all of whom at once began to practise it ; and 
amongst them I may name Mr. J. 8. Stawell, Mr. W. R. Le Fanu, 
Mr. M. Blakiston, and Mr. J. W. Power. 
F W. J. Macquorn RANKINE. 

Glasgow University, 19th May, 1866. 

> §,—To make it clear what method of ranging curves it was to 
which I laid claim in my paper of March, 1843, as not having been 
wreviously proposed or practised so far as I then knew, I may 
seme that the method of ranging curves by means of the inter- 
sections of two sets of diverging chords, laid off at the same time by 
means of two theodolites planted at the two ends of the curve, was 
at that time well known, having been published several years 
before by Professor Mahan. That method, however, was compara- 
tively neither expeditious nor accurate. It was hy the combination 
of chaining round the curve with the ranging of one set of radiating 
chords by one theodelite planted at any convenient point in the 
circumference, that the setting out of a curve became nearly as 
rapid and accurate as that of a straight line. W.J.M.R. |} 

Glasgow, : ; 

[Mr. Brodie’s use of the system referred to in our review dates | 
hack to about the year 1840; but we believe it was not made public 
by him at the time. --iup, E. 








HYDRAULIC PROPELLERS, 

$in,—In your number for 18th inst. Messrs. Gwynne and Co, 
reply to my letter of 8th inst. in a manner still calculated to 
mislead your readers. : , 

Having been intimately connected with the ferry-boat from the 
first I may reasonably be expected to be more able to acquaint 
your readers with the truth than Messrs. Gwynne and Co., whose 
acquaintance with it originated in the reports of the trial trip. 

They refer me to the Glasgow Herald of 10th, 13th, and 16th 
November last to find their connection with the ferry-boat clearly 
defined. The first of these contains the official report of the trial 
trip, in which =~ are not named; each of the others contains a 
spocimen of those letters which they are so fond of writing, wherein 
tney seek to claim for themselves some credit in connection with 
he boat. 

; The crawings to which I referred in my last, and which they 
published in a contemporary journal in their own name, were not 
‘prepared by the order of the engineer to the Clyde trustees at 
their expense,” but as stated in my last, although they may yet be 
charged for the liberties taken with them. 

The illustrations of the drawings above referred to, and those of 
their specification, No. 1248, may be one and the same, as far as 
they are capable of distinguishing, but an examination will con- 
vince your readers of the absurdity of the statement. 

In your op for 20th October, 1865, they claim to be the 
patentees of an arrangement described in your previous number, 
and attributed to the ferry-boat, wherein the water was admitted 
to the pump by the two apertures at the bow and expelled by the 
two apertures at the stern when the vessel was moved ahead, and | 
vice versd; and stated that the arrangement was described and | 
illustrated in your journal of 27th February, 1863. This must be 
to them an invaluable illustration, seeing that they can always 
adapt it to the requirements of the moment. | 

Had Messrs. Gwynne and Co. been acquainted with the arrange- 
ments adopted in the ferry-boat they nught reasonably have been | 
expected to correct your correspondent’s description, which was so | 
far out of the way, instead of seeking to claim priority in an 
arrangement which had been designed by Professor Jeffray, of the 
Glasgow University, about the year 1810, and fitted on board a 
vessel by Claud Girdwood and Co., of this city, half a century | 
prior to the date of their patent. 

I hope they will desist from further attempts to claim the credit 
of the boat or its arrangements for their own sake, as they have no 
connection with it further than that clearly defined in the Glasgow 
Herald. JAMES YOUNG. 

2, Shiels-terrace, Kinning Park, Glasgow, 

23rd May, 1366. 
[This discussion must end here.—Ep. E.] 











MEASURING SHIPS. 

Sm, —For the benefit of your correspondent ‘Mercantile Marine” 
1 transcribe an article on ‘* Tonnage” from the ‘*‘ Engineers’ and 
Mechanics’ Pocket-book,” by Charles H. Haswell, formerly chief 
engineer of the United States navy, published in New York in 
1857. 

Tonnage.—By a law of Congress the tonnage of vessels is found 
as follows :—For a double-decked : Take the length from the fore 
part of the stem to the after side of the stern-post above the 
ppper deck; the breadth at the broadest part above the main wales; 
half of this breadth must be taken as the depth of the vessel; 
then deduct from the length three-fifths of the breadth, multiply 
the remainder by the breadth, and the product by the depth; 
divide this last product by 95, and the quotient is the tonnage. 

Example.-—W hat is the tonnage of a ship of the line, measuring, 
as above, 210ft. on deck and 459ft. in breadth ? 

59 + 2 = 29°5 depth, 
210 — 2 of 59 = 174°6 X 59 X 29°5 + 95 = 3198°8 tons. 

For a single-decked: Take the length and breadth as above 
directed for a double-decked, and deduct from the length three- 
fifths of the breadth; take the depth from the underside of the 
deck-plank to the ceiling of the hold, then proceed as before. 

Example.—-The length of a vessel is (as above) 223ft., the 
breadth 394ft., and the depth of hold 23}ft.; what is the 
tonnage ? 

223 — # of 39°5 = 199°3 X 39°5 X 23°5 +95 = 1947°3 tons. 

Carpenter's measurement for a single-decked: Multiply the 
length of keel, the breadth of beam, and the depth of the hold 
together, and divide by 95. 

For a double-decked: Multiply as above, taking half the 
breadth of beam for the depth of ‘the hold, and divide by 95. 

I trust that these rules may be of service to your corre- 
spondent. JouN 8. ParrFit, 

King’s Norton, May 25th, 1866. 





MR. NAPIER’S MEMOIR OF MR. D. ELDER. 

Sir,—In Tue ENGINEER for April 7th, appeared an interesting 
memoir of Mr. Elder, many years in the establishment of Messrs. 
R. Napier and Sons, from the pen of J. R. Napier, Esq. Any 
contribution to the history of marine engineering coming from 
such a source cannot but receive attention, and I wish T could add 
that none of the statements contained therein were to be called in 
question. But the writer unfortunately goes out of his way to 
indulge in criticisms on the performances of other engineering 
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25th May, 1866. |} 





firms, bringing forward statistics to prove that engines supplied by 
Messrs. Maudslay and the late Messrs, Seaward to certain Govern- 
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E 
ment ships cost the nation more for repairs, and were inferior in 
other respects, to those manufactured by Messrs. Napier of a 
similar description, and therefore, the Government would have 
done well to have confined their patronage to Messrs. Napier 
alone. Assertions like these display a sad want of good taste, but 
inasmuch as the statistics put forward by the writer are un- 
accompanied by any explanatory details, they are perfectly 
valueless. Take the case of repairs:—- Because a larger sum has 
been expended on a Thames-built steamship than one equipped on 
the Clyde, are you, therefore, to infer, without knowing the 
causes and nature of such repairs, that, therefore, the ship which 
cost the smallest sum must be the best? The thing is absurd. 

3ut Iam informed on the highest authority, viz., that of one of 
the parties implicated in Mr. Napier’s strictures, “‘ that the 
matter was gone into before the House of Commons some two or 
three years back, and the fallacy of the statements made in the 
table thoroughly demonstrated.” Then, again, Mr. Napier lays 
great stress on the fact that the Clyde claims the honour of being 
the first to establish an “* Atlantic steam ferry.” With no desire 
to detract from the great merit of the Cunard steamers, all 
engined by R. Napier and Sons, let me remind Mr. J. R. Napier 
that the Great Western, in 1838, was the first successful Atlantic 
steamship; that her owners were not as wise in their day and 
generation as their Scotch rivals, and, therefore, missed a 
Government contract; but their splendid ship formed the model 
on which the Britannia and the other early Cunarders were 
built, and that in speed she was superior to them all. The Great 
Western was afterwards sold to the West India Mail Company, 
and was in their service as late as 1855. She was always esteemed 
a first-class ship. Mr. J. R. Napier, when he writes next, would 











do well to remember two old saws:—“ Fair play is a jewel,” and | 


** Honour to whom honour is due.” 


Alexan Iria, May 19th, 1866. VINDEX. 





PILE-CUTTING MACHINERY. 

Sir,--Mr. Elliot and Mr. Quarm, whose letters you have pub- 
lished, seem to imagine that the patentees of the machine used at 
the Thames embankment claim to be the original inventors of sub- 
merged pile-cutting by means of a circular saw. No such claim 
has been put forward, and the invention was patented only because 
it was believed to be a new and an exceedingly efficacious method 
of using a circular saw for*the purpose of cutting off piles under 
water. 

In the swomer of last year I directed Mr. Murray to construct a 


pile-cutting machine which would travel upon the top of our | 


cofferdams ona frame such as is shown in your illustration, and 
having « circular saw fixed on the lower end of a revolving spindle; 
and at the same time I indicated the means which I thought 
might be used for causing the saw to follow its cut as fast as the 
timber should be severed. Mr. Murray, however, in preparing the 
working drawing devised an ingenious method, and one much 
superior to that sketched out by me, for effecting this résult, and 
at his suggestion I joined him in taking out a patent for the 
invention. 

We make no claim to any exclusive right to use a circular saw 
for the purpose of cutting off piles under water, but we claim to 
have invented a method of performing this operation which has 
not hitherto been used, and one which, we think, accomplishes the 
end in view at a low cost and with a rapidity which has not pre- 
viously been attained. Tomas D. RIDLEY. 

21, Arundel-street, Strand. 





HIGH-SPEED ENGINES FOR MARINE PURPOSES. 

Srr,— Your correspondent, Mr. John G. Winton, has written a 
very sensible letter, as far as he has gone, on high-speed engines 
for marine purposes; and he naturally asks why, when so much 
power is derived from the locomotive engine by adopting high 
piston speed and great steam pressure, that similar engines of 
small compass and cost are not employed for the propulsion of 
ships, instead of the cumbrous, slow-going, and expensive engines 
hitherto considered essential; and then he proposes that small 
cylinders should be tried, running at a high speed, and the suitable 
power and speed imparted to the screw by gearing. 

Allow me to reply that this would be all very well if ships were 
always to move in pure fresh water, and that only; then ‘‘ non-con- 
densing engines ” with cylindrical boilers, carrying high-pressure 
steam similar to locomotives, would be not only unobjectionable 
but rather highly desirable. But how, without surface condensa- 
tion, or some other and better appliance, he could possibly employ 
steain of higher pressure than 30 Jb. to40 1b. without salting up the 
boilers, is a problem which Mr. Winton does not attempt to meet. 
The engineering world would be much indebted to him if he would 
solve it. J. B. 

Glasgow, 28th May, 1866. 








Locomotive ENGrNes.—Such of our readers as are interested in 
radial axle boxes, bogie frames, elastic wheels, and roller axle 
boxes will do well to read a very voluminous specification by 
G. Smith, No. 1646, which has been published during the past 
week, 

AN ASSOCIATION OF ENGINEERING MANAGERS AND DRAUGHTS- 
MEN has been formed at Leeds, and a neat little work, printed by 
C. Goodall, Woodhouse-lane, of that town, contains the rules of 
the association. We learn that the society has mainly been 
formed for scientific discussion, and for granting pecuniary assist- 
ance to the members. It does not discuss “the politics of the 
trade,” though we should say that the society will have some 
difficulty in keeping out of such “burning questions,” to use an 
expressive foreign term. We have long advocated the establish- 
ment of councils of conciliation, and we see that by their twentieth 
rule the association propose “in case of dispute arising between a 
member, or any person acting on behalf of a member, with the 
association, the disputant shall appoint three members as arbi- 
trators,” ‘‘ and the committee for the time being shall appoint three 
other members from among the ordinary members.” The arbi- 
trators are to select from among the general body a chairman, who 
shall have power to give a casting vote, and the decision to be final 
and binding. 

Raitway REFrorM IN IRELAND.— As a comment on the evidence 
on Irish railways taken by the Royal Commissioners, another 
memorial has been presented to the Chancellor of the Exchequer 
by the Lord Mayor of Dublin, on behalf of a public meeting held 
in that city some time ago. They pray that the principles of the 
Railway Act, 1844 (7 & 8 Vict. c. 85) may be applied to the whole 
group of Irish railways, or such revised form of the Act as the 
Government and Legislature miay be pleased to consider most 
suitable upon a review of their present position and prospects. 
With the documents are printed the following comparative results 
of the separate revenues derived from the railways of the United 
Kingdom, as contained from the returns of the Board of Trade for 
the year 1864 :— 





, Gross Tevenne | . 
i ° ” ile, 
Miles open per annum. Per mile 











8,890 


England oe 00 08 ee £28,667 G64 - £3,229 
Scotlan:.. oe 2,105 3,776,309 1,789 


Ireland .. 1,794 1,581,606 882 


It will be clear that the Irish lines are in mileage proportion 
greatly below their proper rauio. The discrepancy is attributable 
to the com ively higher rates for passengers and merchandise 
on Irish ‘lines, this opinion being borne out by the figures on 
page 363 of the blue k issued January, 1866, containing the 
statistical evidence and papers on Irish fines. memorialists 
“are of opinion that if a suitable reduction of the fares and rates 
were carried out the result would ultimatel 


“the res ly bean increase’ of 
revenue, accompanied by great corresponding advantages to the 
whole community.” 
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PosTaL COMMUNICATION WITH IRELAND.—At present the postal 
communication with Ireland is principally by way of Holyhead, 
excepting for letters specially marked to go by the Milford route. 
This regulation respecting Milford has in force about two 
years, and steps are now being taken by the leading railway com- 
panies of the South of Ireland and South Wales with the view of 
obtaining a regular postal service from Milford Haven to Water- 
ford. Steamers have been running for several years: between the 
two ports, and it is believed that the Government could secure a 
postal service on very moderate terms. Great importance is 
attached to the matter in the midland and southern counties of 
Ireland, for the proposed service would insure the delivery of 
letters in many localities at least one day earlier than is the case 
at present, and in Waterford and other commercial centres there 
would also be a considerable saving of time. 


THE HEALTHINESS OF IRON-CLAD SHIPS. —Contrary to the general 
impression about the health of the crews of the ironclads, it appears, 
from the last returns giving an account of the health of the navy 
up to the 30th of June, 1865, that ‘‘so far as area experience 
justifies an opinion, the iron-clad vessels are likely to prove at least 
as healthy as those not iron-clad.” It appears that the greater 
number have shown a lower average rate of sickness compared 
with other ships during the last seven years. Only three vessels 
exceeded this average—the Achilles, the Enterprise, and the 
Research. The only complaints special to iron-clad ships seem to 
be colds and rheumatism, which are supposed to have been due to 
the iron fittings of the ship, and improved berthing arrangements 
are now correcting these evils. In nine ironclads the sick-rate of 
four was below the average, and in the Warrior it was as low 
as 788°4 per 1,000 men during the year. 





A Frarrut Founpry Accrpent.—A heavy casting was being 
executed at Brown's foundry, Kirkaldy, when a quantity of liquid 
metal escaped, and the ‘ouke on the hands and arms of the work- 
men caused them so much pain, that they quitted their hold of 
the ladle, which instantly capsized, turning the whole of its 
contents, about three tons weight, on the floor of the workshop. 
The workmen ran to save their lives. Two of them rushed to the 
door, but it had been closed some time before in consequence of 
the easterly winds, and could not be opened at once. Finding all 
their attempts to get out at the door fail, the men in utter des- 
peration faced the fiery sea, which had now all but enveloped them, 
with the resolution to run through it. One of them fell in the 
midst of the terrible journey, and had to creep through on his 
hands and knees, reaching the end of it almost roasted alive, and 
so uch disfigured that he could scarcely be known for the man he 
was but a few minutes before. The other man was quite as 
much disfigured. 

THE Santortn Eruption. —Several scientific gentlemen of 
eminence have left France to watch the progress of the volcanic 
eruption in the crater harbour of Santorin, and among these 
M. Fouqué has sent back detailed descriptions of the phenomena 
witnessed by himself and his companions. He writes that to the 
south of the island of Nea Kammeni, a small mountain known as 
King George’s Head, has risen from the sea and blocked up the 
little port of Vulcano beneath, as well as the greater part of the 
sea shore to the south-east. The island of Santorin, which may 
roughly be compared to a crescent in shape, is terminated at its 
extremities by two capes, with King George’s promontory half 
way between these two points. The new island of Aphroessa 
also rose out of the sea on the 13th of February, opposite to the 
cape to the south-west of Nea Kammeni, and in a channel between 
that cape and the island of Palea Kammeni. The channel is 
only ten metres wide, and is continually growing shallower. On 
the 6th March its depth was seventeen metres, but on the 9th it 
was not more than ten metres, The new island is nearly round in 
shape, and measures 100 metres in diameter. Like King George’s 
Head, it is formed of a kind of black, vitreous, feldspathic lava, 
identical in appearance with the ancient lava of Etna, and with 
that which is found in compact beds in the island of Santorin. 
In the middle of the black mass glossy crystals of feldspar are 
found. The lava is compact and homogeneous in its centre, but 
is covered with scoriz on the outside. No part of a veritable 
crater is visible, but the two mounts of King George’s and 
Aphroessa may be compared to two large mushrooms of blocks of 
lava, spreading themselves out in all directions, whilst through 
the openings between the blocks, especially near the summits 
of the two eminences, may be seen deep crevices, covered at the 
bottom with hot lava, which looks incandescent even in broad day- 
light. The eruptions of solid or liquid lava are neither large nor 
abundant. There are, however, frequent detonations, followed 
only by the emission of volatile or pulverulent substances. The 
smoke consists of fine cinders, thosefrom the summit of Aphroessa 
being reddish in colour, and those from King George’s Head of a 
pure white, Several eruptions of red-hot stones have taken place, 
one of which smashed in the roof of the abandoned church at 
Nea Kammeni, and measured half a cubic metre in all., Several 
pieces of rock were thrown to great distances, one of them killing 
the captain of a boat moored in the channel between Micra 
Kammeni and Nea Kammeni, thus causing considerable alarm 
among the inhabitants of Santorin. The sum total of the rocks 
thus thrown out is, however, very small when compared wit) 
those ejected at eruptions of Etna or Vesuvius. The absence of a 
true crater is attributed to this scarcity of projectile matters, as it 
has been noticed that the volcanic cones formed at the last eruption 
of Etna were composed almost entirely of large and small blocks 
of lava which had been thrown into the air and fel] near the 
orifices whence they had been ejected, The nature of the gaseous 
products emitted by the two centres of eruption in Santorin 
harbour is not less remarkable than the appearance of the craters. 
In fact all the volatile substances are given cut at ona poirt, 
which in great volcanoes are usually ejected at considerable 
distances. Near the points where the Java is incandescent tie 
blocks are covered with a thin deposit of common salt, and the 
suffocating odours of hydrochloric and sulphurous acids are very 
powerful. Buta little way from the centre of the eruption the 
temperature decreases rapidly, and there hydrosulphurous acid is 
disengaged in abundance. The bases of the two volcanic mounts 
are covered with sulphur mixed with sal ammoniac. Further off 
there are nothing but purely gaseous disengagements, making the 
sea in the vicinity boil in directions. These gases are combus- 
tible, and take fire upon contact with incandescent lava, in conse- 
quence of which the island of Aphroessa is surrounded with fire, 
which even spreads out over the surface of the sea when the 
evolutions of gas are large. It is a remarkable fact, and one that 
has not been noticed at any other volcanic eruption, that these 
combustible gases are + even at the summit of Aphroessa, 
and appear to issue from the liquid lava. They burn with a 
yellow flame, due to the salts of soda with which they are 
impregnated, so that the whole island resembles a great bonfire. 
On the 10th of March M. Fouqué went round the island in a boat 
belonging to the Austrian navy, and was surprised to see a new 
island rise out of the sea within ten metres of Aphroessa. It was 
called Reka, in honour of one of the Austrian officers at the head 
of the expedition, and its lava blocks resembled in all particulars 
those of the other mounts. No shells or other marine deposits 
were to be found in the upheaved blocks. The channels between 
Reka, Aphroessa, and King George's Head are continually growing 
shallower, and as these three mounts all lie in a straight line with 
each other this line of eruption probably corresponds with a great 
fissure in the solid earth beneath. The soundings taken by the 
ships prove, however, that the earth at the bottom of the bay of 
Santorin is rising in places not in the present line of greatest 
activity. It will be seen from these facts that as yet the 
phenomena at Santorin bear no resemblance to the eruptions of 


‘tremendous violence which have taken place there within the 
-limits of authentic history, but as the bottom of the sea in} 


bay has been 


ually rising for many years it may be thatih 
eruptions. will 4 


long_in reaching their maximum force, or it may 


be that that maximum has already been passed, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months: 

130. JOHN HOOKER, Walton-on-Thames, Surrey, “Improvements in the ma- 
nufacture of al and soap.”—15th January, 1866. 

173. JOSEPH ALFRED NICHOLSON, Adelaide-place, London Bridge, London, 
“An improved method of protecting the contact surfaces of vessels, uten- 
sils. and articles of domestic use, and their supports.”—19¢h January, 1866. 

472. ROBERT NAPIER, Glasgow, * Improvements in building ships of war.”—- 
14th February, 1866. 

577. JOHN PETRIE, jun., Rochdale, Lancashire. ‘‘ Improvements in machines 
‘for washing wool and other fibrous materials.”—24th February, 1866. 

$22. JAMES DAVIS, Sussex-road, i South t * Improvements in 
obtaining caustic alkalies to be used as disinfectants and decarbonisers, and 
the means by which the same are to be applied, as also for applying the gases 
liberated in the process to the conversion of iron into steel, and for the ma- 
nufacture of manures.”—3lst March, 1886. 

1042. WILLIAM CLARK, Chancery-lane, London, “* “Improvements in appa- 
ratus for spooling and copping threads or yarns.”—A communication from 
David Grandy, jun., and Emile Queulain, aest St. Martin, Paris.—12th 
April, 1866 

1096. EDWARD Lorp, Todmorden, and RICHARD NORFOLK, Beverley, York- 
shire, *‘ Improvements in reaping machines, which improvements are also 
applicable to other agricultural implements in which chains are used for com- 
municating motion.”—19¢h April, 1866. 

1164. WILLIAM CLARK, Chancery-lane, London, “Improvements in ma- 
chinery for making twist drills..—A communication from Andrew Reynolds 
Arnold, Newark, Essex County. New Jersey, U.S.— 25th April, 1866. 

1168. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
‘Improvements in crinoline skirts."—A communication from Leon Maxe 
Werly. Boulevart Sebastopol, Paris. 

1170. THOMAS KIRBY, Barrow-in-Furness, Lancashire, ‘* Improv ements in 
apparatus or machinery for raising ard lowering revolving shutters.” 

1172. HENRY GARDNER, Gravesend, Kent, “* Improvements in hooks or holders 
whereby to suspend curtains and other articles.” 

1173. WILLIAM EDMOND and ADOLF GURLT, Swansea, Glamorganshire, 
“Improvements in furnaces and apparatus for separating heated gases, 
fumes, or vapours from each other, and from solid or liquid bodies.” 

1174. ALFRED PARAP, Manchester, ** Improvements iu printing and dyeing 
textile fabrics and yarns.” 

1176. ALFRED PARAF, Manchester, “ ‘Improvements in printing and finishing 

all materials where witramarine colours are used.” 

1178. GEORGE HALLEN COTTAM and HENRY RICHARD COTTAM, St. Pancras 
Ironworks, Old St. Pancras-road, London,” Improvements in the manufacture 
of iron bedsteads.”—26¢th April, 1866. 

1182. EDWARD HOLDEN, Bradford, Yorkshire, ‘‘ Improvements in means or 
apparatus for effecting the ventilation of rooms and other places.” 

1188. JAMES WAVISH, Torpoint, Cornwall, “* Certain improvements in gas 
Jamps subject to the exposure of high winds and uncertain draughts.” 

1190. DAVID BLAIR\WRHITE, Newcastle-upon-Tyne, “ Improvements in venti- 
lators for windows and other like openings.” 

1194. THOMAS DIXCEE, Atlas Works, Woodfield-road, Harrow-road, Middlesex. 
‘* Improvements in apparatus used in moulding clay or other plastic material 
into bricks and other articles.” 

1196. THOMAS ALDRIDGE WESTON, King’s Norton, -  acaammaame “ Improve- 
ments in ratchet braces and levers.”"—27th April, 1866. 

1198. GEORGE BURNARD, Hoxton Old Town, and LUDWIG KOPPEL, Euston- 
road, London, “* An improved mode of, and apparatus for, preserving milk 
and cream, more especially designed for keeping milk fresh during trans- 

ort.” 

1902. DAVID REID EDGEWORTH, Queen-square, Westminster, 
ing instrument.” 

1204. WILLIAM SUNDERLAND, Windhill, near Shipley, and GEORGE 
Shipley, Yorkshire, ** Improvements in spinning machinery.” 

1206. HENRY EDWARD NEWTON, Chancery-lane, London, * Improvements in 
engines for obtaining rotary motion by means of steam, gas, or other tiuids,” 

—A communication from Marie Joseph Denis Fuarcot, St. Ouen, and Joseph 
Perrigault, Nantes, France. 

1208. ELEAZAR JUDSON BEARD, 
struction of fastening for baling bands.” 
Newton Beard, St. Louis. Missouri, U.S. 

1209. WILLIAM PETER PIGGOTT, Argyll-street, Regent-street, London, ‘* Im- 
provements in preventing corrosion and fouling of iron ships.” 

1210. WILLIAM BEGG, Marsh-lane, Preston, Lancashire, **‘ Improvements in 
the arrangement of furnaces, and apparatus connected therewith, for faci- 
litating the combustion of smoke, and for preventing the cold air from going 
into the flues during the act of firing.”—28th April, 1866, 

1222. Henry LEA, Bir “ Impr sin looms for weaving.” 

1224. JOHN NISBET, Coatbridge, Lanarkshire, N.B., “ Improvements iu appa- 
ratus for getting or cutting minerals.” 

1226. GEORGE DAVIE®, Serle-street, Lincoln’s-inn, London, “ Improvements 
in insulators for telegraph wires.”—A communication from David Brooks, 
Philadelphia, Pennsylvania, U.S, 

1223. JOSEPH VICTOR DELESTRE, Quai Conti, Paris, * 
destroying flies and other insects.” 

1230, JOSEPH LEWIS, Manchester, ‘‘ Improvements in valves used, as in 
the case of slide valves, for regulating the flow of steam, water, and other 
fluids.” 

1233. GUILLAUME CHARLES DENIS, Gasworks, Arras, Pas-de-Calais, France, 
“ An improved apparatus for purifying the lighting gas resulting from the 
distilling of coal.” 

1234. JOHN JACKSON, Belmont Works, Battersea, Surrey, “ Improvements in 
night-lights.”— 1st May, 1866. 

1236. FORTUNE FRANCOIS BENVENUTI, 
proved feeding holder applicable to writing and drawing pens.” 

1240. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements 
in the method of heating the boilers of locomotive and other steam engines, 
and in the apparatus employed for such purpose.”—A communication from 
David Greene Haskins, Cambridge, Massachusetts, U.S. 

1242. WILLIAM CORMACK, Commercial-road, Middlesex, “Improvements in 
deodorising, revivifying, and calcining animal and vegetable charcoal, and in 
the apparatus employed therein.” 

1244. AMABLE ADOLPHE COSTALLAT, Rue de Choiseul, Paris, “ A new means 
for manufacturing artificial flowers.” 

1246, WILLIAM HUBERT STANLEY, Chipping Campden, Gloucestershire, “ Im- 
provements in cricket wickets 

1248. WARREN DE LA RUE, Bunhill-row, London, “Improvements in the 
manufacture of steel and iron.” 

1252. DAVID URQUHART, Rickmansworth, Hertfordshire, “ Improvements in 
the construction of furnaces or fire-places for economising the fuel em- 
ployed for warming, heating, and ventilating buildings.”—2nd May, 1866. 

1258. JARED WILSON POST and WILLIAM MCINTYRE CRANSTON, Upper 
Thames-street, London, *‘ Improvements in scrapers for cleaning gun barrels 
and other tubes.”—A communication from Ephraim Lauriston Pratt, Boston, 
Massachusetts, U.S.—3rd May, 1866. 

1260. EDWARD FIELD, Chandos Chambers, Ade)phi, Westminster, ‘ Improve- 
ments in attaching buttons, clasps, hooks and eyes, or other similar fasten- 
ings, to leather or other partially elastic or yielding materials.” 

1264, HENRY DOUGLAS and JAMES DOUGLAS, Glasgow, Lanarkshire, N.B., 
“ Improvements in making cop tubes and in apparatus therefor.” 

1268. RICHARD DARRAGH, Bessbrook, Armagh, Ireland, “ Improvements in 
shuttles.” 

1274. JOHN GRAHAM Hope, Edinburgh, Midlothian, N.B., “ An impreved 
composition for destroying vermin on sheep and other animals, and for pre- 
serving them therefrom.” 

1278. WILLIAM You NG, Oil- om, Straiton, and PETER BRASH, Leith, Mid- 
lothian, N.B., ro in the tion of coal, shale, and other 
bituminous substances, to obtain oily matters therefrom, also in the redistilla- 
tion of the prod thereby 

1279, GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“ Improvements in steps for the spindles of spinning frames.”—A communi- 
cation from Thomas Marsh, Central Fall, Smithfield, Providence, Rhode 
Island, U.S.—4th May, 1866. 

1282. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘‘ Improved appa- 
ratus for exhausting and compressing of air applicable to the transmission o 
despatches and other objects through tubes and to raising water.”—A com- 
munication from Jean Baptiste, Java Mignon, and Stanislas Henri Rouart, 
Paris. 

1283. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘‘ Improvements 
in machinery for combing wool and other fibres.”.—A communication from 
Amédée Prouvost, Roubaix, France. 

1286. AUGUSTUS LEA BRICKNELL, Stratford-on-Avon, Warwickshire, “ Im- 
provements in apparatus applicable as a rotary engine pump and water 








“ A new survey- 


STELL, 


Nicholas-lane, London, “ An improved con- 
—A communication from George 





An improved trap for 








S . Gh hire, “An im- 








meter. 

1287. JONATHAN LAW BOOTH, Rochester, Monroe, New York, U.S.. “‘Im- 
provements in rails for railways, and in the mode of and apparatus for pro- 
ducing the same.” 

1288. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
machinery or apparatus for washing wool.”—A communication from Julien 
Désiré Houget and Charles Teston, Verviers, Belgium. 

1290. JAMES HARTSHORN, Nottingham, “ An improved method or system of 
producing | —- or tabby weavings in lace, manufactured in twist lace 

ion from Leon Berquier, St. Pierre-les-Calais, 





France. 
1292, SAMUEL CHATWOOD, Bolton, Lancashire, and JOHN STURGEON, Burley, 
~~ Leeds, Yorkshire, “ Improvements in cupola and other furnaces.”—5th 
‘ay, 
1298. 1a CHADWICK, jun., and GUSTAV ——— CARL BREMME, 
Liverpool, *‘ Improvements in machinery for dressing fi 
1300. WILLIAM WHEELER CROSS, Birmingham, oMaroneiiats in ‘Working 


the extractors for central fire guns.” 





1302. THOMAS GREEN, Lecds, Yousine, * Improvements in steam hn. 
7th May, 1866. 

1304. MATTHEW HUTTON ATKINSON, Wylam, Northumberland, “ Improve- 
ments in valves for steam and other engines.” 

1306. BENJAMIN WRIGHT, Lichfield, Staffordshire, “ Improvements in cooking 
or kitchen ranges.”’ 

1308, WILLIAM IRELAND, Macclesfield, Cheshire, “ Improved apparatus for 
draining or drying steam previous to its employment for working steam 
engines or for other purposes.”—A communication from August Heinrich 
Cornelius Bachmann, Hamburgh. 

1310. WILLIAM EDWARD GEDGE, 
London, “ An improved clarifying apparatus.”— 
Gaudin and Urbain Sanceanu, Paris. 

1311. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements 
in apparatus for propelling and steering ships, partly applicable to the trans- 
mission of motive power.”—A communication from Jean Pierre Victor le 
Rouge, Paris. 

1312. FRANCIS WISE, Chandos Chambers, Adelphi, Westminster, “ Improve- 
ments in axle-boxes and bearings for the journals of railway carriages.” 

1314. GEORGE SNOWBALL, Spring-street, Paddington, London, ** hnprovements 
in watch pendants, which improvements are more particularly applicable to 
keyless watches.” 

1322. JOSEPH HORATIO RITCHIE, jun., Leadenhall-street, ogee . hr ane 
ments in attaching wooden plauking to iron ships and other v 

1324, SAMUEL ALEXANDER BELL, Epping Villas, Stratford, E mee 
ments in the manufacture of tapers and of friction matches, and in the means 
of igniting friction matches.”—sth May, 1866. 

1325. JAMES FLETCHER, Salford, Lancashire, “* Improvements in machines for 
cutting, rolling, and shearing bars or beams of metal for making rivets and 
for other purposes.” 

1326. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in machinery or apparatus for drying and cooling grain, applicable also to 
the manufacture of malt."—A communication from James Foley, Montreal, 
Canada. 

1330. SAMUEL MIDDLETON, Shoemaker’s-row, London, “ Improvements in the 
method and means of securing and discharg:ng the contents of pipes and 
vessels.”— 9th May, 1866. 

1337. WILLIAM HACKETT and WILLIAM MARSDEN, Leek, Staffordshire, 
“ Certain improvements in the construction of water-closets and in the valves 
connected therewith.” 

1341. JOHANN HEINRICH AUGUST BLECKMANN, Royal Hotel, 
street, Blackfriars, London, ** An improved explosive compound 
munication from Wilhelm Fehleisen and Ernst Fehleisen, Ciili, 
Austria. 

1343. LouIs RUDOLPH BopMeER, Thavie 
ments in double-cylinder carding engines.”—. 
Girardoni, Vienna, Austria. 

1346. WILLIAM BOTWOOD, St. Helen’s-street, Ipswi ich, Suffolk, “ Improvements 
in carriages or vehicles running on two wheels.” 

1349. DONALD NICOLL, Oaklands Hall, West End, Kilburn, Midd 
provements in the means of and apparatus for preserving anim 
table substances from decomposition or decay, and for the conveyance and 
transport of the same.”—10th May, 1866. 

1353. w ILLIAM CAMERON MOORE, JONATHAN Mort 

Bamford, Derbyshire, ** Certain improvements in mach 

. spinning, und doubling cotton or other fibrous substances. 

1397. Hua FRASER, Stirling, N.B., “ Improvements in corking bottles, and 
in the machinery or apparatus connected therewith.” 

1359. EDWARD BRASIER, South-terrace, New Cross, Surrey,“ Improvements in 
machinery for scutching and preparing tlax, hemp, or other fibrous mate- 
rials.” 

1361. THOMAS HUNT, Leman-street, Goodman’s-fields, 
ments in breech-loading fire-arws.’"—11th May, 1506. 
1363. THOMAS JACKSON CHAPMAN and THOMAS Kose, 
“Improvements in the construction of water-closets.” 
1367. CHARLES PRYSE and RICHARD REDMAN, Birmingham, ** Improvements 

in breech-loading fire-arms.”—12¢ May, 1566. 

1373. GEORGE HINTON BOVILL, Duke-street, Westminster, * Improvements in 
the mode of applyit.g sewage to land.” 

1375. THOMAS HOLT, Chancery-lane, London, “ Improvements in the con- 
struction of steam boilers.”— 4th May, 1866. 

1377. JAMES EDWIN PHILLIPs, Spittlegate Works, Lincoln, * 
in axles for railway and other carri ages.” 

1379. GEORGE HASELTINE, Southampton- -buildings, Chancery-lane, London, 
** Improvements in centrifugal governors.”—A communication from David 
Shive, Philadelphia, Pennsylvania, U.S. 

1381. WAKREN DE LA Rvs, Bunhill-row, and HUGO MULLER, Gower-street, 
London, “ Improvements in treating the residue of pyritcs usually called 
burned ores.” 

1383. HUGO MULLER, Gower-street, and WA" REN DE LA RUE, 
London, “ Improvements in treating printers’ rag 

1385. BRYCE GREY NICHOL, Spital Tongues, near Newcastle-on-Tyne, “ Im- 
provements in the construction of rotary engines to be worked by steam or 
other power.”—15th May, 186. 

1387. JOHN SACHEVERELL GISBORNE, Liverpool, 
nected with thief and fire-proof safes.” 

1391, JOSEPH WEATHERBY BARTLETT, Scuthampton-builci 
lane, London, “ Improvements in sewing machines.” 

1395. WILLIAM CLARK, Chancery-lane, London, “ Itnprovements in furnaces 
and other fire-places.”—A communication from Frederic Marie Piret and 
Eugene Michel, boulevart St. Martin, Paris.—16¢h May, 1366. 
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Patents on which the Stamp Duty of £50 has been Paid. 

1272. WILLIAM NUNN, St. George-street, St George’s-in-the-East, Middlesex, 
* Signal lanterns or lamps.”—2Ist May, 1803. 

1309. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, ** Carriages.” 
—25th May, 1863. 

1292. JOHN STURGEON, Leeds, 23rd May, 
1863. 

1300. FERDINAND POTTS and JOHN KEY, 
tubing, and in the means of producing 
the same.” —23rd May, 1°63. 

1331. HimaAM CRAVEN COULTHARD, Park Ironworks, Blackburn, Lancashire, 
“ Blast engines.”—27th May, 1863. 

1338. GEORGE GORE, Birmingham, “Gas burners and gas furnaces.” —28th 
May, 1863. 

1342. THOMAS RICHARDSON, Newcastle-upon-Tyne, and ROBERT IRVINE, 
Musselburgh, Midlothian, _N.B.. “ Treating waste liquor obtained in the pre- 
paration of esparto grass.” —28¢h May, 1863 

1320. WILLIAM CLARK, Sean -lane, London, “* Apparatus for ruling paper.” 
—25th May, 1863. 

1322. JAMES MUNRO, Tillanburn, and ROBERT ScoTT, Cambusnethan, Lanark- 
shire, N.B.,“‘Apparatus for boring, mining, and excavating or cutting.” —26th 
May, 1863. 

1341. CHARLES FRANCIS BAXTER, Boston, Suffolk, Massachusetts, U.S., 
“ Hollow elastic stopper for bottles, &c.”—2%th May, 1863. 

1343. FREDERICK OSBOURN, Peckham, Surrey, “ Apparatus for pressing, 
smoothing, and finishing garments.”—28th May, 1863. 

1362. WILLIAM CLARK, Chancery-lane, London, ** Manufactare of manure.”— 
30th May, 1863. 

1405. WILLIAM CLARK, Chancery-lane, London, ‘‘ Distillation and separation of 
hydrocarburets.”—5th June, 1863. 

1449. WILLIAM CLARK, Chancery-lane, London, ‘‘Obtaining and applying 
motive power.”—1 lth June, 1863. 

1310. PAUL LEPROVOST, London-street, Paris, ‘“ Carriages for railways.”—25th 
May, 1863. 

1321. ABRAHAM HALEY, Frome, Somersetshire, ‘* Jacquard looms.”—26th May, 
186, 








Yorkshire, ‘Steam hammers.”— 


sirmingham, ‘* Manufacture of iron 
and applying an ornamental case to 





3. 
1334, WILLIAM PALLISER, Dublin, “ Projectiles for ordnance.”—27th May, 
18 


863. 
1350. WILLIAM LOEDER, New Broad-street, London,“ Rails for railways.” —29/h 
May, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
1311. WILLIAM WEILD, Manchester, “‘ Looms for weaving pile fabrics.”—27th 





May, 1859 

1316. GEORGE HADFIELD, Carlisle, Cumberland, ‘‘Casks or barrels.”—27th 
May, 1859. 

1318. rucatag bing 7 a “ Breech-loading fire-arms and ord- 
nance.”— 28th May, ¥8 

1225. ARCHIBALD ~ Bag Ticateien Leicester-square, London, ‘* Machinery 
for making lines, ropes, and cables for telegraphic and other purposes.”—30th 
May, 1859. 


Notices of Intention to Proceed with Patents. 

130. JOHN HOOKER, Walton-on-Thames, ger “Improvements in the mas 
nufacture of al and ?— 15th January, 1866. 

147. WILLIAM CHARLES MANN, Leeds, Yorkshire, “An improved method of 
making felt hats.”—16th January, 1866. 

152. WILSON AGER, Southamptun-buildings, Chancery-lane, London, “ Im- 
provements in revolving breech-loading guns.” 

157. THOMAS ALLEN, Clifton, Bristol, ** An improvement in the manufacture 
of iron and other metallic bedsteads by the application of wooden laths 
instead of sacking or iron lath bottoms.” 

159. JOHN WYLD and JOHN KERSHAW, Burnley, Lancashire, “ Improvements 
in machinery or apparatus for warping and making leashes in warps for 
tape-sizing machines.” 

160. EDMUND FEATHER, THOMAS FEATHER, and JOHN LUTY, Oxenhope, 
near Keighley, Yorkshire, ‘‘ Improved means of lubricating the spindles of 
cap and cup frames employed in spinning and twisting fibrous substances, 
applicable also for lubricating other frictional surfaces of machinery.”—17th 
January, 1866. 

169, WILLIAM HIBBERT, Manchester, *‘ Lnprovements in the combination of 








——=—=—-. 
prowrae matters, and miei apparatus applied therewith, for the re 
vention or cure of contagious and other diseases to which human beings 99 
animals are subject.”— 18th January, 1866. since 
173. JOSEPH ALFRED NICHOLSON, Adelaide-place, London Bridge, Lona 
‘*‘An improved method of protecting the contact surfaces of vessels, uten: ils 
and articles of domestic use, and their supports.” ican 
175. Ban SHEKLETON and JOUN WILLIAM Gipson, Dundalk, 


Trela 
g engines for feeding and forcing fluids, =—tee 





nts in pump 

Pann ang 1866 

184. GEORGE TANNER and GEORGE PARKES, Lambeth, Surrey, “ 4 ne 
- improved apparatus or device for producing theatrical or stage illu 
sions 

189. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery lane. 
London, “ Improved preparation of the plant known as the coca, to pdm 
its incorporation with confectionery of all kinds, syraps, and liquors, and jt 
use for dyeing.”—A communication from Felix Boutellas- -Desmoulins, Pa, ; 
sages des Petites Ecuries, Paris. . “j 

190. WILLIAM EDWARD GEDGE, Southampton- buildings, Chancery-lane 
London, “* An improved construction of careening basin or graving dock, .” 
A communication from Leonard Goursseau, jun., Passages des Petites Ecy- 
ties, Paris. 

193. ALEXANDER BRYSON, Edinburgh, *‘ Improvements in apparatus for 
catching fish.” 

194, WILLIAM KING HALL, Sheerness, Kent, ‘* Improvements in steam boilers.” 
—20th January, 1866. 

197. SAMUEL FINTON ALLEN, Chicago, Illinois, U.S., ** Improvements in feed. 
water heaters for locomotives.” 

211. BENJAMIN WALKER and JOHN FREDERICK AUGUSTUS PRLAU M, Leeds, 
ay orks hire, * Improvements in travelling cranes.”—22nd January, 186i 
18. THOMAS PRIDEAUX, Sheffield, * An improved mode of heating ae for 
“ cupply of boilers and for other purposes,” 

220. WILLIAM BROOKES, Chancery -lane, London, * 








‘ Improvements in the mode 






of producing mechanical motion.”—A communication from Henry Smith 
Salem, X, Massachusetts, U.S. : 
225. GERD JACOB BENSEN, Christian-street, St. George’s-in-the-E ast, Mid- 


dlesex, “ Improvements in the manulacture of beetroot sugar.”—23ra 
January, 1866, 

244. LODNER DARREVONTIS PHILLIP 
making buttons from plastic materi 
same, parts of which can be used 
kinds of buttons.”—24th January, 1s 

246. JOHN PIDDINGTON, Gracechurch- street, London, “Improvements in the 
manufacture of boots and shoes.”- A communication from George Barnes 






8, New York, U.S., 
grinding, 
inding, 


J “A machine for 
polishing, and carding the 
potishing, and carding other 








Windle, Maiden-iane, New York, U.S, 
250. JOHN ALFRED CASTREE, Manchester, “ Improvements in looms for 
weaving.” —25th January, 1866. 





268. WILLIAM JusTICE and EDWARD GUILD, Dundee, Forfarshire, NB, 
** Improvements in softening ‘fibrous materials, and in the machinery or ap- 
paratas connected therewith.” —27th January, 1866. 

286. JAMES ROBERTSON, Glasgow, L anarkshire, N.B., “ Improvements in 
machinery for cutting, excavating, sinking, dredging, and cleaning water. 
courses, basins, channels, foundations, and roadways, such improve- 
ments being also applicable to other similar purposes. ’—2Uth January, 1866, 

305. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, Middlesex, 
** Improvements in the manutacture of wrought iron tubes, applicable to 
different purp. sses."—A communication from Cadet Pierre Dubuisson, §t, 
Etienne, Loire, France.—3lst January, 1866. 

334. JOHN HENRY JOHNSON, Lincoln's. inn-tic 
springs for ladies’ skirts and similar purposes. 
Libert, Varis.—2nd February, is66, 

340. ERNEST PETITO, Grange-terrace, Mich acl’s-grove, Brompton, Middlesex, 
** A certain improvement in envelopes,”— 3rd February, 1866 

397. NATHANIEL HENRY FELT, Flore nee-street, Islington, London, “ Im- 
provements in the manufacture of stiffenings tor the heels of boots and shoes,” 
—A communication from John Gillingham Felt, Salem, Massachusetts, U.s. 





s, London, “ Improvements in 
-A conununication frum Jules 
















—B8th February, 1866, 

462. SAMULL MASON, Birmingham, “Certain improvements. in t! 
nuf re of water, beer, and wine taps, applicable for other similar 
pose 

463. FREDERICK RICHARD WHEELDON, Wo iverh ampton, Staffordshire, * Cer- 
tain impr ts in casting chilled rol 14th Fe or uary, 1566. 

888. SAMUEL RBOUR, Lisburn, Antrim, Ircland, *Impro vements in ma- 
chinery for finishing sewing thread or yarn.”— 26th March. IsGe, 

233. GUILLAUME CHARLES DENIS, Gasworks, Arras, Pas de Calais, France, 
“An improved apparatus for purifying the lighting gas resulting from the 
distilling of coal.”—Ist May, 1866. 

1248. WARKEN DE LA RUE, Bunhill-row, Lon¢on, “ Improvements In the 
manufacture of steel and iron.”—2nd May, 1st6. 

1337. WILLIAM HACKETT and WILLIAM MARSDEN, Leck, Staffordshire, *‘Cer- 
tain improvements in the construction of water-closets and in the valves 
connected therewith.”"—1l0th May, 1866, 

1366. GUSTAVUS ADOLPHUS JASPER, Massachusetts, U.S.. “*A new and 





useful or improved process of cleansing animal black or bone charcoal), after 
or before its use, ior the purpose of filtering a saccharine syrup.”—12th May, 
1866. 
——— 
All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the vilice of the Commissioners of Patcuts, within fourteen days of its date. 


List of Specifications Published during the week ending 
26th ae 1866. 
























1571, 28. Gd. ; 1572, 104. ; 1573, 4d. m4, ls. 10d. 30%, £6. 3 : 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-otlice, 5, High Holburn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, Southampton-vuildings, 
Chancery-lane, London. . 





ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepare l expressly for THE 
ENGLYEER, at the office of her cain Commissioners of Patents. 


Class 1. _PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2803. R, CASSELS and T. MORTON, Glasgow, “ Furnaces.’ 
October, 1865. 

The patentees claim the construction of a furnace with a hanging bridge 
arranged to hold back the fresh fuel from the incandescent fuel, and to cause 
the air for combustion, or some of it, to pass down through the fresh fuel, as 
described. 





"—Dated 3ist 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vesselz, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &e. 

2771. T. GREENWOOD, Leeds, 

—Dated 27th October, 1865. 

This invention cannot be described without reference to the drawings. 

2777. J. MURRAY and C. WELLS, Liverpool, “ Means of attaching and 
detaching the sails of navigable vessels to and from the stays, yards, and other 
Jiitincgs connected therewith.”—Dated 28th October, 1865. 

This invention consists in means for enabling the sails of ships to be readily 
removed from the yards, &c., and for dispensing with the use of eyelet holes 
and spun yarn, or other cordage. The patentees employ a clip formed of 
metal for attaching the staysails to the stays, which clip consists of a pair of 
jaws jointed together at one end, each of which jaw is formed of a semi- 
circular form, so that when closed they form a circular collar or zone 
encompassing the stay. On the outer end of these semicircles is formed a 
bulb, or half neck, which receives a transverse thumbscrew for binding the 
jaws together, and on the outer ends of these bulbs are furmed semicircular, or 
nearly semicircular, grips, which take hold of the bolt rope of the sail. These 
jaws, at the outer ends, are sufficiently apart to allow the canvas of the sail to 
lie between them. In applying the invention to a ship’s square sail, for 
instance, a piece of metal is perforated with a hole to receive the rod on the 
yard, the outer end of which piece of metal is formed with a hook to receive 
the bolt rope, when it is closed by a swivelling cover rivetted on the back of 
the slip.— Not proceeded with, 

2798. D. P. G. MATHEWS, Newport, Monmouthshire, “‘ Apparatus for distri- 
buting sand or other suitable matters on the lines of ratlways, to pro 
adhesion of the locomotive wheels thereto.” —Daied 81st October, 1865. 

In carrying out this invention the patentee employs, say, four boxes or 
chambers applied to the engine, or te the tender or other carriage, Other 


“ Manufacture of wheels for railway carriages.” 














June 1, 1866. — 


boxes used, Two of four boxes or chambers are placed 
as ene ro the other two, and they contain the sand or other 
— suitable for the purpose, wet or dry. The boxes or chambers may be 
cuboid inside boxes and outside boxes; they are fitted with perforated valves, 
torent ® coupled by rods to a rocking or weigh shaft or by other suitable 
Ss order that the rails on each side of a line of railway may be 


simultaneously and uniformly sanded in front of the wheels to which adhesion 


js to be given when required. ‘ ee 
J. K. FARNWORTH, Alderley Edge, ¢ ‘heshire, “ Apparatus for raising and 
3016 caring the windows of railway and other carriages, &c.”— Dated 1st 
865. ; 
I —_- this invention the patentee applies a rack to each side or edge 
n peindow, the horizontal part of the teeth upwards, and catches in the 
of the bey the window, one to take into each rack; these catches are released 
wong 0 racks simultaneously by a double lever or tumbler actuated by a 
cae and cords, bands, or chains, or by other suitable means. The window 
harounterweighted by & prepunderating weight or weights, consequently, as 
is coun the catches are disengaged from the racks, the window will open or 
ane desired, according to the purpose for which the fittings have been 
oo jly applied, or the racks and catches, above described, may be applied 
pager Be that are not counterbalanced, and that are raised in the usual 
to W ~ or in the manner described in the specification of letters patent 
manner, to the patentee on the 28th June, 1865 (No. 1718), and they are 
— to drop by their own gravity when the catches are released from the 
allowe He makes the racks with a slot or groove up the centre from end to end, 
pore fixing a bead or tongue on the frame of the carriage door in the groove 
pag A down which the window slides, he not only obtains a guide or stay 
up ich prevents the rattling of the window, but he also reduces the friction to a 
wre sex Nevertheless, he also makes the racks without such slot or groove, 
ey r* n he also dispenses with the bead or tongue. He sometimes also makes 
an ae with grooves on the reverse side, in or by which the glass is em- 
ety or clipped, and they being screwed or otherwise fastened at the 
hen-ne to a rail of wood working up and down the interior of the panel of the 
door invisibly, he dispenses with the usual window frame, and thus a sheet of 
jass only presenting iteelf to the eye the clegance of the carriage is much 
6 hanced, and the cloth or velvet which disfigures private carriages, retains 
pee poe requires constant renewal, is not required. When the invention is 
part to domestic or similar windows it operates asa self-acting fastening, 
of t the window cannot be left closed and unfastened, nor can it be un- 
a from the outside ; moreover, the top sash, though so high as to be out 
pene (as. for instance, in a law court), may be opened and closed with the 
o as. 
greatest facility. f , 
9834. E. CLARK, Great George-street, Westminster, “ Method of sheathing iron 
, resse Dated 2nd November, 165. , . 
This ition consists in covering iron vessels over their outer skin with 
or more layers of planking, plain, creosoted, or otherwise chemically pre- 
pct which planking is secured in place without bolting to the iron work ; 
pee if tt be desired to sheath the vessel with copper the sheets will be fastened 
poy wooden planking outside in the ordinary way by copper nails driven into 
te planking, and, therefore, will not be in metallic contact with the fron 
sain or frame of the vessel. 
gu40. G. WILSON and W.K. HYDES, Sheffield, “ Buffing and drawing apparatus 
for railway carriages.” — Dated 3rd November, 1965. 
Tius invention cannot be described without reference to the drawings. 









Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

e781. S. CoTTON, Leeds, “ Machinery for hackling flax, &c."—Dated 28th 

October, 1805. 

This invention consists, First, in a new method of attaching hackles or 
hackle bars to the leather or other sheets, and of driving the sheets of flax 
hackling machines to which such | improvement may be applied. For this 
purpose the patentee uses hollow rivets or screws, having a head at one end, 
and passes them through both sheet and bar, or sheet and hackle, or sheet, bar, 
and hackle. The end of the rivet which is without a head is then rivetted or 
laid upon (or if a screw or nut, a female screw in the bar or hackle will render 
the rivetting operation unnecessary), and the sheet and bar or hackle are held 
fast together, while the holes or eyes in the rivets or screws are preserved clear 
and entire. The holes or eyes in the rivets or screws are large enough to 
receive corresponding projecting pins or teeth in the bottom or driving sheet 
pulley of the hackling machine, whereby the sheets are driven round by and at 
the same surface speed as the sheet driving pulleys, and are prevented from 
slipping by the projecting pins or teeth falling or gearing into the eyes or holes 
in the hollow fastening rivets or screws. The invention consists, Secondly, 
in a new mode of removing the tow from the hackles. This is accomplished by 
a revolving cylinder having hackles fixed thereon and mounted beneath each 
hackle sheet. These last-mentioned hackies are made to intersect or pass 
through the spaces in the sheet hackles, and as they move at a greater speed 
they are made to draw or clear the tow therefrom, which tow, after being so 
taken on the revolving cylinder, is again taken therefrom or thrown off by a 
series of stripper rods connected therewith. 





Class 4.—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &c. 
2839. R. SMITH, jun., Belper, Derbyshire, *‘ Mounting and driving millstones.” 
—Dated ard November, 1865. 

For these purposes the millstone which is caused to rotate is fixed to the 
shaft, and has simply a revolving motion communicated thereto, while the 
other millstone has no rotary motion communicated to it, but it is hung or 
mounted on an universal joint or gimbals, so that it may be capable of horizontal 
motion during the working or rotating of the other millstone, which, as above 
stated, is fixed to and revolves with the shaft without the interposition of an 
universal joint or gimbals, It is preferred that the under millstone should be 
the one fixed to the shaft, and that the upper millstone should be the one hung 
on an universal joint or gimbals; but this is not essential. 






Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, &c. 
2799. D. B. WHITE, Newcastle-upon-Tyne, “ Ventilators for windows, &c.”~— 
Dated 3\st October, 1865. 

This invention consists, First, in constructing ventilators of an open fabric or 
material, one end of which is secured to a spring roller while the other end is 
fastened to the window sash. On opening the sash the ventilator follows it, if 
already fastened to it; or the ventilator may be pulled down or up, as the 
case may be, to occupy the space between the sash and the window frame, and 
be fastened 10 the sash. When the ventilator is not required it winds upon the 
spring roller. The position of the spring roller may be reversed, that is to say, 
it may be fitted to the sash. The invention consists, Secondly, in constructing 
ventilators of an open fabric or material fixed-to the upper part of the inner 
beading of a window frame so that it lies in the interstice which exists between 
the inner beading and the upper sash when thissashisclosed. When the upper 
sash is lowered the ventilator covers the opening thereby formed. The open 
fabric or material used ‘or these ventilators may have any ornamental device 
painted or produced thereon, so as to give a pleasing appearance thereto. —JVot 
proceeded with. 

2822. W. E. GEDGE, Southampton-buildings, Chancery-lane, London,“ Apparatus 
Sor increasing the draught in and preventing or curing smoky chimneys and 
ising heat."—A ¢ ication.— Dated 2nd November, 1865. 

This invention relates to apparatus for producing a draught in chimneys and 
preventing smoke issuing into the apartment in which the stove or other fire- 
place is disposed. The apparatus which is arranged to act either at the bottom 
or at the top of the chimney, or in both positions simultaneously, consists of 
thin plates inclined at suitable angles for directing the air on entering the 
chimney, and also the combustible gases in order to effect their escape into the 
atmosphere. 








Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 


2795. W. DEAKIN, Great Barr, and J. B. JOHNSON, Tettenhall, Staffordshire, 
“ Manufacture of ordnance, whole or in parts.” —Dated 30th October, 1865. 

The patentees claim the production of seamless ordnance of one, two, or any 
desirable number of seamless parts, the same being produced and reduced to 
the desired shape and furm by the means and appliances described, or their 
equivalent, whereby they are enabled to produce ordnance whole or in parts in 
the highest state of perfection, a result insured from the improved density and 
granular construction of the metal so worked, thereby affording the greatest 
amount of resisting strength with the quantities or proportions used. 

2800. C. CHATTAWAY, Rood-lane, London, “ Fire-arms.”—A communication. 
—Dated 3\st October, 1865. 

One part of this invention relates to an improved ar of hani 
for placing caps on to the nipples of fire-arms. For this purpose a supply of 
caps is placed in a tube of an internal diameter slightly larger than the 
diameter of the caps, this tube being fixed at the side of the barrel, and 
parallel with it. The tube at its end nearest to the muzzle is closed by a cap or 
Stopper, which can readily be removed and replaced, and the other end of the 
tube is connected to the lump which carries the nipple. Through this lump a 
hole or passage is made which forms a continuation of the passage through the 
tube containing the caps, and at the back of this lump is placed a slide which 
can be moved to and fro in the arc of a circle by means of a thumb piece. 
This slide closes the rear end of the passage above-mentioned formed in the 





lump. In the face of the slide which closes the passage in the lump a hole is 
formed of sufficient depth to receive a cap. When the muzzle of the fire 


arin 








THE ENGINEER 


is raised, a cap will drop from the tube containing the caps into the hole in the 
slide; the slide is then moved by its thumb piece, so that the recess containing 
the cap is brought over the top of the nipple. Within the slide is a slot, in 
which is placed a small lever, the upper end of this lever lying in the bottom 
of the hole into which the cap is received. The lower end of the lever, when 
the slide is moved to bring the cap over the nipple, is acted on by an incline 
which causes the lever to turn on its centre in such manner that its upper end 
forces the cap out of the hole in the slide and presses it firmly on to the nipple ; 
the slide is then by its thumb plece moved back to its former position to he 
again ready to supply another cap to the nipple when required.—Not proceeded 
with. 

2831. C. F. HENWOOD, Last India Avenue, London, *‘ Projectiles,”— Dated 2nd 

November, 1865, 

Heretofore, in constructing elongated projectiles to be fired from a smooth- 
bore barrel, it has been proposed to form them with grooves passing spirally 
from one end of the exterior of the cylindrical portion of the projectile to the 
other ; when firing a projectile so formed from a smooth-bore barrel a portion 
of the gases, by escaping along the grooves, gives to the projectile a rotary 
motion. Now this invention consists in forming such grooves to taper from 
the rear to the forward end of the cylindrical portion of the projectile, the 
grooves being made deeper or broader, or both deeper and broader, at the rear 
end than at the forward end. By so forming the grooves the air will not offer 
80 much resistance to the rotary motion of the projectiles as when the grooves 
are of even dimensions from end to end of the cylindrical part of the ball, as here- 
tofore. In place of taper grooves formed on the exterior of the ball taper 
passages, passing spirally through the ball, may be employed.—Not proceeded 


with, 

Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 

2787. J. and J. HINKS, Birmingham, “ Lamps for burning parafin oil, and 

other volatile liquid hydrocarbons.” — Dated 28th October, 1865. 

This invention cunsists in certain improvements in the burners of lamps for 
burning paraffin oil, and other volatile liquid hydrocarbons, whereby two or 
more flat flames, or one circular or nearly circular flame, may be produced by 
the use of two or more flat wicks, 





Class 8—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, &c. 

2662. W. CLARK, Chancery-lane, London, *‘ Treatment of copper ores in the 

manufacture of copper.”— A communication.— Dated \6th October, 1865. 

This invention consists, First, in reducing the matt by the simultaneous 
action of air and cold injected in a fine shower, the matt being raised to a 
high temperature. ‘The water under the influence of a sudden transition from 
a low to a much higher temperature disaggregates the fragments of matt, thus 
allowing the air to penetrate to their very centre, and causing a consequent 
production of arsenious, antimonious, and sulphurous acids, which are evolved 
in the form of vapours. Moreover, in case of matt extracted from grey copper 
ores, the water further exerts an action by preventing the said matt from 
melting, which condition has the peculiar property of immediately arresting 
the action of the air, and, consequently, of oxidation, without which there can 
be no reduction of the matt. Secondly, in the injection of air into the interior 
of the biack impure copper bath resulting from the roasting process. The air 
injected into the metallic bath causes a rapid production of protoxide of copper, 
and a consequent decomposition of sulphurets of copper, arsenic, and antimony ; 
sulphurous acid is also evolved, and metallic copper produced ; besides the 
sulphurets above mentioned, scoria forms on the furnace sides, which is 
composed of silicate of aluinina, and oxysulphuret of antimony, more or less, 
charged with arsenic. 

2674. C. G. LENK, Lawrence-lane, Cheapside, London, “ Process for purifying 

and preserving water.” — Dated \7th October, 1865. 

In performing this invention the patentee dissolves about twelve parts of 
alum, about thirty-two parts of aluminate (either neutralised or not), about two 
parts of carbonate of soda, about one part of solution of iron, or of hyperman- 
yanate of potash, in about 240 to 300 parts of water, and pours the mixture 
into the water to be purified and preserved in the proportion of five to ten 
drops to the quart of water, according to the degree of its impurity, and all 
organic and inorganic impurities are precipitated, If the water is for imme- 
diate use the alum and aluminate only need be employed, bat if it is 
desired to keep it for any length of time the carbonate of soda with 
the solution of iron or hypermanganate of potash should be added either to 
the mixture, as above-mentioned, or to the water after it is purified. When 
the water has been purified, it should be drawn off by means of a tube passing 
into the centre of the vessel and raised slightly from the bottom, so that no 
precipitated impurities can be drawn off with the water. 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic A pparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2841, H. BRANDON, Paris, “ Machinery for transmitting and receiving signals 
—A communication.— Dated 3rd November, 1865. 

In performing this invention the inventor connects the places, stations, or 
rooms from which communications are to be sent, and where they are to be 
received, by a small air-tight pipe, one extremity of which is terminated by an 
air-tight box or other receptacle provided with an clastic cover, whilst the 
other extremity is attached to a bent metallic pipe similar to those used for 
pressure gauges and barometers, known as aneroid barometers, so that on a 
slight pressure being applied to the elastic cover of the air-tight box it will 
cause the extremities of the bent pipe to open. The transmitting and receiving 
apparatus are provided with a fixed dial, on which are marked numbers, 
letters, or other conventional signs. For the purpose of signalling the inventor 
depresses the elastic diaphragm of the transmitting apparatus by means of a 
rotating handle, the axis of which is provided with a pinion gearing in a rack 
terminated by a disc or plate resting on the said elastic diaphragm ; and to the 
said handle is affixed a pointer, which, during the rotation, revolves in front of 
the signs marked on the dial. The pressure thus exerted on the air causes the 
extremities of the bent pipe attached to the receiving apparatus to expand, 
and this motion is transmitted to a pointer running over the face of the dial by 
means of appropriate multiplying gear, such as is used in the aneroid pressure 
gauges or barometers, and in such a manner that the motion of the pointer on 
the transmitting apparatus coincides exactly with that of the pointer on the 
receiving apparatus.— Not proceeded with. 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
2010. R, FELL, Robinson-row, Middlesex, and D. HAMMOND, Hackney-road, 
Middlesex, ** Regulating the supply of water to cisterns and tanks, &c.”— 
Dated Wth October, 1865, 

This invention cannot be described without reference to the drawings 

2612. J. F. WILEs, Upper Clapton, London, “ Submarine telegraphy.”—Datep 
10th October, 1865. 

The object of this invention is to remedy the evils arising from imperfect or 
defective insulation and fracture. For this purpose, instead of sinking one of 
the poles of each battery in earth, the inventor insulates the battery and 
both its poles, and he also insulates the sending and receiving instruments ; and 
he provides in addition to the signal or ordinary cable another wire or cable 
(or other wires) duly insulated and made of a conducting material. It extends 
from the receiving point of the line to the transmitting instrument, that is to 
say, it is of or about the same length or extent as the first wire or cable, 
and it is connected or combined therewith so that it acts as a return conductor 
instead of earth or water. Such return wire or cable is, for the greatest portion 
of its length, parallel or nearly parallel with the first cable, and at any con- 
venient distance from it. The inventor connects one extremity of the second 
wire or cable to a pole of the battery at one end of the line, and the other 
extremity of the wire or cable to the receiving instrument at the other end of 
the line; and he connects one extremity of the first named cable to the opposite 
pole of the battery, and the other extremity to the opposite end of the receiv- 
ing instrument, or vice versd, so that the current may flow through the second 
or inversely.— Not proceeded with. 

2655. J. L. HANCOCK, Tipton, *‘ Apparatus for polishing and brushing.”—Dated 
14th October, 1865. 

This apparatus consists of a disc or other brush or polishing tool, mounted 
upon a handle or shaft carrying a toothed pinion, which is geared into by a 
toothed wheel on a shaft fitted with a cranked handle. On turning the 
cranked handle rotary motion will be imparted to the brush. In some cases 
the inventor dispenses with the toothed gear, fits the brush on a shaft with a 
cranked handle, and employs a collar, through which the shaft passes freely, 
and which is held in one hand while the cranked handle is turned by the other. 
When using a disc brush he fits on the outer edge of the disc a ring or flap of 
leather, india-rubber, or other material, to prevent the passage of dust. Or he 
applies a screen to stop the dust, within which screen the brush rotates.— Not 
proceeded with, 

2659. R. STEPHENS, Green-street, “ Barrow for use by builders and contractors, 
d&c.”— Dated 14th October, 1865. 

Tn this improved barrow the handles extend along the outside from the axle 
of the wheel, gradually rising towards the top at the handle end, by which 
means the body of the barrow instead of being above the handles, in the usual 
way, is considerably below them.— Not proceeded with, 

2663. C. H. MURRAY, Loman-street, Southwark, “ Skips for raising ballast, 
corn, coal, minerals, &c.”—Dated \6th October, 1865. 

The patentee claims adapting the doors or flaps which form the bottom of 
the skip, in such a manner to the sides or lower part that they will be kept 
closed when the lifting chain is held taut, but will fall down and open and dis- 
charge the contents of the skip when the latter is no longer supported by the 
lifting chain, as bed. 














2664. J. ORRIN and T. GEER, Little Britain, London, 
portfolios, &c.”— Dated 16th October, 1865. 

In applying this invention to a prayer book or church service, for instance, 
the patentee atiaches a metallic rim to the front board of the cover extending 
round the top, front, and bottom edges thereof, and to the centre of this rim he 
solders or otherwise fixes a projecting pin or knob aléo’of metal. To the front 
edge ofthe back board he attaches, by a hinge of leather or other suitable 
material, a flap of thin metal or board covering the fore edge of the leaves, and 
near the front edge of this flap, in the centre thereof, is a small eyelet hole 
which fits over the aforesaid knob or pin, and thus fastens the book at the sainie 
time that it protects the corners and edges of the leaves from injury. The 
breadth of the flap and the position of the eyelet are so proportioned to the 
thickness of the book that a slight compression of the book is necessary both tc 
fasten and unfasten the same, and it thus acts asa kind of spring clasp. In 
covering the book the morocco Jeather or other material conceals all the 
fastening, with the exception of the knob. or pin and the eyelet hole above 
mentioned, so that the fastening has a very neat appearance. 

2665. J.S. A., G.E., and F. T. READING, Birmingham, “ Manufacturing or 
arranging the spring bolts and attendant parts of sleeve links and other 
articles where the means of a portable connection are required.”~— Dated \Gth 
October, 1866. 

This invention has reference to a former patent (No. 528), of the year 1456, 
and consists, First, in the process of raising upon and out of the spring bolt of a 
sleeve or other link a detent or catch by means of press tools and dies, instead 
of soldering a piece of metal to the spring bolt to form the said detent or catch ; 
this detent or catch is so arranged as to engage with the snap or hook of the 
bar or link, that the point of the hook, bar, or link, may not protrude through 
the spring bolt before referred to, beyond the thickness of the metal of che 
case in which the said bolt works. Secondly, instead of soldering a detent or 
catch to the spring bolt of a scarf ring or other similar article, and soldering 
a shield to the thumb bit of the spring bolt by which it is actuated, the patentees 
aed to form these two parts of the spring bolt by means of press tools and 

ies, 

2666. J. B. ROBERTSON, Dromore, Downshire, Ireland, “ Sewing machines,”— 
Dated \6th October, 1865. 

This inveution cannot be described without reference to the drawings. 

2667. J. L. HANCOCK, Tipton, ** Method of and apparatus for separating ashes 
JSrom cinders.” — Dated \Gth October, 1865, 

This invention consists in placing iu an ash-well under a grating in the front 
of a stove or fire-place a pan or dish, and in forming in or on the grating a 
boss or step to receive the bottom of a shaft. Where there is no ash-well then 
the patentee provides a vessel and fits it with a grating or perforated top. 
This shaft is held in an inverted pan or in a cover, and is armed with one or 
more blades, the shaft passes through the top of the cover and is provided with 
a cranked handle. To use this apparatus the patentee rakes the cinders and 
ashes over the grating, places the cover over them, and the bottom of the shaft 
in its step ; he places the cover over the vessel before alluded to, and introduces 
the ashes and cinders through the cover, closes the cover, and turns the handle, 
when the ashes will fall through the grating into the pan below, while the 
cinders will remain in the grating, and may be collected after removing the 
cover. The ashes can be removed in the pan, and the operation may be per- 
furmed without causing dust to escape into the apartment where it is used. 
2671. T. M’GRAH, Sheffield, ** Securing the handles of table knives and forks, &c."" 

—Dated \7th October, 1865. 

This invention consists in substituting sulphur or brimstone for the resin, 
pitch, &c., ordinarily employed in securing the handles of table knives and 
forks, &c. 

2673. A. FENTON, Redditch, “ Machinery for the manufacture of fish-hooks.”— 
Dated \6th October, 1865. 

This invention consists, First, of a machine constructed essentially in the 
manner hereafter explained for pointing and ing fish-hooks previous to the 
bending process, by which the said fish-hooks are finished. Tne wire to be 
made into fish-hooks is straightened and fed to the knives or cutters by which 
the cutting-off, pointing, and barbing of the wire are effected by means of a 
feeder, consisting of a hurizontal slide situated in the axis of the machine, the 
said slide having a reciprocating or backward and forward motion. At the 
front of the machine is a guide, in which the wire is straightened while being 
fed. The end of the feeding slide carries a pressure plate, which is capable of 
a rising and falling vertical motion. On the advance of the slide or teeder the 
said pressure plate is pressed upon the wire, and the wire is fed forward to 
the cutters. On the retiring motion of the slide the pressure plate is raised 
and the wire remains stationary during the retiring of the said slide. The 
wire is fed through a plate or fixed cutter at the end of the machine. On one 
side of the said plate or fixed cutter another fixed cutter is situated, and oppo- 
site the last-mentioned fixed cutter is a movable knife or cutter, the said 
movable cutter having a motion at right angles to the axis of the machine, 
On the advance of the said movable cutter the wire fed between the cutters is 
cut off from the previously pointed and barbed length of wire against the plate 
or fixed cutter through which the wire is fed, and the end of the wire is at the 
same time pointed against the fixed cutter situated opposite the movable 
cutter. While the pointed wire is held between the fixed and movable 
cutters the barbing knife or cutter, situated and working over and 
in a line with the wire fed into the machine advances and makes the barb or 
inclined cut in one side of the wire. The barbing knife or cutter is carried ina 
slide or holder, the bed of which slide or holder is inclined, so that on the 
advance of the said slide, the kniie or cutter descends obliquely, and gives the 
required cut or barb to the wire. By the action of the cutter described the end 
of the wire is pointed and barbed. The pointing and barbing knives or cutters 
retire, and another length of wire is advauced by the feeder or slide to the 
cutters. By the advance of the wire the pointed and barbed end passes 
through the machine, and the said wire is cut off from that about to be pointed 
and barbed by the advance of the pointing cutter, and the operations already 
described are repeated. The pointed and barbed wires may be bent into fish- 
hooks, and thereby finished by the machine hereinafter descrived, consti- 
tuting the Second part of the invention, or by any other convenient means. 
The motions of the several parts of the machine are derived from two 
horizontal parallel shafts geared to the driving shaft ; the reciprocating motion 
of the feeder or shafts by means of a connecting-rod and crank, the throw of 
the connecting-rod being capable of adjustment to feed different lengths of wire 
at pleasure. The motion of the pressure plate, by means of which the wire is 
fed on the advance of the slide and liberated on the retiring of the slide, is 
effected by a cam and connecting-rod or by a wedge. The motion of the 
movable cutter or cutters is effected by a lever or levers acted upon by cams 
on one of the shafts of the machine and the motion of the barbing knife or 
cutter is effected by means of connecting-rods on either side, the machine 
receiving motion from eccentrics on one of the shafts of the machine. , 
2691. T. CATCHPOLE, Lever-sireet, St. Luke's, London, “ Reeds for weaving cocoa- 

nut, jute, and other fibres.”— Dated \8th October, 1865. 

This invention cannot be intelligibly described without reference to the sketch 
given in the provisional specification.— Not proceeded with, 

2695. J. PENTON, Sheffield, ** Forging and swaging steel and iron wheel tires.” 
Dated 19th October, 1865, 

The patentee claims, First, causing a pressure to be exerted simultaneously 
on all four surfaces of the tire by means of dies on the hammer and anvil, by 
so arranging the dies and tire that no surface thereof is parallel to the direc- 
tion in which the hammer face moves, Secondly, forming the anvil with one 
or more sloping sides, having a projection or hub upon which the tire is hung 
in a sloping position, and which, together with the sloping side of the anvil, 
forms the die fur the inner and one side surface of the tire, while the die for 
the other side surface and the outer surface of the tire is formed in the hammer 
face, substantially as described. Thirdly, forming a recess in the anvil, across 
which is placed a strong mandril, carrying one or more tires suspended in the 
said recess of the anvil, and acting upon the part of the tire or tires which 
rests upon the mandril by means of dies formed on the hammer face, as de- 
scribed. 

2696. J. EVERARD, Birmingham, “ Roller for roller blinds, &c.”—Dated 19th 
October, 1865. . 

In making rollers for roller blinds ling to this i jon the p 
makes the said rollers of open-jointed tubing, that is of a sheet of metal bent 
into a tubular form. The slot formed along the whole length of the roller by 
the open joint serves for the introduction of the blind, which is attached to a 
rod introduced into the roller. The said roller is provided with slots at its ends 
of the kind and for the purpose hereinafter described. The blind furniture 
which the patentee uses with this blind roller consists of two ends constructed 
as follows :—The pulley end consists of the usual pulley, to which a tubular 
piece is connected, the said tabular piece enters one end of the roller, and is fixed 
therein by a pin or stud on the said tubular piece taking into a T-shaped slot in 
the end of the roller. By pushing the tubular piece into the end of the roller 
and then partially turning it therein so as to make the pin or stud enter the 
head of the T-shaped slot, the pulley end is fixed in its place. The single end 
has a tubular piece similar to that on the pulley end, which tubular piece enters 
the end of the roller. The single end cannot be drawn out of the roller, but 
has a sliding motion therein to permit of the lengthening of the roller to suit 
windows of different widths. The motion of the single ends in the roller is 
limited by a pin ia the tubular piece of the said end engaging in a plain slot in 
the roller. The ends may be made by casting or from sheet metal. In the latter 
case the discs of the ends are cut out of sheet metal at a press, and the tubular 
part made by rolling up a suitably shaped piece of sheet metal. The parts are 
tixed together by soldering. This method of fe pplicable to the 
manufacture of blind furniture of the ordinary kind. In fixing window blinds 
he employs an arm made by preference of metal. This arm is fixed at any 
convenient part in the side of the window frame. The outer end of the arm is 
expanded, and has an opening of a wedge shape, the large end of the opening 
being nearly circular. When the arm is &xed the narrow end of the upening is 
towards the inside of the room. The blind cord passes through the opening in 
the arm, and in and loweting the blind the cord works ia the circular 
part of the opening. When the blind has been raised or lowered to the required 
degree it is fixed by drawing forward the cord, by which motion is made to 
enter the wedge-shaped part ofthe opening and wedge itself in the said opening. 


* Fastening for books 








2698. T. ROUTLEDGE, Ford Work, near Sunderland, D. BENTLEY, and J. B. 
JACKSON, Bury, Lancashire,“ ic presses.” —. 19th October, 1865. 
This invention cannot be described without reference to the 
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2699. J. BALLARD, Dover, “‘ Window blinds and screens.”—Dated 19th October, 
1865. 


This invention relates to the construction of window blinds and screens 
whereby economy of production and facility for changing the blind or material 
forming the screen are obtained. According to this invention it is proposed to 
make the frames of window blinds and screens in such a manner as to admit 


1722. C. Bop, Jronmonger-lane, London, ** Cotton presses.” ——A communicatiou, 
— Dated 2\st* October, 1865. 

This invention refers particularly to that portion of the press in which the 
bale of cotton is to be placed, and is specially applicable to that form of press 
known as “ Tyler’s cotton press.” In order to make the distance between the 
upper and lower plateaus between which the bale is placed greater or less, 

ding to the size of the bale to be pressed, the inventor uses two wedges 





of a movable stretcher frame being introduced therein, such stretcher frame 
or slide having stretched upon it the material intended to form the body of the 
blind or sereen. The main or outer frame is provided with a removable top or 
end, which is held in its place by spring or other fastenings when the stretcher 
frame is inserted. A groove is made on the inner sides of the main frame along 
which the stretcher frame is slid in or d-awn out as required, and which serve, 
when the movable top or end is adjusted, to secure and hold the stretcher frame 
in its place. The main frame may he made of metal or other suitable material, 
bat for cheap blinds the patentee prefers to make it of drawn sheet metal. The 
material he proposes to use for the body of the blind or screen may be ary open 
or diaphanous textile fabric, such as muslin, gauze, net, lace, or crochet work ; 
or it may consist of perforated metal, woven wire, or ornamental glass, accord- 
ing to taste. 

2706. C. D. ABEL, Southampton-street, Chancery-lane, London, “ Rotary pumps.” 
—A communication.— Dated 2th October, 1865. 

This invention consists in constructing rotary pumps of a disc mounted on 
a spindle, and made to revolve inside a cylindrical casing, which dise fits with 
its flat sides against the flat sides of the casing, and is made at one point or at 
two opposite points of its periphery, to come in contact with the inrer circum- 
ference of each casing bytmeans of suitable metallic or other packing, while 
between the other part of its peripherv and the circumference of the casing 
there exists a considerable space, Mm which the fluid is conveyed from the suction 
pipe to the delivery pipe. A metal slide, fitting closely against the sides of the 
casing, and passing through a slit in the same, rests with its edge upon the 
periphery of the rotating disc, being thus made to divide the space existing 
between the periphery of the disc and the circumference of the casing into two 
parts, with one of which the suction pipe communicates, while the delivery 
pipe communicates with the other. The slide is capable of moving backwards 
and forwards through the slit in the casing, which slit is covered externally by 
a water-tight box or compartment formed or fixed to the casing, and in this 
compartment is a lever, to the one end of which the before-mentioned slide is 
connected. The other end of the lever is fixed to a spindle passing through a 
stuffing-box in the side of the compartment, and carrying externally one or 
more other levers, the end or ends of which is or are actuated by one or more 
cams fixed vpon and revolving with the spindle of the pump disc. The peri- 
phery of this cam, or these cams, is or are so formed that by their rotation they 
impart such motion to the external lever or levers, and, consequently, also to 
the lever inside the box on the casing, that the before-mentioned slide is thereby 
made to advance and recede through the slit in the casing, in exact conformity 
and in clese contact with the periphery of the pump disc, according as the 
latter in revolving recedes from and advances towards the circumference of the 
casing. The apertures in the casing communicating with the suction and 
delivery pipes are situated quite close together, one on each side of the slide, so 
that, as the part of the periphery of the pump dise which is in contact with the 
casing passes the delivery aperture and the slide, it also immediately passes the 
suction aperture, and the fluid from the latter, consequently, at once begins to 
fill the enclosed space formed between the slide and the projection on the pump 
tise, while #2 the same time such projection drives the fluid in the space in 
front of it to the delivery aperture on the other side of the slide.— Not proceeded 
with. 

2707. F. THOMPSON, Birmingham, “ Improvements in satchels, and in the 
manufacture of the gussets of leather satchels, bags, and purses, d&c."—Dated 
20th October, 1865. 

These improvements in satchels consist in dispensing with the ordinary flap 
hy which the satchel is closed, and in substituting therefor a cover sliding on 
the straps of the satchel. The sliding cover is of a size proper to fit on the 
open top of the satchel, and is provided with a gusset (which may be made in 
the manner described in the specification which enables it to expand in the 
same way as the satchel. The sliding cover closes the satchel, and excludes 
Tain more effectually than the ordinary flap cover, and enables the satchel to 
be readily opened and closed.— Not proceeded with. 

2705. E. E. MIDDLETON, Duke-street, St. James's-square, London, ** Laying sub- 
marine telegraphic cables.” — Dated 20th October, 1865. 

The patentee claims the exclusive right to support telegraphic cables and 
wires below the surface of the sea by buoys so constructed and applied as to 
allow of being sunk to, and to keep the cable suspended at or about any re- 
quired depth below the surface of the sea, and on any required line. He also 
claims the exclusive use of the buoy described in connection with the support 
of telegraphic wires or cables in the sea. 

2711. W. B. HAIGH, Oldham, Bancashire, and W. BISSELL, Wolverhampton, 
“* Apparatus for moulding or cutting moulds and planing wood.”—Dated 
20th October, 1865. 

This invention consists in improved machinery or apparatus for smooth 
planing or cutting mouldings, and planing wood and other similar materials 
after they have been acted upon by roughing-out tools. Behind a revolving 
adze or roughing-out tool, which acts on the top of the work, the patentees 
employ an extra box or frame, in which they place one or more drawers of 
various widths or forms, containing one or more stationary planes, knivcs, or 
cutters, made to any design of work required. The said box is supported in 
two upright pedestals, secured to the table by bolts and set screws, and can be 
attached to most machines now in use. The box is provided with two lugs or 
ears, which slide vertically between the pedestals, throngh which lugs pass 
serews to enable the box to be raised parallel or at an angle, as may be 





required. A recess is cast or cut in the back of each ear, in which are placed 
caoutchouc or metal springs, to allow the box to give or yield to the different 
natures of timber or other material operated upon, and thus prevent the jar on | 
the knife or cutter. 

2714. T. COOKE, York, “ Aneroid barometers.” —Dated 20th October, 1865. | 

The patentee claims the application to anero!d barometers of a metallic tape- | 
like band or fine wire in lieu of the chain hitherto employed. $ 
2716. M. LEOPOLD, J. LAVATER, and J. KERSHAW, Seine et Oise, France, ‘ 

“ Manufacture of covers applicable to drawing or printing of rcilers and as | 
endless blankets.” —Dated 20th October, 1865. i 

According to this invention the patentees employ as a covering for the rollers | 
used in machinery for drawing fibrous materials, or for printing rollers, tubes 
or cylinders of vulcanised india-rubber, coated or knitted, or woven or 
braided, or coiled spirally over with a yarn of fibrous material, producing thus 
a@ seamless fabric. The yarn is knitted, woven, braided, or spirally coiled 
around the tube of india-rubber compound previous to its being submitted to 
the requisite heat for vulcanisation, and is so incorporated with it; or the 
india-rubber tube may be v d before ing with yarn, and in this 
case the process of vulcanisation preferred is that called the cold process. The 
outer surface of the yarn is afterwards glazed'or covered with a varnish of 
oxidisable oil, or a varnish of collodion ; or other varnish not affected by water, 
or greasy matters may be employed. A tubing, prepared as above described, 
is afterwards cut into the requisite lengths for covering the rollers or to serve 
as endless blankets. 

2717. R. Bressy, Trinity-square, Southwark, London,“ Apparatus for splitting 
and preparing cane.” — Dated 20th Oetober, 1865. 

In order to split off the outer skin or rind of cane, and to separate it from } 
the pithy central portion, the patentee employs a tool of a hollow cylindrical 
form, one end of the cylinder being formed to a cutting edge; a number of | 
small radial knives or cutters are also formed on the exterior of this end of the 
cylinder, which are for dividing the rind of the cane into numerous strips. The 
cane is fed up by rollers carried with elastic material through guides to the 
cutting end of the cylindrical tool, and as the cane isso fed up the central 
pithy portion of the cane passes into the interior of the tool, and escapes at its 
opposite end, and is afterwards conducted away by rollers, while the rind 
passes along its exterior and is divided by the small radial knives above- 

joned into strips. The guide through which the cane passes 
before coming up to the tool above-described is divided into two halves, which 
are pressed towards each other by springs, in order always to retain the cane 
concentrically with the tool should the cane vary in thickness. In order to reduce 
the strips of cane so obtained ly to an even width and thickness, each 
strip is afterwards fed by_up rollers to a knife or plane provided on its under 
surface with two small flanges, one on each of its sides ; these flanges are at a 
distance apart qual to the width to which it is desired to reduce each strip of 
cane, and they are formed at their ends to knife edges. The strips of cane are 
fed up to the cutting edge of this knife by a pair cf rollers; the upper roller is 
of small diameter, and is driven at one end by suitable mechanism. At the 
other end this roller is drawn by a spring against the lower roller, the lower 
roller being of Jarger diameter than the upper roller, and around its circum- 
ference a groove is formed for the strip of cane to rest in. Close to the point 
where the strip of came emerges between the rollers it comes up to the cutting 
edge of ti.e knife above mentioned, and it is held up to the knife by the sur- 
face of the lower roller. The knife is carried in such manner that the distance 
between its cutting end and the surface of the lower roller can be varied, so as 
to be enabled to vary the thickness to which it is desired to reduce each strip 
of cane. Theend of a strip of cane is placed between the rollers with the 
outer surface of its rind resting on the lever roller, and, as by the revclution of 
the rollers it is fed up to the knife, the flanges of the knife reduce the strip to 
the width desired, whilst the knife itself reduces the strip toan even thickness by 
cutting away any excess of thickness from its upper pithy surfaces. In order to 
guide the strips ef cane as‘they come ap to the pair of rollers, the strips of cane 
rest on a table having projecting up from it a fixed guide, against which one 
edge of the strip is constantly pressed by a movable guide which is pressed 
against the opposite side of the strip by a spring. 
2721. .W. H. KITCHEN, Newcastle-upon-Tyne, “ Apparatus for producing 

arti respiration.” —Dated 2\st October, 1865. 
This invention consists of an ar it for producing artificial respirati 

















by making the air passing into the lungs to exceed the pressure of that which 
surrounds the external surface of the chest, the expiration being made into a 
medium not exceeding the pressure of the air surrounding the external surface 
of the chest; likewise for varying the atmospheric pressure on the external 
surface of the chest, similar to that which takes place at different altitudes 
voove the level of the ‘sea. 





inserted underneath the upper plateau, which may be pressed forward or 
drawn out by chains or pulleys, or such other suitable machinery. These 
wedges are supported by a longitudinal frame attached by bolts or screws or 
otherwise to the sides of the press. For the further and effectual pressing of 
any bale of cotton the inventor causes a lateral motion to be applied to the 
wedges in the upper plateau, which he effects by a reciprocating action through 
the medium of a chain and pulleys workee by hand or steam power.— Not pro- 
ceeded with. 

2727. J. W. LEA, Arundel-street, Westminster, “ Apparatus to be fitted to 
windows when cleaning, painting, &c.”—Dated 2\st October, 1865, 

This apparatus consists of a frame made to rest upon the sill of the window, 
to which it is securely held by means of a cross-bar screwed up tight against 
the inside of the window frame or wall of the apartment, the cross-bar being 
fitted over the part of the frame which is inside. The patentee applies a screen 
of canvas or other material to the frame outside to hide the extremities of females 
when standing thereon. Where windows have no sill, the part of the frame 
which is outside bears against the face of the wall below the window, and the 
greater the weight it supports the tighter will it be forced against the wall; itis 
held secure inside by a cross-bar, as before explained. 

2730. H. A. DUFRENE, South-street, Finsbury, London, “‘ Machinery for the 
manufacture of lozenges, wafers, &¢.” — A communication.— Dated 2\st 
October, 1865. 

This machine is mounted on a strong iron frame and consists of a marble 
slab for supporting the paste to be made into pastiles, for which operation 
three series of cylinders are employed, the space between them being regulated 
at will to give the pastiles the required thickness. During the action of the 
cylinders they cause the paste to advance a distance equal to the required size 
of the pastiles in such manner as to leave but very little cuttings between the 
pastiles that are formed from the rolled paste. Behind the laminating cylinders is 
an endless cloth for conducting the rolled paste infront of the machine, where it 
is made into pastiles in the following manner:—In front of the machine is a 
hollow cylinder containing all the pastiles which are cut in relief on both 
sides ; at each stroke of the piston this cylinder makes half a turn, and deposits 
the pastiles in a line on a plank underneath, which gradually advances in the 
play ofthe maehine. This plank is placed empty at the back of the machine, 
and is withdrawn in front loaded with pastiles. In front of this cylinder is 
another endless cloth, which carries with it the cuttings separated from the 
pastiles, which cuttings are doubled several times to enable a larger quantity 
to be taken at once, when they are again passed under the machine to be made 
into pastiles. This machine can be worked by hand by means of a crank or 
by any other motive power, and will give, according to its size, from thirty to 
forty strokes of the piston per minute, producing at each stroke from ten to 
forty pastiles of any desired torm.— Not proceeded with. 

2731. W. PARSONS, Brighton, ** Mortising machines."—Dated 2\st October» 
1865. 





The patentee claims making the cutting tool or chisel of a mortising 
machine of a V-shape, and connecting such said tool to a horizontal cylinder of 
metal capable of being moved partly round, either to the right hand or to the 
left, so as to bring the sides of the chisel upright or square with the surface of 
the wood to be mortised, by which he is enabled to square the ends of the 
mortise without turning the chisel round for that purpose. 

2732. S. P. MATHEWS, Wolverhampton, ‘* An improved method of hanging or 
suspending blinds from blind rollers, and improvements in the manufacture of 
such rollers.”— Dated 2\st October, 1865. 

The First part of this invention relates to a new or improved method of hang- 
ing or suspending the blind from the roller to which it is attached. For this 
purpose a longitudinal groove is made in the roller sufficiently large to admit a 
piece of cane or wire, or other suitable material, upon which the blind is then 
suspended by means of loops or rings. Metal, elastic, or other suitable bands, 
having been previously placed round the roller at convenient distance, the cane or 
wire (or its substitute) js slid along the said groove, picking up the loops or rings 
which are attached to the top of the blind as it passes along. By these means 
the blind is fixed or removed at pleasure, and stitching or tacking (or any of 
the usual means by which blinds are now attaclhed to their rollers) is dis- 
pensed with. The Second part of the invention has reference to an improved 


| method of lengthening the roller so that it may fit a larger window than that 


for which it was originally intended. The patentee proposes to effect this by 
furnishing one or both ends of the roller either with a gibbet slide or with a 
socket slide, the said slides being extended at pleasure by means of an extend- 
ing screw, with which the roller is fitted, or by other similar or equivalent 
mechanical means, The Third part of the invention consists in an improved 
method of keeping the blind at any required height. The patentee has no rack 
pulley, but inside the slide which is attached to one end of the roller he encloses 
a spiral or helical wire spring. The effect of this spring is naturally to press 
the slide outwards; and a blind end having several points or projections upon 
the outer parts thereof being fitted to this slide the said points or projections 
take into corresponding grooves or recesses in the plate from which that end 
of the roller is suspended. By means of the spring grip just described the 
roller is held firmly in any required position. 

2735. J. ORVIS, West Rorburg, Massachusetts, U.S.,** Construction of braces for 
bits."—Dated 23rd October, 1865. 

This invention consists, primarily, in forming the end of the brace for the 
reception of the bits in the following manner:—The end is formed somewhat 
conical in two parts, one side in a piece with the brace proper, and the other 
hinged thereto, the parts being made to fit into and adapt themselves to one 
another A ring is placed on the arm of the brace, which, on being pushed 
over the conical surface thereof, retains the two parts firmly together. When 
the hinged and fixed parts are brought closely together the aperture for the 
reception of the bit is at its smallest size, and in this case, the ring being 
pressed to almost the end of the conical surface, retains the parts with the bit 
inserted therein firmly together. The position of the ring is thus regulated by 
the size of the bit in use. By pushing back the ring the hinged part becomes 
released from the fixed, and the space between the two is sufficiently large to 
allow the bit to be easily removed. According to another arrangement the 
inventor forms a slot in the head of the stock, and on each side he hinges an 
arm or claw, and passes a ring as before over the arm or stock. The bit is 
inserted between the arms or claws, and the ring pressed up the conical 
surface ; the bit is then held tizhtly between the claws and cannot be removed 
until the ring is pressed back.— Not proceeded with. 

2737. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, “ Axle box 
Jor supplying oil to the journals of railway vehicles.”"—A communication.— 
Dated 23rd October, 1865. 

The impr oved axle box, the subject of this invention, is applicable to every 
sort of railway vehicle, and is composed of two parts, one of which is movable, 
and this particularity is the main characteristic of the invention. The upper 
part of the axle box, or, strictly speaking, the box, is of cast iron, furnished 
with a bronze bearing at the point of contact with the axle journal. The slide 
or movable bottom is also of cast iron ; it slides in two grooves made in the 
box, and is held in position by an ironskey or wedge applied in front of the box ; 
it has a double bottom, and is, consequently, divided into two superposed com- 
partments, the bottom one forming the oil reservoir, in which reservoir is 
plunged a wick or plug which feeds itself in order thatit may at the same time 
effect the lubrication of the axle journal with which it is in contact. The 
upper bottom presents a concave surface, in order to gather in the centre of the 
slide the excess of oil furnished by the wick. This oil returns into the reservoir 
by an opening in this bottom which permits the feeding of the reservoir with- 
out the necessity of dividing the wick. The mobility of the under part of the 


‘box, besides permitting a ready inspection of the lubrication and of the state 


of the journal, also permits the rapid substitution of a new axle in case of acci- 

dent or wear, as the operation can be effected without taking any part of the 

box to pieces, but by simply withdrawing the movable.— Not proceeded with, 

2740. W. CLARK, Chancery-lane, London, *‘ Sewing hines.”—A i 
tion.— Dated 23rd October, 1865. 

This invention cannot be described without reference to the drawings.—Not 
with, 

2745. H. BATEMAN, Barnes, and E. C. GARRARD, Vaurhall, Surrey, “ Pump 
Sor raising or forcing wate or other liquids or fluids.’"—Dated 24th October, 
1865. 

This invention consists of a shallow cylindrical-shaped water chamber or 
vessel divided circumferentially into two parts, one of which is fixed and the 
other movable, by means of a lever which projects therefrom through the 
outer casing of the pump. The invention cannot be described without re- 
ference to the drawings. 

2748. A. V. NEWTON, Chancery-lane, London, “ Sewing machinery for using 
waxed thread.”-—-A communication.— Dated 24th October, 1865. 

This invention cannot be described without reference to the drawings. 

2749. W. CLARK. Chancery-lane, London, “ Bath apparatus.” —A communication, 
— Dated 25th October, 1865. 

The patentee claims the application of an ding and d ding jet or 
shower, the force with which it is projected being regulated by the quicker or 
slower action of the pump, according to the purpose for which it is to be 
applied, which action is readily produced by the person taking the bath, and 
who is comfortably seated therein. 

2750. G. HASELTINE, Southampton-buildings, Chancery-lane, London, ‘‘ Mode of 
uniting pieces of leather.” —A communication.—Dated 25th October, 1865. 

This invention relates to uniting pieces of leather in the manufacture of boots, 
shoes, and other articles, by means of pegs formed of thread or other similarly 
flexible material, an artificial stiffness or hard being porarily given to 
the said pegs to render them sufficiently rigid to bear forcing into suitable holes 
formed in the pieces of leather to be united. 

2766. L. BENNETT, Worcester, ‘An improved needle."—Dated 26th October, 
1865. 

This invention consists in forming what the inventor terms double pointed 

needles, that is to say, the needle is made to taper both to the point proper and 














to the opposite end in which the eye is made. Among other advant 
needle leaves the work freely and easily, and is not liable to catch or held ban 
as is frequently the case with the ordinary needle, t, 





AN AMERICAN Monitor IN ENGLAND.—We unde 
the American monitor Miantonomoh is about to somemy he nett 
for England, with Mr. Fox, the Assistant-Secretary of the Na 
on board. She may be expected in Portsmouth about the 20th ion’ 

THE Prymoura Iron Company, Sour WALEs.—We under. 
stand that the announcement made with reference to this firm ~ 
ironmasters, under the heading ‘‘ Partnerships Dissolved,” in th, 
London Gazette of Friday, May 25th, applies only to the retirement 
of Mr. B. Bateman, Gracechurch-street, London from the concern 

AERONAUTICAL SOCIETY OF GREAT BRITAIN. —-An ascent was made 
on behalf of the Society from Windsor on Tuesday evening by en 
of the council, Mr. Glaisher, F.R.S., and Captain Westcar of the 
Royal Horse Guards, in a balloon belonging to the latter gentle. 
man, who piloted it. Mr. Glaisher took that o pportunity of con. 
ducting some meteorological investigations for the British Associa. 
tion, and Mr. Frederick Brearey, Hon. Sec. of the Aeronautical 
Society, attended with some models presented by Mr. Wenham 
C.E., also of the council, to detach from the car at the height of 
half a mile in illustration of the flight of birds. The descent was 
a remarkably successful one, which must have been witnessed by 
many thousands, over whom the balloon floated just before the 
running of the last race at Ascot. It was also the first ascent 
made on behalf of the newly formed society. 

_ Lone RANGE RIFLES.—The council of the National Rifle Asso. 
ciation have offered prizes, open to all comers, for the best muzzle. 
loading and breech-loading rifles at 1,500 and 2,000 yards. The 
competition is to take place prior to the Wimbledon meeting, and 
most likely at the Milton range, near Gravesend, and facilities are 
to be given to competitors for previous practice. The prize of £25 
for muzzle-loaders is open to rifles of a maximum weight of 15 1b. 
with or without telescope, the weight of the telescope not included 
in the weight of the rifle, and the distance is 2,000 yards, at a 
target 18ft. by 24ft. The number of shots allowed is twenty, with 
five sighting shots, and the entrance fee is £1. The breech-loader 
competition is for £25, at 1,500 yards, is open to any arm of this 
character of a maximum weight of 121b., with the same rule 
regarding —- as in the muzzle loading competition. The 
shots, targets, sighting shots, and entrance fee are the same as are 
specified for the previous competition. 
at the 2,000 yards was a walk over. 

EXPERIMENTS WITH NITRO-GLYCERINE OR BLASTING O1L.—On 
the afternoon of the 5th, Mr. Nobel, the Swedish engineer and 
inventor, who has now become famous in connection with nitro. 
glycerine, conducted a series of experiments at Nolte’s quarry 
Eighty-third-street, New York, with the design of showing that 
his blasting oil is not so dangerous as it is reputed to be. The 
gentlemen present, about twenty in number, appeared to be pretty 
well satisfied with the demonstrations, and several of them who 
had had previous experience on the subject seemed to fully indorse 
Mr. Nobel’s statements. At the end of the experiments there was 
no fear of being near the oil, and the packages were freely handled 
by some who at the beginning were careful to keep at a very 
respectful distance; it reminded one of the ancient fable of the 
fox and the lion. The experiments were as follows:—A small 
quantity of the oil was poured upon a flat piece of iron and struck 
with ahammer. A sharp explosion was the consequence, but an 
examination showed that only the oil directly under the face of 
the hammer was consumed. A small vial of the oil was packed 
with dust saturated with an inflammable substance, in a small 
wooden box. The sawdust was set on fire by means of a fuse, 
and in a few moments the oil exploded with a loud report and the 
box was apparently annihilated. A lighted match was applied to 
a small quantity of the oil, and it appeared that in that way it 
could not be exploded. Wood naphtha (methylic alcohol) was 
dissolved in the oil, and it was shown that neither by heat nor by 
pereussion could the mixture be exploded. When the mixture 
was washed with water, the naphtha was thereby separated, and 
the oil resumed its ordinary explosive properties. The concluding 
experiments were to illustrate the practical use of the oil in blast- 
ing. The experiments lasted about two hours, no accident 
occurred, and all passed off very smoothly, with the exception of 
the final tests, where there was some delay on account of the 
attempt to use fuses which were not properly prepared for burning 
under water. We understand that the experiments are shortly to 
be repeated, and on a larger scale. 

New ComInaGE OF BRONZE FOR JERSEY AND THE CHANNEL 
ISLANDS.—A new coinage of bronze pence and halfpence has just 
been completed at the Royal Mint for circulation throughout the 
Channel Islands. The inhabitants were, until lately, somewhat 
averse to the proposed reformation of their metallic currency, and, 
forgetful of the fact that in this country silver and bronze coins are 
merely tokens of value, demanded that each piece of money in use 
among them should be intrinsically worth the sum it represented. 
This idea has yielded to the influence of the Home Government, 
and consequently the cumbrous discs of copper hitherto doing duty 
in the islands will soon disappear, and superseded by more 

rtable and handsome coins of bronze. One [peculiarity will, 

owever, still distinguish the Jersey money, and it is, that 
thirteen pence, or twenty-six halfpence wil! be reckoned equivalent 
to one shilling English. Why so inconvenient a practice should 
be perpetuated, or how it came into existence at all, it is hard to 
say, but that the residents desire its continuance is certain, and 
their little prejudice has been indulged so far. The new coinage, 
of which many tons have been struck and forwarded to their desti- 
nation, are very perfect specimens of mintage, and will doubtless 
become as popular in the Channel Islands as has the bronze 
coinage now in circulation throughout Great Britain and 
Ireland. The obverse of the Jersey penny consists of a 
ee in profile of her Majesty. The brow is encircled 

y a richly engraved diadem, and the hair is gathered at 
the back in a graceful and classical form, very different 
in appearance to the absurd and inelegant chignon now so much 
affected by ladies of fashion in this country. The face of the 
Queen presents a more matronly, and therefore a more life-like, 
appearance than that which is seen on the English coin of similar 
value. In fact, the artist, Mr. Wyon, has been very successful in 
this respect with the Channel Islands pence and halfpence, 
the features of her Majesty being exactly transferred in miniature 
on both. The inscription surrounding the head on either denomi- 
nation of coin is as follows :—‘‘ Victoria D.G. Britanniar Regina 
F.D.,” with the date, 1866, below. A fine ingrailing or beading is 
carried round the rather narrow, and by no means too bold pro- 
tecting edge, and thus forms a frame to the metallic picture. The 
reverse of each denomination of coin comprises a very elaborately 
engraved shield, upon the face of which are depicted three leopards 
rampant and on a matted und, which heraldic devices consti- 
tute the arms of the island. Above the shield on the penny are 
the words, ‘‘ States of Jersey,” and below it, “‘ One Thirteenth of 
a Shilling.” On thte halfpenny the value also is imprinted, 
namely, “ One Twenty-sixth of a Shilling.” The pound weight of 
bronze is coined into forty-eight and ninety-six pieces respectively, 
the diameter of the penny being 1}in., and that of the halfpenny 
4gin. The material of which they are manufactured is a mixture 
of ninety-five parts of copper, three parts tin, and two parts zinc 
in the hundred, and forming a very hard and extremely durable 
composite metal. When friction and oxidation shall have done 
their work, and developed the lights and shadows of the engraved 
surfaces of the new coins, it may be safely rang poy that their 
appearance will be even more satisfactory than it is when they 
tumble in uniform brightness from the stamping press. Their 
superior cleanliness, freedom from any disagreeable odour, greste 
portability, and less liability to abrasion, form the advantages 0 
the new bronze over the old owe coins of the Channel Islands. 
Doubtless those advantages will be properly appreciated by our 
co-insular fellow subjects, 


Last year the competition 








June 1, 1866. 
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E IRON, COAL, AND GENERAL TRADES 
TOF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent. ) 
N TRADE: Great Inactivity, but few Complaints : Demand 
eo —— of Wages Pverented by the Depression : Fair 

‘Demand for Sheets only—PiG Iron : Quicker Deliveries : Prices 

Easier : Less Anxious Feeling Amongst Tronmasters ee TH REATENED 

STRIKE AT WEDNESBURY: A Provision Shop Grievance—THE 

ASSOCIATION OF IRONWORKERS : The Annual Conference 2 A 

Resumé of the Proceedings: The Financial Statement- -~THE 

STRIKE AT DERBY: Convictions for Intimidation- Coat: Demand 

wood for Pig Making, bad for Finished Ivon Works -THE 

u QuARTERLY REVIEW ” ON COAL AND SMOKE: Remarks on South 

Staffordshire Coal Getting and Mine Agents : Oil in Staffordshire 

Coal—PETROLEUM IN SHROPSHIRE: Searching for it—HELP To 

CoLLIERS ON STRIKE—HARDWARES: Quiet : Localities and 

Trades Speciticd —GALVANISING EXTENDING —A NEw CoveERING 

yoR IRON AND Iron Goops. 

Yesrerpay (Thursday) the reports brought to Change in Birming- 
ham by the various ironmasters who were present were to the 
effect that less work has not been done since the close of the lock- 
out than is now being got through at the finished ironworks of 
South Staffordshire and East Worcestershire. But there never 
was a time when, considering the slackness of the demand, there 
were fewer complaints heard. Yesterday, not a few masters were 
inclined to think that they were not worse off than they should 
have been if no financial disaster had happened. In the event of 
only the moderate activity continuing which prevailed before the 
suspension of Overend, Gurney, and Co., it is believed that appli- 
cations for an advance of wages would, by this time, have been 
made which the employers would be compelled to resist, with the 
temporary cessation of operations as the result; and that cessa- 
tion, it is urged, would have been a more serious matter than the 
aaa The extent of that languor is such that not 
present languor. _ extent ¢ ‘ ; 
more than about half-time 1s being worked in the mills and forges 
generally; and not so much would be done if the trade had to 
depend vpon new orders, of which the number is comparatively 
insigniticant for any description, or on account either of the home 
or the foreign markets. Sheets are the only denominations in 
which any inquiry is experienced, and this is limited to the 
galvanisers for the very safest of their customers. Stocks have 
accumulated in the hands of makers, and of merchants or middle- 
men. At one leading works, where it is customary for the pro- 
rietors to keep a good stock of merchant bars and the like, there 
is a six weeks’ accumulation; whilst nota few merchants are afraid 
to send away iron that has been ordered from them, some by cus- 
tomers abroad and others by consumers at home. Nearly all 
makers have good, and some of them heavy, stocks of puddled 
bars. The pig iron trade keeps active, so far as it relates to 
deliveries; and less difficulty is experienced in obtaining all the 
uantity desired than was the case some time ago. In one case 
where the blast furnace proprietors consume nearly all they make, 
two blast furnaces have just been put out. Prices are easy in 
finished iron, and are less stringent in pigiron. — 

There was, upon the whole, a less anxious feeling amongst the 
ironmasters on ‘Change in Wolverhampton on Wednesday after- 
noon than there was last week. Scarcely any business, however, 
was done, and the reports from the works were no more satisfac- 
tory than at the earlier time, but there was less apprehension as 
to the future. i 

A strike is threatened at Wednesbury. The men employed at 
the ironworks of Messrs. Lloyds, Fosters, and Co., Monway Fields 
Forge, have had a dispute with their employers. As explained by 
the men the dispute is as follows :—They are accustomed to reckon 
once a fortnight, and not being able to ‘‘ draw ” on their work are 
obliged to be contented with a ‘tommy shop” note on alternate 
Saturdays. These notes have been cashed at the shop, but last 
week the men were refused this accommodation. Feeling them- 
selves aggrieved between 400 and 500 of the puddlers thereupon 
refused to work *sain unless promised a weekly “draw” on each 
alternate Saturday. Upon further consideration, however, they 
decided to return to work and to give a fortnight’s notice. This 
they have done. Should they turn out there appears a prospect of 
their receiving considerable support. 

As we stated in our last letter the Associated Ironworkers of 
Great Britain, whose head offices are at Brierley Hill, held their 
annual conference at Derby during Whitsun week. There were 
thirty delegates present, representing twenty-two towns or dis- 
tricts. It was resolved to support the puddlers in the employ of 
Messrs. Swingler and Sons, Derby, who, as we have before an- 
nounced, had intimated to their employers that they should cease 
work unless a notice to two of their fellows should be withdrawn. 
The delegate from Liverpool called attention to the dispute that 
had taken place at the Mersey Iron and Steel Works, which 
had resulted in the manager refusing to employ any more 
union men. The conference decided to support those of their 
body now out of employ at Liverpool, and to adopt measures 
to recover the money due to the men that had been dis- 
charged by the company without a regular notice in writing. An 
appeal was considered from two men engaged in re-heating iron at 
Wrisall, that they should be paid more than 1s. 4d. per ton, in 
order to bring the rate to the common country terms. The 
manager had told them that if they would give notice he would 
pay them the regular rate; but upon their doing so, he imme- 
diately closed the furnace. The council had declined the mens’ appli- 
cation for compensation upon the ground that notice should not have 
been given without their authority, and now they confirmed that 
decision. Thirteen men who, it was alleged, had been discharged 
from the Ravensdale and Chatterly Works, North Staffordshire, 
on account of their being unionists, applied for compensation. It 
was a matter of great difficulty for the council to determine 
whether the men were to blame or not, for one delegate contended 
that the masters had been badly used, whilst another said that the 
men could not make but 34 ewt. per turn from 4 cwt. 201b. of 
pigs. The chairman remarked that the men at Ravensdale, 
through irregularities, had been at one time permitted to have too 
uuch pig for a heaf, and when the irregularity was remedied, they 
grumbled because they had not had such a yield as before. Upon 
its being put to the vote that the men were not entitled to the 
benefits of the association, it was found that the votes were 
equally divided for and against; and, the chairman declining 
to use his casting vote, it was decided to put the ques- 
tion before the members of the union by voting papers. 
The application of the Wolverhampton ironworkers for re-adinis- 
sion into the association, on payment of 10s. per member as 
entrance fee, and 13s. each as the amount of three months’ sub- 
scriptions, was accepted. The financial statement for the past 
twelve months was read and adopted. It showed that ‘‘ notwith- 
standing the extraordinary amount paid to the members during 
tae unjust and uncalled-for strike of the ironmasters against their 
workmen (lock-out, March 26th, 1865), approximating to the sum 
of £4,000 —notwithstanding that sum being expended, it did not 
exhaust the whole amount of funds. _There was left in the 
exchequer in the Brierley-hill district alone £700, also considerable 
sums in other districts, which argued well for the healthy condi- 
tion of the association.” The number of members was 5,403. The 
a 3gregate income for the yearamounted to thesum of £7,192 16s. 7d., 
aad the ate expenditure amounted to the sum of £6,744 
7s, 113d. This sum included £3,000 which had been deposited in 
tae hands of the bankers. The balance in the hands of the general 
treasurer was £448 8s, 74d. The total amount disbursed in send- 
ing forty-eight souls (354 adults) to the Brierley-hill settlement, 
Auckland, New Zealand, amounted to the sum of £844 4s. 8d. 
The aggregate income for the past three years was £19,890 19s. 2d., 
whilst the sum spent amounted to £19,442 10s. 64d., with this 
(ualification that £3,000 deposited is to be really deducted from 
the disbursements. The actual amount of money now in the 


hands of the bankers and general treasurer amounts to £3,448 8s. | 
74d., but the actual sum deposited in the bankers’ hands amounted | 
to £4,000 up to the period of the conference sitting. | 

We alluded a fortnight ago to the strike (adverted to above) that | 
had taken place at Messrs. Swingler’s ironworks, Derby, and men- | 
tioned that, in prosecuting one of the men for neglect of work it | 


the present lowering tendency in prices. The stoppage of the 
Consolidated Bank (Limited) will tend to inconvenience trade in 
the Monmouthshire portion of this district. ose inconveniences 
are produced, not from any actual insolvency of parties, but 
the impossibility of obtaining ay 4 on valuable securities 
hitherto considered available. In fact, first-class bills and 





was discovered that the notice of the other puddlers was 
in such terms as to render each of them liable to six months’ im- 
prisonment. On Friday last, at the Derby police court, four of the 
men were summoned upon the charge of intimidating their fellow 





workmen, and, the offences being in each instance proved, they 
were bound over in heavy bail to appear whenever ed upon to 
receive judgment. The defi was ducted by a well-known 


counsel of the Oxford circuit. 

Coal keeps in excellent demand for the blast furnaces, but 
exceedingly little is being done on account of the forges and mills. 
In consequence many colliers are only very partially employed. 

In the article on ‘‘ Coal and Smoke,” which bears the impress 
of a hand which has before written on the colliery operations of 
this district, with which he is practically familiar, there are 
some interesting and truthful remarks not very oe to the 
scientific attainments of certain of the colliery managers of South 
Staffordshire and East Wolverhampton. These are to be seen 
amongst observations, showing with what prodigality the intensely 
valuable fuel of this basin has been wasted, and with how much 
effrontery it has been stolen. Concluding the remarks upon South 
Staffordshire, the author of the paper makes the following valuable 
statement:—‘‘ By the carefully-regulated distillation of coal, such 
as the non-caking coal of Stafiordshire, oils may be produced in 
considerable quantity. We have seen such oils from this coal 
which might be practically applied with advantage, and as the 

atent for the manufacture of oils from coal by distillation expired 
ast year, there is a new and open field for commercial enterprise in 
South Staffordshire which well deserves attention.” 

Petroleum, it is said, exists in Shropshire. Recently, Mr. 
Holmes, an American gentleman, became aware, through a letter 
in the Times, that oil, petroleum, and ey fluids, were to be 
found in that part of England, and, having had considerable 
experience in the oil-fields of his own country, besides having 
superintended the distillation of oil and other volatile matters 
from coal at Ruabon, he has made an inspection in Shropshire. 
He is now so firmly impressed with the belief that a large reservoir 
of petroleum exists that he is entering into arrangements with 
Lord Forester, a large landed proprietor, to erect the proper 
machinery for putting the matter to a test. The appearances, he 
says, entirely correspond with those which led to the discovery of 
oil wells in America, The oi) exists at Coalbrookdale, Coalport, 
Tarback Dingle, Caughley, Benthall, and Broseley. 

By the men themselves it is announced that the sum of £1,810 
was subscribed during thirty-eight weeks for the relief of the 
colliers who have but recently terminated a strike for an advance 
of wages in North Staffordshire. This is a decrease of about £900 
upon the sum that would have been earned by the unionists in the 
like period. 

The hardware trades, now that the holidays are over, are a 
shade more brisk; but the high price of money, and the con- 
tinuance of the difficulty on the Continent, checks anything like a 
good trade. In Birmingham, the manufacturers of engineering 
tools and implements are very busy on account of India and the 
East. The majority of the other branches, however, are in a 
quiet, but not a depressed, condition. The factors do not give out 
many orders, and the country demand is limited; whilst from 
abroad there is not now so large an inquiry as there was a month ago. 
It is understood, however, ‘that there are several very good specifi- 
cations held in London ready to be given out on account of the 
colonies. In Woiverhampton the tin-plate workers and japanners 
are well employed, and the other industries are steady. 

At Willenhall the lock trade is quiet. The padlock makers report 
a falling off in the demand for brass pad, and the mortice lock 
branch is anything but brisk. The South American orders are 
beginning to decline; but the currycomb and gridiron branches are 
tolerably busy. The japanners and tin-plate workers at Bilston 
are moderately well engaged in the ahacans department for 
the home trade. The ironfounders are actively employed in all 
the leading branches, as also are the safe and bedstead makers. 
At Dudley, West Bromwich, and Tipton, the chain cable and 
anchor makers are not so well off for orders as they were a short 
time back, and the men are engaged chicfly upon old contracts. 
The nailers, however, in the adjoining hamlets are working hard, 
and are receiving a fair supply of orders. The heavy hardware 
branches of Wednesbury and Darlaston are ratherdull. Reference 
is here made to the makers of nuts and bolts, and screws, and 
other similar descriptions of railway fastenings, in which very 
little is now being done in the shape of new orders--old and new 
together furnish much less work for the machines and the opera- 





tives than they could perform. The same remark applies to the 
firms about Wolverhampton and Tipton. The hurdle and fence 
makers throughout the district have scarcely anything to do. At. 
this period of the year, however, they ought usually to be well | 
employed. | 

The process of galvanising is being rapidly extended in this | 
district. Almost every conceivable article of iron and steel that 
is required to bear the influence of the atmosphere is being pro- 
tected by it, and the various galvanising works here afford employ- 
ment for many operatives of both sexes. Persons who are concerned 
in certain of the purposes to which this process is applied will 
read with interest that Dr. Henry Edward Francis de Brion, a 
Parisian physician, has discovered and patented a process for pre- 
paring from india-rubber what we may designate an enamel paint, 
which is absolutely proof against the action of the atmosphere, as 
well as against the power of all liquids, including the most potent 
acids, to affect iron. This 1 paint p< all the remark- 
able qualities of india-rubber, without combining with them any 
other substance or element that is calculated in the slightest 
degree to counteract their thoroughly efficient operation. The 
preparation is applied cold, and in a liquid state, and in consistency 
and general ee it resembles such common oil-paint as is 
generally used for ironwork. It may be applied with ease, and 
the covering of the surfaces may be so thin that its presence cannot 
be detected, whilst it leaves the protected surfaces in all their 
original sharply-defined freshness. It hardens also at once, and 
immedaitely forms a smooth and lustrous enamel-like covering, air- 
proof, damp-proof, water-proof, and acid proof. Thus protected 
the iron is safe; rust cannot accumulate upon the surface of this 
enamel paint, nor corrode beneath it. If this process should prove 
all that it seems it embraces a new trade for Bi Yoingham. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspond$nt. ) 

THe Wetsn Inon Trape: Local Makers and the Crisis in the 
Money Market: Exports of Railway Im to the States: The 
Home Market—Tue TIN-PLATE TRADE—'BHE STEAM AND HovseE 
Coat TRADES—-TURN-oOUT AT BLatna—#THE PLyMovuTH Iron 
Company --THE RADNORSHIRE Coal, #Limgz, AND GENERAL 
Supp_y Company (Limirep)—TuHe O1Lworks OF NorTH WALES 
-~AcTION AGAINST A BOARD OF GUARDIANS FOR A SUPPLY OF 
CoaL—-EXPLOSION AT CWMTILLERY- SUFFOCATION FROM PURE 
CARBURETTED HYDROGEN. 


THERE is no new feature to record in the iron trade of Wales, 
excepting that there is a better feeling pervading it than of late, 
and all parties believe that the worst of the financial difficulties 
have passed. People are always to be foun dy to magnify any 
difficulty which might arise, and during the late panic there have 
not been wanting circulating rumours questioning the ability of 
certain = to withstand the shock. Happily the iron- 
masters of Wales have been able to do this without the operations 





of their works being interfered with; and should there be no 





{urther suspensions a stop may be expected;to be put ere long to 


even ls are now hardly negociable. It is, however, hoped 
that this state of things will give place to the existence of greater 
confidence, and then, and not till then, will business be placed on 
a more satisfactory footing. Considerable shipments of railway 
iron continue to be made to the United States, and some few new 
contracts have been received from thence. Trade with the other 
foreign markets remains about the same as re t week; 
buyers only giving out specifications to meet immediate require- 
ments, The warlike attitude which the powers of Southern 
Europe continue to assume has induced capitalists to withdraw 
some of the orders which were in the market on account of those 
countries, and instructions have been given to hold back the exe- 
cution of many which are on makers’ books. In the home market 
buyers do not view affairs in such a gloomy light as they did a 
week since; and while few transactions have taken place, there 
is evidently an inclination on the part of makers and buyers to 
cast off any over-cautious feeling which might exist. The inquiry 
for pig iron still keeps quiet, but quotations have not further 
declined this week. 

In the tin-plate trade there is no improvement to record, prices 
still exhibiting a downward tendengy. 

Activity characterises the steam coal trade, and orders come in 
freely from the foreign markets, especially from Southern Europe; 
while increased quantities are being forwarded by railway to Bir- 
kenhead and the London and the Midland markets. 

The miners and colliers employed at the Blaina Works are out. 
It appears that the system of payment is by the month, the men 
making a weekly draw on account. On Saturday they were 
informed that, in consequence of the pressure in the money 
market, the weekly draw must be discontinued. Upon this, it is 
said, the men asked if the draw would be allowed after the pre- 
sent financial difficulties were over, and the reply was that no 
promise could be given. Upon this the men refused to resume 
work, and they have continued out up to the present time. It is, 
however, hoped that some amicable arrangement will be arrived 
at, otherwise the stagnation to trade in the neighbourhood will be 
most serious. 

The London Gazette announces the dissolution of partnership of 
the Plymouth Iron Company, Merthyr Tydfil and Gracechurch- 
street. We understand, however, that this announcement has 
reference only to Mr. B. Bateman, of Gracechurch-street, who 
retires from the concern. 

The first ordinary meeting of the shareholders of the Radnorshire 
Coal, Lime, and General Supply Company (Limited), was held 
last Friday at the ‘* Farmers Club House,” Knighton, when a most 
satisfactory report was laid before the meeting of the success that 
had attended the undertaking since its formation, leaving little 
doubt of a good dividend being declared for the first six months. 
The following gentlemen were elected directors for the ensuing 
year:—Mr. T. Peters, Mr. J. Rulter, Mr. J. Wilson, Mr. W. U. 
Tomlinson, Mr. J. Evans, Mr. H. Ayre. Managing directors :— 
Mr. C. Tudge, Mr. T. Harris, Mr. W. Jones, Mr. T. Bowles, Mr. 
J. Nott, and Mr. C. Bowles. 

The oilworks of North Wales have gone on increasing most 
rapidly since the pioneer of the oil trade (Mr. W. C. Hupey Jones) 
first sank his pit at Leeswood Green, Flintshire, where the first 
sample of oil was produced and the first contract entered into. 
Up to the present time the raw material has been almost ex- 
clusively found in Flintshire, and may be said to be confined to a 
circle of about one mile and a-half radius, of which Leeswood is 
thecentre. Cannel has been discovered outside this boundary, and 
oilworks have been established, and vigorous explorations are 
being carried on in the Buckley and Haywarden districts which 
lies between the Alyn and the Dee. The change that has taken 
place is really wonderful. Formerly there were a few collieries 
with a couple of blast furnaces at Leeswood, and an abandoned one 
at Coed Talon : now works are springing up in all directions; in 
fact, it would occupy too much space to enumerate the numerous 
works in course of formation and in active operation. There is 
not the slightest doubt that, in the course of a few years, North 
Wales will occupy in the commercial world as high a position as 
does South Wales at present. 

In the Court of Queen’s Bench, a cause—Nicholson v. the 
Guardians of the Bradford Union—was tried, in which arose the 
question as to the liability of a corporate body for goods sold and 
delivered under a contract not executed by them under their seal. 
The defendants had advertised for tenders for the supply of 
Ruabon and Aberdare coals, and the plaintiff sent in tenders for 
Ruabon at 21s. 9d. per ton, and alee at 22s. 3d. On the 21st 
June, 1864, the defendants by a resolution of this board accepted 
the tender, and their clerk informed plaintiff of the fact by letter. 
Plaintiff sent in several parcels of coals, of which one was a parcel 
of Aberdare, and one a parcel of Ruabon, according to contract. 
He, however, sent in a parcel of Ruabon, which turned out not 
according to contract, and the two parcels of Ruabon were mixed 
together by being shot down into the same cellar. After some 
tons of the coals had been used, the defendants found out the in- 
feriority of part of the coals, and they gave notice to plaintiff to 
take back the whole of the coals unconsumed, and refused to pay 
for any of them. On the other hand, plaintiff claimed payment 
for the whole at the contra¢t price. e court was of egiaion, 
that plaintiff could not be in a better position than if the contract 
had been duly executed, by which the guardians would have the 
right to return any coals not according to the contract; and as he 
had mixed up two parcels of coals, one of which was not according 
to contract, he could not recover for any part of those parcels 
returned. This, it was admitted, would induce his claim to 
£26 10s., and to that extent the judgment of the court would be 
in his favour, b they idered that when the goods had 
been sold and delivered it did not matter that the corporate body 
had not executed the contract. 

An inquest was held last Tuesday, at Abertillery, Monmouth- 
shire, before Mr. Brewer, coroner, on the body of Thomas Bagnall, 
a miner employed in the Cwmtillery Colliery, the property of the 
South Wales Colliery Company. The d l came to his death 
by an explosion which took place about a week since. It appears 
that on the day of the explosion the presence of gas was noticed 
in the heading where the deceased and others worked. No extra 
precaution was taken to aang its accumulation, and subse- 

uently, on one of the colliers, named John Williams, going into 
the heading, he omitted to close the door, intending to do so on 
his return. Thus the gas was allowed to escape, and it coming in 
contact with one of the men’s lights an explosion took place, by 
which the deceased, his son John Bagnall, and Williams, the 
haulier, were severely burnt. Another man, named John Fluke, 
was taken up in an insensible state, and it was at first thought he 
was dead, but he subsequently recovered consciousness, and is now 
in a fair way of recovery. Mr. Bladon, one of the officials, in his 
efforts to render assistance, ventured into the pit before the gas 
had been well driven off, and was so affected that he was ill for 
two or three days afterwards. The only witnesses examined were 
Wallace, the overman, and a collier named Merrifield. Mr. Lionel 
Brough, who was present, said he would defer giving his opinion 
until he had heard the whole of the evidence. The inquiry was 
then adjourned till next Tuesday. 

A case has occurred at Taibach, Glamorganshire, of a collier 
being suffocated by pure fire-damp. It appears that the deceased, 
George Thomas, was employed at the Morfa Pits, and he went 
into a top-hole. His brother went to the other side to ascertain 
the distance, but not hearing any knocking he came round, and 








found deceased dead. On Thursday Mr. Cuthbertson held an inquest 
on the body, when the medical man, who had made a post mortem 
examination, gave it as his opinion that death was caused by 
Mr. Brough, 


suTocation from pure carburetted hydrogen gas, 
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Government inspector, who attended for Wales, coincided in 
this opinion, and stated that if he had been manager he should 
have bratticed up the short distance. The jury returned a ver- 
dict of ‘‘ Accidental Death.” It is said that only one other 
death has ever been known to arise from pure fire-damp without 
ignition.” 


SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tue Giascow Pic Iron MaRKET—THE MALLEABLE IRON TRADE 
—Gas EXxPLosion IN DUNDEE—INTRODUCTION OF WATER INTO 
BaARRHEAD AND NiTsHILL—THE New ScREW STEAMER AJAX— 
LAUNCH OF THE SNIPE—THE NEW SALOON STEAMER ARDGOWAN 
—THe Great Lock-out IN THE IRON TRADES. 

Tue Glasgow pig iron market has been very og during the past 

week: very little business doing, but what little has been done was 

at rather better prices, the market keeping firm, with a tendency 

to larger prices. Mixed Nos. warrants, 52s. to 52s. 6d.; No. 1 

G.M.B., 53s. 6d.; No. 3, 52s. 6d.; Gartsherrie, No. 1, 60s. 

The malieable iron trade at present is very slack, and since the 
fall in pig iron prices have been a shade easier. The makers of 
first-class brands adhere firmly to their price; but those in less re- 
pute are open to make a concession to the extent of about 5s. a 
ton. Buyers, as is usually the case in a falling market, are shy, 
and are looking forward to lower prices, but so long as labour and 
coal continue so dear, we need not expect much fall in the price 
of manufactured iron. The fellowing are about current rates :— 
First common brands, £8; second ditto, £7 15s.; nail rods, £8 to 
£8 10s.; angle iron, £8 5s. to £9; plates, £9 to £11; all F.O.B. in 
Glasgow, less usual discount. 

On Friday night last a very alarming and serious gas explosion 
took place in a-shop in Dundee, which, we regret to say, resulted 
in the death of one young man and the infliction of injuries, more 
or less severe, on several other persons who were about the scene 
of the occurrence. The cause of the accident was the pipe being 
left unplugged which was intended to supply the meter. 











On Saturday forenoon the water from the Gorbals gravitation 
reservoirs was introduced to Barrhead and Nitshill, in the pre- | 
sence of a large number of spectators who assembled to witness 
the ceremony ; after which, the magistrates and a number of | 
gentlemen sat down to lunch in the public hall. 

The new screw steamer Ajax, Captain Kidd, 1,670 tons, recently 
launched by Messrs. Scott and Co. for Mr. Holt’s new line of | 
Liverpool and China steamers, sailed from the river Clyde for | 
Liverpool on Saturday afternoon. The Ajax will sail from the | 
latter port for China on the 30th of June. She is sister ship to | 
the steamers Agamemnon and Achilles, built and engined by the 
same firm. 

Messrs. Thomson launched, on Saturday last, from their build- 
ing yard at Govan, the handsome screw steamer Snipe, of 
820 tons, and 16U-horse power, for the Messrs. Burns, of 
Glasgow. This vessel has been built for the Glasgow and Liver- 
pool trade, on which line she is to be placed immediately after 
receiving her machinery, so that, along with the steamers at pre- 
sent plying on the station, as well as another first-class vessel, 
which is almost ready, the daily sailings lately inaugurated will | 
be satisfactorily carried out, and afford regular accommodation of 
the best description for goods and passengers. : | 

The new saloon steamer Ardgowan, the fourth of the series of | 
the Greenock and Helensburgh Steamboat Company, started on | 
her trial trip on Monday from Greenock, having on board the | 
builders, engineers, and a few friends. She ran the lights in fifty- | 
seven minutes, being a minute less than was done lately by the | 
Ardencaple, a rate of speed for a trial trip more than — to the | 
expectations of the owners. The Ardgowan was built by Messrs. | 
Laurence, Hill, and Co., and the engines were made by Messrs. | 
Rankine and Blackmore, who have — the machinery for 
all the company’s new steamers. The Ardgowan will be ready for | 
work by the end of the week, and will be on her station the | 
beginning of next week. 

The dispute between the engineers and shipbuilders on the Clyde | 
and their workmen still continues, and hostifities may be said to | 
have commenced on Monday, when the employers locked out all | 
those workmen who required no warning, and gave the usual | 
notice to those who did. The result is that thousands of unem- 
ployed operatives are perambulating the streets of Glasgow and 
Greenock, with discontented and anxious looks, unable to employ 
their unwonted leisure in anything like a profitable way. On the 
contrary, and to their shame be it spoken, in more than one 
instance numbers of them have collected at the meal hours round 
the entrance of their former places of employment, and on the 
exit therefrom of under-foremen and others who were willing to 
work, mobbed and most brutally maltreated them. Such conduct 
will bring its own reward. With regard to Messrs. R. Napier and | 
Sons, they are rather differently situated from the other employers, 
as, while they have not joined the union of the latter, they sym- | 
pathise with the position in which they are placed, and issued a | 
notice to their workers, which was posted up on the gates. It 
stated that, disapproving as they did of the present strike, and 
believing that a large proportion of their employés also disapproved 
of it, they felt that, in justice to the masters whose men were on 
strike, it would not be proper to employ men who would support 
those out on strike. They therefore called on those non-supporters 
of the present movement to sign their names, before ten o’clock 
a.m. on Monday, to a document, of which the following is a sum- 
mary :—‘‘ That the workmen in the employment-of Robert Napier 
and Sons, engineers and shipbuilders, hereby agree not to support, 
directly or indirectly, the dispute at present existing between the 
other engineers and shipbuilders on the Clyde and their workmen.” 
Another notice was afterwards posted up, stating that all those 
who had not signed the agreement by six o’clock on Monday even- 
ing would be required to leave their employment in a fortnight; 
but that all those who wished to leave sooner, would get their 
lying time on demand. In terms of the above announcements 
every opportunity was given to the men in the three works— 
Lancefield, Vulcan, aad Govan—-to sign the document, and by six 
o'clock it was found that, in the first-mentioned work, 110 had 
signed, upwards of fifty in the second, and none in Govan. Con- 
sequently they are locked out.—The men employed in the engi- 
necring shop in Finnieston-strect, belonging to Messrs. J. and G. 
Thompson, numbering about 600, will be locked out on Saturday 
week—thcir warning expiring at that time. In the yard at 
Clydebank, Govan, from 1,800 to 2,000 men have been locked out, 
about 100 foremen, apprentices, and labourers being left. Any 

ressing work in Finnieston will be well advanced before the men 
eave.—From 1,300 to 1,400 men were locked out of the yard 
belonging to Messrs. Tod and Macgregor, at Partick, on Saturday 
last, the foremen, apprentices, and a few labourers being all that 
remain to do the work. The loss occasioned by the present 
dispute will fall with peculiar severity on Messrs. Tod and Mac- 
gregor. They have both a graving and a slip dock, in addition to 
their building-yard, and it will be impossible for them, until the | 
men resume work, to make any use of these docks. There is at 
present a large steamer, belonging to the Anchor line, in the 
graving dock, and it will require to remain until some arrange- 
ment is made. On Saturday week about 400 men will be locked | 
out at the Clyde Foundry, which also belongs to this firm, the | 
foremen and apprentices, numbering about eighty, being the only 
parties who will remain in the works.—Messrs. Barclay, Curle, 
and Co. have three works, viz., Stobcross Slip Docks, Stobcross | 
Engine Works, and Whiteinch Building Yard. In the first-named 
600, in the second 250, and in the third 750, in all 1,600 men, were 
locked out of these works on Saturday last, the foremen, appren- 
tices, and labourers, numbering about 720, only remaining. 
There is a considerable quantity of work lying unfinished at the 
Stobcross Slip Docks, but we believe that the owners of the vessels 
will not press the firm for the penalty attached to the non-fulfil- 
ment of their engagement. The engine shop is also well stocked 
with unfinished work, but the firm express their determination to 


| numbering about 200, only remaining. 


pay any penalty that may be demanded rather than yield 
to the demands of their workmen. In the building yard 
there are two large mail steamers lying in an unfin- 
ished state, the eseety of Messrs. J. and A. Allan.— 
Messrs. Randolph, Elder, and Co. on Saturday locked out 1,200 
men at their building yard at Fairfield, Govan. There are only 
about 400 apprentices and piece-workers left. There are several 
ships on the stocks, and the firm, it is reported, refuse to accept 
contracts until the present dispute is settled. On Tuesday fort- 
night the men employed in the engineering works in Centre-street, 
to the number of about 400, struck work, and there are at present 
only about 100men, composed of foremen, apprentices, and labourers, 
onthe premises.—About four weeks ago the rivetters employed in the 
Middleton ere Govan, belonging to the London and Glasgow 
Engineering and Iron Shipbuilding pare gy | (Limited), made a 
demand for an advance of 2s. per week. The company were 
paying at the time the same rate of wages as the other employers 
on the Clyde, and of course they refused to comply with the 
demand. The men, therefore, at once left their week, and, after 
the lapse of a week, took away the boys who had continued work- 
ing, in order to force their employers to give them what they 
asked. The company, however, remained firm, and on Saturday 
last they locked out the other men in the yard except apprentices 
and contract men. The number of men thrown out of employ- 
ment in this yard will amount to between 400 and 500. There are 
two contract vessels at present lying in an unfinished state; but 
the firm guarded themselves against becoming liable for the pe- 
nalty by having a clause inserted into the contract which gives 
them a longer time to finish the job in the event of a 
strike. We are informed that the owners of one of the 
vessels would not have demanded the payment of the penalty, 
advising the firm in a letter to stop work, since they 
were so much tormented by the demands of their workpeople. 
About 100 engineers employed in the Anderston Quay Engine- 
works, which belong to the firm, struck work about a fortnight 
ago, and since then the remainder of the men in the works have 
been locked out.—The workmen employed by Messrs. Hedder- 
wick and Co. in their yard at Govan have gradually been dis- 
charged, and the remaining 200 will be paid off on Saturday. The 


| apprentices, who number from 80 to 100, will be able to finish 


the work on hand.—On Saturday last Messrs. Thomas Wingate 
and Co., Whiteinch, locked out 250 men, about 210 foremen and 
apprentices remaining in the yard. Not much inconvenience will 
be caused by the dispute, owing to the depression in the trade, 
about 100 men having been paid off within the past month. 
Between 300 and 400 men have been locked out of Messrs. A. and 
J. Inglis’s yard at Pointhouse, the foremen and apprentices, 
There is at present a vessel 
lying on the stocks, which should have been completed in six 
months hence. The company, however, do not think they will 
suffer from the delay which must now arise before it is finished. 
Had the men, however, made their demand at the beginning of 
April, they would have placed the Messrs. Inglis in an awkward 
position, as they had at that time on hand two passenger steamers, 
the Dandie Dinmont and the Meg Mirrilees, for the North British 
Steam Packet Company, both of which had to be ready in May 
for the Helensburgh station. About 200 men were locked out of 
the engineering works in Warr ock-street. There are still 143 men 
left in the works, seventy-nine of these being apprentices. ---About 
1,000 men were locked out of Messrs. H. Steven and Sons’ yard 
at Kelvinhaugh, on Saturday. A few of the apprentices left the 
works yesterday, but they are expected to return. There 
are still in the works about 200 men working under agreement. 
The firm have two pretty heavy jobs on hand, but they do not 
expect that the owners will insist on their being completed at any 

rticular time.— About 300 men were locked out of the yard 

longing to the firm of Messrs. Connell and Co., at Kelvinhaugh, 
and 200 still remain, consisting of foremen, apprentices, and 
labourers. There is no pressing work in the yard. One vessel 
will be finished in a week, two others are partially commenced, 
and there is one to lay down, and also a small barge.—The firm of 
Messrs, Aitken and Mansell, at Whiteinch, did not join the 
Masters’ Association, and the men, who number 250, are working 
away as usual.—The men in Mr. J. G. Lawrie’s yard, at White- 
inch, who number from sixty to seventy, were out on Saturday, a 
few apprentices only being left. 

In THE ENGINEER of last week, by an error, it is made to 
appear that the Association of Engineers and Shipbuilders had 
subscribed £430,000, It should be £130,000, 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

NortTH-EastErN District: Esparto Grass: Sunderland : Hartle 
pool; Cleveland Iron Company: Wear Shipbuilding: Trade of 
the Tyne, &c.—Hu.i: Steam Shiphuilding—State Or TRADE: 
Sheffield : Beverley Iron and Wayon Company--THE Stock or 
CoTTON. 

As regards the north-eastern district it may be observed that out 

of ninety-five cargoes imported into the Tyne docks last month 

forty-four were esparto fibre from Spain for paper makers. 

The demand is brisk, the larger portion of the cargoes going direct 

to the mills, and prices are tolerably firm and remunerative. 

The imports this season have been satisfactory; beside the Spanish 

grass, they consist principally of timber, deals, pit-props, copper, 

and iron ore; and a large steamer, the United Service, is delivering 

a cargo of hemp and tallow from the Baltic. The screw colliers, 

though some of them have recently gone cut of the regular trade, 

are doing a good business; and freights by sailing vessels to London 
are beginning to fall again. 

The closing of the Hartlepool rolling mills has thrown a great 
number of people out of employment, and unfortunately operations 


will not be recommenced so speedily as was at first anticipated by | 


the new lessees. The rolling mills belonging to Messrs. Pile, 
Spence, and Co., at West Hartlepool, have a large amount of 
business on hand at present, and several additions to the machinery 
are being made. 
in the rolling mills at Middleton, and a great quantity of bar and 
angle iron is being manufactured there. The shipbuilding trade 


continues to flourish so far as building is concerned, all the yards | 


being in full force and experiencing no impediment through short 
hours’ agitation. Joiners who have held out for a long time are 
now at work on the masters’ terms. Some men still persist in 
holding out, but their absence is not felt. The iron shipbuilding 
a of the Tyne continue employed in completing their work on 


and, but there are few fresh orders in the market, and as those , 


not very flattering. 

Messrs. C. and W. Earle have launched a screw steamer named 

he Garonne. Her length is 215ft. on the load line; breadth, 25ft. ; 
depth, 16ft. Gin. She has two engines of 900-horse power, and is 
600 tons register. The owners are Messrs. James Moss and Co., 
Liverpool. Messrs. C. and W. Earle are now building two screw 
steamers, one for Messrs. Leetham Brothers, and the other for 
Messrs. Smith and Co., Hull, and the keel of a vessel, whose ton- 
nage will be 2,000, is being laid for a Liverpool firm. The new 
steamer Bride, Captain Mason, lately launched by Messrs. C. and 
W. Earle, for Messrs. Brown, Atkinson, and Co., has made a 
favourable trial trip. She is now loading for St. Petersburg, being 


The 


' specially intended to trade to that port. 


At Sheffield the home trade has become more languid. 


orders from London are small, and there is less than usual doing | 


through the Birmingham factors. The late mails have brought 
orders from the United States and Canada, but they are generally 
rather small. Continental orders, except for steel, have very much 
fallen off, and there is not much doing with Australia in tools and 
cutlery, though orders for sheep shears continue abundant. Better 
orders are, however, to hand from India, for razors, general 





Some extensive alterations have been completed | 


in progress are working fast through the prospects of the trade are | 
| the Minotaur target. 


| twist or Woolwich plan for the navy. 


cutlery, and some descriptions of tools. There i 
to a settlement of the file trade dispute. The Beverley Ieee 
and Wagon Company (Limited) held a general meeting at Sprin : 
gardens, Manchester, on Thursday. The directors’ report states i 
that a nett profit of £6,066 had been realised during the past year 
and a dividend was recommended at the rate of 10 per cent mt 
annum, absorbing £5,550, and leaving £516 to be carried Sevens 
The directors recommended that a call of £2 per share be ade 
in consequence of the sum of £37,867 19s. owing on bonds repayable 
by instalments by the North British Railway Company, not being 
negotiable in the present depressed state of the money market 
without a sacrifice. The re-arrangement of the works has been 
— ee +" ye pe now in a position to con, 
pete successfu or nds of railway wag ’ vhic 
—_ orders pov hand. — a 
The cotton market—that is, the raw cotton market—is becomine 
fairly gorged. This will be seen by the annexed recapitulation “f 
the stock —_ - ot ¥ close of each month this year 
as compared with the stock held at @ corres ing dates ; 
den — a 1 the corresponding dates of 











; 1866. 1865. 1864 
Week ending Bales. Bales. bh ales, 
January 26 .. .. .. 424460 ., 499,350, 4,01 
February 23 . « ee 419,042 oe 577,600 

March 30 ee 552,783 ee 580,010 

April 27 a, s ee 821,950 jut 520,150 

May 25 ee ee ee 1,005,330 e 494,450 357,410 


Thus the stock has doubled this year in the face of 
increased consumption, while in the first five 
remained nearly stationary, 
in earnest, 


a large ly. 
i months of 1865 it 
Prices are at last fairly going down 


———— === 


PRICES CURRENT OF METALS. 




































! 1 ys } 
Corren—British—cake andtile,| £ s. see a &12 «4 1065, & 
soseee | 86 0 0.. 0 0 0] 88 0 0.. 89 0 6 
- 89 0 0.. 0 0 0/ 990 0 0.. 91 0 0 
91 0 0.. 0 0 0] 83 0 0.. 98 0 9 
; 96 0 0.. 0 © 06) 98 O 0.. 99 0 
87 0 0.91 0 0) a1 0 0..95 0 0 
North American . 0 0 0.. 0 0 0) 91 o& o.. 95 0 
Spanish Cake ..<cececceecs | 81 0 0. O 0 0186 0 0. Oo 8 
Slab. for prod. 96 per cent. ../ 8010 0.. 81 0 0 8010 oO. m 9° 
YELLOW METAL, Th. ..00--| © 0 78 0 0 8) O 07%.. 2 6 . 
IRON, Pig in Scotlawfd, ton......| 212 6 cash, 13 1tcm. ° 
3 10 0.. 715 0} 715 0.. BO 6 
; 615 0.. 0 0 0] 617 6... 7 2 & 
Staffordshire..| 810 0.. 815 0) 9 0 0.. 00 6 
Rail, in Wales ........ee000.| 615 0.. 0 0 0| 615 0.. 7 00 
Sheets, single in London } 1010 0.. 0 0 O11 O O.. O 00 
Hoops, first quality.......... 910 0.. 915 0/10 0 0.. 0 0 9 
Nailrods........ -| 810 0. 815 0] 9 0 0.. 0 0 @ 
Bwedish ..ccccccccocce } 11 5 O.. 1115 0) 12 0 O.. 12 5 8 
LEAD, Pig, Foreign, per ton |} 20 0 0..20 5 0] 19 5 O.. 0 O 0 
English, W. B......ceees -| 2210 0.. 2215 0 21 5 0... 0 6 0 
Other brands .. 21 0 0.. 21:10 0 19 5 0.. 1915 @ 
Sheet, milled .... }22 0 0.. 0 0 0] 2015 0.. 0 0 0 
Shot, patent ..... |} 24 0 0.. 0 0 0 230 0.. 6 0 6 
Red or minium.. | 22 5 0.. 2210 0| 91 0 0.. 0 0 0 
White, dry...... | 31:10 0.. 32 0 0) 26 0 O.. 0 0 O 
ground in oil.. 31 0 0.. 32:10 0) 2610 0.. 0 0 0 
Litharge, W.B....... | 2415 0.. 25 0 0 23 0 0.. 0 0 9 
QUICKSILVER, per bot. ........| 7 0 0.. 0 0 0! 8 0 0.. 000 
SPELTER, Silesian, per ton.. 2015 0.. 21 0 0O| 2110 0., 2115 6 
English sheet ........ 28:10 0.. 0 0 0) 2410 0..25 0 0 
White zinc, powder.... ; 900.000 O00... 000 
STEEL, Swedish faggot .. |} 0 0 0.. 00 0 16 0 0. 0 0 9 
BOS. ccccccccccccee ove 15 5 0..1510 0) 15 0 O.. 0 08 
TIN, Banca, per cwt..... | 317 0.. 318 0] 416 8. 0 0 0 
Straits, fine—cash .... |} 314 0.. 315 0} 411 O.. ainde 
Prompt 3 months | 316 0.. 0 0 0} 41310.. 0 09 9 
English blocks ...... |; 4 4 0.. 4 5 0} 416 0.. 0 0 4 
DAW cicesseee ° -| 45 0.. 46 0] 417 0... O00 0 
Refined, in blocks.......... LStG és * 50 0.. 000 
TINPLATES, per bx of 225 sheets | 
BY ORs casaceeees act 2.8 Ce 2 S.6 BOO. fae 
IX ditto... 1 8. 1h 0| 186.190 
IC charcoal 110 6... Ii 6 186.3190 
IX ditto.... 116 6.. 117 6) 1M 6. 115 0 
PRICES CURRENT OF TIMBER. 
1866. 1865. 1866. 1865, 
Per load— 24ea\2 e246 Perload—4 o£ £2 £25 
i 11 10 12 10 |12 © 13.10 || Yet. pine, per reduced C 
Quebec, red pine $3 5 415/ 310 415 || Canada, Is quality 17 1020 0 18 028 6 
yellow pine... 215 310/ 215 315 2ud do... 18101410 13 0 ld 10 
St.John’sN.B,yel.. 0 00 0/0 000 .12 013 © 13 101410 
Quebec, oak, » 50 510|5 56 0 .. 101012 © 11 013 9 
ire! 45 415/310 410 ... 8 610 6 8 61010 
Memel....... -~-9 OO O};00080 «ee © O O C110 O15 O 
elm 310 5 0} 310 5 6 + 9 ©1010, 10 O11 @ 
Dantzic, oak 31060,'/35665 white 8 0 9 0 9 O D9le 
fir. 2 5 310/ 315 3 10 || Gefle, yellow......10 O11 6 10101110 
Memel, fir . + 3 5 310) 310 4 0 |Soderhamn ...... 91011 ©) 9IOL @ 
Riga .....+6 +3 5310) 3 5 310 Christiania,per C. ) | 
Swedish ..........3 5 210) 210 315|| 19%. by 3 by 9$ 18 023 6 18 083 0 
Masts, Quebd rd. pine 6 10 fe fe "2 — es 
lL pine 5 0 eck plank, Dnt. 
a pine 0 00o00;0 0006 per df din... } eis 1 * ou 18 
Lathwood,Dantafm.5 0 6 0] 710 8 © | Staves, per standard M. } 
St. Peters7 0 8 0} 810 910 | Quebec, pipe...... 80 O85 ¢| MH 085 0 
D als, per C., 12ft. by 3ft. 9in. an @\lee puncheon 20 025 () is O19 0 
uebec, wht.spruce 13 10 19 10} 14 0 altic t a 
@ i 1 eu 6 Ml ae } 170 0199 (20 o@Mo 





StJohn.wht spruce 13 @ 15 10 | 








THE ROYAL AGRICULTURAL Soctety has, for the last few years, 
been steadily losing its members. The roll, which in 1848 numbered 
about 10,000 names, can now hardly boast half as many. The 
probable cause is certainly not, as has been asserted, to be found ina 
council composed of men of title and Members of Parliament, 
badly representing agricultural John Bull; but the council would 
do well to bestir themselves. 

A LIGHTHOUSE ON THE GOODWIN SANDS.—From time imme- 
morial these sands have been, so to speak, a naval charnel-house ; 
and the official wreck-chart is annually thickly studded at this spot 
with the marks showing a perennially recurring series of disasters. 
It seeins to us that, by the adoption of the common plan of sinking 
cylinders for a foundation, ra as those upon which many of our 
Thaines bridges have been or are being built, a lighthouse that 
would annually save its first cost to the nation could be erected 
on these sands. Such an undertaking could, for obvious reasons, 
scarcely be made by private enterprise, or it would probably have 
been achieved long ago; but there are, doubtless, many engineers 
who could carry out the erection of such a lighthouse—even on 
the famous Goodwin quicksands, 

ArmstronG Guns,—Our readers will probably remember that 
many months since about sixteen 12-ton guns of 10jin. bore were 
supplied by the Elswick Company to Admiralty order given through 
the War Department; and doubtless it will be still better remem- 
bered that one of these guns burst in firing at, if we mistake not, 
This gun on being repaired again gave way, 
and it was then stated that the failure was due to the large size 
of bore, and not to the plan of construction. In consequence of 
this decision a gun of somewhat similar external form was made, 
which, instead of being 12 tons, weighed 124 tons, and, for a thin 
coil tube, had a thick steel one substituted, the bore being reduced 
to 9'°22in. This last alteration rendered the gun unsuited to round 
ball firing, the shot being altered from 150 Ib. to 100 lb.—a weight 
too small to be effective. Subsequently, by recommendation of 
the Ordnance Select Committee, a further reduction of bore to 
9in. took place, which brought the round ball to 96 Ib.; and these 
guns, useless for round shot, have been rifled on the gaining 
It is, therefore, with no 
little regret that we have to record the bursting of the 12} ton 
sample naval gun, which recently split to pieces, scattering its 
fragments far and wide. As such a disaster would have been 
attended with fatal effects on board ship, we are glad to learn that 
it has occasioned the serious attention of the Admiralty; and we 
believe we are right in stating that the question of using the roand 
ball and giving up the gaining twist has been mooted in high 
quarters, 








June 8, 1866. 
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LITERATURE. 


A Set of Average Plans of Drains and Small Bridges, with Esti- 
mates and Tables, intended to Facilitate the Preparation of Road 
Projects. By J. H. E. Hart, C.E., Executive Engineer, Public 
Works Department, Bombay. Printed at the Education 
Sdciety’s Press, Bombay. . 

Ayy addition to our professional literature that takes the 

form of figures or tables, however valuable it may be as 

an aid to calculation or a saving of labour, is usually re- 
garded as belonging to an inferior rank in the literary 
scale. This view of the iwatter, however, is formed from an 
estimate of thé amount of interest contained in any volume 
without regard to the labour or the amount of research its 
preparation may haye gost; and is obvionsly a false mode 
of appreciating the ‘value of any book for the purpose it 
was designed to fulfil. Whatever the avowed object of any 
work may be, the reasonable manner of judging of its 
merits is through an examination of its fitness for the 
yurpose it was designed to fulfil; and even though it should 

Pick interest, the book and the author should not be 

blamed for dryness, but the subject of the treatise, if it be 

an insipid one, 

volume before us is of the tabular class, relating 
spediilly to one of the most uninteresting processes of the 
engineering profession, viz. the operation of taking out 
quantities. It is designed to facilitate the preparation of 
road projects and estimates, and to save labour in arriving 

at correct abstract estimates of bridges and drains of a 

certain class. The plans and tables have been prepared by 

an officer of known ability in the Bombay Public Works 

Department, and originated in the personal inconvenience 

that he and his brother officers in the department suffered 

from having eeey to prepare and submit designs for 
yoad works to Government. Previous to the adoption by 
the local Government of the average plans, the usual 
method of arriving at a correct estimate for a new road 
was to classify all the watercourses or nz//las, selecting 
first the longer ones, and those involving any special mode 
of construction. These were provided for in the general 
estimate by special designs, each bridge or drain having a 
drawing of its own, It was then usual to go over the 
longitudinal section of the proposed road, classifying all 
the drains, so that each one would be suited by 
one of a set of average designs. It is easy to 
understand that on any line of road a considerable 
degree of similarity would exist between the sections of 
the watercourses, all being, as a rule, formed under some- 

what similar circumstances of rainfall, depth of soil, &c. 

This being the ease, then, it is generally found that ten or 

a dozen plans will be sufficient to provide for all cases for 

which special designs have not been prepared. These 

designs may, of course, be considered as average plans for 
the works that they apply to, and Mr. Hart’s work simply 

aims at extending the principle to the construction of a 

set of plans for small bridges and drains that admit of being 

generally applied to all roads in India, The designs are 
not, of course, intended to answer without some modifi- 
cation for all sites, but it is evident that, under the old 
principle of preparing average plans for each line of road, 
the same objection would hold good. It would not be 
possible for executive officers with any reasonable amount 
of assistance to get out plans for every watercourse and 
cross-drain, large and small, on along line of communi- 
eation, and the error resulting from the system of average 
plans would not affect considerably the agreement between 
the estimate and the total cost of the works. The local 
Government having decided that all sites requiring larger 
bridges than 20ft. span are to be provided for by special 
designs, the plans before us preserve this span as the limit 
of their scope. They commence with slab drains of lft. 
opening, and increase gradually to spans of 20ft., the set of 
plans including sect dotien culverts of all sizes, with 
and without inverts, and bridges with segmental and 
semicircular arches. The plans are drawn to suit a road- 
way of 20ft., which generally is a sufficient width for 
roads in India, unless they are great Imes of communi- 
cation. But, in anticipation of the difficulty that would 
arise in the case of roads of different widths greater than 
2vft., a set of sup slementary tables have been embodied 
in the work, which furnish sufficient data to enable the 
cubic contents of the masonry works to be arrived at 
accurately by a simple multiplication. The variations in 
height inevitably attendant on the application of average 
plans, is also considered in the calculation, and figures are 
given by means of which the necessary correction may 
easily be made. The complexity of such a structure as 

a bridge with battering wingwalls, arches, abutments, 

counterforts, &c., would at first sight seem to defy all 

attempts to systematise the calculation by tables, and yet 

Mr. Hart shows that not only is it perfectly practicable, 

but that the mode of using the tables is exceedingly 

simple and rapid. He has been at some pains to induce 
the Government to adopt the tables, and has so far pre- 
vailed as to effect the introduction of his system into the 

Public Works Department generally. 

This volume is the first of its kind, and it is to be followed 
by another, going further into the subject. As it is, there 
is enough to suggest that the idea of average plans might 
advantageously be applied to the calculation of estimates 
for railway works in England and elsewhere. An estimate 
of the proposed ontlay on all private undertakings is now 
as essential to satisfy the requirements of Parliament as 
— are, and these estimates either cost a great deal of 
abour or are, as we fear, but too frequently untrustworthy. 
They, of course, do not aim at extreme accuracy, but are 
understood to be little more than an approximation to 
the true cost of the works; and in some instances the 
estimate is intentionally aside of the mark, for certain 

best known to the promoters of bills. It is, 
nevertheless, often essential that a nearly correct estimate 
of a line of railway be arrived at, and a set of average 
wary similar to those under notice would undoubtedly be 
ound of value asa saving of labour and productive of 
accurate results. Taking out quantities and multiplying 
them up to get a product are amongst the most tiresome 
and monotonous tasks an engineer has to undertake, but they 








are now the best part of his routine work, and any mode 
by which the operation could: be curtailed would be 
received with favour. It is easy enough to price a bridge 
according to number of feet of span, and without any 
regard to its height—which will influence most of the 
dimensions—but this method is completely haphazard, for 
the very principle of it is erroneous. There is but one 
way of arriving at the cost of a bridge or of any other 
structure, and that is by measuring the drawings and ascer- 
taining the number of cubic yards of work to be executed. 
So far as road works are concerned, Mr. Hart has done 
eeu to obviate the difficulties of estimating and to reduce 
abour. 





By Chief-En- 


Experimental Researches in Steam Engineering. 
i Philadelphia, 


gineer B. F. Isuerwoop, U.S. Navy. Vol. IL. 

W. Hamilton; London, Balliere. 1866. 
THE second volume of Mr. Isherwood’s “Researches in 
Steam Engineering” has at last reached England. It con- 
sists of over 500 pages, beautifully printed and got up. 
Regarded as a mere mass of matter it is simply pon- 
derous, so ponderous that we must content ourselves, for 
the present, with the announcement of the fact that we 
have received it for review. We learn from a hasty 
glance that it contains much valuable information. 
Mr. Isherwood is a careful experimenter, and perhaps the 
most precise and elegant American scientific writer now 
alive. In the present volume he maintains a character 
which he has well earned. It is a pity that he lacks the 
power of making correct deductions from given facts, and 
that many of his experiments are conducted under con- 
ditions which are to the last degree unpractical and 
objectionable. ‘“ Experimental Researches,” nevertheless, 
constitutes the most important work on the modern steam 
engine which has recently issued from the press, and it 
deserves an amount of attention from us which we shall 
willingly bestow. 





Modern Marine Engineering applied to Paddle and Screw Propul- 
By N. P. Burnes, Engineer. 

Montn by month the numbers of Mr. Burgh’s book 
appear with a most praiseworthy regularity. The author 
commenced by giving his readers excellent coloured litho- 
— of marine engines selected from modern praetice, 
and the promise implied in the first number has been 
amply fulfilled so far. We are not acquainted with any 
work on the marine engine conveying the same informa- 
tion as that to be Bom in Mr. Burgh’s drawings. We 
have seen engravings in a higher style of art, but of 
little practical value. Mr. Burgh’s engravings, on the 
contrary, are copied from the working drawings, and they 
can themselves be worked from. Many very important 
improvements in the minor departments of the marine engine, 
such as foot and delivery valves, circulating pumps, donkey 
engines, &c., have been introduced of late years, which have 
been generally passed over as of little importance by most 
writers. We are pleased to see that Mr. Burgh has given 
these due prominence, and that he has interspersed his text 
with excellent outline blocks of almost every form of 
marine engine in use at this moment. The plates alone 
are worth more than the price of each part. 


sion. 


THE SALISBURY MEETING OF THE BATH 
AND WEST OF ENGLAND SOCIETY. 

Tue last six annual meetings of this society were held at 
Dorchester, Truro, Wells, Exeter, Bristol, and Hereford ; and the 
Bath and West of England, in their choice of Salisbury for this 
year’s meeting, have thus honoured the county of Wilts for, we 
believe, the first time. To-day (Friday) is the last of a most 
successful show, opened on Monday last. The site chosen is the 
same as that on which was held the 1857 meeting of the Royal. 
This site is termed the “ Butts "—probably from having been the 
place where, according to a medieval law, originated by one of the 
Edwards, archery had to be practised by the citizens. In the show- 
yard are five iniplement sheds on the left, four of which are 
300ft. long, one having at the end a second-class refreshment 
room. Towards the entrance is an immense implement shed, 
812ft. long, immediately in front of which is the machinery in 
motion. Near this are implement sheds, 342ft. long, 256ft. 
long, 172ft. long, and 100ft. long; and besides this, six other 
implement sheds, each of which is 200ft. in length. On the 
left-hand side are five other sheds for implements, of 142ft. 
area, and 200ft., 257ft., and 300ft. long. The ground is undu- 
lating, and the implement sheds are well arranged. From the 
show-yard, on the one hand, the deserted mounds of Old Sarum 
are seen, and fon the other a fine view of the spire of the mag- 
nificent cathedral. 

THE MECHANICAL EXHIBITS. 

As inight be expected from the fact that, on account of the 
cattle plague, there will be no meeting this year of the Royal 
Agricultural Society, the Bath and West of England Society’s 
meeting has been unusually successful in the number of the 
agricultural implements sent for exhibition under their auspices. 
Burgess and Key are the only firm of much note absent from a 
show-yard in which are well represented Messrs. Clayton and 
Shuttleworth, Ransomes and Sims, J. and F. Howard, Tuxford 
and Sons, Hornsby, and many others. A mere repetition of the 
well-known names of the majority of the exhibitors would give 
a fair idea of the contents of their stands, but an examination 
will bring to evidence a few new and interesting things, testify- 
ing, as usual, not to sudden changes and novelties, but rather 
the slow and sure growth which is a more certain mark of pro- 
gress. The shedding used to cover the machinery is upon a 
plan of Mr. J. Gray, one of the stewards of the show. The 
canvas roofing is hung upon india-rubber springs, which afford it 
a protection against the wind and rain, besides other advantages. 

Clayton, Shuttleworth, and Co., exhibit their portable and 
traction engines and thrashers, with the straw elavator they 
and others adopt, the invention of Mr. Hayes, of Elton. It may 
be termed an “endless pitchfork,” being an endless band, 
to which are fixed at intervals rows of prongs. Their 8-horse 
portable was furnished with a hot-water tank, into which a por- 
tion of the exhaust steamis led. Their combined thrasher is pro- 
vided with a plan for elevating and bagging the chaff by means 
of an adaptation of Bruckshaw’s elevator—an instrument 
admirably adapted for the purpose. The chaff is fed by a spout 
from the riddle into a rotary elevator placed on one side of the 
machine, which raises it to a sufficient height to be alternately 
fed into one of the pair of sacks, for which two spouts are pro- 
vided to prevent delay. It is a nice patent question whether the 





use, for bagging chaff, of the Bruckshaw elevator does not inter- 
fere with Tasker’s plan, which claims the use of a fan blast. 

Messrs. Hornsby were the first makers who applied a chaff- 
bagging apparatus to thrashers—using the ordinary cup and band 
elevator. Messrs. Tasker seem to be the first who did the job 
by means of the fan blast. In their machine, the chaff, _— 
being separated from the corn by the large fan, and thrown into 
a trough in front—a portion of this blast being purposely 
allowed to escape—a slighter blast from the same fan is introduced 
into this trough, elevating the chaff to a sufficient height to be 
received by the sack. Messrs. Tasker, being the largest makers 
near Salisbury, are naturally also the largest exhibitors, sending 
not less than 165 different implements. We noticed their com- 
bined thrashers, intended to be worked by six horses—a some- 
what large size for a machine of the kind. Messrs. Hornsby are 
stated to be making a large number of the reapers and mowers 
with which they last year rather successfully competed at 
Plymouth. As will be remembered by most agriculturists, the 
appearance of Bruckshaw’s rotary elevator a few years ago gave a 
great stimulus to improvements and alterations in the elevators 
of thrashers, and Hornsby adopted a peculiar “ fast elevator,” 
consisting of plain plates fixed to the endless band. This has 
not been found to answer well, so that it has been abandoned, 
and, with the exception of the part purchasers of Bruckshaw’s 
patent—such as Mesers. Clayton and Shuttleworth — most 
thrashing machine makers have reverted to the old “Jacob's 
ladder.” 

The Reading Ironworks show, with their usual types of engines 
and thrashers, one of Mr. F. W. Turner’s portable metallic 
grinding mills, which are modifications of Felton’s American 
metallic mill. A regulating screw sets the feed, the breast-work 
is fixed, and an adjustable roller is used for regulating the fine- 
ness of the grinding surfaces. Their solid crank-axle hay- 
making machine is a good strong job. The rake heads are keyed on 
cast-iron tubes, which are themselves slid on a solid wrought-iron 
cranked axle running through the machine from end to end. 
We first noticed at this stand Spencer’s new “ sheep’s-foot ” clod- 
erusher, the rollers of which «re formed with corrugations at 
an angle to the longitudinal axis, pretty much the same as 
would be produced by rolling up one of Goucher’s corrugated 
beaters. It was also exhibited by Mr. Spencer himself, besides 
other makers. It claims to effect a closer equalisation of pres- 
sure on the land, and that the undulations caused by the 
discs “approach very near to the’ tramping of sheep.” The 
Reading Company's chaff-cutters use Otway’s chaff-cutter knife, 
which we regard as one of the most important improvements 
in chaff-cutters which has been introduced for a long time. 
The knives are made with a serrated edge, and thus have a sawing 
action in cutting the chaff—the true mechanical mode. The 
face of the knife is flat as usual, but the back is formed with 
grooves at an angle to the face, so that their wear has a tendency 
to keep the knife sharp. Mr. Otway claims a twenty-five per 
cent, saving of motive power, and greatly increased durability. 
Another improvement in chaff-cutters is‘his driving the top feed 
roll at a slower speed than the bottom roller. 

We notice that Messrs. Ransome and Sims have greatly in- 
creased the sensibility of the governor in their portable engines, 
by driving it at a greater speed, which they are enabled to do by 
stiffening the ordinary spring above, and by diminishing the 
weight of the governor balls. The portable engine of Mr. W. 
P. Wilkins, of Ipswich, has an engine with a different fire- 
box and boiler to that he sent to Plymouth, and which we noticed 
at the time. His 6-horse power portable’ engines embody 
some very sensible departures from the beaten track. The slide- 
bars, cast on the cylinder cover, are entirely detached from 
the boiler, being thereby beyond the influence of its expansion, 
but making the renewal of a slide bar a somewhat more serious 
matter than usual. The cylindrical fire-box, with water space 
under the grate, requiring no stays, and thus being considerably 
cheaper in first cost and repairs, is a form for portables which 
might possibly be more generally adopted with advantage. He also 
has another of the numerous Felton grist metallic mills. It was 
neatly combined on one stand with a chaff-cutter, so that one 
man could feed both. At Messrs. Ashby and Jeffrey's stand 
was a 5-horse power portable engine with cylindrical fire-box, near 
which, under steam, we should not like to remain for any length 
of time. The cylindrical shell, 6ft. 9in. long, was rivetted up out 
of two plates, and the two longitudinal seams of course actually 
run the whole length without breaking joint. Does Mr. Ashby 
know the value of what is termed “breaking bond” in a common 
brick wall?’ The first principles of boiler making have yet to 
be learnt at Stamford. 

Mr. James Rowland, of Salisbury, shows a very strange form 
of portable engine. Instead of the crosshead and slide bars for 
the piston rod, which have everywhere else superseded the 
parallel motion for direct-acting engines, and even, in many 
examples, for beam engines, Mr. Rowland strives to prove that 
all the world has been wrong by actually applying a parallel 
motion to his small portable engine. With such a dislike to the 
common simple method of guiding the rod, he has the same 
feeling for the beautifully simple method of distributing by 
means of the slide valve. He thus uses four conical steam 
valves to his horizontal cylinder, which he works by means of 
tappets, taken up and down by a horizontal bent rod driven by 
eccentrics in the usual way. We need scarcely say that all this 
is progressing backwards with a vengeance; and however much 
we feel inclined to welcome departures from the beaten track, 
we cannot praise retrogression. He also shows a patent mashing 
machine and some rather rough engineers’ tools. The mashing 
machine consists of a large tun, fitted with a vertical shaft, 
gearing into another provided with beaters, and revolving 
on its own axis while being driven round the tub. On 
one of Aveling’s traction engines here we noticed the number 
213, and, with a pair of wagons, it was turning round in 
circles less than nine yards in diameter. One of their ingenious 
rope-porters, which we illustrated last year on the occasion of the 
Smithfield Club Show, was also at Salisbury. Messrs. Ingram and 
Phillip’s 8-horse portable, which we shall illustrate in a week or two, 
embodies some progressive features in portable engine construc- 
tion. The cylinder is cast in one piece with the front cover and 
the slide jacket, and the safety-valve is placed on the top of the 
cylinder steam belt; the slide valve is equilibrated, V-guides 
are used, and the piston is packed with Ramsbottom’s 
rings. Mr. E. E. Allen's portable engine, upon his well- 
known plan, was here, tempting the farmers with oers 
to do a good day’s thrashing with only two and a-half to thre» 
hundredweight of coal per day, against the not unusual consump 
tion of an ordinary portable of four hundredweight or more. 
At Messrs. Brown and May's stand, Mr. Holman, of London, 
ha8 a curious little two-horse power steam pump, in which the 
steam cylinder is certainly close to the pump barrel; but in order 
to get this advantage, and yet to have the regularity of the 
rotating motion, the connecting rod is actually cranked so as to 
pass underneath the cylinder—the natural result being a detzil 
with all the wo hee crookedness of a dog's leg. “The usual 
work of Messrs. Brown and May always shows a better apprecia- 
tion of constructive detail. Mr. Holman also exhibits a neat oil 
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the flax from being torn, but does not do the work so quickly 
as wooden faces. It is stated that a man accustomed to the 
machine can scutch with it one cwt. daily, and the “skimp” 
or refuse can be burnt in driving the en) thus saving much 
coal, as it is a rich combustible. i machine, from the 
way in which the bundle of flax is held against the 
through an opening, must be dangerous to the of the 
operator. Without doubting its capabilities on a e scale, 
this is not the machine for small occupations; and we feel con- 
fident that, as in the flax trade the dresser now gets the 
lion’s share of the profits, a good small machine of the 
kind would take rapidly in many agricultural districts. 
One of the comparatively novel things at Salisbury is Hawkes 
and Spencer’s patent chain drill, in which the seed is very — 
and efficiently fed in by means of a chain, thus doing away wi 
the complication of the cups in the seed-box. It was exhibited, 
but, unfortunately, not worked, at Plymouth. The improvement 
seems to us of considerable importance, as the machine can be 
regulated to a great nicety by very simple means. Mr. Plenty, 
of Newbury, besides a number of sheep-troughs, barrows, and a 
liquid manure cart, shows a neatly-arranged 8-horse port- 
able engine with a steam-jacketed cylinder and a feed-water 
heater. At another part of the yard he also exhibits a 
shepherd’s house or portable granary, made of corrugated 
galvanised iron, and built upon a wooden frame with wheels. 
Richmond and Chandler, of Manchester, exhibit their horse- 
food preparing machinery, of which they probably sell a greater 
number than any other single firm. eir chaff-cutters are 
especially well own, and one or two specimens at the 
show display a very simple and neat means of setting 
the machine to two lengths of cut, without any change 
wheels. The accompanying cut shows the plan, in which 
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RICHMOND AND CHANDLER'S CHAFF-CUTTER FEED MOTION. 


the fly-wheel shaft has keyed in it two bevel pinions of 
slightly difierent sizes, and cast in one piece. These pinions 
gear into two bevel wheels of different diameters, one being 
keyed, while the other is loose on the tine shaft, the two being 
connected or not, as required, by a clutch. When clutched to 
the smaller wheel, the large bevel is driven, thus giving a 
slower motion to the toothed rollers, the con’ being of course 
the case when it is loose, and the smaller wheel is alone allowed 
to work. Mr. Pierce, whose ingenious hand-barrows, lightly and 
efficiently made of gas tubing, we noticed with pleasure at the 
Plymouth show, has, encouraged by a deserved constructive and 
commercial success, greatly extended the principle. His sack- 
barrow is entirely of gas-tubing, the thin ledge for shoving 
underneath the sack being forged, or, correctly speaking, welded 
up from the pipe forming the frame. His hand and water bar- 
rows are on the same mechanical plan, forming excellent in- 
stances of the value of the tubular principle, simply carried out 
by means of the ordinary gas-pipe of commerce. The strong 
and light form of shovel, with tubular handle, is also a valuable 
tool. We did not notice here Jebb’s atmospheric churn, which 
attracted much attention at Plymouth last year, and which we 
illustrated at the time. The introduction of atmospheric air is 
well known to greatly accelerate the operation of churning, being 
a sort of Bessemer process applied to churning, the true 
rationale of which we leave organic chemists to explain. The 
same principle is carried out by another American contrivance 
constructed on a cheaper scale, and which we il- i 
lustrate. The plunger is fixed to a hollow handle, 
at the top of which is a little clack valve opening 
inwards. A partial vacuum is, of course, formed 
when the plunger is raised up; the air then rushes 
into the tube, and gets there enclosed, in order to 
be forced into the cream on the descent of the 
piston. In Priest and Woolnough’s well-known 
drills the (patented) plan is now adopted of making 
the wearing part of the drill-coulter detachable 
from the main part, to which it is fastened by a 
wooden peg. The shape can also thereby be 
changed. The seed conductors in the drills of 
this firm are neatly made continuous by being 
connected with ball-and-socket joints. 

Messrs. Garrett and Sons have an engine and a 
thrasher; we did not see a Sainty spring drill (for 
which a prize was given last year at Plymouth) 
amongst the others of their usual construction, 
though the plan was adopted last year by this 
firm. The only corn drill made with a spring to 
each lever, instead of the ordinary weights, is 
that to be seen at the stand of the inventor— 
Mr. Sainty, of Lynn, Norfolk. The same in- 
genious inventor shows what seemed to be an 
object of very great importance, and one which 
ought to make his fortune. Thisis his patent horse- 
shoe for meres. — bs mgr nails. Its con- 
struction is almost ridiculously simple, like most things “of 
the kind. Bearing in mind the o i shape of ‘ae hoof, 
the construction of the new shoe will be at once understood 
when we imagine a steel clasp formed to the and encirc- 
ling the edge of the hoof, projecting about an inch above the 
ground. A shoe, which may be sprung open by an ordi 
blacksmith’s tongs sufficiently to clip the hoof, is thus obtained 
This is itself a sufficient protection for the hoof, but the bottom 
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screwed in three parts, to allow for the of shoe 
Lar gers dye yrs Die egg er eed is interposed 
a strip of india-rubber. We wish success to this 
ay ser ee the vian horse-shoe, 
eo hoof from cut up by the nails. dena 
i a portable engine, a traction engine, a thrasher, 
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machine are fixed to wooden rockers, making the movement 
rather softer. 


Amies ane Heatinh, 5 Staten: ie Sas t out 
the us water-ballasting field , the cylinders of which 
can be at once weighted or lightened by the pouring in or out of 
the liquid, have one of the numerous forms of Felton’s American 
grist mill to be seen at this show. The very general use of 
these metal mills was one of its features, showing that the use 
of this machine is spreading. Amies and ord’s mill the 


there is a screw adjustment at each end, by which any unequal 
wear in the concave could be taken up. Cast in white metal, 
these mills can actually grind down small stones, though a sieve 
is neatly provided to prevent the passing of any other substances 
than grain. It would be well worth trying whether chilling 
the surfaces would not make a cheaper job than by the 
expensive mixture of cold blast iron of which they are required 
to be cast. We hope next year, when the turn for the Royal 
Agricultural Society’s trials of engines and food-preparing ma- 
chinery will come round, to see Messrs. Turner and Bishop’s 
metallic mill tested by Mr. Amos against the others of the kind. 
Mr. Baker, of Newbury, showed several neat water and portable 
— — carts. bao eoes rather attracted our — at this 
stand was Norris's patent horse-dressing machine, u e same 

inci ati ir-brushing machine ares common 
The rotating brush is worked by an 
elastic band, driven noniie Sand to 0 dead an wale 
can swivel. Greenwood, of Manchester, the well-known omnibus 
proprietor, who is said to possess 2,500 horses, now extensively 
uses a rotating brush for dressing them, but according to a 
patented plan introduced by his brother-in-law, Mr. J. Howarth, 
the gentleman who laid down the omnibus line from Manchester 
to Pendleton. The London Carriage Company do the same, and, 
contrary to what might be thought at first, the horses are stated 
to greatly enjoy the sensation of the rotating brush on their 
coats.. Wood's very successful American reapers and mowers 
were, as usual, shown off by Mr. Cranston. We see that a reap- 
ing attachment has been adapted to their rman | grass mower. 
This application of their slatted drop platform thus turns their 
ordinary grass mower into a tool able to do the same work as their 
one-horse reaper. Messrs, Samuelson, of Banbury, show an 
assortment of the and mowers with with they were so 
successful last: year at Plymouth, as also some compact chaff- 
cutters, turnip-cutters, and haymakers. 


THE TRIALS. 

As the Bath and West of England Society do not distribute 
prizes after regularly organised trials, and as there are no 
tions to, for instance, prevent the crowding of the public round 
the machines, those made at ae could scarcely be quoted as 
having much practical value, though there was, of course, the 
advantage of seeing a number of different makers’ implements 
simultaneously at work. In this way the remarkably long vista 
of portable engines and implements at work in the yard formed 
a striking and almost picturesque sight. The different mowing 
machines of Wood, Hornsby, and others were several times put 
to work, the grass cut being afterwards thrown: up by some of 
the hay-making machines t. The numerous reapers were 
also put in action for the benefit of the visitors, agricultural and 
otherwise. 

Three different makers of steam ploughing tackle competed in 
a field adjacent to the show for the most sweet voices of the 
agriculturists present. Messrs. Fowler and Co., of Leeds, set to 
work their single-cylinder 8-horse engine, with clip drum and 











TASKER’S STEAM PLOUGH WINDLASS. 

-_ i adjustment of the chain coupling is determined by this 
Messrs. bongs age off to a, the “roundabout” 
system, a Fowler balance plo driven from their 
peculiar windlass, itself worked by 9 Gnbioginier Clayton 
12-horse engine. This p! ing windlass is a strikingly 
ingenious implement, and, though there is much gearing about 








TASKER’S STEAM PLOUGH WINDLASS. 
it, we hear that it has given remarkabl Loan results. In a 
to 


steam ploughing windlass, of course inten be worked by a 
standing portable engine, two drums, working in opposite direc. 
tions, and able to be easily reversed, are required ; and it is also 
necessary that the speed of that drum which is taking in the 
slack rope can be easily regulated. If the reversed pulls on 
the rope can be obtained wi t reversing the engine, this is, of 
course, a great advantage, and does away with the necessity for an 
engine with two cylinders. This is obtained in Tasker’s cleverly 
constructed windlass, which we here illustrate. ing in mind 
that one half of a steam ploughing windlass must thus be the 
duplicate of the other, it will be seen that A, A, and B, B', are 
the component parts of the iron and wooden framing, upon which 
is erected the axle C; and D, D, are two com- 
mon cart wheels for dragging the windlass 
about, the frame being fitted with ordinary 
loose shafts. On the main axle C turns the 
loose pulley F, which is driven by the strap 
from the engine; and on each side of this main 
pulley are fixed spur pinions G, G', which gear 
into the spur wheels H, H'. These are keyed 
to spindlesI, I', which revolve in bearings fitted 
to the inside of the rims of the winding drums 
L, L'. The winding drums are loose in the 
main shaft C, as are also the internal toothed 
wheels N, N'. The spur pinions M, M', gear 
into their respective internal wheels. If the 
system be now set in motion the whole gear 
simply revolves loosely round the main shaft ; 
but to the outside peripheries of the loose 
wheels N, N', are adjusted common friction 
brakes, with wooden blocks and wrought-iron 





BULSTRODE’S SNATCH-BLOCK SLING. 


self-acting anchorage, to drive a three-furrow balance plough or a 
three-tine cultivator. Their work did not appear to a 
as they happened to get the stoniest and hardest part of the 
trial field. We did not observe any novelty in the Leeds imple- 
ments, which formed what the firm term their small set of 
ploughing tackle. 

Messrs. Howard, who were more luckily placed, did good work 
with their stationary windlass, driven by a Clayton and Shuttle- 
worth double-cylinder 10-horse engine, with the usual Howard's 
compensation snatch-blocks for ‘taking up the slack rope. They 

a comparatively new contrivance for saving much of the 
time which used to be lost at the ends of the furrow. Bulstrode’s 
snatch-block sling is of very great value to the “roundabout” 
system of steam pl ing, as it lessens the loss of time neces- 
sarily involved in shifting the snatch-block at the end of the 
bout, and also thus indirectly leads to the anchor being fixed 
much more firmly in the ground, as the man is not so much 
hurried. To the t point of the anchor are coupled two 
links instead of one. of these is connected to the snatch- 








straps O, O'. These straps are fixed to one end 
of the framing, and at the other to the levers 
P, P'. Projecting stops a, a, in the curved 
guiding straps T, T, allow the lever to be ad- 
justed to the brake-power required. 

It is thus seen that the leading ideas of the 
contrivance are the use of a “sun-and-planet” 
motion, combined with a judicious application - 
of the friction-brake—which last detail must 
be a great security for the teeth of the gearing, 
in case the plough ee meets with any 
obstruction. The motion of the driving pulley 
is communicated to the spur wheel H, H', and 
to the pinions M, M, which, gearing into the internal brake-wheels 
N, N', will drive them loosely round on the axle. On applying 
the friction brake, however, by which the wheel N is kept from 
rotating, the pinion M then takes the power to the winding- 
drum L, which motion it continues as long as the wheel N is 
kept from revolving. The whole system is thus instantaneously 
but quite safely reversed, and the gathering in of the slack ro 
can evidently also be at once regulated by the action of 
brake-lever. 





A Monster Bripce.—The monster bridge, the largest con- 
at «= —* = a i 4 of railway, and 
which is built over the road leading from Green-street-green 
to the above village, contains nearly three millions of bricks. 


That quantity lengthways would reach from Orping- 
ton, in Kent, to the city of G w-in Scotland, a 

by the old turnpike road of 426 miles; or the same quantity 
of brie would pave fifteen acres fifty-nine of pasture 
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THE members re-assembled at eleven o'clock. The chair was 
taken by Mr. T. G. Barlow, C.E., Vice-President. eee 
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The subject upon which I propose to offer » few observations is 
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y determining the’ time’during which: one cubic foot of gas would 
pe flame of a certain orm height;"and till the Bunsen 
photometer was perfected by Mr. ' ing the durability test 
was the one most relied upon ‘by gas engineers in making such 
comparison. 

Some.years ago Mr. George Lowe suggested a method of testing 
the illuminating power of by means of a jet burning from an 
aperture of known size, and issuing under a known pressure, and 
he always found, by the results of a vast number of experiments 
extending over years, that the jet he had employed gave the 
same height of flame for the saine quality of gas, the pressure at 
the point of ignition always remaining constant at six-tenths of 
an inch. The system he pursued in conducting these experiments 
was this:—First, the a; re of the jet was gauged by means of a 
wire exactly fitting into it; Second, the pressure at the point of 
one was regulated.to six-tenths of an inch, the pressure bei 
shown on a King’s pressure gauge delicately balanced, each trut! 
being magnified to about four times its natural size; Third, the 
aoe + of the flame was measured by means of a wire fixed at the 
back of the flame and bent over at the top, so that when the flame 
reached the height of 6in., it just touched the wire. By nearly 
simultaneous observations taken by the bar photometer upon the 
same gas heestablished the value of a 6-in. flame from the jet to repre- 
sent twelve candles; and he found-that when the gas rose in 
illuminating power to thir candles, his-jet was just half an 
inch longer than the wire standard; and, on’ the other hand, if it 
= to eleven candles,,it was.as nearly as possible half an inch 
shorter. 

Lowe’s jet poe was subsequently..modified by enclosure 
of the jet in a box, the substitution of a more delicate pressure gau, 
capable of showing the hundredth part of an inch of water, for the 
one he employed, and instead. of the wire a scale at back of jet, 
corresponding to another. scale scratched on the glass, serving as 
a door,.fixed in front of the jet.. These .photometers have now got 
very generally known, and ‘the ‘theory asserted by Mr. Lowe 
been found to be as nearly.as possible correct in practice. -. ‘ 

Twelve months ago the idea struck Mr..Kirkham that the indi- 
cation of the photometer might be recorded throughout the hours 
of the day and night by means of photography, and thus be 
made to give, as it were, a chart of the illuminating value of the 
gas supplied to the public or made during each hour’s working. 
Mr. Sugg associa‘ imself with him, and the result of their 
united efforts is the registering jet photometer now before you. 

A close box, rectangular on to which no light ean enter 
when the door is closed except through the windows filled in with 
red coloured glass, is fitted on one of its sides with a jet photo- 
meter, and on the opposite side with a photographic camera. The 
back of the photometer is fitted with a piece of brass having a 
slitinitabout an eighth of an inch wide. Crossing this slit externally 
at certain intervals from bottom ‘to top, are pieces of wire, intended 
to produce the lateral marks upon the registering plate when 
affected by the light of the illuminating power jet. A short dis- 
tance below the lowest of the wires a prism is fixed in a vertical 
position in the same line with the jet; this prism is also provided 
with wires placed laterally across it, and their use is to produce 
the lateral lines upon the registering plate on that part where the 
pressure at the point of ignition of the jet is recorded. These 
wires are fixed at regular intervals, and the distance between each 
corresponds to one-tenth of an inch pressure. The base line is at 
the top, in order that the distance between the jet registration 
and the pressure registration should be constant, and for con- 
venience. 

The pressure on the illuminating power jet is maintained b 
means of a double governor, and a very delicately-balanced King’s 
pressure gauge is provided, through which the gas flows to the jet, 
so that the ,least variation of pressure, even to less than the 
hundredth part of an inch, is plainly perceptible. The importance 
of. these arrangements will be immediately perceived when it is 
considered that the entire success of the experiment depends upon 
the gas being made to issue at an uniform pressure. The pressure 
gauge is also provided with an apparatus for altering its water 

evel without opening the door of the photometer. This is simply 
a solid plunger closely fitting to the inside of a cylinder, the 
middle of which is level at the trie water line-of the pressure 
uge. Above the plunger is fixed a screw, which either raises or 
epresses it, and produces a contrary action on the water line of 
the pressure gauge, so that the pointer can be brought to the zero 
point with s and accuracy. If it were necessary always to 
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can be made when the 
eateane sh & tome oe means of the small mirrors fixed in 
t of the pressure gauge opposite the zero line. At sucha distance 
from the back of the jet photometer as will be sufficient to produce 
theimage of the jet and gauge, one-fourth the full size, upon 
the sensitive plate, is fixed a No. 3 Ross’ lens, with ents 
to enable it to work with a small a power, because although 
the image it has to reproduce is shining directly on to the lens, 
yet.the actinid power in the gas flame is so small that without 
such a lens the rays would not have time to affect the silver on the 
late sufficiently to make a good negative during the time occupied 
by the plate in traversing the point where the image falls. : 
Within the focus of this lens is laid down a brass rail, and upon 
that the slide containing the sensitive plate is made to roll by 
meaus of a small lever clock fixed immediately above the slide, and 
gearing with it by means of rack on the slide and a toothed wheel 
on the clock ; a simple arrangement of a lever with a roller on it 
working into a ve cut in the top of the slide, serves to connect 
it with the clock and keep it in its place. From the 4 to the 
bottom of this slide are stretched wires which divide the plate 
into twenty-four hours, and as each of these pass across the point 
where the image of the jet and pressure gauge fall on the plate, it 
leaves its shadow mark on the plate producing the vertical lines 
which are hours. 

Between the jet and the pressure gauge on the photometer side 
will be seen a small prism iMuminated by the rays of the pressure 
jet, and the image of this prism falls on the sensitive plate between 
the base line of the photometer jet and the base line of the _ 
sure gauge. The office of this prism is to illuminate the stencilling 
plate carryi g the numbers of the hours and the date of the month 
and year during which the record is made. 

The plates made use of for obtaining the information required 
are those known as Dr. Hill Norris’s dry stereoscopic plates, and 
they are prepared in the following manner :—A clean glass plate is 
coated with ordinary iodised collodion and immersed in a bath of 
nitrate of silver; after remaining.some minutes in the bath, in 
order to allow the silver in the bath to form:the iodide of silver 
upon the glass plate by combining chemicals with the iodine con- 
tained in the collodion, it is withdrawn and washed upon its sur- 
face with a small quantity of distilled water, in order to remove 
any free nitrate of silver which may be floating about in it. After 
standing for a,short time to drain it is coated with gelatine, so as 
to secure the iodide of silver and prevent dust getting to the 
collodion film. These plates, when dry, are sensitive to the action 
of light, and must be packed away in a dark place, or where no 
light can fall upon them except through the medium of a red 

lass, through which the actinid power of light will not at all. 

ow although the collodion film, while wet, would be endl 
affected by the rays of a candle even, yet when prepared for dry 
plates it is not possible to make them retain their sensitiveness to 
such an extent, and therefore it is that a lens is required whose 
chemical power shall be as great as possible so as to act upon the 
plates in the shortest ible time. 

The process of developing the Ds my after their exposure is as 
follows :--When taken from the slide no mark is visible upon the 
plate, because although the silver contained in the film is changed 
in its nature by the-action of the light, -yet the effect of this 
change will only be apparent when it is brought into connection 
with some organic su ce, which shall, in combining with it, 

its colour, at the same time leaving without change that 
portion of the silver not.touched by the light. 

The substance most. easily and inexpensively employed for this 
purpose is gallic acid, of which a solution is made by simply fillin: 
a bottle with distilled water and throwing into it some tallic aci 
till the water is saturated, ensuring always that it is so by taking 
care that some grains remain at the bottom of the bottle. To make 
this solution with cold distilled water it is requisite that the 
water should remain in contact with acid at least twenty-four 
hours. Two ounces of fluid of this solution is poured into a glas: 
dish, and to it are added fifteen drops of a solution of nitrate of 
silver, twen ins of silver to one ounce of water. Into this the 
plate, after being taken from the slide, is immersed, care being 
taken that the immersion is done so that the solution contained in 
the dish flows over the plate immediately without pe any dry 
places. After about a quarter of an hour the image will be seen 
upon the plate, or in photographic language, ‘‘the image will develo 
itself in all its details under the influence of the developer.” It will 
only then be necessary to increase the intensity, or in ordinary 
words, to make the image blacker, by adding about fifteen to twenty 
drops of the same solution of silver to the developing solution in 
the tray; about a quarter of an hour or twenty minutes will be 
quite sufficient, and if it is not required to print from, the plate 
may be washed with a little water and allowed to dry. To use 
the plate for copying it is first necessary to remove the iodide of 
silver which has been unaffected, and this is done by 7 aang be 
platein abath of hyposulphate of soda or cyanide of potassium, both 
of which will remove the iodide not touched by the light, without 
the least injury to the picture. The plate should then be varnished 
to — it from injury, and this is done by simply pouring a 
little po varnish on to the glass so as to cover it, and letting 
it run off into the bottle again. 

The paper for printing upon is that known as “‘ papier sucré,” 
and is ye somewhat in the following manner :— A piece of 
paper is floated in a solution of: chloride of barium, and after- 
wards upon a solution of distilled water and white of egg, which 
gives it a glazed appearance. - Prepared in this way it is to be 





2 the door to do this, the sensitive plate might be spoiled by 
e action of daylight or strong gaslight. 

The jet having been seomal ee ited, and adjusted to its 
proper pressure, shines through the aperture at its back, so that 
its image is clearly reflected through the lens on to the regi tering 
plate, the lateral wires showing its height. These indications 
would, however, be quite useless unless it was certain that,the 
pressure had been maintained at its standard; and to give 
this information the ae before spoken of is employed. A light, 
adjusted by means of a double governor, similar to the one em- 
ployed for regulating the pressure on the jet, is made to burn in 
such a pesition that its rays may fall upon the side of the prism, 
through it, throwing its rays into the lens 
it is in turn transmitted to the sensitive 


and, by refraction, 
of the camera, by w. 
te. 


In order to show what pressure is indicated by the pointer on 
the dial of the pressure gauge the followi Ae 4. con male use 
of :—On to the shaft which carries the pointer is fixed a small 
grooved wheel exactly corresponding in d ter to ther and 
similarly ved wheel fixed about 4in. above and perpendicular 
to it, so that a light silk line may run over them both; this line 
being attached to one end of the periphery of the lower wheel is 
made to’ pass over the wu; one, and its remaining end is tied on 
to a small weight. Thus the motion of the lower wheel is exact] 
imitated by the u one, and this upper one being with 
a cycloid fixed to its shaft, it follows that any portion of a revolu- 
tion of the main shaft of. the e@ gauge may be made to cut 
off the light shining through — to any ing to 
Se ries ox falling of materia e pressure gat tern. 

e gas is shut off from the re gai the ter falls 
to zero, the cycloid cuts off all the rays "passing Troneh the 
prism except a thin line, which is the base“line shown in the 
Plate. Any alteration in the thickness of this line will show 

the pointer was above or below arid exaetly how 











d_ of any photographic chemist, and in this form it is quite 
insensitive to the action of light; and to prepare it for printing it 
is only necessary to float it in a bath of nitrate of silver solution 
containing about sixty to eighty grains of nitrate of silver to 1 oz. 
of distilled water, and hang it up by one corner in a dark room or 
box till it is-dry. . When dry it is laid on the negative with the 
prepared side of the Raper facing and touching the face of the 
negative. Both are. then put in a printing frame and exposed to 
the action of daylight ,or sunlight till the edges of the an ned 
become quite bronzed. Then the paper is removed, after being 
well washed with common water to remove any untouched silver, 
which is soluble, leaving behind on the paper that portion of 
silver upon which the light has shone, which has become insoluble. 
It is p= » .. od _.. — containing a small 
portion of chloride of gold, whi the property of giving a 
tone of deep chocolate brown or black, according to the 
quantity of gold employed and the time during which it 
has been allowed to remain in the bath. It is then taken 
Soe: Su See and a in —_ of hyposul _ 

ill the paper appears clear upon holding it up to the light; 
after which it ie thrown into hot water and allowed to. remain till 
all the hyposulphite has been dissolved out of it and thoroughly 
removed. Should any remain, it will ise upon the r, 
and finally destroy the pi aie geneem, when i at 
length appearing complicated, is in ity extremely simple, and 
such as may be performed wy y ordinary person perfectly, with 
a few hours’ practice. In the development of the plate it will in 
practice, however, only be necessary to immerse the plate 
in the developing bath, and allow it to remain shut op in the box 
till it is done: no harm would result if it were left all day in this 
bath. It is, of course, large establishments only that can avail 
themselves ‘of such instruments, the chief practical value of 
which is to disprove a bys evidence the statements 
of trading agita who habitually misrepresent or unskilfully 
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to him by the depth of the which ds threw upon 
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The ) said he was quite aware of what was done at the 
uced him to 


Greenwich Observatory in. past years, and that ind 
mention the name of Mr. Glaisher. 

Mr. Anderson said that the idea of get photographic indi- 
cations of the quality of gas was not new. Ten or twelve years 
ago Dr. Leeson used to test the gas of the Central Gas Company 
by that means. The more light emitted the deeper the 
produced on the sensitive paper. 

Mr. Sugg stated that when Mr. Kirkham and he commenced 
the construction of the photographic photometer they were aware 
of what had been done at the Greenwich Observatory, as Mr. 
Glaisher had explained to them what he had done in reference to 
the use of gas for photographing. The use made of it was sim 
to register the variations of the magnet. The i 
to play through the lens, and an intense mark or a light mark was 
produced upon th iti pegermnl, Re gewnee Saar 
or inferior quality, and as the paper was either well or 
otherwise. .If sensitive paper were used for the 
illuminating power of the gas, and the illuminating power were 
indicated simply by the mark upon the paper being intense or 
light, everything would depend upon the preparation and develop- 
ment of the paper. In the photographic photometer a plate, pre- 
pared as deseri in the paper, was used, and the light of the 
flame at a certain pressure was registered. According to Lowe's 
theory, which had worked out very correctly, if the pressure was 
maintained at a fixed point, the height of the flame would vary 
according to the illuminating power of the gas. The idea of Mr. 
Kirkham and himself was to register the height of the flame and 
the pressure under which it was burned during the whole twenty- 





four hours of the day. The system was not to judge of the quali 
from the intensity of the ww, for it was ectly impossible 
always perfevtly 


to. prepare sensitive surfaces which should way 
colleen. Even the same sheet of paper would vary in its sensitive 
quality with different states of the atmosphere, and therefore the 
depth of shadow would not give a fair indication of the quality 
of the gas. They abandoned the use of a drum in the apparatus 
because only one part of it, and that a very narrow line, would be 
in focus, and as the drum revolved .all the images would be 
-blurred. The indications registered on the glass plate in the 
present apparatus might be printed off on paper as from an 
ordinary negative plate. , 





A r giving a description of a new gas governor, invented by 
Mr. i cade Brothers, oF the Blackburn Gasworks, was read by 
Mr. George Dunbar Malam, of the Gasworks, Halifax. 

It is a trite observation, and one the value of which 
gentlemen, whom I now address fully: unders'und, that it is 
a matter of the utmost importance to the well-being of a gas esta- 
blishment to reduce the gas ‘‘ unaccounted for” to the very lowest 
limits ible; and as a means for gentlemen who have charge of 
gasworks in hilly or mountainous districts to attain this desirable 
end, I have proposed to give you a description of a new governor 
that has recently been invented by my friend, Mr. Orlando 
Brothers, the engineer of the Blackburn Gasworks. — 

By way of preface I may state that in districts with abrupt un- 
dulatior 8, where during day, from the peculiar constructions of the 
common water governor, a heavy pressure must be maintained in 
order that there may be an ample supply of gas at night, this new 
governor will be found to be of t value, as by its action the 
night pressure at the works can be transmitted through all the 
governors constructed on the new principle, and the same gradually 
taken off when desired; consequently the day outlet pressure upon 
the various street governors may be reduced to the maximum re- 
quirements of the - = being maintained at the maxi- 
mum requirements of the ni : 

As 'o peastioal illustration of the action of the ordinary water 
governor for those who have not had to deal with the distribution 
of gas in exceedingly hilly districts, I will give a few details from 
experiments I have made with the governors at ‘ax. 

‘aking the initial day pressure at the works to be yyths, I find 


that the pressure on No. 1 strect governor at the inlet was ,{ths, - 


outlet, ths; No. 2, inlet, 4@ths, outlet, {jths; No. 3, inlet, 
4aths, outlet; jaths; No. 4, inlet, fJths, outlet, }jths; No. 5, 
inlet, }gths, outlet, {Aths. 

But when the works’ initial pressure was raised to }&ths the 

ressure on No, 1 street governor at the inlet was }jths, outlet, 

Paths ; No. 2, inlet, ths, outlet, j4ths; No. 3, inlet, }jths, 
outlet, }4ths; No. 4, inlet, }4ths, outlet, }gths; No. 5, inlet, 
}§ths, outlet, }Aths. : 

Now these details fully show that the works’ night pressure 
does not affect the outlying governors constructed upon the old 
model, so that, as before stated, the maximum night pressure must 
be maintained during the day on those governors in order that 
the districts controlled by them may be effectively supplied with 
gas at night. 

All the excess of pressure between the maximum requirements 
of the day and the maximum requirements of the night is get rid 
of by the ingenious construction of the new governor, the 
pressure when put on at the works will be transmitted to all the 
governors, hence the day pressure need be no more than the maxi- 
mum ‘demand of the day, and not as at present in accordance with 
the maximum demand of the night. 
erefore, who have charge of districts with varied 
altitudes, a governor that will perform such work as I have 
previously mentioned, will be a great boon, wpe Be te pee to 
reduce the heavy day pressure that must be maintained on the 


forming-the float or gas-holder 
called the “‘ difference chamber,” which is 
sphere by a suitable pipe. 

A gas chamber is formed above the water line by en- 
closing the float with a plate, and in connection with this chamber 
is a pipe, by which the inlet pressure is made to act on 
top © float as well as underneath through the ordinary 
communication. 

underneath surface of the float (viz. 


As a certain area of the 


the whole u pwede hw Fm upon a 
ter area t assign upward 
overcomes the upward fe the down 
thereby opens the cone valve; and as the of the float 
i greater or less as 


pressure on the inlet 
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attention afterwards required 
is the works, it will « "hasihde soctade 
pressure at cause a 

of ure on the inlet of the . cl: on. Bho 
valveus alivaty decerthed, will a on 
its outlet; and as the pressure at the works is reduced the float 
will rise, thus reducing the pressure to the point at which it was 


n constructing these governors the ‘air chamber,” difference 
chamber, and cone, will have a relative one to another, 
according to the size of the inlet and ou’ 

In reply to Mr. Warner, Mr. Malam stated that the governor 
was placed in connection with the street main, and was either 
above or below ground, as was most convenient. The action of 
the ordinary governor was to cut off the pressure in the street 
when it was put on at the works, so that if the street pressure 
were regulated by the maximum requirements of the = it would 
not be sufficient for the night. The new governor differed from 
the ordinary one in that in a hilly district, when the pressure was 
increased at the works it would be also increased up the 80 
that there would be no necessity for sending a man up the to 
increase the pressure there. 

Mr. Methven said that two of Mr. Adam’s governors had been 
sent out-to Oporto, where there was about 150ft. difference 
between the levels of the highest and lowest mains, and he 
had heard that very great advantage had been experienced from 


Mr. Warner said that that ernor was like the ordinary 
governor, except that there was the substitution of a diaphragm. 

Mr. Methven : That is just the difference. 

Mr. Fraser, of Colchester, said that having to deal with a hilly 
district he could conceive how such a governor as that which had 
been described in the paper would a very great boon. The 
works at Colchester were situated at the lowest part of the town, 
and the gas gained a great pressure in going up the hills. The 
leakage was very considerable. 

Mr. Hudson Jones said there had been some fear experienced as 
to diaphragm governors in consequence of their tendency to 
oscillation. 

Mr. Methven said that the oscillation of the diaphragm governor 
was very much prevented by its being closed at the top, and having 
a small pipe at the side. No large amount of air could pass 
quickly through to the top side of the diaphragm. The mercurial 
governor, as far as he had seen it, was, in many cases, liable to 
oscillation. 

Mr. Wood said that he believed the diap governors were 
subject to all the objections named by Mr. There could 
only be a fixed maximum pressure. The governor described by 
Mr. Malam would cause the pressure at the outlet to increase as 
the pressure was increased at the works. 

The Chairman: How many of these new governors are there at 
Halifax ? 

Mr. Malam : We have about twenty altogether. I fully expect 
that by the adoption of this governor we shall be able to 
reduce the present pressure and make the works much more 
profitable. 

The Chairman said that, as far as his experience went, there 
was no doubt that the best mode of regulating the supply was to 
do it at the works themselves, but there were localities in which 
nature overcame us in consequence of inequalities of level, and 
the pressure could not be regulated simply at the works. In that 
case some artificial means must be dosek to overcome the natural 
difficulties. In the new governor the action of the gas on the 
top of the governor depressed the cone, and so regulated the 
supply. As tothe diaphragm governors, he had had a little ex- 
perience with them, and he believed the oscillation might be 
overcome in the manner spoken of by Mr. Methven, the covering 
¢ = top of the governor and the application of a small pipe to 

e side. 

The meeting then proceeded to the constitutional business of 
the association. Three additional 3s were elected. A dis- 
cussion ensued as to the place at which the next year’s meetings 
should be held. Several places were proposed, but it was ulti- 
mately decided unanimously that the meetings next year should 
be held at Nottingham. 

After some further business, the association rose. The members 
dined together at the Freemasons’ Tavern at five o’clock. 

On Wednesday evening, May, 23rd, Dr. Letheby delivered an 
illustrated chemical lecture before the association. We are com- 
pelled to defer our abstract of the lecture. 











THE MAURY TESTIMONIAL. 
(Specially reported for THE ENGINEER). 

On Tuesday evening, at a public dinner at Willis’s Rooms, a 
brilliant assemblage of eminent men, representing nearly all the 
courts in Europe, presented a testimonial of 3,000 guineas to 
Captain Maury, as a recognition of the international value of his 
scientific researches into the physical geography of the sea. The 
Right Hon. Sir J. Pakington, Bart., M.P., presided, and among 
the guests were the Mexican and Danish Ministers; his Excellency 
Don Herberto De La Riestra; Admiral Sir John Hay, Bart., M.P.; 
General Lefroy, F.R.S.; Right Hon. Earl Nelson; Colonel Sir H. 
James, R.E.; General Beauregard; Commodore Jansen, of the 
Royal Dutch Navy; the Right Hon. Lord Richard Grosvenor, M.P.; 
Professor Tyndall, F.R.S.; the Earl of Powis; the Earl of Hard- 
wicke; Colonel Pryse, M.P.; Admiral Young, R.N.; Mr. Charles 
Babbage, F.R.S.; the Hydrographer of the Admiralty; Captain 
Cowper Coles, R.N.; Professor Wheatstone, F.R.S.; General 
Walker; Admiral Sir G. Back, F.R.S.; Admiral Halsted; Mr. W. 
Fairbairn, F.R.S.; Mr. Fowler, President of the Institution of 
Civil Engineers; Mr. Warren De La Rue, President of the Royal 
Astronomical Society; Dr. Hunt, President of the Anthro- 

logical Society; Mr. W. Whitworth, F.R.S.; Mr. J. B. Horsfall, 

.P.; Captain Klerker, Royal Swedish Navy; Mr. J. Laird, M.P.; 
the Hon. J. B. Vivian, R.N.; Admiral Anson, R.N.; Captain 
Griffith Jenkins, R.I.N.; Mr. A. 8. Jenkins; Mr. S. Cave, M.P.; 
Mr. G. L. P. Eyre; Mr. C. Markham, F.8.A.; Mr. J. J. Truran; 
Captain B. Pim, R.N.; Mr. Keith Johnson, LL.D.; Mr. J. Hawk- 
shaw, F.R.S.; Colonel Carey; M. Du Chaillu; and Mr. Beresford- 
Hope, M.P. 

The president, in proposing the toast of the evening, stated 
that Captain Maury, on first leaving his home in 
Tennessee, embarked as a midshipman in the naval service of the 
United States, where, in consequence of his abilities, his time 
was very fully ——_ Soon afterwards he began to devote 
his noble intellect to the cultivation of science and the promotion 
of the interests of navigation and commerce. He was next 
appointed superintendent of the National Observatory of the 
United States, at Washington, where he finally matured his 
plans, and produced those charts of the winds and oceanic currents 
of the earth, which have since proved of such solid practical 
value to all maritime nations. As he then resolved that not only 
America, but the whole world should partake of the benefit of 
his discoveries, he originated the international conference -held at 
Brussels in 1853, the first result of which was the establishment 
in England of the Meteorological Department of the Board of 
Trade, under the superintendence of the late Admiral Fitzroy. 
As an illustration of the practical value of Captain Maury’s 
charts of the currents of the sea, the chairman said he would 
take the case of a ship of 1,000 tons burden proceeding to India, 
China, or any part of the East; vessels of such size would save 
their owners £250 0 voyage on an average, because of the time 
saved by a knowledge of the position and force of oceanic currents 
at all times of the year. The value of the charts has been 
acknowledged by England, America, France, Russia, Prussia, 
Austria, Norway, Holland, Portugal, Belgium, Sardinia, and 
other nations.' The city of New York ised the services of 





Captain Maury by presenting him with 5,000 dollars. At the ' and In 


an 

similar invitation was given to him Napoleon in the 
name of France. Holland took the is calgtauiing the testi- 
monial of that night, and subscribed £1,800 towards it, the Grand 
Duke Constantine in the name of the Royal Russian Navy gi 
£1,000, and the rest ofthe sum total being made up i: glen 
and France. Captain Maury returned thanks in a lengthy speech, 
in which he stated that forty years have since he com- 
menced his meteorological researches. Some speeches by General 


of the discoveries to be made by science was not well founded, 
and that although Joshua was most decidedly in error in writing 
that the sun stood still for a day, the record proved nothing more 
than that the sacred writer had not been educated as a professor 
of astronomy. The learned professor then proceeded to criticise a 
sermon by Dr. Pusey, and said he knew that the reverend writer 
had unity of thought with himself, however much they differed in 
conclusions, for the writings of Dr. Pusey betray- an earnest 
inquirer, and breathe “‘ that undefinable aroma which can only 
come from a true gentleman.” Shortly afterwards the company 
separa 





FOREIGN SCIENCE. 

Woop Parer.—The new works of Messrs. Jessup and Moore, at 
Manayunk, Philadelphia, for making r— from wood pulp, were 
begun in 1864, and finished in March, 1866. The buildi cover 
as of ground 1,000ft. in length by 350ft. in length, and cost 
500,000 dols. A canal and river run alongside? whilst the Flat 
Rock paper mills in connection with the wood pulp works makes 
the whole establishment cover an area of 10 acres. They produce 
12 tons to 15 tons of wood pulp per diem, and 8,000 Ib. of straw 
pulp. The works belong to a company with a subscribed — 
—— — 10,000,000 a . aoe ee — hope A 

uction of printing paper 3, ‘ e chief part of the 
cheer for pad wood into pulp is secret, but thus much is 
own. The wood is first cut up by two choppers capable of 
cutting 35 to 40 cords of wood per twenty-four hours, and the 
wooden chips produced are carried to the boilers, ten in number, 
which turn out 300,000 1b. in pulp in twenty-four hours. In these 
boilers the chips are boiled in alkali for five or six hours, till the 
fibres are separated, and then the whole mass mixed with chemi- 
cals, is driven into vats below. The chemicals are withdrawn from 
Gorey by solution in water. The pulp is then bleached, and 
finally it assumes the apperrance of weak milk. For newspaper 
printing 80 per cent. of wood pulp and 20 per cent. of straw pulp 
are mixed to give the requisite softness and tenacity. 

DISTURBANCES OF THE EARTH. — Since the beginning of this 
year slight earthquakes and volcanic eruptions have been numerous 
in many parts of the world, but more especially in Southern 
Europe. Father Secchi has written from Rome to the Paris 
Academy of Sciences that inthe Valley of the Umbria, near Spoleto, 
shocks of earthquake were felt on the Ist of February, the 21st 
of Feb 3 pre the 17th of March. These shocks have been so 
violent and continuous as to greatly alarm the country people, 
and Count Campello, who owns the land which has been the 
centre of the disturbances, states that they have caused great 
cracks in the surface soil. These commotions have been confined 
to a very small district in the valley. M. St. Claire Deville points 
out that during the last few months meriodinal Europe has 
evidently been the theatre of phenomena having their origin 
in the eruptive forces of the globe. Trembling of the earth 
was felt at Paterno on the 15th of January. On the 22nd 
of January a. bgiling eruption broke out at Paterno. On 
January 28th and 29th, shocks of earthquake were felt 
in the island of Santorin. January 30th and 3ist violent shocks 
were felt at Santorin, and a fiery volcanic eruption broke out in 
the harbour. On the Ist of February a new island rose out of the 
sea near King George’s promontory. On the same day shocks of 
earthquake were felt at Spoleto. February 2nd a violent shock 
was felt at Chios, and eleven days before a column of hot water 
and steam rose out of the sea between the island and the main 
land, these phenomena being followed by frequent and violent 
shocks of earthquake. Feb 7th shocks were felt at Patras 
and at Tripolitza. February 13th the new island of Aphroéssa 
rose from the sea in the harbour of Santorin. February 17th an 
earthquake shock at Nauplie, and on the 21st another at Spoleto. 
March 2nd tremblings of the earth near Valona on the Adriatic, 
and the sea began to boil at this place about seven o’clock at night; 
shocks also were again felt on the 9th and 10th of March. On the 
9th and 10th of March slight shocks were felt at Drontheim and 
Patras, and another island rose in the Bay of Santorin. On the 
10th and 11th of March there was a mild eruption of Vesuvius, 
and on the 17th another shock at Spoleto. 

New ZEALAND Coat Mines.-—The latest advices from New 
Zealand announce that Mr. Wark, the: manager of the Auckland 
Gas Company, has been making a series of experiments with the 
native coals, to test their serviceability for gas-making pw a 
The Bay of Islands, or Kawakawa, coal was first tried, ib. of 
it being under distillation for 44 hours with the following results: 
—-First hour, 460ft. of gas; second hour, 340ft.; third hour, 
230ft.; fourth hour and half, 150ft.; total, 1,180ft.; residue 
of coke, 156 lb. The second trial with 224 1b. of the same coal 
gave—first hour, 400ft.; second, 300ft.; third, 300ft.; fourth hour 
and half, 170ft.; total, 1,170ft.; residue of coke, 1461lb. Third 
trial with the same weight of the same coal gave a total supply of 
1,150ft. of gas, with a residue of 150.lb. of coke, the time of dis- 
tillation being as before, 44 hours. This gives an average supply 
of 1,166ft. of gas, and residue of 150 Ib. coke, to each 224 Ib. of 
Bay of Islands coal. This is a.“‘cherry coal;” it melts or cakes 
but little ; the coke is not large, but of good quality. Its gas 
equals in illuminating power that from Nowell coal; it, how- 
ever, contains more sulphur, which is easily separated. The cost 
of purification of the native coal gas is therefore ter, but more 
gas is given off in less time, the residue of coke is 10 per cent. 
greater, and of better quality than from Newcastle coal. e heat 
of the retort in all the experiments was about 1,500 deg. Fah. 
Some Wangarei coal was next tried, yielding about 8,500 cubic feet 
of gas to the ton, but with more than the average quattity of sul- 
phuretted hydrogen. In the experiments with it 224 Ib. gave 980ft. 
of gas in five hours; in the second trial 4481b. yielded 1,710ft. in four 
hours; in ~ third, renee a — in four hours. Some 
experiments were next made ixi uri gum scrapings with 
Newcastle coal before distillation. The coal map first tried with- 
out mixture, 200 lb. of it yielding 900ft. of gas in four hours. 
To 190 lb. of the coal 10 lb. of kauri gum was next added, and 
four hours’ distillation of the mixture gave 950ft. of gas. Next 
180 Ib. coal, with 20 lb. gum scrapings, gave in four hours 1,000ft. 
of gas. Lastly, 160 lb. coal, with 40 lb. kauri gum, gave in the 
same time 960ft. It thus appears that kauri gum gives but little 
more gas in bulk than.common coal, but it has a higher illumina- 
t power. Kauri gum is very volatile, and if small quantities of 
it could be introduced at once into a strongly-heated close vessel, 
it is probable that more gas would be obtained. With the common 
apparatus much of the gas is sometimes lost before the lid of the 
retort can be fastened, as in the'last of the above experiments. 

TRADE OF THE NEW ZEALAND Sea Ports.—The total customs 
revenue of New Zealand, for the quarter ending December 30th, 
1865, amounted to £180,160, of which Auckland contributed £43,532; 
Wellington, £14,064; Wanganui, £6,121; New Plymouth, £4,560; 
Napier, £4,791; Nelson, £8,292; Lyttleton, ‘“&c.,” £22,483; Timaru, 
£1,486; Hokitika, £17,549; Dunedin, £46,660; Oamaru, £1,185; 
vercargill, £5,436, 





DEATH OF MR. W. GRAVATT, C.E. 
We announce with unmixed the decease of Mr. W. 


regret, . W. 
Gravatt, C.E., the well-known inventor of the “ Dumpy” level, 
‘ ‘ th : 


under peculiarly painful at 

early age of fifty-ni Mr. Gravatt had been ill for about ten 
months, during which time he was attended by Mr. Lee. Mr. 
Lee himself fell sick, however, and Dr. Poole was called in on 
the afternoon of Tuesday week. Dr. Poole wrote a prescription 
for a draught containing a quantity of morphia. This 
draught was to be given in two but, by a most unfortunate 
mistake, the nurse in attendance gave the whole at once. Mr. 
Gravatt never awoke in this world from the sleep which ensued. 
He passed away quietly and peacefully on the following morning. 
Under the circumstances it became n: to hold an inquest, 
which resulted in a verdict equivalent to one of accidental death. 

William Gravatt, son of Colonel Gravatt, of the Ro 
Engineers, was early destined for the profession of a civil 
engineer, and after receiving an enlarged scientific education 
from his father, and being, it is believed, partly brought up at 
the Royal Military Academy at Woolwich, he went + atin 4 a 
course of instruction in practical mechanics at the factory of 
Messrs. B Donkin, and Co. He was then, towards the 
close cf 1826, appointed one of the assistants at the works of the 
Thames Tunnel, and frequently remained all night in the frames, 
and more than once was known to have been there for thirty- 
eight hours consecutively. It was in this year that he joined 
the Institution of Civil Engineers, of which he became a full 
member in 1828. After the completion of the Thames Tunnel 
he was associated with the younger Brunel for many years on 
the Great Western Railway, and also on the Bristol and Exeter 
line, since which he had not been engaged in very active 
practice. He possessed high mathematical attainments, had a 
great attachment for astronomical pursuits, and was generally 
considered to be in all respects a very intelligent man. 

He was elected a fellow of the Royal Society in 1832, and of 
the Royal Astronomical Society in 1843, and he was also a 
foreign member of the Royal Academy of Sweden. 

He took a very warm interest in Scheutz’s calculating machine, 
which he first saw at Messrs. Donkin’s factory in 1854, and 
which he subsequently explained to the scientific world at the 
apartments of the Royal Society at Somerset House, at the Paris 
Exhibition of 1855, and at the Institution of Civil Engineers. 
An abstract of his method of considering and of working this 
machine appeared in a pamphlet issued by the Messrs. Scheutz ; 
and Mr. Gravatt himself had printed, by machinery, without the’ 
aid of types, for private circulation, in 1859, a “Companion to 
the Barometer,” being “ Mountain Barometer Tables,” calculated 
and stereoglyphed by the second of Messrs. Scheutz’s calculating 
machines, Which machine was made by the Messrs. Donkin for 
the British Government, for the office of the Registrar General. 





LonDON ASSOCIATION OF FOREMEN ENGINEERS.—A crowded 
meeting of members of this institution took place at its rooms, 
Doctors’ Commons, City, on the evening of Saturday, the 2nd inst. 
Mr. Joseph Newton, president, in the chair. The principal 
source of attraction on the occasion was the promised reading of 
a third paper on the ‘‘ Development of the Iron Trade,” by ‘Sir. 
James Robertson, of Bankside. The author, after advancing some 
observations as to the importance and the extensive nature of his 
subject as compared with the limited amount of time he had been 
able to devote to its consideration, proceeded to trace what might 
very well have been termed the history of steam navigation and 
iron shipbuilding. This was accomplished with much minuteness 
of detail and considerable literary ability. The early attempts of 
Miller, Symington, Fulton, and others, to introduce their primi- 
tive modes of steam propulsion were recounted at length; their 
successes, failures, and er ok trogen being graphically, and 
sometimes humorously, alluded to. From the days when the little 
steam-boat Antelope first crossed from the Clyde to Belfast quay 
down to those when fleets of mighty ships are — traversing 
the Atlantic, and mightier ironclads are prepared to save England, 
if need be, from invasion, Mr. Robertson related the progress of 
the steam engine afloat. The screw propeller and the claims of 
its inventor or promoter, Mr. F. P. Smith, obtained their share of 
attention or criticism in the exhaustive paper of Saturday, and, 
indeed, no point of interest in connection with the subject was 
omitted. The talented author promised that on a future occasion 
he would treat upon our iron roads and the locomotive as further 
illustrations of the modern development of the iron trade. 
On resuming his seat, Mr. Robertson was much applauded and 
Mr. D. Campbell then proceeded to say that he thought the 
reader of the paper was entitled to the thanks of the association 
for the able manner in which he had treated his subject. He 
(Mr. Campbell) distinctly remembered the excitement which pre- 
vailed in the neighbourhood of a—— when the Antelope _ 
formed her first trips between Belfast and the Clyde. e 

made in steam navigation since that period had been 

indeed marvellous, and the development of the iron trade conse- 
quent upon it was not lessso. At present the firm which he repre- 
sented (Messrs. John Brown and Co.) was engaged in the production 
of armour plates of no less than 9in. thickness, and he believed that 
in this direction the maximum had not yet been attained. After 
some further remarks, Mr. Campbell proposed formally a vote of 
thanks to the writer of the paper. Mr. John Briggs seconded 
it, and in doing so observed that the time had arrived when 
the society should seriously entertain the idea of having 
its transactions systematically printed. Many very valuable 
communications were com tively lost by the non-observance of 
such an arrangement, while some of the provincial institutions of 
a similar nature to their own were setting the London foremen a 
better example. It was true that the scientific journals of the 
metropolis, and notably THE ENGINEER, were in the habit of giving 
excellent summaries of their proceedings, but he wished to see f 
reports of the monthly meetings of the society on the shelves of 
its li . The chairman said he had very much pleasure in 

utting the vote of thanks to the meeting on that occasion. Mr. 
Rebertion had come forward at a very short notice, and thus pre- 
vented what would otherwise have been a hiatus in their monthly 
——. By reading his elaborate and comprehensive paper 

e had rendered an tial service to his fellow members, who 
also had spurned the material delights of a summer evening out 
of doors for the purpose of enjoying an intellectual treat 
within them. As to the historical matters which the reader 
had, perforce, introduced into his paper, he (the chairman) 
wound, testify as to their general correctness. With re- 
gard to the introduction of the system of screw propulsion 
into the navy and the patronage accorded by the Admiralty to 
Mr. F. P. Smith—questions which the author of the paper had 
incidentally ted—he idered that sufficient praise had not 
been given either to Mr. Smith or to the late Mr. George Rennie. 
He (the chairman) had been himself engaged in the fitting up of 
the gearing for the Archimedes, and well remembered Mr. Rennie’s 
persistent endeavours to convince “ my lords” of the great advan- 
tages of the screw prior to the commencement of the building of 
that vessel. It would have been well, too, if Mr. Robertson 
advanced an opinion of his own as to the peculiar merits of both 
paddle-wheel and screw, so as to have raised some discussion on 
that branch of his subject. Our iron roadways and the locomotive 
deserved a place also in a paper on the ‘* Development of the Iron 
Trade ;” and Mr. Robertson would, no doubt, on a future occasion 
make amends for the present omission. The vote of thanks 
having been put and carried by acclamation, Mr. Robertson, in an 
eloquent and feeling manner, tendered his acknowledgments, and 
the meeting ended. 









































June 8, 1866. THE ENGINEER 413 
RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 

THE Manchester, Sheffield, and Lincolnshire Railway Company In Italy there is one theatre for every 75,000 of the inhabitants, | _ A souRcE of petroleum has been discovered in the district of 
has carried its for improved station accommodation, &c., at | Op 100 parts of heat, rock salt will transmit 92, while plate-glass | ATchangel. 
Manchester. will transmit only 24. ag - ne a supply in London is thirty gallons to 

that third-class ed over th CHERR ith carving relief it has poe. 

has tl tas Betetel end Meokor line by four traine anch way daily, | bom old in Pau ta one he nex’ lately | "an industrial exhibition is to be held at Jubbulpore, in India, 
instead of by one only as formerly. THE cost of the lighthouse was £36,978, The Bell | # January next, 

A rior has taken place on the Pernambuco Railway, in conse- | Rock lighthouse cost Eart VANE has presented a fire-engine, with all the latest 


uence of an excursion train having run over an old woman, The 
ish officials with difficulty escaped ill-usage. 

Tue Sligo and erreen Junction Railway Bill has passed 
through Parliament. The construction of this line will bea further 
step in the opening up of the West of Ireland. 

THE railroad running from St. Louis to Stee was sold on 
the 13th ult. to John C. Fremont for 1,300,000 dols. Seventy- 
seven miles of this road have already been completed. 

ARRANGEMENTS have been concluded with the Great Western 
Railway Company for the completion and working of the Bristol 
and North Somerset line. The proposed Southern Extension 
been abandoned. 

Ir was stated at a meeting of the shareholders of the London 
and North-Western Railway, held on Wednesday, that the link 
between that line and Charing Cross would probably be com- 
menced very shortly. 

On the Great Northern each mile of a yo is traversed about 
17,700 times in the year ; on the Midland each mile is ed over 
16,900 times ; on the London end North-Western, 15,700 ; and on 
the Great Eastern, only about'9,200 times. — ee 

A BILL has been approved for the extension of the are, 
Highgate, and London line, from Finchley to Barnet. The length 
of the extension will be 3§ miles, and the additional share capital 
required will be £75,000, with power to borrow £25,000. 

THE Cork and Macroom Railway has been opened. for traffic, 
The entire length of the line is 23} miles, and it forms a junction 
with the Cork and Bandon, about a mile from the city of Cork, 
where the one station is used for two lines. That in Macroom is 
at present merely a temporary erection. 

TRAFFIC has been commenced on the Peterborough, Wisbech, 
and Sutton Railway. It is proposed to lease the undertaking of 
the Norwich and Spalding to the Amalgamated Spalding and 
Bourn and Lynn and Sutton Bridge Companies; the lease is to be 
for ninety-nine years, and the rent is to be £9,000 per annum. 


Tue erection of viaducts, turning arches, and other works 
necessary for the completion of the extension of the High Level 
Line of Railway, which has been stopped in consequence of the 

pension of busi by Sir Morton Peto and Co., the con- 
tractors, has been resumed by Messrs. Lucas, the eminent 
builders. ; 

Last week Captain Rich, Government Inspector of railways, 
ins the section of the Galashiels and Peebles, between 
G iels and Innerleithen. Sr ag Rich, after passing ye | 
over the line, proceeded to Peebles, where he inspected a s 
line connecting the Peebles and the Peebles and Symington branch 
of the Caledonian. 

Tue Pembroke and Tenby extension to Whitland is making rapid 
progress, and Messrs. Davies and Roberts, the contractors, are 
showing every exertion to complete this important section of the 
undertaking. The rails are down as far as the Gloyne, and there 
is every likelihood that the line will be opened throughout ;within 
the time originally fixed. ‘ 

Dunruxe the last two or thred sweéks Dublin. Con- 
necting Railway Company have} ate enienarts the arbitration 





for fixing the amount of com ion to be paid to those whose 
property will be affected by the pane i A considerable number 
of cases has been already ‘by the arbitrator, and this 


part of the business is p ig very vigorously. 


THE tra Tic receipts of the Grand Trunk of Canada show a con- 
siderable fa:ting off. For the week ending the 12th ultimo the: 
amounted to £23,333, against £26,185 in the corresponding wee 
of last year, showing a decrease of £2,852. The total a 
from the 1st of January to the above date amounted to £464,493, 
and for the same period of 1865 to £454,373, showing an increase 
of £10,120. 

Tue chord line of the East Indian Railway from Seetarampore 
to Luckeeserai has been commenced. Tenders for this portion of 
railway were called for by the railway company in London, and 
that of Messrs. Brassey, Wythes, and Perry was accepted. The 
following is the work to be performed :—Earth-work in embank- 
ments and cuttings in stations, &c., 325,000,000 cubic feet; rock- 
cutting, 28,000,000; brick work, 6,500,000. 

From the last reports it appears that the traffic returns on the 
Royal Swedish line for four months ending April 30th, amounted 
to £4,699, and for the corresponding four months of last year to 
£5,054, showing a decrease of £355. For several days in the 
months of February and March last the traffic on the line was 
entirely stopped by heavy snowstorms, which accounts for the de- 
— in the receipts, as compared with the corresponding period 
o' b 

THE traffic on the Rhymney line has been making great progress 
of late, and should the increased returns continue, an additional 4 
to 1 per cent. per annum may be looked forward sods ( the share- 
holders. It is true that the capital has been increased during the 
last twelve months, by the issue of preference securities, but the 
increase of traffic is in a far greater proportion. When all the 
connecting links of the Rhymney are completed, it is clear that 
the line will be one of the best paying in South Wales. 


THE additional extent of way now in working on the under- 
mentioned railways, as com: with the month of May, 1865, is as 
follows:—Caledonian, 10 miles; Great Eastern, 39} miles; Great 
Northern, 18 miles; Great Western, 12 miles; Lancashire and 
Yorkshire, nil; London, Brighton, and South Coast, 26 miles; 
London and North-Western, nil: London and South-Western, 
36} miles; Manchester, Sheffield, and Lincolnshire, 3} miles; 
Midland, 25} miles; North British, 3} miles; North-Eastern, 
364 miles; and South-Eastern, 7 miles. 

THE De see of traversing the Alps by a tunnel under Mount 
Saint ard, after having been for ten years the object of 
minute study, was lately definitely adopted by the Italian Govern- 
ment. The tunnel will be nearly twenty-one miles long, including 
the covered pas: rendered necessary in certain p by the 
danger of avalanches. 
southern entrance of the passage will be about 3,700ft. above the 
level of the sea, and the northern exit very nearly the same. The 
highest gradient will be on the Italian side, about 2} per cent., 


the average being about 1} per cent. Where the inclination does | 


not exceed 4 to the 1,000, ordinary engines will be employed, but 
when that gradient is s special ones will have to be used. 
The expense of the tunnel alone is estimated at £2,800,000. 
NOTWITHSTANDING recent monetary difficulties the traffic of our 
great railways has moved on very well this half-year. The 
receipts of the Caledonian to May 27th amounted to £454,113, 
against £418,723; of the Great Eastern to £702,935, against 
£680,150; of the Great Northern to £749,267, against £712,202; 
of the Great Western to £1,173,693, against £1,116,099; of the 
Lancashire and Yorkshire to’ £914,206, against £778,010: of the 
London, Brighton, and South Coast to £413,915, against £369,239; 
of the London and North-Western to £2,294,300, against £2,166,510; 
of the London and South-Western to £488,054, against £455,471 ; 
of the Manchester, Sheffield, and Lincolnshire to £423,913, against 
039; of the Midland to eS age £946,937; of the 
i ; of the North-Eastern 


£365, 
ey Fo ye den Fe 

yf Lo, > and o uth- to 
£512,135, against £345,862. 





It will only require four air shafts. The | 


Ir is asserted that the red rock salt of Cordova, in Spain, 
received its colour from red infusoriz. 

SEVEN hundred thousand tons of soda, worth about five millions 
sterling, are annually consumed in England. 

A PREPARATION of devoid of smell or tiiste, has been 
made, which, it is said, will preserve meat for an indefinite time. 

Mr. W. Hammond, of Philadelphia, states that, from his experi- 
ments, he has arrived at the conclusion that the brain cuntracts 
during sleep. 

{ Iw 1865 there were 43,569,955 free PT he gato in the 

| in the United Kingdom, and 53,682,811 book packets, inclu 

| chargeable news by 
| Ly 1830 the United States became the largest consumers of iron, 
| and continue so to this time. They now manufacture 1,500,000 
| tons, and import about, 300,000 additional. 

Tue Abbé Richard has represented to the French Academy of 
Sciences that in digging a well he has discovered an ancient flint 
workshop containing the usual hammers, anvils, arrow heads, Xc. 

Ir has been calculated that the Wealden Valley, which is 
twenty-two miles in breadth, and has been formed by the denuda- 
tion of the Weald, required 150,000,000 of years for its production, 

THE population of Scotland has increased at the rate of only 
29°20 per cent. between 1831 and 1861; in 1831, it was 2,373,561, 
and in 1861, 3,066,633, or not more than the populationof London. 

In 1865 the total number of letters, papers, and packets was 
818,990,000. Above 12,000 were mone without any address, 
and of these 298 contained cash, notes, &c., to the amount of 
£3,700, 

THE coffin which contains the mortal remains of Gustave III. 


uiring , was recently opened in presence of the King 
nae Queen of Sweden; the face of the deceased was found to be 
in perfect preservation. 


Dr. BIGELOW, of Boston, announces that he has discovered a 
new anesthetic, which he calls ‘‘rhigolene.” It is a preparation 
of petroleum and — boiling at 70 deg. Fah., and having a 
specific gravity of 0°625. 

Drs. BENCE JONES AND DuPpREE state that “if one grain of 
disulphate of quinine, dissolved in a thousand litres, or one part 
of quinine to 15,440,000 of water, it (fluorescence) is still percep- 
tible in once of the solution.” 

In 1865 there was an increase of 40,712 inhabited houses in 
England and Wales; of 2,229 in Scotland; but in Ireland there 
was a decrease of 5,188 inhabited houses, and 30,226 inhabitants, 
as compared with the previous year. 

In measuring the relative velocities of light in air and water, 
M. Arago caused a mirror to revolve 1,000 times a second; but 
M. Foucault raised its velocity to 1,500 per second by substituting 
a delicate turbine driven by steam for cog wheels. 

M. CHEVREUL states that mutton tallow contains twenty-nine 
separate subst 4 gst which are a number of acids. The 
majority are united with potash, some with ammonia, lime, 
magnesia, oxides of iron, manganese, and copper. 

BorNEMAU says that the softest Bessemer steel is at least as 
strong as the best Swedish chain iron, and its strength increases 
with the percentage of carbon to one per cent., when it is equal to 
about double the strength of the best chain iron. 


Mr. J. Simpson stated that the quantity of water used and 
wasted at the burning of the Houses of Parliament in 1834 was 
equal to a pond one acre in area and 12ft. deep. Twenty-three 
jets of water are said to have been playing at the same time. 

Austria has’ now. 800,000 men under arms;-Prussia 600,000, 
Bavaria 80,000; Saxdény 35,000, Hanover 20;000, Baden 20,000, 
Hesse 30,000, and Italy at least 300,000. A large propertion of 
these men are drawn from peaceful pursuits to meet the con- 

Swar,*) 

Pror. Du Bors Rermony has calculated that, when the driver 
of an exprés® train “points to the tender, and wills to move his 
fingers, while performing the act the nerve force in the nerves of 
his arm remains stationary in space, or nearly so, because the 
velocity of the train in one direction destroys that of the nervous 
agent in the other. 


In the year 1840 the London fires were recorded as 681; in 1844, 
they were 762, in 1848 they were 805, in 1852 they increased to 
923, in 1856 they reached 957, in 1860 they amounted to 1,056, 
and in 1864 they had increased in the greatest ratio, amounting to 
1,487; showing that in less than twenty-five years they had more 
than doubled in numbers. 

THE of a rifle bullet through the brain would not 
occupy more than the thousandth of a second; a stroke of lightning 
would through the body in much less time; thus a person 
killed by either of these means would die without consciousness 
having time to be produced, as proved by the placid aspect of 
those who have thus died. 

WHEN the anthracite coal up the Schuylkill at Mount Carbon 
was first effectively bre pen no way of igpiting it was known, 
and it was deemed of little value until an English chemist in 1810 
erected a furnace, and with three strong bellows succeeded in 
bringing out such an intense white heat from the coal as to melt 
platina. It then came into general use. 


In the late American war New England, of the loyal states, had 
the heaviest proportion of killed and wounded, nearly 45 per 1,000; 
the Western States had 37 per 1,000; the Middle States, 32 per 
1,000 ; and the Border States, 25 per 1,000. Kansas heads the 
list of states, having sent more than half its able-bodied popula- 
tion, and lost 61 of every 1,000 of them. 

In France, in 1670, during the reign of Louis XIV., it was 

that master masons, carpenters, and slaters should give 
their names and addresses to the commissioner of police for their 
| quarter, and be always prepared to turn out with their men 
immediately on an alarm of fire being given. They were to be 
| paid for working at fires, and heavily fined if absent. 

Tue following are the velocities of a few forces, the measure- 
ments throughout | in metres, in a second of time. :—Electricity, 
464,000,000; light, 300,000,000; sound through iron, 3,485; sound 
| through water and air, 1,435 and 332 respectively; le’s flight, 
| 35; nerve force, 28; greyhound or race horse, ‘9 arm in 
| throwing a stone, 22; gale of wind, 20; arterial wave, 9; muscular 
contraction, 1. 

In a creature so long as the whale the rate of nervous trans- 
mission becomes — perceptible when the extremities have to be 
moved. The fact of a harpoon having been thrown in the tail of 
a good-sized whale would not be announced in the brain of this 
creature till a second after it had entered, and it would take a 
little more than another second before the command to move its 
tail could reach the appropriate muscles. 

Ir has been estimated that the cost of arranging the water 
service of London, so as to have it constantly at high pressure, 




















and readily available by attaching hose and branch pipes to the 
hydrants, would be 000 square mile; and taking the area 
protection at fo square miles, outlay of about 





req an 
£51000,080'wenld be required, old the cnet of repairs, manage- 
ment, &c., would be from £40,000 to £50,000 per annum. 





improvements, to Seaham , 

A BED of graphite, in quality resembling that of Siberia, has 
been discovered near the Sea of Ast 

A TESTIMONIAL was presented to Captain Maury on Wednesday 
night, as a public recognition of services rendered to science. 

At a meeting of the London Common Council, held last week 
it was resolved to purchase Southwark Bridge for £200,000. 

Tr is understood that the Pollution of Rivers’ Commission will 
proceed forthwith to inquire into the state of the river Ouse. 

Messrs. Davipson AND Sons’ mills near Aberdeen were 
partially destroyed by fire on Tuesday. The loss is about £2,500. 

Tue Academy of Music at New York has been comptetely de- 
stroyed phy Preparations are already being made for rebuild- 
ing the edifice. 

Tue strike among the Sheffield filemakers is likely to end in 
the discomfiture of the men by the introduction of machinery 
worked by boys and labourers. 

THE series, of is said, in their mages Be Spaniants, 
are pro’ D 
ob cinch. oongla in tae I =~” Parnes 


Tue Academy of Sciences his ‘elected M. Marignac, of Genova, 
& co nding member for the section of chemistry, in the room 
of M. Henri Rose, of Berlin, deceased. 

A coMPANY has been formed in Victoria for the purpose of en- 
gaging extensively in whale fishing during the coming season with 
patent bomb-lances as a substitute for the old harpoons. 

Own Monday afternoon a boiler at the Weal Uny Mine, Corn- 
wall, exploded and severely injured four men, an caused heavy 
damage to property. The boiler was new, and weighed seven tons. 

THE submarine soleguaphintahie, which is to connect Vancouvers 
Island with Washington Territory, has been landed at Esquimalt, 
and, by the last advices, was to have been laid in a few days from 
the British gunboat Forward, 

Tue yield of petroleum in the United States during the last five 
years has been as follows :+-1861, 24,000,000 po Se ; 1802, 
40,000,000; 1863, 70,000,000; 1864, 87,000,000; 1865, 91,160,000. 
The product is now 14,000 barrels per day. 

GIGANTIC omnibuses, on a new model, have been constructed in 
Paris, specially for horse races and other out-door'sights, They 
are so contrived that upwards of fifty persons can be seated on the 
roof, and become a kind of travelling grand stand. 

ALL the packets belonging to the City of Dublin Steam Packet 
Company are now to be fitted with new boilers. Those for the 
Ulster are made. Notwi five years’ constant work, the 
hull of this vessel is found notte need any repair. 

Dr. Stones has reported to the New York Sanitary Committee 
tha: the gas companies have discovered a means of rendering their 
gas nearly if not quite inodorous, and that they will soon remedy 
an evil which is now the cause of much complaint. 

A SARcoPHA@3S froin the tomb of the Kings of Israel, a monu- 
ment of Hebriiy art, which some years since was found in the 
Holy Land, has lately been carried to Jaffa, and was embarked 
there on the 9th ult. for France, being intended for the museum of 
the Louvze. 

_A NEW method of finding oil prevails in West Virginia. A shaft 
is sunk nearly to the rock, tye it drifts are made in every 
direction, with a grade sufficient to lead the oil to a common 
centre, from which it is raised by a rotary pump, working at 300 
revolutions a minute. * 

THE present state of business affairs in Europe has forced some 
great industrials to entirely new outlets for their products. Thus 
the Belgian iromasters have been made to treat with New York 
direct, while the Montigny Company accepted a few days since 
a_contract for Bombay. 

Ir is well known that nitro-glycerine explodes at a temperature 
of 360 deg., and anyone desirous of testing this may so by 
apo | a wooden tube, filled with gunpowder of slow combustio 
in the oil ; light the powder with = my and the oil will be taised 
to the requisite degreé, when explosion will ensue, 

Tue partnership known as the Plymouth Iron Company, of the 
Plymouth Ironworks, Merthyr Tydfil, consisting of Messrs. 
Fothergill, Hankey, and Bateman, has been dissolved. It is 
understood, however, that the dissolution only refers to Mr. Bate- 
man, and that Messrs. Fothergill and Hankey will continue in 
the partnership. 

BIRMINGHAM purchases for manufacturing purposes 20,000 tons 
of copper perannum. She uses this quantity somewhat in the 
following mannér :—say, 7,000 tons for making yellow metal, 
6,000 tons for making tubes of copper and brass, 4,000 tons for 
making wire, and about 3,000 tons for making brass and other 
metallic mixtures. 

Gun paper has recently been proposed as a substitute for gun- 
powder, &c. It is made by impregnating paper with a compo- 
sition which consists of 9 per cent. chlorate of potash, 4} per 
cent. nitrate of potash, af per cent. ferrocyanide potassium, 
3} porwtans charcoal, y§, per cent. starch, 7$5 chromate potash, 
and nearly 80 per cent. water. 

A SINGULAR accident recently occurred on the Hudson River 
Railway. The engine of the morning express down, when just 
below eae aed struck a man, who was probabl, on 
the track, and t him the coweatcher, in which tion 
he was carried ten miles before the engineer discovered what had 
happened. Though badly injured, the man was alive and conscious 
at the last accounts. 

Ir is said that in the States the law against giving free passes 
on railroads is already substantially a dead letter. The Troy Whig 
tells of a case Rt ee Sey - ¥ that Lerged mere a 
commutation ‘or a year, yment of the trifling 
sum of ten cents. “ke same journal also Rints that editors are 
still to ride free in New Y as the fact of the companies adver- 
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tising in their journals make “‘employés. 
THE United States Senate has the House Bill prohibi 
the transportation of ni e in any vessel or con- 


veyi > anes coe of a fine of not more than 
5, ; Fg Ps in case of th freon a violation of this law, the 
¢ ; 


other su and labelled ‘‘ Nitro-glycerine—dangerous.” 
SE Crean eS HP a fine not exceeding 


Tue general application of oxygen to lighting and heating pur- 
pints bas boon = in Paris. The expense has hitherte heen 
the obstacle to its introduction, for although there 
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compress into cylinders and sell by the cubic foot. The materials 
boos aetbasowenp and the heat required to fuse them will 
e obtained from a The 
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TODD’S PATENT DUPLEX PLANING MACHINE 
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Mr. Topp, of Greenwich, has recently effected certain improve- 
ments in planing machines which appear to deserve the atten- 
tion of engineers, and having courteously placed drawings 
at our disposal, we are enabled to place full particulars before our 
readers. The principal peculiarity and chief advantages of this 
arrangement consists in its adaptability to plane every description 
of work usually performed either by single-acting or double- 
acting machines. The bed is fitted with an extra pair of 
standards, between which is placed a cross slide, which can be 
raised or lowered at pleasure, in the usual way. Upon each 
of these cross slides is mounted one or more slide saddles and 
tool holders. 

The two cross slides and tools can both be put in operation, or 


one cross slide only may be in use at a time, as the table is | 


actuated by gearing which produces uniform motion when planing 
in both directions of its movements, and slow cutting with 

return motions when one cross slide only’ is being used, for 
planing short articles or intricate work, as with a common planing 
machine. Small machines with tables wrought by rack and pinion 
will have their driving pulleys at or near the centre of the bed; 
the large machines, having their tables actuated by rack and 


pinion, will have their driving pulleys behind the side frames or | 
standards, about midway between the centre and the end of the | 


bed, to allow of standing room at each side of the machine; and 
all the machines with tables wrought by the screw will have 
their driving pulleys and gearing as shown in the engravings. 
Each of these planing machines may have from one to four slide 


saddles and tool-holders self-acting, vertical upon the faces | 
of the standards at 8S, T. From this description it will be evident | 
that with only one slide saddle and tool in action on each cross | 


slide, and one slide saddle and tool in action on each of the 
stan at S, T, three tools will be cutting alternately each way 
the table travels; one set of three tools taking the rough cuts, 
and one set of three tools doing the finishing cuts, and in lines 
all within a quarter of an inch of each other, so that the three 
sides of a square may be planed and completely finished by the 
tools once going over each side. For many purposes each cross 
slide may have a number of slide saddles and tool-holders upon 


quick | 











them when much horizontal planing requires to be done, and also 
rough planed and finished by the tools once passing over it. Any 
number of tools employed in these machines will all rest against 
and cut from firm abutments, so that the work produced cannot 
fail to be of the very best quality. The chief object of its manner 
of construction and action is to economise the time of the table 
running back idle, and the tear, wear, and steam power wasted in 


the common planing machine. One of Mr. Todd’s machines— | 


the first, we believe, constructed under the patent—is nearly com- 
pleted. 


tween the standards; and Fig. 4 an end elevation, showing the 
driving gear and strap pulleys A', A*, A‘. 


THE CONFEDERATE STATES PATENT-OFFICE.—As much curiosity 
has been expressed in regard to the Confederate States Patent- 
office, and the records accumulated by that defunct institution, we 
have made some inquiries, the result of which is as follows :—The 
Commissioner of the United States Patent-office, in June last, 
sent a commissioner to Richmond, Va., under the charge of Ex- 
Governor Farwell, of Wisconsin, one of the principal examiners of 
the Patent-office. He was furnished with orders from Major- 
Generals Halleck and Terry, and thoroughly examined the matter, 
| but without finding any specifications, drawings, or models. They, 
| together with the other records, are presumed to have been des- 
troyed in the fire which desolated the city.—Scientific American. 

ERUPTION PRODUCED BY AN ARTESIAN WELL.—A correspondent 
at Venice of the Independance Belge states that an artesian well 
was being dug in a garden, near the Church of St. Agnes at 
Venice, and had reached to a depth of fifty metres, when, in the 
afternoon of the 11th of April last, when the workmen had left off 
| work, a subterranean rumbling was heard, and a jet of water, the 
| diameter of the opening, and the height of a house, was thrown 
| from the mouth of the well. After some time the noise increased, 

and solid smoking masses were thrown up with the water, falling 
upon the houses near. It is even stated that the violence of the 
eruption was so great that a considerable crack was made in the 
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wall of the church, and the inhabitants of many of the neighbour- 
ing houses were compelled to leave them. After a time a large 
number of workmen were brought to the spot, and openings were 
made to allow the water to escape; this, according to the corre- 
spondent who sends the account, prevented any further mischief. 


| The eruption appears to have continued till half-past eleven at 
| night. 


WorkKMEN’s WAGES IN PiTTsBURGH.—The following schedule 
exhibits the average wages paid in the rolling mills during 1865, 


- _ y . . = p | and those now paid:— 
Fig. 1 is a side elevation; Fig. 2 a plan; Fig. 3a cross section be- | 


Average 1865. 1866. 

dols. dols. 

Puddling per ton .. «+ oe oe «eo of TOO oe oe oe 800 
NarseMG cc cc cc ce ce ce ce ED cc co ce ]«=6NS 
Mer ROUUER sc. co tcc oe 0s cet ce) §=6BD ce ce ce «=68S 
Plate rolling perday .. .. «- «2 «2 TOO wo « «. 750 
Plate heating perday .. .. «. «2 «+ S50 «se «s « 600 
Guide rolling perday .. .. «2 «2 «+ 450 «2 oe oe 475 
Sheet rolling perday .. .. «2 «2 « 1000 .. «2 «2 BNO 


Labourers per day oe oe STS «ct ce co =O 


Average increase 10°54 per cent. 
The following table shows the prices paid in glass works at the 
periods named:— 
April, 1865. 
dols. 

Vial blowers per month .. «2 ++ «+ «+ 165 os «2 oo 220 

Bottle blowers per month.. «- «+ «+ «+ 154 os oe os 205 

Window glass blowers per month .. .. «. 253 «2 «ws «+ 253 
While the wages of the window glass blowers, amounting to 
253 dols. per month, have not been increased, the wages of phial 
and bottle blowers average 33°23 per cent. over what they received 
one year ago. One year ago the average wages of good workmen 
was 2°50 dols. per day. On the first of the present month they were 
getting 3°50 dols. per day. They now demand an increase of fifty 
cents. per day. the increase of wages within a year, independent 
of the fifty cents they are now asking, amounts to thirty per cent. 
Apprentices get now 5 dols. per week, and one year ago but 
4dols. The of first-class workmen in the principal machine 
shops we have visited have been advanced on an average ten per 
cent. over what they received one year ugo.— Oi! News. 


April. 1866. 
dols 
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A cHEAP and portable instrument for setting-out railway and 
other curves is a desideratum in these days of ubiquitous railway 
engineering, especially as the cost, weight, and care required in 
the ordinary manipulation of a transit theodolite become quite 
irksome when rapidity and certainty of execution are required. 
The cycloscope, costing about one-tenth only of the price of a good 
Gin. transit theodolite, effects its purpose in a very superior 
manner, both in respect to time and trouble ; it also entirely 
eliminates all chances of errur. It is in effect an instrument for 
creating a number of reflected images of any object looked at, by 


CYCLOSCOPE. 

















combined reficction between two plane mirrors, so that the 
observer sees a number of repeated reflections, gradually growing 
fainter and fainter, like Pepper's ghosts, until lost in obscurity, | 
the first half-dozen or so bging those employed to place the suc- 
cessive ranging rods in line with them tively, i 
from the beginning of the curve. The modus operandi is identical | 
with the ordinary tangential angle method and the American 
degree method, and only differs from them in the mode of generat- 
ing the required tangential angle. A glance at the accompany- 
ing drawing, which shows the instrument full size, will show how 





whole curve, of any radius and of any length, no 
meorwende | Ag the support to the hand on the top of a 
ranging rod ket into the ground at the commencement of the 
curve, or elsewhere, as the accuracy of vision requires. For the 
satisfaction of the mathematician the following proof is ap- 
pended : 

COMBINED REFLECTIONS. 


Let AQ= a. 


BQ =6 A—~2 5 
Then AQ, =a. y 
and QQ, = 2« 


» QQ,=8+84+2a=244+28 


» QQ,=at2a+2Rt+e= | Q 2 
40428, \ =) 
Generally Q Qo, = 2na+2np \ / 
QQ n+) =(2n+2) a+ e+: 
2n8. ™ 
Similarly QQ'y, =2ne+2n8 ai 


QQ' 2,41 = (2na + (2n+ 2) 3. 
(Vide any work on physical opticr.) 


true circle, anc 
the images lie at 
equal distances 
from one another 
round the circle, 
equal to twice 
the angle between 
the two mirrors. 
The distance of 
the instrument 
from the first pole 
is indifferent. All 
the other images 
are formed behind 
itin a circleround 
the centre of in- 
winne tersection of the 

aa eee mirrors, or of the 
Tangential angle of one pole mirrors produced 
to the next = angle of the / in exactly the 
mirrors = 4 (central angle i same manner ani 


CENTRE 
circu. 
ovaAVe 





between the poles). at the same dis- 
tances from one 


another, what- 
ever be the distance of the first pole from the eye. The curve 
may be contirftued round the whole circumference of a circle with- 


| out any other assistance but a chain, and four or five poles may be 


planted from one point. 

The cycloscope can also be used very conveniently as a gonio- 
meter, for measuring crystal angles, or for measuring distances, 
&c. It is the invention of Mr. H. Temple Humphreys, C.E., and 
is manufactured solely by Mr. Wm. P. Stanley, mathematical 
instrument maker, Great-turnstile, Holborn, W.C. 











ERICSSON’S ENGINES—SECTION THROUGH CYLINDERS. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








ERICSSON’S ENGINES, 


S1r,—I have just read a letter from Mr. Phipps, which appeared 
in Tae Encineer for April the 27th, and as this letter is cal- 
culated to convey a very erroneous impression, I request space to 
correct the statements it contains. 

Referring to Mr. Isherwood’s ‘‘ Experimental Researches on 
Steam zine ” the work from which your correspondent 
obtained his information, I find it stated, at page 340, that the 
cost of the horse power in the engines of the Monitor when cutting 
off at 0°425 of the stroke of the piston from the commencement, 
is 277 per cent. more than in the U. 8. paddlewheel steamer 
Michigan. ‘Great as this excess appears,” says Mr. Isherwood, 








‘it is no more than what the conditions fully warrant us to ex- 
pect, and should be decisive against the use of such a type of 
engine.” Mr. Isherwood accounts for this great loss of power in 
the following manner: “From the description of the Monitor 
engine it will be perceived that two cylinders occupy the same 
barrel, the separation being made by a simple partition of cast iron 
in the centre. Further, that during a large portion of the time 
the boiler steam occupies one end of the cylinder while the adja- 
cent end of the other cylinder is open to the condenser. There is, 
consequently, one end of one =~ maintained at the tempera- 
= = the boiler par oy Be e sd adjacent end of the — 
cylind>r, separated only by a cast iron partition, is exposed to the 
temperature of the co . This arrangement, immaterial as 
it appears—-and is in a mechanical point of view 

affects the economical result by its great influence on 





condensation. To appreciate it it is only necessary to the 
piston of the Et... engine, for example, to be near the outboar4 
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end of its stroke, in which case nearly the whole of the cylinder 
of that engine will be filled with steam. At this moment the 
piston of the port engine is near the centre of its stroke, and about 
one half of the port cylinder adjacent to the starboard cylinder 
will be open to the condenser i in- 
fl ; quently the boiler steam in the starboard cylinder 
has been exposed for about one half of the stroke of its piston to 
this refrigerating influence from the port cylinder, transmitted 
through the iron partition of the two cylinders, which, as their 
diameter is great me) pe aes to the stroke of wae piston, forms 


a la 


rge proportion 
does the evil end here; for as the sides of both cylinders are the 
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the metal of the cylinder, as Mr. Isherwood states, must travel a 
distance of 6in. from a to 6, or from 6b to a, in less than half a 
second, in order to produce the baneful effect pointed out by the 
author of ‘‘ Experimental Researches.” It will not be necessary to 
demonstrate that heat cannot be transmitted 6in. of 
metal in half a second, and it would be an insult to the intelli- 
gence of your readers to detain them by disproving Mr. Isherwood’s 
assertion, that a considerable amount of the motive force is lost 
by thus transmitting heat back and forwards through the sub- 
stance of the cylinder. 

With regard to the supposed rapid transmission of heat through 
the ‘‘iron partition of the two cylinders,” you will find on 
referring to the section, that no transmission of heat can take 
place, since the two bottoms are separated by a stationary body of air 
or vapour, In the ordinary cylinder bottom the outside of the metal 
acquires during regular working of the engine a permanent 
temperature, attended by a constant loss of heat radiated into and 
continually absorbed by the atmosphere. In the case of the 
bottom plates of the Monitor’s cylinder a permanent temperature 
is also acquired, but there is no loss of heat by radiation after the 
intervening small body of air or vapour has attained maximum 
temperature. It may be truly said that the Monitor engine, with 
its cylinders combined in one casting, furnishes the only instance 
in which no heat is lost by radiation through the cylinder bottom. 
Having thus disposed of the absurd notion that a vast quantity of 
heat is transmitted from cylinder to cylinder, we now come to the 
question of increased internal cylinder surface consequent on the 
application of the trunk. Mr. Isherwood treats this question as 
one of such great importance that I have taken the trouble to 
ascertain the exact amount of increase. Area of 40in. cylinder, 
1,256 square inches; area of 1]3}in. trunk, 143 square inches. 
Deducting from this 20 square inches for a din. piston rod, which 
the ordinary engine would require, we have a difference of 123 
square inches occupied by the trunk, But the trunk only affects 
the outboard end of the cylinder, and hence the mean area taken 
up is only 614 square inches. To make up for this loss of area 
the diameter of the cylinder, it will be found by calculation, has 
only to be increased }%ths of an inch. I should be trifling with 
the patience of your readers were I to enter on a calculation to 
show the amount of loss attending such small increase of the 
diameter of the cylinder. Only one more point, urged by Mr. 
Isherwood against the Monitor engine in explanation of the asserted 
27 per cent. loss of motive force, r ins to be idered, viz., 
the effect of the trunk, which he callsa “ refrigerator of maximum 
power.” Mr. Isherwood devotes so much time to the theoretical 
consideration of the steam engine that I can well understand 
that the has no time left for practice; otherwise I should feel 
surprised at his ignorance of the fact that the great difficulty with 
trunk engines is that of keeping the packing steam tight without 
causing over-heating. Experience shows that the best that can 
be done in practice is to prevent the trunk from exceeding the 
initial temperature of the steam ; and hence the trunk in place of 
pains a ‘refrigerator of maximum power,” is actually a super- 

eater. 

It will be asked by what process did Mr. Isherwood ascertain 
the amount of the asspmed loss of power for which he accounts 
by this extraordinary reasoning? He placed, according to his 
statement in ‘‘ Experimental Researches,” a tank on a wharf, to 
which the Monitor was made fast. From this tank he suppiied 
the boilers of the vessel by means of temporary feed pipes. 
Steam having been raised, the engines were started and kept in 
motion for seventy-two hours in succession. Indicator cards were 
taken every hour, by means of which the mean indicated horse- 
power exerted by the engines was ascertained. This was compared 
with the quantity of water measured into the tank and supposed 
to have been converted into steam. The utmost precision was 
practised, the water run into the tank was ascertained to the 
third decimal of a pound, the barometer and direction of the 
wind carefully noted. The difference between the indicated 
power and that which ought to have been produced according to 
the quantity of water used, supposed to have been converted into 
steam, was set down as ‘‘loss occasioned by cylinder conden- 
sation.” I observe that Mr. Isherwood’s tables and calculations 
make no allowance for condensation in the steam pipes and valve 
chests. Loss by leaks through the pistons, valves and glands— 
leaks and waste of water and steam in the boilers—ail these 
sources of loss appear to be ignored by the experimentalist, and 
every pound of water measured into ,the tanks is debited to the 
engine. <A balance is then struck by deducting the indicated 
horse-power, and the difference put down as ‘loss caused by 
cylinder condensation.” I abstain from criticising this rough 
and unsatisfactory mode of deciding the nice point of cylinder 
condensation, but I cannot omit adverting to the fact that while 
the pressure in the boilers, during the trial of seventy-two hours, 
was kept at 171b. above the atmosphere, the pressure admitted 
into the cylinders was only 1#lb. above the atmosphere. The 
tables show that in order to maintain this low working pressure 
in the engines the throttle valve was set permanently at an 
opening of four square inches. In view of the magnitude of the 
engine—two double-acting cylinders of 40in. diameter—the ad- 
mitting the steam through a single opening of such small area was 
certainly a most singular expedient. Had the object of the trial 
been to exhibit a minimum indicated horse-power a more effective 
expedient could not have been devised. As the mean area of the 
piston, according to the tables, was 1,185 square inches, about 
three hundred times greater than the area of the throttle valve, 
the speed of the pistons being at the same time upwards of 2°5ft. 
~ second, some idea may be formed of the amount of dynamic 

orce exerted and heat extinguished in passing the steam from the 
boilers to the engines. Yet this waste of force was ignored by 
the experimentalist, and the indicated piston power alone was set 
against the water measured into the tank. 

Apart from these facts, the most critical examination of the 
annexed section of the cylinders of the Monitor fails to discover 
any error of construction productive of cylinder condensation to 
& greater extent than in the serew engines of the most celebrated 
makers, AN AMERICAN ENGINEER. 








LAYING OUT RAILWAY CURVES BY THE THEODOLITE AND 
CHAIN, 

Sm,—In the number for August, 1862, of the Civil Engineer 
and Architect's Journal, Professor Rankine will find a letter to the 
editor from Mr. Brodie putting forward his claims to being the 
firsts engineer who had employed that method of laying out 
railway curves, generally known to the profession as. Rankine’s 
method. In an article of mine published in the July number, 
1862, of the above journal, ‘‘On the Laying Out of Railway 
Curves,” where the merits of the different methods in ordinary 
use among engineers are gone into, I gave the credit of the 
introduction of this method to Professor Rankine, and there is no 
doubt that he was the first to publish any information respecting 





it. It was in the office of Mr. W. R. Le Fanu, M.LC.E., and 
Commissioners of Public Works in 


employed his assistants. An authority among our Gallic 
poe re dal ae is the first to put 
before the public the advantage of any new plan or invention is 
justly entitled to whatever merit belongs to it. Be this as it may, 
one point may be most certainly relied upon, and that is, that 
even if the real inventor of the method in question—if there is 
such a person—could substantiate his claim, he would find out 
he was too late, and that the professor's name is inseparably 
connected with this elegant problem of practical engineering. 
Clapham, 2nd June, 1866. THOMAS CARGILL, C.E. 





MARINE ENGINES. 

S1r,—In reply to your remark on Mr. Winton’s letter of the 

9th inst., may ? take ~ liberty of an roe peperne ys Fa ask 
ou, and, through you the engineering pu if a more efficacious 

pe more simple method than he proposes might not be found ina 

revolving engine ? “ 

Some well — on what “ne ont I Pg * of the ‘ee 
whelming judice against the possibility perfection being 
attained 5 this species of engine, yet I trust there are those to 
be found so little bigotted as to deem perfection possible, provided 
the following great faults were surmounted :—The difficulty of 
keeping it steam-tight; the excess of friction or rubbing surface; 
the variableness of the area of piston; the unequal leverage; the 
want of uniformity in the wear of the rages, parts; the existence 
in most cases of a dead or neutral point; and the small amount of 
area of piston for the steam to act on. 

If all these can be overcome and cheapness and simplicity be 
added, I see no reason why all that is desired may not be attained; 
and I have reason to think they may. ALPHA. 

May 29th, 1866. 





TELEGRAPHY FIVE HUNDRED YEARS AGO. 

S1r,—I shall be glad by your inserting in your valuable paper 
the following which has come under my notice, proving that the 
knowledge of magnetic telegraphy was known 500 years since. 

In the thirteenth century there lived a Jewish Rabbi, who wrote 
a philosophical work, called ‘‘Scheloh,” printed in Amsterdam. 
In this book is to be found (page 20) the following interesting 
observation :—‘‘ There is a great mystery in a stone called magnet, 
being a precious iron one. You will understand that to make it 
useful you must place one part in one corner and another part in 
another corner. Even should they be 1,000 of miles apart, as soon 
as they are communicated with you will find they will work 
together, as every mark you have made on one corner will be 
found at the same time on the other.” 

There is no doubt from this that telegraphy was known some 
centuries since, although our forefathers were ignorant of the 
means of bringing it to its present wonderful perfection. 

8. CoHNE. 

66, Trinity-square, Borough, London, 4th June, 1866. 

[The extract is curious, but we do not attach as much import- 
ance to it as our correspondent does,—Eb. E.] 





HIGH-SPEED ENGINES FOR MARINE PURPOSES. 

Srr,—Engines should always be designed to meet the require- 
ments of the trade for which they are constructed. Your corre- 
spondent, ‘J. B,” thinks pure high-pressure engines not suited for 
ocean navigation, neither do I with 601b. steam, yet we have many 
high-pressure engines designed for special purposes, such as our 
fleet of gun-boats, river navigation, and many other instances, 
where moderately pure water is obtained. (I may here mention that 
the boilers ‘* locomotive type” for the steamers made for the navi- 
gation of the rivers of India, carried a steam-pressure of 1001b. per 
square inch). The points I raised in my former letter were simply 
the diameter of cylinder and speed of piston, with reducing gear 
for screw propeller; and if “J. B.” turns to my letter he will see I 
quoted cylinders of 22}in. diameter. Now these are low-pressure 
condensing engines, with steam in boilers of, say, 30 1b. per square 
inch, same power in H,M.g. Collingwood, two cylinders 633in. 
diameter. 

When I wish to increase the boiler pressure to 60 1b. per square 
inch, for aspeed of piston of 800ft. per minute, with six cylinders 
of 16in. diameter, with surface condensers, I would first provide for 
the steam blast so essential for rapid evaporation. I would only use 
one or two cylinders for that purpose, or the circulating pump 
engine for the surface condenser, if so fitted, the waste steam 
blowing direct up the chimney ; the remaining cylinders being high- 
pressure condensing engines. Thus, I hope, ‘‘J. B.” will be fully 
satisfied that a steam-pressure of 60 ib. per square inch could easily 
be obtained for ocean steamers without salting up the boilers; and 
when we hear that some marine boilers have been tested to 
1,000 1b. water-pressure, we can, in all safety, have 601b. steam- 
pressure. There is a great difference of opinion in the engineering 
world, but I hope amongst that vast body many may recognise the 
advantages to be derived from high-speed engines. 

This plan of engine seems well adapted for ‘‘ twin screw pro- 
pulsion,” the condenser in the centre of ship. The framing for 
engines would be cast on the condenser, the cylinders placed 
diagonally, with separate engine shafts for each propeller, the 
air pump placed vertically, worked by eccentrics on the end of 
engine shafts; and, as I stated in my former letter, the engines 
would be below the water line. JOHN G, WINTON. 

13, Gladston-street, 4th June, 1866. - 

P.S.—I see you stated that this subject had appeared in THE 
ENGINEER years ago, and quite agree with you that it is one of 
very great interest. Mr. RK. Morrison, of Newcastle, used 60 lb. 
steam pressure for marine purposes some years back; it has not 
come much into use, simply owing to the fact that the pressure is 
too great for large cylinders, the present heavy crank shafts, &c., 
in fact, the whole engine, requiring to be made much stronger. 

J.8. W. 





BOVILL ¥. GOODIER, 

Str,—As an Englishman, prompted by a desire to see justice 
done in all cases of dispute between my Fellow countrymen, I beg 
leave to call your attention to a few remarks on the case of Bovill 
v. Goodier, and the judgment of the Master of the Rolls respecting 
it in the Court of Chancery on the 18th ult. 

Believing, as I do, that we arecomparatively unknown toeach other, 
I think it advisable to inform you that I am neither a miller nor a 
millowner, and therefore the remarks I am about to make cannot 
be ascribed to motives of self-interest, while a considerable amount 
of experience at a former period of my life touching all the matters 
in dispute may be considered by some of your readers a sufficient 
apology for this intrusion. 

For my information respecting the judgment on the before- 
named case I am indebted to the Mark-lane Express, and for some 
valuable remarks thereon to your publication of the 27th ult.; and 
it appears to me that so far paca the late proceedings in Chancery 
having cleared away the stivey atmosphere always hanging about 
this patent, it has only rendered it more dense by makingconfusion 
still more confused. Is this to be wondered at, since the law 
imposes a duty on our judges for which they are not prepared? 
I do not say this in a way of disrespect, but when justice is con- 
cerned we claim the right to speak plainly, believing that it is no 
disparagement to the abilities of any set of men engaged in their 
special, but very different pursuits, that they do not possess that 
scientific and practical knowledge so indispensable to the formation 
of a correct judgment in cases such as these, since to obtain it the 
most extensive practice is hardly sufficient. 

It may be denied, but cannot be disproved, that, in the absence 
of such knowledge, the strongest minds are often much more 
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the parties to submit this case to arbitra be 
expected that we (himself and the jury) should be able to do 
justice in our judgment of things of which we are so ignorant.” 
A more Papen or conclusive confirmation of what I have just said 
cannot i 


application of the blast to the grinding surfaces, as they introduce 
very important improvements in manufacture of wheat and 
other grain into meal and flour!” Now we cannot for a moment 
suppose these words were meant to make a false impression, but 
that they are calculated to do so, and that they were the conse- 
pm of a false impression in his lordship’s own mind, cannot be 
oubted fora moment. “Tis true he does not say the quality of 
the meal and flour is so much improved by such combination, but 
what other inference can be drawn from his words? The combi- 
nation, however, of the exhaust with the blast has nothing to do 
with the improved quality of the meal and flour, that being due 
exclusively to the blast, which was public property at the time the 
words were spoken. The only use of the exhaust as applied to 
millstones is that of getting rid of the stive or mill dust, and 
hence such words from Lord Campbell can only be accounted for 
by ep | that such was his lordship’s impression; and the same 
may be said of the words of the Master of the Rolls, where, in 
trasting other patents with that of the plaintiff, he says of the 
plaintiff's, “ which is confessedly a process of great value,” but as 
no one acquainted with the real merits of the case can in truth 
make such confession, what is this. but speaking from hearsay or 
impression. 

n corroboration of the assertion that the improvements in 
grinding is due to the blast without such combination, I may 
name the fact of Mr. Diver, of Battersea, and other millers, 
having paid Mr. Bovill some th ds of p for the use of 
the blast only, before the combination of the exhaust, notwith- 
standing the increase of dust caused by the use of it. It should 
also be remembered, in justice to others, that Mr. Bovill was not 
the inventor of the blast. Bryan Corcoran gave the idea of the 
desirability of air to millstones by his patent for it in 1843; but 
his mode of doing it was not effective. In 1844 Robert Gordon 
took another patent for another mode of doing it, but as he 
allowed the air to escape in the eye of the runner before it came to 
the grinding surfaces his success was very partial. Then came Mr. 
Boviil’s first and now expired patent of 1846, and this completed 
the application by enclosing the eye of the runner stone, which 
Gordon had left open. 

It is clear, therefore, that the application of air to millstones 
was a progressive work, in which three persons at least were 
engaged; and although the last patent for it was granted to 
G. H. Bovill, he was not the inventor of the last improvement, 
that being, as may be seen by reference to his specification, the in- 
vention of ‘‘a certain foreigner residing abroad,” of whom he 
purchased it. This should be known, nut only in justice to the 
real inventors, as far as they are known, but also to correct the 
misapprehension likely to ensue by reading what is said in the 
first part of the judgment about the fate of successful inventors. 
Soon after the millers began to work on Mr, Bovill’s patent they 
found that although the blast greatly improved the quality of the 
flour, the greater amount of dust occasioned by it was very 
annoying; and this, after a little time, led to the application of a 
remedy, and that was the exhaust. It also appears that Mr. Potto 
Brown, at St. Ives; Mr. Kidd, at Isleworth; Messrs. Kingsford, at 
Dartford; Mr. Fison, at Ipswich, and others, did actually apply 
exhaust to their respective mills before the date of the patent, and 
that evidence has been adduced to that effect. How is it, then, 
we find the following words in the judgment :—‘‘ But I am of 
opinion that the application of the exhaust to drawing away the 
plenum is a material invention of the plaintiff by itself.” Opinions 
given on'the patent laws, and sometimes acted upon, render it 
very difficult for any plain man to understand them. But it would 
appear that the combination of any number of well-known things 
to produce some new and useful etfect would be the subject of a 
patent. In such case the patent is for such particular combina- 
tion, and not for the effect produced; if so, any other combination 
employed to produce the same effect would not be an infringement 
of such patent, otherwise the patent would not be for the combina- 
tion but the effect. Alsoit is clear that the separate of such 
combination not being new must remain as open to the use of all 
as they did before the date of such patent. Now the plaintiff's 

atent differs a little from the above, as one of the things com- 
bined is supposed to be new. Since the disclaimer it is really a 
combination, not of three as stated, but of four things; there are a 
fixed top millstone, the blast, the exhaust, and the stive filtering 
process; and the evidence adduced shows that three of these were 
known and variously applied before the date of the patent; the 
novelty of one only, the fixed top stone, has not been disproved. 
It appears, therefore, that the validity of this patent must rest on 
the specifi bination claimed, except in so far as relates to the 
fixed top stone, supposed to be new; and if so the public right to 
use or employ the other three remains the same now as before the 
date of the patent. The contrary supposition of exclusive right to 
old things founded on a new combination is too preposterous to be 
entertained fora moment. But in this case, until the novelty of 
the fixed stone is disproved, it seems only equitable and just that 
the patentee should have the exclusive right to it separately, as 
well as in combination, during the term of his patent. This 
seeins to be the common sense view of the matter, with which law 
is always supposed to be in harmony. 

Now, if the above is correct, Mr. Bovill’s patent can only be 
infringed in two ways, one by employing or working upon the 
patentee’s combination, and the others by the employment of a 
fixed top stone combined or not with the other parts; but, strange 
to say, by the late judgment Mr. Goodier is set down as an 
infringer of the patentee’s rights, notwithstanding he has neither 
worked the combination nor in any way employed a fixed top stone. 
The parts of the patents declared to be infringed are, first, in 
respect to the exhaust, and, secondly, to that of the stive filtering 

Tocess. 

. To ascertain in what way the defendant had infringed, we may 
now turn to the judgment, and if the specification was said by 
Lord Campbell to be “‘ somewhat conflicting,” -what shall be said 
of the judgment, in which the defendant’s fan in one place is said 
to be fixed on a spindle below the millstones, and at another to be 
attached to the lower stone, and in a third to be placed in the mill- 
stone case itself? And not less extraordinary is the description of 
its effect; at one part, it is said—‘‘ The effect of the action of this 
fan is that the dusty air of the plenum is driven or blown out of 
the escape pipe;” at another that its action is to drive the dusty 
air from the plenum (which sounds something like driving a horse 
away from his own body). And, again, speaking in reference to 
the defendant—** By means of this fan he exhausts the air from 
the millstone case,” so that he both blows into and exhausts the 
same cavity at the same time by a fan which is fixed on the spindle, 
and to the lower stcne, and yet works in the millstone case itself. 
If all this were correct it would be a very extraordinary fan, and, in 
point of novelty, well deserving a patent. I am, however, incli 

to believe that this is a simple fan fixed on the millstone spindle, 
and turns with it in a case of its own and not in the tone 
case itself, and that it does not act as an exhaust to the mill- 
stone casing, that is, to draw away the plenum as the plaintiff does, 
and others have done before the date of his patent, but as a 
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blower to blow out the stive from the stone casing, which can | man would be more capable than his to answer and settle NEW ELECTRO-MAGNETIC MACHINE FOR THE 
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evidence has been adduced to that effect, and as, notwi 
this, I find these words in the judgment—‘No. 2 (the exhaust 
taken separately is also described as an invention by itself and not 
in combination;” and as the t of this part of the 
t rests mainly, if not entirely, on the above supposition, I 
to call your. particular attention to the following very con- 
clusive proof that the before-named supposition is a 
fallacy. In doing this I shall not call over again the witnesses 
whose evidence has been already given. One more must be suffi- 
cient, because it is the patentee , whose evidence is very 
clearly given in his own words and in his own specification (see 
page 8—20), where, speaking of the exhaust, he concludes by 
these words :—‘‘ This part of my invention relates only to sucking 
away the plenum of dusty air forced through the stones, and not 
to employing a sufficient exhausting — to induce a current of 
air between the stones without a blast, this having before been 
practised.” ; 
Now, Sir, if words have any ing, the above declare very 
lainly, and that by the patentee hi that the exhaust had 
n in practical operation before the date of his patent. On 
what, then, we may now ask, does the patentee’s claims rest, as 
far as regards the exhaust, except in a way of combination? It 
cannot be to what he calls sucking away the dusty air or stive, for 
that was common to every exhaust before; henc2 it is reduced to 
the amount of the exhausting power; and as he employs a fan for 
exhausting, practically speaking his claim amounts to this :—‘‘I 
employ a fan exhaust as others have done, but I do not run my 
fan quite so fast as others have done before, and that is my inven- 
tion!” Was ever the comely proportion of things contemplated 
as worthy of reward by the grant of a monopoly ever so wire- 
drawn down as this ? 

To persons unacquainted with the subject, the above must look 
very much like an exaggeration, but as an engineer, I ask you, Sir, 
this simple question— Would not such an exhaust as the patentee 
admits to have been in practical operation before the date of his 
patent have done precisely what the patentee describes as necessary 
to be done in his mode of working, without any alteration what- 
ever, except that of a little reduction of its speed? There can be 
but one answer, and that is, Yes; and hence there is no exaggera- 
tion in my previous remarks. 

I submit, therefore, that the exhaust to millstone cases was 
public property at the time Mr. Bovill obtained his patent, and so, 
of course, it oe remains, Except, therefore, in a way of com- 
bination Mr. Bovill can, in my opinion,.legally have no more right 
to it than any other person; and I will add that, as our judges are 
not the men to set law and justice at defiance, nothing but a sad 
misunderstanding of the facts of the case can account for a 
judgment declaring the exhaust, as connected ‘with the plaintifi’s 
patent, ‘‘an invention by itself and not in combination.” 

When all the facts I have stated relative to the exhaust are 
well considered, how, except upon the patentee’s great reliance on 
the general impression that his process is “‘one of great value,” 
and is, therefore, entitled to the protection of the law, can we 
account for the late proceedings against Mr. Goodier, more 
especially when it is remembered that in addition to what I 
believe to be the fact that the exhaust, being both in law and 
justice public property, that other and still more startling fact 
that in Mr, Goodier’s mode of working he neither employs a blast 
to the stones to create a plenum nor an exhaust to draw a plenum 
away, but, on the contrary, has adopted another, and I believe a 
new, mode of effecting his object, rendering a steady and uniform 
plenum in the millstone casing indispensable to its proper perfor- 
mance, whichis just the opposite of what the patentee claims ; and as 
a proof that the patentee has not erred in the before-named confi- 
dence, I quote what follows from the judgment:—‘*‘ It is wholly 
immaterial, it appears to me, for this purpose, whether the air 
that is expelled from the millstone case is drawn through the eye 
of the millstone case, or whether it is drawn up through the meal 
spout, or whether it is introduced through pipes constructed 
specially for the purpose of admitting the air.” Now, although 
we, as engineers, cannot follow the learned judge in such flights of 
fancy, we think we shall not be far wrong in concluding that 
whatever means anyone may employ for getting rid of the stive in 
wah ng he must be considefed as an infringer of the patentee’s 
rights. 

With regard to the alleged infringement by the defendant of the 
patentee’s stive filtering process, little need be said to show on 
what a very sandy foundation itis built. For the charge against the 
defendant I again quote from the judgment. After speaking of 
the plaintiff's invention or process of filtering the stive, the 
Master of the Rolls proceeds to a description of the defendant’s, 
thus :—‘* But in the defendant's process this is done through a long 
pipe or horizontal shaft, at the bottom of which is placed the 
porous fabric which receives the stive, from whence it is removed 
trom time to time ;” but as stive is air holding fine flour in suspen- 
sion, it is not stive, but the fine flour precipitated from the stive 
on the porous fabric that is removed from time to time. 

From the above, and what is said elsewhere, I conclude that the 
defendant blows the stivefrom the millstone casing intoa long horizon- 
tultrunk having no bottoniexcept what is called by the plaintiff porous 
fabric, and if so it is certainly difficult to imagine by what process 
of reasoning this can be construed into infringement; for as the 
stive moves along this trunk there must of necessity be a constant 
precipitation of the fine flour from the stive, as in all other places 
where stive is, and the flour so precipitated during only a few 
minutes could not fail so to choke the porous fabric as to render 
it totally useless as a stive filter. Even when such fabric is em- 
ae se with a surface incom bly larger, vertically disposed, and 

orizontally above, as a cling, such surface requires sweeping 
orsome other means to keep it sufficiently clear of flour to allow 
the air to pass, how then can it be supposed that so small a sur- 
face, and that so badly disposed, could ever have been intended to 
act as a filter? Other purposes it might answer, such as for the 
escape of heat and vapour, but against the possibility of its acting 
as a filter, and the correct: of the decision that this is an infringe- 
ment of the patentee’s rights, it would, perhaps, be difficult to 
find anything more conclusive than the Master of the Rolls’ own 
statement that from this self-same porous fabric the stive (meaning 
the flour) is removed from time to time. 

For the sake of argument I have supposed the plaintiff's patent 
to be valid as a combination, but there are fair and legitimate 
grounds for questioning even this. By law the validity of the 
patent is made to depend as much upon a full description of the 
invention as a proof of novelty and usefulness, The patentee is 
bound to declare ‘hot only the nature of his invention, but fully 
describe ‘the manner in which the same: is to be performed.” 
But that the patentee has not done so cannot fairly bedisputed. This 
objection appears to have been made by Lord Campbell, thus:— 
“* How can a judge take upon himself to say that this (practically 
speaking, no description) niay hot be eriough to enable'a workinan 
of competent skill to construct the machinery?” Such inability we 
can well conceive, but cannot see how it can settle the question of 
sufficiency; but I will venture to say that should his lordship ever 
be so unfortunate as to erect a mill and order his competent work- 
men to apply an exhaust to it with no other information than can 
be found in the specification (for a plan or drawing of it there is 
not), his competent man would so trouble his ip with 
questions as to the size of the fan, its speed, its situation relative 
to other parts of the mill, the size of the air trtinks, their proper 
place of attachment to the casing, &c. &c., which the i 
tion says nothing at all about, arid his lordship would, doubtless, be 
quite unable toanswer, and which his competent workman would 
only be able ‘to find out after many trials and failures, attended 

ith useless loss of time and expense (against all which the law 
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wisely provides). Isay, Sir, that after such experience as this, no 
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his mill. 


P.8. I beg to call your attention to a mistake in your 

the 27th ult. The disclaimer of Mr. Bovill referred not to the 
top but the bottom stone. a. Saety he claimed:—First, for the 
rotation of the bed'stone of the top one, and secondly, for 
fixing the top stone. The novelty of the first he has disclaimed, 
but retains the second, which he now calls the first, es 
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RE CENTRIFUGAL PUMPS, aa 

Sizn,—In my former letter on this subject, which ‘you kindly 
inserted on the 27th ult., I pointed out the desirability of reducing 
the speed of the pump disc, which might be obtained by making 
its arms of a nearly radial form, as well as by increasing its 
diameter. I also described one of the causes for the reduction 
of the expenditure of power coincident with the adoption of the 
radial form of area, and now wish to state another reason why an 
additional reduction in power might be expected on increasing the 
diameter of the pump disc, if there were not certain counteracting 
influences, which I shall describe hereafter. 

Water enters the disc in the middle near the axis of the 
spindle, is there deflected all round in a direction perpendicular to 
its original line of movement, and subsequently comes into contact 
with the inner edges of the revolving arms. These arms, moving 
in a circle, i.¢., at right angles to the movement of the water, 
naturally come into more or less violent contact with it, according 
totheirspeed. Now, thenecessary number of revolutionsof the pump 
disc for the delivery of water at certain heights being as nearly 
as possible inversely proportionate to the diameter of the disc, 
other conditions being equal, it follows the circumferential velocity 
at the inner opening will be reduced, as the diameter of the pump 
discis increased. Hereby thesudden action upon the wateris reduced 
in intensity, and the transmission of movement to the same made 
more gradual, which is still further improved upon in the large 
disc by the lengthened period of contact between the water and 
the arms. On this account a saving in power is effected. 

Thus far the increase in the diameter of the disc would be fol- 
lowed nearly in the inverse ratio by a reduction in the amount of 
power necessary for working the pump. But the increase of 
resistance on the outer surfaces of the disc grows even more 
rapidly than in proportion with the enlargement of its diameter, 
and is caused in two ways, viz., first, by the friction produced 
through pressure due to the height of delivery; and; secondly, by 
that produced through the stoppage of water at the diaphragm 
cast across the pump casing. 

As regards the former, it principally depends upon three items, 
viz., speed at circumference of disc, pressure per unit upon both 
outside surfaces of same, and extent of such surfaces under 
pressure. On increasing the diameter of the disc, whilst leavin 
unaltered the height of delivery, the circumferential velocity will 
remain unaltered too, whereas the surface of the disc is increased 
with the square of its diameter: thereby is exposed to the pres- 
sure of water and t¢ the friction resulting therefrom, a propor- 
tionately larger surface in motion than would be the case with a 
smaller pump disc. And as, for reasons given before, it is even 
more desirable to increase the diameter of the disc with the height 
of delivery, this additional friction is felt to be doubly injurious 
if large pumps are used for high lifts. 

The loss by friction is, besides, materially increased, as stated 
under No. 2, by the diaphragm cast across the pump casing for the 

of preventing the rotation of water and its return from 


powerful method of inducing currents of electricity for the 
production of the electric light, resulting in the manufacture of a 
machine described in Tue Exortverr, has been promptly 
taken up Government. The Commissioners of Northern 
Lighthouses have ordered a machine, which is now in course of 
construction, and consists of two distinct and separate portions, 
namely, a magneto-electric machine and an electro-magnetic 
machine, the latter, however, being considered only an accessory 
to the former. Figs. 1, 2, 3, 4, and 5 of the accompanying en- 


ving the 7-inch machine now being constructed by 
inert and Co., for the commissioners. Fig, 1 is a side 
elevation of tachine; Fig. 2 is an end elevation; Fig. 3 is a 


plan; Fig. 4 is an end elevation in section of the magnet cylinder 
and armature; Fig. 5 is a side view of the armature complete. 
Sixteen nent magnets of horse-shoe form a, a, a, a, 
Figs 4, 2. are fixed on the magnet cylinder b,b. Lach of 
4 weighs about 3 lb., and will sustain a 
of wbhout 20lb. The magnet cylinder }, an end view of 
Ww ‘on a larger scale is shown in Fig. 4, is formed of two 
‘segmental pieces of cast iron c, c, and of two pieces of brass, d, d, 
of the same length as the segmental pieces of cast iron, all of 
which arg bolted together at the top and bottom with small 
brass bolts e, ¢, in such a manner as to form a compound hollow 
cylinder of brass and iron, A smooth and parallel hole two 
inches and a half in diameter, is bored through the cylinder. 
Two pillars of wrought iron, f, f, are screwed into the cast iron 
projections g, g, at each end of the magnet cylinder for the 
purpose of holding the cross-heads h, hk. These crossheads are 
made of brass, and are bored out concentrically with the hole 
‘the ‘magnet cylinder; they are also fitted with steps 
which form suitable bearings, in which the journals of the arma- 
ture revolve. 
g The armature ¢, shown in section on a larger scale in Fig. 4, 
and complete in Fig. 5, is made of cast iron turned parallel 
throughout its entire length, and about one-twentieth of an inch 
less in diameter than the hole in the magnet cylinder, so that 
it may revolve in very close proximity to the interior of the said 
cylinder but without touching. Two brass discs or caps, &, k', 
Yi . 6, having concentric prolongations for holding the steel 
jo 1, 1, 'aré “fitted ‘by means of screws, one at each end of 
the armature. “A pulléy m, for driving the armature, is fixed 
upon the cylindrical axis of the cap k and upon the axis of the 
cap k'. At the other end of the armature a commutator, n, n', of 
hardened steel is: also fixed. About 50ft. of insulated copper 
wire, one-eighth of an inch in diameter, is wound upon the 
armature in the direction of its length, as shown in Fig. 5. The 
inner extremity of the wire is fixed in metallic contact with 
the armature, and its outer extremity is connected with the 
insulated half’ of the commutator n' by means of a clip and 
binding screw. Bands of sheet brass 0, 0, encircling the armature 
at intervals, and sunk below the surface of the iron in grooves 
turned out for their reception, prevent the convolutions of insu- 
lated wire from flying out of position by the centrifugal force 
attending their rapid revolution. , 
By means of the strap p, the armature is made to revolve in 
the interior of the magnet cylinder at about 2,500 revolutions 
per minute, and two waves of electricity, moving in alternate 
directions, are generated during each revolution of the armature. 
The rapid succession of alternating waves thus generated at the 
rate of 5,000 per minute are taken from the machine as an in- 
termittent current moving in one direction only. This is ac- 
complished by means of two steel springs g, g, which rub against 
opposite sides of the commutator n, n'. The springs q, g, are 
connected with the polar terminals r, r, of the electro-magnet of 
the electro-magnetic machine by means of the wires s, «. F 
The electro-magnetic machine by which light is produced is, 
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the delivery pipe. In practice this diaphragm acts like a stuffing- 
box, fitting isaeiy round one half part of the disc by scraping off 
the water which adheres to the rotating surfaces, and thus causing | 
expenditure of power in order to overcome the friction and the | 
resistance produced by loss of inertia, 

The above-described imperfections in centrifugal pumps and t 
their consequent rare application for high lifts whenever economy | 
of power was an object, induced me, some years ago, to design a 
pump which should be free from these disadvantages. With my 
next, and concluding note on this subject, I therefore kindly 
request the insertion of a small sketch of same, with description 
of its action, in order to»place the matter clearly before you for 


discussion. JOsEPH BERNAYS, . 
18, Woburn-place, Russell-square, London, 
May 1866. 








Courtous COUNTER-CURRENT IN LAKE Erte. —The Cleveland 
i a ph i e Erie. 


Herald of a recent date, not P in 
Many persons gathered along the banks of the Cuyahoga river to see 
the water flowing toward the source whence it came, carrying with | 
it logs, blocks, and other floating material. In the afternoon the | 
river rose about two feet, being at its highest stage about four | 
o'clock, when, from some cause, the water began to flow in an | 
opposite direction from the lake. The wind was blowing a stiff 
breeze from the south, which makes the matter more singular. 
THE following rich poetical effusion has appeared in our contem- 
porary the Press. It is evidently due to the pen of an iri 
countryman of the gallant major :—‘‘ Experiment is the root of 
discovery. Discovery isa flourishing fruit-tree with many branches. 
On some the fruit eye thick and fast, on some it grows but 
ni 


slowly, and some one at all, One of its many branches, 





watered by industry and " 

a wonderful fruit. Our readers will doubtless be anxious to know 
the explanation of this parable: it is very simple. The sunbeams 
of talent radiate from the brain of Major Palliser, the pruning- 
knife of experience he holds in his right hand, and the watering- 
can of industry in his left. The fruit is his chilled shot.” ,, After 
such poetry comes the chilling fact that chilled castings haye been 
known from time immemorial in every country, and that chilling 
is one of the commonest expedients of the workshop. As to cast- 
ing shot in metal moulds, the French did this sixty years’ ago, as 
can be seen in M. Guettier'’s 7'raité de la Fonderie, published long 
before Major Palliser’s was ever heard of. 

THe METRICAL SysteM.—Mr. Ewart’s Permissive Bill does not 
seem to have the least influence in fi the use of the 
decimal system of weights and measures in this country. There 
is some talk of legalising the French system in the United States. 
They properly object there to the somewhat unpractical names used 
in French, fearing the confusion which would ea arise between 
decimet d ter, the latter being a bu: times greater 
than the former. A learned American pandit proposes that the 
unit “‘metre” be abbreviated to ‘‘ met,” and that prefixes be 
used to express multiplication, and suffixes to express division. 
Thus we should have decamet, hectomet, kilomet, and myramet, 
whilst the division of the metre would be metet, 
metun, and metmill. The measures of weight would be ee, 
un, an 





for dici 
any verbal difficulties and confusion of 
with in France, and there 
up elsewhere. 


this kind have been met 
seems no reason why they should spring 





as may be seen from the engravings, of precisely the same con- 
struction and proportions as the magneto-electric machine just 
described, except that an electro-magnet t, is substituted for the 
permanent magnets a, on the magnet cylinder 6. The electro- 
magnet t, Figs. 1, 2, is formed of two rectangular plates u, u, of 
rolled iron, 36in. in le’ 26in. in width, and lin. in thickness, 
shown by the dotted lines. They are bolted parallel with each 
other, and between the iron bars 1, v, v', v', to the sides of the 
magnet cylinder 6, by means of the bolts w, The upper extre- 
mities of these plates are united by means of a hollow bridge z. 
This bridge consista of two of the same iron as that 
of which the sides are made; s froth éach other by an 
iron packing 2in. in thickness, which makes the entire depth of 
the bridge equal to the width of the bars v,v'. The bridge is 
fixed between the plates u, ", by means of long iron bolts jin. in 
diameter, extending from one side of the magnet to the other, 
as shown in Fig. 2. All the component parts of the electro- 
magnet requiring to be fitted together, and to the magnet 
cylinder, are planed to a true surface for the purpose of insuring 
intimate metallic contact throughout the entire mass. 

Each of the sides of the electro-magnet is coiled with an 
insulated conductor, consisting of a bundle of seven No. 10 
copper wires, laid parallel to each other, and bound together with 
double covering of linen tape. The length of conductor coiled 
round each side of the electro-magnet is 1,650ft. Two of the 
extremities of the coils are coupled up so as to form a continuous 
circuit 3,300ft, in The other extremities of the coils 
terminate in hé' two insulated metal studs r, r, fixed upon the 
wooden top of the machine. The total weight of the two coils 
Sf insulated copper wire, without the iron, is half a ton. The 
diameter of the hole in the magnet cylinder is 7in., and its length 
35in. The separate parts of the cylinder are bolted together at 
the top and bottom by means of twelve copper bolts jin. in 
diameter. The armature é, of cast iron, Vigs. 4, 5, is about: gin. 
less in diameter than the bore of the magnet cylinder. It is 
wound with an insulated strand of copper wires 350ft. in length, 
and jin. in diameter, seen in section in Fig. 4. The convolutions 
of ‘the wires are from external injury by the wooden 
casing ¢'. A pulley m, 7in. in diameter, is keyed upon one end of 
the atmature; and upon the otlier end are fixed two hardened 
steel collars y, y', one of which is insulated from the armature 
axis. The alternating currents of electricity which produce the 
light, are taken from the steel collars by means of the springs 
q 9, and-can be conveyed to any place required, by means of the 
conductors z. 2. 

The armature of the 74in. machine is driven at 1,800 revolu- 
tions minute, by means of the strap , from the same shaft 
en is ths sung ctric- machine, and and commu- 
tators of both armatures are furtished with oo = + pe 
cating apparatus for maintaining a constant supply il to 
the rubbing surfaces, as shown in Figs. 1, 2, 3. The’ total 
Mi afb ieee: corte. inte -attberv 1} tons. 

’ The action of the machine is as ee ee oe ae 
from the permanent magnets a, a, a, a, e revolution 
armature of the is transmitted by means 
of the wires s, s, through the coils of the large electro-magnet of 
the 7-in. machine, the iron plates and magnet cylinder of which 
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acquire an amount of magnetism some hundreds of times greater 
than that possessed by the permanent magnets of the magneto- 
electric machine. As the armatures of the machine are driven 
simultaneously a proportionately large amount of electricity is 
evolved from the armature wires of the 7-in. machine, and the 
electricity thus generated may be used either for producing the 
electric light or for other purposes. The power of the machine 
may be regulated according to the quantity of light required to 
suit the different conditions of the atmosphere by placing small 
blocks of iron on the top of either of the magnet cylinders. When 
the machine is in full action about three-horse power will be 
required to drive it, and the lamp will then consume sticks of 
carbon at least gin. square. 

Such is the machine now constructing by Messrs. Wilde and 
Co. for the Commissioners of Northern Lighthouses. The pro- 
portions of the excessively powerful machine already made, and 
described at the Royal Society, are as follow :—The apparatus 
consists of one magneto-electric machine and two electro-mag- 
netic machines. The magnet cylinder of the first is. 1Zin. in 
diameter, and surmounted by four permanent magnets, each 1 Ib. | 
in weight, and capable of sustaining a weight of 10 1b. Around | 





lectively of supporting a weight of 40 Ib., enabled an electro- 
magnet to lift 1,080 lb. The second machine had an armature 
5in. in diameter; the third was provided with a 10in. armature 
and an electro-magnet weighing nearly three tons, the total 
weight of the machine being four and a-half tons. It is fur- 
nished with two armatures, one for the production of “ quan- 
tity” and the other for the production of “intensity” effects. 
The intensity armature is coiled with a bundle of Ng. 11 insu- 
lated copper wires, each 0°125in. in diameter; the coil is 376ft. 
in length, and weighs 232 lb.; the quantity armature coils are 
67ft. in length, and weigh 344 1b. The armatures of the three 
machines are driven at a uniform velocity of 1,500 revolutions 
per minute. 

The powerful effects produced by this arrangement have 
already been described. Cylindrical iron rods 15in. in length, 
and }in. thick, are melted by the induced current, and 21ft. of 
No. 16 iron wire, 0°065in. in diameter, made redhot. With rods 
of gas carbon 4in. square the electric light produced is so intense 
that at 2ft. from the light a piece of ordinary sensitised photo- 
graphic paper is blackened in twenty seconds to the same extent 
that it is darkened in sixty seconds by ex: to the noonday 


posure 
this armature 163ft. of insulated copper wire was coiled, 003in. | sun on a clear morning in the month of March. _ It will be pleas- 


in diameter, and the free ends of the wire attached to the com- 


ing to the scientific world to hear that Messrs. Wilde are about to 


mutator. The current generated by these magnets, capable col-' construct machines to be turned by hand. If they succeed in 





making these to produce a current equalling in power that*gene- 
rated by sixty or a hundred cells of a Grove’s battery, a?most 
valuable educational machine will have been placed in the hands 
of the nation. At very many of the smaller provincial towns in 
this country the effects obtainable from large voltaic batteries 
have never been practically exhibited in schools, from the fact of 
the great expense of such batteries, both in -prime cost and in 
actual working, interdicting their use for the purpose. 








THE VIENNA INTERNATIONAL AGRICULTURAL EXHIBITION has 
been, we regret to say, from obvious political reasons, almost a 
complete failure. 

ENGINEER SURVEYORS OF IRON PASSENGER STEAMERS.—We 
have more than once pointed out the necessity that the Govern 
ment surveyors of iron passenger ships should be chosen from the 
class of engineers, We are glad to see that the matter is attract- 
ing attention in the House of Commons, and that, the other 
evening, Mr. O’Beirne asked the Vice-President of the Board of 
Trade what were the qualifications of the surveyors of iron 
wee pd rye — the Merchant Shipping Act of 1854. Mr. 

onsell said tha’ 1s were sequived to understand the 
quality of iron, to hon served a practical apprenticeship, and to 
pass an examination. We thus hes that no more Custom-house 
measurers will be again appointed, as has been done in one or two 
cases, 
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*,” We cannot undertake to return drawings or manuscripts, and 
must, therefore, request our correspondents to keep copies. 


E. M.—Your question can be best answered bu a mathematical instrument maker. 
Write to Stanley, Great Turnstile, Holborn; or to Elliott, Duncannon-street, 
Charing Cross. 

T. L. (Preston).—Pole’s treatise on the Cornish engine. We are about to publisha 
series of articles on the modern Cornish engine, fully illustrated, which may suit 


your purpose. 

M. ¥.- There is a free library at the Patent-office, open every day from 
ten till four. It contains about 20,000 volumes, and you will find it amply 
stored with works on geology. 

T. B.— We cannot say whether or no cutting grapnels have been used before ; those 
supplied to the Great Eastern consist simply of a hook composed of two sharp 
blades set at an acute angle, 

Bb. B.—You have no remedy whatever, unless you can prove that your patent agents 
were guilty of culpable negligence in making the necessary searches. You can 
patent almost anything at your own risk. Thus we could cite instances wherin 
sizty and seventy patents have been taken for the same invention within a few 


years. 

E. G.—1. The mile posts would answer very well no doubt, 2. Your plan of 
Sizing the piles would not answer, because they must be all cut off to the same 
level, and it would be practically impossible to drive all the piles with such accu- 
racy that the joints would in every case coincide with this lere!/, Some of the 
piles might be driven L5ft., others 20ft., and so on, 

T. A. 3.—The idea is by no means bad, and you appear to have thought out the 
details very carefully, but the plan has been proposed before, and is, we think, 
open to grave objections, In the first place its cost is very considerable, and in 
the second, no reliance whatever could be placed on the certainty of its action, 
All automatic systems of signalling are unsafe, 

BROADSIDE.— Your scheme has been frequently tested, 
propose in principle, and almost identical with yours in form, are to be seen by 
the dozen in Woolwich Arsenal Museum. All such attempts at imparting 
rotation to shot have failed because the shot carries a body uf air with it. No 
current of much power would pass through the grooves. 

‘. B. — The term nominal horse-power is never applied to the locomotive, In order 
to find the actual horse-power, multiply the average pressure per square inch by 
the number of square inches in one piston, and this again by the speed of piston in 
Jeet per minute. The product, divided by 33,000, will give the horse-power de 
in one cylinder, and this doubled will give the power for two cylinders. The 
pressure in the boiler is no measure of the pressure in the cylinders, nor is it 
possible to more than roughly approximate to the actual power derctoped by a 
locomotive, without indicator diagrams. 
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UNGINNED COTTON, 
(To the Editor of The Engineer.) 
S1r,—Could you inform me where I can purch a small q 
ginned cotton ? 
5, Oxford-street, Reading, Berks. 
—_—_— 
NETTING MACHINES. 
(To the Editor of The Engineer.) 
Srr,—Can you or any of your readers inform me who are the makers of 
Payne’s netting machines ? C.KLS. 
Liverpool, Ist June, 1866, 
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ASSOCIATION OF GAS MANAGERS, 
(To the Editor of The Engineer.) 

S1r,—In the discussion at the meeting of the British Association of Gas 
Managers you make me, in answer to a question, say “ That if £2,0v0 worth of 
gas could be sold the works would pay.” I said £200. You will oblige by 
correcting this. THOS, H. METHVEN, 

Bary St. Edmonds, {th June, 1866, 





MEETING Next WEEK, 
ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Lecture at three 
o'clock, Friday, June 15th: “ Modern Carriages fur Heavy Naval Ordnance,” 
vy Commander R, A. E, Scott, R.N. To be followed by a di 
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MONITORS. 


Ir would be sheer folly to ignore the fact that the 
Americans are introducing a new system of naval con- 
struction with a certain amount of success. Some years 
have now elapsed since the first monitor was produced, 
and sufficient experience has been acquired to enable 
many defects in the original design to be overcome. In 
our last impression we stated that the monitor Mianto- 
nomoh might be expected in English waters about the 
20th inst. According to the latest advices the Monadnock 
lay in Callao Bay, thousands of miles from home, and 
ready to defend American interests with a strong hand. 
She has already entered the Pacific by way of Cape Horn, 
though we are left in doubt as to whether she boldly 
passed round the Horn or crept throught the Straits of 
Magellen, like most craft in which their captains do not 
possess much confidence. Other monitors, we are told, have 
encountered rough weather in the Atlantic with much 
success, and it may, we think, be assumed that to ships 
with but sixteen inches of free-board a certain amount of 
seaworthiness may be imparted. If this is sufficient 
to enable them to proceed to foreign stations, to 
invade English ports, home or colonial, ‘or to fight 
their guns in a heavy or even moderate sea, then 
the subject assumes an importance which it did not 
before possess. So long as it was only possible that an 
English ship could come in contact with a monitor 
by going in search of one, it was a matter of small im- 

rtance to us whether such ships were or were not suc- 
cessful, If it admits of proof that the monitors can come 
in search of us, then are they raised at once from the level 
of rafts mounting big guns and suitable only for coast 





defence, to that of men-of-war, which may at any moment 
dispute the sovereignty of whole seas with us. In any case 
pomcintaenr gato ph ee that the construction, 
armament, and efficiency of these monitors demand an 
attention from English naval men which they have not 
hitherto received ; and we are by no means disposed to 
assert that it may not become expedient to build monitors 
in numbers for our own use. 

' If our readers will turn to Toe EnGrneer for May 4th 
they. will find an illustration of a very celebrated monitor, 
the Dictator—the only ps hae Se the ship, by the way, 
ever published inthis country—which may be taken as a type 
of the class. A glance will show that the Dictator is not 
very unlike the Royal Sovereign cut down to the water’s 
edge. She is sharp and deep, and her hull is laid down on 
lines suitable for speed. ‘The deck, when she is fully 
coaled, is just sixteen inches above the level of the water. 
When aad has been burned she can take in water to bring 
her down to this her fighting trim. Her laminated armour is 
concentrated in a belt six feet wide, backed with four feet 
of oak, ranning all round, and terminating at the bow and 
stern in cleaver-shaped rams, while her armament consists 
of a couple of monster guns—about which we know very 
little—p in a single turret. In every respect the 
American monitor differs not only from the English iron- 
clad but from all other sea-going craft. Such a departure 
from the recognised systems of naval construction can only 
be justified by peculiar considerations; but we think it 
may be admitted that the monitors are, as far as keeping 
out shot is concerned, better adapted to the pu: poses of 
naval warfare than any other vessels afloat. By the 
removal of the top sides the weight to be borne by the 
hull is reduced to a minimum, and it thus becomes 
possible to carry an immense thickness of armour with a 
moderate displacement. Again, the ship presents the 
smallest mark for hostile shot; and it is indeed possible 
that she would not be struck at all save at close range. 
The shot and shell of an enemy would pass over her and 
leave her untouched. As she carries no masts, her low 
decks are left nearly free from obstruction, and her guns 
could sweep arcs of dimensions unknown under the Coles’ 
or broadside systems. One of the most important objec- 
tions, too, to the Coles’ turret is completely overcome in 
the monitors. With a raised turret p far from the 
bulwarks it is impossible to give the guns much depression, 
as the shut would strike the deck; but the guns of the 
monitors are so near the water that depression is not 
required ; they could blow a boat alongside out of the 
water. ‘These advantages, we think, represent every point 
which can be claimed for the system, and although 
not numerous they are so important that they are appa- 
rently worth securing even at a heavy cost. 

But it will be found that the arguments against the 
system as applied to sea-going ships are also weighty and 
important. Can a monitor be safely sent to sea! or, 
granting that she can, does she embody ‘those qualities 
essential to the health and comfort of a crew? We are 
not prepared to answer the first question in the negative. 
That monitors have performed long voyages is certain; but 
this is all we know. The fact that the Monadnock has 
been in the Pacific is a valuable fact so far as it goes, but 
it does not go far enough to prove much. Very wonderful 
voyages have been performed in the roughest weather in 
open boats; a little schooner, of some twenty tons bur- 
then, we believe, has made the voyage to Australia, Tiny 
yachts have passed in safety from this country to America, 
and vice versd, over the stormy Atlantic; but no man in 
his senses would therefore argue that open boats may be 
safely employed in ocean voyages. As matters stand, we 
in England know nothing of the conditions under which 
the Monadnock voyaged to the Pacific. She may have 
had fair weather all the time, and coasted ?’ong, so to 
speak, from port to port. We should much like to see her 
log. Until that is made public, her voyage lacks import- 
ance, We know that in running against a head wind her 
decks must have been constantly flooded. Of course, every- 
thing being battened down tight, and ventilation effected 
by means of a powerful fan, there is nothing to prevent 
the ship being kept dry, sweet, and clean below deck; and 

is fact sutfices to answer all questions concerning 
the health, at least, of the crew. Indeed, the 
reports made to Congress show that the monitors are 
healthy ships enough. But even though we grant that the 
monitors can be made seaworthy on the diving-bell 
principle, the objection to their small free-board is by no 
means overcome. Every naval man knows that in heavy 
gales be dare not open his gun deck ports; the crew would 
be washed from their guns. If this be the case though 
seven or eight feet intervene between the port-sills and the 
water, what must be the condition of affairs on board the 
monitors where the distance is reduced to less than half? 
Ita to us that in a very moderate sea they could not 
fight their guns at all. It is true that port stoppers are 
provided, which occupy the ports except at the moment 
the gun is run out; but these stoppers interfere so much 
with the loading that not more than one shot can be fired 
in three minutes, and stoppers or no stoppers, it is 
certain that the guns would often have to be fired 
through green seas if fired at all. We believe that 
most naval men will ‘agree with us that the Belle- 
rophon or the Warrior could fight her guns in a 
breeze which would render it impossible for a monitor 


to discharge a single shot. We do not wish to lay down’ 


this proposition dogmatically, but we must point out that 
we have not in this country a single scrap of evidence to 
prove that ‘the proposition is fallacious. None of the 
monitors have ever fired their guns, as far as we are aware, 
in a heavy sea. It is possible to mitigate the evil by raising 
the turret ; how far this would affect its own stability and 
that of the ship, or tend to neutralise the advantages of a 
minimum free-board, we are not prepared to say. 

The monitors are peculiarly exposed to total loss from 
casualties. As they cannot sail, any serious accident 
to the machinery would leave them helpless, while a trifling 
leak would send them to the bottom like a stone, The 

in of flotation in the Dictator is but 300 tons, That 


is to say 300 tons of water entering through a leak would | 


and we hold the same opinion still. 








—— 
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bring her decks a-wash, and a few more would 
her. W: t cannot aid her in the 
least. The Warrior, with 1,000 tons of water on board 
would still float. Vessels have completed their voyages 
with 300 tons of water in a compartment ere now; but no 
compartments could be used in the Dictator so small that 
the filling of one would not cause her to sink. In action, 
a mo, hag below the belt would suffice to dismiss her for 
ever from the face of the ocean: . If “rammed” by one of 
our large ships with a bow raking forward, she would be 
actually run over. Her 300 tons of flotation would be as 
nothing in the way. If by a ship with a beak, the beak 
would enter below the belt, and vequally destroy her. 
Against the statement that heavy guns ean only be used 
on the turret system, we have simply to urge recent events 
on board the Bell as reported in our pages. 

Tt will thus be seen that the monitor system is open to 
grave a but we must not, therefore, fall into the 
error of ily condemning it. For the of coast 
defence we have always held that it was well adapted, 

A 8 fighting ips, 
objections have been urged against | ide vessels 
as serious as any which can be urged against the 
monitors. If it could only be: proved that the monitors 
were as seaworthy, as healthy, and as comfortable as our 
Warriors or Bellerophons, then would they constitute the 
best possible ships for warfare, but on all these points we 
are still in the dark, We can do little more than watch 
the progress of events without pronouncing any positive 
verdict, We may, however, go so far as to su the 
advisability of building a monitor for ourselves, wherewith 
to experiment and obtain information which our American 
friends are disposed to withhold. Under no possible 
circumstances can the money be thrown away. If it is 
found that she cannot go to sea, she will still remain the 
best harbour defence ship ever possessed by England. It 
is too much the habit with some people to believe that no 
good thing can come from America, but the spirit of true 
scientific investigation is incompatible with prejudice, and 
the wisest policy we can pursue, as a nation, is to obtain 
every scrap of trustworthy evidence available as to the 
performances of the monitors, and to watch the progress 
of events with a determination to let no chance escape of 
strengthening our naval power. The monitor system con- 
stitutes a startling innovation; it would be rash to assume 
that, as a consequence, it cannot be eminently meritorious. 


HOW GUNS ARE TESTED AT WOOLWICH. 

Every piece of ordnance made at Woolwich, and a great 
many pieces made elsewhere, must be tested at the Woolwich 
proof butts before being pronounced fit for service. As 
over ninety tons of iron are worked up into guns each week 
at the Royal Arsenal alone, it is obvious that full employ- 
ment is provided for those who conduct the proof. hen 
week’s end to week’s end, indeed, the thunder of heavy 
guns seldom dies away, and the operation of testing has 
become an institution of great. importance, carefully de- 
veloped and systematised in its minutest details. e are 
not aware that any account of the method of testing heavy 
guns now adopted has ever been published. If our readers 
will put themselves in our hands for a few minutes we 
shall endeavour to show them the whole operation. 

Leaving the Arsenal behind us, then, we walk eastward 
down the river for about half a mile to the butts, situated 
in low swampy fields on the southern side of the Thames, 
from which they are separated only by a continuation 
of that raised embankment which protects so much of the 
Kentish pasture land, won of old from the sea. We 
cannot go astray. Our path lies along the top of the em- 
bankment from the moment we have crossed the last of the 
bridges connecting the Arsenal with the surroundi 
country, and the thunder of the heavy gun now being fired 
as it breaks upon the ear every three or four minutes 
would prove sufficient guide, even were our path less 
plain. As we approach we perceive that the butts consist 
of an immense mound of earth, some 35ft. high and many 
yards thick, commencing within a few hundred yards 
of the river, and running thence inshore for some distance. 
The lower part of this embankment is vertical, or nearly 
so, supported by huge beams and balks, many of them 
shattered, and frayed, and blackened by the shot and smoke 
of guns. Above, its slopes are covered in places with 

en and flourishing, thanks to the pleasant 
rains of May. At one end, however, that next the river, 
we see that instead of the bank is covered, roofed as 
it were, with heavy timbers rudely disposed. We ask our 
guide what this means! He tells us we shall hear pre- 
sently. Opposite the end of the embankment or butt, and 
between it and the river, we now perceive that a second 
mound has been rai some 2O5ft, high, short and 
round, and greatly. resembling a Yorkshire “ w,” or an 
old Danish “fort.” This is the “ proof cell,” within which 
the gun is discharged, and an interval of about fifteen 
yards intervenes between it and the end of the butt. It ix 
now explained to us that light guns are fired into the 
side of the embankment, but that heavy guns, such 
as the 300-pounders, possess such enormous powers of 
penetration that their shot have now and then Pewee 
clean through the embankment and gone much further 
down the Kentish coast than it was intended they should 
go; therefore, heavy projectiles are discharged i 
the end of the embankment only. Even then it is dificult 
to control their flight. I of going straight on, shot 
with conical have risen, and bursting their way 
through the superincumbent soil, have pursued an erratic 
course fraught with peril to all near. Three hundred 
pounds of iron, falling from a height of a hundred feet or 
so, can do a fair proportion of Soa ion of 
the conical head is now cut off, and the shot becoming a flat 
pointed or nearly flat pointed projectile, usually goesstraight 
through the sand till its potential energy is expended ; 
while, as an additional precaution, the heavy Palkcs tw 
which we have before referred, are placed over all to catch 
the shot at the last moment, should it rise by chance 
through the sand, 

Wearenowstandingabont a hundred yards from the proof 
cell, to the west and slightly in the rear, We cannot see 
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the mouth of the cell, but we can see the space which 
intervenes between it and the butt. A large bell rings, 
and our guide stops short. Almost before we find time to 
ask why, we feel a concussion, something resembling a 
mild shock of electricity equally diffused h every 
fibre of the body, while a iar crash, indescribable in 
its character, announces that over 40 Ib. of powder have 
just vanished in the little solid cloud of smoke, the last 
whifis of which fade away to leeward behind the embank- 
ment before we have recovered ourselves. This time we 
were taken rather unawares: we shall be better atest 
when the bell rings again. We now enter the space 
between the cell and the butt. On our right is the sand 
and earth of which the embankment consists, supported by 
stout balks of timber driven into the ground, In one 
place the planks which extend from pile to pile, have been 
removed, and here we perceive the orifice of an iron tube 
some two feet in diameter. This tube is built into or 
rather buried in the butt, and into it pass the shot from 
the rifled 300 lb. in the cell opposite on our left. The 
object served by this tube is very plain. If the shot were 
fired into the sand direct, the Dutt would be quickly 
destroyed. ‘The gunners would be driven from the cell by 
a, storm, a flood, of sand, after each shot. By means of the 
tube, however, the face of the butt is effectually protected, 
and all the work done by the projectile is paloma’ in 
darkness and silence within the very innermost bowels of 
the butt. 

Entering the proof cell we see that it consists of stone, and 
heavy timbers meeting overhead likean A, and covered deeply 
with earth and sods, The space in front is roughly paved 
with large blocks of stone, over which under the muzzle of 
the piece, is placed a heavy plate of iron to protect them 
from the rush of gas. The floor within rises at an angle 
of about 30 deg.; in it are embedded heavy timbers covered 
with iron plates, up which rolls a rude and strong timber 
carriage, on which may be mounted guns of various pat- 
terns end dimensions, On it is now mounted one of the new 
Woolwich guns produced on asomewhat novel system, by Col. 
Campbell and Mr. Fraser. The gun has already endured 
many rounds; we only wait the completion of its test to 
tell our readers more about it. Up the incline the gun 
runs at each discharge, and down again by its own weight. 
On inquiry we find that it recoils some 6ft. There is 
neither breeching, nor tackle, nor compressors, nor train- 
ing gear—such things would he superfluous here. The 
gun’s crew are dressed in white overalls, save one 
artilleryman in uniform, who holds a post of responsibility 
in its way. We have not time, however, to consider these 
things very closely, as the gun has been loaded again while 
we are looking about us, and our guide draws us away to 
the east of the butt, and we take our stand on a bridge 
over a little creek, again partly behind the gun. “It is 
“safer here,” we are told, “should she go to pieces; and 
“ besides, even if the shot rose through the butt, it would 
“not return here.” The bell rings. “Shut your mouth.” 
“Why?” “You will see.” We compress our lips firmly. 
Again the thundering crash and the cloud of smoke, but 
not the same shock as before. Is it because we had shut 
our mouths—we and our guide? We suppose so; we are 
told so; and new we place the hint at our reader’s disposal. 
We hasten back to the gun. A tall gunner leisurely dips 
a “sponge” intoa bucket of water, andrunsit down the chase. 
Just as he withdraws it a man appears as though he had 
sprung from the earth. He is a “ powder monkey.” He re- 
sembles for all the world a country postman. Uniform 
he knows not. Under his right arm is suspended, 
by a strap across his shoulder, an immense leathern 
satchel. He drops it to the ground, and a gunner ap- 
proaching draws forth a flannel bag. A did we 
say? rather a little hard cylindrical sack. This is the 
powder—44 pounds; three stones avoirdupois, and a couple 
of pounds over. The thing is immense. No wonder there 
is a crash. It is dexterously flung, as it were, into the 
muzzle of the smoking piece, and rammed home to the end, 
a distance of about 1lft. Next, two men approach with 
the shot reposing in a sort of cradle. It weighs 250Ib., and 
is rather larger in diameter than the powder cartridge, 
but about the same length. Its supporters raise the 
cradle to the mouth of the gun. The studs on the shot 
just enter the rifled grooves, and a third man pushes it 
within the muzzle. His comrades drop the cradle and seize 
a long rammer, and send home the shot with a gentle 
sliding motion. The powder man has disappeared as he 
came, he is gone for another charge. All this while, one 
individual has stood with his thumb on the vent. Now 
the gun is loaded he takes up a long pointed wire, and 
dropping it through the touch-hole he forces it far 
into the cartridge. Withdrawing it, he takes down 
the ends of a couple of copper wires from a nail on which 
they have been suspended, and fitting a primer to them 
he drops it down the touch hole. It would not be 
easy to make its construction clear in a few words with- 
out a drawing, suflice it to say that it contains a morsel 
of platinum wire which can be made red hot by the 
passage of a current of electricity through the copper wires. 
‘This time we retire with the gun’s crew, all but our friend 
in the uniform, to a bomb-proof refuge or cell worked out 
in the butt itself. One of the men gives the bell a single 
pull as he passes to warn stragglers away. He in the 
uniform, after casting a last look round to see that all is 
right and no one near, follows his comrades to the cell. 
Just within the door stands a little table; on it is placed 
a neat mahogany box containing an induction coil in con- 
nection with a small battery on the floor beneath. “ All 
clear” reports the last man in. Then a sharp, intelligent- 
looking official—the tathdip-enn—ceantanin’ the coil, 
he connects one of the wires—the other ends of which are 
within the gun—with a screw button, from which it was 
before separated to avoid the chance of a premature dis- 
charge, and placing his fingers on another button, presses 
it down, making the circuit good. Instantaneously re- 
sounds the crash of the report. A gust of wind 
—e past the doorway and each man experiences 
a jerking shock. The projectile entering the butt passes 


not ten yards behind us in the wake of its fellows gone 
before. The men leave their shelter and load the gun 





again, and so the process of testing goes on the live-| 
day, and will do so for days to come, until the gun, whic: 
is ee tested to destruction, gives out. Before we leave 
we are shown an impression of the powder chamber taken 
in gutta-percha, from which we see that the gun not yet 
fired 400 times, is already cracked and fissured slightly 
—_-> touch-hole. The process of destruction is very 


So are tested at Woolwich. All the arrangements 
are simple, but they are conducted on scientific principles, 
and such precautions are used that accidents rarely or 
never occur. The shot are dug out of the butt from time 
to time and used over and over again, and thus the expense 
of the test is reduced to little more than the cost of the 
powder, which is not trifling; it amounts to more than the 
men of a generation hardly po gv away thought of 
expending on a gun mounted ready for service in a crack 
frigate. ‘ 

THE BATH AND WEST OF ENGLAND SOCIETY. 

“Tux Bath Society for the Encouragement of Agriculture, 
“ Arts, Manufactures, and Commerce within the Counties 
“ of Somerset, Wilts, Gloucester, and Dorset, and the City 
“ and County of Bristol,” was established at Bath in 1777, 
the first president of the society being the Earl of Ilchester. 
It is thus probably the oldest of all the agricultural 
societies which have done so much good in many — of 
the world, sometimes, as in such countries as Poland, 
rising to a political importance. On the organisation 
of the society a series of questions on agricultural 
matters were published, which were forwarded to 
the High Sheriff of each English county; and the 
best answers to these queries formed the bulk of the 
first volume of their Journal, published in 1780. 
The society established a model farm, where experiments 
were tried; and the first implement they tested was a 
drill-plough, in 1778, which was favourably reported upon 
by the agricultural committee. They also investigated the 
diseases of cattle and plants; and the very first volume of 
their Journal contains a paper advocating the establish- 
ment of agriculturalschools. Agricultural, like other histony 
indeed, repeats itself. Some years afterwards, prizes were 
awarded for cattle and sheep, and in 1797 prizes were first 
offered for agricultural produce and improvements in agri- 
cultural impleménts. On the resignation of Lord Ichester, 
in 1780, he was succeeded as president by the Earl of 
Ailesbury, in turn followed by the Duke of Bedford, who, 
though but a short time president, greatly raised the 
position of the society. On the death of the Duke, in 
1802, he was successively succeeded by Sir Benjamin 
Hobhouse, the late Marquis of Lansdowne, and Lord 
Portman. The publication of their Transactions appears 
to have been stopped in 1816, by which time, however, 
their first volume had passed through four editions, and 
Arthur Young, the celebrated writer on agricultural 
subjects, was one of the contributors. From various 
causes, such as the death of the first promoters, and, not 
least, the cessation of the publication of its proceedings, 
the society began to languish, until, about sixteen years 
ago, it was close upon extinction. 

In 1850, the year of a successful meeting of the Royal 
Agricultural Society at Exeter, began a new era for the 
society. Mr. T. D. Acland, the present member for North 
Devon, took its interests in hand. He published a pro- 
posal for imitating, in the western counties, the general 
proceedings of the Royal Agricultural Society; and an 
amalgamation of the original Bath society with the Devon 
Agricultural Society resulted in the formation of the 
present “ Bath and West of England Society for the 
* Encouragement of Agriculture, Arts, Manufactures and 
“ Commerce.” 

The council consists of a president, vice-president, and 
forty-eight members, half of whom retire annually. <Ac- 
cording to one of their rules, the West of England is 
divided into two districts, termed the “eastern” and the 
“western,” taking the boundary line separating Devon 
from Somerset and Dorset; “ the meetings for exhibitions” 
being “held in different towns in successive years,” and 
“alternately in each district.” The first meeting of the 
new society, held at Taunton in 1852, proved most success- 
ful, and Mr. T. D. Acland confirmed the establishment of 
the society by editing the new series of their Transactions, 
the tirst volume of which was issued the year after the 
meeting at Taunton. ‘The succeeding meetings were held, 


in 1853, at Plymouth; 1854, at Bath; 1855, at Tiverton; | 


and in 1856 at Yeovil; 





1857, at Newton Abbott, and {| 


) 


1859 at Cardiff, each year witnessing to the increased | 


prosperity of the society. 

So far so good, and there cannot be two opinions as to the 
benefits conferred by Mr. T. C. Acland’s public spirit. 
He may well be regarded asthe real founder of the society 


as thrashers, and mills, besides chaff, and pulse bruisers, 
&c.; besides such multi lements as corn mowers, 
root pulpers, —_ pera e breakers, cheese 
presses, &c., &c. course failed. Accordingly, the - 
meeting at Cardiff in 1858 was the last where prizes were 
given, and at whet ay in 1859, began the reign of the 
“fine arts.” Naturally enough, all the great implement 
makers were delighted, and the smaller ones propor- 
tionately dissatisfjed-—the services that might be rendered 
by the society to agriculturalists being at the same time 
considerably curt: 

We do not deny that the previous Jack-of-all-trades 
mode of prize trials was inherently injurious, as, from the 
necessarily imperfect tests, the public were misled by imper- 
fect deductions. We also do not deny that it is difficult to get 
good judges—that it is difficult to properly try all kinds of 
machinery at oneand the same time of the year—that, in 
one word, all such experiments demand a special and 
acquired skill, a length of time, and proper instruments, 
which are not to be obtained without some expenditure of 
trouble and money. But the results are proportionately 
valuable. These are mere questions of detail, and, in 
spite of interested opinions to the contrary, we feel con- 
fident that trials, conducted at (say) quadrennial, or perha) 
longer intervals, somewhat after the plan adopted by the 
Royal Agricultural Society, are of the greatest benefit to 
the agricultural community. Perambulating universal exhi- 
bitions of tenth-rate objects of art will never develop a 
Devon clod-hopper into a painter ; but trials of implements, 
conducted on sound scientific principles, will always be of 
great help to the progress of agricultural engineering. And 
inthis furtherchange which werecommend the society would 
only follow their well-chosen motto—* Work and Learn.” 





PARLIAMENTARY BUSINESS. 

Tne financial panic, while it has brought many private bills 
and companies to grief, has not hindered the active resumption 
of the private bill business in the cases in which the promoters 
are determined to proceed, both in the House of Commons and 
its group committees. In the last fortnight many railway and 
other private bills have been read a third time and passed in the 
Commons, and numerous others as amended, considered, and 
ordered to be read a third time. These have included several 
important measures promoted by some of the greater companies, 
both English and Scottish. 

Numerous committees have also been sitting during the week 
for the consideration of the various groups remaining to be 
disposed of, including, first, an assemblage of miscellaneous 
schemes, Irish, English, and Welsh railways, with a harbour and 
a gas bill. Group 8, over which Mr. Wood presides, has the 
names of five schemes on the list, but has, long had the stereo- 
typed asterisk, indicating that “the bills marked thus will not 
be considered in committee this day.” The single important 
scheme in the group 3 has accordingly continued to be—as we in 
a previous number stated would be the case—the celebrated 
project of the South-Eastern and London, Chatham, and Dover 
(London, Lewes, and Brighton) Railways. The other schemes 
in the group are two Brighton projects—the St. Leonard’s and 
Hastings, and a “ various powers” bill; also two South-Eastern 
schemes, but the new Brighton line has stopped the way 
in the matter of their consideration. Group 10—a “group” 
so-called—had on the lists before the recess, and has had 
on occasions since the name of only one scheme, the 
Manchester, Sheffield, and Lincolnshire Railway — central 
station and lines in. the city of Manchester, it should be 
added. These two projects—the new line to Brighton and the 
Sheffield line’s station at Manchester—are probably the most 
important and exciting that will be dealt with in the session. 
It has been whispered in the lobbies that the promoters of the 
new line to Brighton are not likely to get it, and also that some 
of those who should be concerned to promote it do not care 
although they should fail. If the promoters have acted bond 
Jide we should say that it will be a sad pity that the heavy costs 
on both sides should have been lost; if they have not acted bond 
Jide the loss will be something more discreditable than a “ pity ” 
—it will bring shame upon some party or parties concerned. 
This much, however, must in justice be said, that the promoters 
have shown a very strong case indeed for the new line, and gave 
any reasonable proof that could be demanded that they mean to 
win if they can. Amongst other groups that have been sitting 
during the week have been Groups, 14, Midland and. other 
schemes; 16, a number (eleven) of Welsh schemes; 17, other 
(eleven) Welsh schemes; 18, eight Scottish schemes; 18a, nine 
other Scottish schemes; and 19, six other Scottish schemes. 

Petitions, requisitions, and notices continue to pour into the 
private bill office, according to the date fixed for considering the 
respective bills in committee. We notice that as many as forty- 
seven petitions have been lodged against the Caledonian and 
Scottish North-Eastern Railway Company’s bill, seventeen of 
these being from provosts and magistrates, and the others from 
the “ merchants ”—in Scotland a shopkeeper is a merchant—of 
Buckie, Carnoustie, Inverary, Kirriemuir, Portsoy, and many 
more very respectable bits o’ places. The merchant petitioners 
do not “ pray to be heard,” so that their important mercantile 
engagements are not likely to be interrupted by the mquiries of 


as it now is, It is a pity that he has not more aimed _at | the committee. It should be observed that twenty-two petitions 
concentrating it to its proper functions—agricultural live | are deposited in favour of the same bill from provosts, magis- 
stock, and implements. Not content with a show of live | trates, and merchants, including a petition from the magistrates 


stock in ordinary years, with separate exhibitions of 
horses, poultry, and dogs, the society strives to encourage 
the development of “the fine aris” by additional exhibi- 
tions of pictures and art manufactures, besides flower and 
seed shows, and an exhibition of Honiton lace. Almost 
anyone who has, like ourselves, seen the wretched daubs 
now on view at Salisbury, and the row of third-rate shop- 
keepers’ goods in the “exhibition of art manufactures,” 
must come to the conclusion that those parts of the show 
are miserable failures. In modern times of easy com- 
munication it is perfectly ridiculous to assemble a number 
of daubs or of shop goods, whena few shillings can carry 
anyone in front of the best pictures, or of the row of shops 
in the first best large town. 

Many more objections might be alleged to the fine art 
and useful arts departments; but these installations ex- 
plain a much more serious step on the part of the society. 
At their meetings, up to 1858 inclusive, prizes were offered 
for all kinds of implements, Mr. Daniel Gouch was then 
their consulting engineer, and, whether or not with his 





sanction, the society actually attempted to test, for prizes, | 


at one and the same meeting, all kinds of field implements, 
such as hand ploughs, steam ploughs, drills, hoes, 
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of “ Macduff,” and one also from merchants of Carnoustie, who 
seem to be divided in opinion. Notwithstanding that the many 
petitioners against the bill do not commit themselvessto attend 
in support of their petitions it appears to us, from the proceed- 
ings in the committee room, very much as if Mr. Phinn had a 
retainer from the North British, or from some other company, 
person, or persons unknown, to support these petitions. The 
first day’s hearing of this case was on Tuesday of last week, 
when Mr. Hope Scott opened with an able speech which occupied 
two hours. The remainder of that day’s proceedings was fully 
taken up by the evidence of a single witness, Mr. Johnston, 
manager of the Caledonian Railway. At the end of the second 
day (Wednesday) the committee not got through the evi- 
dence of witness No. 2, Mr. Ashland, another Scottish railway 
manager. Mr. Hope Scott is ably assisted in this case by Mr. 
Mundell, whose attention to the interests of his clients is always 
lively and unwearied. The array of counsel retained in this 
Northern cause, as in the new Brighton line and the Manchester, 
Sheffield, and Lincolnshire (Manchester station), is and has been 
something that we fancy the shareholders would consider very 
formidable if they could see the learned gentlemen making a 
speech now, badgering a witness in the next minute, and in the 
next cracking jokes with each other sotto voce. “We get the 
oyster,” the opposing counsel might almost seem to say, “and 
I don’t object to your clients getting the one shell if mine get 


haymakers and reapers; all kinds of barn machinery, such ' the other.” On Wednesday of last week, afteratough fight, thecom- 
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day last, when the innings of the Brighton Company commenced 
—Mr. Slight being the first witness. Their case will probably 
last for a week or more. The interest in this contest seems 
intense, the room being always crowded. It is indisputable that 
the promoters are very much in earnest, and that they have 

very strong evidence on the record. Mr. Eborall and 
other officers of the South-Eastern have been examined, and re- 
examined, and cross-examined; but has never been shaken in 
the clear and convincing evidence given in his examination-in- 
chief, to the effect that an extra line to Brighton is needed, and 
would be a great public advantage. On Wednesday Mr. Eborall 
gave elaborate evidence, in numerous tables, concerning the 
detention of Brighton and South-Eastern trains from the constant 
crowded traffic on the joint systems. His evidence showed 
that close and unremitting attention is given to minute details, 
and an exact record kept of the same. 

The committees are evidently at high tide, and a large num- 
ber of additions to the royal assents may be expected in a few 4 
weeks. Up to May 18th only fifty-three of the enormous num- 
ber of private bills on the list for the session had received the 
royal assent; but a much larger number had been read a third 
time, and-were waiting this stage. 

The referees have now all but finished their work, and are only 
occupied on occasional days with bills from the Lords. 

In the last week the first group has included wodden bridges, 
town improvements, gas, water, telegraph, road, and railway bills. 
The committee on Group 8 has continued its protracted sitting 
on the new line to Brighton. Group 14 committee has been 
occupied with Midland schemes; Groups 16 and 17 with Welsh 
schemes; and Groups 18, 18a, and 19, with Scottish schemes. 

We notice among the committee appointments that Sir Charles 
Bright has been appointed a member of the committee on the 
Thames River Purification Bill. 

One of the most important schemes of the session—the 
utilisation of Liverpool sewage—has passed its first and most 
important stage with but slight demonstration. It was initi- 
ated in the Lords, and although opposed by various bodies, 
including, as the chief, the Southport Commissioners, the 
promoters were able by conference to arrange with its opponents, 
and the scheme will now be carried forward as an unopposed bill. 
Several landowners, in vindication of their rights, opposed ; but 
they have all, including the Earl of Derby, been conciliated, as 
have also the Southport commissioners, who insisted that the 
Liverpool sewage should not be used for the purposes of ferti- 
lising irrigation within a radius of five miles of Southport. They 
accepted the clause that protects the suburbs of the metropolis, 
that the sewage shall not be delivered within a distance of less 
than two miles from the metropolitan boundary. This scheme 
it destined, we believe, to prosper, and to benefit greatly the 
landowners and tenants within the area of its operation. It 
will be the first application of sewage as a fertiliser by any of 
our large town8. 








DEATHS. 

On the 39th May, at Aberdeen, after a short illness, JCHN NICOLSON, Esq., 
Jate superintending engineer of the Peninsular and Oriental Company at Sydney, 
an‘ formerly of Bombay, aged fifty-four. 

On the 30th May, at his residence, 15, Park-street, Westminster, WILLIAM 
GRAVATT, Esq., C.E., F.R.8,, and F.R.A.S., aged fifty-nine. 








THE METEOROLOGICAL PHENOMENA OF 
THE SEA. 


Twatvé or thirteen years ago Captain Maury, of the National 
Observatory at Washington, first began to collect information 
about oceanic currents. By degrees navigators were induced in 
larger numbers to co-operate in taking a series of observations at 
sea, on the promise that, in return for their logs containing the 
facts, the Observatory would supply them with copies of its 
charts and sailing directions. As the mass of evidence accumu- 
lated, it was soon seen that the “pathless ocean” of the poets 
was in reality divided by roads and highways, with intermediate 
tracts of water rarely or never traversed by a keel, The infor- 
mation about the currents of the air and ocean contained in the 
charts soon pointed out that quicker routes might here and there 
be found by breaking through the sanctity of these untraversed 
wastes of the sea, till at last the average passage from England 
to California was reduced from 183 to 135 days; and between 
England and Australia, Captain Maury states that the outward 
passage has been reduced from 124 days to 97, and the home- 
ward from 124 to 63. The Earl of Harrowby, at the meeting of 
the British Association in 1854, said that the average freight 
from the United States to Rio Janeiro is 17°7 cents per ton per 
day ; to Australia 20 cents; to California also about 20 cents. 
The mean of this is 19 cents per ton per day, but to be within 
the mark he would consider it at 15. ‘The meteorological charts 
and directions had shortened the passages to California 30 days, 
to Australia 20, to Rio Janeiro 10, the mean of the whole being 
20, but which he would again take at 15. The estimated 
tonnage of the United States to the ports of South America, 
China, and the East Indies is one million tons per annum, hence 
the saving of 15 cents per ton per 15 days gives a saving on the 
outward voyages alone of 2,250,000 dols. a year. 

The knowledge gained of the movements of the winds and 
tides, is not the only advantage derived from the the mapping 
down of the eet characteristics of the sea. The inquiries 
into the form of the bottom of the Atlantic have resulted in 
tolerably accurate information as to the depth of the ocean, and 
the position of the hills, plains, and valleys upon which its 
waters rest. The existence of the Atlantic telegraph plateau, 
about 400 miles wide, was an early fact of value brought to light 
by these investigations, also the knowledge thata cable from the 
coast of France to New York, via the Azores, might be laid 
without anywhere encountering a depth of more than 3,000ft., 
although the first “authorised book” printed by the Atlantic 
Telegraph Company, contains much about the direful horrors 
and unfathomable depths of that route. Captain Maury’s 
reasons for believing that in the deep sea there are no oceanic 
currents, or other sources of friction to injure a cable once laid, 
are founded upon the fact that he has never found any marks of 
running water impressed upon the foundations of the sea, beyond 
the depth of 3,000ft. The bottom of the sea on the telegraph 
plateau is covered with the minute shells of dead organisms, so 
small that the delicate shells can only be made visible by the aid 
of the microscope, and then bear no marks of having been 
abraded or worn by the waters. By his theory the moving and 
the active ocean rests upon a cushion of still motionless water, 
which is undisturbed in its calm serenity, by superficial storm 
or tempest. 

The changes in the specific gravity and temperature of sea 
water in different regions are doubtless at the root of all great 
oceanic currents; and the instruments supplied so largely to 
ships for taking observations have supplied a great body of 
information on this head, and in a few years will have collected 
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50 deg. north latitude to 70 deg. south lati 

each tenth meridian and tenth parallel. All the square 
into which the globe is thus divided are numbered, so 
naval officers who undertake to supply statistics to the 
logical department having given in their observations, 
ofticials in Admiral Fitzroy’s office copy all 

register of the voyage, and enter them into the ten-degree 
squares to which they belong. In this wa; i 
and prevailing winds of every part of every sea for any par- 
ticular month are in course of regi so that, when the 
whole work is completed, the tables of figures will be of great 
value to mariners. The observations have already proved that a 
low mean annual barometric pressure exists over the Atlantic Ocean 
near the equator, and a high-pressure on the north and south 
borders of the torrid zone. It has been supposed by some that 
as there is such a large expanse of ocean in the southern 
hemisphere, that more evaporation takes place there than in the 
north, and that much of the vapour there produced is condensed 
in the northern hemisphere, from which it returns to the south 
in the form of water, having an effect also upon the currents of 
the ocean. Could it be proved that the rainfall in the northern 
hemisphere is the greatest, the foregoing supposition would be 
authenticated, and.it. is hoped that the present system of 
meteorological observations will set the question at rest. 

During the last ten years 992 merchant ships have been 
furnished with instruments for the purpose of taking observa- 
tions, and 1,087 ships in the royal navy have in like manner 
been supplied. The total expenditure of the meteorological 
department of the Board of Trade for salaries, instruments, and 
all purposes, has varied as follows during the last ten years :— 
1857, £3,240; 1858, £3,647 ; 1859, £3,613; 1860, £3,345; 1861, 
£3,107; 1862, £5,325; 1863, £5,210; 1864, £7,104; 1866, 
£5,460. From the year 1856 to the middle of 1865 the expendi- 
ture of the department has been :—For telegraphy and storm 
warnings, £11,622; for instruments and incidental expenses, 
£17,284; salaries, £13,465; total expenses, £42,374. In the 
event of the Government keeping the meteorological department 
in existence, the commissioners who have recently reported on 
its condition recommend that several stations with self-recording 
instruments be built in different parts of the United Kingdom, 
and that the establishment already existing at Kew shall be 
made a meteorological centre, to which all observations of 
value, whether made on land or at sea, shall be sent for con- 
sideration and reduction. At the Kew Observatory there is now 
a tried and efficient staff, able to take charge of the new stations 
proposed to be established, and to train up other hands 
to the practical labours entailed: by the modern extension of 
meteorclogical science. The extra annual expenditure proposed 
to be entailed is £4,250 for six stations, with self-recordi 
instruments for collecting observations from intermediate stations, 
lighthouses, and other sources, and for discussing observations, 
charting, and publishing results. The sum of £3,000 is also pro- 
posed to be expended annually for telegraphy and storm warnings, 
making a total annual expenditure of £7,250, besides £2,500 to 
begin with for miscellaneous purposes and additions to the build- 
ings at Kew. 
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Tur Copper TrapE.—The following remarks on the position 
and prospects of the copper trade in England are by Messrs, 
Vivian and Yo r :— The total production of fine copper in the 
world is, on ro authority, estimated to be at present 90,000 
tons per annu:, of which more than 48,000 tons are exported from 
Chili, as is shown by the following table of exports from thence 
during the past twelve years, viz. :— 

Tons. Tons. 


1854 ee ee o 15,797 | 1860 .. oe oe 36,289 
1855 oo oe oe 20,250 | 1861 .. oe oe 88,371 
1856 ke oo o 21,938 | 1862 .. oe . 43,109 
1857 ee oe oe 25,498 | 1863... oe oe 32,540 
1858 ee oe oe 30,470 | 1864... o* oe 47,500 
tS 28,250 | 1865 ee 48,372 


The production in the United Kingdom reached its maximum in 
the year 1856, since when a large falling off has occurred, the 
yield at present being only about half of what it was in that year. 
The Government tables for 1865 have not yet been published; but, 
as we know that the mines of Devonshire and Cornwall (which 
form three-fourths of the total production of the British Isles) 
yielded last year 9,750 tons of fine copper, against 10,050 tons, in 
1864, we are able pretty accurately to estimate the total produc- 
tion of the United Kingdom for 1865, and we put it down as equal 
to 1864, say 13,000 tons. The figures for the last twelve years 


will then stand as follows :— 
Tons. | Tons. 
1854 oe oe oo 19,899 | 1860 Py 15,968 
1855 we oe oe 21,294 | 1861 .. ° 14,331 
ae ee ee” a o- «14843 
1857 = ww oe oe 17,375 | 1863 ° . 14,247 
a 14,456 | 1864... 13,302 


1859 ge oe os 15,770 | 1865. ee a 
The yield of the Cornish and Devon :ines for the first quarter of 
1866 is put down, according to the 4ining Journal, as 2,220 tons, 
against 2,498 tons during the same period of 1865, which goes to 
confirm the steady decline in production as exhibited in the for e- 
going table. The other European production, though in the 
aggregate of considerable importance, seems, as far as we can 
ascertain, to remain about s , and may, therefore, be 
considered to occupy a neutral position with reference to the 
broad question of supply and demand. The yield from Australia 
(which is directed exclusively to England and India) has lately 
averaged about 5,000 to 6,000 tons of fine copper, and the richest 
mine there (Burra Burra) has become poor, so that altogether the 
above rate of supply is with difficulty maintained, the tendency 
being rather towards a decrease in production. The yield at the 
Cape of Good Hope, though ive, is at present much too 
small to have any bearing on price of copper. Taking the 
world’s production, as previously stated, at 90,000 tons per 
annum, Great Britain works up t two-thirds of the whole, 
viz., 60,000 tons, of which she exports about 37,000 tons, retaining 
the remainder for home consumption; the quantity for these two 
requirements, taken together, having dou itself during the 
last ten years. The annual increase of consum 
in the world is estimated as 8,000 tons, and there 
believe that it will not continue at the same rate. 
country to which copper is from the 
India, and the following of exports of 
metal to Bombay, Calcutta, and Madras will show the falling off 


of copper 





which has taken place during 1865 :— . 
Tons. Tons, 
1863 ‘ a oo 14,226 | First quarter of 1864 .. 2,323 
1864 Sis s oe oo 15,764 ” ” 1865 .. 3,663 
1800. se 8 ee Oi « w 1866 .. = 1,304 
The falling off in export of coal from England to Chili will be 
shown by the following table :— - 
Tons. : Tons. 
Dec., 1865, and Jan., 1866 .. 11,000 | Dec., 1864, and Jan., 1865 .. 17,000 
Feb., 1066 .. oo co 4000] Feb, 1066. .. cs ce 0,000 
March, 1866 .. oe «+ 93,250 | March, 1865 .. ee «+ 17,200 
Four months .. «+ 18,250 Four months .. ++ 32,700 





exhibiting a decrease of 14,450 tons during four months, or at the 
rate of 3,612 tons per month.—Society of Arts Journal. 
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The viaduct is a brick constructi 
piers nearly double the thickness of the others, for the 
of vibration. The surface bricks, however, are now 
away in every direction, and there are other signs of 
joint effect of vibration caused by heavy trains, the action 
weather, and of the powerful currents of water forced throug 
the arches on every occasion of flood or high tide, If such repairs 
as those now in progress be necessary after the lapse of twenty 
Senso snley ehate Ge tion of the viaduct, it would seem that the 

lan of continuous embankment is greatly preferable to arches of 

rick. The embankment of the North Union Railway, which runs 
parallel to the East Lancashire line at their entrance to Preston, 
at a distance of about three hundred yards, was opened in 
October, 1838, and has not hitherto needed repair of any kind. It 
is nearly three-quarters of a mile long, and seems to be as im- 
perishable as the hills, The construction of two miles and a half 
of this railway, from the Preston station southward (including the 
embankment and the bridge across the Ribble, one of the finest 
structures of the kind in Kngland, and consisting of five elliptical 
arches of 120ft. span each) was let to Messrs. M and M’Mahon, 
at the enormous sum of £80,000.— Times. 

EXPERIMENTS WITH NITRO-GLYCERINE.—We find that in our 
Michigan exchanges the results of experiments with nitro- 
glycerine, or blasting oil. At theCleveland mine, on the 2nd inst., 
the first attempt was made in a hole 5ft. deep and extremel 
strong, charged with half a pound of oil. It opened up the “* shot, 
but did not throw out the ore. The second hole was 15ft. deep 
and 12ft. back from fan, loaded with 5 1b. of oil. Eighteen hours 
afterwards 3ft. of sand | ay fon, the po of sand re- 
maining over the first 8 tin contai 
three ounces of oil ey Susie = the top se aad ” = 
again. On firing the cartri e original ex: at 
same time, nw “throwed” ore = —e po a oa 
holes opening a good crack. One keg o' wi ree shots 
would have done the same execution, but 1 think some of the oil 
must have been w The third hole was 15ft, deep, 1Ift. 
from the face, on a ledge of 19ft.; this hole being loaded with 
7 lb. of oil in @ tin cartridge. About 450 tons of ore, down to the 
edge, was thrown down, The same execution could have been 
done with three kegs of powder in three shots, At the Jac 
mine, March 24th, the experiments were conducted on the slope 
No. 1 opening, where the iron ore is exceedingly hard 
tenacious. The first trial was with a drill hole 2in. in diam 
and 5ft. Gin. deep, into which a tin cartridge containing 31 
blasting oil was inserted, and fired by means of a common 
attached to a wooden fuse churged with a small quantity of = 
powder. The effect of this shot was simply astonishing, and I am 
of opinion that the same result could not have been obtained with 
blasting powder except by shooting from four to six times. A less 
quantity of it in this drill hole would have been sufficient. Two 
more holes vere then charged, one of them 2in. in diameter and 
3ft. Gin. deep with 11b. of oil in a cartridge. This was a very 
strong hole and had but a poor chance to break, but was put down 
ay pe | to see what effect the oil would have in a strong bottom; 
it did not throw out the ore but made several cracks across the top. 
The other hole was same diameter and 5ft. ono“ with a 
cartridge containing 1} 1b. of oil. This missed ‘the conse- 
quence was the small quantity of the gunpowder in the fuse did 
not blow out the cord but forced the top off. Another 
containing two ounces of oil was put on top of the one that 
missed and the drill hole filled with loose sand; this was fired, 
when both cartridges exploded simultaneously, out all 
the ore and a little below the bottom of the drill hole. same 
hole in our usual way of blasting, would have required at the 
15 lb. of powder. ‘The ore was thrown with such 
against the opposite side wall that it was broken up inte s 
pieces, but if this had been thrown out with powder there is 
doubt we should have had to put in three or four block holes 
accomplish the same result. The fourth and 
same diameter and 4ft. deep. The oil was 
5o a height of 7in. The patent fuse lowered 
filled up with sand, it was then fired. The eff 
even more satisfactory than the others. I 
use the oil without cartridge where practicab! 
lies more at the bottom of the hole than it w 
cartri On the same day Colonel Bursten! 
at the Washington mine with his blasting 
with it was 7ft. deep and about 7; 

a head wedged against it from 

degrees. The amount of oil 
siderable portion of the ore 
loosened up as much more as an 
one keg and a half of powder with y 
thrown out. The next hole shot was a block hole; 
was 4ft. thick and weighed about five tons. 
deep, and the oil used was three ounces; the effect of 
a perfect success, it tore the block of ore 

next hole shot was 5ft. deep and pretty strong on one 

oil used was 1}lb. It was a pertect success, it tore out 
loosened up forty or fifty tons. 
made at the Jackson iron mine, Negaunee. 
diameter, 5ft. 8in. deep, put into a ridge at the 
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percussion cap. 
least 30 lb. of powder and four drill holes. The relative 
cost of powder and blasting oil is as follows:— 


WITH POWDER, : 
Dollars. 


Drilling 20ft. at 2°50 dols. per foot... .. 6s «es te oe oe WOO | 

30 lb. powder at 25 cents per pound =... «. se se oe os TO 

Cost of labour in sledging the ore to leave it in its 
Condition .. ss ss 06 «6 oo 66 se 06 ss oe oo S088 
Tet .o ce ce ce ce os OTD 
WITH BLASTING OIt. . 
‘ . Dollars. 

Drilling 5ft. Sin. at 2°50 per foot... «. «5 +e oe se ge”. 1S 

5$ lb. of ofl at 2°15 per ab ae. 00. Ween 08 06. 

Total «co co os oo so oe 96.96 
The ground in which this hole was placed is of gates 
nature, known as such to all miners in cvuntry, and 
accounts for the high cost of The above experiments are 
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Grants and Dates of Provisional Protection for Six Months. 
— SHILLCOCK, Bromley, Kent, “ A perforated cage for 
vases.” — 


leech 1866. 
524, JOHN re Derby, “ Improvements in railway signals.”— 
20th Fe 
635. Sueatan’ hoomee, Newport, Monmouthshire, “ Certain improvements 
in the construction of the permanent way of railways.”—2nd March, 1466. 
725. Lagoa ond HADLEY, bye poe on yer eage “ Certain improve- 
—s bearing springs for carriages and other 
772. mage (COFPEEN batraay Stanly-road, nee ae -road, b eon, 
M A 
95, THOMAR soon. inverting, N.B., ** Improvements in sinking tubes, 
cylinders, or caissons for the foundations of piers, yee quay walls, 
and similar structures, and or th the Sano of mine and wells.”—7th 
A 
wad. rnomas Kar WHITEHEAD, Nex Mills, Rawtenstall, Lancashire, 
in for ch the roiler beams and fly boards of 
machinery used for preparing aid spinning cotton aud other fibrous mate- 
riala.”—1tth April, 1 
1088, GEORGE WHITE, Bs Queen -street, Cheapside, London, “ Improvements in 
pipes for smoking tobacco.”—A communication from Jean Hochapfel and 
George Hochapfel, Strasbourg, France.—\8th April, 
1150. HRNRY DAVIDSON — Ampthill square, Hampstead- road, Mid- 
in t of materials to surfaces for orna- 
purposes.” — 23rd “pri 16, 
1158. yr AUCKLAND LEOPOLD PEDRO COCHRANE, Westminster, “ An 
improvement in apparatus for heating and evaporating liquids and fluids.” 
1160. JOHN WATSON BURTON, Leeds, Y ire, “ Improved means and 
for the 











dieses, * Imp 


ppar of animal fibrous substances and fabrics of mixed 
vegetable and ng substances, and of utilising the waste products ther - 


from.”—25th April, 7 

1184, JOSEPH sactan, Stainland, Yorkshire, “‘ Imp ts in increasing the 
expansive power of steam.” 

1186. MORTIMER NELSON, New York, U.S., “ New or improved machinery 
for making impressions or forming moulds for stereotype or electrotype 








ibe. JAMES HOWARD and EDWARD TENNEY BOUS¥IELD, Bedford, “An 
improved mode of working steam tilling implements.”—25th April, 1866. 

1200. DAVID THOMSON, Old-street, St. Lukes, London, ** Improvements in 
steam boilers.” 

1203. THOMAS HUTTON, Derby, ‘ Improved apparatus for closing the tap holes 
of casks or barrels.” 

1212. JOHN CHARLES PEARCE, Rowling 1 ear af York- 
shire, * Certain improvements in steam pony aud "pollcrs,” —28th ib ore 





1366. 

1214, AUGUSTIN aqeepe a! Paris, “A process for decolourising albumen 
extracted from the red blood of animals.” 

1216, WILLIAM JEREMIAH MURPHY, Lady's Well Brewery, Cork, Irelané, 
“ An improved method of and apparatus tor propelling ships or vessels.” 

1218, FLEEMING JENKIN, Duke-street, Adelphi, London, * Improvements in 
apparatus for winding in yy ey cables, applicable also when winding in 
other ropes or chains.”"—30th April, 1866. 

1238. JAMES MORRIS, Wednesfield, Staffordshire, ** Improvements in mills for 
grinding wheat and other grain.” 

1250, RICHARD BRIERLEY, Walton Je Dale, near Preston, Lancashire, 
* Improvements in carts, wagons, lorries, or any such like vehicles.”—2nd 
May, 18*6. 

1254. HENRY ARTHUR MANFIELD, Thornton-street, Brixton, Surrey, ‘* Im- 
——_ in the method of and apparatus for pickling vegetables.”—ard 
May, 1866. 

1262. FREDERICK FURRELL, Eastgate, Rochester, Kent, ‘‘An improved method 
of fixing rowlocks, crutches, and thowls to all descriptions of boats and craft 
propelled by oars.” 

1272. JOHN Barr and FREDERICK NORTH, Leeds, Yorkshire, ** Improvements 
in machinery for preparing wool and other fibrous materials for combing and 
spinning.” —4th May, 1866. 

1284. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements 
in drawing or propelling boats, barges, rafts, and other similar structures on 
canals, rivers, and such like waters.”—A from G 
Stackpole, New York, U.S. 

1285, THOMAS DENNIS ROCK, Leadenhall-street, London, “ Improvements in 
stands for telescopes, surveying and other instruments, which stands are also 
applicable for other purposes.” —5th May, 1866, 

1316. WALTER MCILWRAITH, Glasgow, Lanarkshire, = Improvements in appa- 
ratus for coating wagon covers and other fabrics and materials. 

1318. GRORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** Improvements in cordage, Webbing, and similar articles, and in machinery 
for manufacturing 5 oe same.”—A communication from James Amiraux 
Bazin, Canton, M usetts, U.S.—sth May, 1866, 

1328. WILLIAM EDWARD GEDGE, Southampton-buildings, Chancery-lane, 
London, ** An improved method of and apparatus for preserving the banks of 
rivers and watercourses or other embankments from corrosion or wasting.” 
—A communication from Charles Nicoli, Casatisma, near Pavia, Italy. 

1329. JOSEPH SHELDON, New Haven, Connecticut, U.S., ** Improvements in 
water-pressure regulators.” —A frum Jobn ‘Bishop, New Haven, 
Connecticut, U.S. 








— Rapmareceste Ss mated Saves Se ext, and other like vessels.”—A 
communication from John Louis Alberger, New York, U.S.--23rd 


May, 1866, 
in HENRI ADRIEN BONNEVILLE, 


from 
Para seen May: 1866. 
1492, JAMES DAVENPORT WHELPLEY and JACOB JONES STORER, Boston, 
Massachusetts, U.S., “ An apparatus and process fur removing dust and gases 
from air, which is called a draught and spray wheel.”—29th May, 1866. 


Patents on which the Stamp Duty of £50 has been Paid. 

1352. Geor¢e HENRY ose h, D ** Heating buildings by 
hot water.” — 2° th May, 1863. 

1356. yn a PATUREAU, Paris, “ Card-board or paper boxes or receptacles.” 
—29th 

1384. Gan Sai, Luzley Brook, Royton, L hi “Pr ing in- 
crustation in steam boilers, steam generators, and feel economisers,”-- 3rd 


June, 1863. 

1401. ARTHUR QUENTIN DE GROMARD, Paris, “ Musical in-traments.” —5th 
June, 1863. 

1394. Huan Rasy, Salford, Lancashire, “ Steam boilers and furnaces.”—4th 








June, 1863, 

1309. HENRI ADRIEN BONNEVILLE, Rue du Mont Thabor, Paris, ‘‘ Carriages.” 
—25th May, 1863, 

1424. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Needles.”—8th 


June, 1863. 

1425. WILLIAM EDWARD NEWTON, Chancery-lane, London, “Nozzles fur 
hose and water dixcharge pipes.” —8th June, 1863 

1442, WILLIAM ROBERTS, Millwall, Poplar, Middlesex, ‘* Steam boilers.”— 10th 


June, 1863. 

1451. MICHAEL HENRY, Fleet-street, London, “ Treating floss silk and silk 
waste.” —1!1th June, 1863, 

1457. WILLIAM WALTON, Smethwick, Staffordshire, ‘‘ Pneumatic hammer.” — 
11th June, | 

1390. JAMES JENNINGS McCoOMB, Liverpool, “ Presses for forming bales of 
cotton and other materials, and in fastenings for such bales.”—3rd June, 


1863. 

1499. WILLIAM CLARK, Chancery-lane, London, * Engines for obtaining 
motive power from steam or other liquid, partly applicable to pumps.” — 15th 
June, 1863. 

1393. STEPHEN BLAKE, THOMAS LEE, and ROBERT DUTTON, Chester, ‘‘ Flour 
and meal mill-.”—4th June, 1863. 


Patents on which the Stamp Duty of £100 has been Paid. 
1335. ARTHUR ree mgd JOSEPH PEACE, and SAMUEL JOHNSTONE 
HOBSON, Sheffield, a “Coating and covering metallic springs, &c. 
&c.”—30th May, 1859 
1350. GEORGE WALLEN COTTAM and HENRY RICHARD COTTAM, St. Pan- 
cras Ironworks, Old St. Pancras-road, Middlesex, ** Stable fittings. "1st June, 
1859. 


Notices of Intention to Proceed with Patents. 

192. JOSEPH BRADLEY SHILLCOCK, Brumley, Kent, *‘ A perforated cage for 
leech vases.”—20th January, 1866. 

200. CHARLES GREGORY PENNY, G . Kent, Pp in the 
treatment and utilisation of certain waste age ome from the com- 
bustion of boghead, cannel, and other coals and minerals, and from the 
treatment of china clay and other analogous su 

201. ae ee DEARDEN and EDWARD PILKINGTON HOLDEN, Bolton, 
Lancashire, “Certain improvements in carding engines.”—22nd January, 





223. WILLIAM CLARK, Chancery-lane, London, “Improvements in ma- 
chinery for the manufacture of paper bags.”—A communication from Ben- 
jamin Spencer Binney, Somerville, Middlesex, Massachusetts, U.S. 

227. EVAN HOPKINS, Clarendon-gardens, Maida-hill, Middlesex, “An improved 
mode of correcting the deviation of compasses in iron ships, and of construct- 
ing ship's compasses.”— 23rd January, 1866. 

249. GEORGE DyYsoN, Lindley, near Huddersfield, Yorkshire, “* An improved 
means of splicing or joining straps or driving belts for machinery.”—25th 
January, 1866. 

259. EDWARD AMBROSE and WILLIAM BRADDON, Holloway, Middlesex, 

in apy for lowering boats, parts of which apparatus is 
applicable to other uses.”—26¢h January, 1866. 

266. JOHN SPENCER, Corn Market, Doncaster, Yorkshire, ‘‘ Improvement’ in 
machinery for rolling and clod crushing.” 

270. JAMES HOWDEN, Glasgow, Lanarkshire, N.B., “Improvements in the 
means of and apparatus for steering, manceuvring, and prpelling ships or 
vessels.” 

273. JOHN HARCOURT BROWN, ow Cc hambers, Quality-court, Chan- 
cery-lane, London,“ of leather fabrics.” 

274. WILLIAM WILLMER Pocock, patna oe Ww i e 
in gas meters.”—27th January, 1866. 

279. ALFRED ARTHUR and BENJAMIN DAVIs, Brighton, Sussex, “ Improve- 
ments in hydraulic machinery.” 

212. WILLIAM RANDAL HARRIS, Manchester, ‘‘ Improvements in weavers’ 
healds or heddles.” 

283. JACOB SNIDER, jun., Lamb's Conduit-street, London, “ Improvements in 
the construction of breech-loading tire-arms.” 











a hi. 


May, 1866, 
1254. HENKY ARTHUR MANFIELD, Thornton-street, Brixton, Surrey, “ Im- 
in the method of and apparatus for pickling vegetables.”—3rd 


May, 1466, 
band LOUIS RUDOLPH BopMER, Thavies’-inn, Holborn, London, “ Improve- 
ts in double-cylinder carding engines."—A communication from Anton 
Gtrandost Vienna. Austria.—10th May, 1866. 
1449. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, Kenton, 
“ Improvements in metal hoops for oc" tubs, and other tike vessels.” 
— from John Louis Alberger, Buffalo, New York, U.3.—2 wa 
ay, 


All persons having an interest in opposing any one of such application< 
should leave particulars in writing of their objections to such application ai 
the office of the Commissioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
2nd June, 1866. 

1665, 28. ; 1666, 1s. 4d. ; 1667, 4d. ; 1668, 10d, : 1669, 1s. 2d. ; 1670, 4d. ; 
1671, 4d. 5 1672, 10d. ; 1673, Sd.; 1074, 8d. ; 1675, 4d.; 1676, 4d. ; 1677, 
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ed: 1712, 10d.; 1713, 4d. ; 1714, 10a. ; 1715, 4d. ; 1716, 4d. ; wii, 

8, 8d.; 1719, 101.3 1720, 4d. 1721, 4.3 1722, 4d. 4 1728, Hl. 
31725, 4d. ; 1720, 6d. 5 1727, Od. ; 1723, 10d. 3 1729, 4d. ; 1730, 40 ; 
1731, 8d. ; 1782, 8d. ; 1733, lud., 1734, 4d. ; 1735, 6d. ; 1736, 4d. ; 1737, 
lod; 1738, Is.; 1739, 10d. ; 1740, 10d. ; i741, 4d.; 1742, 10d. ; 1743, 
3 1744, 8d. ; 1745. 4d. ; 1746, 8d. ; 1747, 1s. ; 1748, 8d. ; 1749, Is. ; 
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Beunet byege o . ler Majesty’s Patent Office, Southampton-vuildings, 
Chancery-lane, 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
‘NGINEER, at the office of her Majesty's Commissioners of Patents, 


Class 1—PRIME MOVERS. 
Sutin, Fined Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, te. 
2349. P. B. Bo Fulham, “ Self-acting boiler feeder.” — Dated 4th November, 


865. 

This apparatus is entirely self-acting, being worked simply by the pressure of 
steam upon water confined in a closed air-tight vessel or tank, which in its 
turn is filled with water by means of the vacuum produced or cansed by the 
condensation of the steam in the said vessel or tank whenever the supply of 
water to the boiler is stopped, or whenever there is a sufficient quantity of 
water in the boiler. Resting on the surface or the water in the boiler is a 
float of stone, metal, or other suitable material, which is connected to one end 
of a chain outside the boiler by means of a copper or other wire passing out 
through a stuffing-box. The chain is carried over a ground wheel or pulley, 
and to its other end is attached a counterbalance weight. ‘The grooved wheel 
is keyed or fixed upon a spindle, at one end of which is similarly fixed a spur 
wheel or quadrant, gearing with a similar wheel or pinion of smaller diameter 
mounted on a stud fixed in the same standard which carries the grooved wheel. 
On the same stud is mounted loosely a lever carrying a‘weight at its upper 
end, and the smaller spur wheel or pinion above referred to is provided with 
two lugs or projections on its face, which act upon the said lever whenever 
motion is communicated to the.said wheel, or a pin attached to the lever may 
work in a slot inthe pinion, The lower end of the said lever works in a slot 
in a link or piece which connects together the levers of t:vo stop-cocks, so that 
as the lever is moved in one direction or the other by the lags or projections it 
shall stmultaneously open or-close the said cocks. Equilibrium valves can be 
substituted for these cocks, or any other kind of valves or cocks may be used 
which in practice may be found most suitable. When vaives are used a cam is 
keyed on the stud (which carries the weighted lever and pinion) which acts 
upon the valve levers, and thus opens or closes the valve simultaneously 
whenever motion in either direction is imparted to the pinion by the rising or 
falling of the float. One of these cocks or valves is upon a pipe which commu- 
nicates from the steam space of the boiler to the upper part of the closed vesse! 
or tank above referred to, and the other cock or valve is upon a second pipe 
which communicates with the lower part of the said vessel or tank, and ix 
carried down inside the boiler below the water line. ‘I'he first-named cock or 
valve acts as a two-way ccck or valve, and is furnished with an opening 

ided with a valve and leading into the atmosphere, being so constructed 





285. WILLIAM CLARK, Chancery-lane, London, “ An i or 
ing eye for launching boats from the sides of “ships and for other 





1334, DUNCAN CAMPBELL DALLAS, Fleet-street, London, “ I 
the production of printing and other surfaces in relief or intaglio. Ym Oth 4 


1866. 

1336. GEORGE ASHWORTH and ELIJAH ASHWORTH, Manchester, “Certain 
improvements in mechanism or apparatus for turning over leaves either in a 
folded, stitched, or bound state.” 

1439. JOHN COLE, Great Portiand-street, and GEORGE STEPHENS MBLLAND, 
Lime-street, London, “ An improved mode of and means tor extracting car- 
tridge cases from breech-loading fire- arms.” 

1440. READ HOLLIDAY, Huddersfield, Yorkshire, “ Iinprovements in obtaininz 
green colouring matters of various shades for dyeing and printing.”"—A com- 
munication from Heinrich Miuhorst and Friedrich Wilhelin Schulte, Crefeld, 
I’russia. 

1344. JOHN LAURID RICKARDS, Westbourne Park-road, Middlesex, ** Improve- 
ments in candlesticks and apparatus connected therewith.” 

1346. JULIAN BERNARD, George-square, Glasgow, Lanarkshire, N.B., “ Im- 
provements in elevating and forcing water and other fluids, and in the 
machinery or apparatus connected therewith.” 

1347. THOMAS THORNTON, Dundee, Forfarshire, N B., “Improvements in 
raising and lowering ships’ boats and other weights, and in the apparatus 
wed theretor.”—A communication from Digby Murray, Ship Mofussilite, 
Bombay Harbour.—10th May, | 1866. 

1356. JOHN CRAIG, Finl ire, N.B.,“T 
door handles. "—1th May ‘ay, 1866. 

1362, WILLIAM  SanEeee, JOHN HARRISON, and HENRY HARRISON, Black- 
burn, L e, in Y for h ~ cylinders 
and other articles Ph me metal.” 

1364. WILLIAM HENRY SOUTHWELL, FREDERICK SOUTHWELL, and EDWIN 
SOUTHWELL, Baker-street, London, “ Improvements in the production of 
photographic prints.” 

1365, ASTLEY PASTON PRICE, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the means of effecting the combustion of fuel, and in apparatus employed 
— —A communication from Jakob Buhrer and Carl Hame!, Munich, 

savaria, 

1368. WILLIAM DENNIS, Cambridge-street, Pimlico, Middlesex, ‘* Improve- 
ments in casks and taps for drawing liquids therefrom.”—12th May, 1866. 

1369. KORERT BAND POPE, Dumbarton, N.B., ** Improvements in governing 
apparatus, applicabie for regulating the speed of all kinds of machinery, 
~ motive force acting on which can be altered by adjusting a valve or 

luice,” 

1370. ROBERT FYERS, Colchester, Essex, “ I 
of umbrellas and parasols.” 

1371. JOHN WeBSsTER, Gordon Castie-gardens, Fochabers, N.B., “‘A new 
method of hoeing, 1aking, and rolling grave! walks, and in apparatus there- 
for.”"—14th May, 1866. 

1380, JAMES CHEVERTON, Elm Villa, Turnham-green, Middlesex, “ An im- 
ate method of obtaining surfaces for printing from stereotyping and elec- 
trotyping.” 

1382, WALTER PAYTON, Sewardstone-road, Victoria Park, Middlesex, “ Im- 
provements in the corstruction of dry gas meters, part of which improve- 
ments is also applicable to meters for measuring water and other liquids.”— 

15th May, 1866. 

1388 «=FREDERICK FIELD, | Upper Marsh, Lambeth, ‘‘ Improvements in the 
manufacture of candles 

1369. WILLIAM CURRY, Glasgow, I hire, “* I ts in the manu- 
facture of brick, tiles, and other plastic substance, ‘and in the machinery 
apparatus employed therefor.” 

1392. GEORGE AUGUSTUS ELLIOTT, Beckenham, Kent, “ ee ae 
~ and apparatus for opeving and closing railway carriage and other 
windows,” 

1393. GONSTANTE AQG10, St. John’s Wood-grove, FRANCESCO COTTT, Church- 
street, Edy ware-road. and NATALE FERRARIO, Holwworn-hil!, London, * Im- 

means and apparatus for preserving and saving life ‘and property at 
sea in cave of shipwreck.” 

1394. WHTAAAM: CLARK, Chancery-lane, London, “ Improvements in lamps 
for burning thineral’ and other olis.”"—A communication from Etienne 
Jamimes, Boulevart St. Martin, l'aris.—16th May, 1866, 





ts in securing 











ts in the construction 





Inventions Protected for Bix ‘on’ the Deposit of 
Complete Rt AY 
1449. GronGk MASELTINE, Gebiacsmone Chancery-lane, London, 





purposes.”—A communication from Samuel Brown and Leon Level, san 
Fraucisco, California, U.S.—29th January, 1866. 

292. EDWIN ROBERT WETHERED, Belfast, Antrim, “ Improvements in the 
construction of stands for bassinettes or children’s cots.” 

205. ALFRED SMITH, Hackney, Middlesex, * Improvements in sewing ma- 
chines,” 

296. JOHN INGRAM, Cleveland Villas, ag road, va aggre and JOUN GovGH, 
King-street, Stepney, “Imp pp ~ in colours 
on paper, envelopes, or other articles. _ 





| 296. — CHARLES OCTAVIUS STAUNTON, Paulton-square, Chelsea, Middlesex, 





in ord and carriages, and in elevating apparatus for 
the same. ”"— 30th January, 1866, 

303. ROBERT CLAYTON, JAMES RAPER, JOHN GOULDING, and WILLIAM 
HOWARTH, Bradford, Yorkshire, “ Certain improvements in looms for 
weaving.” 

304, COLEMAN DEFRIES, Houndsditch, London, “ Improved apparatus or 
means for securing the safety of persons travelling by railway trains.” 

310, WILLIAM Woopw: ARD and JOHN WOODWARD, Queen's Foundry, New 

ed in steain boilers or generators.” 

312. HECTOR AUGUSTE "DUFRENE, South-street, Finsbury, London, “ An im- 
proved hydraulic steam hammer.”—A communication. from Monsieur Justin 
Thevenet, Mont-sur-Marchienne lez Charleroi, Belgium.—3ist January, 





1866. 

314, JAMES MALLISON, Bolton, Lancashire, “ Certain improvements in the 
treatment of yarns or threads previously to dyeing them.” 

319. JAMES BOUVERIE GRANT, Euston-road, London, “ Improvements in 
apparatus or machinery for distilling and refining petroleum and other oils.” 
—last 

324. DAVID WINSTANLEY, Manchest er, “Imp 
surfaces by the ad of photography.” 

328. JAMES CHARLES PATRICK, Aylesbury-street, Clerkenwell, London, “ Im- 
provements in cutting presses employed in the of boots, shoes, 
envelopes, paper collars, and various other articles.” 

331. GEORGE BARKER, Staleybridge, Lancashire, and CHARLES DAVIS, Pley- 
dell-street, London, “ Improvements in sewing machines,” 

333. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improved ma- 
chinery tor breaking hemp and flax.”—A communication from Joseph Holford 
Siddall, Philadelphia, U.s.—2nd February, 1866. 

335. OHN WARBURTON, PETER WARBURTON, and SMITH BARNES, Harling- 
den, Lancashire, “ Improvements in mules: for spinning and doubling.” 

344. ROBERT JOBSON, Dudiey, W nents in moniding 
a of clay, earthenware, or r porcelain, aud in apparatus used therein.” — 





in producing printing 








382, WILLIAM SAMUEL LA YCOCK, Sheffield, Y orkshire, “Improvements in 
looms for weaving a certain kind of cloth or fabric.” 

385. JOHN BOWMAN ATWATER, Chicago, Illinois, U.S.,““ An improved appa- 
ratus for raising or forcing water, by the aid of steam and air, for supplying 
locomotive tenders, and for other purposes.” —8th February, 1866 

422. JONATHAN DAVIDSON, Edinburgh, Midlothian, N.B., * Improvements 
the reefing of sails, and iu the machinery or apparatus connected t Serewith.” 
—l0th February, 1866. 

484. WILLIAM FOTHERGILL L COOKE, Aberia, near Carnarvon, and GEORGE 
HUNTER, M in 'y used in 
cutting stone, slate, a and other minerals, and j in forming tunnels, galleries, and 


roads.”—120h February, 1866. 
446, JOHN PATTERSON, ‘oe by a in machinery for cutting 
Middlesex, “ Improved 


the pile of woven fabries.”—13th February, 1866 ; 

498. EDWARD JOBN Harrow, 
apparatus for carburetting air and gas.”— 16th } February, 1866, 

658. JACOB GOODFELLOW, Blackburn, I. in pump 
buckets for lifting water, air, or other fluids.” —23rd February, 1866. 

591. JOHN HENRY JOHNSON, Lincoin’s-inn-fields, Lundon, “ 1mprovements 
in the construction of roads and streets.”—A communication from Lucien 
Boilley, Paris. 

592. WILLIAM CLARK, Chancery-lanc, London, “ Improvements in pin car- 
tridges.”— A communication from Jales Fei.x Gevelot, Boulevart St. Martin, 
Paris —26th February, 1866. 

670. GEORGE LIONEL LECLANCHE, ea og Paris, “ Improvements in piles 

727. ALFRED vincanT 3 Ne fwTON, Chancerylane - 

fe a Ne An improvement 
the melting 








of iron.”—. from Emest Christian Haserick, 
Lake Village, New Hampebive, U.S.—9¢h March, 1866. 








that when the cocks or valves are shut off from the boiler the steam from the 
upper part of the closed vessel ur tank can escape through this opening, and 
when the cocks or valves are open and the apparatus is supplying the boiler 
with water, then the said opening is closed, and the steam cannot escape from 
the closed vessel or tank. A third pipe, provided with a valve, leads from the 
closed vessel or tank to a well or reservoir from which the supply of water is 
derived. 

2831. W. BEARD and J. MAIDEN, Hollingwood, Lancashire,“ Apparatus to be 
employed for lubricating the cylinders of steam engines, &c.”—Dated 8th 
November, 1885, 

This invention is designed for the purpose of lubricating the interior surfaces 
or frictional parts of the cylinders ot steam or other motive power engines by 
self-acting mechanism in such a mauner tist the lubricant can be supplied to 
or injected against any portion of the inter. 2! frictional surface at regular 
intervals at any time desired by the eng The imp consist in 
the employment and use of a pressure chamber or receptacle in which the 
lubricant 18 contained, and also in the apparatus for discharging the same at 
regular or required intervals, the whole being attached and secured to the 
cylinder lid or cover. 





Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carty, 
Harness, &c. 

2792. A. BRAQUENIE, Paris, “A new kind of double-face carpets or tapestry 

with similar or different patterns on each face.” — Dated 30th October, 1865. 

This invention consists in placing between each card employed for forming 
the pattern or design on one face of the tapestry or carpet another pattern card 
to form the design on the other face. 

2797. G. E. DONISTHORPE, Leeds, “‘ Machinery for combing wool and other 

bres.” —Dated 31st October, 1865 

This invention has for its object improvements in that elass of machinery for 
combing wool atid other fibres in which the combing is performed by two 
circular or endiess travelling combs meeting together at a point of their 
circumference where the fibre is fed into the teeth uf both combs and is combed 
out by the combs travelling onwards, and so separating the ene from the other. 
The imp relate, princi to machines of this description in which 
circular combs are used, one of the wune being of larger diameter than the 
com) or combs which work with it, and in which the larger comb has ranged 
around it a number of troughs or tubes carrying slivers of fibre, as is described 
in the specification of a patent granted to the present patentee on the 25th 
October, 1864 (No 2642). The first improvement consists in combing with the 
smaller coms « movable set of comb teeth, which are carried by segments 
ranged around these — oe improvement relates to combing ma- 
chines of the ripti joned in which the slivers of fibre to be 
combed are carried by anaes or tubes ranged around one of the combs, and 
consists in combining with each tube or trough nipping or holding biades, or 
=; instrument to hold the fibre into the teeth of this comb during the time 

that the fringe of fibre projecting trom it is cleaned by the other travelling 
comb ; this latter comb then acts only to clean the projecting fringe of fibre, 
and does not draw fibre from the comb into which the slivers are held by the 
holding instraments. Another part of this invention relates to a mode of 
feeding forward the slivers of fibre at the required times through the tubes 
which carry them. 

2811. A. JACKSON, J. CLOUGH and C. ASHLEY, Salford, ‘ Looms for wearing.” 

—Dated ist November, 1865. 

This invention relates to the description of looms called pasguard looms for 
weaving plaids, checks, and other figured fabrics. The First purt of the 
invention relates to a doubie-acting shedding motion. On a shaft placed at 
the back of the lvom the inventors fix a double tappet, acting on friction 
bowls working in the short ends of two L levers, the longer ends of the L levers 
being connected with the two gritfs or knives, motion being given to the shaft 
by gearing from the crank shaft. On the top of the loom they place three seis 
of levers working on shafts tixed to the loom frame. The wp set of levers 
reach across the width of the loom, one end of the levers having a slot in 
which the top of the hooks are placed, and their other ends being connected by 
cords or wires to jacks fur pulling down healds for forming the shed. 
middle set of levers are connected to the top of the healds at one end, and the 
other ends of the levers to the bottom set of levers. Une end of the bottom set 
of levers is connected to the top of the healds at the other end ; the other endg 





























of the levers have slots in which the other set of hooks are placed ; the hooks | held to its support or framing by a or other like fastening contrivance. backwards, upwards, and from the standing crop. He prefers that the - 
are moved to or from the griffs or knives by needles and cards in the usual Whe ths cpnenetes ts ceed en's eect indlaaior tao cant cod teases Goo uppermost bar should form greatest angle with the standing crop, the 
manner. When motion is given to the shaft the double tappet gives a to-and- | pointer, are worked by a handle, Before the handle is piaced a second bat | trailing bars and lateral bars forming a more or less acute angle with each 
fro motion to the short ends of the L levers, and an alternate up-and-down eh ee Ce see ae ee eee other when viewed in section. The bars are connected together by an angle _ 
motion to the other ends of the L levers and griffs or knives for framing the | When the apparatus is used as a tell-tale the is extended and receives | plate at the cutter bar, which plate is hinged directly or indirectly to the cutter 
shed. The Second part of the invention relates to a slide picking motion in | motion from the steering apparatus, or from the steering wheel axis, by | bar in any convenient manner. The effect of this arrangement is to turn 
or under slot picking looms. On cach end of the back tappet shaft the | differential chain wheels or other gearing. A small pointer is fixed on the | aside, and more or less to turn over into swathe the eut crop, the 
nventors acam in contact with a plate or dise fixed to one end of a | shaft instead of the handle to travel over the repeating dial to enable the | friction of the stems or projecting npwards through the trailing bers, 
«hort shaft ing in suitable bearings in each end frame of the loom, and to | helmsiman to see the exact position of the rudder or helm. For night use the at Seno wiernueanar Ger, by the open. as compared 
the plates or discs or shafts they fix tappets, which are acted upon by bowls on | pin or fastener is removed and the dial is connected with the pointer by means | the ordinary solid, lateral portion of track clearer, prevents the crop 
the fly-wheeis. At the other ends of the short shafts are levers, connected by | of an axis, and is maintained in place preferably by a pin or forelock sliding on | dragged forward. 
short rods to the picking sticks, each rod having two universal joints for dis- | the forepart of the pointer through a hole or slot in the axis. A lamp is | 9888. T. RERRENS, Puris, “A new threshing machine worked directly on the - 
pensing with straps. When the loom is put in motion the cams acting on the | connected with the axis and revolves; it is restored to its vertical position by threshing by oxen or horses.” — Dated 9th November, 1865. 
plates or dises give the short shafts a to-and-fro motion and move the tappets | & weight. The door, provided with glass or with a lens, is at the fore side, This invention cannot be described without reference to the drawings. 
alternately from under their respective bowls, and thus give alternate motion | An , preferably similar in shape to a pointer, is made in the dial to 4898. E. J. DAVIS, Globe-wharf, Mile End, London, “Treating brewers’ grains 
10 the pickers.— Not proceeded with. show or exhibit the light of the lamp. The dial being connected, in order to render them more suitable for the food of animais.”--Dated 10th 
2826, E. RUSHTON, Macclesfield, “ Apparatus for reeling silk, cotton, or other pera with the pointer, it follows it In its movements, and the position or November, 1865. 
8 threads in the form of skeins.”—~ Dated 23rd November, 165. direction of the opening, which forma, as it were, an illuminated poluter, will | 1¢’is well known that brewers’ grains are for the most part employed in the 
This invention relates to the machine commonly known xs the reel, and — position of the rudder when the apparatas bad wn adh ar at wet state fur the food of cows, though by reason of the grain being liable to 
consists of a self-acting guider and count and stop motions, which guides the | OF Will give the or directions when it oe aa von tye quick ition and to hecome sour and spolled, they are 
silk or thread upon a reel to any required Jength in the form of a skein, and bag en The lamp ts couw wow ® nt ch whecated ty | often used as manure. Now the patentee has discovered by a series of \ 
when one skein or set of skeins is run to the required length, the guider de ey Bre gn t of its — hehe to | ments that the decomposition may be arrested by heat, and a new manufacture 
changes and lays another skein or set of skeins alongside the former one, and ¢ it lighter and allow the wind to blow through. obt such grains, and the object of tho present invention is to 
when that skein or set of skeins is run on the reel the guider again changes and | 2865. W. EsPLIN and J, CLARKE, Liverpool, ‘‘ Steering gear for navigable | preserve the grains in a sweet state, and also to reduce their bulk and weight 
another skein or set of skeins is* ran on, and when the number of skeins is vessels.” —Dated 7th November, 1865. facilitate the storing and transport thereof, and this the patentee accom- 
filled upon the reel, and the Jast one or set of the required length, the machine The patentee claims, First, the use of a ram or piston, or rams or pistons, by subjecting the grains to heat, as descrihed, whilst they are fresh and 
stops, thereby securing the accuracy of length without the constant personal | mo by a screw or screws, for communicating the® pressure to the fluid in | sweet, by which he arrests or +e and finally obtains 
binated or scroll disc on the | hydraulic steering gear. Secondly, in hydraulic steering gear for communi- | the grains free from molsture and in a sweet, or as nearly sweet, state as 


attention of workpeople. The patentee places a 
index wheel, which is driven from the reel or countershaft for the purpose of 
working an indented and toothed cylinder attached to the guider motion, in 
order to make the skeins of exact length, and lay them side by side until the 
reel is full. He attaches a double scroll or wormed disc to the shaft of the 
indented and toothed cylinder, by which he effects a communication with the 
driving power for the purpose of stopping the mill or machine when the 
required number of skeins is wound on the reel. He accomplishes this by 
employing a lever in connection with a circular inclined plane or spiral grooves 
rotating with the drum or driving power, which lever is acted upon by a drop 
latch in communication with the double scroll or wormed disc already 
described. 

2827. W. E. DoBsON, Nottingham, ** Dressing lace or other fabrics.”— Dated 2nd 

November, 1865. 


In dressing lace or other fabrics in lace dressing machines it has been usual 
heretofore to apply the dressing liquid or material on one side only of the piece of 
lace or other fabric in the first instance, that side being the upper side; and 
after this has been doi the lace piece or other fabric has been turned over and 
the dressing liquid or material applied to the other side thereof. By this mode 
of dressing lace considerable waste of dressing liquid or material is occasioned 
by the dropping of dressing liquid ‘rom the roller (employed in laying it on) 
through the openings in the lace or fabric to the floor ui the dressing 
machine. Now according to this invention the inventor employs two or more 
rollers at the same time, one or more of such rollers being employed on the 
upper surface of the lace or other fabric in course of being dressed, and one or 
more on the under surface thereof. Thus a roller or rollers is or are employed 
at the same time both on the npper and lower surfaces of the lace or other 
fabric. By these means the inventor greatly economises the dressing liquid or 
material, and also effects « saving vi time and labour. — Not proceeded with. 
2836. F. TOLHAUSEN, Paris, ‘ Shuttle motions for looms.”—A communication.— 

Dated 3rd November, 1865. 


This invention relates to certain in. provements in the shuttle motion of looms 
for narrow goods, such as ribly. -uspenders, and so forth, in which the 
requisite motion is imparted to 1... -luwtiles generally by a reciprocating toothed 
rack and a series of cog wheels a:) ue) on opposite sides of the gap, and in 
looms with two or more shuttles «ne above the other, a vertically adjustable 
rack and pinion for each shuttle. or iher i d hani are employed 





to impart to the shuttles the desired motion, and the loom is rendered expensive 

and liable to get out of order. These difficulties are obviated by the present 

invention, which consists in the emplvyment or use of a reciprocating carrier 
in combination with the toothed rack and cog wheels or other equivalent 

mechanism, and with a series of shuttles mounted one above the other in a 

vertically adjustable frame, and provided with guide grooves to receive, by 

raising or lowering, the shuttle frame. Each of the shuttles in the tier can be 
thrown in gear with one and the same carrier, and the desired motion is 
imparted to it without requiring teeth in the shuttle itself, or without requiring 

a separate carrier and separate racks and pinions for each shuttle, and with a 

mechanism which is simple, durable, and not liable to get out of order. 

2845. H. RADCLIVFE, Adam-street, Adelphi, London, “ Apparatus for effecting 
communications between the passengers, guard, and engine driver in railway 
trains, and for giving notice to engine drivers in cases of accidents.” —A com- 
munication.— Dated 4th November, 1865. 

This invention consists in the first place in the adaptation and application to 
railway trains of apparatus by means of which a passenger may be enabled to 
give an alarm to the guard by pulling a handle in the carriage, thereby bring- 
ing into contact two wires, which then form an electric circuit and cause a bell 
in the guard’s van to ring. The said wires are laid lengthwise above the 
carriage (or in any other convenient manner) from one hook of the coupling 
chain to another, and from one hook of the coupling iron to another; or they 
may be brought into their required connection by means of. springs projecting 
heyond each carriage at both ends sufficiently to make them touch each other, 
The same depression of the handle frees the end of a lever carrying a flag 
on the roof of a carriage from a detent, by which the said lever is confined. 
At the same time, and by the same action of the parts, a shutter or cover is 
caused to fall and expose to view a light in a lantern, thus by means of both 
signals indicating either by day or by night the particular carriage or com- 
partment thereof from which the alarm is given. The handle when depressed 
is kept in that position by a spring, and can only be released by means of a key 
in the hands of the guard. This invention has reference in the second place to 
apparatus for enabling the guard to give signals to the engine driver, and 
consists in arranging teeth or springs in combination with wires for completing 
an electric circuit, and causing a bell on the engine to ring by the deflection of 
a lever connected to the said teeth or springs. The particular arrangement of 
the teeth and springs, and of the wires, may be varied so long as their required 
connection is suitably maintained. And the invention has reference in the 
third place to self-acting apparatus, whereby an alarm is given to the engine 
driver in the event of any portion of the train b i id lly detached 
from ‘the rest. For this purpose the invention consists in the adaptation and 
application to the engine of electrical clockwork apparatus kept from action on 
a bell by the tension of an electrical magnet. The effect of this magnet being 
suspended by any break in the electric circuit, a spring is allowed to collapse 
whereby a bell is set in motion. The continuous electric circuit in this Jast 
case is formed either by means of a wire passing over the carriages in connec- 
tion with the coupling chains or projecting springs, as before mentioned, or by 
means of a single wire passing from the axle of the guard’s van to the axle of 
the engine, the return current passing in this case along the rails. This 
apparatus is brought into action by the electric circuit becoming accidentally 
broken, but it is otherwise self-acting. 

2851. T. PAGE, Adelphi-terrace, Strand, London, “* Means of preventing vessels 
Srom sinking.” — Dated 4th November, 1865. 

This invention consists in the application of bags or flexible air-tight, and 
buoyant receptacles to the hold and other capacities of vessels, and by inflating 
the same, by pumping and forcing air thereinto, to give buoyancy to the 
immersed or sinking vessel.— Not proceeded with. 

2858. R. Sims and R. BuRNS, Bedford, Lancashire, “ Formation of railway 
carriages.” — Dated 6th November, 1865. 

This invention consists in altering the interior arrangement of the seats of 
railway carriages as at present constructed by taking out the cross partitions 
or seats in the first piace, stopping most of the dvors at the sides of the 
carriages, and arranging the seats so 1s to leave a paxxagc down the centre, or, 
if preferable, at one or both sides, instead of the centre; thus two rows of seats 
will form a compartment, as at present, but instead of entering these compart- 
ments by doors outside of the carriage, they will be entered trom the passage 
or passages inside, thus giving a communication from one cuimpartmenut to 
another without going outside the carriages; one exit door at any convenient 
part serves for aJl the passengers in that carriage.—Not proceeded with, 

2860. R. C. MANSELL, Ashford, “* Construction of wheels for engines and vehicles 
used on railways.”—Dated 6th November, 1865. 

This invention consists in making certain new and improved forms of 
retaining rings or tire fastenings, and fixing them, in combination with the 
tires of wheels, in such a mnnner that they will not only hold tires to the 
bodies of wheels, but will also support and sustain in proper position the parts 
of tires which project over the sides of the wheels, and by so doing admit of the 
tires being worn thinner than at preseut, and prevent the mischief consequent 
on the present system, which allows the sides of tires to project, and in wear to 
bend over the retaining rings or tire fastenings and sometimes break off, which 
defects not only make the tires of wheels less serviceable and difficult to be 
removed for repairs, but they also render wheels in a degree unsafe by reason 
of the irregularity of edge and loss in width of tire surface bearing upon the 
rails. 

2864. C. J. VieHOFF and J. A. MATTHIESON, Paris, ‘ Steering indicators and 
tell-tales.” — Dated 7th November, 1865. 

This invention relates either to an apparatus applicable as a tell-tale for 
indicating by day and night the position of a rudder or helm with regard to 
the keel, or as a indicator or telegraph for indicating by day and night 
the changes to be effected in the position of the rudder or helm. When the 
apparatus is used at night a single light of one colour, for example, white or 
blue, is used, instead of two coloured Jights (green or red), as in tell-tales and 
indicators of construction. The tell-tale is placed steering 

us or rudder wheel and from it. The 











e pp 8 as 
and divisions on its face, corresponding with angles described by the rudder, is 
fitted, but not fixed, on a shaft free to revolve, and carrying a pointer or hand 
so disposed as to work before or travel over the dial. For day use the dial ts 





piston having only one 
one mo ° construction of 
hydraulic steering gear with the fluid in one line of pipe, kept quite distinct 
and separate from the fluid in the line of pipe and not communicating there- 
with. Fourthly, the use, general and a it of the several 
parts of the modification of improved steering gear, as described and illustrated 
in the drawings. Lastly, the general arrangement, and use of 
the several parts of the improved stéering gear described. 
2884. T. WESTLEY and W. BrBppy, Preston, ‘‘ Ships’ and pulley blocks for 
."— Dated 8th November, 1865. 

This invention consists, principally, of a new method of mounting the sheave 
or pulley in the block or sheath. The inventors propose to use an aale or 
centre pin fastened in the sheave itself, having wings attached thereto to form 
a fastening into the sheave, and to cause the axle to turn therewith. The 
sheave may be made of wood, iron, or of any other suitable material. The 
axle may be made of iron, brass, or other suitable metal or material, and the 
be: ends may be made either cylindrical or slightly conical. Any con- 
venient number of sheaves or pulleys may be combined in one sheath or block. 
In each side of the sheath or block is fitted a bush of brass or other suitable 
metal, in such a position as to receive the ends of the axle or centre pin, and 
these bushes may be made merely plain so as to fit and support the ends of the 
axle or centre pin, or they may be furnished with an anti-friction roller (or 
rollers) upon which the ends of the axle or centre pin run, and the said anti- 
friction roller (or rollers) may be made either cylindrical or conical to corre- 
spond with the form of the journals or erfds of the axle or centre pin.— Not 


cating the pressure to the fluid, the use of a ram or 
of the radder. 


e 





proceeded with, 
2890. J. E. AvY, Paris, “ Self-acting regulator or dial applicable to all 
descriptions of public con 8.""— Dated 9th November, 1865. 


In performing this invention a slight chain is made to pass beneath the 
carriage, and the ends are respectively secured, one at the back of the carriage 
and the other to a crank shaft, concealed and working in bearings beneath the 
coachman’s box ; this chain is acted upon by two metal rods which pass 
through the bottom of the carriage, and are in connection with the seats, 
which are slizhtly raised on springs; it follows that, on a passenger seating 
himself, the seat sinks, depressing the rods, and so tenses the chain, which, 
dragging on the crank shaft above-mentioned, causes it to complete ahout half 
a vevolution, Connected with this crank, at each ity, is an indi 
dial-piece bearing the word “ hired” on one side of the carriage; in addition 
this is a small barrel spring clock, which, instead of having hands, is furnished 
with a thin cardboard or paper dial divided into twelve hours; when the 
carriage is unoccupied, this card dial is pierced and held in its position by a 
small pin or stop piece which is governed by the indicator. Directly a seat is 
taken, the chain is tensed, and the crank drawn down, the effect of which is to 
raise the Indicator and bring into view the word ** hired ;” this movement of 
the indicator draws back the stop piece or small pin above-mentioned, and the 
card dial being thus free commences to turn round, fulfilling the duty of the 
hour hand of the clock, the time being marked by the first puncture to the 
second puncture, the latter being made by the driver turning back, by means of 
a key or other contrivance, the crank shaft to its old position, on the passenger 
abandoning his seat by which the indicator moving back the word “hired "is 
concealed, and the small pin or stop piece is pressed through the card, thus 
defining the length of time the carriage has been hired by a second puncture. 
This paper dial is removed each morning when the carriage leaves the stables. 





or 
to 


Class 3.—F ABRICS. 

Including Machinery and Mechanical tions connected with 
Preparing, Manufacturing, Printing, ing, and Dressing Fa- 
brics, de. ? 

2866. M. J. Roperrs, Pendarren, near Crickhowell, Bucks, “ Apparatus for 
preparing, spinning, twisting. doubling, or winding cotton, woul, flax, &e.""— 
Dated 7th November, 1865, 

These improvements consist in a better method than is usual for placing or 
passing thread, yarn, roving, or other form of fibrous material into the hollow 
or tubular part of spindles, flyers, or other apparatus used in the manufacture 
of fibrous materials, when such spindles, flyers, or apparatus have these 
hollow or tubular parts running in a bearing or support (for example, the tubular 
head of a fiyer or spindle running in a top bearing); and the improvements 
also consist in a new method of p ng desired escape of the thread, 
roving, or fibres from this hollow or tubular part. The inventor obtains these 
results by making a slit or aperture iu the hollow or tubular part of the spindle, 
flyer, or apparatus, and a corresponding opening In the bearing upon which it 
runs, and through this or these he passes the thread or other fibres under 
operation into the hollow part; and to prevent the yarn, thread, or other 
fibres from flying out again through this slit he fixes to the mouth of the 
tubular part a curled wire, sometimes called a “ twizzle,” or a curled tube, or 
the hollow part may itself be curled or made to overlap itself And he some- 
times uses for the purpose of preventing the yarn flying out a flap or door, 
which, by means of a spring, or by its own centrifugal force, or otherwise, 
closes upon the slit or aperture before named, and thus prevents the escape 
of the thread or other fibres by way of this slit or aperture.—Not proceeded 
with, 

2876. R. SWIRES, Manchester, “ Apparatus for grinding and pointing the cards 
on engines.” — Dated &th November, 1865, 

This invention has for its chief ohject the construction of a machine which 
shall grind the cards of the main carding and doffing cylinders at one and the 
same time, whereby much labour and loss of time will be saved. and by means 
of which the grinding and pointing will be much more efficiently performed 
than has hitherto been practicable. 

2883. J. EAsTwoop, Blackburn, “ Apparatus employed for sizing yarns.” — 
Dated &th November, 1865. 

The patentee claims the use of a steam chest or box for heating and 
boiling the size, as described, the sieam chest or box for steaming the yarn 
before its admittance to the size, together with certain levers and weights 
for adjusting the pressure of the top rollers, as described and illustrated in the 
drawings. 





Class 4.-AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
ills, dc. 
’ 
2846. A. JemmeETT, Bingfield, Berkshire, ** iy wer mee? scattering lime, guano, 
or other artificial manures.” — Dated 4th November, 1865. 

This invention consists of a machine resembling a double winnowing machine, 
mounted on wheels secured to their axle, or not, and drawn along the ground 
by hand. On the same axle that carries the wheels on which the 
machine travels, and fixed thereto or not, according as the travelling wheels 
are secured to their axle or revolve freely upon it, is a toothed wheel (or one 
at each end of the machine may be used) which, by intermediate multiplying 
gear, gives very to two fans revolving =. oy drums, which 

communication 


spray, any matter contained in 
be lime or other dry matter or a liquid. 
“ 


g 


of clearing a track for the main driving 


wheels of reaping and mowing machines through the crop previously cut and 
modifications of 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 

2912. P. ELLts. Liverpool, * Water-closets.”— Dated 13th November, 1865. 

This invention cannot be described without reference to the drawings. 
2915. E. GuTarm, Liverpool, “ Mi t bricks building, &¢."— 

Dated \3th November, 1865. wincier tad ?. 7 

The object of this invention is to use a finer clay for facing one or more sides 
of the brick, and using ortinarv brick earth for the body, so as to show a 
white or any desired coloured surface. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
2856. J. WHITWORTH, Manchester,‘ Preparing the ammunition or charges for 
rifled ordnance and rifled fire-arms.” — Dated 4th November, 1865. 

This invention con<ists in the employment of one or more discs of metal of 
the exact figure or shape of the section of the rifled bore, and which, in the case 
of ord the p hes to the forward end of the powder bag, and 
for the small arms to the base of the bullet, so that, in the act of loading, the 
edges of the disc scrape off a portion of the fouling cansed by the previous shot 
and carry it down the barrel, leaving it in a more regular and in a compara- 
tively clean state for the passage of the shot, thus preserving, in the case of the 
small arm, the paper and bullet from injury. When two or more discs are 
used the patentee makes them slightly different in size, placing the largest 
next to the shot, and hetween each he places a thin film of wax, which, by the 
pressure given in loading, is pressed out against the edges of the discs and 
enables the fouling to be more easily removed. By these means the patenteo 
is also enabled to use shot with less allowance for windage. When gun cotton 
is used the dise protects the base of a lead bullet from injury. 
2869. W. E. NEWTON, Chancery-lane, London, “ Apparatus for working, point- 

ing, and checking the recoil of cannen or ordnance,”—A communication.— 
Dated 6th November, 1865. 

Tn order to save the time lost in tightening and relieving the present friction 
gear of gun carriages, a rotary compressor kept under constant pressure is 
employed. It is composed of a series of circular metallic discs secured to an 
axle which passes through the side frames of the gun. carriage. This axle is 
attached to pinions, the teeth of which work into toothed racks bolted to the 
inside of the gun slides. Between the metallic discs are inserted wooden discs 
fixed with a cylindrical box made of brass or iron and called a box wheel, the 
circumference of which is provided with cogs; Into the box wheel gears a 
pinion which, by means of suitable hand gear, enables the gunners to run the 
gun in and out. By means of this hand gear the box wheel may also be 
instantly locked, and the movement of\the gan carrirge checked. The training 
or pointing the gun is effected by means of a toothed rack attached to the 
slides on which the gun carriage woves. This rack is actuated by a pinion 
attached to the lower end of a verticul shaft which the gunners can tarn round 
by ineaus of winches and cog wheels. 


Class 7.—FURNITURE AND CLOTHING.—None. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Prunting, Smelting, 
Glass, Pottery, Cements, Paint, Paper, Manures, de. 

2577. A. H. HASSALL, Wimpole-street, London, “ Preparation of meat for food.’ 

— Dated \7th October, 1865, ; 

This invention consists in drying fresh meat or flesh at a temperatare below 
the coagulating point of the albuinen in the meat, and afterwards grinding and 
sit.ing the dried product to obtain it in the state of a fine powder, when itis in 
a condition fit for use. 

2 79. KE. DEANES, Kilburn, “ Treating animal charcoal.”"— Dated 17th October, 

1865. 

This invention is designed for the t t of animal ch 1 that has been 
heated or reburned. The object of this invention is to neutralise any caustic 
alkali that may be present in the charcoal, and at the same time to remove 
the air that may exist between the grains of the same, so that the liquor 
is run on it will come directly in contact with the charcoal, thereby facilitating 
the d of the aforesaid liquor. The invention consists in 
animal charcoal that has been heated or reburned (and whilst in the filter) to 
absorb carbonic ackl gas by simply admitting the said gas into the filter, which 
treat the p has foand prod the above effects. 

2694, T. KING, Park-road, Holloway, nufacture of chemical toys known as 

Pharoah's serpents.” — Dated \8th October, 1865, 

To prevent the production of objectionabl 
perfumes or scents into the composition, as when making 
addition to the production of serpents, these toys when being burnt will al-o 




















op Sart 








give off agreeable perfumes to the surrounding atmosphere, as when burning 
erdinary pastiles. In addition also to the ordinary compound, Nowy & fine steel 
bh duced, so t burnt: 





filings or other py pounds may be in ng 
sparks may be produced and thrown off according to the amount of suci: 
spark producing matters introduced into the compound ; and further, 
employment in the pound of i or other simple or 
chemicals, coloured flames and coloured serpents may be produced. 
of wrapping or coating the conical or other shaped articles of the 
above-mentioned with tin or other foil the inventor employs capsules of 
of tin with other metal to be formed pepe ate im like manner 





2701. W. CLARK, Chancery-lane, London, “ Printing or impressing 
ics and tissues.” — A communication.— Dated \9th October, 1865. 

This invention relates to the application of soluble chromates for 
prodaction on tissues and fabrics of chrome greens of various hues, 
impressing, printing, or dyeing. This process is based on the 
prodacing in the fabric itself insoluble salts with a base of oxide of 
such as phosphate, borate, arsenite, arsenitate or silicate of chromium. 
2702. W. CLARK, Chancery-lane, London, “ Manufacture of chromates of am- 

monia.”—A communication. — Dated 19th October, \»60. 

This improved process is based on the treatment of sulphate and bi-sulphate 
of ammonia by the chromates of lime or of baryta obtained by either of 
following processes :—First, by treating chi ore with the ni 
lime or of baryta, which nitrates eee age ned 
or 
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Fourthly, treating hydrated oxide of chromium by the above-mentioned bases 
quantiy, wheteter oan ta tn oauta af Gea oxide, The, suc- 
in these various processes depends on the temperature, 
which should not exceed a dark red heat, the treatment at which temperature 
the patentee claims as forming part of the invention. 
7719. 8. B. Ceerry ine, nie, yee © & ae 
waht: pans, and ta thilr eqpttcatton to enefed.purpgag.t= +A 
enehonuns ae - , ; inion tin 
nm certal: improvements “ . le 
flammable gases, y such gases are obtained and oo * 
purposes in a simple and inexpensive manner. In the first a 
retort or appropriate vessel is filled with turnings, shavings, or pleces of iron, 
and submitted to the action of a furnace until the whole is brought to a red 
heat. The patentee then passes through the said retort or vessel a jet of steam 
- eee * 
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cirewmference into twelve portions, each fourth portion is a furnace, by which 
means there are three calciners to cach furnace. The culcining chambers are 
placed over the flues from the furnaces, the party walls underneath them being 
perforated, to allow the heat to pass under the centre calciner of each group 
of three. The flues from the three furnaces unite at the centre in a chimney 
stack or shaft. As soon as the operation of calrining is completed the cai- 
ciners are drawn in the usual way, the ore faier i »t- veults whence it can be 
removed. The Second portion of the inventiey r¢%/¢ te the manner f) which 
the gases and other volatile products c. ftg;= ar’ retained and treated. 
The party walls between the calciners being perforated, the hinder end of the 
centre caiciner of each group of three is furmshed with a flue, which unites 
with the opposite fines in @ flue connected to a retort in the interior of 
the chimney shaft. The tube of the retort is brought out of the chimney 
shaft at any convenient place, and terminates in a worm in a cistern supplied 
with cold water, wherein the volatile products become condensed. Sulphuric 
acid flows out of the worm at its lower end into a receptacle, and the sulphu- 
retted hydrogen, sulphurous acid, arsenic, and other volatile products, are led 
out of the worm from a point in the last coil but one of the worm into a 
vessel containing oxide of iron, where they are absorbed. When the oxide of 
iron is saturated it can be removed and fresh supplied. To draw off the copper 
smoke and steam that arises when the calciners are drawn, and cold water 
thrown upon the ore in the vault, the inventor has a small flue at the end of 
the vault which enters the united flue from the calciners, as above stated, 
whereby the copper smoke containing the volatile products of the ore is carried 
into the retort. This flue is closed by a spring trap door, which can be opened 
by the operator when required .—Not proceeded with, 

2726. J. WRIGHT. Copthall-court, Throgmorton-street, London, “ Apparatus for 
utilising the liquors used in the treatment of straw or other jibrous mate- 
rials for the manufacture of paper.”"—A communication.—Dated 2\st 
October, 1865. 

In the treatment of straw or other fibrous materials for the manufacture of 
paper, they are treated with an alkaline or saline solution, which, after being 
used, is thrown away as e p prop by this invention to 
extract from these alkaline or saline solutions, or lyes, the saline or alkaline 
matters which they contain. To effect this he makes use of a vessel or 
chamber of convenient size and shape, the interior of which is heated by 
furnaces or otherwise, as most convenient, into which vessel or chamber he 
conducts the saline or alkaline liquors to be evaporated. In the interior of the 
vessel he places one, two, or more spindles or shafts, furnished with fans or 
blades; to these spindles a rotary motion is given, which has the effect of 
scattering the alkaline or other liquids or lyes in the form of showers or 
small drops, which are quickly evaporated by the heat within the chainber; 
when the whole of the liquor is evaporated the alkaline matters deposited can 
be removed from the floor of the chamber by means of openings in the 
sides of the chambers, which are furnished with doors or slides fitting perfectly 
water-tight, 

2741. W. CLARK, Chancery-lane, London “* Manufacture of paper from marine 
vegetable matters.” — A communication.— Dated 27th October, \865. 

The chief features of this invention are, First, the primary purification of the 
material by crushing and pressure, 80 ag to extract the salts contained in sea- 
weed, and also the azoted organic matters which may be used as manure, the 
resulting fibre being used for the manufacture of paper. Secondly, the gradual 
steeping of the material, in order to withdraw the greater part of the soda em- 
ployed.—Not proceeded with, 

2754. W. E. NEWTON, Chancery-lane, London, “ Preparation of photographic 

ipers."—A communication.— Dated 25th October, 1865. 

These improvemen!s have for their object more particularly to simplify the 
operations relative to the obtaining of positive proofs, and also to effect consi- 
derabie economy in the cost of producing such proofs by dispensing with the 
use of the chloride of gold or platinum usually employed in the developing 
process. For this purpose a small quantity of hypophosphorous acid, phos- 
phorons acid, phosphoric acid, or any salt having such an acid for its base, 
such as phosphate or phosphite of soda, potash, or ammonia, is to be mixed 
with the albumen prepared for covering the surface of the paper.—Not pro- 
ceeded with. 

2768. S. SEQUELIN, Camden Town, London, “ Purification and preparation of 
animal and vegetable wax, stearine, spermaceti, paragin, and other solid, 
wary, or fatty substances.”— Dated 27th October, 1865. 

For the manufacture of candles, tapers, statuettes, or flowers, and for other 
analogous purposes, the inventor first melts the wax or other substance in a 
vessel or apparatus heated by means of a hot-water bath, or by steam, 
and raises the temperature thereof to about 180 deg. Fah. He then adds to 
each hundred pounds of the same about one ounce of isinglass (using, by pre- 
ference, the Russian isinglass cut very fine), which will have the effect 
of causing the precipitation of all the impurities to the bottom of the vessel. 
After this, in order to make the wax or other substance mould well without 
cracking or adhering to the mould, and to impart to it a good polish, he adds 
about half a pound of powdered loaf sugar, and eight ounces of alcohol. and 
allows it to remain and settle in the vessel or apparatus for some hours, keep- 
ing it liquid by a heat of about 160 deg. Fah., after which he runs it into 
moulds of about twenty-eight pounds each, and the operation is finished.-——Not 

with. 








Class 9.—-ELECTRICITY. 
Including Electric, Magnetic, and Electro-maynetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 

2941. A. WELLS and W. HALL, Southwark, “ Improvements in submarine electric 
telegraph cables, and in machinery employed in the manufacture and sub- 
mergence thereof.” — Dated \5th November, 1865, 

This invention consists in relieving the conducting wire or wires of tensile 
strain by combining with it or them one or more iron or steel ropes, covered or 
not with hemp or other fibre saturated or coated with pitch, tar, asphalte, or 
other like protecting material, as hereafter explained. The inventors take one 
or more insulated telegraph di and pass it or them, together with one 
or more iron or steel ropes, as above named, through machinery consisting of 
revolving heads carrying one or more bobbins charged with hemp or other 
fibre or binding agent. Each head is independent of the other, and is capable 
of being thrown in and out of gedr, with a shaft or druin made to revolve by 
the revolution of the stern wheel, over which the cable passes into the water ; 
the friction of the cable itself produces the rotation of the wheel and of the 
heads. The heads in revolving wrap the hemp around the insulated conductor 
or conductors and roand the wire or steel rope or ropes. As soon as the hemp 
is wound off any of the bobbins the head carrying that bobbin is put out of 
gear and the empty bobbin is replaced by a full one. Another head is put into 
gear betore the binding material is run off that bobbin, so that the wrapping 
is continuous. By this means the paying-out of the cable need never be inter- 
rupted. They do not limit themselves to causing the rotation of the drum 
driving the heads by means of the stern wheel, as in some cases they use an 
engine or other agent to drive the drum.— Not proceeded with. 





Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
2753. G. A. HUDDART, Brynkir, Carnarvonshire, ‘* Buttons.” — Dated 25th October, 


This invention cannot be described without reference to the drawings. 

2751. G. L. ScoTT, Manchester, “ Apparatus for moulding toothed or other 
wheels or pulleys on portions of circles for casting.”—Dated 25th October, 
1865. 

This invention cannot be described without reference to the drawings. 

2767. G. W. BACON, Paternoster-row, London, “ Apparatus for gymnastic 
exercises.” — Partly a communication.— Dated 26th October, 1865. 

This invention consists, chiefly, in the use of and mode of adjusting two 
hand rings and stirrups suspended by straps or cords from hooks fixed in a 
joist or other strong portion of the ceiling. The said straps or cords are 
arranged about eighteen inches apart, and are made capable of vertical adjust- 
ment in order to regulate the height of the hand rings and stirrups from the 
ceiling and floor, and to alter the distance between the rings and the stirrups, 
according to the height of the performer or to the nature of the exercise being 
performed. 

2770. R. B. SANSON, East-street, Manchester-square, London, “ Roller skates.” — 
Dated 27th October, 1865. 

In carrying out this invention the patentee uses a pair of rollers fitted on the 
same axis in lieu of one or more of the rollers as employed in ordinary skates. 
The said pair of rollers he fixes, by preference, about the centre of the skate, 
and mounts them on a central swivel moving in a vertical direction. 


is y 
eccentric, or on the 





ETT, Windermere, Westmoreland, “ Driving or actuating ma- 
chinery.”— Dated 27th October, 1865. 
invention relates te an improved mode of driving or actuating ma- 
, and consists in the employment for that purpose of a tipping platform 
mection with the machine to be driven. This platform constitutes the 
surface upon which the operator or workman in charge of or using the 
machine stands. By simply transferring the weight of his body from one part 
of the platform to another it will be caused to tip or vibrate on its centre or 
axis, and this motion may, by meaus of a lever or other well-known device, be 
transmitted to the machine itself. 
2774. J. BERNARD, Lincoln's-inn-fields, London, “ Improvements in tools and 
apparatus employed in blasting, boring, and cutting rock, stone, and other 
s and in the means employed for making such 

27th October, 1865. « 


This invention cannot be described without reference to the drawings. 
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This invention consists, First, in fixing in cases, boxes, or other packages 
articles, bands of india-rubber, or 
along insid 





as to keep the articles with the packing or wrappers around them in which 
they may be separately enveloped in close contact with each other, and 80 


postage stamp. Secondly, the object of tr. invention is to save 
construction of such envelopes and incr’ .2¢ the safety of their 
London, ** Constr scti mining picks. Ras 
— 30th October, 1865, me 
The patentee claims an elliptical socket the oy posite sides of which are 
parallel to each other, and elongated in the line of its axis, in combination 
or bits merging by curved lines into the 


2802. T. F. CASHIN and J. FELIX, Sheffield, “ Fasteners for driving bands, 
straps, belts, harness, dc.” — Dated 3\st October, 1865, 

This fastener consists of a frame formed by a bottom plate with lugs or ears 
at right angles thereto, and a roller with journals, smaller in size, let into the 
lugs. The journals being smaller than the roller, and flush at one portion ot 
the circumference, cause it to act as an eccentric, and when the 
of the frame is attached to one end of the strap the roller is turned with the 


roller turned so that the throw or long radius presses 





2804. A. DESLANDES, Manchester, ‘‘ Apparatus employed in the uy 
and —- of metallic pipes, tubes, dc.” -A communication.— Dated 
Bist October, 1865. 

This apparatus and method of manufacture are as follows :—At the top of a 
vertical hole or well three movable cranes are arranged, and at the hottom of 
the well a curved railway is adapted, on which wagons move in conjunction 
with the cranes ; on these wagons the moulding boxes containing moulds for a 
number of pipes are placed, and the moulds or cores are transmitted by the 
series of cranes from beneath the action of the moulding ram by which they 
are formed over a current of heated air supplied by tubes beneath the finishing 
wagon. The moulds are brought by the first crane under the ram or con- 
solidator of the moulding sand, a vertical reciprocating motion, and 
which rams and hardens the sand in the moulds, and the core may either be 
formed in the mould simultaneously or placed therein afterwards. When thus 
formed the second crane removes the wagon over the current of heated air, 
where they may become dried, and another wagon is placed beneath the action 
of the ram, After they are dry, the third crane passes them into a line of 
rails to be removed to the casting room, by which means and process the 
formation of moulds and cores is rendered very rapid. 


2805. C. EMMET, Dalton, Huddersfield, Steam hammers.”—Dated 3\st October 
1865. 
a The First part of this invention has for its object the rendering of steam 





prevent vibration. For the elastic bands in question the p y 
prefers india-rubber tubes. The invention consists, Secondly, in the employ- 
ment of a plug of wood or cork, or any other material, somewhat in the sbape 
of a decanter stopper, which is to be inserted inside the top of bottie envelopes 
made of fibrous or other material, so as to be tied on and securely fastened 
between the top ends of the envelope by the fastening string which binds them 
together, the enlarged top of the plug projecting outside the top of the envelope 
like a cork or stopper out of a bottle, so as to admit of such top of the plug 
being used as a surface on which to stamp, print, engrave, write, affix, or 
otherwise make apparent any seal, device, or inscription which may be 
desired. The invention consists, thirdly, in the formation of thin sheets of tin, 
lead, copper, or other metal foil, or gold, or silver, or other metal leaf, super- 
imposed and fastened by pressure, with or without the aid of heat, or with or 
without intervening cement, ou sheets of gutta-percha, paper, linen, or any 
other textile fabric, for the purpose of such thin composite sheets of the 
matcrials above mentioned being applied and used, and in the application there- 
of in pieces of any required size or shape to cover the tops, necks, or sides and 
corks or stoppers of bottles or other articles, either by way of closing and 
fastening the same, or as labels, on which any desired seal, device, or inscrip- 
= may be stamped, printed, engraved, or otherwise affixed.—Not proceeded 
with, 
2779. J. H. Kitson, Leeds, and J. Kirby, Hunslet, near Leeds, ‘* Apparatus 
& producing accelerated motion for driving purposes.” — Dated 28th October, 
5 


By the application of this apparatus to a lathe, as hereafter described, it will 
be seen that it may easily be adapted to other machines. The lathe spindle is 
made to revolve quicker at certain periods of its revolution as follows:—A 
tappet, cam, or eccentric is attached to the face-plate, or other suitable part of 
the lathe, which tappet, cam, or eccentric comes in contact with the end of a 
lever, crank, or weigh-bar, rocking on a centre. This lever, crank, or weigh- 
bar is connected, by rods, levers, or other attachments, to a reciprocating bar 
carrying belt guides, and by the joint action of the tappet, cam, or eccentric 
upon the rocking lever and reciprocating bar the belt guides will shift the 
driving belts on to other drums or pulleys mounted on the counter shaft, as 
may be necessary. These drums or pulleys are of such diameter, and fast or 
leose (and are opposite to, or working with, the corresponding driving drums 
on the main or driving shaft), that when the driving belts are shifted on the 
drums mounted on the countershaft, an accelerated motion will be given to the 
countershaft, and, consequently, to the lathe spindle to which it is connected. 
After the tappet, cam, or eccentric has passed the rocking lever, the strap guides 
will return the belt on to the drum, which gives the ordinary motion,—JNot 
proceeded with, 

2780. F. H. GOSSAGE, Widnes, Lancashire, ‘‘ Apparatus for indicating high 
temperatures.” — Dated 28th October, 1865. 

The patentee claims, First, protecting from oxidation the surfaces of the 
fusible metals or alloys, or such other substance, by superinambent carbon, 
lime, or other such material. Also by the employment of a hydraulic trap 
adapted to the vessels containing the said metals or alloys. Secondly, causing 
en or solidity of the indicating metals to be recorded upon a travelling 
surface, 

2782. J. BUCKINGHAM, Westmoreland House, Walworth Common, “ Lathe 
chucks.” —Partly a communication.—Dated 28th October, 1885. 

The patentee claims, First, fitting and applying pinching and binding screws 
to the edges or jaws of scroll chucks, as and for the purpose described. 
Secondly, fitting and finishing universal chucks with two or more pairs of jaws, 
each pair of jaws being operated simultaneously by a single screw rod arranged 
and applied in manner deseribed. 


2783. J. BUCKINGHAM, Westmoreland Hoyse, Walworth Common, “ crew 
wrenches.” — A communication.— Dated 28th October, 1865. 

These improved screw wrenches are in appearance very similar to the ordi- 
nary screw wrenches, but instead of the main stem being screwed in the handle 
to give motion to open or close the jaws it is a fixture thereto. The sliding 
jaw is fitted to and slides on the handle stem, and is furnished with a cylin- 
drical piece under the said jaw, which cylindrical piece lies parallel with and 
close to the stem, and may or may not have towards the handle a second strap 
or band, surrounding and sliding on the stem at some distance from the jaw, 
according to the size of the wrench with which it is connected by the 
cylindrical piece. The cylindrical piece has a screw thread internally, being, 
in fact, the nut or female screw of a second rod or bolt inserted therein, 
having its other end resting in a bearing projecting from the ferrule part of the 
handle ; this bearing permits its rotation but prevents any longitudinal motion. 
The screw bolt is furnished with a knurted or ronghed head or thick disc, by 
which the screw is to be rotated. ‘The rotation of the screw propels and moves 
the sliding jaw, and opens or closes the wrench as may be required, and which 
can be dene by one hand while holding and working the wrench, that is tos ay, 
in one and the same hand.—WNot proceeded with. 

2784. W. and E. WESTMORELAND, Nottingham, “ Construction and arrange- 
ment of sewing machines.”— Dated 28th October, 1865. 

This invention consists of apparatus in which the patentees employ cams and 
levers with their auxiliaries, by means of which they obtain a reversible 
quadruple action of the feed apparatus in sewing machines, whereby the 
leather, cloth, or other material intended to be sewed, stitched, ornamented, or 
otherwise acted upon, may be moved or directed as required with ease and 
precision. The shuttle box is constructed in such a manner that the shuttle is 
always kept at the proper distance from the needle or need!es employed. 

2785. C. E. GOODMAN, Euston-road, London, ‘‘ Machinery employed in the 
manufacture of boots and shoes.” — Dated 28th October, 1865. 

For the purposes of this invention, in order to form and finish the edges of 
the soles and heels of boots and shoes, a clamping apparatus mounted on a 
revolving chuck is employed, such clamping app hielding or p ing 
the upper of a boot or shoe, whilst it at the same time acts as a template in 
controlling the action of the cutter in making its cut on the edge of the sole of 
the boot or shoe held therein.— Not proceeded with. 
tag STANLEY, Sheffield, ‘‘ Knickerbockers or leggings.”—Dated 80th October, 

1865. 


This invention consists in making knickerbockers or leggings of steel or other 
metal rolled into thin sheets, out‘of which they are then stamped or cut to the 
required form and size; the plates are next passed through rolls to give them the 
required curvature; small studs or buttons are then fixed to one of the side 
edges, and a slot and perforation are formed in the other to correspond there- 
with, the said studs or buttons being made to turn or not as required. The 
slot enables the two edges to be fastened together at the bottom by merely 
passing it (the slot) under the head of the lower button or stud, when the 
upper button, being passed through the perforations, the natural spring or 
elasticity of the metal holds the edges securely together and admits of their 
being instantly fastened or unfastened. 

2790. F. TOLHAUSEN, Paris, “ Improvements in skates.”—A communication.— 
Dated 30th October, 1865. 

This invention consists, essentially, in the application of a heating attach- 
ment to a skate, the said heating attachment posed of a chamb 
attached to the foot-plate, or any other equivalent device, in such a manner 
that, by inserting into the said chamber a heated stone, or other body, or a 
burning lamp, the foot-plate is warmed, and the feet of the skater are prevented 
from getting cold. 

2794. R. Ginpwoop, Edinburgh, “ Envelopes.” — Dated 30th October, 1865. 

This invention relates to paper and other envelopes, and consists of improve- 
ments in the form and construction thereof, and the great object of the inven- 
tion is, First, to obtain such a form in the blank that all the ang) 
other material of which the same are formed shall meet at 








envelope, so that when folded all the said angles, together with 





self-ucting in reversing the piston immediately on the blow being 
given, and at whatever length of stroke required, or thickness of metal 
under operation. The Second part of the invention consists in adap 

or artanging steam hammers to be used for ordinary forge or smith w 

so as to strike at any desired speed and force of blow at the will of the 
smith. The Third part of this i ion has to improved means 
of applying steam hammers for rivetting cylmdrical steam boilers and tubes. 
Fourthly, this invention consists in constructing steam hammers so that either 
the anvil or its bleck, or the stand which supports the hammer, are capable of 
being set so as to bring the face of the anvil and the face of the hammer, when 
in contact, at an angle to each other to enable an angular or wedge-formed 
effect to be produced on metal under operation. Also in applying a slide or 
traverse motion to the anvil, or in constructing the anvil to be capable of 
sliding on its block, which may be actuated by either screw or rack movement 
to enable the smith more easily to bring any part of the metal under the action 
of the hammer. 

2806. M. BAYLISS, Gracechurch-streeet, London, “ Manufacture of spikes.’— 

Dated 31st October, 1865. 

These improvements relate to the dividing up or cutting off the iron from 
which it is desired to make the spikes and to the shaping or forming the points 
of the same, the heading process being effected by any of the known means 
now in use, The patentee effects these improvements by means of suitable 
tools fitted to the ordinary or other convenient press or apparatus with 

fick power, ding to the size of the spikes he desires to make, such 
press or apparatus being worked by hand, steam, water, or other convenient 
power. By these means he purposes dividing up rods or bars of iron of round, 
square, or other convenient sectional form, into suitable lengths, each piece 
being divided, by preference, at right angles at one end with the desired 
amount of obliquity at the other end, which oblique or taper end will form the 
point of the spike whether chisel or otherwise; or pieces may be divided at 
right angles at each end but of sufficient length to make two spikes, the same 
being obliquely divided accordingly. This he effects by so arranging the tools 
that he is enabled to cut off from the rod or bar one, two, or more pieces at a 
time. But to effect the completion of the spike desired to be made (either 
before or after heading), he places the iron formed as described under the 
operation of a more or less powerful press or squeezing apparatus, by which 
means the oblique end of the iron under operation will be expressed into a 
regular uniform shape, according to the form the point of the spike may be 
desired to assume. 

2807. W. EK. NEWTON, Chancery-lane, London, “ Machinery for dressing mill- 
stones.” —A communication.— Dated 31st October, 1865. 

This invention relates to a method of converting an alternating rectilinear 
motion into a rotary motion without the use of a crank, and in such a manner 
as to avoid any dead points at the moment of reversing the rectilinear applica- 
tion of power. The object of the invention is to impart a more equal impulse 
to the rotation of ships’ propellers and other machinery, and thereby avoid the 
uncqual strains to which they are subjected, and the evil effects caused thereby 
in the use of the crank engine. ‘This result is obtained by constructing the 
shaft with two or more sets of spiral threads or grooves on it tarned in opposite 
directions, and fitting to these threads or grooves one nut to each set of threads 
or grooves. The nuts are driven backward and forward over the shaft by 
means of the piston of a cylinder actuated by steam or other power. One of 
the nuts is held from turning either by the friction of the parts or by means of 
a clutch, or by dogs or other equivalent devices, while the stroke is being 
made in one direction, and the other nut is released and turns freely with 
the shaft at the time the first nut is thas held. 











THE ROYAL AGRICULTURAL SocieTy.—Some dissatisfaction is 
felt amongst the members of this rich society from the fact that, 
though no show will be held this year, the subscriptions, amount- 
ing to some £4,000, have still to be paid. 

PRESENTATION.—On the 27th April, 1866, at the Morro de 
Taboga, Bay of Panama, the northern station and depét for the 
refit and repairs of the steamers of the Pacific Steam Navigation 
Company’s fleet, the services of Mr. John L. K. Jamieson, superin- 
tendent engineer, who has had the supreme direction of the affairs 
of the engineering department of the service for the past ten years, 
were handsomely acknowledged by the whole of the staff under him 
by the presentation of an address on chment and a dinner 
service costing £270. Mr. Jamieson has been intimately connected 
with the ic and sful working of Messrs. Randolph, 
Elder, and Co.’s double-cylinder engines since 1856, and which 
have been found so successful by the Pacific Steam Navigation 
Company, and now returns to England, bearing with him the good 
wishes of all for his future welfare and prosperity. 

A Lone TunNEL.—The miners working in the middle section of 
the Sand Patch Tunnel, on the Pittsburg and Connellsville Rail- 
road, have met, thus piercing once more the great mountain barrier 
between the Ohio valley and the seaboard. The Sand Patch 
Tunnel is 4,750ft. long, or 1,000ft. longer than the Allegheny 
Mountain Tunnel of the Pennsylvania Railroad. It was com- 
menced some ten years ago, is to accommodate a double track of 
rails all through, being 22ft. wide, and 19ft. high. The greater 
a ag of it goes through solid red sandstone, not requiring any 

rick arching for that distance. The grade of the tunnel is 
2.200ft. above the level of the sea, or 1,500ft. higher than low. 
water mark of the Ohio river at Pittsburg. Mr. Sigismund Lo2w, 
the engineer of the Connellsville Railroad Company, informs us 
that it will take six months more with the force now employed, to 
finish the tunnel in ample time for the completion of the whole 
road from Cumberland to Connellsville, should that distance be 
put under construction this spring. —Pittsburg Chronicle. 

THE CARRIAGE OF NITRO-GLYCERINE. -- Last week, Mr. M. 
Gibson, in committee of the whole house, obtained leave to bring 
in a bill for the amendment of the law with respect to the car- 
riage and deposit of dangerous goods. This, of course, refers 
mainly to nitro-glycerine, though 4 lucifer matches, &c., 
will also dealt with in ‘the i The horrible account of 
another explosion of nitro-glycerine at St. Francisco will doubt- 
less lend an impetus to a legislation in this direction, though the 
Liverpool people have already strenuously urged on the Govern- 
ment the necessity for some legislative measure. After the 





| acknowledged failure of Government interference, it is not probable 


that Government inspectors will be employed to probe cases con- 
taining nitro-glycerine. But we are curious to know how the 
measure will deal with this other problem. If all the responsibility 
of any disaster be thrown upon the carriers by railway or at sea, 
how will these be able to reach the foreign; hip at Hamburgh, 
where this tremendous stuff is being manufactured? Suppose a 
vessel goes to the bottom without leaving a wrack behind, whois 
aa ee ne 
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I TRON, CO. -— GENERAL TRADES 
OLVERHAMPTON, AND 
D CTS. 
(From our own Correspondent. ) 
Troy TrapE: Unsatisfactory Condition: Firm Prices Through 
Soundness of the District: Sheet Mills Busy: Ironworkers 
to Li : Fall in Prices not Probable: Good Trade in 
7 agg G Iron: Prices likely to Fall next Quarter— 
; Dull--Happwares: Moderately Active: Towns and 
THE Last CoNSIGNMENT OF WIRE FOR THE 
TIC CABLE—THE WOLVERHAMPTON CO-OPERATIVE Lock- 
MAKERS AND THEIR EmyLoyers—THE IRoNWORKERS CONFER- 
ENCE: Close of the Sitting—Boaxp or TRADE RETURNS FOR 
APRIL: Great Increase in Exports: Our Customers Specified : The 
Imports of Metals, 
(Phureday), and in Welve Pham pon pte peas 
in ver] on the ous day, e 
other than cheering terms the present condition, or of the 
future prospe-ts, of their respective industries. Nevertheless, 
prices remained tolerably firm for best iron. This was referred to 
as indicative of the sound financial condition of the district; for 
whilst oat = cannot be ced at less be a —— that 
represented by the average of present prices without entailing 
- loss on the makers, needy producers would be glad to take the 
specifications that merchants would even now give out if makers 
consent to their terms. For consumption d 
the ensuing few weeks merchants have no specifications of muc' 
worth for anything but thin sheets, which are so much in demand 
that the supply is considerably within the requirement. The 
sheet mills are all busy throughout the district, and the men em- 
ployed in them are working full time ; but in the production of 
tes and bars there is gy See being done. Next to sheets, 
oops are in best request. pting those employed in the pro- 
duction of sheets, the operatives are all suffering from the want of 
work, and some have gone to Liverpool, where the strike of the 
Mersey men affords an opportunity for more constant work. As 
the quarter nears its close, the rumours of a d fall in prices 
are the less likely of realisation, for it is felt that wages cannot be 
ht down, notwithstanding the present scarcity of work. 
girder and bridge-building work is slack at the present 
time, whether for railway or for general purposes, but 


ere is 
still a good trade being done in the making of tanks chiefly for 
the storing of mineral oils. In the last-named trade some makers 
here are especially busy on account of North Wales, where the 

troleum trade is being pushed forward with considerable spirit. 
Raidwa y fastenings, and also fencing for farmers’ use, are scarcely 
at all inquired for. 

The lock-out of shipwrights in Scotland, with the consequent 
reduction in the make of finished iron there, and the falling-off 
in the production of the same commodity here, all lead to the 
ex; tion that pigs must be down considerably next quarter. 

remains dull 

Since we last wrote only little alteration has occurred in the 
condition of the hardware trades of this district. In Birmingham 
the edge-tool makers have now no cause for complaint, and an im- 
provement is noticeable in the gun trade. The wire works are 
ac ps well engaged, but the hollow-ware manufacturers are not so 

of orders, while the steel toy makers are less busy. The brass 
rt a smaller demand, and quietness is prevailing in 
those branches engaged in the production of builders’ ironmongery. 
Fancy goods are slow. The foreign demand for most of the pro- 
ductions of this district is yet limited, with the exception, 
oe od the Australian and East Indian markets. In Wolver- 
pton the japanners and the tin-plate workers are well 
engaged, chiefly for the colonies and United States, and the 
makers of enamelled hollow-ware are busier, both in the home and 
— branches. The demand for cabinet and mortice locks is 
well sustained, but the strike among the northern shipbuilders has 
interfered to some extent with the inquiry for brass locks. The 
miscellaneous branches exhibit no great change. At Willenhall 
the lock makers are busier, but the demand has not yet regained 
its former buoyancy. e dead and draw-back lock makers are 
fairly engaged on orders for the home trade, and the pad, rim, and 
latch makers have moderate inquiries from the colonies, India, and 
the United States. There is a brisk demand from the Southern 
States for currycombs. The japanners at Bilston report business 
pretty much the same as last week, the most serious falling-off in 
emand being in the case of the continental orders. For baths and 
toilet ware the makers receive a steady supply of orders for the 
London market, and the ironfoundries in the locality are all in 
active operation. At Dudley, Tipton, Wednesbury, Darlaston, 
and Westbromwich business remains moderately active. 

The last load of steel wire to be used in the manufacture of the 
Atlantic cable was dispatched from the steel wire works of 
Messrs. Webster and Horsfall, of the Hay Mill, near Birming- 
ham, on Saturday, by the Great Western Railway, for the Inter- 
national Telegraph Company’s Works, London. The wire was 
conveyed in a large number of wagons, which were gaily decked 
with evergreens and flowers in commemoration of the completion 
of the great work. There were cighty miles of wire sent off. 

The co-operative locksmiths of Wolverhampton have a second 
time made overtures to their former masters with a view to a 
mutual agreement by which they shall both be enabled to continue 
the operations of their trade without sustaining the losses to 
which they are now subjected. Their effort, however, has been 
unsuceessful. Both, it is understood, are making locks without 
a profit, and the co-operatives are continuing to pay 2s. 6d. a week 
out of every pound they earn, so that they may keep their esta- 
blishment going. From the fact that they have recovered 5 per 
cent. of their discounts, the men are now in a better position than 
they were some time ago; but they say that they are unable to 
earn more, upon an average, than filers, 12s. a week; and 
forgers, of whom there are scarcely half a dozen in the 

e, 30s. during the like period. The number of men 
they now employ is seventy, which is a reduction upon their 
highest number of quite twenty. Their prices, we are told, are at 
the present time the same for cash as are those of their late em- 
ployers for credit. Some time ago two well-known philanthropists 
of Wolverhampton had an interview with the masters, for the pur- 
pose, if possible, of effecting some such arrangement as has been 


founders re 


described, but without success. Last week the negotiations were 
resumed, and on the yg oe the men + om = — that if 
some paying price co agreed u ey would allow 23 per 
cent., not o the prosa.kes heretofore but off the nett. Such, how- 
ever, was the reply of the masters that it is pretty clear they are 
unprepared make any arrangement whatever with the 
arbitrators. 


The ironworkers’ conference, held at Derby during Whitsun- 
week, brought their labours to aclose on the Saturday evening. 
It was reported that a puddler having been paid the expense of 
emigrating to the States had returned, saying in explanation that 
he found matters there different to what he expected. It was de- 
cided to demand that the money advanced to him should be 
returned. An application from the file makers of Sheffield for 

ist was idered, and, after a long discussion, it was sug- 
gested that a loan should be advanced to the file-maker’s society. 
The suggestion was favourably received by the conference, and a 
committee was appointed to ascertain the nature of the security 
that could be given, and the terms upon which the loan should be 
made. The delegates having pledged themselves to bring the 
Masters and Workman’s Act under the notice of their constituents 
immediately upon their return, and having decided to hold the 
next conference in Wolverhampton, the proceedings terminated. 

The account of the exports of British manufactures and produce 
for the month of April shows a ve + increase in the value 
upon the corresponding month of 1865 and 1864, but the amount 
is more than two below that of the exports of March, 
though above those of January and February. The value rose 








wares declined 


but light manufactures of this rose from 347 to 

£304, the inerease taking place in the exports to 

— olland, Russia, Canada, the ted States, and Brazil. 
e total value of the onary wares ex 

£378,889, against £368,667 in the month of last 

year. Steam ines declined from £169,162 to £92,362, the ship- 

ments having fallen off in every direction except to ; and 


Russia, and Australia. 

The total value of the iron and unwrought steel exported during 
the month was £1,487,787, against £964,321 in the corresponding 
month of last year. The only description to which great 
aggregate increase did not extend was pig and puddled iron, the 
exports of whica show a decrease in value from £154,543 to £153,778. 
This small decrease was due to the small exports to France and 
Prussia, the shipments to other countries showing an increase. 
Bar, angle, bolt, and rod iron rose from £119,897 to £238,789, the 
increase extending to every country except Turkey. Railway iron 
shows an increase from £229,557 to £372,610, which took place in 
the exports to France, —. Russia, Prussia, India, Australia, 

anada, and the United States. In wire, the increase was very 
small, namely, £45,271 to £45,347; but this does not include 
telegraph wire and apparatus, the value of the exports 
of which shows an advance from £40,800 to £45,643. Castin 
rose from £65,349 to £71,304, the increase, though small, extend- 
ing to the exports to every country except India, Australia, and 
Brazil. Hoops, sheets, and boiler plates rose from £80,428 to 
£181,873, and the increase extended to every country except 
Russia and the Hanse Towns, Wrought iron rose from £215,965 
to £252,268, and the increase extended to the exports to every 
country except Prussia, the Hanse Towns, and the South African 
colonies. Old iron, for re-manufacture, rose from £1,489 to £6,597. 
Unwrought steel shows an advance from £51,828 to £115,221, 
extending to the exports to every country. Copper again shows a 
decline, the exports reaching a value of 712 only, against 
£262,590 in thecorresponding month of last year. Unwrought copper 
rose from £22,736 to £43,774, the increase extending to the exports 
to every country except India; and brass from £20,018 to 004; 
but wrought and ES ly wrought wane for sheathing, with yellow 
metal, fell from £219,836 to £165,134, the only increase being in 
the exports to France, Turkey, and India. Lead increased from 
£38,684 to £60,532, owing to augmented exports to every country 
except France; and zine declined from £9,253 to £7,097. Un- 
wrought tin declined from £46,982 to £31,984, th~ decrease extend- 
ing to every country. But tin plates rose from £131,846 to £155,992, 
the increase being confined to the exports to the United States. 

The imports of the metals were as follows : — 


1866, 1865, 


Tons. Tons, 
Bar irom... «2 so of cc ce 002,289 oe cf ov ee 210 
Steel, unwrought.. .. «2 ce os 288 «os «e+ o« ee 19 
Lead ce ce ce ce ce os 2,761 oe oe 2,691 
Zitic ee ce co 08 ce oe 005008 co +» 1,550 
Tim oc cc co co 00 ce ce 0c Sif es oo ov 651 
Copper .. 1s oc wo ce co co I MOE oe oe oe 718 








WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. J 
Tue Inon TRADE: Works Employed on Old Orders : Home Busi- 
ness; Increased Conjidencce: The Foreign Shi : The In- 
fluence of the Impending War ~—Tue Tin Pilate TrRaDE—STEaM 

AND House CoaL TRADES—SUSPENSION OF THE DYNEVOR 

CoaL Company—LoNDON AND NORTH-WESTERN CONTRACTS 

FoR RatmLway AXLES—CHANGES IN THE MANAGEMENT AT 

COALBROOKDALE— COLLIERY ACCIDENTS AT CWMTILLERY AND 

ABERCARN—THE ABERAMAN IRONWORKS (LIMITED): Applica- 

tion to the Vice-Chancellor. 

In connection with the iron trade of Wales business continues in a 
quiet state, and proprietors are keeping their mills and furnaces 
going principally on old orders. Fortunately they are able to do 
so, but if they had to depend on new orders most of the works 
would be only very partially employed. The contracts for railwa 
iron in course of execution are from the American, British Nort 
American, and the Baltic markets, whilst there are some tolerably 
fair old contracts on the books for India. On home account, 
transactions are of an unimportant character, and all parties are 
awaiting a more satisfactory state of things before entering into 
fresh negociations. Although in a few instances there may be 
found parties who, anxious to secure business, are willing to 
submit to a decline in prices, still as a general rule makers set 
their faces against any material concession, as they must be losers 
in accepting orders under such circumstances. ‘There is a pretty 
prevalent opinion that at the beginning of the new quarter, or 
perhaps before, a reduction in the present high rate of discount 
will take place, and with it we may confidently look forward to 
buyers giving out the contracts they hold of a pressing nature. 
During the past week the shipments of railway iron have not been 
so active as during the two or three preceding weeks; but still a 
very fair quantity has been exported for America, while the 
advices received from the States are of a favourable character, 
and there are hopes that busi will b more active. The 
markets of Canada and the other provinces of British North 
America are taking a fair share of finished iron, and some orders 
have come to hand on South American account. ere is also a 
moderate demand from Mexico, The Russian trade continues 
steady with 9 moderate inquiry, and an average business is being 
done with Sweden and Norway. Trade with the East remains in 
a state of quietude. A complete stoppage has been put to all 
transactions with the markets of Southern E in consequence 
of the ter imminency of war between Austria, Prussia, and 
Italy. For pig iron the demand is slack, and the inquiry from 
Staffordshire is easier; in prices there is no alteration to note, 

The late advices from America tend to show that there may be 
a partial reaction for the better in the tin-plate trade, but this 
will depend in a great measure on the effect the news of the large 
failures in this country will have at New York. 

The steam coal trade keeps up its vitality, and the foreign 
shipments at the several de ere considerable. The inland 
demand for Welsh steam likewise continues to be very brisk. 
Quotations have an upward tendgncy. The consumption of house 
coal has lessened, but prices remain without alteration. 

The suspension is announced of the Dynevor Coal Doupeny, 
Glamorganshire. The company’s collieries are situated in the 
neighbourhood of Neath, and they employ a large number of 
hands. The liabilities are reported to be something considerable. 
but as the shareholders are well known to be wealthy it is believ ed 
that all the creditors will ultimately be paid in full, The concern 





is, it ap , to be carried on under inspection, and Mr. J. H. 
Rowlands and Mr, 8. Gardner are to be the liquidators on behalf 
of the creditors. 


M Wi Brothers, of the Atlas Iron and Steel Works, 
OPIN acre nelabecs thr Dectancs b> tha mioois of rellwey cole’ 


‘to recover the money, as against Wickens. The prese 
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above, under, or around the sides of the canvas > 

ially cut off from the stalls, when 
they became filled up to the top with the gas; that the younger 
Bagnall going up to the working place with a naked light ignited 
the gas and caused the explosion. The jury, after mr some 
time, returned a verdict to the effect that the deceased died from 
burns received from the explosion, which was caused by the door 
being left open by some pay | own. coroner said that 
verdict was not sufficiently definite. The jury again deliberated, 
and returned their verdict in the following terms :—‘‘ That John 
and Emmanuel Bagnall died from the effects of burns from an 
explosion of gas at the Cwmtillery pits, the said explosion being 
caused by the gross neglect of some person or persons pa to | an 
air door open; therefore we return a verdict of manslaughter 
against some person or persons unknown.” 

The Abercarn Colliery, the pens the Ebbw Vale Company 
(Limited), was the scene, on Saturday, of three accidents, one of 
them of a fatal nature. In one case, a fall of coal killed a collier 
named William a a 53, and in the other cases falls of 
the tops of two stalls place, seriously injuring two colliers 
named George Garland and David Davies. An inquest was held 
on the body of Gimblett, at the Old Bush Inn, on Monday, when 
evidence was adduced showing that the haulier, fin the 
deceased's train was not ready at the ing, went to his stall and 
saw him in a stooping position, with his head between an wu t 
and a fall of coal, ist was i diately at hand and 
débris removed. On examining the deceased he was found to be 
quite dead, with a severe cut across the temple and one of his 
conn com legs broken, The jury returned a verdict of accidental 

eath, 

The Aberaman Ironworks has once more qqpent the courts 
of law. In the present instance the Ironworks 
(Limited) and another applied to Vice-Chancellor Sir R. T. 
cinco, on an rte information, to restrain Mr. Wickens 
and Mr, William Sarl from receiving a certain advance, and the 
Marseilles Extension Railway Company from paying £22,000, 
alleged to be advanced to the ompeny by Wickens, or in the 
name of William Bowles. Mr. ckens purchused the mines 
from Mr. Crawshay Bailey, M.P., for ,000, and resold 
them to the company for 2350,000. That latter contract was 
rescinded in of a deficiency of acreage, The 
company paid Wickens £75,000 in money and £75,000 in 
debentures, and he had id to Mr. COrawshay Bailey 
£50,000. Wickens then brought an action against Mr. C. Bailey 
to recover the money and he recovered £50,000 from him. Part 
of that money had been lent to the Marseilles Extension Com- 
pany, and the bill was filed by the liquidators in the winding-up 
mt bill was 
supplemented to a suit instituted against Wickens (before the 
winding up) to restrain his receiving moneys not received, 
from Mr. C, Bailey, and Vice-Chancellor Wood had made an 
order to restrain the n iation of a bill for £5,000 in Wickens’ 
hands. Under these circumstances an interim injunction was 
asked for, and leave to serve notice of motion with a copy of the 
bill on the allegation of recent discovered facts, he Vice- 
Chancellor made an order as asked for. 














SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tae Guiascow Pic Iron Market—TuHe Lock-our IN THE IRON 
TRADE—TRADE ON THE CLYDE—DESTRUCTION BY FIRE OF A 
Rartway BripGE—LAUNCH OF THE GLENBERVIE, CHIEFTAIN’s 
BripE, AND DEUTSCHLAND—TRIAL TRIP OF THE TYNWALD aND 
OrKHAN—LAUNCH BY Messrs. A. AnD J, InGLIs—THE Troon 
Dry Docks—Rartway Contractors’ CavuTION-—-LAUNCH OF 
THE JANET CoWAN—FIRE NEAR ABERDEEN—THE LinnET— 
LorpD BLANTYRE v. THE CLYDE TrusTEES—THE MALLEABLE 
Inon TRADE—THE FLOATING Dock AT CALLAO—LIsT OF VESSELS 
LAUNCHED DuRING THE Past MONTH ON THE CLYDE. 

THERE is very little to report since our last communication rela- 

tive to the pig iron market in Glasgow; prices are much the same, 

and very little business doing, and what is doing is principally for 
shipment and consumption, and is being taken m stores. The 
stock of iron in Connell and Co.’s yards, is now 460,282 tons, and 

there are warrants in circulation for 447,010 tons; in the 1 

Company's a. the stock is 71,619 tons. Mixed numbers, Sls. 6d. ; 

No. roe. -» 548.; No, 3, errie, 61s. 

The + engineering and iron trades strike and lock-out in 
Scotland, we are sorry to state, still continues, unhappily with as 
little prospect of coming to a termination as ever. A sad 
has now come over the almost unbroken prosperity which, up ti 
now, it has been our pleasant task to record. The building yards 
present a most miserable and-deserted appearance; and in now 
sailing down the Clyde the unusual quietness bears a melanchol 
contrast to the cheerful sound of hammers closing rivets up, whic: 
was wont to fall upon the ear of the passer. Such a state of 
things is now besinning to tell most severely upon the workmen 

y 


and those immediate Ly may W them. Their wives, 
families, and relations, and large num of small ey gt 
e 


bu asa 
drop in the bucket to the great body on strike and locked-out who 
ian pemeln at heme and wait Oullaring tothe end of the 

when they will commence work again with a drag upon \ 
which, in some cases, will never be overcome. Of course the whole 
country is feeling it more or less as well as the workmen. The 
malleable iron trade is nearly at a stand-still. It is with difficulty 
and delay that the necessary repairs are made upon the vessels in 
the Clyde; factories, flour-mills, and other public works throughout 
the country in course of erection are for present arrested 
in their further progress; in fact, the whole industry of the 
country is at present, to a certain extent, incommoded and 
crippled. That such dreadful ces should ' ensue from 


pre S, causes is fe oes wee ee of 

8 stump ora 

peo 9 WM. mI oS of the difficulty would be 

thankfully received by all; but will insist upon the 
and the long pay, whereas employers are only 

i to give the short hours along with short pay. Ata meeting 

of Silegates on Frids laet th wes pestived that the wen 
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to the reduction of the hours of labour, but not the demand for an’ ‘of Messrs. Steele and Co.; a magnificent iron ship of 1,250! makers are not ae many crdery, bot, well 
increase of the rate of wages, and thus the matter stands. oe ee ‘came Janet Cowan by Mis Mont Sie engines od ote ear ts to the Eemeeet cad 
Among the incidents which have in connection with the The has been built for Messrs. R. kland and | railway plant makers. s 
present movement we find that an 4 firm , of this- and will be placed on the Kast India| The cultivation of cotton would by the of 
received a communication intimating that at a of the trade, in connection other large vessels belonging to the same | the last meeting of the Manchester Supply to 
welliely of Shad part, 66 Nie eae et eae were owners. The Janet Cowan’s dimensions are: —Length, | be on all sides. Peru, the New Zealand, 
ted, the following resolutions, to ‘ favourable con- | 210ft.; breadth, 35ft. ;’and depth, 22ft. 8in. The launch was | Algeria, the Morocco, Madeira, ll, &e., 
8 tion was solicited, were proposed and unanimously adopted :— ly 1. are all taking part in the cotton-producing movement, al . it. 
1st. That in consequence of the high rate of every necessary in week ‘the paper mills of Messrs. Davidson and Sons, at ay cee tat tel ene Cae een ae ey 
life—house rent, provisions, clothes, &c.—we consider ourselves | Mujie Moss Works, near Aberdeen, were destroyed by fire. The note thet ber Minto of the course of affairs, we may 


From the re; Ip which was 
t extract, as as original 
as it is pointed :—‘‘The present price of such ships as we build 
has fallen two pounds per ton within the last two years, and where 
a rise of wages is to come from we cannot tell, or even to continue 
yours as they are. We have one ship for sale, and it is evident 
w@ cannot go on building without buyers coming for them. We 
allow every man has a right to sell his labourat any price hethinks 
fit, and to go to any market with it, but the price of the article 
manufactured is the common fund from which it must all be paid. 
At the same time no man has a right to control his neighbour, and 
it has always been proved that.a combination to strike for wages 
has been a loss to all concerned, and we think’a combination 
among employers still more undesirable. In such matters we have 
always judged for ourselves alone, leaving others to do the same. 
We must add we are quite satisfied that with the present rates of 
wages you ought to be as well off as any ship carpenters in Great 
Britain. We cannot conclude this letter without stating that we 
think the great increase in the cost’of' living is caused by a higher 
style assumed by both masters and nien in their food, clothing, and 
general expenditure. Were we to live as our fathers did we would 
have sufficient, and something to lay by. At the present time 
the price of good oatmeal, which ought to be the staff of life to a 
Scotchman, is not so high by ten per cent. as when the wages were 
16s., 17s., and 18s. per week. e have, therefore, to give notice 
that ‘all those Who feel dissatisfied with the wages they receive 
next Thursday night will call for their lay day after the lar 
wages are paid, and leave us to carry on our business as we have 
done heretofore.” 

On the morning of Friday last, an alarming accident, fortunate] 
unattended with loss of life, occurred on the North British Rail- 
way, resulting in the total destruction by fire of the bridge span- 
ning the line at Scotch Dyke station, situated about twelve miles 
from Carlisle.: The. bridge, which was a-wooden structure, had 
recently undergone the process of tarring, in order to preserve the 
materials from the effects of the weather, and it is supposed that 
a spark from the engine of a goods’ train had lodged amongst the 
inflammable material and set the bridge on fire. When the express 
train leaving Carlisle for Edinburgh at 6.29 a.m. was approaching 
the station, the engine-driver observed dense volumes of smoke 
rising from the archway of the bridge. He stopped the train a 
short distance from the bridge, judging that it would be unsafe to 
proceed further until the cause of the smoke was ascertained. On 
approaching the bridge the flames burst forth, and vue destruction 
oF the structure being imminent, he i liately raise! an alarm. 
Before assistance arrived the bridge had given way in the: centre, 
and the muss of charred rafters falling on the rails, completel: 
blocked up the line. After a delay of nearly an hour and a half, 
the train proce on its way to Edinburgh, where the cause of 
its detention was eagerly inquired for by a number of thé friends 
of the passengers who were in waiting at the Waverley Bridge 
station. Workmen were busily employed during the day in clear- 
ing the line, which task had not been accomplished up to a late 
hour in the afternoon, the express leaving Carlisle for Edinburgh 
at 6.17 p.m. having been detained, in consequence of the accident, 
for nearly an hour. 

On Thursday last Messrs. Charles Connell and Co., launched from 
their west shipbuilding yard at Overnewton, a fine iron sailing 
ship named the Glenbervie, of 800 tons register, classed AA at 
Lloyd's, and owned by Messrs. James and Alexander Allen, of 
this city. There was also launched from the building yard of 
Messrs. Kilpatrick McIntyre, and Co., Port Glasgow, a small screw 
steamer named. the -Chieftain’s Bride.-- Length 88ft.; breadth of 
beam, 18ft. ; and depth of hold, 9ft. Gin. ; tonnage, 135 B. M. 
She will be supplied by Messre. Blackwood and Jordan with a 
pair of direct-acting engines, inverted cylinders of 14in. diameter. 
This vessel has been built for Captain Hugh McLean, late master 
of the steamer Chieftain, and is intended for the Highland trade. 
On the same afternoon there was launched from the buildingyard 
of Messrs. Caird and Co., Greenock, a magnificent screw steamer, 
which was gracefully named Deutschsland by Miss Dalrymple, 
daughter of W. Dalrymple, Esq., Isle of Man. The Deutsch- 
Jand’s dimensions are as follow:—Length of keel and forerake, 
325ft. ; breath of beam, 40ft.; depth of hold, 33ft.; her tonnage 
being 2,560 tons. She will be fitted up with direct-acting engines 
of 500-horse power, and will receive all the latest improvements in 
machinery, &c. The Deutschland is the property of the North 
German Lloyd Steam Packet Company, and will be employed in 
the service between Bremen and New York. She is the sixth 
steamer built by Messrs. Caird and Co. for the above steam packet 
company, the other vessels being named Bremen, New York, 
Hansa, America, and Hermann. Another vessel is being rapidly 
completed in the same eminent builders’ yard, to be named Union, 
and the keel of the eighth steamer is about to be laid down for 
the same company in the space vacated by the Deutschland. The 
above list of ee all built and engined by one Clyde firm for the 
Bremen company, evid the satisfaction with which previous 
contracts have been entertained, and we have no doubt that the 
Deutschland will prove herself a further success, adding thereby 
credit to her builders, and renown to the Clyde. 

The splendid new paddle-steamer, Tynwald, recently built by 
Messrs. Caird and Co. for the Ise of Man Steam Packet Company, 
proceeded down the river on _a'trial trip previous to being put on 
the station between Liverpool and the Isle of Man. The Tynwald 
is a vessel of 696 tons register, and is propelled by a pair of oscil- 
lating engines of 280-horse power. the ights were run in fifty- 
five minutes, being a speed equal to 14°9 knots, or about fifteen 
miles per hour. The vessel is fitted up in a most superb manner, 
and, judging from her performance of yesterday, she is likely to 
prove one of the fastest steam coasting vessels out of the Mersey. 

On Tuesday, the iron-plated steam ram Orkhan, the third of a 
fleet of war vessels presently being built by Messrs.’R. Napier and 
Sons, for the Turkish Government, proceeded down‘ the Channel 
from Port Glasgow, where she has been fitted up,'on a preliminary 
trial trip. During the afternoon the Orkhan returned to the 
anchorage at the -tail’ of the bank. The’Osman Ghazy and the 
Abdul Aziz were the preceding ships which left the river, built by 
the above firm for the same Government, 

Last week there was launched by Messrs. A. and J. Inglis, 
Peinthouse, two screw steam hopper barges for the Clyde nayiga- 
tion, the prinéipal’dimensions being 145ft: by 25ft. by 12ft., fitted 
by + builders, with direct-acting engines of 40-horse power 
nominal. ‘ : ; 

We are informed’ that Mr. Seath, ‘of Rutherglen, and: Mr. 
Steele, of Ayr; have arrangéd for a lease of- the shipbuilding yard 
and dry docks at Troon, for the purpose of building and repairing 
wood and iron ships, marine engines, &c. The business is expected 
to be conducted with great energy. : : 

The principal railway contractors in the west of Scotland, seeing 
that the short-time strikes, lock-outs, and high wages are the 
order of the day, have arranged with their various employers for 
an extension of time for the completion of their contracts in the 
event of unreasonable demands or strikes on the part of their 
labourers or workmen. It is to be h however, for the sake of 
all concerned, that the alternative will not require to be resorted 


On Monday afternoon there was launched from the building 











premises and stock were fully insured with the North 
Assurance 


Company. 

The Linnet, ae saloon steamer of unique construction, 
proceeded down the river on Saturday last to take her station on 
“'7 action for damages brought by Lord Bl rapt eee be 

e or ugh jan e 
Clyde trustees for injury done by their operations to his ip’s 
ps ard on the banks 7 the river at Erskine, and to the ferries in 
connection with that estate, Lord Barcaple has pronounced an 
interlocutor, finding the claim of damages not relevantly laid so far 


‘as regards: the injury done to the lands, but sustaining the 


relevancy of the action with reference to the ferries. The action 
concludes for £250,000 damages. 

The malleable iron trade continues in a very depressed state, 
and the lock-out has made matters still worse. Most of the works 
in Coatbridge are this week at a complete standstill, though there 
are still a few where the workmen may be employed a day or 
two lon The men and boys actually out of employment at the 
malleable works may be estimated as follows:—Mossend, 380; 
Calderbank, 200; Dundyvan, 320; Coats, 120; Phoenix, 150; 
Drumpeller, 200; Clifton, 150; Coatbridge, 100; North British, 
150; total, 1,770. The produce of finished iron from the works 
we have mentioned cannot be less than 1,400 tons or 1,500 tons 
weekly. The pig iron required in the manufacture of this quantity 
is upwards of 2,000 tons per week, which, instead of going for 
consumption will now require to. be put into stock, and will thus. 
have a tendency te drug the market. Again, the coals consumed 
at the malleable ironworks are not less than 3,000 or 4,000 tons 
weekly, which, if present circumstances continue, will be thrown 
on the market. e loss of wages to those thus thrown idle will 
be about £2,000 per week, and if this state of things last it is 
evident that the short time and high wages movement must 


collapse. - 

This following is a list of the vessels launched on the Clyde 
during the past month :—C. Connell and Co., Kelvinhaugh, the 
County of Bute (comp. ship), 800 tons; Robert Duncan and Co., 
Port-Gl w, Theban (s.s.), 713 tons, H.P., 96; A. Stephen and 
Sons, Kelvinhaugh, Osaca (s.s.), 637 tons, 90-H.P.; J. and: R. 
Swan, Kelvindock, Victoria (s.s.), 100 tons; J. and G. Thompson, 
Govan, Gondolier (saloon’ p.s.), 200 tons; Aitken and Mansel 
Whiteinch, Albert Victor (saloon p.s.), 676 tons, 200-H.P.; 
Archibald Denny, Dumbarton, Kathleen (s.s.), 1,300 tons, 150-H.P.; 
Barelay, Curle, and Co., Whiteinch, Belpore (ship), 1,200 tons; 
Barclay, Curle, and Co., Vesper (saloon p.s.), 250 tons; Randolph, 
Elder, and Co., Govan, Campeador (s.s.), 722 tons, 80-H.P.; J. and 
G. Thompson, Govan, Snipe (s.s.), 807 tons, 150-H.P.; Caird and 
Co., Greenock, Deutschland (s.s.), 2,560 tons, 500-H.P.; A. and J. 
Inglis, Pointhouse, steam hopper barge, 435 tons, 40-H.P.; A. and 
J. Inglis, Pointhouse, steam hopper barge, 435 tons, 40-H.P.; C. 
Connell and Co., Kelvinhaugh, Glenbervie (ship), ‘800° tons; 
Kilpatrick, McIntyre, and Co., Port Glasgow, Chieftain’s Bride 
(s.8.), 135 tons; Thomas Wingate and Co., Whiteinch, Palmerston, 
(saloon p.s.), 45% tons; Thomas. Wingate and Cc.,. Whiteinch, 
Ludworth (s.s.), not stated. 











NOTES: FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 


LiverPooL: The Birkenhead Commissioners: The Elacay (s.): 
Callao Floating Dock: Strikes: Railway Extension—NortH- 
Eastern District: The Wear: The Hartlepools: Cleveland— 
BRIDLINGTON PreR—LEEDS: State of Trade: Contributions to 
the Conversazione of the Institution of Civil Engineers—THE 
Corton SuppLy QuEsTION: Extension of Miscellaneous Produc- 
tiog —MANCHESTER GEOLOGICAL Socrety : The Ulverstone Iron 
District ~GRimsBy : Steam Shipping—THe NortH Eastern 
District AGAIN: Hartlepool ; Launch of a Steam Yacht for Mr. 


G. R. Stephenson—TRaveE 1N SoutH YORKSHIRE AND AT | 


SHEFFIELD. 


To commence with the Liverpool district. The total revenue of 
the Birkenhead commissioners for the last financial year amounted 
to £75,156, while the total payments were £69,258, leaving « 
surplus of £5,898. The total bonded debt of the commissioners 
now amounts to £438,162. It « aga that a balance of £4,399 
has been paid to Messrs. C. J. Mare and Co. in full discharge of 
their contract for building the steamers Lancashire and Woodside. 
The Elway, a new fast paddle steamer, has been placed on the 
station of the Liverpool, Rhyl, and Vale of Clwyd New Steam- 
packet Company. She is a Clyde-built steamer, and has made the 
run from Rhyl to the Rock Light in 1 hour 17 min. Strikes and 
lock-outs continue to prevail in the Liverpool district. It is under- 
stood that the employés at the Mersey Steel and Ironworks have 
made demands which have resulted in a general lock-out. Intelli- 
gence has been received at Liverpool of the successful launch of 
the Callao floating dock. This enterprise was promoted by the 
Pacific Steam Navigation Company of a and was con- 
tracted for by Messrs. Randolph, Elder, and Co., of Glasgow. 
The dock is 300ft. long and 100ft. broad, and is composed of nearly 
3,000 tons of iron, including 1,100,000 rivets; the structure is 
capable of taking in a ship of 6,000 tons. From the absence of 
any such accommodation along the entire sea-board between 
Valparaiso and Panama there are reasons for expecting a good 
return on the capital engaged in the undertaking. The dock has 
been christened the St. George; it was launched April 24th. A 
Mersey Shipwrights’ Co-operative Association (Limited) has been 
formed in a New extension railways which the Hoylake 
and Wrexham, Mold, and Connah’s Quay railway companies have 
obtained powers to construct will form a connection between the 
Birkenhead Docks and Wales, as well as the southern, midland, 
and eastern portions of the country. re. 
From the North-Eastern district we learn that some of the ship- 
building yards on the Wear are either closed altogether or are em- 
ploying very few hands to finish what they have in. The 
ock-out on the Clyde is expected to improve the shipbuilding 
trade at the Hartlepools. Trade generally at Hortleposl has been 
somewhat dull of late. The closing of the rolling mills, the late 
strikes, and the dulness in shipping, are the causes of this 
depression. In the Cleveland iron trade, buyers are for the most 
or holding back in the hor ayn of lower prices. Several 
rokers, however, are of opinion that with restored confidence 
quotations will maintain their upward tendency. Makers are not 


busy, but, notwithstanding this, within the last eight days Messrs. | 


Swan, Coates, and Co., tapped one of their blast furnaces at Cargo 
Fleet. ‘Shipbuilders are di ing hands as they complete the 
orders at present on hand. On Thursday a steamer was launched 
from Messrs. Richardson, Denton, Duck, and Co., and on Satur- 
day a vessel was turned off the = at Mr. Binney’s yard, late 
Messrs. Candlish, Fox, and Co. e discovery of salt at Mid- 
dlesbro’ is creating a good deal of inquiry, and it is stated that 
three different firms are about to work the newly discovered mines. 

Notwstanding the difficulties necessarily attendant upon such a 
work :the extension of Bridlington pier, which was ‘commenced 
some time since, is proceeding satisfactorily. 

The Leeds Chamber of Commerce, in ing upon the iron, 
machine, and engineer tool trades of that town and district, 
observes:—‘‘ The makers of best iron are very fairly employed; for 
common sorts the demand is d i i e great re- 
duction in pigiron. Steel tires are in good demand. The machine 
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io tanh, ota wy bay dae 2 8 A lam ners rains. 
the last, o to rivers during the 

Capital Poa ihaos are alike wan‘ to secure any 

increase. 


The steam ey ie trade of Grimsby is on the increase. The 
Hamburgh trade been brisk, but owing to the warlike appear- 
ances on the Continent, this trade is not now so flourishing as 

itherto. Steamers, which are now running to Rotterdam, are 


4 


making better progress with their outw: cargoes, and a fair 
trade is being cultivated with Dieppe. 

We have referred already to the north-eastern district, but two 
or three other matters connected with that of the country 
still call for notice. The. funds of the Hartlepool Port and 
Harbour Commissioners being in a flourishing state, it is proposed 
to carry out various works for the improvement of the port.. The 
construction is proposed of a tunnel under the channel which 
separates Hartlepool from the west side of Middleton. The 
imated cost of the work—for which Mr. R. E. May, of 3, Great 
George-street, Westminster, has _ plans—is £10,800. On 
a afternoon, Messrs. C. Mitchell and Co., of Low Walker, 
a a ~~ steam a oe Tene for = R. 

tephenson, who previo owned t yachts, viz., e 
schooner, 108 tons; the St. Lawrence, cutter, 80 tons; pay Hod 
Isabella, cutter, 40 tons.- The burthen of the Northumbria is 
420 tons; she will spread a great quantity of canvas, and her 
engines are of 70-horse power nominal. The engines have been 
made by the firm of Messrs. R. Stephenson and Co. 

As regards the South Yorkshire coal trade we may remark that 
the supply of house coal from the South Yorkshire coal district to 
Hexthorpe has been large during the past week, for the time of 
the year, for both London and country markets. Prices keep very 
steady. Steam coal for export at Grimsby and for Keadby per 
Hull is also urgently inquired for: ‘Large quantities of coke and 
coal are daily passing through Doncaster to the Lincolnshire iron- 
stone district. Engine coal and slack for Lancashire and Sheffield 
are also taken in large quantities. At; Sheffield business is 
slack in nearly all branches. Countermands continue to be re- 
ceived from nearly all parts of the Continent, business with which 
is very likely to be very dull until political affairs are more settled. 
With the home markets also business is quiet in most branches. 
The steel and heavy branches are only nioderately good. Some of 
the silver-plating houses have fair orders on hand, but they are 
mostly exceptional in character, the demand in that branch bei 
on the whole rather languid. The stove grate makers are doing a 
moderate business. The general demand for tools is slacker, and 
business in the cutlery branches is by no means generally brisk. 
In the brush trade business has been active for some time, and the 
men have struck work, ——— a partial advance of 10 to 
12 per cent. The strike is likely to lead to the more extensive 
employment of lads and women im the trade. On Friday the file 
manufacturers held their monthly meeting. They were unanimous 
in the opinion that it is impossible to grant the advances demanded 
by the men, and } resolutions to the effect that the men are 
at liberty to resume work at the old prices whenever they choose, 
ars we they do so in a body. 





PRICES CURRENT OF METALS. 





























! 1866. 18 
Coprer—British—cake andtile, £ s. d. £ 5. ad) £ sd. £ 8. a. 
185 O 0.. 86 0 0) 88 0 0. 00 0 
87 0 0.. 89 0 0 90 0 0.. 91 0 0 
; 59 0 0.. 91 O 0} 93 0 O.. 94 0 0 
| 93 0 0..96 0 0) 95 0 0.. 96 0 O 
87 10 0.. 92 0 0|] 99 0 0.. 93 0 O 
+; 0 0 0.. 0 0 0] 1 0 0.93 0 0 
Spanish Cake ....s+seee0s «| 80 0 0.. 81 0 0) 82 0 0.. 00 0 
Slab. for prod. 96 percent. .. 83 0 0.. 84 0 0] 810 0 0.. 0 00 
YELLOW METAL, per lb. ......| 0 0 7 © 0 8) 0 O07}%.. 00 @ 
1nON, Pig in Scotland, ton......, 2 12 0 cash, 214 & cash. 
Bar, Welsh, in London ......; 710 0.. 715 0| 715 0. 8 0 0 
610 0.. 615 0) 615 0.. 700 
|} 610 0.. 815 0} 815 O.. 900 
Rail, in Wales .....+.-s00- ; 610 0.. 615 0) 615° 0.. 700 
Sheets, single in London --| 1030 0.. 0 0 6'1015 0.4. 000 
Hoops, first quality...... 910 0.. 915 0'.9135 0.. 0 0 0 
Nail peeueneseccescesvccs| 9H Ge. OM 8 346°. 8 0 9 
Swedish .....+00 ceccce eee | ILS O.. 1115 Oj 12 0 0.. 12 5 O 
LEAD, Pig, Foreign, per ton.... | 20 0 0.. 0 00 19 00.. 000 
English, W. B 22:10 0.. 2215 0] 21 5 0.. 0 0 0 
2015 0.. 21 5 0) 19 0 0.. 1910 O 
21:10 0.. 2115 06} 20 0 0., 20 5 0 
4 0 0. 0 0 Of 2210 0.,°0 0 0 
22 0 0..23 0 0 2015 0.. 0. 0 0 
3110 0.. 62 0 0 2600. 000 
3 0 0.. 32:10 0; 2610 0.. 0 0 0 
‘ besos 2415 0..25 0 0/23 00.000 
QUICKSILVER, per bot. ........ 700. 000 800. 000 
SPELTER, Silesian, per ton 20 0 0.. 20 5 0} 2110 0.. 2115 0 
heet 28:10 0.. 0 0 0| 26 0 0.. 2610 0 
° 000.000 000.000 
STEEL, Swedish taggot 000... 000 4600.. 000 
Preeriey 000. 000/15 00. 00086 
TIN, Banca, per cwt.. 317 0.. 318 0| 413 0.. 415 0 
ts, 315 0.. 316 0] 411 0. 0 00 
317 0.. 318 6} 41210... 0 0 0 
English blocks ...... 43 0.. 45 0} £15 0..96 0 0 
sasetbousssvecococes:|..4 4, Ors, 46.6) 4B Oe BD O 
in blocks........../ 4 6 0.. 4 8 0| 418 0.. 500 
TINPLATES, per bx of 225 ts | 
e 160. 17 0] 126.000 
. 5 @8.. 292 1 oe 6. 88 © 
111 0.. 213 0] 18 «6. OO O 
118 0.. 20 0] 14 6. 0 00 
PRICES CURRENT OF TIMBER. 
1866. , 1865. || 1866. _ 1865. 
Per load— ee aif n28 Perload—2 5s 48 £5 £68 
e+ deeeseeeeeJ 10 12 10 | 12 0 13 10 || Yel. pine, per redaced ©. | 
Quebec, red pine .. 3 5 415/ 310 415 || Canada, Ist quality.J7 1020 0 18 028 0 
yellow 215 310] 915 315 2nd dé... 13 10 141093 0 14 10 
Godsend $8 $35] 5 $$ ll arpemmacte Han os 
jue! | ry - . 
birch...... 4 5 415/310 4 10/|| Finland ...-... 8 010 0) 8 61010 
tenis + 9-0 0 0] 0 0 O O|| Memel .......... 0 0 0:0 10 015 0 
ei "=. -- 318 5 9] 310 § 0 || Gothenburg, 39). 9 9300/10 pL o 
+ 8106013665 white 8 0 vw-0'-9 910 
-© 2 5 310| 215 3 10 || Gefie, yellow...... 10 011+0 10 1011 10 
3.5 310] 310 4 0 || Soderbamwn ...... 91011-0/ 91011 0 
+ 3 5 310] 3 5 % 10 || Christianis,perC, ; 
+23. 5.210| 210 915|| 19%. by3 by 9 8 08 O18 023 0 
$0 60] $0 60 || Deck plank. Dut 
00.0.0] 0 0 0 O|| perdoubin:.. f 914 1.6 014 1 8 
5 © 6°01] 710 8 0 || Staves, per standard M. i 
7 0 8 O}| 810 9 10 || Quebec, pipe...... 80 085 0 6 O65 + 
Sis 39 10 14 018 0 || Baltic crown tn pe Ja in Rg 
3 01510|13 015 0! pipe... } 170.0190 0.200 090 








South KENSINGTON MusEUM.—Visitors during the week ending 
2nd June, 1866 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 13,528; on Wedn : , and Friday 
SR 

ion, by paymen . 206; avi corre- 
epeadite week in Dorian years,- 10,666; total from the opening of 
e Museum, 6,078,818, 






































a dapat so extreme. 
oWn should the relative value of its two and 
indispensable constituents be better pervilted, puttion- 
aS on 


of the profession some thirty years ago and compare it 
with its present 
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THEORY AND PRACTICE. Ia bot & Taepe. pict the Une mpeal inthe Mbp | young engineer has completed bio tien a tans be t 
“An ounde of prectin is worth » ton | completely thrown awny? It it be ne Re | Tacky wes pehadoney toad 
pe that'd _— y away? it that he ucky if he knows how to any field instrument beyond 
Pua « tent ang | cae cay aaah Petes | Ceara aces ee 
we cannot see, same ent, | A hever can i 
In no profession more than our ways Soe not gh ge ldy- dod ~ dang and — ae e instruction, except what uxt eu 
ro blishments. It seems to us a pet tient to show the the inculcated. 
Se Zen ewes nmin rat | fro mu cpr wh os 
q , manner from n, WO am - ing to ti) reforé it is to 
© one can cast a retrospective glance at the state aida to ie a complete Knbwledge of all the mechanical expect, as one do, that when young man leaves cithet in 
etails é young engineer. e same time i engin ce or to assume ! 
condition and future without | only ehnannliiney, at both useless and disadvantageous, for situation in charge of ve works. But he is t, if he 


being struck at its sudden and rapid rate of advancement. 
Tt is, in fact, but very recently that it has attained to 
what might be termed the dignity of a distinct profession; 
and although there is not the slightest doubt now that it 
is founded upon a sure and indestructible basis, yet it has 
not yet gained that sovial status and preStige which belongs 
a justly to it as to any of its companions. Engineering, 
whether civil or mechanical, is essentially a practical pro- 
fession, and differs in this respect from that of the law, 
the church, and medicine. We do not mean to say that a 
considerable amount of practice is not necessary in the 
learned professions ; but the distinction lies here—in all of 
them the profession must follow the education, whereasa man 
may be, or at least profess to an engineer and educate 
himself afterwards, or not at all, just as he likes, While 
everyone wil admit the truth of this remark, yet such 
instances aré exceptions, and are ing rarer every 
. The calibre of engineers at the present time has 
aftived at a standard far too high to be attained to by 
those possessing only ordinary qualifications. Keeping the 
fature in view we do not hesitate to assert that a man 
cannot be éducated too highly for an engineer. On 
thé other hand, we are full — to the force of the 
énts on the opposite side, and are strongl 
disposed to believe that ” ichtie wrangler, a double first, 
or a Newdigate prizeman would turn out but a very 
indifferent engineer. Again, “a thoroughly practical 
etigineer”—and there are some who delight in that 
appellation—is one who religiously believes in the truth 
of the motto enunciated at the commencement of our 
article, and who probably rejoices in tons of practice, but 
has scarcely a grain of theory in his whole composition. 
He is in fact but one remove from a foreman, whose 
highest attainment is to take a plan or drawing, whether 
of a railway bridge or locomotive, and from it produce 
the required design. No mean attainment either, one 
would observe. Certainly not. A foreman who can be 
trusted to carry out designs in their integrity from the 
drawings is a pearl beyond all price; and if proof were 
wanting, it is palpable in all large works, where the fore- 
man is paid quite as much,and very often more, than a 
resident engineer. Yet every engineer must aim at some- 
thing higher—every professional man will say we must 
have something more than this. How is this “more” to 
be obtained? Not by further practice, for it must not be 
forgotten that practice beyond a certain amount becomes 
merely idle repetition, and positively produces an injurious 
effect. Let us consider a little the reason that theory, or 
what is termed a liberal education, has, until very recently, 
been so much neglected—for the fact is indisputable—in the 
engineering professions. Railway engineering, or we may 
say civil and mechanical engineering—for the first embraces 
every branch, with, perhaps, the exception of pure hydraulic 
ineering—sprang into existence at a time when the 
other professions had culminated so far as their status, 
qualifications, and education were concerned. It owed its 
igin, moreover, not to any distinguished a/wmnus of the 
universities, not to any learned professor or profound 
philosopher, but to a humble colliery man—a birth as 
meritorious as inglorious. That George Stephenson had a 
retty good idea of the proportions to which the giant he 
fad created would attain, is evidenced by his at once 
giving his son the benefit of that education and training 
which he unfortunately had not received himself. His 
ious mind foresaw that science alone could efficiently 
develop and bring to pefection what he had so auspiciously 
commenced, and ‘his son showed his belief and reliance in 
the same principle when he called in his friend, the late 
Mr. Eaton Hodgkinson, to assist him in his test 
ente’ an enterprise which, notwithstanding the time 
that elapsed and the progress e in iron bridge- 
building since its completion, ranks foremost among the 
examples of railway construction. 

In every profession, without exception, there is a certain 
amount of drudgery, either mental or physical, and 
generally both, and no one who has not gone through it 
manfully without shirking is fit to occupy any prominent 
position in it. It is manifest that an engineer is not com- 
petent to design a structure unless he is fully conversant 
with the practical conditions upon the fulfilment of which 
— the execution of his design; but, contrary to 
what many imagine, there is a limit to this. In addition 
to a thorough knowledge of the details of workmanship, 
cost of materials, value of labour, and other professional 
acquirements, it is not n for an engineer to have 
made the bricks, quarried the stones, hewn the timber, or 
forged the iron, in order to apply them successfully to his 
purpose. Were it so, the spirit of the age is advancing in 
the wrong direction; for the os object of the present is 
to do away as much as ible with all manual labour. Is 
aman a worse judge of the thousand and one operations 
now performed by machinery than he was when they were 
done by hand, and some of them, panne, by his own 
hand? Would an engineer design a timber truss if 
he sawed up the scantlings himself instead of witnessing 
onee or twice the performance of a circular saw? To 
borrow a simile from the days of roi neither Coeur 
de Lion nor Saladin could have forged the wen ns whose 
respective qualities they were so we uainted with, and 


glee Ri Sh ilful and master- 
é. 

Apropoe here a pertinent question presents itself. 
PY pt sede pipe: A seiner ai to serve a four or 


five years’ apprenticeship—the last relic of feudal serfdom 





him to continue to perform work that can be done by any 
foreman’s apprentice or boy in the place, -Granted that it 
is necessary for him to learn the use of a file, is it any 
advantage to him to be put to file brasses day after day ? 
There are mauy lads who have a mechanical tendency so 
strong and decided that it is their greatest pleasure to be 
continually handling tools, and who, if they did not study 
theory, would be nothing better than mechanics. It is, 
however, fallacious to argue from their case,—to impose 
upon all the same routine, and then vainly imagine that the 
best and wisest course has been hit upon. That it is not 
necessary to go through the shop as an apprentice at all is 
fully proved by the fact that several of our eminent 
m ical engineers have never done so, and were not, 80 
to speak, bred to the business. Suppose the nt 
system to be desirable in a professional point of view, is it— 
and this is a grave question—desirable in many other 
respects? It must not be forgotten that the exercise of 
mere manual labour never raisés a man’s tone, it can never 
have an elevating influence; that of mental labour does 
both, to himself as well as to others. 

It will be interesting to com the different 


adopted in the two branches of the profession. en a 
young man commences his apprenti ip as a mechanical 
engineer, he passes the greater part of the first three years 


or so in the workshops, and then comes into the office to 
learn drawing, office work, and in fine to have the finishing 
touches put to him. Can anything be more absurd—the 

ractice before the theory—the cart before the horse. 
Whil e in the shops, he is working away completely in the 
dark, and knows as little about the theory of what he is 
doing as the artisan working beside him. It may be 
well asked what is the use of his making the pattern or 
the mould for a girder or column when he is completely 
ignorant of the theoretical principles and calculations 
guiding its proportions. The maximum value of practice 
consists in its being connected as closely as possible, in point 
of time, with its accompanying theory. The one is thought, 
and the other action. If a person read for the first tite a 
description of any particular plan for accomplishing a 
certain pu and puts it into immediate execution, he 
not only does it more —— but he never forgets it after- 
wards, It is striking while the iron is hot. Now in the 
case of our young engineer, when the time arrives for him 
to learn the little theory he can, his iron is ‘cold, he has 
to draw upon his memory—a circumstance peculiarly hazar- 
dous—to connect his theoretical calculations with the 
practical operation he carried on perhaps two years ago; 
and it is quite a chance whether there be any similarity or 
correct relation whatever between them. It may be said 
that an industrious young man will work up the theory at 
home as he progresses practically. So he might, but this 
is equivalent to a petitio principii, as ne might equally well 
work up the practical part in a different way. e@ young 
civil engineer is a little better off than his confrére. He, on 
the contrary, is generally kept in the office for the first 
year or two, and although he, more frequently than 
otherwise, learns very little, yet he has the chance of learn- 
ing if hechooses. Moreover, he cannot lay out foundations 
and take charge of works generally without being tolerably 
conversant with the ae drawings, even if he should 
not be quite competent to design them. It must not be 
inferred that we are predisposed in favour of theory ; by 
no means. We consider that no engineer knows his business 
thoroughly unless he can, in the event of an emergency, 
take the place of a foreman,—mind, we do not say of an 
ordinary workman. And we maintain that the engineer 
who cannot or will not, at a pinch, take up the square, 
rule, and bob and set out his own design, deserves never to 
rise higher than a draughtsman. A pupil in an engineer’s 
offices may leave it, if he chooses, as ignorant as the da 
he proton ( it. The engineer to m Nandy may be articl 
even if he be willing, has affairs upon his hands far too 
weighty to allow him to attend to a parcel of boys. We 
would throw out the suggestion that those who have a 
large number of pupils might retain in their service an 
assistant, whose chief duty, and it would not be a light one 
either, would be to give professional instruction to those 
who were willing to receive it. At present it is impossible 
for a pupil to acquire any scientific knowledge except pri- 
vately, and by what is called “ picking it up.” Every person 
in the office capable of teaching him anything has his 
own business to attend to; and, moreover, strange as it 
may seem, there is uently a reluctance in superiors to 
im their own knowledge to their inferiors, 

othing demonstrates more fully that for a considerable 

time there has existed a feeling that the standard of educa- 
tion for the profession was not up to the mark, than the 
establishment within the last twenty years of engineering 
schools in connection with our colleges and universities. 
Out of the many that are excellent let us select. Trinity 
College, Dublin. The curriculum of study for what .are 
termed engineering pupils extends over a course of three 
years, and embraces theoretical and practical instruction 
in every branch of engineering, during which time the 
student may pursue his course in arts or not at his option. 


There is one advantage connected with a co uce- 
tion which is rarely estimated as.it ought to be, viz., the 
scale upon whieh the training is cond , In the instance 


selected there 'is not an instrument ‘which would not be 
regardless of its cost, provided the Professor of 


ivil eering considered it for the instrae- 
tion of hi pils. The student in “the 
course” handles utensils and instruments every day 





and while perf his duties to acquire that practical 
knowledge which ultimately render him an honour to 
the profession. In the one case, however, a groundwork 
and foundation is laid, which enables its 
pple with and master any particular branch he may 
oose: in the other it is wanting, and, alt acquired 
p Amey er not been done 80 but at the of a con- 
siderable additional amount of labour and exertion. 
Again, contrary to what may happen in an office, a 
student at a colle e must mark, tok ontlads catents” he 
oeen eee e second yeat of his course until he 


Tt cannot be too carefully borne in 
mind tkat practice can be acquired at any time, theory 
only at a certain time. There would be no di for a 
man of thirty, who had received a scientific engin 

d kept it up, to obtain at that age the 


s 


education an 
amount of practice necessary to enable him to rank among 
the foremost in the profession, but for a “thoroug 
practical engitieer” to acquire at the same period of life 
the groundwork in theory and a sound knowledge of 
08e Bag wy of which he was utterly ignorant— 
ié labor, hoe opus est. To say that a man only 
wants practice is no $y poe to him except in a 
professional sense; to say he is ighorant of theory is a dis- 
ee en to him in every sense, for it implies an absolute 
eficiency in knowledge and éducation. hat we wish to 
impress upon the minds of intending members of the 
profession is, that they must no longer be content with the 
old humdrum routine of education in vogue fifty 
ago. . Their case is altogether different from that of those 
ifying themselves for any of the learned professions, the 
standasd of which has long since reached its climax; whose 
necessary qualifications have been determined years 
whose paths of instruction have been marked out an 
defined unerringly, and cannot be deviated from. Youthful 
engineers, and those having’ the ianship of them, 
should remember that they are joining the ranks of a 
profession whose numbers are augmenting, whose influence 
is increasing, and whose Co and tone is rising higher 
every day; and it would be a bitter recollection to them in 
after years if, from no actual fault of their own, they 
found themselves wanting when weigheil in the balance 
with their compeers. 
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Table of _Reciprocals of Numbers from 1 to 100,000, with the 
References by which the Reciprocals of Numbers may be Ob- 
tained up to 10,000,000. By Lieutenant-Colonel W. H. 
Oakes, A. 8. A. London: C. A. E. Layton. pp. 205. 

Marnemaricat tables are striking instances of the value 

of a proper division of labour. The computer with an ac- 

quired skill, and in the seclusion of his study, pre and 
registers results which are immediately available for all 
time. In the hands of the scientific investigator the record 
of these humble labours assumes considerable importance. 
With much of his pre ry work ready done and at 
hand, the course of his intricate calculations is materially 
smoothed. The wear and tear of the finer brain 
is spared, and the full powers husbanded for more 
legitimate employment. in, where a series of compu- 
tations is required, the use of tables will render the work 
more mechanical, and if it be once judiciously set out 
it can be voy | left to an inferior hand to complete. 

Those without the world of calculation would be surprised 

at the many aids which ingenious and laborious persons 

have contrived to lessen the wearisome work of computa- 
tion. Tables exist for all sorts of purposes ; tables of pro- 

ducts, by the help of which multiplication becomes a 

matter of tabular entry ; tables for performing division—a 

process beyond the school-lad’s imagination—not to men- 
tion the hosts of actuarial and ematical tables that 
have resulted from so much patient labour and skill 
as has been expended upon them. These are all 
considered indispensable in their particular spheres. 
All considerable additions to this somewhat dry yet very 
valuable branch of knowl are worthy of record, and 
amongst them Colonel Oakes’ “ Tables of Reci ” are 
well entitled to notice as an excellent specimen of the 
benefits which pains-taking and well-directed labour can 
bestow. A table of this nature has man 
more important than the facility it affords in getting rid 
of the troublesome process of a lergthy division by the 
substitution of the reciprocal of the divisor as a factor. 
The same end may doubtless be attained by logarithms ; 
but the strictly arithmetical nature of the operation is 
here senintditeel which otherwise is lost sight of. Barlow’s 
well-known table, tho limited in extent, was the com- 
pletest of the kind hi published. The table before 
us has a power a thousand times as great, and will be 


oe or all —_ of seaient, the leerak bate Both 
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cularly clear inct, ey 
will appreeiate the care and attention that has been 
be sae li lr aon features, Many uses to 
which this work may oye will ovenr to the 
i —) one, ii particular, be 
The table is, of course, one of merely ; 
as it contains ten millions of these, it is an \ 
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this as the minimum of its utility its many practical appli- 
po onan oe yong nf 


Self-Help ; with Illustrations of Character, Conduct, and Per- 
severance. By Samuxt Smiues, Author of “Lives of the 
Engineers,” &. A New Edition. London: John Murray. 

Tue title of Mr. Smiles’ book is a familiar household word, 

and its text is posse 4 as well known to the reading public 

as that of any recently published work. If we mistake 
not the earlier issues of “ Self-Help” in this country have 

ted nearly 100,000 copies. Translations of the 
work have already aj in the Dutch and French 

Snguegh, suthethiers ase chant $0 Spee in German and 

Danish. In the United States, “Self-Help” is used, 

without any advantage to the author, asa class book in 

some of the public schools; and the book has, in a word, met 
with great and deserved success both at home and abroad. 

The critical notices of the first edition of “Self-Help” 
have been almost uniformly of the most favourable 
character, but Mr. Smiles has escaped the woe denounced 
upon those concerning whom “all men speak well.” Some 
critics have pronounced the book a eulogy of selfishness, 
and have complained that too little is said in it of the 
multitude of men who have failed. Mr. Smiles says, in 
his preface to the new edition, in answer to the challenge, 

“Why should not Failure have its Plutarch as well as 

“ Success?” that he believes a record of mere failure 

would probably be found excessively depressing, as well 

as uninstructive reading. He has no ambition to be the 

Plutarch of Failure, and cheerfully leaves that literary 

field of labour to any other writer whose tastes 

may lead him to cultivate it. With quiet humour, he 
says :—“ Indeed, ‘how not to do it’ is of all things the 

“ easiest learnt; it needs neither teaching, effort, self- 

“ denial, industry, patience, perseverance, nor judgment. 

“ Besides, readers do not care to know about the general 

“ who lost his battles, the — whose engines blew up, 

“ the architect who desi; only deformities, the — 

“ who never got beyond daubs, the schemer who did not 

“invent his machine, the merchant who could not keep 

“ out of the Gazette.” The spirit in which he has designed 

to write his book is based upon the motto :— 

*°Tis not in mortals to command success; 
We'll do more, Sempronius—we’ll deserve it,” 
which, by the way, our author quotes incorrectly. In 
this revised edition of “Self-Help” there is a good deal 
of new and very interesting matter, including some biogra- 
phical sketches which we have not before met with; 
amon others, of John Heathcoat, M.P., inventor of 
the bobbin-net machine; Béttgh»r, the discoverer of hard 
porcelain, or Dresden china; with interesting sketches of 
the Rev. Wm. Lee, inventor of the stocking loom; Joshua 

Heilmann, inventor of the combing machine ; Bernard 

Pallissy, the potter; Ambrose Paré, the Fiench surgeon; 

and divers other eminent men. Our space will only permit 

us to make a single extract, regarding a man of whom the 
world knows but Tittle, from the volume, which we have no 
reason to doubt will take a new lease of fame and success. 


When a little over twenty-one years of age Heathcoat married 
and went to Nottingham in search of work. He there found 
employment as a smith and ‘‘setter-up” of hosiery and warp- 
frames. He also continued to pursue the subject on which his 
mind had before been occupied, and to compass the 
contrivance of a twist traverse-net machine. He first studied the 
art of making the Buckingham or pillow-lace by hand, with the 
object of a S same motions by mechanical means. It 
was a long and laborious task, requiring the exercise of great 
perseverance and no little ingenuity. During this time his wife 
was kept in almost as great anxiety as himself. She well knew of 
his struggles and difficulties, and she — to feel the pressure of 
»overty on her household; for while he was labouring at his 
invention he was under the necesssity occasionally of laying aside 
the work that brought in the weekly wage. In years long after, 
when all difficulties had been successfully overcome, the conversa- 
tion which took place between husband and wife one eventful 
Saturday evening was vividly remembered. ‘‘ Well, John,” said 
the anxious wife, looking in her husband’s face, ‘‘ will it work?” 
**No, Anne,” was the sad answer, ‘‘I have had to take it all in 
pieces again.” Though he could still s hopefully and cheer- 
ully, his poor wife could restrain her feelings no longer, but sat 
down and cried bitterly. She had, however, only a few more 
weeks to wait, for success, long laboured for and richly deserved, 
came at last; and a proud and happy man was John Heathcoat 
when he brought home the first narrow strip of bobbin-net made 
by his machine and placed it in the hands of his wife. 








SovutH KENSINGTON MuseuM.—Visitors during the week ending 
9th June, 1866 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 7,371; on Wednesday, Thursday, and Friday, 
(admission 6d.), from 10 a.im. till 6 p.m., 1,820. National Portrait 
Exhibition, by payment, 3,084, Total, 12,275. Average of corre- 
sponding mde | in former years, J “94, Total from the opening of 
the museum, 6,091,093. 

Tue WHEAL Uny ExPLosion.—(z. our Correspondent.) The 
following particulars of the recent expix....n of a boiler attached to 
the winding engine at Wheal Uny Mine, near Redruth, May 28th 
last, may prove "4 The boiler weighed about nine tons, 
and was 30ft. 6in. long, 6ft. 6in. diameter of shell, with one flue 
3ft. 10in. diameter, fired internally, the outside shell consisted of fif- 
teen plates gin. thick, and the flue of the same number of plates and 
jin. thick also, The end plates were jin. thick; the flue collapsed 
for the whole length of the boiler excepting the first three plates 
over the fire, the third plate from the end furthest from the fire 
seems to have gone first, taking with it the end plate, which gave 
way across the rivets ali round the -iron, the shell of the boiler 
was not in the least degree injured, but was forced a distance of 
sixty-seven yards from its seat, the thin plates of the flue and end 
plates were twenty yards in the opposite direction, all in a line 
with each other. ere was a glass water gauge on the boiler, and 
the pressure was Py to be 35 1b. Dad square inch; there was 
no spring balance and no lock valve. The fractured plate appears 
to be a good deal laminated. The engineman who attends to both 
engine and boiler was outside doing something to the pulleys when 
the accident occurred; he said that the gauge glass was more than 
half full ten minutes before the explosion. As far as I can judge, 
the explosion seems to have been caused by the weakness of the 
flue, absence of proper stays, and want of water. There was a 
small blister on one of the plates of the flue. Fortunately the 
mine girls were not at work as usual on the floors adjoining the 
engine-house, across which the boiler was forced, with it 
a tramway from the shaft. Four men were injured by the falling 


rubbish, one of whom has since died. I could not find out when 
the inquest was to be held until after it had taken place, but there 
was no need to anticipate any other verdict than that of accidental 
death, as Cornishmen do not seem to think it possible for a boiler 
to explode except by accident. This is the fourth explosion that 
» has taken place at 


is mine within the last six years. 





RESTORATION OF ST. DAVID’S CATHEDRAL. 


Some dangerous and difficult engineering work has just been 
performed at St. David’s Cathedral in removing the lower part of 
the great tower, which was in danger of falling, and putting in new 
piers. The tottering condition of the tower, which needed prompt 
attention, induced the Bishop of St. David’s and the leading 
inhabitants of South Wales to invite Mr. George Gilbert Scott t: 
examine and report, in 1862, upon these grand old ruins, which 
form such a magnificent monument of the early ecclesiastical 


architecture of this country. The ruins of the cathedral and the ; 


adjoining bishop’s palace, resemble those of a city rather than of 
a group of ecclesiastical buildings, such is the large extent of ground 
they cover. They are not prominent objects in the neighbouring 
country, being built in a hollow between surrounding hills at the 
western extremity of Wales. The country around is wild and 
bleak, and the sea scenery in the neighbourhood of St. David’s 
Head is of the most rugged and picturesque character. There is 
no town or railway within less than eighteen miles, the ancient 
city of St. David’s being nothing more than a village, with omnibus 
communication with civilised regions about once or twice a week. 

Mr. Gilbert Scott’s report was to the effect that the present 
structure was commenced about the year 1180, by Bishop de Leia, 
at the exact time when the me or round arched style was 
in a state of transition into the pointed Gothic, and at the period 
when architecture was being freed from the barbarism of the dark 
ages. About this time also the church of St. Cross, near Win- 
chester, was built, also the eastern portions of Canterbury Cathe- 
dral, and the present Abbey of Glastonbury, all of which some- 
what resemble St. David’s Cathedral in style. The latter exhibits 
much beauty and refinement in its details, especially in the carved 
foliage and ornamental masonry, but it was rather backward in 
the adoption of the pointed arch. The whole of the building 
commenced in 1180 was to be vaulted with stone on the 
“‘sexpartite” principle, but it is not evident that the vaulting was 
carried out. 

In 1220 the great central tower fell in, severely injuring the 
choir and transept. One side of the ruined tower was left stand- 
ing, that of the western arch with its two piers, so three sides of 
the tower with three arches were built up anew. In 1248 the 
building was much shaken by an quake, rendering much 
reconstruction necessary ; chapels were extensively added, and 
about 1300, the Lady Chapel was either erected or greatly enlarged 
by Bishop David Martin: who a carried up the tower to 
within one of its present height. Bishop Gower, who held 
the see from 1328 to 1347, had an insatiable —— for building, 
so he enlarged and altered much of the cathedral, and besides 
erected the stupendous bishop’s palace alongside. During his 
time the rood-screen was constructed, and several beautiful monu- 
ments introduced. In the next century Bishop Lloyd made 
further improvements, added a storey to the great tower, and 
reconstructed the gorgeous roof of the nave. From the fifteenth 
century to the present time the cathedral has been falling into a 

i ful state of decay, inhabited principally by the owls and 
bats, and when Mr. Scott made his s , the walls and pave- 
ments were streaming with water. As might be expected, the old 
and new sides of the tower had to separate in the course of 
years, so he found a great crack in the masonry caused by the 
sinking of the western side, which also crushed down portions of 
the nave, and threw most of the pillars of the arches out of the 
perpendicular; in fact the ruin was in a most melancholy state, 
and the tower in immediate danger of falling. 

On the 28th of October, 1863, Bishop Thirlwall, fortified by Mr. 
Scott’s report, called a a meeting at Carmarthen, at 
which Seok Dynevor, Mr. J. H. Scourfield, M.P., Mr. D. Pugh, 
M.P., Mr. G. L. Phillips, M.P., and many of the leading oa of 
South Wales were present, and at whic meeting it was resolved 
to take steps to restore the cathedral. Mr. Scott estimated the 
necessary expense of the restoration at £30,000. He proposed to 
follow the ancient style of architecture in all respects, so as to 
retain the ancient features of the building in their perfection, 
to make the tower safe, and to bring the edifice into a state of 
seemliness as a parish — all that would be necessary for the 
few Cambrians in St. David’s likely to attend service therein. 
The work of restoration was then divided into four contracts, and 
the most urgent being that for the preservation of the great tower, 
it was let out first to Messrs. Wood and Sons, of Worcester. i 
contract amounts to £11,000, which sum includes the construction 
of a drain all round the cathedral to carry of the water already 
mentioned, taking out the two west piers of the tower and re- 
placing them with new on the ancient model, restoring the tower, 
repairing and restoring the choir stalls and seats, repairing the 
o and repairing thoroughly the eastern chancel. Subscrip- 
tion lists were then opened in Wales to raise the sum necessary 
for the first contract, and the results were published at length in 
the Milford Haven Telegraph and Pembrokeshire Herald, the said 
lists showing that the greater part of the expenses have now been 
raised. The actual work of reparation was commenced about 
a year and a half ago, under the direction of Mr. J. B. 
Clear, the resident architect, who at once began the diffi- 
cult work of repairing the tower, on the same plan as that 
adopted a few years since in the preservation of the tower 
of the cathedral of Bayeux in France. The tower of St. David’s 
Cathedral is 124ft. high, 40ft. square externally, and weighs more 
than 4,000 tons. Mr. Clear began by fixing bracing inside and 
outside the tower, and bolting its walls together to make it as 
much in one piece as possible, after which he screwed the sides of 
the tower 3in. closer to each other. The bracing, which con- 
sisted of massive ties of iron, of course took none of the weight 
of the tower. He next constructed some incompressible founda- 
tions for shoring of the most massive description, the supports 
containing, in all, 17,000 cubic feet of timber under the north and 
west arches, and against the two western piers. The whole weight 
of the tower rested for a considerable length of time principally 
upon the shoring upon oak needles passing through the spandrils 
ot the arches, wrought iron girders being placed across the angles. 
The needles were supported by fir logs erected nearly perpen- 
dicularly, each of the logs being composed of nine pieces of 
timber from 14in. square, bolted and framed together. It was an 
anxious time when the crazy tower, the heavy patchwork of three 
bishops, was first allowed to rest on the timber supports, and it is 
said in St. David’s that the resident architect was isting in 
operations beneath it at the moment, and toid his men that if the 
tower did come down he would be smashed first. While the 
tower rested on the main shoring, the two western piers were 
gradually rebuilt beneath it, in good cement work and in small 
portions at a time, a movable system of shores being used to 
sustain the work in immediate contact with the parts operated 
upon. The north-west pier was commenced on the 12th of 
January last, and finished on the 12th of March, when 
the south-west pier was begun, and finished on the 19th 
of last month, so the great tower is now safe again 
for some centuries. In the course of the restorations relics 
have been found indicating that a Christian place of worship 
existed on the site of the cathedral before the time of Bishop de 
Leia, although a popular superstition in Pembrokeshire, that St. 
Paul once landed at St. David’s, was in no way corroborated. 
Several graves have been necessarily disturbed during the building 
operation, and Mr. Clear says of them, that beneath the dais in 
front of the rood-screen a grave was discovered, well built with 
ashlar, in three courses, and covered about three parts over with 
the hard roughly hewn local stone, Only earth and a few pieces 
of leather were found in this grave. Another grave close by was 
built of hewn stone in three courses, with a cavity at the east end 
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THE KIRKLESS COAL EXPERIMENTS 


Last October a series of experiments were commenced at the 
works of the Kirkless Hall Coal and Iron Company, now the 
a Coal and Iron Company. These experiments were in- 
ten to demonstrate the merits of the South Lancashire 
and Cheshire coal, and thus to place it on a footing with the 
Welsh coal. To a certain extent they resembled the trials 
— bh fie They have been carried 
out ‘by Dr. Richardson, of Newcastle, and Mr. L. E. Fletcher, 
engineer to the Manchester Boiler Association. be 4 inquiries 
manag tom made by those interested as to the results obtained, it 
was ed that a number of the members of the association 
should be invited to Kirkless to learn what had been done, and 
what was still doi from Mr. Fletcher himself. Some thi 

mtlemen conn with the coal trade in Lancashire 

heshire accordingly assembled last Monday at the shed which has 
been — up —# the ee oe ~~ a of the 
apparatus, and watching le in whi e experiments were 
conducted, they proceeded to the board-room of the company at 
the offices, where an exhaustive report was laid before them by 
Mr. Fletcher. 

In this report it was stated that the trials of the evaporative 
value of these coals were in steady progress day by day. Notes 
were taken at each of the age of the water evaporated, 
weight of coal burnt, amount of smoke evolved minute by minu 
the temperature of the atmosphere, as well as that of the f 
water and of the gases in the smoke-box, in addition to the amount 
of draught in the chimney, &. All the particulars were ly 
tabulated for reference. At the commencement of the trials, an 
estimate of the task to be performed was arrived at by a consulta- 
tion of the results of the experiments tried at her Majesty’s dock- 
yard, K Mhe hides the evaporative value of Hartley and Welsh 
coals, and the highest result given in the list was adopted as the 
standard which it was thought desirable to reach. On beginni 
the trials with the South Lancashire and Cheshire this 
result was not at first obtai but on acquiring a little more 
practice in burning the coal and by modifying the arrangement of 
the furnace, it was reported that the result now obtained was 
fully up to the ss ae aimed at. In aceomplishing 
this some time had n y been occupied, since there were a 
great many points in the arrangement and treatment of the fur- 
nace which materially affected its duty; thus the level of the 
fire-grate, that is, its position with regard to the crown of the 
furnace and bottom of the ash-pit, also the length of the fire-grate 
and the thickness of the fire-bar and amount of windage, the area 
of perforations through the fire-door, as well as the description of 
fire-bridge and area of vent, amount of draught in chimney, &c. 
Added to these there were the variations in stoking, whether the 
coal were thrown in the first instance on to the dead plate and then 
pushed backward towardsthe ne whetherit wasspread evenly 
over the bars at once; also whether the fires were keptthiok orthin, 
and the perforations in the fire-door aiways open or always closed, or 
whether they were opened intermittently on every fresh charge of 
fuel. All these conditions exercised a material influence upon the 
economic — of the furnace, and inasmuch as they were so 
numerous it had been a matter of some difficulty to separate the 
result of one from the other, and therefore to arrive at the matter 
at all satisfactorily it had been necessary to enter upon a lengthened 
series of experiments, in order to settle these questions one by 
one in an exhaustive process. These different items were then 
referred to in detail, and the precise particulars and dimensions 
given which had been found to give the highest results, and which 
we cannot here enter into. Insettling these various points it had 
been found essential to adopt but one coal as a standard of com- 
—, otherwise confusion would have ensued; but these pre- 

ary trials being now completed, and the method ascertained 
of realising the most advantageous results out of the multitubular 
boiler of such cramped proportions as the trial one at Keyham 
dockyard, the other coals on the list would now be taken seriatim. 
The report concluded with congratulating the South Lancashire and 
Cheshire Coal Association on the fact that the result of the 
e——— of the first coal tried had shown that its economic 
vi _ mee fully up to the standard aimed at, while it was practically 
smokeless, 














THE Maury TEstIMONIAL.—The following is a copy of the 
remarkable letter spoken of last week by Sir John Pakington, as 
sent to Captain Maury by the Grand Duke Constantine :—“ St. 
Petersburg, 27th July, 1861—My Dear Captain Maury,—The news 
of your having left a service which is so much indebted to your 
great and successful labours has made a very painful impression 
on me and my companions-in-arms. Your indefatigable researches 
have unveiled the great laws which rule the winds and currents of 
the ocean, and have placed your name amongst those which will 
be ever mentioned with feelings of gratitude and respect, not only 
by professional men, but by all those who pride themselves in the 
great and noble attainments of the human race, That your name 
is well known in Russia I need scarcely add, and, though * barbarians’ 
as we are still sometimes called, we have been taught to honour 
in your person disinterested and eminent services to science 
and mankind. Sincerely deploring the inactivity into which the 
ames | political whirlpool in your country has plunged you, I deem 
myself called upon to invite you to take up your residence in this 
country, where you may in peace continue your favourite and 
useful occupations. Your position here will be a perfectly inde- 
pendent one. You will be bound by no conditions or engagements, 
and you will always be at liberty to steer home across the ocean in 
the event of your not preferring to cast anchor in our remote 
corner of the Baltic. As regards your material welfare, I beg to 
assure you that everything will be done by me to make your new 
home comfortable and ble, whilst at the same time the 
necessary means will be offered you to enable you to continue your 
scientific — in the way you have been accustomed to. I 
shall now be awaiting your reply, hoping to have the pleasure of 
soon seeing here so disti hed an officer, whose personal ac- 
quaintance it has alway been my desire to make, and whom Russia 
will be proud to welcome on her soil. Believe me, my dear 
Captain Maury, your sincere well-wisher, Constantine, Grand 
Admiral of Russia. : , ; 
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ON THE. PIRACY OF TRADE MARKS,* 


ee 


competition of un 
traders and manufacturers — like a parasitical gro 
weeds, at once destroys the fruits of honest industry and ski 
substitutes for them the noxious and useless produce of fra 


t. 

A French writer} has well remarked that “‘side by side with 
the development of industry, and with the place which it takes 
daily in the elements of general prosperity, a guilty speculation is 
seen to develop ‘itself simultaneously, muitifarious in the means 
i varied as are the contrivances of bad faith, but 
identical in its object, which is that of gathering the 
fruits of the labours of others. Jurisprudence, at first hesitating 
and uncertain as to enterprises of this novel species of piracy, has 
become gradually bolder as the progress of the evil ested 
itself.”’ A French’ motto well expresses the trader’s true rights 
and responsibilities—‘‘ A chacun les bénéfices et la responsabilité de 
ses ouvrages,” and it is of the highest importance, before proceed- 
ing further with the subject, that both lawyers and laymen should 
understand that the old principle of the law, ‘ caveat eT is, 
in modern times, almost wholly inapplicable. How can the buyer 
of drugs, of cutlery, guns, metals, lime juice, potted meats, ground 
' coffee, sugar, flour, bread, bottled ale, foigs of either adulteration 
ot genuineness? When the sick man is dead, the hunter’s arm 
blown off, the scurvied sailor committed to the waves, the arctic 
voyager starved—is it then to be said, “‘ caveat emptor,” the buyer 
should have-known better? No one seriously can contend for this. 
We know that in many cases it has for ages been found useless to 
adhere to this one-sided maxim; that the precious metals, weights 
and measures, proof of fire-arins, and other matters consid of 
public importance, have been required to be marked in a manner 
set out by the Legislature, and the observance of these formalities 
enforced by legislative sanction. 

From what, then, arises the great indisposition to make the 
-marking of merchandise obedient to such laws as may secure to 
the trader the reputation of his skill and honesty, and to the 
‘p the power of enforcing the fulfilment of that responsi- 

ility undertaken by the offering of the and the acceptance 
of the price—-in short, that warranty which the English law is so 
chary of enforcing? My friend Mr. Roberton Blaine, to whom J 
‘am exceedingly indebted for suggestions, has remarked to me, 
what indeed had forced itself upon me in formerly studying the 
Roman jurisprudence, that our system of law being founded upon 
custom, and that t the ti of: barbarous nations, 
_admirable as it is and always has been for the preservation of 
personal liberty, is, in what relates to’ comm 
now of the rudest description, and accommodates itself to the 
complicated requirements of modern commerce with far greater 
difficulty than the law of France, which having for its basis the 
highly organised law of the Romans, has again been codified under 
the circumstances and with the pre ei of modern times, and 


and 
and 





is governed throughout by 1 principles, expressed with a 
clearness to which unfortunately our legal diction is a stranger. 
‘Not for a moment would I yield. any of our great legal principles 
‘in which the French law is wholly wanting, but in modern law- 
making, as in the case of company and partnership law, we have 
with infinite advantage ‘borrowed much from their legists, and 
when we shall have availed’ ®urselves of their experience and 
remodelled the ‘law with regard to commercial frauds, and the 
es which ought to govern commercial contracts, we shall 
ave made a great step. 

I shall endeavour to show this, knowing that the “‘ marking of 
merchandise,” in other words the “trade mark,” its tection, 
and the responsibilities its use does and ought to Pron mag will go 
far to rescue our commercial system from the abyss of fraud into 
which it has fallen, as well as to protect the public from those 
injuries which the present condition of the law (although lately 
mueh rs wplead so imperfectly provides against. 

It will be necessary for us to inquire :— 

1. What is a trade mark; who should use it; what purposes it 
does and should serve; what property may be had in it, and what 
is the value of that property ? 

2. Should its applicati le p 'y or permissive ? 

3. What piracies are committed; for what Purposes; and with 
what results to the proprietors and the public ? 

4. How is the trade mark protected :—By the common law of 
the country; by statute law; by the decision of the Court of 
Chancery ? 

5. Should it be registered—if so, in what way; how should 
existing rights be protected ?: 

The accurate definition of a trade mark, properly so-called, is of 
the ee importance to the due understanding the subject and 
its difficulties. 

It is, then, any mark, name, figure, letter, or device employed 
to denote that any article of trade, manufacture, or merchandise, 
is of the manufacture, workmanship, production. or merchandise, 
of the person using it with or upon his goods. It must be then 
only for the purposes of trade. It may be placed upon the 
ry by any person whose ‘‘ merchandise” they may be said to 

, 1.¢., the maker may use his mark, the wholesale dealer his, and 
the retail dealer his, as long as such use of each is confined to the 
securing by some outward symbol what the French call Achalan- 
dage, and we, less accurately, “‘custom,” that is, the mutual 
relation of trader and -customer, established on the one hand by 
the supply of good articles, and on the other by the satisfaction of 
being well served, and does not convey or seek to convey any false 
representation. And here it must not be forgotten that there is 
no monopoly in the strict sense of the word. A monopoly is the 

‘giving to one person, either by statue or royal grant, a privil 
solely to use or profit by that which, by the general law, should 
be the right of all; for instance, in the time of Elizabeth, the 
Earl of Essex’s monopoly of the sale of sweet wines ; the assaying 
and stamping of metals to the Goldsmiths’ Company ; the right, 
for the encouragement of inventors and men of letters and genius, 
to the profits, for a certain time, of inventions, , and works 
of art, given by letters patent and the copyright Acts. 

But the use of a trade mark is no monopoly any more than my 
name is a monopoly, because no other man has a right to assume 
it for the of persuading the world that he is myself. A 
trade is to denote clearly. who makes or sells the goods, and 
the use of such a mark by another is simply a lie and a fraud, and, 
as it has been before said, an attempt to reap the fruits which 
others have planted. This, strange to:say, has hitherto been more 
protected than checked by our rulers in commercial matters. 

It has beer. +aid, indeed, that the sole right to use a lion, or an 

, is in some sort a monopoly; but then if the eagle is not the 

right of one person, of what use is it as a distinctive mark ? 
.It may, indeed, happen that several manufacturers have used an 
eagle, and, by the common excellence of their manufacture, made 
it a mark which will sell their goods here and abroad. In that 
.case let them all use it; but I cannot help thinking that. were 
there not some — which denoted a higher flight of excellence, 
other birds would not be anxious to deck themselves with the 
plumes; and we may safely leave it to time to show whether the 
ae will not be anxious to assert his independence. Designs 
or have been found preferable to names (though the latter 
may be trade marks), as being more conspicuous, and also from the 
fact that so many persons have like names. 

The public, it may be thought, would be better protected were it 
made compulsory upon every man to place a mark denoting. his 

* Read before the Society of Arts. 
t M. Rendu, “ La Concurrence déloyale.” 
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markable facts which of themselves 
interest the public have in this question ; for I cannot impress it 
Gockenay ape the minds of members that the 
trade marks is not a manufacturer’s i 
accurately examined, will it be found to be even primarily 
The buyer wishes to obtain an article similar to other articles 
which, by his own experience and that of others, have been found 
of superior excellence ; pee i. = wom -~ as —_ 
gees Cpnaes, ems , of well-known and colour; 
& article 7 ae and finds that it is inferior in 
uality, and that the sham mark was a puff. Here both are 
pe eB the manufacturer, who has lost the sale of his goods 
for which he has obtained reputation ; the buyer, who has got the 
wrong article. If the article is of equal ess then the buyer 
may be said to be only deceived, but the manufacturer is defrauded. 
But how often will the latter happen? Does it not stand to 
reason that he who is dishonest as to the description, will be dis- 
honest as to the quality? It is, I believe, a fact, that at least 
half the trade in manufactured articles is, to a greater or less 
extent, fraudulent. To such an extent have the adulterations of 
food and even medicines been carried, that it may safely be said 
that it is practically impossible to obtain some varieties of them 


pure. 
Flour, bread, sugar, sweetmeats, coffee, tea, ales, gin. 
ially all the liquors sold at public-houses — wine—are 
ulterated. Indeed one of the most prolitic of the wine-growing 
countries is the free city of Hamburgh, whence come, strangely 
enough, most of the sherries, ipomatiy supposed to be the pro- 
Xeres ; and the fine old crusted Oporto, whose 
only claim to the name it bears is that it is yielded by the most 
ishonest of all “‘ Ports,” which so well keeps up its right to have 
inated the work humbug. Drugs and medicines may also be 
included— two, of the most wicked frauds with regard to which have 
been perpetrated lately—that of selling sham vaccine matter for use 
in the cattle plague, and another, which in atrocity can hardly be 
aralleled—the sale of sulphuric acid and other ingredients for 
~— juice for use on board ship, the only cure for that horrible 
disease scurvy, which, unfortunately, from this and other causes, 
has lately increased toa ee extent among our sailors. 

Does not the law, which so imperfectly guards against these 
manifold evils, require speedy and effectual reform ? 

I was afew days informed by a gentleman of considerable 
experience in mercantile matters in Australia that the frauds upon 
a great brewery firm, in respect of their trade mark, decreased *he 
demand for their ales in Australia to an enormous extent within a 
very short time. Purchasers.asked for ales with their well-known 
brand, found that the ale did not correspond to the mark, and 
ceased to buy it. Here you have an instance of an almost national 
trade being destroyed; yet for years no steps were taken to protect 
the colonists and merchants from such results. [Several instances 
of piracies were here exhibi 

have in the first part of this paper adverted to the evils to be 
cured, and now I will explain shortly the mode in which they 
should be dealt with. It is a well-known saying that you cannot 
make men good by Acts of Parliament, an t vehicles of th 
most portentous size can be driven through such Acts. Still, if 
we can but put the drag on this coach, containing so many outside 
and inside Bene og of indifferent character, we —_ do some 
good: and ultimately, if we cannot get the vehicle off the road 
altogether, we may prevent it from so much injuring the trade of 
the regular stage; indeed, I believe the opinion is daily strengthen- 
ing, that well-considered prohibitory codes are the proper modes of 
dealing with crime of kinds. The Indian penal code, chiefly 
drawn up by Macaulay, is one, perhaps, of the — but greatest 
services rendered by that illustrious man to the subjects of this 
empire. 

Astounding as it may appear to some of you, it has gravely been 
held by our courts that a false representation of quality is no false 


pretence. Thus I may not sell you iron for steel, or copper for 
gold, but—as in the case of R. v. B —I may tell you that 
spoons are equal to Elki n’s A, which are merely lead silvered 
over, for, caveat emptor—let the buyer beware ! 


Before the Merchandise Marks Act, 1862, no offence was com- 
mitted by marking on goods false statements of their quantity, 
quality, measure or weight, and that Act for the first time makes 
a statement of quantity or quality upon an article a warranty. 

It is true that wi d to the cutlery trade, several Acts 
have been passed, and e marks have long been i in 
Hallamshire with the best results. The same as to proof marks of 
fire-arms, and the assay marks on plate, which are a species of 
trade mark and warranty under penalty. With regard to hops, 
a series of Acts of Parliament have been passed to render com- 
pulsory the marking upon hop sacks certain i of * 
parish, a &c.,” but since the duty has been taken off, the 
attention of the excise has not been so narrowly called to the trade, 
and some of the marks have fallen into disuse, while at the same 
time a frauds are a p=; by the sale of f and 
= og or Kentish, and with the Kentish horse imitated upon 
the sacks. 

I have here a bill on the subject, drawn by my friend Mr. 
Edward Besley, of the common law bar, which has been intro- 
duced by Mr. Huddleston, M.P. for Canterbury, and the second 
reading of which will be moved by him on the 19th. Its pro- 
Starts near ing id necessaril: I ha fad the 

ct as to mar , and n ily so. ve e 
advan: od tome decunion with Mr. Hud on the matter, 
and I that his success with that bill, ened as his 

course of pos ee Sater to establish 

continued action of Parliament on the matter of 

the marking of merchandise. 7 ea are pri 
is sou 


ci as to the district. ali 
fin Harchandise Sesin TEE, come’ 2 


To meet these and similar frauds, and amend the 
law, i , 1862, enti “An Act to 
Amend the Law Relating to the Fraudulent Mar! of Merchan- 
dise,” drawn by Mr. Hindmarch, after some difficulty was passed. 


in drawing an amending 
Mr. Poland, and will, we trust be introduced 
‘ouse of Commons. 
to re-enact the former act in its entirety 
t bétter to avoid any of {nnovation, 
against fraud, seems to be so dgngerous in 


been 


the ayes of the Legislature—also, the provisions of an Act (o pre- 
vent the use of Exhibition medals as a means of deception; and, 
i for the trade marks, which was 


registration of 
wale wel, Ayres managed, 
on the protection feud inerks, 


complete. 

The provisions of the oot ave diesel i— 

1, Agains sant Selnaly eppyenS trade marks to goods and the articles 
containing 

2. Selling goods with false trade marks so applied. 

3. Altering trade marks. 

_4. Information as to where false marks are procured must be 
given. 

5. Against marking and selling articles with false indications of 
quantity, measure, or weight. 

©. Sellers of articles are to be desmed to contenst that the 
descriptions marked on them are true, and that the marks thereon 
are genuine. 

7. Articles sold con’ to the Act may be destroyed. 

8. All the civil rights of parties are 

9. The most im provisions are those by which redress 
can be obtained and rey , by way of rag mera, Ray 
viction before a magistrate ; and this principle it is d to 
carry to its full extent, for no legal rem for fraud can be 
effectual which is not easy, speedy, and cheap. 

Foreigners are protected equally with British subjects, and here 


I would remark that, as far as the public are concerned, this 
should be so, irrespective of ity, for it little matters to me 
if I am by a false trade mark induced to drink goose instead 


berry 
of champagne, or buy wooden nutmegs for real ones, whether 
there be international retiprocity or not between this country and 
France or America. 

I will now give you a sketch of the decision a oficeting ile quse- 
tion. Trade have been known and used in country 
and others from time immemorial, and we must seek for the law 
affecting them in the decisions of the courts; for, as I shall show 


you, no general statute deals with them until the Act of 1862, 
which it is now proposed to and amend. 
We find in the time of Elizabeth (P "s Reports, i. 43), that 


an action upon the case was brought in the Common Pleas by a 
clothier, that whereas he had gained great reputation for 
making of his cloth, by reason whereof he had great utterance to 
his benefit and profit, and that he used to set his mark to his 
cloth, whereby it should be known to be his cloth, and another 
clothier perceiving it used the same mark to his ill-made cloth on 
to deceive him ; and it was resolved that the action did 
well lie. In Croke, ii. 468, it is, however, stated that the action 
was brought by him who bought the cloth for this deceit, and 
held maintainable ; so that it is doubtful by whom the action, in 
the opinion of the judges, should have been brought. The courts 
of law have there taken the view as stated in ‘‘ Comyn’s Digest.” 
The judgments of the courts of equity have undergone several 
changes, but the course they have taken has been ually more 
and —_ in favour of the recognition of the property in a trade 
mark, 
sisut Ge uso of tho waged dtomap on, peaviag cinte, ie Wore 
against the use of the m stamp on playing . In Mottley 
v. Downman, Lord Cottenham pte Fa it nm that the 


right at law should be established before equity could interfere. 
Again, in Clark v. Freeman, Sir James k was refused an 
injunction to restrain Freeman from ing “Sir James Clark’s 


consumptive pills,” on the ground that Sir James did not sell pills, 
and was not inj in a rapes tag But some late cases, 
Tle Leather Cloth Company v. the American Leather Cloth 
Company, which went to the House of Lords (33 Law Journal, 
ch. 199; 34 ditto, ch. 53), distinctly place the ds of the 
courts’ interference as roperty, besides estab! ishing im t 
principles with e marks; and in v. ws 
(33 Law Journal, ch. 204) it was decided that a trade mark is pro- 
perty, and is properly valued as part of the partnership s of 
the firm; that it does not descend to the representatives of a 
partner as such, and that the jurisdiction of the court in the pro- 
tection of trade marks rests on property, and that fraud in the 
defendant is not necessary for the exercise of that jurisdiction. In 
MacAndrew v. Bass2tt (33 Law Jvurnal, ch. 56) it was held that 
the name of a foreign province (Anatolia) upon liquorice may be a 
trade mark, though other persons might have procured the raw 
material from that province. 

The essential qualities for constituting property in a trade mark 
are—first, that the mark has not been copied, and involves no false 
representation; secondly, that the ie has become vendible in 
the market. In this case my friend, Mr. Dundas Gardiner, was 

, a8 well as in several cases g the sale of spurious 
champagnes as the produce of the vineyards of the famous Veuve 
Clicquot; and I trust the society may have the advantage of some 
remarks thereupon from him. 

In Seixo v. Provezende (Law Reports, i. ch. 193), it was decided 
by Lord Cranworth last November that no trader can adopt a trade 
mark so resembling that of another trader that persons Feng | 
with ordi caution are likely to be misled, though they wo 
not be misled if they saw the two marks side by side ; nor can a 
trader, even with some claim to the mark or name, adopt a trade 
mark which will cause his goods to bear the same name in the 
market as those of a rival trader. 

Ainsworth v. Walmsley (Law Reports, i. ch. 519), was decided 
on the of absence of wilful misrepresentation on the part of 

certain thread as the manufac- 
ture of the plaintiff; it was also decided that the name of a 
manufacturer or a system of numbers adopted and used by him in 
order to designate goods of his make may be the subject of the 
same protection in equity as an ordi trade mark. 

In Standish v. Whitwell (Zimes, March 10), which was a suit to 
restrain the infri t of the plaintiff’s*trade mark, an eagle 
upon iron, the endants had innocently used the crest of an 
eagle upon iron manufactured them. The injunction was 
granted, but without costs. registration existed ‘this suit 
would have been impossible. The defendants were not allowed to 
sell the iron so marked then remaining in their possession. 


This matter is somewhat technical for , but will 
iy cad see eTarks hot 1860,” and in a evaluable little 
“ M > an y ie 
treatise Mr. Edward of Lincoln’s-inn, 
subject from the equitable tof view. Both au com 
that the difficulties of a fraudulent intention, and at law 
actual dam ive the Act of many of its advantages. It 


that the scheme of 
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as possible to their Land, to prevent disputes, and 
Ea Pedy Me pe» ne ee cecmny 
purpose, to give evidence of a claim against the for so many 
years. 

But the essence of trade marks is publicity; the trader says to 
all the world :—Instead of. writing my name, this is m hos add 
my escutcheon. I value my individuality, and I it upon 
a public record, and claim the protection of the law for its 
Pr all persons willing 1B oe trade aS 

t-—as a penalty is attached to using one 
of os know ps not they 
viously been adopted; to all persons 
the trade mark of others publicity is a 

i io crs at Me oe 
public, moreover, will know that wish to 
identify themselves, and will look for the trade mark—will see if 
it purports to be regi —kno of that 
fact is in itself a matter for the law to punish. The retail dealer 
now held to warrant that the mark is genuine, will at a glance 
where and how he can verify the fact, and if he or 
gently omit to take reasonable precaution, 
j to a forfeiture. 

The¥English purchaser will know that foreigners, lawfully using 
a mark abroad, can register it here, and 
which in its turn protects him, 








5 pr 

some of which—Hamburgh, for instance—refuse 
tinctly upon the ground that no registration of marks exists in 
this country; a letter from Mr. La: to that effect was read to 
the committee of this society by 
countries, the additional protection which will be given to their 
subjects under this bill would form an argument for an gare 
when, as it may be hoped, our Government will adopt and endea- 
vour to carry out some well considered scheme of international 
commercial relations with foreign countries, more ially those 
where at present our manufacturers are subject to most barefaced 
and extensive frauds. I may instance German and Dutch 

of thread, needles, beer, cutlery, &c.; and, indeed, until our 
system has assumed a more definite form, and more clearly defined 
methods for the assertion and recognition of title, it is difficult to 
negotiate with foreign countries for substantial reciprocity of pro- 
tection under their laws. 

But the great use of the registration is to make the using of 


another’s trade mark, duly registered, an offence. is sus- 
nate of the very easiest proof, and conviction will ily 
follow; and these convictions are more dreaded by the onest 


trader than the most formidable chancery suit or action, which, 
indeed, are sometimes made advertisements of, and fail to effect 
any other object. 

In providing a scheme of registration I have been careful to 
introduce as few novelties as possible. The registration of designs, 
of photographs, &c., has answered perfectly asa system of regis- 
tration. The registry at Stationers’ Hall enables any one among 
the millions of entries of books, &c., to be found in a few minutes. 
The registry of designs might with great advantage be made the 
foundation of the registry of trade marks. The machinery is 
ready and only requires extension. I have consulted with Captain 
Robertson, the registrar, and with Mr. Bowen, his able rage i 
and there would appear to be no difficulty in ishi e 
system. Thus no new office would be created. 

The mode of registration is laid down in the bill, subject to 
~ ~27 and to the directions of the Board of Trade as to fees, 

c. &e. 

The question of district registries has been considered, and they, 
I think, will be found unadvisable. The requisite documents can 
be sent by post to London, and the registry must be central, or it 
— its most important feature, that of being notice to all the 
world, 

_ The classification of the kinds of merchandise is the most 
important part of the registrar’s duties; if this is once well done, 
the marks will be clearly and accessibly ranked under each class. 
What their classes shall hy and what their subdivisions, will be a 
matter of detail not inserted in the bill, but published in the 
regulations which, I propose shall be issued by the office. The 
mode of classification might be under Roman letters up to twenty- 
six, then italic letters, then old English, &c., and the entry nume- 
ee | under each, so that if it be desired to cause them to be 
attached to the trade mark, the affix would be short and simple 


The registrar of designs has adopted a most 
i F ne le 

e system 
and I will 


4 Fan so On. 
neat and ingenious method of mar! upon the 
the date, &c., of registry. Afeww explana‘ 

of registration which I have marked out in the Pill, 
leave the subject in the hands of the meeting. 

The mode of determining whether a mark shall be placed on the 
register is simple enough. First, the registrar has to see if the 
mark is so like another that he may refuse to entertain the appli- 
cation; and this I peculiarly insist upon—the registrar must not 
be a mere machine, it this the party may appeal. The 
registrar, if he receives the application, advertises it in the Gazette 
and such public paper or — as are named in the regulations. 
Three months are given to objectors, who come in at a time and 
place. The registrar hears and decides. His decision, however, 
is not conclusive, and the parties may go to the courts and try 
their rights by appeal from his decision. The order of the court 
will then direct the registrar to make the entry, or the opposition 
being withdrawn, the registrar may enter. An entry can be 
expunged or varied by order of the Court of Chancery or a 
superior court of law. The unlawfully procuring a mark to be 
registered is made an offence. Using words or letters falsely 
denoting a trade mark which has not been registered to be a 
registered trade mark, is made an offence, and this, and the 
penalty against unlawful registration, I hold to be the great safe- 
guards of the addition to the Act; for these reasons a trade mark 
without sign of registration will be primd facie of little value, as, 
although property in it will not thereby be lost, yet, until it be 
registered, no suit can be instituted for its infringement, and no 
penalty exacted for offences committed in using it by the owner 
of it. The remedies of third parties will remain intact. No 
excuse will be left to the pirate, and detection will speedily follow 
— transmissions of the forged mark to the real proprietor, 
whose address and description will be found in the register under 
the letter and number denoted on the mark. 

But again, the great point is, that the falsification will be 
directly and speedily punishable, being capable of immediate and 
direct proof. It has been thought advisable, in order to clear the 
register, and provide for lapsed and disused trade marks, that re- 
registration may be called for by the Board of Trade at intervals 
of some years—say ten or fifteen. Clauses respecting the abandon- 
ment and surrender of trade marks will be introduced in com- 
mittee. Foreigners may, of course, iy od their marks here, but, 
to avoid fraud, and not to imitate the example of the French, 
who allow registration in their country to override the rights of 
proprietors of English trade marks in ce, if the mark has been 
used abroad, the party applying will have to show that he has 
complied with the proper formalities at what may be called the 
** domicile of the trade mark,” i.¢., the place of business where its 
use arises, and whence the goods purport to issue. A section of 
the Act defines what is possession of marks, and power to search 
for goods fraudulently marked; and false trade in certain 
cases, should, I think, be given, though the feeling of the Legis- 
lature is against it. 

In conclusion, the efforts which have been made in the direction 
of improving the system should be known. of 


Mr. —* 
Castle-street, Holborn, to whose son, Mr. Edmund Johnson, I am 
assistance, appears for many years to have 


ndebted for much kind 


. Coxon; and as regards other | th 
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MONITORS CROSSING THE ATLANTIC. 


Tue following extract from a letter of 


the 30th May, just 


received from New York, expresses doubts of the quality of the 


engines introduced by Mr. Isherwood into 


the monitor now on 


her way across the Atlantic, and it is apprehended that any 
break-down or other material default of the engines may be 


interpreted in this country as a defect of 


the monitor system, 


instead of being merely accidental to these particular engines. 
It signifies nothing, however, so far as the merits of the system 
are concerned, whether the engines of the vessel are good or bad, 
since the thing to be determined is not whether engines can be 


made to work across the Atlantic without 


breaking—which we 


already know on sufficient evidence can be done—but whether 


vessels with the small free board 


of the monitors are seaworthy. 


If they are seaworthy with bad engines they will be at least 


equally seaworthy with good :— 


“ Assistant-Secretary Fox leaves St. John’s, Newfoundland, 


June 5th, in the Miantanomoh for England. 


I regret to say 


that Mr. Fox for some reason did not inform Mr. Isherwood of 
the intended ocean trip, nor was the captain of the vessel aware 


of her destination when he left New York. 


Accordingly nothing 


has been done that ought to have been done for such an impor- 


tant cruise. Officers, engineers, and men 


ought to have been 


picked; the engines ought to have been overhauled, the best 
one selected, &c. Mr. Fox has carried his confidence in the 
monitor system too far—so much so that apprehensions are 


entertained that all will not go well. The 
the Miantonomoh I fear will not hold out. 


Isherwood engine of 
I have entered into 


these particulars that, you may, in the event of mishap, be able 
to understand the cause of it. As to speed, so far as we have 
been able to learn, the Miantonomoh has proved very inferior to 


the Monadnock, which ‘s fitted with Ericsso 


n’s engines. But as 


Mr. Isherwood’s men have managed the trials and worked the 


engines the truth has been kept from the 
asks why did not Mr. Isherw 
to go 


public. Everybody 


allow the ship with his engines 
to the Pacific. He was instructed by the Navy Depart- 


ment to select the safest engine for the 14,000 mile run, and he 
selected the engines which in his ‘Experimental Researches,’ 
he had condemned as unfit for the naval service.” 





Gatr’s Meruop or Storinc GUNPOWDER is now stated to be a 
complete failure in practice. The particles of the powdered glass 
he used indeed isolate the different grains, but in sifting them 


from the powder they also cut up-the grai 
obvious practical difficul 


There are also other 


ties in the plan, which were indeed fore- 


seen from the first by less sanguine people than those who heralded 
the invention by a great flourish of trumpeting reports. Mr. 


Bidder, C.E., has been lately rather unfortunate in his re 
CuNARD STEAMERS.—An interesting return, No. 


THE 


rts. 
of the 


present session, has been printed, giving from 1861 to the present 


time the 


of the Cunard mail steamers (Liverpool and 


Boston and Liverpool and New York packets) to and from 
England, Ireland, and America, showing the hour of sailing of the 


steamers from svete Halifne, Pa Queenstown, dep 


Queenstown, arrival at 
is in continuation of paemenre We 4 
1862, and has been moved for by Mr. 


from 
It 
No. 188, of Session 


eguelin. The document 


is signed by Mr. J. Tilley, the Secretary of the General Post-office. 

Ratiway AccipEnts.— The first set, for this year, of the reports of 
the inspecting officers of the railway department of the Board of 
Trade upon railway accidents has just been published. They refer to 


accidents which have 


February of this year. Of these documents, which 


_ drawn up, and well deserve study, 
tan ler on a collision which occurred 
at the 


between a train and a 
report on an cediieas Shieh atpmnest on th 


during the months of January and 


are carefully and 
the first is that of 
on the 13th January 


pel Town Station of the Lancashire and Yorkshire 
i goods train; Captain Rich’s 


e 14th January to a 


train, from the falling of an under bridge near Beckenham, 


goods 

on the London, Chatham, 
the accident of the 22nd January, from 
the Joint Railway Station of the London 
Manchester, Sheffield, and Li 
London-road, Manchester ; his 
occurred on the 18th January to 


rts on a 


and Dover; iy Sy Tyler’s report on 

e po & the roof of 
and North-Western, and 
Lincolnshire Railwa 


Companies at 


fatal accident which 


. B. Shillito at the Normanton 


Station, and on a collision on the 19th January at the Long Eaton 
Junction, between a train of hg wagons and a passenger train 


of the Midland ; of the North 


ritish are reported a collision of 


the 9th January at the Riccarton Junction, between a goods engine 
and a passenger train; that of the 18th January at Bathgate Station, 


between two trains; and the third on 23rd February, 
between Avonbridge and S: between a passenger train and 
a mineralengine. Colonel Yolland reports on a collision which oc- 


curred on the 11th January, near Wimborne Junction, of the Somer- 


set and Dorset, between a passenger train 
Captain Rich on the fatal accident of the 5th 
ee at the Spa-road station ; and on a 

1th January to R. Kennet, at the Belvedere 
the Charing Cross station, 


and a goods train ; and 


January, to a female 
fatal accident on the 
-road signal box, near 


both on the South-Eastern. It is worth 


notice that these papers may be procured, like the others presented 


ag yr 
1s y 
and avfoned 8 


her Majesty to both Houses of Parliament. 
that these official reports are only pues 
a long time after the occurrence of the acci- 


It 


dents they describe, explain, _ doubtless, impartially criticise. 


By the time they are accessible 


value, as lessons to the com: and the 
ed panies public, 


interest is gone, and their 


considerably 











safety valve was stated to be loaded was 
Ib. on the square inch, the boiler noe oe warranted by the 
makers as safe at upwards of 150 Ib. t+ the actual pressure 
had been it was difficult precisely to ascertain after the explosion, 
but on carefully testing the safety valve both with weights 
and hydraulic pressure, as well as from a consid of the 
evidence given at the inquest, there seems no ground to conclude 
that the load upon the safety valve had been excessive for a boiler 
of such dimensions if well made and suitably equipped, which, 
however, did not prove to be the case, as will be seen from the 
following :—The manhole, which was cut in the cylindrical portion 


of the boiler, was not a oe with mouthpiece, the im- 
portance of doing which has been so 4 called attention to in 

revious reports, and particularly in the one for April last, in which 
in explosions were referred to, all of which arose from unguarded 
manholes. Such was the case in the present instance. The boiler 
failed at the manhole, from which three rents started; and, 
diverging in different directions, rent the boiler open from the top 


to the bottom, and ing round one ring seam of rivets at the 
crown, and naptbanel de taak completely stripped off the whole 
of the external shell, and 


tore it into fragments, though some of 
the small pieces into which the shell was broken y te perhaps, 
due to the blow the plates received on falling to the ground after 
the explosion, The manhole cover and the shell of the boiler 
were blown in opposite directions, the former to a distance of about 
twenty-eight , and the latter 130. The omission of the manhole 
mouthpiece, however, was not the only defect in the equipment of 
this boiler, since it was fitted with but a single safety valve, and 
that of the most dangerous construction. This safety valve, 
which was 1}in. in diameter, was loaded with a spiral spring of so 
stubborn a character that it was found, on carefully testing it 
with hydraulic pressure after the explosion, that one turn of the 
nuts which held it down in its position was sufficient to raise the 
pressure from 80 Ib. to 150 Ib., while a second turn raised it from 
150 Ib. to upwards of 2001b., so that there was but a turn of the 
nut between safety and explosion, or a single thread between life 
and death. So stubborn a spring as this would never admit of a 
free escape, and though the steam might just wheeze at the stated 
blowing-off point of 80 Ib., yet the pressure would rapidly rise 


on blowing-off freely. | Added to this the mode of securing the 
ing was most objectionable. It was held down in its - 
tion a couple of i nuts, operating on a ead 


carried by a couple of pillar bolts, on to which the nuts 
were screwed; but there were no collars on these bolts, neither 
were there any ferrules slipped over them to prevent the nuts 
being over screwed, and thus of the pressure being increased either 
by accident or design, although, as just shown, the precise position 
the nuts was of so much im: ce.* It would frequently be 
the engineman’s duty to take out the safety valve to clean it and 
grind it up, and in order to do this the nuts a spiral 
spring would have to be taken off, when it would be a matter 
quite of haphazard in replacing them, whether, with so stubborn 
a spring as this was, the valve was screwed down to a pressure of 
100 lb, to 2001b. The ment was altogether a most dangerous 
pitfall, and the valve quite unfit to be used at all, but more 
especially to be the only one upon a portable boiler, which is, as 
a rule, worked by men of but average ability, and who, though 
they may be poe Hy are not mechanics. At the inquest the jury 
did not fail to appreciate the dangerous equipment of this r, 
and gave in their verdict ‘that the explosion resulted partly from 
the Fefective construction of the boiler in not having a mouth- 
piece to the manhole, and partly from the defective construction 
of the safety valve.’ Were there more of such clear and straight- 
forward verdicts there would be fewer explosions, and since 
portable engines are now coming into such general use all over the 
country, it is of importance that the facts of this explosion, which 
is by no means an isolated case, should be widely circylated, so 
that attention may be drawn to the importance pel rs a these 
boilers with more simple and efficient fittings, y when it 
is remembered to what class of men such boilers are by necessity 
usually entrusted. It is hoped that the fact of two men having 
been killed by this explosion, coupled with the clear verdict of the 
jury, will induce the makers of this boiler not to turn out any 
others equipped as this one was, which, though warranted by 
them as safe at upwards of 150 Ib. on the square inch, burst at a 
lower pressure before it had done six months’ work. Before 
concluding the remarks on this explosion, it may perhaps be 
permitted to suggest to the makers of ble boilers the im- 
portance of adopting a simple and efficient dead weight safety 
valve. There may be a difficulty in applying internal dead weight 
safety valves from want of room, but there is a description of 
external dead weight valve, many of which are under inspection, 
that seems well adapted for le boilers. In this valve the 
weight is in the form of a hollow cylinder, which drops over the 
seat, and is ded from it, so that it is pendulous in its action, 
and having neither spindle nor wing to become bound in the 
seating, it does not ap possible for it to stick fast. It can be 
as stated, outside the boiler, and thus in view, so that it 
could not be overweighted without detection. A number of these 
valves are at work under the inspection of this association, 
are found to give satisfaction, and it is thought that if 
portable boilers were with them many explosions would be 


prevented.” 

* An ex occurred to a portable multibular boiler on the 18th of 
January last, through the omission of one of these ferrules,—See Explosion 
No. 6, in Report for January, 1866. 
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RAILWAY MATTERS. 
ene ee i ire depts han Suk bam Sete ty 
a PackE states that little or no injury was done to the 
Welwyn tunnel by the accident. 


A PROMISING attem Sis vise to introduce portable rail- 
ee oe on farms. 


weeks Sabie iia 
THE House of discussing for a postal 
"as Hae of pra Sie ati 


the three trains in the Wi 


ALG 
} 
é 
ii 
Fs 
ie 
pil 
if 


Tae London and North-Western and Lancashire and Yorkshire 
the Fleetwood, Preston, and 


s 7 an Be chain ee a 
through their mining districts, to consist of trains all run at eq 
intervals, and all at equal speeds. 

AN influential deputation had an interview with the —_ r= 
w. pny at the office of the Board of Trade, White 
Friday, on the question of the Preston Railway station. 

Ir is stated that the day express trains on the Erie Railway have 
been recently furnished with a new set of coaches, smoking and 
baggage cars, which are far ahead of anything heretofore in use. 

LorD REDESDALE’s resolutions are handed over toa select coni- 


At the inqu ee ee eo oo in the Welwyn 


tunnel a ict of “‘ Accidental Death” itin. The two 
signalmen contradicted each other, iol any er verdict was 
impossible. . 

Tue Cleveland.and Mahoning Com seeking powers” to 
continue their railroad from Youngstown, vn, Ohio, to to Pittsb “and 


to establish it as a military, postal, and commercial 
United States. 

A BILL is being promoted by the Great Western — 
solve and re-inco : rate the Muswell-hill > thr 
powers to make railways over the estate for access to 
neighbouring ways. 

THE additions just sanctioned by the Great Northern Co 3 
when completed, will form a branch from the Great N. 
line at Seven Sisters-road station to Watford, on the Londom ne 
North-Western way. 

Te bill for the pneumatic railway under the Mersey has now 
bea pea Ww. ee “Tvapedh 0 

e Mersey from a point opposite Jamés-street, Liv toa 
point near the Woodside Hotel in Birkenhead.” i ; 

Tue railway companies are doing som to diminish the 
dangers of the metropolitan streets. As a sample of what is being 

effected, there are spacious footways provided on each side of the | 
Ludgate-hill viaduct, though they are not yet open to the public, | 

Ava og meeting of the Isle of Wight Railway Com- 
pany, held on 8th inst., a resolution appoihting a vor baad 
of investigation was carried, the Warrant Finance amy Ay 
represented by three members, and the shareholders by two 
members. 

meeting of the Great Eastern Railway Company 
on ee my the chairman stated that, though a short time ago 
the borrowing powers had been exceeded to the extent of £500,000, 
the company were now within their limits, and did not owe a 
farthing to any finance company. 

Messes. Peto and Betts have co: pee re 100 miles of the 
Dunaburg and Witepsk Railway co ly within the time 
allowed. The Government inspection has taken place, and pre- 
parations are complete for commencing the traffic. The second 
section is expected to be complete in the autumn. 

Tu Columbus Enquirer states that all the bridges on he state 
road between Chattanooga and Dalton were washed away by the 
recent 7 rains. There were several bridges across the Chicka. 

between Dalton and Chattanooga, and it is feared ‘that | 
the disaster will for some time delay the transportation of oan 

Tue Manchester, Sheffield, and Lincolnshire Railway Compan; 
have decided upon laying a 4ft. main from the Old = the Royal 
Dock to convey fresh water, and 2 its introduction to prevent 
the injuries done to the timber of the coal drops and other places 
by a marine insect. The pipes have already arrived and the work 
will shortly commence. 

THe Pasha has granted the Peninsular and Oriental Steam 
Navigation Company a coal depot very convenient to the failway. 
He has also ordered a new line to Suez, shorter a that A. | 


which the com has hitherto been supplied with — 
almost entirely af over which the company hopes to coal 
to give 


at half the present cost. 

THE Midland Company propose, amongst other ch: 
the — Northern we A we powers over a portion bf ihe Newson 
and branch; to become joint owners with that company 


chester, Sheffield, and Lincolnshire. of the Godley and 
Woodley branch; and that these three companies shall take the 


powers of the Chester and West Cheshire Junction Railway Com- | 
pany. 

THE directors of the Great Northern have terms with 
those of the Edgware, Highgate, and London Company, by — 


in four years, the latter company shall, by successive steps, ee 
in the former. The Great Northern are now fo - 
means the completion of the main line to Edgware, and the 
directors anticipate that it will be open for traffic in the fall of this 
year. 

THE Crystal Palace directors report favourably of the receipts 
and prospects of the company. A small ion only of the im- 
provement is attributed to the ome < of he new high-leyel rail- 
way and the recent issue of the guinea railway season-ticket of the 
Chatham and Dover Railway Company. directors are of 
a. the ogy Fahy ees eee 

greater vigilance unity of kee; e 
Crystal Palace yromiuentty and Gr anh sovtiaakl batons the pu 

Own Saturday afternoon a coal train put on, i. is customary, 
extra steam to take a heavily-laden train up the steep Enclitwe 
from St. Pancras station, by which the main Phine of the North 
London is reached from the Midland and Great Northern lines. 
It had nearly reached the when one of the rails got out of 
place and threw the engine off the line. The drivér shut off the 
steam and he and the stoker ped off. The impetus, however, 
on the engine was at the dme so great that it dashed on, “and 
ee a the eastern wall of the tank house, at 

top of the em! t, —s itself in the brick wall 


set coxings ot the he Seth matics ST ee ; 
ha cating of iron cchtract less in proportion. than those} J 


increased by a head of 1éft,—equal to a pressure of 44°8 Ib. per 


of the | 


fey email mabiphaded, is nea 


— 


| two months to transport it from 





on’ the ye side, overhanging St. Paul’s-road, where it was 
teought f a stand, 


NOTES AND MEMORANDA. 
Oommen gunpowder wee, Sit used in England in the reign of 


ub erushing lead for Sint glom equals about 23,483 Ib, per 
square inch.- 
ei 1435, the first stamping mills for gunpowder were established 


_Busrous wore frst called by that namé in the middle of the six- 


‘y CANNON jf was established in Houndadigph, Lenden'te 
1535, by Henry Mensy VILL ihe 
TnoK cannon balls were used as carly as | t the siege of 
age rine and easterly winds to sbuther! and 
are to our’ 
tentyr winds on 108 tol : eed De foci tfe,} . nes 
Tue flexibility of “ ” glass is 30 la re | 
yo | Pere aes eee 
power of a telescope termined 
| set Ens ee a ooete | THe 
mae! 
Pras chemical constitution + tard such See ee 
presiely ding ml 
p Ata pe their ber ov 
WE believe that the i latid is 
Bheg es de Bm of ras in ais con | the 7 
produced annually. cot at > 
W., 247: calm, : OTR EL are 0 Bee ‘- 





. tensile mee strength of annealed flint Pap is ge 
| 2,286 Ib. per squate inch, or 1°02 tons; of green glass, 1°29 tons ; 
2,28 of cro te 114 tons, 

In England the highest winds occur in December and J anuary ; 
the next in February and November ; while those in August and 
September are the least boisterous. 

Mr. Mauer shown that the density of Scotch cast iron was 


square inch—from 6°9551 to 
Mr. GriBert states that the first “‘run” in the history of bank- 


ing in this country took in 1667, twenty-seven years. before 
the establishment of ea teak 2 finches 


Taz E archers could shoot twelve aceetea om one por cnor 0 of 









60,000 pipes of wine, 
hogsheads, 


Lesdeitiidiits Quentin i i 
external diameter of only yx, of i 
character of:a ite: internal o d an external ‘ 
lotenptheuibat MA ec Io 
i ea of the barometer at the Sea level 
is about in., ani be average tem of the air in low 
in the 


parallel 
prem sii does not appear to ay mu 
in Europe-till the close of the 


seventee| uot prtctisa |} 
‘at ' Augs' ‘¢, became famous for its printed 


tb.—ased at St. Sebas- 






yi : each, long before 

which the vents were burned away | emacs extemporaneously 
by brass melted into them. 

THE maximum stre h of iron bars ap to be obtained at a 


temperature of about J20deg. This is above the temperature at 
which the maximum atrength of plates is obtained. The improve- 
ment does not manifest itself in inferior irons. 

Tue Peruvians were well acquainted with the value of guano, 
which according to Prescott was procured from the coast, and held 
in such estimation that no person was permitted under severe 
aenaiiien to disturb the penguins while breeding. 

ALL ents prove that the chemical forces never develop 
a thermal equivalent in the li body., We are, therefore, shut 
up to the conclusion that ¢ icity is the force which the 
potential energy of food assumes before appearing as visible 

mechanical effect. 

Pe is + ae that the gh its ag 
teenth cen n groavi a ae wi e grooves 
—- were the arms of the citizens of Leipsic. In 1520 

Augustin Kulter, of Nuremburg, constructed one in which the 
grooves took the form of a spiral. 

ALTHOUGH every possible care has been taken in the construc- 
tion of Greenwich Observatory to obviate vibration, the delicacy | 
of the imstruments is such that the sudden shutting of the outer 
gate is said to be sufficient to cause a star to start out of the field 
of the equatorial peel 


AccORDING to Professor Airy there are only eight points from 
which the wind can blow steal for any period in 
England. It never blows directly the south. The two most 


ae Sto . W. and W.S. W., the former invariably 
ringing rain, the latter usually accompanied by fine weather. 

ved that cloth is not injured by peng 
boiled with lime-water for at hours, provided the cloth is cov 
with the ley, stirred repeatedl y, and carefull carefully ed as soon as 
‘taken out, in order to ance. the absorption of carbonic acid, 
which would form carbonate of lime on the cloth, and ultimately 
destroy it, 

THE largest cannon on record was cast by order of Mahommed 
II. in 1452. It threw a ball of the weight of twelve hundred 
pounds. Its calibre was twenty-seven inches. Seventy oxen and 
two hundred men were to set it in motion. It occupied 

ople to Constantino; 
distance of thirty-six hours’ march. It required two hours ten, 
and burst after some days firing. 

Ir has been found that tlie eg ot of on in the northern 
and southern h eres are invariabl = a directions, 

the hands of a watch for the Bete. isphere, with 

em for the southern hemisphere. In-cyclones the waves usually | an 

ion at right angles to the wind, and the more so the further 
they are from the centre of the storm. 

M. Botzy’s investigations went to show that the lower the 
temperature at which fluid cast iron fb pene into the mould, and 
the more rapidl idly the mass can be cooled down to solidification, the 
closer will be the grain of the metal; the smaller its crystals, the 
fewer and the least injurious the of weakness, and the 
greater the specific gravity of the cateris paribus. 


EXPERIMENTS have 





THE gravest or lowest sound which the -. Ka nm dis- 
cern is4one made Ban Ba FB ond vibrating only fourteen 
times in a second the mo&t acute audible sound “Gemmnde 
for its ction no fewer than 48,000 vi per second. 
— yt was inly correct, that the ear, fine as it is, as 
well, perhaps, as every other human sense, is adjusted to the dis- 
SS eS SS eee ee ee 


universe, 





MISCELLANEA. 
THE House of Commons is said to have laid the spectre of coal 
eres 


FEW fer ate, ago 3,000 ante hemetiaies ee arrived at Harburg 


“tanta 
on the 


iat = Thing 
ate 


Mr. MeLuxm has withdrawn his motion for the intment of 
a select committee of the House of Commons on the Newhaven 
harbour of refuge. 

THE best nine Portage Lake hog mines in the Lake Superio™ 
regions ded three hundred and forty-five tons dung. the 
month of February. 


THE suspension aos beige caren es, at Nashville, was 
Opened on the 29th ult. It is, according to American notions, a 
structure of remarkable strength and symmetry. 


Tr isin con tion, to erect a new and magnificen’ errant rained 
pee = Coe eg Ro Mh A Hl eowrg 
into a fire-proof uilding for te State Department. 


time, and A rina cocurred ba board the Avoce while lying in Southampton 
PARK MOS 3 Dock on Saturday, supposed to have arisen from spontaneous com- 
a 860. bustion meng aoc th The ship escaped injury. 
A FRENCH ch declares the obtainment from the en 
been loosened from further north derag the of the eggs of marine fishes of a material for textile 
THE London Docks cover — 4 and cost in their | closely resembling ordinary silk, to be economically practicable on 
‘ construction over £3,000, — is for | any scale. 
and the tobe can hold 24,000] Jp is stated that the Lambeth Water Company has agreed to 


supply water on Sundays during the summer months, and the 
ae Company has agreed to supply it on Sundays all the 
year ro 


* Tux National House of Representatives has passed a bill grant- 


ing to any person who sinks an Artesian well on the line of any 
mail route in New Mexico, Arizona, Colorado, and the Colorado 
desert, a grant of 640 acres 0 of land, including the well itself. 
Tue Peninsular and Oriental Company’s fleet in actual service 
qepair, or building consists of 67 ships, 44 of which are screws and 
ed or steamers; the whole fleet has a capacity of 97,895 tons, 
230-horse power, and last year navigated 1,500, 000 miles. 
STaGE-coACHING from London to Brighton has been resumed 
this week, and a four-horse coach now runs daily. Its route is 


through Kennington, Brixton, Croydon, Crawley, &e, It has 
fire relays of horses on the road, pope rforms the journey in six 
ours. 

THE annual general poping of the proprietors of the African 
Steamship Com was held at the o' in Leadetihall-street, 
on Wednesday. =. expressive of satisfaction at the 
prom the company the past six months, was read and 

op’ 


On Saturday afternoon an explosion of a small quantity of 
detonating powder took at Woolwich Arsenal, completely 
destroyi magazine in which it occurred, and injuring the 

sajoining workshops, but fortunately the men escaped, having just 
left wor' 


At the weekly meeting of the Metropolitan Board of Works on 
sr deputation from = vestry of sion ier Wetine a 
memo’ rotesting it the apecopein ion for 
poses of Pang ar yo be me for Finsbury Park. The meters wes 
referred to the Streets Committee. 
ion of the omnibuses of Gothenbw 
_ of its hy ps be ag vessel of fresh 
pessnewrs to quench their thirst, just ex- 
tended ifs courtesy, and provides as traveller with one of thé 
journals which has Peed oo the same wading’ 

For mane months bse ee nage Pig Bie a engaged | 
gy oH ae re go vg bg ® in front 

el ketal haa A the os 
The alt alterations are now approac completion, 
done being the levelling of of the walks in 


— 
that now remains to be 
the Abbey grounds. 


which were to start first ; and Sir 
Ziba, Black Prince, and Young Lochinvar, which were to sail a 
few days after the others. 

A LARGE number of the 


ad 
wen, a dannnd for which tha extent of te, lings 


2nd ini 


i tenth die ital de: el the 4th of June, at the Royal 
ee tain A. Moncrieff, on a system 
wo cke rede ee barbette carriages, invented 


fa, So 10a, itch i inhendod to fet a lrg conomy, of 


terial, and working h 

a iy scone wil te sdeniallp altos the disposition ef of da 

states that 
the “fret Se Arte rs ge Bs say (61,08 00). nearly ex- 
hausted, and th probability of raising additional 
capital ithous ro extension of the | guarantee, 
the works are s eed ths chief-engineer reports that 
£500,000 of additional ool wee be required to complete 
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JUCKES’ FURNACE AT MESSRS. MEUX AND CO’S BREWERY. 


CONSTRUCTED BY MESSRS. DAVID HART AND SONS, WENLOCK ROAD. 





WE are quite aware that one of the principal objections raised 
by a large section of the manufacturing community against the 
employment of smoke-consumi oa and contrivances is 
“* the inadequacy of any known p! ‘or effecting the object,” or at 
least of effecting it with economy. This assertion, arbitrarily 
made by some, has been largely accepted by others, and hence the 
prevailing indifference to the subject. The time is approaching 
when the fallacy which is proof against persuasion will probably 
succumb to the sterner power of pressure, and when apathy 
will yield to active exertion. It will be remembered that y oad 
the di ion which arose out of Sir Robert Peel’s movement in 
reference to the consumption of smoke, several members men- 
tioned a particular form of furnace, which they described as most 
effective in its results and economical in its action; and Mr. 
Hanbury especially spoke of its successful application throughout 
the extensive brewery of which he is one of the proprietors. That 
contrivance is known as Juckes’ patent furnace, and we happen to 
be in a position to confirm the statements made in the House of 
Commons as to its complete efficacy and value. In one large esta- 
blishment with which we are intimately acquainted there are in 
daily use not less than seventeen of these automaticsmoke consumers. 
They are placed under steam boilers, or in connection with anneal- 
ing ovens, and in all cases they answer their purposs mo:teffectually. 
The establishment in question, it may save trouble to state, is 
the Royal Mint, and we have it on the best authority that the 
Juckes’ furnaces there effect an annual saving of thirty per cent. 
as <a with the cost of doing the same amount o1 duty by 
the old system. Nothing but coal screenings or ‘‘ slack” is em- 
ployed at the Mint, and, except for a few minutes after lighting 
the fires, its chimneys never emit opaque or even visible smoke. 
Every particle of carbon is thus utilised, and the ashes, intermixed 
with fresh slack, are worked over and over again, the final residue 
being a few clinkers. 

With such an example to guide them it is singular that manufac- 
turers should not frequently avail themselves of similar advantages. 
It is true that the first cost of the Juckes apparatus is greater than 
that cf an ordinary furnace, though not excessively so, but then it 
is not so liable to derangement; it is very durable, tends to the 
preservation of boilers, whilst its portability renders access to its 
working parts in the highest degree facile. Surely these are 
practical points worthy of notice, to say nothing of the rapid 
return for the original outlay in the great saving of fuel ! 

It may be stated for the information of those who are unac- 

uainted with the mechanical construction of the Juckes’ furnace 
that its distinguishing feature consists in the fact that the fire-bars 
are made to travel slowly forward instead of being fixtures. In 
order to accomplish this the bars, cast in short lengths, are com- 
bined together on axes so as to form literally an endless chain. 
This is made to move very slowly, usually at the rate of 6ft. per 
hour, under the boiler, and to pass over chain at either end 
of the furnace. The bars are very thin, about 4in. in depth, and 
they lie so closely side by side as to form unitedly a table, upon 
which the fuel is laid evenly and of any desired thickness by means 
of an easily adjustable slide in front of the furnace. The small 
air - oy between the bars are compensated for by their immense 
number, and thus, while combustion is equal over their entire 
surfaces, no waste of fuel by falling into the ash-pit can occur. A 
hopper in front of the furnace receives the fuel from the shovel 
of the stoker, and as the chain of bars advances it (the fuel) falls 
by the action of the law of gravity upon the bars, and is carried 
forward in homceopathic, but ‘sufficient quantities, to feed the 
furnace. As the furnace receives its supplies of new fuel at its 
very lips, so to speak, the products ovehvel are ignited and burned 
before they can reach the bridge or gain entrance into the flue. 

The fire-bars ~ 4 this arrangement remain only for a short time 
exposed to a high temperature, and then passing over the inner 
chain drum return underneath and to the front through a com- 
poly cool atmosphere. Their deterioration, therefore, is far 

ess rapid than that of fixed bars. The chain itself is supported in 
its journey by a small series of rollers attached to supporting 
frames on either side of the furnace, and thus all onlin to 
swagging is effectually checked. The bars are so placed on ‘their 
axes that break-joints occur at intervals, by which means as they 
go out of action the parts separate and thus clinkers are broken 
off and the bars at all times kept free for the passage of air between 
them. The supporting frames are mounted on wheels, which agai 
rest on rib-rail — along and beyond the ash-pit, and thus 
the withdrawal of the w 
rendered easy. 

Sufficient has, we trust, been said to give a tolerably clear idea of 
this automaton stoker and smoke-burner. Messrs. David Hart and 
Sons of the Whitechapel-road, and of Wenlock-road, City-road, 
London, have been exceedingly successful in the production of 
Juckes’ furnaces, and in their application to all kinds of boilers, 
&c. Indeed, that firm have at present in hand a gigantic appa- 
ratus of this kind, the est ever a and meet g Por 
the brewery of Messrs. Meux and Co. this we subjoin 
illustrations for the further and more complete elucidation of 
our subject. Fig. 1 a a side elevation of the apparatus 
with its supporting wheels and chain traversing gear. vious 
explanations will make this intelligible. Fig. 2 represents a plan 
of the furnace with a portion of the chain bars. The extreme 
width of the apparatus, 7ft., makes it necessary to have a longi- 
tudinal support along the centre of the furnace, and one half the 
bars only is shown in the engraving. Fig. 3 is an end elevation 
with the working gear, sliding apron, hopper, &c. The slidi 
door is shown md the grate not being charged. When at work 


ole apparatus from below the boiler is 


it is raised to acertain height which determines the thickness of the 
fire. The aperture is closed by poogins slack against it, which is 
@ entire apparatus can be 


gradually drawn in and consumed. 
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withdrawn from the furnace by simply running it out on the sup- 
porting wheels, which rest on suitable rails. 

Messrs. Meux and Co. intend having the apparatus applied to 
one of their huge brewing coppers, and there can be little doubt 
as to its complete success, economically and otherwise. 
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An AGRICULTURAL SHOW.—To pretend to give an account of an 
agricultural show without at least noticing the most prominent 
icultural implements would be like the play of ‘‘ Hamlet” with 
‘amlet’s part left out; but it is impossible to form an idea of the 
number and extraordinary variety of the agricultural articles at 
such a show as that, for instance, which closed last Friday at 
Salisbury. The following list of the number of exhibitors in each 
section of the implement show by no means gives a fair notion of the 
number of things at the stands, as many smaller machines, occupying 
little space, are brought in after the compilation of the catalogue. 
There were 24 exhibitors of ploughs and cultivators; of ridging 
bodies, 7; scarifiers, scafflers, and grubbers, 7; plough sledges, 2; 
subsoil bodies, 3; harrows and , 18; harrow carriages, 1; clod 
crushers and rollers, 16; manure distributors, 12; drills and sow- 
ing machines, 20; hoes, 16; draining ploughs, 1; seeds and grasses, 
3; manure mills, 1; steerage for dritis , 1; manures, 4; steam 
engines, 34; reaping and mowing machines, 24; thrashing ma- 
chines, 25; grinding mills, 18; hay-making machines, 15; straw 
elevators, 6; horse and hand rakes, 23; winnowing and dressing 
machines, 13; potatoe diggers, 3; carts and wagons, 11; corn 
screens, 6; manure and hay forks, 2; millstones, 3; chaff cutters, 
20; sharpeners, 3; mills or crushers, 19; root cutters and pulpers, 
11; carriages and carts, 20; washing, wringing, and mangling ma- 
ines, 20; sawing machines and benches, 8; morticing and boring 
machines, 3; an intermediate motion (for driving a straw elevator 
from a combined thrasher), 1; water carts, 8; garden seats and 
tables, 13; ice machines, 3; sheep and other troughs, 15; horse 
gear, 16; lifting jacks and winches, 10; grates, stoves, and cook- 
ing apparatus, 8; cider mill and press, 1; cribs, pens, and racks, 
5; paints and varnish, 2; spades and shovels, 4; cheese presses and 
churns, 18; manure and other forks, 3; sack trucks and holders, 
12; mill bands, 4; dairy utensils, 9; roofing and shooting, 5; 
mincing and sausage machines, 10; steam engines, 7; pumps, 13; 
screens, 3; weighing machines, 2; malt mills, 2; draught gauges, 
1; 'soda-water machine, 1; traction trucks, 1; oil-pressing appa- 
ratus, 1; whippletrees, 5; pulley blocks, 1; buckets and pans, 7; 
—— granaries, 3; fire and garden engines, 8; apple mills, 4; 
-breaking machines, 3; tubing and hose, 4; waterproof covers, 

4; netting and wirework, 9; tree guards, 3, mill stuffs, 1; mill- 
bills and handles, 2; brushes, 4; hand carts and barrows, 6; 
hurdles and fences, 10; gates and pillars, 5; cart wheels, 2; grind- 
ing stones, 2; cattle medicines, 5; cider colouring, 1; cattle food, 
2; flax-scutching machine, 1; steaming apparatus (for roots, &c.), 
2; slicing knives, 1; cowhouse fittings, 2; saddlery, 1; cutting 
boards, 1; fountains and vases, 3; coffee and cocoa mills, 3; screens 
and ocean stable fittings, i; go and a Degg (for 
warming and steaming pu , 6; egg whisks, 3; , 2; pipe 
and tile machines, 2; building bricks. 1; rope porters, 2; mouse 
and other traps, 3; knife and fork cleaners, 5; piggeries and cow 
stalls, 2; driving aprons and a bread-cutting machines, 2. 
The te undoubtedly forcibly testifies to great enterprise and 
ingenuity. In its way the show at Salisbury was as grand an 
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efflorescence, so to speak, of the energy and mechanical talent of a 
people as the old cathedral close by. 

THE PICTURESQUE IN ENGINEERING.—The impression } ro luce * 
by engineering works on the unprofessional is expressed in the re- 
marks of the Atheneum when it recommends the topographer and 
artist ‘‘ to seize the opportunity now offered for study of the most 

icturesque kind by the intricate and peculiar works in progress at 
Blackfriars. These comprise the scanty fragments of the old 
Blackfriars Bridge, the rapidly-increasing bulk of the more beautiful 
structure which will supply its place, the temporary wooden 
bridge with its noteworthy footways over the road proper. Looking 
at the assemblage, from the viaduct or the water, it presents 
attractive elements. Among those which are proper to the latter 
are the oddly-clad groups of divers, who, with their helmets lying 
beside them and the snake-like tubes appended, may often be 
observed, like some strange subaqueous creatures come to the 
surface, seated on the barges quaintly armoured in galvanised iron 
gorgets and genouilliéres, avant-bras, &c., that are overlaid on the 
tough flexible suits of ee overalls they have, the surface 
of which puts one in mind of lizard skin, its flexibility of coats of 
mail. The quaint effect is by no means reduced by the red 
worsted nightcaps with which these men cover their unhelmeted 

eads. er features of the subject appear in the numerous 
travelling cranes that seem to run without effort or labour, the 
long-armed cranes that take up and deposit vast weights with 
sang froid that is bewildering and almost admirable. Then come 
steam engines of various sorts, working to their utmost os 
and apparently much beyond the needs of the case, and s — 
all about them with spiteful-sounding and hissing throes an 
throbs; then the ng of h s on iron, now dull and 
heavy, slow and quick, now sharp and harsh.” Most professional 
minds are quite indifferent to the tout ensemble of scenes like these, 
and rather direct their attention to some particular, and perhaps 
petty detail. 

THE NUMBER OF BRITISH MERCHANT SHIPS AND CREWS, &c.-~ 
According to another useful return, moved for by Mr. Graves, 
M.P., it ap) that the number and tonnage of British registered 
vessels, exclusive of river steamers and colonial vessels, employed 
in the home and foreign trade of the United Kingdom and 
Channel Islands (not including repeated voyages) was, in 1864, 
21,513; and in 1865, 21,626; of 5,208,468 and 5,408,451 tons 
respectively. The number of men on board these vessels was 
195,756 in 1864, and 197,643 in 1865. These men are classified 
as follows :--In 1864, 23,633; in 1865, 24,292 mates; 13,547, and 
13,546 petty officers. inst 70,092 able seamen in 1864, there 
were 2.058 in 1865; with 19,542, and 19,221 ordinary seamen 
respectively. Then came apprentices and boys :—In 1864, 21,231; 
and 20,063 in 1865. The number of other persons is given at 
15,194 in 1864, and 16,241 in 1865. The number of engineers is 

iven as 2,761 in 1 and 3,178 in 1865; of firemen, 7,717, and 
S724 ne, all, the seamen, 21,923 in 1864 are stated 
to have been foreigners, against 20,280 in 1865. To our surprise 
and satisfaction the number of Lascars in 1864 was only 116, and 
in 1865 even this got reduced to 40, These important returns 
were compiled at General Register and Record Office of Ship- 
ping and en. 

Our ADMIRALTY have received certain information that the speed 
| of the United States monitor, Monadnock, on her late journey 
' round Cape Horn, was only seven knots an hour. 
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WE have explained the general character of the arrangements 
adopted for signalling through the Atlantic cable on several 
Occasions. It will be remembered that the most important prin- 
ciple involved consists in sending a rapid series of currents alter- 
nately positive and negative through the wire. If our readers will 
turn to THE ENGINEER for June the Ist, page 399, they will find 
an explanation of the advantages following on the adoption of this 
system. The actual construction of the sending apparatus has 
hitherto been kept almost secret for obvious reasons, but we are 
now enabled to supply engravings of Messrs. Thomson and Varley’s 
invention, and a description, which will we trust make the con- 
struction and working of the apparatus agg ee clear. We 
wish it to be understood, however, that the drawinys we give 
differ in certain matters of detail from those used in the con- 
struction of the Atlantic cable apparatus. These differences, 
however, are quite unimportant, and for all practical purposes 
our engravings show the sending apparatus to Se used with the 
Atlantic cable. 

The apparatus consists of an axle A, A', driven as nearly as may 
be at a uniform rate, and carrying a cam B free to move on the 
axle. On the axle there are two discs of metal, C and C', and on 
the cam there is a corresponding disc D; a spring F presses the 
disc D of the cam against the disc C, which is fixed on the moving 
axle. Between these discs a piece of oiled leather is placed, so 
that the cam is driven by friction, and its stoppage does not stop 
the rotation of the axle. A detent G (Figs. 1, 2, and 8), by falling 
into a notch g, prevents the cam from rotating. e other end of 
the spring F before mentioned presses inst a disc R, bearing 
the ratchet wheel a, Figs. 1, 4, and 9. e disc R and ratchet are 
loose on the axle A, A', and are separated from the fixed disc C! 
on the axle also by a disc of oiled leather. There is a detent b 
taking into the teeth of the wheel a, and so arranged that when 
the detent G is lifted free from the notch g, the detent } enters 
the teeth of the ratchet wheel a. To effect this the levers forming 
the detents G and a are pinned to an axle c, d, as shown in the 
engraving, so that 6 and G rise and fall together; thus the friction 
opposing the motion of the machine is equalised, whether the cam 
be running or not, for if the cam be stopped there is a retarding 
friction between C and D, due to the pressure of the spring F, but 
no friction between a and C', but if the cam is running an equal 
friction occurs between a and C', but none between C and D. The 
friction of the ends of the spring F is also equal in the two cases. 
This method of equalising the friction may be dispensed with if a 
sufficiently powerful governor be applied in connection with the 
rotating axis. When either the vulcanite key P or N, corre- 
— to = and negative signals, is pressed down, the 

nt G is lif and the cam B rotates with the axle A, A’, 
until the key is rcleased, when the spring f (Figs. 4 and 2) forces 
the detent G into its notch as soon as the cam has reached its 
original position. Each single revolution of the cam B makes one 
signal by means of the contacts a by the double set of pro- 
jections under the springse! and /', The arrangement of those pro- 
jections is shown in Figs. 5 and 6, and the order in which they act 
is indicated by the numerals 1, 2, 3, 4, 5, marked upon them. The 
—- in Fig. 5 are under the spring /', and those in Fig. 6 

ere', each spring carries a small insulating wedge i, by which the 
projections on B alternately lift /'ande'. The ends of these springs 
are ished with platinum contact pieces, which move between the 
four contacts 1, 2, 3, and 4; the spring /, /', is connected with the 
line by the terminal L, the spring e, e', is connected with earth by 
the terminal E. The contacts 1 and 2 are in electrical connection 
with one another, and with a commutator at H and Hi’, Figs. 2 
and 3; the contacts 3 and 4 are in electrical connection with one 
another, and with another of the commutator J and Ji. 
‘When the key P is dep the commutator is in the position 
shown in Fig. 3, and a of the battery connected 
with contacts 1 and 2 by means of terminal K, the axis k and 
arm k‘ of the commutator, and the contact plate H, which is 
directly joined to 1 and 2, at the same time the negative pole of the 
battery is in connection with contacts 3 and 4 by means of the 
terminal Z, the axis z, and the arm z! of the commutator, and the 
contact plate J}, which is directly joined to the contact pieces 
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of the key P raises the detent G, and 
releases the cam B, which begins to revolve, while the ratchet a 
is at the same moment stopped by the detent G. The two 
springs /' and e! at first remain both in contact with the contacts 
3 and 4, placing the line and negative pole of the battery in con- 
nection with the earth, while the positive pole is insula When 
the cam has revolved a sufficient distance to have acquired the 
full velocity of the axis A, A', the projection x of cam B (Figs. 2 
and 5) lifts the spring /' against contact 1, thus putting the 
positive pole of the battery to the line, and leaving the negative 
le connected with the earth. Thus a positive current is poured 
into the line for a fraction of the time of revolution of A, Ai, 
depending on the length of the projection x. At the instant that 
the spring /' falls back to contact 3 on leaving the projection ~, the 
spring e' is lifted to contact 2 by the projection y (Figs. 2 and 6), 
and a negative current is thus poured into the line for a fraction 
of the time of a revolution of A, A', longer than that oocupied by 
the — positive current. A second positive current enters 
the line when the projection z lifts the spring /! against contact 1 
at the moment that e! falls back to 4. A second negative current 
is sent by the projection u, and a third positive current by the pro- 
jection v; after this projection has passed under the wedge of 
spring U, both 7 and et fall back to contacts 3 and 4, and again 
place the line in contact with the earth. This succession of 
contacts produces a single positive dot at the receiving end of the 
cable. If, during the revolution of A, A', the key P has 
been released, the detent G will fall into the notch g, the cam B 
will be arrested, the ratchet released, and no further currents 
will be sent. If the key be again depressed the same series of 
contacts will be repeated, and a second positive signal sent. If, how- 
ever, after the completion of the last positive current sent by pro- 
jection v the key N be depressed the cam will revolve as before, 
ut as the bar k' of the commutator will have been moved to J, 
and the bar z! to H', the first,; third, and fifth currents which 
enter the line will now be negative, and the second and fourth 
will be positive; this succession of currents will give a single 
negative signal. Thus the depression of the keys P and N will 
give any succession or combination of positive and negative 
— each produced by five currents, the relative lengths of 
which depend on the projections x, y, z, u, v, of the cam B. The 
spring or click O is lifted at each revolution of the cam B by the 
snail Q, fixed to the cam in such a position that when the projec- 
tion v has just completed the last current contact for any signal 
the spring O drops off the projecting portion of the snail at g, and 
gives an audible click, by which the operator is informed that one 
signal is complete, and that he may now begin to make a fresh 
signal. Confusion in the contacts would 
were reversed by a change of keys before this click were heard. 
The instrument shown in the engraving, when properly ad- 
justed, gives successive contacts of about the following durations: 
+ 100 — 156 + 80 — 32°5 + 26, the signs being such as they 
would be in making a positive signal, and after the contacts the 
cable may be connected with the earth for a short time before another 
signal is given; this{the instrument, it will be observed, is 
todo. It is intended that the resulting current or shock arriving 
at the further end of the cable in consequence of each succession 
of contacts should be of a maximum strength of somewhat less 
than 1 per cent. or more of the current which the a employed 
in working the telegraph would be able to maintain through the 
cable were it conn with it for an indefinite time. The speed 
at which the axle A should be driven will be from 100 revolutions 
to ener sre gt minute; but the best speed can be found 
experiment, will be that at which the currents or shocks 
obtained at the further end are somewhat less than 1 per cent. of 
the current the battery is able to produce, as before mentioned. 
In order to enable an electrician to adapt the contacts to the 
uirements of different cables and instruments the following 
information will be found useful:—It will be necessary for him 
first to determine according to his j t+ what 
strength the working shocks or currents bear to the current 
which the battery employed would be able to cause to pass through 
the cable if connected with it for a considerable time; this pro- 
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rtion will depend principally on the receiving instrument; for 
oe and slow lines very sensitive receiving instruments will usually 
be —-> and the proporti strength of the currents or 
shocks will be very small, while for shorter and quicker lines the 
receiving instruments do not require to be so sensitive, and the 
ey ay strength of the currents or shocks to work them will 

we to be greater. If the electrician determine that about a 
1 per cent. current or shock is necessary he may use the contacts 
of the instrument shown in the engravi and he will adjust the 


working speed of the machine until he finds by riment that 
about 1 per cent. currents or shocks are obtain If a 5 per 
cent. current or shock is desired the contacts may be as follows:— 


+ 07 — 114 + 07 — 0°26 + 0°06; with this combination no | 
earth connection is theoretically necessary, so that the total dura- 
tion of the signal will be 2°86; or a 5 wo current may be 
obtained with three contacts, thus: + 07 — 105 + 0°4; earth 
contact, 1:0; total duration, 3°15; or + 063 — 0°83 + 0°27; 
earth contact, 1°5; total duration, 3-23 (this last is somewhat less 
than a 5 per cent. signal). The unit of time is the same in each 
of these signals (with the exception of the 1 per cent. signal), 
so that the advan in speed obtained by using five con- 
tacts in place of is evident. For a 20 per cent. 
current or shock the contacts may be (in the same units) 
+ 152 — 1°76 + 0°66; with this combination no earth contact 
is necessary, and the total duration is 3°94 units. The actual 
working speed of the machine will in each case be adapted 
by experiment to the line to be worked, as Spay 4 oy 
One or other of the ‘examples above given will be found to suit 
qeeinetny any ordinary telegraphic cable, but in some cases 
t 5 nes Sy Se eee aj mega toe 
requirements of a partic case by observing that as ota 
< the renee 3 5 shock uired pte a) = 
the current the battery is to pass , so the 
total duration of the positive and negative contacts becomes more 
Son, Lo ciditisn to abest slqnalo Cah 00 chen Senmiel, cgasie 
ine, in addition to short si as ibed, si 
of some duration co mding with, say, a line in Morse’s upha- 
bet, it may be done on the same principle by increasing the dura- 
tion of the several currents, and somewhat altering their propor- 
tions; thus an indication of greater strength and somewhat 
duration is obtained; for example, a 20 per cent. contact may 
used for the long signals, whilst 5 per cent. contacts are employed 
for the short and small signals; or, without increasing the 
of the indication, its duration may be prolonged by in 
series of or alternating currents so proportio: 
the current at the distant end of the required; this, however, 
seen that a transmitting 
instoumnen® Sony De Stneasaiies 3 San S60 Saas arene: 
bined currents, yep ee ee oly further end 
of the line four distinct signals, \ 
rede and | proneentin oe (2), @ 2 i of wae sign ; 
, @ signal of greater strength or duration, or both, of posi- 
tive sign; and, (4), a signal similar to that last mentioned, and 
negative in sign. Similarly, an instrument may be made to give 
combined currents for signals of three or even a greater number 
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cam takes a whole revolution; 
case be made double to avoid loss of time. 
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the cams to travel intermittently they may be kept revolving 
contin’ , but currents into the telegraphic 
line until the key is the apparatus connected with 
ees ge + at whatever time during 
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type jections on 
it suitable for sending into the telegraphic line combined currents 
such as to produce either one, two, or several currents at the 
distant end of the line. 

The instrument stands on four legs about 34ft. high. Beneath 
the table is suspended a metro of improved construction, 
governing the speed of the cams. This metronome is. wound. u 
occasionally Ks treadle worked by the foot of the operator. ; No 
theory of the laws governing the duration of the currents has yet 
been made public—the duration varies with di ‘cables, and 
we have reason to believe that it can only be ascertained by long 
and intricate calculations. 
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LETTERS TO THE EDITOR. 
(We do net hold ourselves responsible for the opinions of our 
i Correspondents. ) 





i MONITORS, 

Str,—I quite concur in your proposition that “if it can be 
proved that the monitors are as seaworthy, .as, healthy, as 
comfortable as our Warriors and Bellerophons,.then will they 
constitute the best possible ships for warfare,” but I dissent from 
your conclusio#i that ‘‘on these points we are still in the dark.” 
On the con’ , we have that species of evidence which is almost 
conelusive to ayer mechanical mind, arisi our perception 
of the fitness of the specific arrangements to satisfy the conditions 
of the problem,'and this evidence must haveé<been considered 
8 tly codthesive by the Americans before the monitors were 
built, to warrant them adopting so novel a ‘ies of vessel. 
But, besides this, we have the further evidence of fact and ospert- 
ence, all going to prove that the monitors are at least as thy 
and seaworthy'as any other class of vessel. Of course the latter 

ies of evidence is that which alone can be consideréd cor- 
clusive by the popular mind. But it says little for our mechanical 
—— to confess that it is the only species of evidence of 
which engineers can discern the force; and the public naturally 
expects that @n engineering journal, instead of waiting for the 
administration,of such palpable proofs as would be conclusive to 
the most buedlic intellect, shall be able to pronounce upon the 
soundness of mechanical projects by tracing their congruity with 
those natural laws which preside over the action of all physical com- 
binations. You say that the Dictator is less seaworthy than the 
Warrior because the Dictator would be sunk by 300 tons of water, 
whereas the Warrior would not be sunk by less than 1,000. But 
by the same law the Warrior is less seaworthy than the Great 

tern, which could carry a load of water that would sink both 
the Warrior and Bellerophon taken ther. There is no force 
in such an argument, and although bulkheads are no doubt good 
things they are only of recent introduction, and nt eee 
by all ships; and the absence of them cannot be considered as 
involving unseaworthiness. 

The monitors possess special arrangements for preventing the 
entrance either of 300 tons or any other quantity of water 
through the deck, whereas neither the Warrior nor any other of 
our war vessels have any such arrangements; and if, from any 
cause, 300 tons of water were to be taken through the stokehole 
gratings, which must be o of almost any &f these vessels, the 
fires would be put out, ant the vessel would probably founder in 
the way in which the Amalia and the London [ately oundered in 
the Bay of Biscay. You say that if a monitor were to be rammed 
by one of our large ships with a bow raking forward, she would be 
actually run over; or if attacked with a beak, the beak would 
enter below the armour belt and equally destroy her. I am sur- 
prised that while manifesting so much hesitation in pronouncing 
an opinion upon some points, which both reason and experience 
conspire to preg Vi should hazard such confident assertions 
upon other points which are not only unsupported by any fact or 
proof, but which the most moderate examination will, show to be 
wholly untenable. All our ironclads have either raking bows like 
the Warrior or beaks like the Bellerophon. Now, the vessels of 
the Warrier type are not covered with armour at the ends, and 
the only effect of running the Warrior against the side of the 
Dictator would be to crumple the thin bow of the Warrior up. 
Whereas, if you were to run the Bellerophon against the Dictator, 
the upper side of the beak would encounter the lower edge of the 
armour shelf, and the top of the beak, which is not solid, would 
be broken in. We know, as a matter of fact, that when the 
Merrimac assailed the original monitor with her beak she inflicted 
no damage on the monitor, but injured herself so much that she 
was at once disabled. Yet, notwithstanding this fact, and not- 
withstanding the grounds I have recapitulated for believing that 
none of our ironclads could injure a first-class monitor by any 
known mode of assault, we have one confident dogmatist after 
another maintaining, without one atom of proof or probability, 
that monitors could be run down or run over by our existing 
vessels, 

It is sufficient for the public to know that such an attempt has 
already been made without , and the instinct of self-pre- 
servation warns us against baie 3 in so hollow a safeguard. 
With regard to the information which you state is still necessary 
respecting the weather encountered by the Monadnock before we 
can deduce from her voyage to Valparaiso anything conclusive as 
to her seaworthy qualities, I have only to say that this informa- 
tion will be found in the naval intelligence of the Times of 1st 
of May, where it is stated that the ‘‘ Monadnock made an excellent 
voyage out, requiring no aid’ from her consorts during the whole 
time, She encountered the gales met with as well as the best 
behaved ship of the squadron.” Other similar information has 
been given in other papers, and part of this information is that the 
monitor made so much better weather than the other vessels, that, 
in the opinion of the officers of the other vessels, the monitor guns 
might be used when broadside vessels would be unable to open 
their ports. Then Commodore long ago rted to the 
Secretary of the United States Navy that, in a violent gale with 
the waves 30ft. high, the monitor he commanded behaved admirably 
and proved herself a perfect sea boat ; and his report has been 
published both in America and ‘in this country. With what truth, 
then, can it be asserted, that'‘*on these points we are still in the 
dark ?” If any of us, with such facts before us, continue in the 
dark, the fault is wholly our own, and tells rather to our own dis- 
advantage than to that of the monitors, which have’ long since 
proved themselves to be healthful, seaworthy, and efficient in 
every respect. M. I. C, E. 


[Our correspondent’s letter is so lacking in courtesy that nothing 
but a desire to see this question fully and fairly discussed induces 
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new proof, from facts, that the monitors 

the seaw which forms the most important problem 

‘or solution. Reasoning ky , the monitors are pot so suit- 

able for purposes a8 with a larger free-board, and, 

notwi i assertion, we state that there 

is no “evidence rage he ah wy tne vind booed. Fars 
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Mr. CO. Fetom, appeared ip your journal of 25th May 
last, in ee wg gentleman undertakes to contradict the 
statements made in our letter of the 5th April addressed to you. 
In confirmation of our letter we have to state-that Mr. J. 8. 
Gwynne was the inventor of the process patented by Mr. W. H. 
Green in 1850, ‘ 
Mr. now Sof a bad claim to the idea of com- 
pressing dry: st found it in a’s patent, and believe him, 
or whoever he patented it for, to be the first proposer of the plan.” 
It is a pity Mr, Hodgson made no reference- whatever to this in his 
paper, read in Dublin in August last; he certainly gives credit to 
“Ena ihe cupply ofvth pressingiigbe If Mr. Hodg 
ow, as supply of: the com \ x - 
son will turn to the license he admits wag:granted he will find 
it there described as ‘‘a compressi nea and gearing.” This 
at 


tube we find was cylindrical and not it ha 

with good effect, as Mr. m was aware. Mr. 
Hodgson’s father and hi repeatedly gaw the “‘ models” at 
work before he pure! ‘théin, which he did after mature deli- 
beration. GWYNNE AND Co, 


Essex-street Wharves, London, 12th June, 1866. 





SCREW PROPULSION, . 

§rk,—With your permission I will now endeavour to show that’ 
slip in the screw, and, indeed, in every method of propelling a 
bod through a yielding medium by the reaction of the medipm 
itself, is but one and the same thing with. the slip that I pointed 
out as occurring in the oar. I think that in the case of the oar I 
may assume the thing to be, if not self-evident, proved either by 
the consideration that if slip be loss then the’ greater the blade 
the legs the loss, which is notoriously not the case. : 

It is, I think, apparent on another consideration. Ié is impos 
sible that power can be annihilated; it must produce results in 
someway or other. Of course I do not mean.to say that it always 
produces useful results. I can only conceive three ways in which 
power put,intoan oar can be expended. It is either overcoming 
thefriction of the blade in the water and the rowlocks or it is 
depressing the boat in the water, both of which itemsare or should be 
of small amount; or else it is engaged in backwards a 
volume of water, ; h volume, by the ratio of its 
speed, pe cnet qual to the vol gf, front of the boat 
pushed f and multi by the ratio of its speed 
plus the skin friction of “the boat. 1 ,think, then, that I 
may assume that all that is left for me to do is to show that in 
principle there is no*difference between propulsion by oar and b 
screw, but that with the screw ‘certain phenomena appear whic 
more or less modify results. 

The principal difference—and it is all but unavoidable with a 
pany propeller——is that whilst the gar blade js at right angles 
or nearly so to the line of motion the surface of the screw is at 
angles varying in different screws and at different parts of the 
same screw, as each portion of its surface is more or less remote 
from the centre of the screw. 

I take it that in designing a screw the object is to give to each 
portion of its surface the same length of pitch, and if this be so 
the:more remote the surface from the centre of the screw the more 
nearly will its angle with the line of motion of the vessel, or of 
the screw ghaft, which is the same thing, approach to a right 
angle. No Qoubt there are with the screw special difficulties and 
waste of power. With the inclined surface of the screw there is 
no doubt a tendency to throw ‘the water outwards instead of 
straight astern. ‘Then there is considerable friction from the 
surface of the screw slipping round in the water, and with this a 
tendency to throw the water outwards from the centrifugal force 
generated. Indeed, the destgner of a screw is in some sort 
betwixt Scylla and Charybdis. Apart from difficulties with the 
engine speed, which are not so great now as formerly, with a 
quick pitch he is likely to convert his screw into a centrifugal 
machine from the friction engendered; with a slow pitch he is 
driving the water sideways instead of in the same line, but in an 
opposite direction to, the course of the vessel. Besides all this 
tm is a loss of power from the loss of the screw and from the 
impediments to the free access of the water to the scréw, which 
vary with the build of the vessel to which it is applied. 

If ‘‘C.” wishes to make experiments on different kinds of screws 
I think I can send to THE ENGINEER drawings and description of a 
simple and inexpensive apparatus to méasure the ratio of effect 
pee oak to power expended. 

Before concluding a letter which must to you, Sir, be of the 
most unedifying, because of the most un-novel, character, allow me 
to make a suggestion for the possible improvement of the cigar 
type of steamer. All who have seen the Ross Winans must be 
struck with the unsightly appendages at each end of the vessel. 
Besides the tendency to roll so ingeniously counteracted, what a 
strain the thrashing of the screws must throw upon the vessel, 
and what pleasing results must follow if one of these strike 
ground! Query, would the blade break or the screw set fast— 
would the cigar perform a revolution herself to the infinite discom- 
fiture of those on board? GEORGE FOWLER. 

Ashby-de-la-Zouch, 4th June, 1866. 





VENTILATING MILLSTONES. « 

Srr,—Your correspondent ‘‘A Retired C.E.” has giyen expres- 

sion to a vel poems feeling of dissatisfaction on the judgment 
ily 





of Lord Ro in the case of Bovill v. Goodier, and I believe 
that feeling is generally shared by practical engineers, mill- 
wrights, and all interested in the case. I, for one, having 
the judgment in extenso before me, have endeavoured to fathom 
his Lordship’s meaning, but in vain—the greater the study, the 
greater the bewilderment. The original specification is generally 
obscure eno in all consciénce; but if there is one point upon 
which Mr. Bovill is clear it is where he disclaims the use 
of the exhaust unless ‘ combined with the application 
of a blast to the grinding surfaces, the aforesaid ex- 
haust having been practised, as before mentioned.” Lord 
Romilly, however, says--‘‘In every case where a fan is driven, 
it must suck the air from one Fr - and blow the air into 
another place.” So that, while Mr. Bovill disclaims the simple 
use of exhaust, Lord Romilly does not accept the patentee’s 
disclaimer, but says—‘‘ As any fan must suck before it can deliver 
air, so it is unimportant whether Mr. Bovill does these, or either 
of these; the result is the same.” ‘This interpretation of the 
specification must haye astonished the patentee as much as it has 
astonished the millers, who have used the simple exhaust long 
before the date of Mr, Bovill’s patent. 

In the third part the patentee claims “‘ straining the air which . 
is surcharged with fine flour through suitable porous fabrics,” &¢. 
This he accomplishes either by blowing the stive into a cl 
chamber, having the sides and top formed of porous fabrics; or the 


upon porous or filtering fabrics. Now, after some experience on 
point, I can confirm any words written by your it. 
The fabrics in a very short time become cli with the 
of flour, and otis, Soe non-porous—utterly useless for 
pepe of, Slieaion; indoad, te meniy ques within my know. 
bina have been ren plain boarding being substituted, 
- saiththe boston of tie allows arene: Sener 
settle ; bottom chamber, o e 
sides if : by ae Boe In 





ERICSSON’S ENGINES. 

Srm,—In Tue Encrnesr for June 8th, I find the following from 
a correspondent signing himself ‘‘ An American Engineer” :—‘‘ I 
have just read a letter from Mr. Phipps which a) in “THE 
ENGINEER for April 27th, and as this is to convey 
a very erroneous impression, I request space to correct the state- 
ments it contains.” sa 

Your cafrespondent is in error when saying that I made any 
statementay all that I did was. to,quote, and I trust correctly, the 
published opinion of one whom I deemed a high authority on 
American ing, namely, that of Mr. Isherwood, chief engineer 
of the Navy, who distinctly states that the loss of 
steam from con 1 in the cylinders of the Monitor was 
27°7 per: eents greater than ‘in those of the Michigan “war 
steamer, © “© we ty 

I may, add that the section of the steam cylinders given by 
your correspondent does not agree with either the elevations 
given in THE ENGINEER for April 20th, or with what I should 
have rine re os a joreat's eemrtion. by says am The 
sep i.e,, of | e two cylinders) being ¢ by a simple par- 
tied of tat svn in the centre ay rere 

“Your correspondent’s section shows two distinct partitions with 
an air Space between, which, of course, niakes a much befter non- 
conductor of heat. ee 73 

It is @vidently, however, not for» but. for. the American 
engineers to ‘do battle, if imp “each other’s statements, as 
Mr. Isherwood. 


your ent does ‘those 
London, June 12th, 1866. Gzo. H. Puirps. 





. .» SOMETHING LIKE.AN: ENGINE. 


We extract the wing Ee q at don mut e in the 
Scientific Amerivam. Tt -wilk: bi “oeen, thst Breil atesliity of 
design is affected by Yankee engineers... We°will just add that 
the pipclemment is a man-of-war of no mean dimensions :— 

” Quinsigamond is fitted with two independent propellers, 
meh Senate’ by 0 pair at ines attach to a right-angled 
, crank the cylin ‘the rt propeller are placed on the 
: side, and vice versa, They are spread apart sufficiently 
\fore and aft to allow the cast iron ing, which’ carries the 
-main bearings of one engine, to be placed between them. This 
frame for the other engines is, of course, placed on one side for- 
ward, and am the other abaft, of the two cylinders. Bolted 
directly to t e head of each cylinder are two condensers, with 
openings cast in them, through which the main shaft of the 
next engine on the opposite side; they also support the main 
cross-head guide. As the two cross-heads are placed between the 
two condensers, with the ample space of some 20in. of 
between them the upper guide partially covering the opening, 
they are of course very easy of access, 

* As there are four cylinders there are, of course, eight con- 
densers. This arrangement not only simplifies the machine but 
at the same time it adds to its economic performance; for if a 
good vacuum can be obtained with one condenser a better one can 
be obtained with two. Further, if one is fractured by a shot, or 
otherwise injured, apother rem: which, no doubt, has sufficient 
iy 7 to perform double duty. each condenser has, as 
a bilge, as well as a sea injection, there will be no less than 
sixteen injection cocks or valves; this is of no importance, for by 
suitably arranged levers and bell-cranks three or four men can 
work the whole of them. — 

“In order to add as much as possible to the simplicity, dura- 
bility, and reliability of the engines, as well as to insure a perfect 

: ond is fitted with two air pumps, or sixteen in 
all. Every one will perceive that these sixteen air pumps add 
greatly to the reliability of the engines, for if one is disabled there 
will be fifteen left; if two, there will be fourteen; and so on. 
Some “uncanny” person may urge as an objection to such a 
number of air pumps that it involves additional cost in the con- 
struction, and an unnecessary cgmplication of parts; but even a 
cursory examination will refute this absurd idea. These pumps 
are operated by means of horizontal rock shafts, which obtain their 
motion from the main crossheads. By this arrangement onl: 
sixteen pump levers and eight levers for the crosshead links, wi 
their necessary connecting li are required. Thus there will be 
but thirty-two links, with sixty-four journals, for connecting the 
pump crossheads with their rock-shaft levers, and for connecti 
the main crossheads with the horizontal rock-shaft levers; bu‘ 
sixteen links more, with thirty-two other journals, are n ° 
The journals of the horizontal rock shafts, which are supported by 
a neat and elegant framework of wrought iron, are obviously not 
worth mentioning. The whole of this single air-pump gear is so 
arrai od os to cami Gt “cong tala and tant observations; 
and the ‘simplicity of combination’ is apparent. Each engine is 
fitted with three feed or bilge pumps, or only twelve in all, which 
are agtuated by suitable rock ts. These, through a dozen or 
more links, ae | = from the jd pump vanepete. The 
pumps are arrang ith greater simplicity than the air pumps, as 
all their ‘ artjoulstions ’ require but rey he journals, 

“* We are happy also to see that Mr. Baird has thrown such new- 
fangled traps as link-motion reversing cylinders, &c., to the winds, 
and used the .old and reliable device known as the ‘gab.’ In fact, 
this engineer employs it almost exclusively on his screw engines, 
and has always expressed a decided Sperm forit. Each engine 
is fitted with three eccentrics, one for going ahead, one for back- 
ing, and one for bape Bag cut-off valve. The two former are 
provided with ‘gabs’ which, by properly arranged levers and bell- 
cranks, can be thrown in and out of gear. the engines are 
stationary, and it is required to start them, all ‘gabs’ being out 
of gear, long iron levers, called starting bars, are inserted in the 
valve rock Three or four men seizing the end of each of 
these bars, work the valves until the ‘gab’ falls into gear, and 
away she goes. Of course the starting bars (four in all) must be 
quickly removed, or the men must stand one side, or be hoisted 
by their own petard. It is thought that with twelve men stationed 
ed yx starting bars, and four or five more to operate the ‘ gabs’ 

injection valves, the engines can be promptly started, stopped, 
and reversed. Should the valyes at any time stick fast, nothing is 
easier than to attach a tackle to the ends of the starting bars and 
lead the rope along the fire-reom or the berth deck, which ever 
ma} 5 = Soe eters Se kad, wks Lice of pus 
“It wi only necessary ; ‘or symme’ propos- 
‘maximum maximorum,’ strength (as Mr, Isherwood 
would say) with minimum weight of materials, the Quinsigamc 
engines are surpassed by none.and equalled by few.. Their con- 
structor has, in this case, surpassed himself; in a word, they are 











ucterised in a marked gee be that stern Calvinistic sim- 
ply, tat, aad gram, fw ich Mr, Baird has long been cele- 
ra’ ” 
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TESTING CHAIN CABLES AND ANCHORS. 
Y2esTerpaY morning was published the continuation, and it is to | Press 
be correspondence between the 
Lloyd’s Register in the matter of their prov- 
ing machines. Its principal parts consist in a copy of a strange 
letter addressed by Mr. Gladstoiig Gf the 29th of May, 1865, to 
the Board of Trade; of the of engineers called in by 
Lloyd’s Register, which have been sent to the Board of Trade; of 
correspondence between the Board of Trade and other persons or 
bodies on the same subject; and of reports made by the Board of 
Trade officers thereon, or as to proving machines licensed by the 
song ag. e Lloyd’s Register and the Board of Trade (in continua- 
tion of Parliamentary paper No. 111, of Session 1866). This 
correspondence is in many respects so peculiar, and even startling, 
that we forbear commenting on it at sych a short notice; but in 
the last set is included an answer from Sir William G. ‘Armstrong 


to the report of Messrs, Hawksley, and Edwin Clark, and 







which we here print in egtengo :—}: 

—I have the honour! to aéknowledge the receipt of 
letter the 27th ult., | accompanied by a copy o the 
report of Messrs. Bidder, , and Clark on the mode of 


conducted under the direction 
of British and Foreign 


testing chain cables and 
of the Committee of 







Shi 
Pps conformity with Ed deqnest contained in io letter, I will 
rere roceed to make a observations on the points 
“atadbe th thig aitbors of th veincil 
*I quite agree wi' e } 
indicator, ‘if “made adjusted,’ 





and 
method of determining \the amount of 
fos ny Reger oe but Rapier __e i-tasbe 
rove the adjustment, sng: Soke in P 
Te te, cone Ne ela that thee 
concur in the opinion in the hé*e 
dead weight machine is of * trivial Tey sop 

“My views on that subject are set forth. ina paper which 
I communicated last year tothe British Association;* and I feel 
“= tonnes deheiee ee my observations on the point 

m. that paper. 

‘*On the question of the nécessity 6f ‘having a lever apparatus, 
in addition to the hydraulic indi¢ator, I there stated that ‘ although 
an hydraulic indicator, p ay comeeneted cmnected smeiy adjusted 
in regard to ‘its fitctlent stay safe as indicating 
Fag sufficient { rotation’ the cy ae — eed 

e purpose ce when co 
adjustment has been steainel en and also of Capecting any discrep- 
ancy which may subsequently arise from dirt upon the ram 
or plunger, or from any other cause producing irregular friction, it 
is necessary that every machine should be provided with a lever 







indicator, to which the chain may be directly a — and the 
strain ascertained by the lifting of a weight. Such an apparatus 
bearings, in order 


requires to be dia indicat fitted with knife-edge 


to to afford deli dications ; but as these are liable to deteriora- 
tion by too rh use, it is ’ better to reserve the lever ap’ tus 
as a standard of reference for adjusting the hydraulic indicator, 


which is not liable to deterioration by use. 1t is not necessary 
that the lever indicator should range as high as the hydraulic 
indicator, for if the two indicators register alike through a suffi- 
cient series of the lower strains, no discrepancy would be mani- 
a if the comparison were carried to the highest powers of the 
machine. 

“It seems to be admitted by the erainen’s report to Lloyd’s 
Committee, that some mode of checking and adjusting the 
hydraulic indicator ought to be adopted, because it is said that a 
less costly and more useful check would be afforded by substi- 
tuting for the compound lever machine an additional cylinder 
piston and lever, working with oil to the full extent of the 

pressure. I am not er to say that the lever and dead- 
weight arrangement is the only one’that could possibly be 
devised for she panes os it is the x oly on¢ ‘which is in actual 
use. The Board of to judge of ~ 
ventions for this — be! rg ey ate ‘reduced - 
practice; and it be time =a to give-their aaetion 
to the use of the was ot enol after it has been made and 
tried, and met with general eM There are ner pe 
about such an apparatus which, tay spinian. roi much 
consideration, and probabl ayo make practic- 
able. The oil in the ‘ey: would have "to sends its pres- 
sure the ‘strain on the chain, and ‘not. y by the 
pressure of the water, otherwise it would hot Sonlttins 


satisfied the lever band afte all it would’be a 
ac SS addithoal indiestor would’ not in its turn 


Seeios a tecahel tliat keep it in adjustment. 

juire a to it n 

ae ‘With regard to the Point that’the ‘of Trade tidhs 
only réquire the lever unin to range to one-fo of the 
maximum strain, for w ) machine’ is licensed, I 


would remark that frietion of 
the report appears to admit, 

at a loss to conceive how the t eptes of determining the strain 
could agree one series tobaen Gy tials through — 
In my opinion, if agreement be established by trials, paging =P 

to one-fourth the maximum strain, ‘the continu ree Khe 
ina pl aye be relied-upon up. to highest it of 

mac. 

OT emai variance also with the duthors of the Rare on the }- 
question of friction. They, say, as the error attributable ‘to fric- 
tion aes with the p no accurate compensation can be 
effected. I, on the other contend that if the hydraulic 
presa and the hydraulic indent both made water- tials by the 
usual ient of a Jesther ediiar, the: friction in--both «will 
increase with the pressure; but, at the same time, if attention be 
paid to the necessary adjustment of the extent of 7 abbing surface 
of the collars, the friction of the press and of the indicator will 
remain in harmony through all 9. It is one of the prin- 


cipal objects of the lever a ge to enable this adjustment to be 
made, and if 4 ~- neglected, great discrepancies may arise. 


The influe ion in the operation of testing is very 
important, necessary to understand the relation- 
ship which sat Ws exist between the friction of the press 


and that of the- indicator. Upon this point I will again quote 
from the paper to Which I have already referred. Alluding to an 
hydraulic indicator on the plunger principle, I there stated that 

‘A plunger without any friction would give untrue indications of 
the strain unless the press were also without friction; but friction 
cannot be avoided in the press, and therefore friction becomes a 
necessary element of accuracy in an indicating pl To make 
i t, it is only necessary to consi 


will be diminished in the same proportion as the te tn the 
eee of the strain upon the chain 


H Uthe proper and usual packing for the hydraulic press is a 
winters ; but as the lip-of the leather is pressed against the 

‘ace-vf the wt pew action of the water, the amount of its 
friction varies directly as the 


It is therefore 


a 


ram of the press, it is obvious that, with similar 
the rélative friction would be widely different in 
cases. ‘The friction may, however, be brought to a 


* See THE ENGINEER of September 15th, 1865, p. 175. 








os ec teen e e 
This adjustmen: 


—_ usly, 2 = prewedags mango ty Aad wih 
e is ‘ar greater than can arise from the 
estimated amount ofthe Friction. 

“* Upon this passage I would remark that I should consider a 
testing ine very imperfectly constructed if it did not afford 
_ means of instantly relieving the pressure independently of 
8 wet pumps. 

fa" ors of the report object to the Fe pen indicator,’ 
s wdiorisdn on account of oscillation, and practically, value- 
upon the operation of the other machines. 
say that this instrument a no useful purpose 
that well not , better fulfilled by the inex oo 
Pars dmulc apparel gauge (fitted with a register y appli 


re upon what experience of the dulum indi- 

ks are foun but Iam = that * the 
machine at Birk under the direction of the 

ur Trustees, the action of the pendulum indicator is 
80 trustworthy and satisfactory that, although only 
‘indicate the strain at the moment of fracture, it is 
relied upon for determining the ultimate proof strain as well, 
thereby superseding the use of the separate Teh fc peeed plunger 


Be oper fr dhe As to the preference w’ . om 
: spring pressure , os only 
o cLeiieetierae Benet pacer 


and ait gauge was resorted to. 
‘When the spring gauge is adapted for the high pressures required, 


the divisions of om pone are go. that which the po EBey 
Bitte te a Saas the Hernan ae " 
rare A ie 






















“With it ina tobe tna a 
one time, I cannot see that there would a item 


is the es Nanette fe resins ae 
new chain not previously tested is is so aly a Phe 
required for proving greater lengths would require to be made 
inconveniently long, or the operation would nae to be effected b 
taking repeated ho ds of the chain. To prevent tl a alternative 
think the Board of Trade have acted sing a 
limit of 1 and they certainly could not have padi 4 a more 
convenient limit than the length in which chains are almost inva- 
riabl Ape. to the testing wachine. 
conclusion I have only to remark, that I do not yet see any rea- 

son for modifying my opinion as to the correctness and fairness of 
the general conditions issued by the Board of Trade, but it is quite 
possible that improved methods of proceeding may, from time to 
time, be introduced, and when these are substantiated by trial, 
they will be entitled to receive the consideration of the Board. I 

ve, &c. ** (Signed) W. G. ARMSTRONG. 

** Newcastle-upon-Tyne, 12th May, 1866.” 













THE MINOTAUR, iron screw frigate, was last Tuesday placed in 
the steam basin at Portsmouth to be brought forward for active 
service, 

THE SANTORIN ErvPTIon.—The mens in the 9d of San- 
torin continues steady, without i Sir 
Roderick Murchison, at the anniversary meeting nt the Royal 
Geographical Society, cailed attention to the fact already noticed 
in this journal, that.the oldest eruption which took place in this 
harbour was on an infinitely grander and more colossal scale than 
the present one, and that each succeeding outbreak has been milder 
than its ‘successors. ‘‘These facts,” said the eminent speaker, 
* sustain’s View which, as an old geologist, I havelong entertained, 
namely, that the subterranean forces which anciently affected the 
surface and aoe the outlines of the earth, were of a more 





intense those which now prevail. is view is coun- 
Seiqreed & the region of extinct volcanoes in Asia Minor, and in 
‘grand outflows of Etna, or = former activity of 
Vesuvius its showers of pumice and ashes destroyed Pom- 
peii.” “Mr, Consul Lloyd has written to Earl Clarendon that: 


is evidence of the outbreak being of a more extensive 

than supposed by M; external Observation, He states 
on the authority of the commander of a Priissian surveying — 
that the channel between Neo Kaimeni and Palzo eimen, Ve 
formerly had a depth of more than 100 fathoms in th 
part, ro now only fifty fathoms, and that the depth round the 
inland’ of Ap > sume diminishing. Roderick 
ae ey considers the eaten its rekon form, as beneficial 


a wacape ofthe soot Bova gases ee inca below the fi EX tl 


has a consequent tendency to diminis' j force and number of 
the shocks of earthquakes, to which San’ is continually sub- 


jec 
A RerorM NEEDED IN THE PATENT’ ee efficiency of 
+ hat ‘valtiable branch “of “the t, the Patent -Offiee, «is 
much lessened by the long delays w: often intervene between 
the filing of an application and the “decision. We hope that 
if any amendment is made to the patent laws by this Congress, it 
will be aimed to cure this defect in the administration of the office, 
a defect which arises from an inadequate force, or else from a 
wrong classification of that force. There are now three classes of 
examiners, called ‘‘examiners,” “‘first assistants,” and “‘ second 
assistants.” If there was but one class, and each had equal pay 
and an equal share of work, the accumulations would soon be got 
rid of, without the necessity of increasing the force. The present 
system compels an examiner who has one or even two — 
to go over the work om before a case is finally di of ; 
it seems to us, if the assistants were made _ cipals, oa 
e 


each had his se: separate cau independent portfolio, work would 
soon be brought > se and = examining _ even be 
reduced in number, instead of being @ we are upon 


Patent-office matters, we owe it to the public and to PA remy to 
nt om, ot cot meee = Be tn oe a cae 

‘he patent overfi now, having t 
150,000 dols. cuasek "tad ade, cotaia ly from tee tan of 
inventors. What good will it do anyone to make the inventors 
who have to appeal on Be additional tax? Will that secure a 


more intelligént examination of their cases by the examiners? This 
proposed tax is odious; and we hope will refuse to it. 
On the other hand, Mh ele Ae few 


the direction of the Commis. 
been doing the ‘work 
by law to examiners 
of different classes of ‘invention. 


vs be 

assistant examiners who’ have, 

sioners, ae aan of Judge Maso; 

of f full examiners, th allowed 

who have independent 
0 mae the 
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NOVELTIES IN ELECTRICITY. 

Mr. WILDE’s ing hand-machine, for the production 
ear | _, Mn Wue' fort electricity, will require three men to turn 
it to give powerful electric ight, ao this wil be a bar to its us 


for illuminating and processes. Where steam 
> cheap, as at , the new machine has already 
industrially employed, Mr. Woodbury using it for his 


photo-relievo process for some time before Mr. Wilde’s discov 
was published. If Lenoir would allow the use of gas tinders 
on his principle in connection with the machine, at aly wage 
extraordinary charges which at the present time are fixed nome 
the gas engines desired to be sold in this country, it is not 
difficult to foretell that there would be a large demand for 
Wilde’s machines for numberless purposes. The consequent 
production of the electric light at a cost of fourpence or sixpence 
per hour, would, indeed, be a triumph of modern scientific dis- 
covery. A new method of manufacturing induction coils, so as 
greatly to increase the quantity of electricity produced from the 
same amount of magnetism, has just been made known at the 
Royal Society The attention of instrument makers has long 
been called to improvements in coils to increase the intensity of 
the current, and to lengthen the spark. Now the intensity of 
the current depends upon the length of the wire, which has 
scarcely any effect upon the quantity, whilst the quantity of the 
current increases with the diameter of the wire till it reaches a 
maximum. The new ~— is, to wind separate lengths of 
wire collaterally round the coils, and afterwards to connect all 
the positive ends of the wires with one metallic conductor, and 
all the —— ends with another, the result being a vast 
increase in quanti tity, and very little diminution in quantity. The 
wires are connected in an analogous manner to the way in which 
a large number of galvanic battery cells would be joined up to 
produce quantity. This principle will, no doubt, be scon tried 
with Wilde’s machine, and increase its already enormous power. 
A very novel application of tensional electricity is now to be seen 
at the Olympic Theatre, where, in defiance of historical facts, a 
humane astrologer, who poisons all Bluebeard’s wives in turn, 
“by order,” as the railway bills say, restores them to life again 
by the aid of a frictional electrical machine, directly his blood- 
thirsty employer retires from the scene of his murders. The 
oted of u the machine is peculiar, and deserves the inves- 
bn. «gaa of ‘the . The astrologer, dressed in a black 
robe covered with nondescript hieroglyphics, lays the lamented 
Mrs. Bluebeard on a couth, connects her feiidon with a large 
machine by means of a chain, then, throwing a cloth over his 
gp looks at her edgeways through the glass plate, in order, as 

he. states, ‘‘to take the focus.” The audience are further 
enlightened as to the use of electrical machines, when he begins 
to turn the handle, and charge a Leyden battery. The battery 
at intervals discharges its contents with a loud snap through the 
deceased lady. When the weather is damp, and the machine 
not in good working order, a carpenter behind the scenes pro- 
duces excellent snaps by the aid of a large whip. The lady is 
brought to life by degrees, the tongue, as might be expected, 
first becoming active, the other members of her body being 
revived in succession, till at last, completely restored, she flies 
into the arms of the humane resurrectionist, at which the faith- 
ful electrical machine in the background voluntarily indulges in 
a-succession of joyous snaps. 


— oO 
THE STEAM TRAVELLERS AT BLACKFRIARS 
BRIDGE. 

On the next page we illustrate one of five overhead steam 
trav cranes now daily employed in the construction of the 
new bridge over the Thames at Blackfriars. If our readers 
will turf to THE ENGINEER for February 24th, 1865, they will there 
find a general description of the gantry on which these cranes 
have to travel, and it will be understood that much care was re- 
quired in designing them to obtain a su result. 

The cranes are constru toa gauge of 55ft., and are calculated 
to lift and convey, with perfect safety, ten tons. Owing to the 
extreme height of the gantry—some 70ft.—and the unavoidable 
vibration, it is a matter of considerable difficulty to get ordina: 
steam travellers either to keep on the line at moderately hig 
speeds, or to prevent the movements of the engine from endan- 

gering the entire structure. Nearly all travelling cranes, whether 
worked by hand or steam, have the engine, gearing, X&c., tra- 
versing the beams of the traveller transversely, the effect of 
which is, that while the wheels exert their tractive force upon 
the rails they react upon the beams, pus’ them endw “a ¥ against 
the gantry while the engine is being pushed or ~ er forward. 

tp thee per alies aeehern FE sno this effect is very 
serious indeed, and to work with aubedte of machinery very 
powerful gantries are required. In addition to this the beams or 
girders of the traveller must be of an excessive strength, so as to 


carry the t of engine and boiler in the centre, and, in short, 
the whole t of the traveller is much increased by such an 
arrangement. The Blackfriars Bridge steam travellers have been 
constructed to overcome, as far as possible, these objections, and 
for that the arrangement has been adopted :— 
The main of the is composed entirely of wrought 
iron, the beams girders of the box description, and the end 


or wheel frames exactly similar. The long girders are hung behind 
the end frames so as to be supported a few inches from the level 
of the rails, so that on the machine, by acci: _ turning off the 
line it will drop ron the projecting ends of the girders and so 


remain quite saf 
The engine, = machina, and boiler are set up and fixed at one 
end, so that the ‘‘trolly” or travelling carriage may run under- 
neath, and thus utilise the whole space between the gantries. The 
from the winding barrel over a —> 
” round a return block, by which a double purchase 
isobtained, amd thence upwards over another pulley in the 


“*trolly,” it is made fast to the further end frame. By this 
means , ee ee ed to and fro the beams b 
means of a winding barrel close to the en epee 


the engine, receiving its motion from it by means of spur 
The crane is traversed longitudinally by means of a long 8 
extending transversely alo ie the beams, which gears ele 
wheels cast on the face of main driving wheels ‘Th This sh 
actuated by bevel garing, i in turn, is an by a 
strap from the e pulley. Having thus briefly describod 
the of the crane, we now come to its action. The 
speed of Loloting ten tons is from 35ft. to 40ft. r minute; five 
parm ae to 80ft. per minute ; and that of two a-half tons and 
under, in quick purchase, 140ft. to 160ft. per minute. With any of 
these loads the proper speed of tu traversing, i.¢., along the 
gantry, is 88ft. per minute, or one mile per hour, but in many cases 
this speed is exceeded; the speed of traversing the trolly and load 
beams minute. Upon 
gantry as that at 


taking 
are as poe l as 12in. out and 
sudden. The 
t the whole 


safety, 
ith att 
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line of rails. The friction clutches are calculated to have just 
sufficient grip to transmit the requisite power to effect the different 
movements of the crane, so that in the event of any undue strains 
coming upon the crane, the clutches at once slip, and so prevent 
any breakage or accident. The cranes are easily worked by one 
man, all the handles being conveniently arranged within his reach 
for such purpose, The advantages of this system may be briefly 
enumerated as follow:— 

(Virst, the approximate weight of this crane is only twelve tons, 
and such cranes are some 25 or 30 per cent. lighter for any given 
power of span than those with traversing engines. 

Secondly, the whole of the space between gantries is rendered 
available, except one foot at each end, by the use of a short trolly 
running under the machinery. 

Thirdly, with such a crane a very much lighter will 
suffice, especially at the end opposite to the anthieer the by 
the disposition of the machinery upon the beams resting on one 
gantry always, such particular gantry may be specially stronger ; 
and where two gantries are in use they may very advantageously 
and economically be braced (as in Blackfriars Bridge works) at the 
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| engine ends, the other end gantry being left free to adjust itself woah drawings kindly placed at our disposal by Messrs. Brown 
| an 


! to the double flange wheels of the travellers. 
Fourthly, in traversing transversely with the load there is no 
dangerous oscillation, consequent on the reaction of the propelling 


n. 





FLITcH GIRDERS. —In 1860 the following experiments were tried 


| wheels of those engines which run over the beams of the travellers, | at Woolwich Arsenal:—1. Two Memel deals, each 3in. thick and 


, the machinery in this case being fixed. 
Fifthly, every part except the wheels being constructed of 
' wrought iron the traveller flexibly yields and adjusts itself to the 
| various inequalities to be met with on lines of railway of such 
| extreme gauges, and supported on such temporary and high 
| timbers. We see no reason to doubt that the qualifications of a 
| really good overhead steam travelling crane have been fairly 
ised in those at work at Blackfriars Bridge. They have proved 
| themselves equal to doing the work safely, efficiently, and at a 
| much higher speed than has, we believe, ever been attempted in 
similar work before; and from first to last, so far as we are aware, 
| there has never been an accident in using them, excepting, of 
| course, sundry breakages of chains, &c., mishaps attaching them- 
| selves more to the use of worn-out and faulty materials the 
use of steam machinery. Our engravings have been prepared from 











9in. deep, on bearings 17ft. apart, were bolted together and loaded 
on the dred until they broke. The breaking-weight was 6,800 Ib., 
and the deflection 44in. 2. Similar deals of the same section and 
bearing were next taken and bolted together with a flitch «f 
wrought iron 9in. deep and’ Jin. thick, placed between them, anc. 
the beam was loaded as before. It broke with 18,0791b., the 
deflection being 44in. 3. The experiment was repeated on a beam 
similar in all respects to the last, but the load was distributed 
over the length. It broke when the weight was in to 
34,862 Ib. ; the deflection omy be we According to Hurst’s formula, 
the second beam should have broken with 16,009 Ib., and the third 
with 32,018 lb. According to Mr. Tarn’s formula (p. 412 of the 
Builder), the total weight which may be laid on the middle of a 
flitch beam, Yin. by 64in., and 17ft. between the supports, without 
injuring its elasticity, is 6,021 lb.—Builder. 
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TO CORRESPONDENTS. 
Noriozr.—A Srectat Eprtion of Taz Encryser is published for 
CIRCULATION. is edition, printed wpon 
for the purpose, will pass through the foreign 
post at the charge of a single postage. 
®.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Toe ENGINEER 
us to go to press at an early hour of the morning of 


caening of each week: hat ti 
0° auore i oncded for publ must be accompanied by the 
names and addresses of the writers, not necessarily for insertion, 


J. A. S.— The college has long since ceused to exist. 
A C.E.—A letter les at our office for this 
J.R.P. 


tensive scale. , 
W. R.—~Address the Secretary, Telegraph Construction and Maintenance Company, 


Telegraph-street, London, 
“AN ILL-USED PUPIL.”—Thanks for your good wishes. Your case is by no 
———_) , we regret to say. 


T. ¥.—We fear that it would be impossible to carry out your proposed arrange- 
eae ee a ee 
heat would be inappreciable, © 

T. K. M.—Rowan has several patents for compound engines. Possibly that for 
the 15th December, 1858, is the one to which you allude. You obtain them 
by writing to the Seal Patent-ofice. 

MESSRS, M. AND yy en of gy ote you refer are 
principally a . ips some of our correspon- 
dents can you with more ‘ite information, 

HALIFAX.— We believe not. There are scores of plans 





better position to advise you. 

excellent points in your suggestions, but there are also 
grave propose, which you have not touched upon. 
Thus, not one, but a thousand examiners would be to upon 
the novelty of all the inventions submitted to them; and we have reason to 
believe that their decisions could never be regarded as infalliblea—a fact fatal, 


we think, to your entire scheme. 
J. E. MORRIS.—For a compiete answer to your question we must refer you to the 
works of Rankine, Hann, Bourne, &c. The most important t connected with 


the theory of steam engines is the determination of the most economical point of 
cut-off, which depends on very complex conditions. In practice the cut- 
usually takes place at some point between three-fourths and one-sixth of 
stroke, although, in certain cases, steam is expanded nine, ten, and even fifteen 
times. It is perfectly practicable to expand steam down from 60 ib. to 
5b, on the square inch; but, unless extraordinary care is taken to maintain the 
temperature of the cylinder by the use of a steam jacket, d&c., such a high 
measure of will prove the reverse of economical. 

ERRATUM.—By an error we the invention of the steam steering gear 
described in THE. ENGINEER for June \st to Mr. W. Elder, of Liverpool. 
Mr. Elder resides, not in Liverpool, but in Dundee, N.B. 





ROAD-MAKING IN TURKEY, 
(To the Editor of the Engineer.) 

SIR,—In your number of the 18th May you give a very interesting and 
correct review of Monsieur C. Ritter’s excellent report on the Gimleck and 
Brussa Road, except where you say that “no curves of less radius than 8ft. 
have been admitted.” It should have been written of less radius than 82ft. 

I am happy to add that many other carriageable roa/s are being carried out 
on the same principle as the road reported upon. Fully to utilise these under- 
takings, it is necessary that a good breed of draught horses be introduced, 
which at present the country does not possess, the general breed being a light- 
shouldered 134 hands animal. However, Liome was not built in a day; and [ 
dare say that, by a little Government encouragement, supply will naturally 
follow demand. JOHN H, HUTCHINSON. 

Constantinople, 6th June, 1866, 

MEETING NEXT WEEK. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meet- 
ing, Monday, 18th June, at 8.30 p.m.: Adjourned discussion on “ Collisions at 
Sea, and their Remedy by means of an Improved System of Lights,” by Com- 
mander J. A. Heathcote, late H.M. Indian Navy. 
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PORTABLE ENGINES. 


PorTABLE engines are open to improvement. So are 
locomotives, marine engines, and, indeed, almost every 
machine in the world, but it would be very rash to assume 
that that which constitutes an improvement in one form of 
steam machinery must equally constitute an improvement 
in all. Yet this is precisely the mistake into which those 
not well versed in the details of mechanical engineering, in 
its commercial as well as its scientific relations, are liable to 
fall. Such men usually assume that the summum bonum of 
steam engineering is economy of fuel, space, and weight. 
There is no disputing that + ed things are very good in 
their proper place, but it is to be borne in mind that 
economy of fuel is not necessarily economy of money, and 
that it frequently happens that economy of space and 
weight are opposed to both. Thus a steam fire-engine is 
possibly the most powerful form of engine, space and 
weight being considered, ever produced ; but no one dreams 
of looking for economy of fuel from such machines. Again, 
where coal can be had for an almost nominal sum, as in our 
mining districts, the interest on the extra cost of a steam 
engine constructed with every modern improvement, as 
compared with the ruder machines habitually used, would 
come to much more than the value of the saving effected in 
fuel. Facts such as these are well known to many agricul- 
tural engineers, and we believe we shall have the voice of 
our ers with us when we say that the modern portable 
engine in its best form is an irably contrived machine 
which could only have resulted from skill and talent 
laboriously employed for many years in the endeavour to 
secure a given object. We do not assert that. the portable 
engine is eminently economical either in space or fuel, but 


we do assert that it gives first-rate results under the. 


Longridge).— Your letter is evidently meant for a publisher. We do not 
W. B.— We are unable to say positively. We think not. Certainly not on an ex-, 





most trying and that any very wide 
ture from a pattern now become phen A 
hardly be productive of much good. e 
It been gravely urged on ‘agricultural engineers that 
they should adopt a principle of construction embodying 
pressures of 150 lb. to 200lb. pistons of but 7in. or 8in. 
stroke, making 600 strokes or so per minute, and a 
six to nine fold expansion, while the boilers are to 
be so far reduced in size that an 8-horse power engine 
instead of en about 56 cwt. will admit of being 
drawn by a donkey. Such a bill of fare as this can be 
presented in very tempting colours, and we fear that many 
young engineers, seekers novelty, may fail to perceive 
the utter and absurd fallacy of such propositions at the first 
ight. ..There is not the least danger of old hands being 
en in; but it is worth while to expose errors for the sake 

of ap who are ham Bn — : 

e are‘not pre to deny that an 8-horse power engine 
which could be drawn by a Seuker would possess pone ad- 
vantage over an 8-horse power engine which required two 
horses, or perhaps three to haul it. But the advantage would 
not be very great after all. Horses are more plentiful than 
donkeys on lish farms, and farmers know very well 
that it is nearly if not quite as convenient to send a team 
as a single horse for a portable engine. Granting, however, 
that the donkey system was ection in one way, it is 
easy for most people to perceive that the c in design 
which it pel entail are not expedient. The weight of 
a boileris principally determined by the amountof itsheating 
surface. The material of the tubes, fire-box, &c., weighs on an 
average so much per square foot, and the greater the number 
of feet-the greater the weight, as a matter of course. An 
increase in the heating surface also practically, though not 
necessarily, entails an increase in the weight of the shell ; 
but leaving this aside for the present, we may safely 
assume that a portable engine boiler intended to evaporate 
steam enough for fifteen indicated horse-power, cannot 
possibly be made much lighter than it is now made by 


par- 
can 


first-class firms, without reducing . the allowance of 


heating surface and of water space per horse-power. 
It is. quite possible, of course, to produce a Moller 
in which the combustion may be urged to such a 
pitch of intensity that one square foot of heating 
surface will become as effectual as two square feet in an 
ordinary boiler ; and it can be easily demonstrated that if 

ressures of 150 Ib. are to be carried in 15-horse engines 
indicated, which can be drawn by a donkey, or even by a 
single horse, the combustion must be very intense indeed. 
It may be urged, however, that the size of the boiler can 
be kept down by the aid of expansive working. We 
admit that this is quite possible to a certain extent; 
but very few portable engines by good makers are now 
running which do not cut off at from half to three-quarter 
stroke, and even if we assume that expansion is 
carried out to seven-fold, it will still be found that a 
15-horse boiler (indicated) and an engine with a single 
cylinder, and but 7in. stroke, cannot be reduced to much 
smaller dimensions than those now in vogue without 
entailing the necessity for a fierce draught. These large 


| measures of expansion render a large cylinder necessary, 


notwithstanding 300 revolutions per minute, and the 
weight of the engine will be increased by the jacket- 
ting, &c., essential to the realisation of economy. 

In order to produce a small boiler, then, it becomes 
necessary to stow it full of small tubes, and to reduce the 
size of the blast pipe so as to produce an intense draught. In 
order to reduce the size of the engine it becomes n 
to run it at a tremendous pace. Is such an engine suitable 
to the ordinary purposes to which the portable engine is 
put by the farmer and contractor ? e answer in the 
negative without a moment’s hesitation. The contrary 
assertion is merely the result of a profound ignorance of 
the conditions under which such engines are worked—an 
ignorance which we could hardly find space to enlighten. 

e speak from the results of an extended practical ac- 
— with the designing, the working, and above all, 
the repairing of portable engines; and we assert that the 
great want of the present day is an eminently simple boiler 
with ample water spaces, and an engine of sufficient size 
to give out its power with a fair measure of expansion, and 
a boiler pressure not exceeding 60 lb. The considerations 
which apply to the constriction of locomotives or marine 
engines have nothing to do with the portable engine. Put 
an ordinary agricultural labourer after a week’s training in 
charge of a locomotive, and see what will come of it. An 
engine weighing a few hundred-weights, carrying high 
pressure, and working at a tremendous pace, requires great 
care in its construction, and a very high class of skilled 
labour in its supervision; and even then the cost of repairs 
is not trifling. Ample water space is required in the 
portable engine because no care is taken to keep the boiler 
clean. Every agricultural engineer knows that he is 
called upon to repair fire-boxes more frequently 
than any other part of an engine, except perhaps pistons 
or governors. They are usvally cracked about the 
pig or above the grates, or in the crown or tube- 
plate. e have seen many boxes with 6in. of deposit in 
the water space of the fire-box after a few months’ work. 
Just beneath the ring of the fire-door in particular, solid 
masses of indurated mud may usually be found. Tube- 

lates are cracked by over drifting tubes, rendered leaky 
o firing too hard and then opening the door to keep 
down steam. Crown-plates are cracked and bent, by 
shortness of water, and shortness of water is as often due 
to negligence on the part of the engine driver as on 
that of the water carrier. In seven cases out of ten the 
feed-water has to be brought from a distance by a man 
with a couple of buckets, or drawn by a horse in a barrel- 
cart, In either case the tank or tub is seldom kept full; the 
engine, so to speak, lives from hand to mouth in the matter 
of feed-water. Sometimes the water carrier loiters ; the 
water-level falls, and by the time a fresh supply of the 
fluid arrives, the top of the box has come down a little, 
and a crack isstarted. Then comes a leak, and all manner 
of filth is crammed into the boiler to stop it. We have 
seen two barrowfulls of an unmentionable material re- 
moved from a 10-horse boiler. In the height of “the 





paste of oil and chaff and stive combined. It is impossi 
that engines under such circumstances cen be driven at 
300 revolutions with success ; hot bearings avid cut brasses 
would be the rule. They are but too common now. We 
know how much care is required in the adjustment of 
brasses to a rapidly revolving shaft ; but the bucolic mind 
does not, and cannot be taught in a week or two. The 
ee ee ee ee Oe ees ee ae 

uctive of more or less trouble; to drive them at 600 
strokes per minute, yet retaining the ordinary simple con- 
struction, and a lift of 3ft. or 4ft., is out of the question. 
No ordinary attendant on a farmer’s engine would possess 
the skill required to keep them in order, even if they could 
be produced ; and we need hardly point out that the con- 
struction of a small pump intended to lift 3ft. and to run 
at 600 strokes per minute, is more than has yet been suc- 
ey eee 

It is hardly necessary to proceed further. We think we 

have said enough to show that pressures of 150]b. to 
200 Ib. would render the explosions of portable engines a 
matter of every-day occurrence, while engines running at 
300 revolutions per minute would but entail endless 
trouble, disappointment and expense on the luckless 
farmer who became a purchaser. e portable engine, in 
its existing form, is the result of a wise consideration of 
the conditions under which it requires to be worked, as 
well as of its economical efficiency. A great amount of suc- 
cess has attended the labours of our agricultural engineers, 
and they may. rest assured that nothing is to be gained by 
wide departures from received modes of practice. It is pos- 
sible that some people will differ from usin this matter. We 
beg to.place the following ical hint at their service :— 
The power of any — le engine may be doubled, or 
nearly doubled inthe following way: . Insteadof driving from 
the fly-wheel let a rigger half the diameter be used, hang 
a couple of hooks in the blast pipe or otherwise contract 
it, and fire hard with good coal. The speed of the. engine 
may thus be doubled. The same average pressure being 
maintained on the piston, a 4-horse engine will then, if 
ane | pushed, do the work of an 8-horse engine. At 
the end of twelve months let the expenses for coals and 
repairs of this engine be compared with the expenses of a 
regular 8-horse engine doing the same work ; the lesson 
will be found instructive. We have hid a practical acquaint- 
ance with overworked portables not easily forgotten. 200 1b. 
steam and 300 revolutions per minute are admirable things 
park pny but they are utterly out of place in the farm- 
yard or the colonies. In combination with a small boiler 
they simply mean an overworked engine, however plausibly 
the fact may be disguised, and we believe our agricultural 
engineers understand the secret of success too well to 
think of introducing such perilous but really not untried 
“ novelties,” into English homesteads, 


THE RIFLED GUNS AT CALLAO, 


Tue defeat of the Spanish fleet at Callao is undoubtedly 
a triumph for the Blakely and Armstrong guns (the first 
more especially), used by the victorious Peruvians, but a 
full consideration of the affair shows that it does 
not teach so much as might be ex about the rela- 
tive performances of ironsides and rifles. According to 
most trustworthy accounts, and more especially the report 
of Commodore Rodgers to the Secretary ef the American 
Navy, it appears that in the attempt on the land batteries 
of Callao the Spanish fleet was formed into two divisions, 
the first of which, led by the 7,000-tons iron-clad Numancia, 
with two frignaen, attacked the batteries on the south side 
of Callao, while the three other Spanish frigates engaged 
the Peruvian batteries. on the northern side. of the bay. 
The Spaniards are stated to have had about 240 smooth 
bore guns, mostly 32-pounders; the Numancia only and 
the three gun corvette the Vencidora, being armed with 
68-pounders. Private information, however, leads us to 
believe that they were provided with a few old-fashioned 
rifles, of cast iron, and hooped with wrought iron at the 
breech, The Peruvian batteries had in all only forty-five 
guns; but six of these were 500-pounder Blakelys, besides 
four Armstrong muzzle-loading shunt 300-pounder guns 
(presumably 10 in. calibre), which last are stated by Com- 
modore Rodgers to have been “ mounted on top of iron 
turrets.” We are informed that these turrets were in- 
tended to be used by the Peruvians on old wooden war- 
vessels, armed in the same way as the Royal Sovereign. 
Want of time, however, led to their erection on 
shore. The remainder of the Peruvian . armament 
consisted of 32-pounders, all mounted en barbette on 
batteries made of sand- to which were added brick 
masonry. It is repo that the different batteries 
were connected by a system of telegraphy. The Peru- 
vians had also two iron-clad vessels; one of these was 
a monitor, whose turret held one 68-pounder, besides a 
wooden vessel covered with iron rails, upon the same plan 
as those built by the Confederates, and armed with two 
68-pounders, one at each end. These ships must also have 
taken some part in the engagement, the monitor being, 
according to the American commodore, struck ten times 
without any e. We understand that the number of 
Blakely guns in the hands of the Peruvians was six, and 
not five, as stated by Commodore Rodgers. They are 
entirely of steel, except at the trunnions, which are of 
ronan iron, and they weigh 15 tons; their calibre is 11in.; 
the solid steel shot they t weighed 500 Ib; and steel 
shells of 400 lb., with charges of 60 Ib., 50 Ib., and 40 Ib. of 
powder. The construction of these guns was that first ad- 
vocated by Captain Blakely. They are all muzzle-loaders 
and upon the solid inte tube of steel is shrunk a ly 
steel jacket, intended to give additional. longitudi 
strength. Over this jacket is shrunk another tube, and 
then another series of shorter steel rings, one of which is 
of wrought iron, upon which are forged the trunnions. 
Guns of a smaller size, some of which are breech-loaders, 
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have been sent by Captain Blakely to all parts of the 
world ; 9 rg Aber i no doubt look upon their 
timely investment in modern ordnance as having yielded a 
return. 
The Blakely Ordnance Company's guns at Callao are,’in 
fact, the heaviest rifled ordnance that have ever been in 


action. Their calibre is only 2°3in. less than the famous 
Armstrong 600-pounders—both of which have given rather 
unsatisfactory results against the 
ness. It would be interesting to know more about the way 


in which the Peruvian iron batteries were pro the 
Armstrongs more especially; but it is clear that the comba- 
tants were most unequally matched. It is more than prob- 
able that Commodore has sent a private rt to 
his Government containing those details, and possibly not 
so favourable as his public account to the seamanship of 
the Spanish Admiral. 

The Peruvians had the usual advan of all fixed bat- 
teries worked against floating defences; while the Spaniards 
had only one ironclad in their whole fleet, and possibly with- 
out a single rifled gun on board, so that the batteries on 
shore were enabled to fight their ships at long range. The 
Spaniards hoped to drive the Peruvians from their guns 
by the greater weight of their fire; but the short range of 
their smooth-bores could not reach the batteries, and it is 
actually stated that “nine out of ten of the shots of the 
Spanish fleet fell short.” At perhaps scarcely greater risk, 
under the circumstances, they would have stood a better 
chance by hugging closer to the batteries; but it also 
ayeeee that they had not even sufficient shell, havin 
already unnecessarily expended the ter portion of this 
part of their armament on the defenceless city of Valpa- 
raiso, The Peruvians seem to have been more injured by 
their own shells than by those of the enemy, as it is stated 
that an Armstrong shell, with percussion fuse, clumsily 
handled in adjusting its studs into the bore of the shunt 
gun, was dropped on the ground, when it exploded, killing 
everyone in the turret, and amongst these the Peruvian 
Minister of War and Marine, who was literally blown to 
atoms. 

A mere previous statement of the relative powers of 
offence and defence of the two belligerents would have 
caused any one to foretell the result. Only about an hour 
and three-quarters after the firing began the Villa de 
Madrid, wooden frigate, had to sheer off with at least 
eight shot holes in her sides, showing the precision obtain- 
able by the rifles. By one shot in her steam pipe not less 
than eighteen men were killed and twenty-one wounded. 
Of these it is more than probable that a number were 
killed or scalded by the escaping steam, just as in a boiler 
explosion. The Spanish frigate was, in fact, towed out of 
action with steam escaping abundantly from below, and it 
is probable that the stop-valves could not be reached 
through the scalding volume of steam. Oneshot from the 
northern batteries appears to have passed right through 
the Berenzuela, cal punkers and all—another frigate 
which was = alongside the Villa de Madrid. She 
also, consequently, had to steam away, and by 2.30 p.m. the 
Resolucion and the Blanca having gone out of action, after 
being struck some forty times, the ironclad Numancia and 
the frigate Almanza were the only Spanish vessels still 
engaging the Peruvian batteries. These two last also drew 
off at a quarter to. eight. The Numancia is said to have 
been fought end-on to the batteries, thus causing some of 
the shot to glance; but one rifled shot pierced her 54in. 
iron plating and went partly through her wooden backing. 
The Almanza was cadiy enabled to stand so long 
under the fire of the batteries by partly sheltering herself 
behind the Spanish ironclad. 

We repeat, therefore, that this affair, however momen- 
tous to the prestige of Spain, has added but little to what 
is known. Even the vaunted heavy smooth-bores of the 
American monitors would have been useless on board the 
wooden Spanish vessels; though monitors fought at short 
range and end-on would have probably given a good 
account of even the iron-clad Peruvian batteries. The 
affair confirms what was known before respecting the 
dangerous character of iron splinters ; and the effect of the 
shattered iron rigging on the Spanish admiral, and no 
doubt many others of less note amongst his crew, shows 
that the common old-fashioned rigging has its advantages 
in action. This detail puts one in mind of the contrivance 
used with effect against us by the Sepoys during the 
Indian mutiny, which consisted in firing from a common 
musket a couple of bullets held together by a piece of 
wire. Another old lesson is that a wooden steam frigate 
must be the most dangerous vessel to fight, and that a shot 
in her steam pipes or boilers creates a havoc in her crew 
only exceeded by a shot in her powder magazine. The use 
of steam may, in fact, be said to bring with it a necessity 
for armour plating, or, at any rate, of increased defensive 
measures that would never be required in a sailing vessel. 

Further particulars, such as the number and weight of 
the charges fired from the heavy’ Blakely rifles, and their 
present state after such service, will no doubt be looked for 
with avidity in this country. It will be Captain Blakely’s 
own fault if he does not make political, or, rather, com- 
mercial, capital out of the affair. It is more than probable 
that the performances of his guns will contrast favourably 
with those of the Big Wills of Elswick of a not much heavier 
calibre. In the valuable returns showing the number of 
rifled guns, “of not less than 9in. calibre, and up to 13°3 in. 
“calibre, that have been tried by the Government,” moved 
for by Lord Elcho in the House of Commons (parliamen- 
tary paper No. 220 of this session), we find that the Arm- 
strong 13-0in. calibre shunt gun with ten grooves, weigh- 
ing 22 tons 15 cwt., was found unserviceable after only 
fifty-one rounds. With a charge of powder of 100 Ib. it 
fired five iron shot weighing 577 Ib., three steel shot of 
573 Ib., one iron shell of 569 Ib., and a steel shell of 567 Ib. 
It then fired two iron 569 Ib. shells, with charges of 90 Ib. 
and of 80lb. With 70 lb. of powder it was used with ten 
570 Ib. iron shot, nine 6201b., and five 670 Ib. shot of the 
same kind. The c were then reduced to 60lb. of 
powder, with which it fired five shots of 570 Ib., 620 Ib., 
and 670 Ib. respectively. After these fifty-one rounds it 
was found unserviceable. “The steel tube is split in at 
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“least eight of the greg the external coil is split at 
“the breech at one of the intermediate coils ;’ and it sig- 
nificantly states that the “full extent of the injury is not 
“ ascertained.” The Armstrong 13°3in. a (ten-grooved 
shunt), weighing 22 tons 18 cwt., was 202 rounds, 
with of 90 Ib. down to 40 lb. of powder. The three 
charges of 90 Ib. of powder were behind two 304 Ib. iron 
shot, and one 344 Ib. shot. we gs se 70 Ib. 
charges were placed behind 512 Ib. iron shot, and one 
iron shell of 6121b.; and thirty-eight rounds of the same 
weight of powder were with 518 Ib. iron shot. 
Twenty-five 598 Ib. shells were also each fired with 60 Ib. of 
a and several 612 Ib. shells with diminished 
e gun is, however, after the total of 202 rounds, still 
rted to be serviceable. “'There are various superficial 
“ defects and incipient fissures in the bore, and a bad weld 
“10in. from the muzzle, but nothing to cause the con- 
“ demnation of the gun.” It is more than probable that 
the steel Blakelys at Callao may give better results than 
this. 
THE WELWYN ACCIDENT. 

Ay accident of sufficient importance to completely stop the 
traffic of one of the test railway lines in the kingdom for 
some hours occ on Sunday night. The details of the 
catastrophe are sufficiently remarkable to demand some 
attention. Welwyn station, on the Great Northern line, is 
situated just twenty-two miles from King’s Cross, Im- 
mediately beyond the station the line passes through two 
tunnels, known r tively as the southern and northern 
e first is about a quarter of a mile, 
and the second about three-quarters of a mile long; a short 
a cutting intervening between the two. The floor of 
the latter tunnel is nearly on a dead level, and the roadwa 
almost agp! straight. The tunnel is carried throug 
the chalk, of which 50ft. intervenes between the brickwork 
and the surface at the centre of its length, where there is an 
air shaft. A train of empty goods wagons was despatched 
from King’s Cross about eleven o’clock on Sunday night, 
and proceeded with due regularity until it had passed about 
half way through the northern tunnel, when one of the 
flues of the engine collapsed, and the fire was nearly 
extinguished by the rush of steam and water. The driver 
finding it impossible to proceed with the train, sent his 
fireman to the guard at the rear. This man advised that as 
the train could not proceed up the slight incline, the driver 
should endeavour to run back to London—a step which he 
very properly refused to take; and finding that it was still 
possible to keep steam enough to run the engine alone, he 
uncoupled and prepared to run on to Knebworth, a distance 
of about two miles, for assistance. It is clear that the 
guard should at once have returned up the line to stop an 
following trains, but he appears to Lane placed too muc 
confidence in the signals at the entrance to the southern 
tunnel. About fifteen minutes after the engine broke 
down, a Midland goods train from London dashed into the 
end of the Great Northern train, smashing up the break- 
van, killing the guard and a man with him, and upsetting 
the trucks across both lines. Scarcely had this been accom- 
plished, when'the up Scotch meat train, entering the tunnel 
from the other end, ran into the débris of trucks obstruct- 
ing the road, and a third smash immediately resulted. All 
this was bad enough, but worse was to come. The Midland 
train carried inflammable goods, and the fire from one of 
the overturned engines coming in contact with these, a con- 
flagration resulted, converting the tunnel into a fiery fur- 
nace within an incredibly short space of time. The shaft 
was as nearly as possible over the burning materials. It an- 
swered the purpose of a stack to admiration, the flames 
ascending it, and at times lighting up the surrounding 
country; while the smoke and heat below the surface were 
86 oppressive and intense that it became impossible to take 
any steps to arrest the ay anere of destruction. Nothing 
remained but to suffer the fire to burn itself out. The fire 
raged during the whole of Monday, and it was not until 
the evening was far advanced that the tunnel could be 
entered. A strong force of navvies was then employed to 
clear the tunnel, and after many hours’ labour this was 
effected, and the Great Northern line is once more clear— 
the damage done by the flames tojthe brickwork being 
comparatively unimportant. 

An inquest was held on Tuesday at Welwyn to inqaire 
into the causes which led to the deaths of Joseph Wray, 
the guard of the train which first entered the tunnel, and 
John Rawling, a man who accompanied him in his van. 
The inquiry was not prolonged, and the jury easily arrived 
at a verdict of accidental death. That is to say, no one 
was to blame, except, indeed, the unfortunate guard, who 
had paid the penalty of his negligence with his life. Such 
a verdict will doubtless appear as strange to our readers as 
it did to us. Yet it is not very to see how the jury 
could legally have returned any other. It was proved by 
Mr. Hornby, of Peterborough, district locomotive super- 
intendent, that the tube which had collapsed had only been 
in two years. It was a two-inch brass tube, and the worst 
we can say of it was that it was very soft. The engine, 
built by Kitson, was nearly new, having run but 41,000 
miles since its delivery. The tube was worn away to 
nothing at the upper side, a short distance forward of the 
tube plate. The collapse of a tube is, however, a matter of 
such common occurrence that in this case it hardly deserves 
much attention; it only contributed indirectly to the 
catastrophe as a whole. The guard, as we have seen, was 
plainly culpable ; but what shall we say of the signalmen 
at the ends of the tunnel? According to the rules of this, 
as of every other well-managed line in the kingdom, neither 
two up nor two down trains should have been permitted to be 
in the tunnel at the same time. James Bradford, the Welwyn 
signalman, stated, in the most positive manner, that before 
he suffered the Midland train to enter the tunnel he 
signalled to Josepb Harding, the signalman at Knebworth, 
to say bp the ry was clear. In return he received a 
reply in a single word, “yes.” Harding, on the cont 
swore that he replied “no.” The alana ‘was oman 
ported on either side, and as both men appeared equally 
worthy of credence, and both were in the same position as 
copa criminality, it is clear that the jury could not con- 
vict either on the unsupported testimony of the other. We 


are disposed to believe that both men spoke honestly, and 
Tr is quite Pomible that Harding ‘thought he signalld 
t is quite possible i ou, 
“no,” although he really Seen “yea and it is also 
possible that although no,” the recipient 
read it as “yes.” In point of fact, it should be borne in 
mind that these two words “yes” and “no” are the most 
important in the whole code of modern railway signals, and 
we believe that sufficient care is not taken to make them 
absolutely distinct. Itrequires hardly a moment’s thought 
to strike a bell, say, once or three times, and when the opera- 
tion isconstan ormed it becc bsolutely mechanical 
However desirable extreme simplicity in the transmission 
of other messages may be, it appears to us that some means 
should be taken to ren the signalling 
a task requiring a few moments’ careful attention. We also 
believe t it would be pectestly Beare 8s and very 
desirable, to render the ines self-registering, so that a 
ent and indisputable record of every signal sent and 
received,. with the hour of transmission, would be available 
as evidence in such investigations as that conducted at 
Welwyn. The value of such a record cannot be over- 
estimated. Our railway telegraph system is no doubt very 
efficient, but it requires a few finishing touches to render it 
perfectly competent to meet the growing demands of our 
enormous railway traffic. 





GUN CARRIAGES, 


Ir is a humiliating fact that at this moment none of our 
ships, with the exception of the Royal Sovereign, is supplied 
with a useful armament. To all intents and purposes the 
heaviest guns in the service are the 1101b. Armstrong and 
theold-fashioned 68-pounder, both practically uselessagainst 
modern armour plating. It is generally assumed that we 
have no heavy guns at our disposal, but this is contrary to 
fact. We have many 7-in. wrought iron guns, and not a 
few 12-ton guns, quite ready for service, and recent innova- 
tions in Woolwich Arsenal render it certain that we could 
supply all our t ironclads with heavy guns in a few 
months. The truth of the matter is that although we have 
the guns we have no carriages on which to mount them. A 
pleasant predicamentata moment when Europeison the verge 
of a tremendous war! A considerable sum has been expended 
in carrying out a series of valuable experiments which 
did much to place at our disposal the information neces- 
sary to enable the Government to supply the want. Yet 
it is to be feared that those experiments will prove in great 
measure useless. From the competition on board the 
Minotaur Captain Scott’s carriage came forth with—to use 
Captain Key’s words to the gun’s crew—“ triumphant 
success ;” and on board the Bellerophon, Sir W. Armstrong’s 
carriage, although good in its way, was, as compared with 
the Scott carriage, a dead failure in rapidity of training and 
firing. It is impossible to read the evidence on the subject 
placed before the world without arriving at this conclusion; 
yet strange as it may appear, the successful carriage is to be 
rejected. We understandthat neither the dockyard nor the 
arsenal authorities at Woolwich are to be entrusted with 
the manufacture of gun carriages, but the contract is to 
be handed over to flswick, and our ships are to be 
supplied with carriages the result of a species of cross 
between the Armstrong and the Scott systems abso- 
lutely untested, and for which even a name has not 
yet been devised. No arrangement could be more un- 
satisfactory, and it is to be hoped that the Government 
will be called upon to explain at an yo A opportunity 
how it is that an invention, the value of which has been 
ascertained by prolonged and careful experiment, is now to 
be rejected in Rrenie of a design the merits of which have 
yet to be proved. The trials commenced on board the 
Minotaur, were continued on board the Bellerophon under 
the care of a committee, the members of which, instead of 
deciding in favour of the arrangement which gave the best 
results, have outstepped their province, and, becoming 
inventors, have recommended the construction of a 

i embodying Captain Scott’s running-in-and-out 
gear, his system of laying racers, and two other details 
of less importance. But the carriage is not to be 
known as Scott’s; we presume it will be called “The Com- 
mittee’s.” Sucha policy appears to us to be not only dis- 
honest but silly. It by no means follows that the intro- 
duction of certain features of one design into another, must 
bring both on an a On the contrary, unskilful 
combinations of existing designs are usually more defec- 
tive than original inventions carried out by men with even 
but a moderate knowledge of their subject. But, as far as 
we can learn, Sir William Armstrong will be employed to 
carry out the designs of the committee, and we have no 
reason whatever to conclude that the result will be more 
satisfactory than that obtained from Captain Scott’s 
arrangements as tested on board the Bellerophon. 

The matter is at present in a great degree shrouded with 
mystery. We cannot find that the Scott carriage failed in 
a single point. Its superiority to all others was so marked 
that even the committee does not dispute its merits. Why 
then not adopt it? It is alleged, we believe, that the 
members of the committee, although satisfied with the 
Scott tem, think that they can produce something 
better, But this thought has, as far as we can see no 
tangible basis on which to rest. Many of the features of 
the Armstrong carriage are to be embodied in the new 
design. Thus both carriage and slide are to be wholly of 
iron, yet those who are best acquainted with the question 
at issue know that a little wood is requisite to take up jar. 
When the old cast iron 32-pounders were mounted on cast 
iron carriages they constantly broke their trunnions off 
when fired in weather; but these fractures entirely 
ceased when the were mounted on wooden carriages. 
The trunnions of the mounted on the Armstrong 
earriage—which was wholly of iron—on board the Belle- 
rophon, did not break because they are of wrought iron, but 
the wooden deck under the rear racer showed evident 
tokens of the violent strains to which it was subjected, and 
the jar was so great = to split the eye chock fitted 
to the fore of the carriage. S ing as engineers, 
we believe K to be essential to the durability of a gun 





carriage that hard wood should be judiciously used in its 
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construction, for the same reasons that wood or some other 
elastic material I eB rnin eae 
mistake od i any tage ‘can be gained by 
4 ‘ 

It is only possible to account for the rejection of the 
Scott system on the supposition that the committee did 
not prepare its report in accordance with the ascertained 
facts, either’ because its members, following the example of 
the Ordnance Select i turned inventors, or because 
they were unable to distinguish between the merits of the 
systems tested. The composition of the committee was, 
to say the least, i . It was nominated by the 
captain of the Excellent, we believe, and of course approved 
pane Fee cg Two, if not three, of the officers were 

aptain Scott’s juniors in the service, a point not of much 
importance, pod bas but one which it would have been as 

to have avoided; and none of the members possess 
any special mechanical knowl It is further to be 
observed that although the trial, so far as it went, was 
conclusively in Captain Scott’s favour, it was not suffi- 
ciently extended to enable any committee to pronounce 
more than a qualified opinion. Thus the guns were never 
fired ata target at all, a point actually essential to the deter- 
mination of the amount of accuracy of working attainable. 
Again, Sir W. Armstrong’s carriage has not undergone any- 
thinglike the same test as Captain Scott's. We stated in THE 
Enainezer for May the 18th, that the greatest roll of the 
Bellerophon during the trials was 7 deg.; we have since 
ascertained that this oo, her maximum inclination, 
her steady heel being between 4 deg. and 5 deg., so that 
her roll each way was really not more than 2°5 deg. 
Practically the water was smooth. In the case of the 
Minotaur, on the contrary, the roll was really from 6 deg. 
to 13 deg., and on the top of this roll the Scott gun was 
fired repeatedly. It is highly expedient that before any 
— of mounting is introduced into the service 
the carriages fitted with old worthless guns should be fired 
at. That — -. ree we after running the 
largest number of shot obviously possesess an immense 
advantage. Again, there should be a further test intended 
to determine the smallest number of men with which a 

can be worked on the competing system, and several 
other points requiring solution will suggest themselves, 
As it is, we have not yet obtained all the infor- 
mation indispensably necessary to the construction of the 
best possible gun carriage and slide, but we know that it 
is possible to build carriages on which the 12-ton gun can 
be satisfactorily worked, and the next — to be done is 
to build some twenty of these and place them on board 
ships so that they can be further tested at sea. A certain 
amount of caution is very desirable, but we cannot see the 
wisdom of rejecting the information we have acquired at so 
much trouble and expense, and entering upon the construc- 
tion of a large number of hybrid mountings of the merits 
of which we are in absolute ignorance. In fact, such a 
policy is so directly opposed to the teachings of common 
sense that we are unavoidably led to the conclusion that 
there is some —- about the whole affair which we shall 
be glad to see cle: up. 





THE “CARRIAGE OR DEPOSIT OF DANGEROUS GOODS.” 

PaNIc-STRICKEN by the awful explosions of nitro-glycerine, an 
enactment of extraordinary severity has been sanctioned in the 
United States for regulating its transport and storing. Similarly 
severe laws have been passed there against boiler explosions and 
railway accidents, in spite of which that country has always 
been notorious for the frequency and magnitude of such disasters. 
The fact is that a great dist exists bet the theoretical 
enunciation and the practical execution of such laws, or indeed 
of any law. The public opinion and feeling of a whole country 
are not to be corrected by any law, however spasmodically severe. 
A much wiser and more moderate measure has been brought into 
Parliament by the President and Vice-president of the Board of 
Trade, and will no doubt very shortly come into force. Nitro- 
glycerine, or glonoine oil, is to be deemed specially dangerous 
within the meaning of the proposed Act, and other goods may 
be declared so by order of the Privy Council. All such sub- 
stances, whether in transitu or warehoused, are to be marked 
with the words “specially dangerous,” on the outside of the 
package “and any person who knowingly commits a breach of 
“the enactment shall be liable to a penalty not exceeding five 
“hundred pounds, or at the discretion of the Court to imprison- 
“ment, with or without hard labour, for any term not exceeding 
“two years.” Another clause provides that warehouse owners 
and carriers are not bound to receive or carry any gocds which 
are specially dangerous. " 

The gist, however, of the intended law is to be found in pre 
vious Acts bearing on other explosive substances, such as petro- 
leum and gunpowder. The “ Act for the Safe-keeping of Petro- 
leum,” dated the 29th July, 1862, begins with the definition 
that it includes “any product thereof” which gives off inflam- 
mable vapour at a lower temperature then 100 deg. Fah. Any 
vessel with a cargo either entirely or partly composed of petro- 
leum is subject to such special regulations as the harbour 
authorities of the different harbours may see fit to impose. 
More than forty gallons of petroleum are not allowed to be 
stored within fifty yards of a dwelling or warehouse, except 
under a special licence from the local authorities. Any infraction 
of the law may cause the petroleum to be confiscated, and the 
occupier of the place where it is stored can be fined to such a 
high amount as twenty pounds for each day during which the 
petroleum is kept in contravention of the Act. The mode in 
which the licences are to be framed depends entirely upon the 
option of the local authorities; but in case a licence = refused 
the applicant may memorialise the of State in England 
and Scotland, or the Lord-Lieutenant in Ireland. Forfeitures 
and = under the Act may be levied summarily, and 
petroleum can be searched for in the same manner as is enacted 
with respect to gunpowder, according to a previous Act, all of 
whose provisions bearing on searching are also incorporated. In 
applying the Petroleum Act to nitro-glycerine, however, there is 
no limit as to quantity—“ any quantity whatever of nitro-glyce- 
rine” is to come under its provisions. 

It might at first sight be deemed that, when due precautions 
are taken, there can be no more danger with nitro-glycerine than 
with gunpowder ; but it must be remembered that. it is‘a fluid, 
and as such liable to leak out of its receptacles; and further, that, 
as a fluid, the physically irresistible force of capiHary attraction 
always tends to favour its escape. On the other hand, it is quite 
@ new substance, the value of which is acknowledged, though its 
‘very novelty offers hopes that research may render its handling 
less dangerous, It is, indeed, stated that Mr. Nobel (the Swedish 
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dockyards. going into committee of supply, he 
will first call the attention of the House to the general adminis- 
tration and to the accounts of her Majesty’s d and the 


two returns, Nos. 465 and 465 I., dated the 4 day of July, 


1865. Mr. Seely will then move the following resolutions :-—“ 1. 


“That the course pursued in paving the roadways, and 
“other places in the with iron ballast was i ient.” 
This refers to a ent on the of the 


appears that they have been using a very large quantity of iron 
pig, bought some forty or fifty years ago, and then paid for at 
the rate of £5 8s., or so, per ton, for paving the yards. Good cold- 
blast pig is now worth fully £5 per ton ; and at Sheerness yard 
they have been laying down this costly material for such purposes 
as building the walls of clinker bins, chip bins, and sullage 
houses. At Woolwich yard not less than 2,363 tons have been 
laid down for Legg. agers 8,482, yards of the chain-cable store 
and testing house. The expense per square of labour in laying 
down the pig has been from 2s, to 6s, 5}d., “varying according 
“to local circumstances;” so that the paving has in most instances 
cost but little less than £5 per square yard. At Chatham yard, 
again, besides very large quantities used for peving, a wall, con- 
taining 108 cubic yards, and 830 tons of this cold-blast pig, has 
been built. At Portsmouth and Devon thousands of tons 
have also been used. At Portsmouth, 8,458 tons have been laid 
down for “ roadways,” and some 1,047 tons in the smithy—with 
the natural results that the place is very cold for the feet of 
the men in winter, is too hot m summer, and that the smithy 
floor is not so convenient for many shapes of forgings. 

He will also move :—“ That anchors are provided for the use 
“of her Majesty's navy without a due regard to economy;” pro- 
bably going fully into the accounts between Brown, Lenox, and 
Co., and the Admiralty—that firm having been for years the sole 
contractors for the chains, cables and anchors of the Royal navy. 
The last resolution will naturally be :—“ 3. That the manner in 
‘‘ which the affairs of the dockyards have been mi in these 
“and other respects renders it desirable that the superintendents 
“should be possessed of a practical knowledge of the business 
“carried on therein, and that it is also desirable that their term 
“ of office should not be limited to a period of five years.” 

Mr. Seely is the partner in the great Lincoln firm of millers, 
Keyworth and Seely, the sleeping and monied members of the 
agricultural engineering firm of Clayton, Shuttleworth, and Co., 
of Lincoln; and asa practical business man, there can be no doubt 
that he will do the greatest good to the naval administration. 


THE TRUE STORY OF THE GUNS. 

Tux true “story of the guns” is not to be learnt from such a 
book as that of Sir Emerson Tennant’s—now known to have 
been written in a spirit outrageously partial to the Whitworth 
ordnance—for the very good reason that the author is, or was 
until lately, a shareholder in the Whitworth Ordnance Company. 
An outsider can only get at the true story from such a source as 
that of the return (Parliamentary Paper, No. 291, of this Session) 
moved for by Mr. White, M.P., of all the Whitworth guns tried 
up to the present date, “with particulars of their weight and 
“dimensions, number of rounds fired from each gun respec- 
“tively, the conditions under which each gun was fired, and 
“the nature and composition of the ammunition employed.” 
From 1854 up to the present date thirty-seven Whitworth guns 
have been tried by the Government. Homogeneous metal is now 
Mr. Whitworth’s favourite material, but he has also tried brass, 
cast iron, wrought iron, and steel. The first were rifled in 1854, 
the last in 1865. Bearing in mind the hexagonal bore used by 
Mr. Whitworth, we note that the smallest “minor” calibres 
were the six 1-pounders (1°194 “minor,” 1°324 “ major” calibre) ; 
the Whitworth guns with the widest calibre were the 32- 
pounder, with a 6°715in. major calibre (32-pounder), and the 
7-inch calibre muzzle-loader, weighing 7 tons 9 cwt., the heaviest 
Whitworth gun tried. This last gun was also fired with charges 
of 27 lbs. of powder—the heaviest charge put into a Whitworth 
gun. The heaviest projectiles were also two 156 Ib: iron shells, 
fired from thisgun. Few of his guns stood more than 200 rounds, 
and stillremained serviceable, In 1861 one homogeneous metal gun 
burst after eight rounds. The 70-pounder muzzle-loading, homo- 
geneous metal gun, rifledin 1864, with a 5:53 major, and a 5:003 
minor calibre, and weighing 3 tons 17 ewt. and 1 Ib., stood 3,033 
rounds, the greater number of which were fired with 10 lb. 
charges, by the Armstrong and Whitworth Committee. This 
gun has since been bisected for examination, when the angles of 
rifling were found deeply fissured; one hoop was found split 
throughout its length all but five inches, and another split 
in two places. The only part of the breech uninjured was an 
outer hoop. The sectional area of the fractured portion is only 
about two-thirds of the whole area, and it is a wonder that the 
gun withstood the last charge. 

As none of Whitworth’s guns were above 7in. calibre, an 
account of their performance could not be included in Lord 
Elcho’s return (No. 220) of the number of heavy rifled guns 
tried from 7 in. calibre and up to 15°2 in. calibre. Only one of 
Whitworth’s guns figures here—the 7 in., which was found 
unserviceable at the nineteenth round, In this valuable table 
is specified the mode of rifling employed, the number of rounds 
fired, the charges of powder, weight and nature of the projectile, 
and the state of each gun after the last round. The accounts of 
the performances of thirty-one heavy guns are given in this way, 
beginning with Sir W. G. Armstrong’s two Big Wills, of which we 
speak elsewhere. The majority of the guns tried were those 
made at. Elswick, but we also have the ‘ormances of Mr. 
Thomas’s two unfortunate (made with three ribs for the 
rifling); three of Major iser’s; one only of the Blakely 
Company’s; one oval-bore Lancaster; one French gun, with three 

ves; and a 5-grooved Commander Scott's gun. These half- 
ozen sheets of paper give the results of millions of expenditure ; 
they prove neither more nor less than the astonishing fact that 
we really have no gun as yet, and artillerists will do well to 
weigh such data, 
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consumption of coal, the relations which one is likely to bear to the other; 
and whether there is reason to believe that coal is wasted either by bad work- 
ing or by carelessness, or neglect of proper appliances for its economical con- 
sumption, and whether they would recommend legislation with a view to avoid 
such waste. The question of coal supply was one of vital importance, and at 
the present moment especially, it behoved the House to have a full discussion 
of the subject. Sir W. , than whom there was not a more talented 
man as an engineer in , had pointedly alluded to it at a meeting 
of the British Association some years ago, and since then no less a man than 
Mr. J. Mill taken the matter up, and had drawn the attention of the House 
toit. The C of the Exchequer also on an occasion of the gravest im- 
portance, namely, in the financial statement, had treated of it, and had drawn 
from the probable diminution of the supply in succeeding generations the moral 
that as 'they would probably not possess the advantages we now had—of an 


into which it divided itself, and the first was as respected depth. Unless they 
could ascertain at what depth coal could be worked it was plain that they could 
hardly arrive at any very accurate conclusion what their resources were likely 
tobe. Then 


neath the recent formations; then came that most complicated anc diffi 
cult question of the rate of consu and whole series of questions 
ing tothe best and most ption. Mr. Hull had limited the 
depth at which he supposed it would be possible to work coal to 4, and he 
mated that none who us would be able to work it at a greater 


it came 
depth. That limit of 4,000ft., if the proposition could be maintained, at one fell 
stroke cut off in the coal fields of South Wales alone the gigantic quantity of 
24,000 millions of tons, which lay at the average depth of 4,000f%. That coal, 
reckoning its consum; at the present extravagant rate, would continue to 
supply England for at least 1,400 years to come. Its value, at t prices, 
was £6,000,000,000, or something more than seven times the amount of 
the national debt. Not only that, but it would cut off an enormous quantity 
from other large coal fields in the north, and some of the valuable coal fields 
lying immediately beneath some of the more recent formations. It was plain, 
therefore, that if the available coal was limited to the depth of 4,000f., com- 
paratively little would be got. But what were the grounds upon which Mr. 
a ee SO ees They were two, the temperature and the 





cost ing. The question they had then first to consider was, what was 
the depth at which the mean tem the earth was so high as to prevent 
human beings from working. He did not deny that the lower they went the 





not exist at that depth when the circumstances were changed, and were 
adopted of conveying fresh air to the bottom of the mine. The fact was that 
the longer a shaft remained open the cooler the strata of the coal became, in 
consequence of the continued descent of a column of cool alr. They had 
abundant proof of that if they took the figures respecting Roubridge colliery, 
given in Mr. Hull’s book, and compared them with the state of things 
that existed at the present moment in the same mine. At the time that Mr. 
Hull made his investigation the temperature of Roubridge Mine, at the bottom 
of the shaft, a depth of 1,200f%., with a mean surface temperature of 58 deg., 
was 80 deg. ; but in two hours and three-quarters, in consequence of the cooling 
process alluded to, it had fallen to 72 deg. Miners always found that when 
they first sunk a shaft to any considerable depth the temperature was much 
higher than afterwards; bat he would, upon this point of temperature, give the 
House some statistics, drawn from experiments made in the mines with which 


ing temperature obtained in mines at least half the 


shaft, and, at the same time, cause the rapid cooling of the strata 
itself by making a communication between this small enclosed 

upceast shaft, thus causing the descent of a considerable current of air by the 
side of the strata. Something had been said about the barometric pressure, 
but Mr. Jevons had ably disposed of that point; but he 

adopted on the Continent by means of rarefaction, and 


machine would also, by and by, have a material effect. 1t depended for 
its working on the compressed air engine, and the first difficulty they had in 
working it was that the cylinders in which the air was compressed became so 
Ne eee ee ee ee oe ae 
linders had roa eS ‘ater ; but when the ~ on 
cy’ to w ; air was given 
othe rarefaction Uecame wo Fapd that ancberaieuiy aro, and it wae 
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» and hard to work. That was not the fact. He had been 
ssured by Mr. George Elliott, probably the largest coal-owner in the kingdom, 
that instead of being more difficult to work it’ was easier, and that the greater 
ease of working at a great depth d for the i dcost. Then 
came the question of water. He never knew an instance of water finding its 
way to the bottom of a deep mine. Water was to be found in the superin- 
cumbent strata, but it could be stopped back by proper precautions. With 
regard to ventilation it was asserted that it was more difficult to ventilate a 
deep than a shallow mine. The contrary, however, was the fact; the power 
of ventilation increased with the depth of the shaft, as the strength of the 
dranght increased with the height of achimney. Then came the question of 
the increased cost of working adeep mine. The first cost of ppening a deep 
mine was greater than that of opening a shallow one. He would take, for 
example, £250,000 as the original capital in excess of what was required for 
working an ordinary mine. That sum was equal to sixty millions of pence. He 
would imagine that the mine * won” 2,000 acres, which would represent three 
miles in one direction and one mile in another. With these conditions, one 
foot of coal, extending over the 2,000 acres, would give 1,500 tons to the acre, 
equivalent to three millions of tous, at the same rate twenty feet of coal would 
be equivalent to sixty millions of tons, and Id, perton upon that quantity would 
return the entire of the original capital of £250,000. In the case of a thickness 
of 10ft. 2d. per ton would recoup the whole of the original capital. The ques- 
tion of outlay resolved itself into a matter of Id., 2d., or 3d. per ton. The 
only real increase in the cost of deep mines would arise from the expense of 
working, and that was a very small matter, owing to the improvement in the 
appliances for raising coals from great depths. Mr. Geo, Elliott and Mr. 
Knowles had both assured him that such was the cae, and he could also speak 
from personal experience. They were arguing the question with very little 
dge of the impr which had been made; and his opinion was 
that the mechanical genius of those who were to succeed them weuld be as 
great as that which had been developed in the present generation. The real 
question as to the cost of coal was the question of wages. He found that 
upwards of 60 per cent. of the total cost of raising coal was expended for 
wages. He believed that if ever the manufacturing industry of this country 
was curtailed, it would arise from the want of labour. The darkest spot in the 
horizon of this country was the labour question, and he could not but deplore 
the fact that the State lent itself to emigration. Every able-bodied man that 
left the country took with him a proportion of the pith and marrow of the 
national wealth. He now came to the question of the resources of our coal-fields. 
Two or three years ago he had urged the noble Jord at the head of the 
War Department the desirability of a survey on a larger scale of 
the mineral districts of the country, but more particularly as a generation had 
elapsed since the last geological survey was made. Mr. Hulle, in his book, in 
estimating the resources of the coal-fields of South Wales, had assumed that 
the thickness averaged 274ft., whereas he (Mr. Vivian) calculated that thickness 
at 60ft. According to Mr. Hulle’s estimate the quantity of coal would amount 
tu 48,000 millions of tons, but upon his own estimate the product would 
amount to 73,000 millions of tons. The hon. gentleman, after referring to the 
calculations of geologigts, said there ought to be a thorough investigation into 
the large coal-fields of this country. He did not think that the rough calcula- 
tions which had been made ought to satisfy the minds of hon. members. If 
these investigations were properly made now they might never be required to 
be made again. ‘The hon. gentleman then pointed out that it was probable 
that coal existed under the greater part of the south of England, and even 
under the metropolis. Many able geologists believed in that, and from the in- 
dications in this and In the northern part of France there were very strong 
reasons for the belief. He would next refer to the important discovery in 
America of the encrmons beds of mineral oil. It had brought about 
almost a social revolution in that great country, for all must have 
heard of the colossal fortunes that had in a short period been made 
out of oil, The discovery would play a great part in reference to heat and 
light; but mineral ofl was not wanting in this country, for in Scotlant 
there was an abundanse of it to be found in the shales, which were more 
or less rich, and which were now being worked to a vast extent. He next came 
to the important question of consumption. Sir William Armstrong stated the 
increase to be 2,750,000 tons perannum, while Mr. Jevons set it down at 2g per 
cent. Mr, Jevons fixed the consumption in 1961 at the fabulous amount of 
2,607 millions of tons per annum. Now, last year’s consumption was 
92,807,000 tons, and he asked how had it been consumed. The calculation was 
that for domestic purpoges the average consumption was’ one ton per individual 
per annum, which would give 30,000,0 )0tons. Ireland took 24,500,000 ; expurts, 
y,000,000 ; manufacturers, 29,500,000; making in all 92,750,000 tons. The 
domestic consumption could not increase more rapidly than the population, 
which increased only five and one-fifth per annum, and our increase in exports 
would hardly exceed that of the last ten years. In 1854 our exports were 
4,309,000 tons, and in 1364, 8,810,000 tons, being an average annual increase of 
10} per cent. per annum, whereas the increase during the last three years had 
been only 34 per cent. per annum. But there was an enormous increase going 
on in the consumption of coal for the manufacture of iron. In 1854 the 
quantity of pig iron made was 3,069,448 tons, in 1864 it was 4,767,951 tons, 
veing an increase at the rate of 54 per cent. per annum. If iron produce 
increased at this rate the consumption of coal must also increase, the quantity 
required being for pig 24 tons of coal for each ton of iron, and for conversion 
into bar or wrought iron 34 tons. He fonnd that the consumption of coal in 
making fron was now 24,435,747 tons per annum, so that in a hundred years 
you would have the fabulous quantity of 2,;75 million tons of coal employed 
annually in the manufacture of iron. How did this agree with Mr. Jevons’ 
calculations? It led to the ridiculous conclusion that in one hundred years the 
consumption of coal in the production of iron would be more than Mr. Jevons 
gave for the whole increased consumption of the country. With respect to the 
stock of coal unexhausted; he found it estimated at 83,000 million of tons, of 
the value, at 5s. a ton, of 21,000 million pounds sterling—that was to say in our 
known coal fields, and not speaking of others which might yet be discovered, 
Besides this there was the supply in other parts of the world In America there 
were 196,000 square miles of coal ; in France and Belgium, 12,000 square iniles ; 
in Khenish Piussia, 900 square miles; in Russia, 11,000 square miles, with 
numercus quantities almost all over the world. Something also must be put 
down for the improvements which were being constantly made in the working 
A few calculations had been sent in by Mr. Bayset, who had much 
edge of the coal-ficlds of South Wales. He acted as agent for Lord 
Tredegar in his extensive mineral property, and had charge of something like 
fifty collieries, and the facts which he was about to state were contained in a 
paper read by that gentleman before the Institute of Engineers in South Wales. 
€ gave one instance of a colliery of twenty-seven acres, worked by long 
wall, in which he found that, comparing the computed quantity of coal with 
the actual quantity got, there was 4 loss of 6°40 per cent. ; in another of twelve 
acres, the loss was 2°14 per cent. Then he took an instance of stone and 
pillar work over thirty-six acres, in which the loss was 34 per cent., and in 
another case of sixty-four acres the loss was 39°84 per cent. Undoubtedly 
there was a great difference, and he did not believe such losses as those which 
he had last mentioned usually occurred ; if they did it was very lamentable. 
He now came to the question of the saving of the consumption of coal, and it 
must not be thought that a great saving could not be made, Every manufac- 
turer who c d coal dered it one main element of his business to 
reduce as much as possible the consumption of coal. There had been many 
inventions for this purpose which had been most successfully applied. The 
dense volumes of — which formerly came out of the chimneys were now 
consumed and turritd to every imaginable purpose. By one of the most splendid 
inventions of the day, that known as the Bessemer process, immense quantities 
of coal had been saved, and would be saved, and the iron produced by that pro- 
cess was much more durable. Rails had been made which could be guaranteed 
to wear sixteen years, whereas before the best soft iron would not wear more 
than six months. Then in some works in which he was interested for the 
manufacture of spelter, they were doing the same work now with one-fifth of 
the coal that they used tormerly. In fact it was impossible to say to what 
extent they might not go in economising cval, fur day by day inventions were 
being brought out for that purpose. He hoped that he had now destroyed the 
notion that there would be a speedy end of our supply of coal. It remained 
for him now to notice the amendment of which notice had been given, and by 
which it was proposed to refer this matter to the Geological Society. No one 
had greater respect than he had for the members of that society, but ~ thought 
of kind should be referred to practical men. hoped to 
the Dake of Argyl! at the Lead of it, and mencummened 
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entirely agreed in those ons. 
ance, and they might deperid upon it the attention of the nation would be con- 
centrated upon the investigation. The whole trade of the country might be 
affected more or less by the results of the inquiry, and they must yin aa public 
confidence in the Lond fides of the inquiry and the 
7 order to do that it would be absolutely necessary to “combine eae maximum 
ti and ledge with perfect independence of any 
pl class of opinion or interest. The inquiries might with ad- 
vantage be directed to the resources of other coal-producing Countries, 
the price of coal at the pit’s mouth in those countries, the price at 
which it was delivered at the centres of manulacture, and the price at the 
several ports of ship r. » who had written with ability in 
reference to the existence of coal beds under the red sandstone, had for thirty 
years held the opinion, and had proved it by facts, that there were great supplies 
of cual in store, the existence of which had been hitherto ignored by the great 
body of scientific men. He did not expect the Government to engage in costly 
experiments, but it would be well if they could stimulate individual efforts in 
the direction of testing Mr. Holdsworth’s statement, and such efforts, he was 
sure, would not be wanting. One excellent result could not fail to attend this 
inquiry, and that was that the attention of the public would be directed to the 
importance of greater economy in the use of the article. Notwithstanding all 
the adaptations of science to the construction of furnaces, and the various 
appliances to economise the use of coal, there was still great room for improve- 
ment. The use of coal might be classed under three great heads: its use for 
household purposes, its use for the es of motive power, and its use in 
the manufacture of iron and other 1 fi There must be 
greater cconomy ia the use of coal in private eh The only principle upon 
which grates were constructed for living rooms and kitchens appeared to be to 
consume the greatest amount of fuel and to afford the sinallest amount of heat. 
And that was the state of things in a country which prided itself 
upon its science. No doubt improvements were going on, and, 
as a proof of that, he need only mention that whereas four years 
ago the consumption: of coals in the army, for cooking amounted to 14 lb 
per man per day, it was now only halfa pound, and in many regiments it had 
been reduced to 81b. a month. With respect to the production of motive 
power, it was the opinion of Sir William Armstrong that the average quantity 
of coal expended in realising a given effect by means of the steam engine was 
thirty times greater than necessary, and yet fully one-fourth of the whole 
quantity of coal produced was employed in that way. As to manufactures, no 
one who lived as he did in a great coal country could have failed to remark 
with regret only equalled by his surprise the volumes of smoke which were daily 
and hourly poured forth from the many large chimneys: and that smoke was 
nothing but waste of fuel. It had been calculated that two-thirds of the whole 
heating power escaped undeveloped into the air, and that which was the ground- 
work of our industry was employed only to destroy the fair face of nature. In 
the construction of new furnaces economy of fuel was studied, and he was 
persuaded that these appliances would pay themselves over and over again if 
introduced into existing furnaces. They were told that perhaps in afew years’ 
time electricity would be the power employed for all purposes of locomotion ; 
but even if the ingenuity of man succeeded in adapting it to the purpose, it was 
the opinion of Sir W. Armstrong, coal would be the cheapest and best element 
ou which to concentrate the electrical furce. After some further observations, 
he concluded in the words of Dr. Buckland in a note to his treatise on the coal 
supply :—-** This highly favoured country has been honoured with mineral 
treasures in her strata of coal more precious than gold or silver. From these 
sustaining sources of industry and wealth let us help ourselves abundantly, and 
liberally enjoy these p.ecious gifts of the Creator, Let us not refuse them, or 
by wiltul neglect or wanton waste destroy the foundations of the industry of 
future gencrations.” 

Mr. TORRENS moved as an amendment, “ That a special report as to the ex- 
tent, quality, and cost of working coal in the United Kingdum be directed to 
be made by the persons charged with the conduct of the geological survey, and 
that the same be laid before Parliament with the least possible delay ” His 
sole object in the amendment he had put upon the paper was that being 
acquainted with some emuineut geologists, and knowing the value of the services 
rendered by the geological departmeut, it had appeared to him that it might be 
mistaken by the public as a slight upon that department if it should be passed 
over and a new commission constituted. He hoped the Government would 
consent to an inquiry, whatever form that inquiry might assume; and he would 
add that to Le effective it must be thorough and impartial, and above all there 
should be no parsimony with regard to the means placed at the disposal of the 
cou.mission, to whom plenty of time should be given, and the House should 
withhold iis hand from legislation until the report of the commission was 
received. 

Sir G. GREY said it was impossible to overrate the importance of the question 
which had been brought before the House with so much knowledge and ability 
by the hon. member for Giamorgansiire. ‘The Government felt the full im- 
portance of the inquiry asked for, and were prepared to concur in the spirit of 
the motion made by t e hon. member for Glamorganshire, The only question 
that appeared to b: in dispute was as to the means and agency by which the 
inquiry should be conducted, and upon this he would say a few words. 
Whether the Government entertained the more sanguine view expressed by the 
hon, member for Giamorgaushire, or the less sanguine view entertained by 
other hon. gentlemen, they could not do more than express their own opinions. 
It was proposed by the motion befure the House that tue commission should 
inquire into four main points, The first was the amount of coal at present 
exis.ing in the coal-fields now in work, and which might reasonably be expected 
to be hereafter available. This was a subject upon which he believed a great deal 
of valuable information might be obtained, which although not absolutely accuraie 
would be approximately accurate. With regard to the next point, namely, 
whether it was probable that coal existed under the new red sandstone, that was 
& point on which it would be more difficult to obtain the same amount of infor- 
mation as could be ovtained with regard to the coal-fields now being worked. 
The hon. member for Glamorgaushire anticipated that coal would be found 
even under the chalk formations of the country, but he (Sir G. Grey) doubted 
whether the commission would be enabled to obtain any reliable data upon 
that point, but the inquiry would be directed to that portion of the subject, anu 
he trusted the result would be satisfactory, and would tend to allay the alarm 
that had been felt upon the matter. ‘Ihe third point was the consumption and 
exportation of coal. Most accurate information was furnished upon that sub- 
ject by the i blished by the Geological Survey. With regard to the 
fourth point, whether there was reason to sup) that coal was wasted, that 
was « matter of the greatest importance. His hon. friend had conseuted to an 
alieration which he (sir G. Grey) had suggested in the address, on the ground 
that he thought it undesirable that they should legislate with a view to compel 
persons to adopt particular modes of workivg, or to avoid waste in the use of 
coals; and he believed that the chief benefit that would be derived from the 
inquiries uf the commission would be that they would be able, as he trusted, to 
show that it was to the interest of all parties who were engaged in large manu- 
facturing operations to adopt those inventions which had been brought into use 
fur the purpose of economising the consumption of coal. There was one point 
on which he would qualify what he had to say as to legislation, and that was 
with refi to the question of the ption of smoke. He had stated on 
a former occas‘on that there was in almost every large town in the kingdom a 
law which, if put in force, would tend very much tocheck the great nuisance arising 
from the non-consumption of smoke. If the bill on the orders of the day for 
that evening received the sanction of Parliament it would not only do a great 
deal towarus the abatement of the smoke nuisance, but would also be to the ad- 
vantage of those who dreaded the expense of the appliances for the consumption 
of smuke. With regard to the mode of inquiry, he bad placed himself in cum- 
munication with sir KR. Murchison, the head of the Geological Survey depart- 
meut, and that gentleman inturmed him that a special inquiry could be insti- 
tuted by that department, by which the fullest information required could be 
obtained. Sir &. Murchison said that the result of the inquiry would afford a 
fair approximation of the duration of the present coal-fields at the present rate 
of piion; aud he adved that such an inquiry would demand the services 























practical, and mixed commission, who would once for all go into this q 
and, if possible, set it at rest so that the public might not be frightened out of 
their iis as to the probable exhaustion of the coal fields of this country. 

Mr. LIDDELL, in seconding the motion, took it for granted that they were all 
agreed as to the importance of the subject, for it was a mere ——— that 
the manufacturing supremacy of this country depended upon and abun- 
dant supply of coal, and it would egpeer as if the pork me “of the people was 
only limited ~ the power of the earth to supply fuel. He would not attempt 
to enter into the geologieal or geometrical calculations of his hon. friend, but 





of a good many members of the survey department fur a = of eighteen 
months, and would cyst about £5,000. But on with the 
department of science and art of the Privy Council, he (sir G. end ena Gon 
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Survey without interrupting the important work on which they 
were engaged, namely, the gevlogical survey of Great Britain. The Govern- 
ment, therefore, thought it aesirable to associate with the chief members of the 


Survey department men of great practical knowledge and experience 








supply of coal, but there was one point upon which his hon. friend was very 
sanguine, which must be referred to a commission such as that the Government 
had assented to, namely, what quantity of coal might be expected from the 
beds under the new formations, It had been urged upon the Government that 
they ought to hand this question over to a commission wholly composed of 
scientific men, but the Government could not shut their eyes to the 
fact that there had been certain differences of opinion on this sulject 
between scientific and practical men; and while scientific men appeared 
rather alarmed at the rate of consumption and the enormous amwunt or 
coal annually drawn from the various coal-fields, the practical men did not 
appear to be under the slightest apprehension as to the exhaustion of the cual- 
fields. Under those circumstances he thought it would be well to associate 
with scientific men, in such an inquiry, colliery owners so that there might be 
a full representation of the views of bota parties. He did not, however, believe 
that any commission would be able to furm an opinion with anything like 
certainty as to the probable duration of the cuoal-ficlds, but as sensible men they 
could obtain the best evidence upon the point. On one point, namely, the waste 
of coal, he wanted to say a word. Perhaps the most offensive waste of coal 
was to be found in the smoke which was aliowed to escape, and, apart from the 
social nuisance, there were many reasons why Parliament should interfere to 
prevent the waste of coal in that particular shape. The social nuisance of 
smoke was enormous, and apart from all that no doubt the direct waste of coal 
was very considerable. It was therefore very proper that a properly appointed 
commission should take the matter in hand, and it would be a very great ud- 
vantage if it only brought to the attention of manufacturers, householders, and 
others, those means of consuming smoke which had been brought to the notice of, 
comparatively speaking, few persons only. There was a tendency to treat of the 
waste of coal in another view, but he was not quite sosure that the stoppageof that 
waste would lead te any diminution in the consumption. It wassaid that amore 
effective application of coal in manufactories would not only be attended with 
economic results as reg d the themselves, but would lead to a 
diminution by so much as was saved in the consumption of the coal itself. He was 
by no means so sure of that, because if coal was more economically employed in 
manufactares, and the same heating power obtained, the result would be a 
greater demaud for the articles which were made, and the manufacturers being 
able to make them cheaper in consequence of the more economic use of coal, as 
the demand extended the supply would keep pace with it; new manufactorics 
would spring up, which in their turn would require a certain additional amount 
of coal to work them, and so the consumption of coal might be increased rather 
than diminished by its ic use in The object of the 
Government in ig to the ission was, that it would bring into one 
focus, as it were, the scientific, i 1 views of all who 
were interested in the subject. He did not think that the functions 
of such a committee should be remitted to any permanent scientific department 
of the Government, nor was that department, fully occupied as it was with other 
subjects, the best qualified toenter intu this investigation, which was to be 
approached from so many different points of view. The Goverument cheerfully 
acceded \o the commission, which it was more desirable should investigate the ques- 
tion, because it so happened that of late the tendency among a large class of persons 
had been to take a very gloomy view with respect to the probable early ex 
haustion of the coal-fields, and it was high time that the more sanguine view 
which was entertained by practical men connected with collieries, and of those 
who were chiefly interested in the consumption of coal, should be placed before 
the public. ‘This had been done in a very masterly manner by his hon, friend 
from his seat in Parliament. Allusion had been made to some fancied incon- 
venicuce which might arise from an increase of wages. He felt very easy upon 
that point, because if there were any i panying increase 
of wages they were accompanied wit far more than compensating advan- 
tages in the ascent of the workmen in the social scale. It was impossible for 
any increase of wages to exceed its legitimate ratio, because the moment any 
such dl was fe ithe demand for labour ceased. On the whule. 
although the question had ef late been much discussed, he thought they ougiit 
to contemplate with pleasure anything like an increase of wages. 
The motion was then agreed to. 
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10th June, 1859. 
1425. ARTHUR omen, Ce esente. ei Seernene eee, Brixton, Surrey, 
“ Purifying beeswax.”—13th June, 





Notices of Intention to Proceed with Patents. 
280. BENJAMIN FARMER, Barrow-in-Furness, wp “Improvements in 
ringing, and mangling textile and 
felted fabrics of all descriptions, also applicable to the washing of ores, gold 
and silver dust, and other metals, flocks, haii, tow, and other similar 
materials.” 
281. JOHN ORR, Belfast, Antrim, Ireland, “ Improvements in steam engines.” 


—29th January, 1866. 
293. SAMUEL BRADLEY ARDREY, SAMUEL BECKETT, and WALTON SMITH, 





nyt BRYCE BROWN, Cannon-street, London, “ Imp 
machines.” 
1425. TORN. CARTER RAMSDEN, Bradford, Yorkshire, ‘“‘ Improvements in the 
and other purposes.”— 19th May, 1866. 
a machinery 





metalli 
Ca CASS8E, Lille, France, ‘‘ Improvements in anahensihes textile 
fabrics.” 
1429, WILLIAM GADD, Stratford-square, a and JOHN MOORE, Man- 
chester, “* Improvements in looms for weaving. 
1430. JAMES LIVESEY, Park-street, Weetminster, «1 en in treating 
cast iron.”—A communication Thomas Blair, Pittsburg, Pennsylvania, 


U.S. 
1431, JOHN MACMILLAN DUNLOP, Manchester, “ Improvements in machinery 
for cutting india-rubber.” 
432. London, ‘* Improve- 


ALEXANDER BEWICKE BLACKBURN, Hans-place, 

ae in prucies lubricating compounds, and in lubricating the journals 
and bearings of machinery.” 

1433. ALEXANDER CRICHTON, Cork, Ireland, “ Improvements in marine steam 
engines and condensers.” 

1434. JAMES TEMPLETON WOOD, Inner Temple, “ Improvements in compressing 

and packing cotton, wool, jute, and other similar bulky articles.” 

1345. PHILIP JOHN MESSENT, Tynemouth, Northumberland, ‘* Improvements 
in apparatus for mixing concrete and other materials.”— 21st May, 1866. 

1436. JAMES MCLINTOCK and JOHN JAGGER, Barnsley, Yorkshire, “‘ Improve- 
ments in heddles or healds for weaving.” 

1440. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
machinery or apparatus to be employed in dyeing yarns.”—A communication 
from Albert Wever, Barmen, Prussia. 

1441. ALFRED VINCENT ler yt Chancery-lane, London, ‘‘ Improvements in 
rotary steam engines.”— A communication from Matthias Wharton Baldwin, 
bg == =p" Pennsylvania, U.S. 

1442. JOSEPH JEAN MAROAIS, Paris, ‘‘Certain ete Seana 
of ores, ! compounds of tin.”—22nd May, 1866. 

1443. ISAAC JAMES, Cheltenham, Gloucestershire, “An improved clod 

crusher.” 

1444. WILLIAM ROWAs, Belfast, Antrim, “Improvements in machinery for 
preparing and cleaning flax, tow, hemp, cotton, shoddy, and other materials 
employed in textile manufactures and in the manufacture of paper.” 

1450. JOHN LONGBOTTOM, Leeds, Yorkshire, and JAMES EASTWOOD, Blackburn, 
Lancashire, “ Improvements in the mode or method of applying heat in the 
drying and calendering of yarns, textile fabrics, and other materials, and in 
= oe and evaporating of liquids, and in the apparatus employed 

€) \e 

1451. SHOLTO “eT Blairgowrie, Perth, N.B., “ Improvements in motive 
power and in the Poy. +4 applying water, steam, compressed air, 
and other liquids and gases for driving 

1452, THOMAS GREENWOOD, —_ mana ba ‘Improvements in machinery 
for dressing silk.” —23rd May. 

1453. WILLIAM SNELL, ceemnentecton: Westentnsten, ‘* Improvements in tobacco 
pipes.”—A communication from Louis Goetsch, Grande Gallerie, Passage des 
Panoramas, Paris. 

1455. JOHN CUNNINGHAM and ROBERT CUNNINGHAM, Paisley, Renfrewshire, 
N.B., “ Improvements in weaving ornamental fabrics. 

1457. THOMAS GREEN, Leeds, Yorkshire, “ Improvements in steam and other 
boilers.”—24th May, 1866. 

1461. WILHELM HEINRICH CHRISTIAN VOSS, Kroll’s Hotel, St. John-street, 
ae Middlesex, “Improvements in rotary, steam, and hydraulic 
engines. 

ba A THOMAS BLA, Killyleigh, Down, Ireland, ‘‘ Improvements in spinning 

1465. JOHN WILLIAM HOFFMAN, Birmingham, “ An improved hanging centre 
= fag Ff doors, gates, swing sashes, blinds, and other similar uses.” 

1471. Jauns "DAVENPORT WHELPLEY and JACOB JONES STORER, Boston, 

folk, Massachusetts, U.S., Ph ena in the use and application of 

to eliminate its impurities or those of the sub- 

Gower-street, London, “ An improved album for 

biting photographs and other —- ‘A communication from John 
Spooner, Springfield, Massachusetts, U 

1475. DAVID THOMSON, Old-street, St. Lake's, London, and WILLIAM PORTER, 


ee nth ef * Im its in machinery used in raising and 
forcing water and other fiuids.”—26th May, 1866. 
= CALEB THOMAS — Pelsall, Staffordshire, “ Improvements in the 


of for rolling metals.” 

1479. RICHARD CANHAM, Ray-street, Clerkenwell, London, “ Improvements in 
machinery or apparates employed when making mouite fo carting stale.” 

1481. GEonsE SPENCER, Cannon-street W. 
porting the rails of ra’ 

1485. JOHN HENRY JOHNSON, Penn ety yo London, *‘ An improved 
composition for journal boxes or bearings.”—A communication from William 
Kinnear, Wyandotte, Ohio, U.S. 

1487. GEORGE DAVIES, J ng ne nt Lincoln’ 


‘s-inn, Lenten, “ Improved appa- 
ratus for supplying steam boilers with water.” AN ene from 
Emmett Washington, Columbia, U.S. —2th J Mey 

1489. THOMAS WOODWARD, Steelhouse-lane, and GEORGE bannowe, Lichfield- 
street, Pat proved of extracting cartridges and 
1495. GEORGE HASEL pton-buildings, -lane, London, 
proved composition for removing incrustations preventing the 


mprovements 
Pong tg! — a NEWTO: Rees * -lane, London, “ An improved 
D N, “An im 
— of Y= ~~ ghee ‘A communication from Nathan Bloch, 


iss. natal ae jan., Gracechurch-street, London, 
py ag ag continuous wrought iron Sunny hendien "and euiee ee 


so. Gadhon Toutamsow Rovers, Loogh Loughborough Park, Brixton, Surrey, 
Improvements in machinery for cutting files."—A communicstion from 





in machinery or apparatus for = ote or 
glazing splnles for preparing and epinaing , and other spindles or 


294. Lovls STERNE, Old Broad-street, London, “ Improvements in buffers, 
draw springs, and bearing springs.”— Partly a communication from Edward 
Lindner, Vienna, Austria.—30th January, 1866. 

307. CHARLES EMILE GIAJOLA, Birmingham, “Improvements in railway and 
other Jamps.”—3!st January, 1866. 

317. THOMAS JENKS, Birmingham, “ A new or improved method of manufac- 
turing those kinds of ornamental metallic chains known as Brazilian 
or snake, and other like patterns, and in machinery or apparatus to be 
employed therefor.” 

320. HENRY CHARLES LUCY, Liverpool, “ Improvements in connecting or 
fastening the ends of iron or other metal bands surrounding bales of cotton, 
wuol and other dry ee communication from Henry Fassman, New 
Orleans, Louisiana, U.S. 

. ANDREW —- H.M. Dockyard, Port th, ‘Imp ts in 
steering apparatus.” 

322. WILLIAM Bars NATION, London Wor! Surre: 

—_ in the purification and | hardening of. paraffin wax. ies fx nena 


oan. JOSEPH JOHN HARRISON, Broughton, Lancashire, and EDWARD HARRISON, 
Balham, Surrey, “ Certain im its in looms for weaving.” 

327. WILLIAM JOHN BLINKHORN, St. Helen's, Lancashire, ** oe appa- 
ratus for Ny = pene. Ae Be or signalling between passengers and guard and 
engine driver of railway trains. 

332. HENRY LARKIN, Torriano-cottages, Lay ape som N. W., and ROBERT 
PURKISS, Cheam, Surrey, ** the of paper by 
the employment of a fibre not hitherto used in this manufacture.”—2nd Feb- 
ruary, 1866. 

337. WILLIAM MACINTOSH, Forfarshire, N.B., “ Improvements in holding 
details for lathes, vices, and wrenches.” eer communication from James 
Taylor, Lima, Pera. 

346. THEOPHILUS ALFRED GILBERT WELLINGTON, Ross-hill, Handsworth, 
Staffordshire, “Improvements in apparatus for heating conservatories, apart- 
ments, or boilers, by means of gas.”—3rd February, 1866. 

347. OmLALES VINCENT WALKER, Fernside, Red-hill, Surrey, “ Improvements 

in electric intercommunication in railway treins.” 

354. DANIEL SPINK, etpene sy ay Somersetshire, “ Improvements in 
propelling and steering vessels.”—5th February, 1866. 

362. EDWARD ADOLPH HERMANN BEUTHER, Achen, Prussia, ‘‘ Improvements 
in axle boxes for railway carriages.” e ‘ 

n 





TWetch 











HAM, 4 
N.B., “ Improvements in weaving ornamental fabrics.” — 
1518. GEORGE TOMLINSON 


Hampshire, U.S8.—3lst May, 1866. 
1550. NATHAN BRAND, Ilion, Herkimer, New Lang _.* 
trowels, and other similar instruments.”—5th ms 


‘Making hoes, 





All persons having an interest in crc ES 
should leave particulars in writing of their objections to such 
the office of the Commissioners of Patents, within fourteen days 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of and postage. Sums exceeding 5s. must be remitted by 
Sustoties Goten, ake pipsine ab te Be Saban, = High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent Office, thampton-vulldings, 
Chancery-lane, London. 








ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared ee THE 
ENGINEER, at the office of her Majesty's Commissioners of 
Class 1—PRIME MOVEBS. 
inaetng 5 Fixed Steam and other ane, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 
2920. J. H. Bae, Saddleworth, ‘‘ Apparatus for heating the feed water 
Sor steam boilers.” — Dated 13th November, 1865. 

The feed water of steam boilers is commonly heated by causing it to pass 
through a series of pipes in the flue of the boiler furnace. On these pipes, 
however, soot and dust is found ——— y to 
system working efficiently. It has been 
by the use of steam jets, which are ied by rotating pipes over tho surface 
to be kept clean. According to this iomndent the inventor employs 
in a simpler manner, the jets being on stationary steam pipes in 
moving pipes. The heating pipes are arranged in a series of tiers or 
lying in a horizontal position, and so fixed that all = joints are ou 
brickwork, and in between these tiers or zig-zagsa, and 
pipes at right angles, are small steam pipes which are 
tions being on each side of the steam pipes and ove! 
pipes which they cross. All these small steam pipes 
main pipe placed vertically, to which steam 
In piace of steam air under p 


60 as to prevent the 
this accumulation 








Class 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Ve Ma- 





365. THOMAS JAMES SMITH, Twickenham, Middlesex, 
lubricating the axles and bearings of railway rolling stock and other 1 ma- 
chinery.”—A communication from Francois Haeck, Brussels, Belgium.— 
6th Fe L 

372. WILLIAM RICHARDS, Regina-road, Holloway, London, “ Improvements in 
means or apparatus for measuring liquids.” 

379. CHARLES —— MCEVOY, Sea, London, 
in torpedoes or losive '—Tth February, 1 

403. FREDERICK ‘THOMAS ‘BAKER, Yusbauest. London, ve Saleen in 
breech-loading fire-arms.” 

413. — Lal Redditch, Worcester, ‘‘ Improvements in fish-hooks.”— 
9th , 1866, 

422, JAMES HENRY BURTON, Harrogate, Y' ‘kshire, ** Imp in the 
construction of breech-ioading fire-arms.” 

424. JOHN CHARLTON and HENRY CHARLTON, M 
in stretching woven fabrics during the processes of stiffening and sizing 


them. 
425. BARNARD WILLIAM FAREY, Bermondsey, Surrey, “ Improvements in 


steam engines.” 
426. JOHN HUGGETT, Terminus-road, Eastbourne, Sussex, ‘“ Improvements in 
manufacture of horse-nails, and in apparatus employed therein.”—10th 
February, 1866. 
437. ALFRED VINCENT NEWTUN, Chancery-lane, London, “ Improved ma- 
eS ee ee a cuffs, wristbands, and other articles 
of similar character.”—A communication from Edwin Blood, Newburyport, 


Bae hong U.S.—12th February, 1866. 
“ Improvements in apparatus for 
boiler and other similar fur- 


me ye 





host, “rT 





487. CHARLES GALL, Bridgnorth, Salop, 
effecting the consumption of smoke in steam 
naces.”—15th February, 1866. 

729. RICHARD LARKIN, Elm Cottage, Old Brompton-road, Middlesex, “ Im- 
its in means <r aaa hee chamantgha 0p Ga ctetaminnet 

ium.” — 9th March, 1866. 

CLARK, Chancery-lane, London, “ Improvements in steam 
~~ Cee eneny Scott Cameron, New York, U.S.— 
March, 

876. JOHN MEDHURST, Drummond-road, Bermondsey, Surrey, ‘‘ Improvements 
in apparatus for reefing and furling sais of ships and vessels.”—24th March, 


1908 1 ELEAZAR JUDSON a. Nicholas-lane, London, “ An improved con- 
struction of fastening for baling +: aie communication from George 


Bradford, Yorkshire, 


853. W 
pum 


é 


chinery and Fittings, Sailing Vessels, Boate, Carriages, 
Harness, dc. 
2907. 8. HAND, Hulme, J. SLATER, Salford, “ Railway signals.”— Dated \\th 
November, 1865. 
This invention cannot be described without refe to the drawing 
—— London, “* 





2908. W. R. LAKE, Southampton-buildings, Crank 
axles of locomotives for railroads."—A cominunication.—Dated \ith 
November, 1865, 

This i tion consists, tially, in constructing the crank axles of locome - 





tive engines in sections, 
2927. J. bh nee Bagthorpe. J. mate and J. COLEMAN, Sdstons 
“ Brakes.” —Dated ae November, 1865. 

These i licabl to brakes for earriages or other vehicles 
working or ‘running on sien, ——— highways, or other roads, and con- 
sist in the employment of a rod or rods placed in or beneath the framing of each 
carriage or vehicle in bearings in which such rod or rods may partly revolve. 
Each rod is provided with one or more arms, to which is hinged one end of a lever, 
having its other end hinged or otherwise at 
te the other end of which 
whose opposite ends are hinged or attached together and w 
axle lying in a bearing secured to or forming a part of the wi 
carriage or vehicle. These two straps have upon their 
blocks so secured to them that, when worn, they may be 





manner that, when a hand opty or an equivalent contrivance is moved 


the rods are arranged to operate upon the straps and friction nove agua 
to the right or left (according to 
he drum and 


eis 


6 = en SS) aaa 
effectually to running carriages or either on the level or 
on Sactins. yer ae esnvennaty vans oth Soe 


ing rods is provided 

chains and draw bar, with a reversible 

cartiage or valde may be Simeves Damn 0 mentees o8 ee =nee 
of them connected 





Ireland 
pe proved method of and apparatus for propelling ships and vessels.”— 
A 


|pril, 1866. 
1224. JOHN NISBET, Lanarkshire, N.B., “Improvements in 
apparatus or cutting minerals.”—1st May, 1866. 
1279. GEORGE TOMLINSON BOUSFIBLD Park, Brixton, Surrey, 
Improvements in for the spindles of frames.”—A communi- 
cation from arsh, Central Falls, Smithfield, Providence, Rhode 
U.8.—-4th May, 1966. 


Marsh, Rhode Island, U.S. 
1290. JAMES HARTSHORN, Nottingham, “ An improved method son 
lace manufactured in twist 


Mattings or tabby My nts, he in lace lace 
communication from Leon Berquier, St. Pierre-les-Calais, 


machines."—A 
France.—5th May, 1866. 
1297. ANTOINE POCHERON, Passages des Petites Ecuries, Paris, “ Improve- 
the manafacture of glass.”—7th May, 1866. 
TOMLINSON Sifrrey. 


ments in 
1318. GEORGE Park, Brixton, 
- in cordage, webbing, and similar articles, and in machinery 





or vehicles, 
the ind: together or attached to each other as safely as 
if it al aols toon ao oneal 


228. J. A. LousBat, Paris, “ Railway steam engines and carriages. "=m Dated 
14th November, 


1 
This invention cannot be described without reference to the drawings. 
2930. W. E. NEWTON, Chancery-lane, London,“ A us for the 
of accidents upon railways.”"—A communication.— Dated 14th 
865. 


of the steam whistle of locomo- 


which apparatus acts upon a lever 
will open the steam whistle of the engine by means of a system of 

or rods, which will vary in arrangement according to the class of engine te 
which they are applied. bey Retymene dy Jo Ail mdm Se a fr 
and communicate a signal to the engine driver. 





442 





aren be fixed to 1¢ to 3t Wy" pn, 


genesnee 
and, consequently, when 


sluices, page he <y or other eq 
means, so that the steersman, by —_*, shutting one 
another, or opening or shutting both simul: may 
the vessel efther to starboard or to port, or maintain itina 
pleasure.—Not proceeded with. 
2944. J. Gooprer, Chester, and J. F. KILsHAW, New Brighton, 
propellers for navigable 

The class of propellers ‘to which these improvements have reference is 
in which the lines of the axes of the paddles or floats extend radially 
the line of the main or driving shaft at or about right angles 


as to leave the water edgewise. The ap 

feathering the paddles or floats of each propeller consists of a cam or 
fastened to the ship's side, and the main shaft and levers or links 
( ing in number to that of the paddles or floats), one end of each of 
which moves fn a groove in the said cam or block, and the other is connected, 


which 

groove, and their ends are fitted with studs and bowls to reduce friction. As 
the office which the said groove has to fulfil is so to guide or direct the levers or 
links’ that they will push and draw the paddles or floats when in the water 
alternately, and at intervals outwards from and inwards towards itself, and by 
this means or move them round on their axis, the patentees prefer to 
form it (the groove) in the preparation of the cam or block, the upper three- 
fourths, more or less, being ring-like, and the lower fourth having a lateral 
ly to its greatest divergence from the ring or 
circular line, and a ‘corresponding direction back again. It will be obvious 
that, according as the ends of the levers or links are made to diverge from the 
true ring, so will the paddles or floats be made to feather. 





Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing Fa- 
brics, &c. 

2917. M. CATON and H. HOLDEN, Preston, “ Power looms for weaving.”—Dated 

16th November, 1865. 

The First part of this invention relates to the heading motion for heading or 
shedding the warp threads, and in carrying out this portion of the invention 
the patentees place upon the ordinary lappet shaft of the loom a cam having an 
eccentric groove in the face, In this groove works a pin or friction roller 
fixed near the centre of a lever, one end of the latter working on a fulcrum 
attached to the frame, and the other end being connected to a strap. This 
strap passes under a pulley, and its ends, which extend upwards, are attached 
one to each of the heald frames, which frames are suspended from above in the 
usual manner. As the eccentric-grooved cam revolves it imparts a vertical 
reciprocating motion to the healds, and thus effects the heading or shedding of 
the warp threads. The Second part of the invention relates to the picker 
employed for driving the shuttle across the loom. The improved picker is 
made in two parts working on an ordinary fly spindle, and geared and driven in 
the usual manner. The top or permanent part of the picker is made of metal, 
wood, buffalo hide, or other suitable material, and the bottom or front part is 
made of leather, buffalo hide, or other suitable material, and is fastened to the 
former by pegs, wedges, or other similar contrivances, so that, upon the picker 
becoming worn by the constant striking against the shuttle tip, the front or 
working portion of the picker can be readily replaced by a new piece of leather 
or other material without renewing the other parts of the picker. The Third 
part of the invention relates to what is known as the weft , and consists in 
making such forks with the grains or prongs separate and rivetted together 
with the frame, so that in the event of one of the grains or prongs becoming 
broken, a new one can be readily inserted and rivetted as before, whereby the 
expense of a new fork will be avoided. 

2961. R. A. BROOMAN, Fiéet-street, London, “ Manufacture of shawis.”—A com- 

munication.— Dated \ith November, 1865. 

The patentee claims, First, the manufacture of shawls having fringes pro- 
duced on their four sides during the operation of weaving and figuring. 
Secondly, the mode, substantially as described, of manufacturing figured shawls 
with four fringes, such mode being essentially based on the employment of a 
warp thread which replaces towards the edges of the shawl the cotton binding 


oma 
en aper, _ de. 


Bleaching, 
y, Cements, Paint, 
London, * Ii 
8 mu eiunren, Lind preparing pnb wage Sor eletag Datel 


isteoter te ental nae a magnesium the patentee employs the metal in 
a ctate of Bore the lamp is so arranged as to supply a continuous stream of 
yd per by par ag Dog decke Rover the combustion of this stream of finely 
divided metal. 
2791. R. D. DWYER, Liverpool, ae a eos S paprcyaicm 2 tee ~ ome 
steel ships and other navigable vessels and marine works 
and the adhesion of animal and vegetable matter thereto. n_ Dioed 80th October, 
1865, 
This invention consists of an elastic, adhesive, and partially soluble mixture 
siete Ses Ga Revathe tepetane, cay aise pat of tallow or fatty nena 
or other alkali, one part of red lead, 


2793. E. MELDRUM, Bathgate, Linlithgowshire, ‘ Distillation of coal and shale.” 
— Dated 30th October, 1865. 

This invention relates to a peculiar construction and arrangement of retorts 

with a view to the economical ion of coal and shale. According to this 

patentee P to adopt a cellular arrangement of retorts 

which are d by subdividing the longitudinal space between two brick 

or masonry walls by means of metal diaphragms or partitions trans- 

versely across the space between the walls, and at suitable intervals, according 

to the required size of each retort. Fire-clay or metal coverings are provided 

at the top, the whole arrangement forming a series of retorts or cells eajoining 
each other. 

2801. G. ee Welbeck-street, Cavendish-square, London, ‘‘ Manufacture of 

caustic soda.” — Dated 3\st October, 1865. 
In the various processes employed for wt anne ye caustic soda it is found 
that the solutions of that substance, unless prepared by caustifying pure carbo- 








Class 10.~MISCELLANEOUS,. 
ding all Specifications not found under the preceding heads. 
PHILLIPS, 


2810. J, CELLARS, Mi 
ing matter.”—Dated \st November, 
hie invention conse in the convection of whest larch, wheet ioe. aria, 
sago, flour, or any other amylaceous substance into a 
or finish, by means of 


neutralising 
of commerce or other substances that will take it up. 
2813. A. BOISSONNEAD, Paris, “ Artificial eyes.” —Dated tst. November, 1865. 
This invention cannot be described the drawings. 


This invention is carried out as follows :—In the interior of a box, attached 
to the outside of one part of the frame of the bag or other receptacle, are two 


) 
keyhole is provided in the box and a small bolt inside, which latter, when the 
key is turned, is brought under the knob or stud, and prevents it from heing 
pressed down until the bolt has been withdrawn by means of tlie Key, and thus 
a further security is given to the fastening 
2815. S. SOLOMONS, Albemarle-street, Landon, Transparent slides for magic 
lanterns, &c.”—Dated \st October, 1 





nate of soda, contain certain impurities, viz., sulphide of sodium, hyp 
of soda, sulphite of soda, sulphate of soda, ferrocyanide of sodiam, iron in solu- 
tion or suspension, chloride of sodium, and carbonate of The relative 
number and proportions of these impurities present in different solutions vary 
to pt nl ony extent, but some always require removal. In the ordinary 
modes of manufacturing caustic soda, certain of these impurities, viz., the 
carbonate of soda, chloride of a and sulphate of soda are deposited 
(salted down), and may be removed by mechanical. means during the evapora- 
tion of part of the liquors, while the sulphide of vet ange oon of soda, 
and sulphite of soda are converted by nitrate of soda or other oxidising agents 
into sulphate of soda, which is similarly removed, and the same oxidising agent 
or agents at the same time act upon the soluble compounds of iron so as to 
cause them likewise to deposit. With regard to the mechanical separation of 
the matters deposited during the concentration of the liquors the inventor does 
not propose any oe but by this invention he obtains, by chemical agencies 
and limited oxid of the sulphide of sodium present 


the impure solutions of caustic soda of all the more objectionable impurities ; 

Thirdly, the utilisation in various modes of the precipitates so obtained. We 

cannot here produce the detailed description of the p for carrying the 

invention into effect.— Not with, 

2808. » aA Y. D. pee a= 9 “ Treatment and deodorisation of sewage water.” 
—Dated 31st 0 

ome patentee claims treating sewage water first with lime and ———_ 

th metallic salts as herein set forth. Secondly, preparing lime 

Samet 4s set forth, for the purpose of applying such oeearen 

treatment and deodorisation of sewage water. 














thread in the border called mignonnette, and forms transversely by its p 
tion the side fringes. 


Class 4.-AGRICULTURE. 

Including Agricultural Engines, Windlasses, Implements, Flour 

ills, dec. 

2924. W. E. NEWTON, Chancery-lane London, “ Ventilating millstones.” —A com- 
munication.— Dated lath November, 1865. 

This invention consists in the employment of a ventilator, fan, or other 
blowing apparatus, the action of which ensures the complete renovation of the 
a'r on the stones, and, futhermore, the quantity of air which it is desired to 
supply may be regulated by means of valves, which will admit of only intro- 
ducing the quantity necessary for the proper working of the apparatus. 

2956. W. H. Cope, Bostock-street, St. George's-in-the-East, London, ‘* Machine 
Jor taking off the fibre from cotton seed and cleaning it."—Dated Vith 
November, 1865, 

For the purpose of cleaning cotton seed the patentee employs a grinding 
stone similar to those at present in use for grinding corn. This stone being 
mounted on a spindle is made to revolve rapidly with the face at a slight 
distance from a bed formed of some elastic materia), such as india-rubber or 
leather. The seed being fed in through the eye of the stone, as in an ordinary 
mill. is received on the elastic bed, and is there subjected to the action of the 
stone, which cuts or grinds off the cotton fibre adhering to the seed, the seed, 
when sufficiently clean, passing out through a spout, as in an ordinary grinding 
mill. The machine is composed of a strong wood or iron frame or table with a 
dise upon it the same diameter as the stone, On this disc is stretched the sheet 
of india-rubber or other elastic material. The disc is provided with adjusting 
screws to level and hold it in its place. Passing up through the centre of the 
machine is a wrought iron spindle carrying a grinding stone, mounted and cut 
in the same manner as a stone for grinding flour. The patentee prefers a stone 
about 3$ft. in diameter and driven at a high speed either by cog-wheels or a 
leather strap from an engine, 


Class 5.—BUILDING. 


Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, de. 


2812. ?. a London, *‘ Preserving provisions.”—Dated. 1st 


This invention consists in the use and appropriate combination of certain 
chemical and mechanical principles for the complete and effectual preservation 
of animal substances and articles of food. Theimprovements comprehended in 
this invention are as follow :—First, in addition to the tin cases commonly 
employed, the inventor now introduces for such provisions, especially for pur- 
poses of exportation and for operating upon a large scale, air-tight vessels of 
iron, whether wrought or cast, zinc, or other suitable metal, made in halves or 
pieces, capable of being bolted or otherwise fastened together, and made air- 
tight by soldering or other convenient means. Such vessels may be made of 
any capacity and used again andagain. He also uses lead vessels for the same 
purposes, such vessels being protected from contact with the provisions by the 
interposition of paper or textile or other fabrics adapted for the purpose, the 
joints of such vessels being burnt together by the blow pipe (as is well known), 
and the lead after use being re-melted, reduced to sheet lead, and used again and 
again. ‘These vessels are supplied with the proper exits and entrances for the 
gases and vapours to be employed in Ree kay of preservation. Secondly, 
he employs a rush of high- from a suitable boiler to blow the 
air (or the gas subsequently introduced) out of such cases or vessels, with or 
without the employment of _— pneumatic exhaustion. He also intro- 
duces mechanical agitation of the vessel when necessary, such agitation being 
effected by means of any suitable arrangement. Thirdly, he expels the air or 
steam by apreservative gas; any will suffice, but in the outset of the process 
he prefers that from burning wood, turf,or peat. These gases may alternate 
with steam ——. He pt the meat to be —— in crude 

pyroligneous acid as to the p ly described. 
y Serpe he finally invonnets into ‘the case any reaeenas Bas | vested, of 
free oxygen, which may acid, h , or other 
known to chemists, but he prefers to employ nitrogen. from atmospheric ee 
deprived of its oxygen mtn bee nN means, or nitrie oxide, or both combined ; 
and under certain circumstances he places within the vessels or cases metallic 
sodium, phosphorus, or other substance having a strong affinity for oxygen, in 
of 








Pp 
‘ caoutchouc or other varnish, metallic leaf, collodion, goldbeater’s skin, 





2917. W. WILLIAMS, King’s Norton, *‘ Door springs.”—Dated 13th Ni ber, 
1865. 


On a plate to be fixed, by screwing or otherwise, to the door frame is fixed a 
bracket carrying a hooked-shaped knuckle, At about the middle of the said 
knuckle a case or box is jointed to the upper end of the said knuckle, occupying 
a part of the interior of the said case or box. The axis of the joint connecting 
the case or box with the Knuckles is coincident with the axis of the door 
hinges, The said case or box contains a spring made of a flat strip of steel 
doubled at a short distance from its middle. The said spring is supported in 
the said box or case by two cross pins, one lying within the spring at its 
doubled part and the other supporting the shorter arm of the spi . The 
longer arm of the spring bears against the inner side of the hook-shaped 
knuckle. The pressure of the spring against the said knuckle tends to force 
the box or case into a plane parallel to that of the plate on which the knuckle 
is situated. In applying the spring to a door the plate carrying the knuckle is 
fixed to the door frame, and the box or case jointed thereto is fixed to the door ; 
or the box or case may be left unconnected with the door. The spring bearing 
against the hooked erd of the knuckle is compressed when the door is opened, 
and whenever the open door is at liberty to move the compressed spring presses 
the box containing it against the open door and tends to close the door, the 
spring relaxing itself as the door closes. The spring may be made to hold the 





t, or ocher protective coating, laid over the surface of the 
meat or provisions, so as to exclude the oxygen of the air, with or without 
previous desiccation of the substances to be preserved. Seventhly, he uses the 
above combined, with or without the antiseptic 
sulphurous — as well known, to form an auxiliary part of this process.—Not 





2818. C. H. Woop, Jewry-chambers, rm ety and E. L. BARRET, Thrawl-street, 
Spitalfields, gas.” — Dated \st November, 1865. 

The object of this invention is to remové the sulphur or reduce the propor- 
tion which at present exists in ied coal gas by a simple economical process. 
This the inventors effect by the use of the material known to alkali manufac- 
turers as soda waste. They to place the soda waste in the state in which 
it is produced at the soda works in a vessel similar in construction to the oxide 

either 


Lancashire, ™ Manufacture colouring matter 
geet tape > v fr 


same, to which he ad the alkaloid quinine or any of ts alts The 
oame 0 Free © aes SOS ee Om The 
of sulphate of quinine (the 


ae pe A ar ee Soe oe ph a 
basic trade forty. parts of aniline. Or, instead of sulphate 
of quinine sulphate of pe iro bors A para ban mixture is heated in a suitable vessel 





relates chiefly to an alieesaes in or adaptation of the art 
or process of chromo-lithography or printing in colours from stone, whereby 
such art or process is rendered applicable as here ene egret to the print- 
ing of transparent slides for the magic or phantasmagoric lantern and for 
other similar purposes. In one of the methods employed by the patentee he 
prints with such transparent colours upon sheets of colourless gelatine or other 
suitable trans t material, and he then mounts such transparen’ 
between or upon thin sheets or plates of glass in a suitable metal, wooden, or 
other frame. Or he prints the brea A the chromo-lithographic process, as 
aforesaid, in transparent colours or what is ordinarily called — Fone or 
other suitable material having a prepared pan in consisting of a suitable 
soluble substance which will allow of the design printed upon it ocine removed 
and transferred on to a sheet of glass by liquifying or dissolving the surface. 
Having printed the design or subject upon a prepared surface he then transfers 
pat nag sheet of glass, and afterwards varnishes and mounts it ina 


2817. A. V. NEWTON, i anita som London,“ Machinery for dressing mili- 
stones.” —A communication. Dated \st November, 1865. 

This invention consists in arranging a carriage or an adjustable frame with 
a rack gearing and pick driving mechanism in such a manner that, by the turn- 
ing of a single shaft, the pick will be operated and fed along to its work, an 
arbitrary or positive movement being given to the pick, so that the same will 
cut an uniform depth, but be capable of being graduated or set to cut toa 
greater or less depth as may be required. 

2819. A. H. GILMORE, Bursledon, Hampshire, “ Apparatus to be applied to 
doors and windows for the purpose of supporting or ma them in any 
required position when open and in securing them when shut.”—Dated \st 
November, 1865. 

This invention consists in the use of a weighted or spring rod, the end of 
which, in the case of a door, is made to bear against the ground, so as to create 
sufficient friction to prevent the door from shutting accidentally when required 
to remain open.—Not proceeded with. 

2820. J. CURTIS, Dalston Rise, London, “ I t hinery for 
mortising, tenonéng, and boring hard or soft woods, and tearing een 
Dated 2nd November, \ 

This invention cannot be described without refer to the drawing: 

2821. H. we Soho-square, — W eseeed employed in the game of indoor 

croquet.” —Dated 2nd November, 1 

The ntee claims, First, pening the the ends of wire or table croquet hoops 
SO as to form feet on which the hoops will stand, the feet being so disposed that 
they may be passed through a cloth and held between the cloth and the 
the effect of which is to keep the hoop in an upright position without further 
support, and without causing a projection that interferes appreciably with the 
game. Secondly, forming such hoops in any other way with feet or bases fixed 
thereto projécting from the plane of the hoop on one or both sides, so that 
when these projecting feet or bases passed into holes, slits, Joops, pockets, 
or other equivalent preparations in cloth, the hoops are held upr upright ina 
manner similar to that described in the first claim. 

2823. W. B. WEST, Manchester, ‘‘ Goffering and plaiting machines.” —Dated 2nd 
November, 1865. 

This invention consists in gs ye Ah wrap lead “wr ting machines certain 
apparatus by which one part of t 
part is bei: 








Ing bars pass. 
at the edge or any other 
of wheels above referred to the fabric may be 


pass 

may be taken between a series of metal blocks connected to the endians 

of goffering bars.— Not proceeded with, 

2824. Fe CAMBELL, Clougher, Ireland, A. ©. P. COOTE and J, c. A. H. 
“ Apparatus for drying peat.” — '—Dated 2nd Ni 


7, 1865. 
This invention differs from other systems which have been 
in th 


2829. L. PEBEYRE, Paris, ‘“‘ Apparatus for burning petroleum and other volatile 
oils.” — Dated 2nd November, 1865. 
This invention cannot be described without refe to the drawings. 
2833. J. WEBSTER, Birmingham, “ Improvements in generating and 
certain gases, and in apparatus to be employed therein.” —Dated 3nd Novem- 
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desired which works groove barrel, is forced upwards past few weeks has led to the conclusion that few people | of; the of the of silver 
Se en raced ve an naar abe whch inner tae holds the pen ; this 2 Wo enter into dny weece transactions than thay can plates and i Sekine sad te 
inner tube has affixed to the upper end thereof a piece of wire, and help, and that their wants will for the present be ex- | numerous etceteras. Sees San Se 
this piece of wire is caused to come against the valve, which, on being opensd, direct. In Birmingham on Thursday there was a con- | Celestial Em hat they might have some 

8 supply of ink immediately to run dovjocd ty repeating the same | siderably better than was the case last week. The less | articles ; and their names in their own curious 

Ink tn tee ee une whole cemvtity of ink contained in the barrel of restrictive character We sasney Mati, wad Be perpen, characters in the visitors’ book, Their surprise 
the pen is exhausted.— Not proceeded with. trade thereupon reviving, have exercised a very effect. ver eg ay Rend ery of pins at 
2835. H. BESSEMER, ‘Few Cannon-street, London, “ Manu- | Of actual business, however, we cannot say much; but, as com- | Messrs. ve Se the Chinese 
facture of tron and steel.” — 3rd November, 1865. pared with last week, more was done in finished iron, all at do not use to us, toilet and 

This invention relates, First, to the treatment and purifying of molten iron | which do not show much alteration upon last quotations. More to them to be of wonderful ity. Sub- 
after it Jeaves the blast furnace, and before solidification takes place, and also | -o414 have been done in best brands if masters would + | sequently the commissioner and suite went to *s pen works, 
in the treatment and purifying of pig iron and cast iron scraps. Either of | iower terms. Best boiler for enh te the Mr. ‘Yates’ edge tool works, 
cheno qyaiitinn or tints of San nay So atens ie 2 S27 Since of cir, ant too | muah than if would take Mr. W. Ashton’s bu Princess-street. On 
or ina running-out furnace, in the ordinary manner by blasts of air, and the | more freely is now case : Powe Re & . oye - 
employment of mill scale or other fluxes in the most approved manner, using | £10 per ton for delivered in Yorkshire, and 5s. less if oy, rape Dy Napasting e works of Messrs. 
good or purified coke as fuel. The metal so treated may be carried in ladles vered in So highly are a few brands of Osler, -street. ence they were taken to Messrs. Win- 
or other vessels mounted on wheels to the furnaces, where it is to be further | South Staffordshire plates esteemed at certain works in those two | field’s brass foundry. At the t of the London Nut 
eS oe a! eos fend ent oe chenmale oe han counties, where the boilers are got up, that offers of 10s. | and Bolt Company, at Smeth the Chinese gentlemen were 
ee om See Sere a ee Oe ee ee more than most of the Yorkshire pees es Se ee much amazed to see the facility with which the red hot iron was 
metal teeny Bn that is, molten iron after it leaves the blast | made here; but, inasmuch as such prices would ual to a | converted into perfect nuts at one stroke. he eager cme! are en- 
farnace ‘and before solidification takes place, and pig iron and cast iron scraps | reduction of 15s. u the list ,prices, they are sefiee’. Some | gagedat these works, and thecom; have two otheres' ents 
may, however, be em in the second or puddling process ving | Yorkshire boi are now being delivered into the yards of | emplo: the same number of one at Westbromwich and 
undergone the ordinary process above described or reterred to» bat when -making establishments in that county at £910s, The “‘list” | the other in South Wales. The Celestials then visited Messrs. 
Ne! cond ee mom price of boiler plates in South Staffordshire is £10, and it costs 15s. | Chance’s works at Oldbury, where they witnessed the forma- 
con pepe ae Gn pabing ; of Capes ees chee to deliver them, say at Bradford. Makers are p to accept | tion of dioptric prisms for thouses, the making a sheet 
Bias ts unay be eenveyed Gave Sn a Ould state. But when pig iron, cast scrap | £10 10s. delivered, but they will not take less. In consequence | and the and processes. 


paddling process. 

either or both ends of the 
may be made to oscillate with the puddling furnace, or the fire-grate or 
chamber, and also the chimney, when they are employed, may be fixed 
the puddling furnace or chamber be made to oscillate between them. 


2837. J. J. M'CoMB, Liverpool, “ Machinery compressing 
for the of transit.”— Dated 3rd November, 1865. 


economy . 
This invention has reference to two former patents, dated 3rd June, | 
(No. 1390), and 2nd June, 1864 (No. 1377), and consists, First, in an improved 
mode of supplying the imp d described in the specifications of the 
aforesaid letters patent with cotton, wool, or other material to be packed into 
bales, which the patentee accomplishes by means of a vertical stationary or 
movable shaft or box, or its mechanical equivalent, in which the cotton, or 
other material te be packed into bales, is thrown or otherwise placed in a loose 
state, after which it is subjected to pressure by means of a falling weight, 
similar to that used for pile-driving, or its mechanical equivalent. The Second 
part of the invention consists in the use of a hydraulic cylinder and its usual 
fittings for drawing together the knee-joints of the double compound levers, 50 
chains, bands, and capstans. The Third part 
of the invention relates to the buckles or tie-pieces for connecting the ends of 
the several hoop-iron straps or bands used for binding the bales; and on refe- 
rence to the specifications of the patents hereinbefore mentioned it will be seen 
that, according to the said modifications, the cuts or slits are of a sufficient 
width to receive the flat of the band. The Fourth part of the invention con- 
sists in turning in the ends of the iron bands or bale strap to the inner side, so 
that there will be a fold or doubling of the iron, or its mechanical equivalent, 
to prevent the drawing of the strap out of the buckle or tie-piece. The 
Fifth part of the invention consists in doubling the ends of the bale straps first 
sufficiently backwards to enable the straps to be turned over in double, so that 
at the throat of the strap resting on the nip of the buckle or tie-piece the band 
will be twofold, thus avoiding any chance of the strap being cut off or broken 
by the nipping power of the inner side of the buckle or tie-piece. The inven- 
tion comprises other features which we cannot produce here. 
2842. E. J. NETHERWOOD, Felix-place, Islington, ‘‘ Plating or combining gold, 
platinum, and other metals or their alloys.” —Dated 3rd November, 1865. 
This invention consists, First, in the use of a malleable alloy or solder for the 
fixing of one metal or alloy upon another by the medium of a third in a process 
of fusion, and thus to produce a combination possessing eminent malleable and 
ductile properties. Secondly, in the disposition of the various metals or their 
alloys among themselves mentioned below, insomuch as their relative position 
is concerned ; thus, one metal or alloy upon one side, a second and different in 
the middle, and a third upon the remaining face ; or it may be three or more 
different metals or alloys combined into one piece. Thirly,in the use of the 





following metals in any process, viz., gold, silver, platinum, palladium, and 
copper, which may be used either separately or alloyed among themselves in 
any convenient proportion, and also the use of alloys of the above metals with 
tin, zinc, nickel, or alaminium. Fourthly, in treating poor alloys of gold by an 
acid process, by extracting a portion of the alloy and applying a coating of 
gold, more or less fine, upon the surface, which is susceptible of being worked 
with the body after being submitted to pressure, either by lamination or draw- 
ing ; also'to close, and thus to render more tough, the skin of gold alloy upon 
the surface by the application of chloride of gold in solution in either of the 
pores Iting from the tion of the alloy before the application of the 
condensing force. Fifthly, the formation of leaf from alloys produced by this 
process.— Not proceeded with. 

2847. J. NADAL, Newman-street, Oxford-street, London, “ Bottle fountain for 

and ."—Dated 4th Ne 1865 





other pui —, > le 

This invention consists of a box for the pocket, and for convenience it is made 
in the shape of a watch. This box is made of two shells, one of which is made 
in one piece of metal, the other of india-rubber, or any other flexible material ; 
these two shells are connected one with the other, so as to be watertight, and 
thus form the shape of a watch. On the side of the metal shell the inventor 
fixes a knob pierced to form a jet; on this knob is a ring like a bow ofa watch, 
which passes through the knob and forms a tap to the jet. By this arrange- 
ment, when the ring is perpendicular with the box, the jet is shut up; when 
~~) > “eee aaaarmin oe a te maces jet is open.— Not pro- 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

Tue Iron TraDE: Short Time Still Prevailing: Orders Held 
Back: Better Feeling on ’Change: Firmness of Boiler-plate 
Makers not to Lower their Terms: Yorkshire v. Staffordshire 
Prices—Pic Iron: Complaints of Makers that Deliveries are 

—CoaL: Dull — HarpwarE TRADES: Quiet —THE 
FAILURE IN THE IRON TRADE AT DuDLEY: Meeting of Creditors 
—A New Rattway Cuair, &. — THE INDUSTRIES OF SToUR- 
BRIDGE—VISIT OF CHINESE COMMISSIONERS TO BIRMINGHAM : 
Interesting Inspections of Works. 

No more work has been done at the mills and forges in the past 

than in the previous week, and the men are complaini 

short time upon which they are put. There are orders in mer- 
chants’ hands, but they are being withheld, ly in the expecta- 

Con, Ot Sees Dee SS Sees Ansett 2 

meeting a fortnight hence, partly use of the 

that yet in -financial matte 





influential a‘ iron and coal masters on 
*Change in Vv was 
kept up till late, but the business very 
It seemed to be by consent that my apes om po | 
either for pig or finished iron. On most the experience 





of the | tha 





rates which some merchants expect will pes gerd vazed but 
rices, ani e specifi- 


trade is so dull 
the firmness of makers here is most satisfactory. 
The pig makers were complaining yesterday that consumers of 


- | their commodity are declining to allow deliveries to be continued, 


and consumers were asserting that they must buy for next quarter 
at 5s. under this. 

Coal is yet dull. 

Quietness continues to prevail in the hardware trades of the 
West Midlands, and anything like a revival is not anticipated for 
some time tocome. The stoppage of Agra and Masterman’s Bank 
cannot fail seriously to affect our East Indian relations, and will 
also interfere with our business with Australia, several of the 
leading importers in that country having kept accounts with its 


furnace | branches, In Birmingham the edge-tool makers are not so largely 


employed on foreign account; but the hollow-ware manufacturers. 
tin-plate workers, and wire-drawers are all of them tolerably well 

The fancy trades, however, lack animation. In Wol- 
verhampton most branches of industry are less busy than was the 
case last week. The safe makers are well off for orders, and the 





metallic | lock manufacturers are receiving some moderately valuable orders 


for and cabinet. The miscellaneous trades are dull. At 
Willenhall the lock-makers may be reported as fairly 

chiefly in the working up of old orders. There is less doing in the 
latch and bolt oy ye but the demand for malleable castings 
and currycombs is tolerably brisk. The tray makers are in want 
of new orders. The chain, cable, and anchor makers of Dudley. 
Tipton, Westbromwich, and Stourbridge are better engaged, an 
fresh specifications are —- to hand. 

A ting of the creditors of Messrs. Woodhall and Warmington, 
of Dudley, was held in Birmingham on Tuesday, and the statement 
of the affairs of the firm was received with anything but satisfac- 
tion. The concern is therefore expected to go into the Bank- 
ruptecy Court. 

. J. D. Frazer, of Wednesbury, has been exhibiting at the 
North Staffordshire Industrial Exhibition an improved railway 
chair. It is double the width of an ordinary chair, giving a bear- 
ing of 10in. to the rail. The chief advantages a) to be that it 
prevents the rail from springing, it will not cut into the sleeper, it 
can be used with or without a wooden slip, requiring no key, and 
that it can be removed without removing the rail. 

We are indebted to an article — in our contemporary, the 
Birmingham Post, for the following particulars respecting the 
industries of Stourbridge. The staple trades of this town are the 
fabrication of articles in clay, glass, and iron. The vast beds of 
clays found there were first turned to account in 1556 by a number 
of refugees from Hungary and Lorraine. They erected a glass- 
house, and were very successful. Now there are twelve large flint 
a epee in addition to an extensive sheet glass and a glass 

ttle manufactory, employing in all about 2,500 operatives. 
The clay works are of two kinds—the ‘‘white” and the 
“*red;” the first coloured clay being converted chiefly into 
crucibles, fire-bricks, baths, and —— & ornaments; while the 
“red” is mostly used in the manufacture of common bricks, 
tiles, and draining pipes. In this branch of industry 70 per 
cent. of those employed are women and children, and the 
condition of the ——- of these is anything but satisfactory. 
The aggregate number of persons employed in the clay works is 
2,000. The iron trade has been carried on at Stourbri since 
the seventeenth century, but it was not until Lord Dudley had 
succeeded in his attempts to manufacture iron with coal instead of 
charcoal that this industry assumed a position of any importance 
in this neighbourhood. e development of this trade in Stour- 
bridge is due in great measure to the Foley family. The story of 
this family, though it has been often to! et must be repeated 
in every description of the iron trade of Stourbridge. The 
founder of the Foleys, a fiddler, inaugurated his career under 
somewhat romantic ci ces. As related by Coleridge, the 
Tr Fay dividing the Xi | immense labour and Save 0 a 
cal y dividing the of iron necessary in the process o 

f y ms a Pe mre. me known only in ape ey 
and one day Foley disappeared, returning some time after, 
communicated to a gentleman the fact that he had been to Sweden, 
and had, by dint of careful observations, discovered how the rods 
were split. The necessary buildings and machines were prepared 
under his directions, but when was prepared the machinery 
would not act. Foley disap; again, apparently through mor- 
tification at his ill-success; but he had gone to Sweden, “‘ where,” 
says Coleridge, ‘‘he was received most joyfully, and, to make sure 
of their fiddler, the workmen lodged fm in the rod mill itself. 
Here was the a end and aim of his life attained beyond his 
utmost hopes. He examined the works, and very soon discovered 
the cause of his failure. He now made drawings or rude ace 2 
and having abided an ample time to verify'his observations, he 
made his way to the port, and once more returned to Stourbridge. 
This time he was et successful, and by the results of his 
experience enriched himself and greatly benefitted his country- 
men.” The manufacture of'anvils, vices, spades, shovels, " 
chains, hes, knives, and the like, are also carried on at Stour. 
bridge. ere are 1,200 persons employed in the manufacture of 
wrought nails, They work principally at their own homes, 
wand,” says our informant, “‘they, and their wives and children, 
have to toil hard from dawn till dark to obtain the barest liveli- 
hood. A nailer, from whom we made some recent inquiries, 
assured us that the wages of adult males did not average more 
am Secive Ghaliiny per wort ne ta Sen many aes 3 wan beee 
toum. . . . e whole branch of wrought nail-making is 
in a condition far from satisfactory, and affords one of | me ag ong 
possible arguments in favour of the necessity of extending the Fac- 
tory Act to this district.” 

is Excellency Piu-Ta-Jen, the Chinese commissioner, accom- 
7 arrived in Birmingham on Thursday last, and, 
uring their stay in that town, were treated with the utmost con- 
Se we Dee ieee S00 ater anumenn 660 
His Excellency visited the 





on, 
Elking 


epee emer gh 
mysteries 


commencing on Friday with establishment of Messrs. 
' ton and Mason, where they were duly initiated into the 





oe 

the department where melting pots are made from 8 

clay; and here one of the commissioners was observed to 
notes—the first and the last memorandum that was ne 
out the stay. Several members of the suite afterwards 

a coal mine on Messrs. Bullock’s colliery. The shaft of the pit 
was 400 deep, and the Orientals were evidently in great 
terror as they were being let down. After making a short exami- 
nation of the working they ascended, ce their conviction 
that a coal-pit was a very dirty place, and that they would never 
go down another. 





WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent. ) 

Tue Iron TRADE: Scarcity of Orders: Good Old Contracts: The 
Eastern Markets: Latest from America: Pig Iron ~TIN PLATE 
TRADE—STEAM AND Hovusz Coa, TRADES: Meeting of Col- 
liery ietors : Refusal to Grant the Demand for a Rise in - 
Wages—NEATH AND BRECON RaAtLWAY—-ANOTHER INSTANCE 
OF THE RECKLESSNESS OF COLLIERS—REPORT OF THE EBBW 
VaLe Company (LIMITED)—THE GLAMORGANSHIRE IRON AND 
Coat Company (Limirep)— TRADE OF THE SouTH WALES 
Ports. 

THERE have been a few orders received since last report, but they 

are not of much worth ; in fact, no transactions have taken place 

in the iron trade of the which will warrant the employ- 
ment of the term “‘improvement.” The principal makers are en- 
gaged in the execution of their old ord: yy So to the 
rate of shipment that has been going on for the last month or six 
weeks, affords sufficient proof that previous to the financial crisis 
the principal firms of the district were fortunate enough to secure 
some heavy contracts. The returns of the trade of the South 

Wales ports, which will be found below, show that the works have 

been fairly employed, and it is satisfactory to be able to state that 

they now continue so. Most of the iron exported has gone to 

America, Canada, and Russia, whilst a fair quantity has been 

shipped on Spanish account, 

Just as a little better feeling was beginning to be evinced came 
the announcement of the suspension of the Agra and Masterman’s 
Bank Company, which has thrown parties again into the cool but 
safe shade of caution. This failure will, no doubt, have a serious 
effect on transactions with the East, and prolong the quietude 
which has characterised trade with that quarter for some time 
past. The advices received by the late mails from New York 
show that the news of some of the earlier failures in this coun’ 
has created an impression of an unfavourable nature; but the . 
effect the whole of the heavy failures at home will have on the 
American markets will not be known until the next couple of 
mails have been received, There is no change to record in the 
amount of business done with the other foreign markets. On 
home account affairs are almost at a standstill, and transactions 
only take place which cannot be postponed. ers of pig iron 
do not appear at all anxious about the slackness which e: in 
the demand, as their books are so well filled with old orders, which 
will keep their furnaces going for a considerable period. 

The tin-plate trade is d and prices are to a great extent 
nominal. 

The usual activity is evinced in the steam coal trade, and for 
house qualities there is a moderate inquiry. A meeting of the 
colliery proprietors of the Rhondda district was held on Saturday, 
when the subject of the men’s notice for an advace of wages was 
discussed. he result of the deliberation was an unanimous 
determination to resist the untimely demands of the men. 

The works on the Neath and Brecon Railway are fast advancing 
to completion ; in fact, the rails are laid downfrom Neath to withina 
very short distance of the pro; temporary terminus at Brecon. 
It is expected that the line be opened for traffic in a very short 
time. 

Another instance of the recklessness of colliers as to their own 
and their fellow-workmen’s safety has occurred at Pontypool. 
Abel Clark, a collier, was charged before the Pont i 
with smoking in one of the pits belonging to the Ebbw Vale Com- 
pany (Limited), contrary to the 29th rule, which enacts “‘ that no 
— shall attempt to smoke, nor take any unlocked lamp, candle, 
ucifer matches, fi , nor any combustible materials, beyond the 
lamp station.” e defendant pleaded guilty, and said that, being 
new to the pit, he was not aware of the danger he had incurred. 
As the company did not press for a severe sentence the bench let 
the defendant off on payment of a fine of 20s, 

The report of the Ebbw Vale Company (limited), to be presented 
at the ordi meeting of the shareholders on the 29th inst., has 
been issued. The balance-sheet shows a profit of £194,155 9s. 4d. 
for the year ending March 31st, which, added to the balance t 

, makes a total of £212,524 12s. 8d., from 


forward from last 
which it is pro to pay a dividend of 15s. per share, free of 
income-tax, which, with the interim dividend of 10s. already paid, 
is equal to about 84 per cent. per annum. It is p that the 
sum of £26,000 be added to the reserve fund, w! will then 
stand at £50,000; that £1,806 be added to the rail 
fund, increasing the same to £5,000; and that the 
£19,172 be carried forward. The produce of the works has been 
as follows :—Coal, 986,575 tons per annum, against 911,404 tons 
per last report, being an increase of 8 per cent.; pig iron, 165,812 
tons, against 148, tons per last report, being an increase of 
12 per cent.; rails and finished iron, 100,066 tons, against '94,714 
tons last — being an increase of 6 per cent. 
completion of the Bessemer Steel Works has been delayed 
by the state of the weather, — an un 
wet, and boisterous winter; but it expected 
first portion of the works be in operation in the 
of the present summer. The new blast engine at Ebbw Vale 
increasing 


a 


is nearly completed, and will be the means of 
the make of pig iron at a diminished cost. The new 
at Abercarne are finished; and the necessary 
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the re-election, as director, of Mr. Darby, whose services 
ote cena os omen maa canes his willing- 
ness to that office. Mr. Robinson decided not to 
ofer™ for re-election, the board recommend Mr. Francis 
Turner, of C; Manchester, to fill the vacancy thereby 
0 In accordance with the articles of association Mr. 
John Platt, M.P., and Mr. Charles King Anderson, two of the 
directors, retire by rotation, and being eligible for re-election offer 
themselves a nely The auditors also retire, and are eligible 
for re-election. Mr. Thomas Brown, of Hardwick House, P- 
stow, and Mr. Thomas Bingham, of Gresham House, have given 
oe their iar tigh fick er — ad senna taro 

rt. Brown was for ¢ m years the principal managing partner 
of the-old company. No man possesses a more intimate and 
extensive knowledge of the iron trade, and his vast experience, 
combined with well known business habits and abilities, 
cannot fail making him a great acquisition to the present com- 
pany should he be elected. 

A circular, of which the following is a copy, has been sent to the 
shareholders of the Glamorganshire Iron and Coal Company 
(Limited) by Mr. John Kelly, Queen-street, Wolverhampton :— 
“The meeting of shareholders held at the Guildhall Tavern, 
London, on May 31st, was numerously attended. Mr. Frederick 
Charles Perry, who was proxy on the occasion for a great many 
shareholders, took the chair. After viewing the career of the 
company, and more particularly dwelling upon its present position 
and the circumstances prone Ae it, he pi the fo! ane 
resolution :—‘ That a committee of investigation be appointed, o 
three gentlemen, to consider the present position and — of 
the company, with power to emp!oy an accountant solicitor to 
assist them, and that such committee report to an adjournment of 
this meeting on June 14th.’ The resolution was ly 
acquiesced in by the meeting, but it was suggested that as the 
meeting was a private one, and consequently had not power 1 ly 
to appoint the proposed committee of investigation, a requisition 
be a Nressed to the directors, asking them to call a general meet- 
ing of the company for the purposes contemplated. e di rs 
being present gave their assurance that this should be done forth- 
with, and pledged themselves to give the committee of investiga- 
tion, when appointed, all- the assistance in their power. The 
primary object of the meeting, as explained in a circular—to con- 
sider the course to be re thus been accomplished, 
and the directors having intimated that they had a complete 
answer to the allegations contained in the petition, the secondary 
consideration suggested in a subsequent circular—to appoint a 
committee of investigation to ascertain the exact position of the 
company—was postponed to the general meeting to be convened by 
the directors. In the meantime it was suggested to the direc- 
tors that the second call, now due, sh be suspended for 
the present.” 

The returns of the trade of the South Wales ports for the month 
. ~v this year, and the corresponding month of last year, are as 

ollow :— 
EXPORTS OF COAL. 


May, 1866. My, 1865. 
Tons. Tons, 
Carti® 1c oe cc co 132,317 .. 95,859 
Newport .. ° 30,973 .. 20,422 
Swansea... .. «2 «2 eo 66,144 40,120 
Lianelly .. 20,003 .. 16,113 

SHIPMENTS COASTWISE. 

May, 1366. Muy, 1865. 
Tons. Tons. 
Cardiff . 85,724 83,005 
Newport .. 29,017 57,831 
Swansea .. co cc cof 264,979 .. 26,696 
Lianelly .. e 25,042 .. 26,816 


The large increase in the exports was attributable mainly to the 
brisk demand for steam coal come the Continent, whilst the mail 
picket stations took a large quantity. The consumption of house 
coal has fallen off considerably, and hence the decrease in: the 
shipments. Newport also exported 18,139 tons of iron, inst 
14,090 tons in the previous menth; Cardiff, 19,356 tons iron 
and 6,757 tons of patent fuel, against 15,108 tons of iron and 9,980 
tons of patent fuel in the preceding months ; and Swansea, 1,099 
tons of iron and 10,278 tons of patent fuel, against 885 tons of iron 
and 10,049 tons of patent fuel exported in April. Of the iron ex- 
ported from Newport, 2,284 tons were cleared for Alexandria, 2,669 
tons for New York, and’9,772 tons for Cronstadt. : 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

Tre GLascow Pic IRoN MARKET—SHIPMENTS OF P1G IRON DURING 
THE Past WEEK —MANUFACTURED IRoN—-IRON EXpPorTED 
DURING THE Past WEEK—THE COAL TRADE AND COAL Exports 

THE EDINBURGH GEOLOGICAL SocteTY—LAUNCH BY MEssRs, 
ALEX. STEPHEN AND Sons—LauncH BY Messrs. McNaB AND 
Co, —THe WrnpMILicrort Dock--THE LocK-oUT ON THE 
CLYDE. 

Tue pig iron market has been firmer during the past week, and 

the feeling gradually improving on Change. Prices are slightly 

higher than this day wath, and with easier money a large business 
may be looked for. To-day (Wednesday) 52s. 74d. and 52s. 9d. 
prompt cash paid for warrants. 

The shipments of the week are still considerably under those of 
the corresponding week of last year. Foreign and coastwise were 








as follow :— 
Ports. Foreign. Coastwise. Total. oe 

Tons. Tons. Tons, Tons, 

Glasgow .. 1,085 959 2,044 1,822 
Vort Dundas .. _ 47 4T ee 70 
Bowling 530 240 770 328 
Port Glasgow _ — — 287 
Greenock 100 145 245 120 
Ardrossan 609 1,310 2.419 4,903 
Treo — _ ee - oe 485 
Ayr oe _ 452 482 oo 942 
Leila eo ce ce 2,840 55 2,895 . 3,977 
Graosemouth* .. 553 556 1,119 oe 1,565 
Alloa & Charlest'nt _ -- _- o- 5 
Ko'nesst eo ce —_ se — ve _ oe 1,032 
Lurntisiand .. _ ++ no return .. - ee 150 
Total .. - 45717 4,284 10,001 15,796 


Manufactured Ivon.--Market quiet, and prices in favour of 
buyers. The stagnation on the Clyde is felt by the makers, and 
merchants are giving out orders very sparingly. For shipment 
there are some inquiries, but the competition in England and 
Wales is against many of the orders coming into this market. 
Quotations same as last week. Iron exported to the following 
ports last week:—From Glasgow to Alexandria—cast railway slee 
ers, 250 tons; to Caminha--bar, 57 tons; hoop, 14 tons; nail- 
rod, 21 tons; sheet, 2 tons; to Gijon—pig, 13) tons ; wrought, 
£2; sheet, 5 tons; wire rope, 2 cwt.; to Halifax, N.S.—pig, 
100 tons; cast pipes, 1 ton; wire rigging, £40; knees, £22; to 
Havre — Pig. 575 tons ; to Kingston, Jamaica—cast hollow ware, 
3} tons; ditto pipes, 33 tons; to Monte Video and Rosario— 
cast sleepers, 602 tons; to Montreal—pig, 100 tons; bar, 444 tons; 
castings, 44 tons; galvanised buckets, 2} cwt.; wrought nails, 
} ton; vessel, £1,500; to Port Chalmers, N.Z.—bar, 30 tons ; 
cast manufactures, 54 tons; galvanised, 98 tons; to Quebec—pig, 
200 tons; bar, 82} tons; to ay oy and Penang—bar, 20} tons; 
castings, £1; galvanised rails, 3; to St. i N.B.—pig, 
600 tons; bar, 209} tons; wire rope, 7 tons. From Bowling 
to Caen— pig, 180 tons; to Dieppe—pig, 110tons. From Greenoc 
to Cienfuegos—hoop, 12} tons. From Ardrossan to i 
castings, 16 tons; to Providence—pig, 609 tons. From Grange- 

: * Besides 599 tons sent to Leith for transshipment. 

+ 250 tons sent to Leith for transshipment. 
3 100 tons sent to Leith for tr? usshipment, 








mouth to Porsgrund—pig, 45 tons; to Rotterdam— 450 tons ; 
to St. Petersburg—pipes, 120 tons. From Leith to. 


Antwerp, Dunkirk, Hamburgh, Rotterdam, 
Stettin a coideetbte’ quentity of pig 

Coals have been in good demand, and without change in prices. 
The following advices of coal shipments show an amount rather 
above that of the corresponding week of last year. The returns 
are :— 





' Same week 

Ports. Foreign. Coast wise. Total. last year. 

Tons. Tons. Tons. Tons. 

Glasgow .. os oe @ cc oo 8BBR ce cc NER Wc 4,720 
Greenock® .. .. .. 842 .. «we 223 1. «oe 1,084 os .. 1,540 
Ardrossan .. oe 1,220 .. oe BOI4 2. oo 4,384 «- «. 5,092 
Troon... .. .. «+ 2,703 .. .. 5492 .. .. 8,195 .» .. 9,482 
Ayr (last month) .. — «. «- 6,554 .. 6554 .. « — 
Grangemouth co BIT ce’ cc, WR: oc ve SE «+ 2,853 
ee oo Wee, cc, OS oe on TD 1,268 
Totals.. .. 7,093 .. .. 18,245 .. ..25,338 .. .. 24,955 


Coals exported to the following ports last week :—From G 
to Caminha, 16 tons; to Demerara, 138 tons; to Kingston, Jamaica, 
26 tons; to Montreal, 100 tons. From Greenock to Cienfuegos, 
4 tons; to Matanzas, 312 tons. From Ardrossan to rok Do 
125 tons; to Malaga, 175 tons; to Marseilles, 370 tons; to Nap! 
225 tons; to Nice, 325 tons. From Grangemouth to Aarhuus, 
146 tons; to Arendal, 105 tons; to Hammerfest, 165 tons; to Hor- 
sens, 153 tons; to Kiel, 230 tons; to Konigsberg, 155 tons; to 
Lofsta, 88 tons; to Skivo, 90 tons; to Stettin, 260 tons; to Wozast, 
695 tons. From Leith to mhagen, 116 tons; to Cronstadt, 
200 tons; to Dunkirk, a quantity; to Malmor, 108 tons; to Nar- 
Sect Thursda the twelfth ordinary tii f th 
t Thursday evening, the tw i meeting o! e 
Edinburgh Geological Society for the session was held in their 
rooms, 5, St. Andrew-square, Mr. Charles Maclaren, the president, 
in the chair, Mr. Thomas Smyth exhibited to the society a flint 
hatchet (the property of Mr. Archibald Thorburn, of her Majesty’s 
General Register House), which was discovered in the parish of 
Greenlaw, in Berwickshire. This hatchet is 9in. in length, and its 
greatest breadth is 2}in. Several antiquaries have seen it, and 
they say itis the finest that has ever been found in Scotland. The 
meeting was a conversational one, and the members discussed the 
uses of flint weapons, and the geological proofs to be drawn from 
their existence beneath stratified deposits. Several arrangements 
were also made regarding the summer excursions. On Saturday 
last the society had an excursion to the Water of Leith, and 
examined the lower carboniferous shales along its banks. Mr. 
George Lyon, the treasurer of the society, was the conductor. 
On the 8th inst. Messrs. Alexander Stephen and Sons launched 
from their building-yard at Kelvinhaugh, a fine three-masted com- 
ite sailing schooner named the Mitero, 375 tons, and 9 Al at 
Plo d’s. This vessel has been built for J. Hainsworth, Esq., Liver- 
pool, for whom the Mirtero was lately built by the same firm, and 
is to be employed in carrying ores on the west coast of South 
America. C 
On the 11th inst. there was launched from the building-yard of 
Messrs. McNab and Co., a screw steamer of 155ft. long, 21ft. beam, 
and 12ft. 8in. depth of hold. She is to be propelled with a pair of 
ae Sane engines of 50-horse power, which are already on 


The Windmillcroft Dock, a description of which appeared in 
THE ENGINEER in October last year, is drawing towards completion. 
The piling and other woodwork is nearly completed, and the prin- 
cipal work now is the stonework at the entrance. 

We are sorry that we are still unable to record any move- 
ment, either with one party or another, with a view to a settle- 
ment of the lock-out on the Clyde. Matters remain much in the 
same state as last week’s letter showed them, with the addition of, 
perhaps, 1,000 extra men thrown out who were working their 
warning. Several meetings are held daily by the workmen, an 
occasional meeting during the week by the masters’ committee, 
and numerous letters appear in the daily papers; but the end of 
the struggle appears as far distant as ever. Of course things 
cannot remain long as they are; and at some of the workmen’s 
meetings an occasional — of dissatisfaction is heard, which 
gives promise of a breaking up of the confederacy, but in the 
meantime they are still united. The malleable iron and coal 
trades are suffering considerably by the lock-out, and the result is 
likely to be that instead of workmen’s wages, as a class, being 
raised they are likely to be lowered, as we are informed that 
several large coal and ir ters have notified to their workmen 
that they intend reducing their wages. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LIVERPOOL: Steamers for Italy and Austria: The Proposed Pneu- 
matic Railway under the Mersey : The Panama (s.)—Tue Hut 
Sream Surppinc TRADE —Stock or Corton —RIveER WEAVER 

. NAviGaTION: Proposed New Works—NortH EAsteRN DistTRICcT: 
State of Trade: North Eastern Railway: The Hartlepools : 
Cleveland Iron Trade, &c.—THE STRIKES MOVEMENT: Intimida- 
tion at Liverpool—StaTeE OF TRADE AT SHEFFIELD. 


Ir is stated that agents of the Italian and Austrian Governments 
have been actively occupied at Liverpool in endeavouring to pro- 
cure suitable vessels for transport service. The bill for the pro- 
posed pneumatic railway under the Mersey has now virtually 
d into law. The company to be incorporated consists of Mr. 
bertson Gladstone, Mr. E. Lawrence, Mr. Harold Littledale, 
and others, and they are to be known under the name of the 
Mersey Pneumatic Railway Company.’ The line will pass under 
the bed of the Mersey from a point opposite James-street, Liver- 
pool, to a point near the Woodside Hotel in Birkenhead. The 
capital of the company is to be £350,000, in 17,500 shares of £20 
each, with power to borrow £116,600, and to create and issue 
debenture stock. The Pacific Steam Navigation Company’s new 
steamship Panama, which recently arrived in the Mersey from the 
Clyde, where she was built and engined by Messrs. Randolph, 
Elder, and Co., made her officia trialtrip outside the port on Friday. 
The Government inspectors were Messrs. Lynn and Luke. e 
vessel ran the measured mile several times, and attained a 
of over thirteen knots. The Panama will sail in a few days for 
the Pacific. 

In consequence of the imminence of war, the Hull steam trade 
to the Continent has already suffered. One large steamer left for 
St. Petersburg a few days since with only one passenger on board. 
Other vessels will be prevented sailing. One or two steamers 
intended for ports in Prussia will be'sent elsewhere. 

. The stock of cotton on hand at Liverpool is still very large, 
although the sales made during the last few weeks have been 
considerable. 

The passing of ‘a bill this session for the improvement of the 
river Weaver navigation, which was first established in 1721, will 
enable the Weaver Trust to make some extensive alterations. The 
— width of the cuts on the river is 60ft., and the minimum 

lepth of water allows the of vessels drawing 7}ft. and 
carrying 200 tons. There are (besides the tide lock at Sutton 
where the extreme rise and fall of spring tides is 16ft. or 18ft. 
four locks between the M and Northwich, their total lift 
being 16ft. 7in., or an average of but 4ft. 2in. each. The engineer, 
Mr. E. Leader Williams, jun., will now widen the cuts to 90ft., 
with a minimum depth of 12ft., and a bottom width of 54ft. New 
= vo be built, and they — be 200ft. long and 40ft. wide, or 
nearly four times as large as oe . The Winnington 
lock will be removed, and a total lift of 8ft. 6in. given at Salters- 
ford, where the present lift is 4ft. 4in. Each of these locks will 
hold one towing steamer and three lighters, each of 200 tons; but 


* Besides 5 hhds, foreign. 











Naslenina to Bp affected by the continued depression in 


the money market. Middles! manufacturers complain of 
business being de and the ro mills have but little work 
to do. Alth the trade prospect is at present anything but 
cheering, Messrs. Swan, Coates, and Co., Cargo Fleet, open 
furnaces on Thursday. A fair amount of shippi 
been transacted. The shipbuilders are, however, far from busy, 
and most of the employers on the Tees are reducing the number of 
their workmen. : 

Strikes continue to Pet themselves in every branch of in- 
dustry in the north of England; but the men engaged in them 
seem to overlook the fact that the state of the money market can 
scarcely fail to tell materially against their success. It mR 
that Colonel Clay, managing director of the Mersey Steel and 
Ironworks, has found it necessary to apply to the Liverpool 

istrates for summonses against a number of men for intimida- 
tion. It seems that in consequence of the strike in my ge it 
has been to obtain men from Staffordshire and other 
places, and that these men have been on frequent occasions 
assailed by threats and other means with the view of preventing 
them from continuing their work. Crowds of the intimidators 
have assembled in the neighbourhood of the works for this purpose. 
The a oy granted the summonses. 

Complaints are made that business is falling off at Sheffield. 
Though the im ing Continental war has improved the demand 
for steel for that market, there is so little doing for other markets 
that, on the whole, the steel trade is languid. The armour plate 
and heavy ordnance es are id, very few orders 
having come to hand for the Continent. Most other foreign 
markets are, on the whole,, dull, though yielding fair orders in 
some few branches. The home markets: are also quiet. In the 
cutlery branches there is an absence of pressure, an , which 
have been fay 2 raga wg during the late extreme briskness, are 

inning to decline. The workmen in the saw trade are still fully 
employed, though recent orders have been rather light from most 
markets. There is a fair amount of employment in most depart- 
ments of the tool trade,-but less pressure than a few weeks ago. 
The demand for plated ware is below the average. In the stove 
grate branches business continues moderately good. 








PRICES CURRENT OF METALS. 




















1866. 1865. 
COoPpPpER—British—cake andtile,| £ s. d. £ 8. dj £8. d. £ 8. d. 
81 0 0.. 86 0 0) 88 0 0.. 000 
86 0 0..89 0 0} 90 0 0..91 0 0 
89 0 0.. 91 0 CC) 93 0 0..94 0 0 
93 0 0..96 0 0) 95 0 0.. 96 0 0 
8 0 0.. 90 0 0] 90 0 0..93 0 0 
0 0 0.. 0 0 0] 9 O 0..93 0 0 
e --- | 80 09 0.. 0 0 0} 82 0 0.. 0 00 
Slab. for prod. 96 per cent. ..| 82 0 0.. 0 0 0/ 80 0 0.. 000 
YELLOW METAL, per lb. ....--| 0 0 78 0 0 8 O 073... 00 8 
IRON, Pig in Scotland, ton...... 213 0 cash. 214 3 cash. 
7 5 0.. 710 0| 715 0.. 8 0 0 
6 0... 615 0} 700... 750 
. 0.. 0 0 0} 815 4. 900 
6 0.. 615 0} 615 0... 700 
0 0.. 0 0 0} 1015 0...0 0 06 
9 0.. 915 0} 915 0...000 
8 0.. 815 0} 815 0. 000 
! 0.. 1115 0) 12 0 0..12 5 0 
0.. 0 0 0) 19 0 6..'0 00 
0.. 2215 0} 21 5 0..0860 
0.. 21 5 0] 19 0 0.. 1910 O 
0.. 2115 0| 20 0 0.. 20 5 0 
0.. 0 0 0} 2210 0.. 000 
0 0.. 23 0 0] 2015 0.. 0 0 0 
0.. 32 0 0) 26 00.. 0 00 
1 0 0.. 3210 0} 2610 0.. 0 0 0 
Litharge, W.B....cccsseeses -| 2415 0..25 0 0/2300... 000 
QUICKSILVER, per bot. ........; 70 0.. 900) 800.000 
SPELTER, Silesian, per ton......| 19 15 U.. 20 0 0] 2212 6.. 2215 0 
English sheet ...... 2810 0.. 0 0 0] 26 0 0.. 2610 0 
White zinc, powder. . 000..000 000,000 
STEEL, Swedish faggot 000.. 0 0 0| 1400... 000 
C fee 000. 0001500. 000 
TIN, Banca, per cwt...... 318 0.. 0 0 0} 413 0.. 415 0 
Strai 315 0.. 316 0} 41010... 411 0 
317 0.. 318 0| 412 0. 000 
43 0.. 4 5 0} 415 0.. 416 0 
440... 46 0} 416 0.. 417 0 
460... 48 0} 418 0. 500 
COBEcccccccccccccccccece| § 6 O.. 2 7 OF 123 6. 0686 © 
IX ditto. ccccccccccccccccces 138 @. 1189 OF 186.0080 
IC charcoal seccccscccescess 1tt 0... 118 OF 186 6... 0 0 0 
SE Giiiccccescsccsccsecess | RWG. 26 G14 6. OD 





PRICES CURRENT OF TIMBER. 











1866. , 1865. 6. 1865, 
Per load— £22 64i2nR26 P —£8ef£te £se he. 
sreseeeeeeeeDL 10 1310 | 12 © 13 10 || Yel. pine, per reduced C. 

Quebec, red pine .. 3 5 415! 310 415 1st qi 171020 0 18 028 © 
as gen fe 310| 215 315 2nd 12 lv 1410 13 01410 
St. John's N.B,yel.. 0 0 0 0) 0 6 © © || Archangel, yellow. 12 013 0 13 :@ 14 10 
Quebec,oak, white... 5 0 510) 5 5 6 0 || St. Petersburg wi 6 lL ¥i13 0 
birch. . 4.5 415| 310 410|| Finland. ..... 010 6 8 61010 
Memel. © 0 0 0] © 0 O @|| Memel .......... © 0 0110 015 0 
310 5 0©| 310 5 © || Gothenburg, yel. 8 210 10) 10 ol o 
Dantsic, -310 6 0) g-5 65 wi © 90 9 0 910 
2 5 310] 915 310 || Geffe, yellow...... 10 O11 0 101011 30 
3 5 310!| 310 4 0 ||Soderhamn . 9Wi1L 0 91011 © 

3 5310] 3 § 3 16 || ChristisniaperC. | 
«2 5 210) 210 915 19h. by 3 by 9> 18 023 0) 18 0293 0 

te he 610 810 im yellow =". | 

5 6 Deck plank, Dut. 

ee hb slenes pony wh | ou 16 0418 

7.9.8. 0| oie S30 Quoeesten bo 08s 0 
810 910 Sievee 6 065 0 
bP orteny ? re usa 99 ssedmene 

kspruce * 1910/14 018 0 || Baltic crown 

johim.wht spruce 13 0 1510|13 015 0 || pipe........ § 172° 19 0200 oamo 











£2,274 each, and for the passenger engines £2,308 ; 

Tue SocieTy or ENGINEERS.—A series of trips have been orga- 
nised by the council of the Society of Engineers, to. take place 
during the recess. These will include a visit to the pumping 
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and thus, notwithstanding an immense outlay, all tube of steel; the first gun cost £500 only, the second 
bd pallions useotcoobiebaeogiineie atin ctesaatg aad Oot . | £750, the extra price being due to the use of a steel tube— 
patch were abortive. ne ype ar a ge (a a Sha two Ga-pomonans, dae 9 ich is in two pieces only; 
the manufacture can form an adequate idea of the vexation Teese er a a and £170; they 
and di intment attendant on what was then a new | are now under tri One of them has already fired 2,000 
manufacture. Tons upgp tons of irable iron went to hades Gite a eae The 
the scrap after being coiled and We find no ior of the chase is cut up a little, but, the exterior of 
fault with those then in charge of. the factory, Every | the piece is perfectly soun BOO sagaeia hays been fired at 

> th rs possible care was taken to secure a result. which w the rate of three per minute, on one occasion five 
Ne Meet not come. In the year 1863 it struck oem eee ertericka eat ar Magee «i that the has 
i is ¢ in apiistant superintendents, of the Woolwich; , | been severely tested. The test of the second gun fas not 
" eo all ae ¢ pelted frpmn: fhe ovep-oars | yet ed to an eat Mee a These guns 
on y used in the selection of the ‘iron ; in words (thet i but G4ewt, while the Whit and Armsirong 
be "Wiettersian "y had. been on the wrong track altogether, an oot | ee oe ds sy 
a but a radical change could ameliorate the onpaition a Meet however, ‘attaches to the large 
pegs he ta Yorkahin. iron only guts. FB eity tabular statement. will show at a 
, of wasting the public | Sed, at a cost of. £20 to £22 per ton... This iron i | wiasie, thas tisit endurance, talking isto cdheldetation the 
F saage ot re pee ne good ‘what. | immense ad was of great, purity, but. after all it | weight of the charges, has never been exceeded. 
. does a considerable ‘injustice not only to was totally unfitted to the ma of guns because of its Din. Fraser Gun, with Wrought Iron Tube, . 
our Government, but to the entire ion. tendency to Er Topas ge pape ——— : 
r the moment, that the statement that none of our heavy | #, Weld it soundly; and even when goiled, and to appearance  samti8 "Endurance. 
for the t, that th ne. vy 
‘ina will withatend than 300 is, or thereabouts, welded, huge arose on the inner and outer surfaces ee 
is. substantially true, it by no means follows, on the one of the coils, As these had to be slipped.over each other, |} Powder. | snot, | So. of rounds, | Tal pow oe eae 
hand, that such guus aré‘not perfectly calculated forall the | it was ind:spensable that the blisters should be cut, off— 7 - a 
urp of ye ay warfare; nor, on the other, that the they could not be forged down—and great holes and 4 — 9 a 2. 
aiarhineat is alone to blame.’ We ask in vain for in- | °@Vities were left in what should have been the solid coil, 30 220 46 1,350 10,120 
stances of better results obtained by other makers or in Mr. Fraser proposed that Yorkshire iron should be aban- 44 220 84 3,696 18,480 
other countries, The Government manufacture of guns in doned in favour of common Staffordshire iron of fair - a 4 — —— 
Great Britain is represented by that which isdone at Wool- | (lity. Experiments were made with, perfect sucosss, 
wich; and we may safe! enge private makers to prove | 80d for many months Yorkshire iron at per ton has os we ae 
that they have y iol better than those turned out | been unifo rejected in favour of Staffordshire bars tons. owt. ar. Ib 
recently at the Royal Arsenal, ‘We know that Sir William | ©*ting about £9 10s. to £10 per ton. As ninety tons of hed te a 
with all the resources of Elswick, has not been iron are now being used per, week in the Arsenal, the change | 579 Tounds Shot .. .,. .. 89,960lb.= 40 3 0 24 
ableto.excel them. As to the steel guns of Krupp we know | thus far alone pees an annual saving of not less than con neand {Pegenie ts > iar pe. 
nothing definitely, except that they have given very indif- | £4,000. _ But the saving is really much greater than this, : = 
ferent results indeed on the Continent, As regards Captain | because time and ae Saar eee SS Saene Yint. Fraser Gun, with Steel Tube. 
Blakely’s.guns we.are nearly in the dark. We know that | Which prove unserviceable, and guns are now produced in ee tons. cwt. qr. Ib. 
they have done good service at Callao, but we are at_a loss which it is impossible to detect a weld without the aid of | 49 rounds { Towaer e+ oe 17,1%Ib.= 7 12 3 16 
ant the powers of endurance which they have.manifested. acids, no matter what the plane or the place in which they Bbot a» vo o+ 101,379. = 45 5 0 19 
are cut, Weshall not be oyer the mark if we estimate ee 2 | ee 


Such heavy ~ as Mr. Whitworth has made have in no 
Woolwich guns‘of the same calibre in 
durability. In point of fact, the gentlemen who so eagerly 
attack the Government, and talk so much and so loudly of 
red tape and official, incapacity, are absolutely unable to 
point out the direction:.in which we should seek for. the 
“gun of the future,” or the firm to which we should 
ly‘ for its manufacture. For years not the i, 
overnment alone, but engineers in all pes of the civiliss 
world, have been toiling in search of.a which will 
systain. heavy charges, hitherto with, but in one sense, a 
moderate amount of success, This result cannot be due 
to incompetence of any kind, either natural or official. 
An un eled amount of skill, talent, energy, and pro- 
found mathematical and mechanical knowledge has been 
expended in the endeavour to solve the problem without 
perfect. success ; and we are, therefore, irresistibly led to 
the conelusion that it does not admit of solution in the 
sense understood a our pe hy se ae In other 
words, it is apparently a impossibility to produce 
zuns with certainty, BO gi je c 4 ye more 
than 40 1b. of strong Eogiss powder fired behind projec- 
tiles‘of adequate weight, for more than a very few hun 
rounds. But there is nothi EYE ge | in this fact to 
those who understand the subject. in its beari A 
12-ton gun, capable of firing 300 rounds-with 50 Ib. c 
in which the process of deterioration shall be gradual and 
well defined, while its ultimate failure cannot be fraught 
with danger to the crew firing it, is not only a very excel- 
lent weapon, but, provided it can be cheaply produced, 
eminently suited for naval s. Actions will 
now be decided by a few shots. If we take it for 
granted that the gun is fired twenty times with heavy 
charges asa test, we shall ‘still have 280, rounds at our 
i for active service. If an action lasted an entire 
day, a circumstance to the last degree unlikely to occur 
under the conditions of modern warfare, not more than 
= or 100 — would be Lager a maximum. Thus we 
we practically a gun capable of taki in three t 
actions. It is needless to point out thet the ship ete 
ing such a gun would herself be knocked to pieces 
long before the n became unserviceable. Half 
a dozen shots will in future, in all probability, 
decide very important Ly. « grower These facts are 
well known to military and naval men; and we feel 
that it is almost superfluous to tender any apology for a 
mn. capable of deciding as many actions as the ship on 
which it is mounted is likely to survive. The onl 
point which can be urged a gun of the kind is its 
great cost. If guns must be frequently replaced it is of great 
importance that, they should be cheap; and we admit that 
a gun costing £1,800 should be capable of enduring more 
than 300 rounds. This was the only argument possessing 


way excell 


much force which could be urged with propriety against | P’ 


Woolwich practice. But even a moderate acquaintance 
with the FSi of events would have sufficed to prove 
that at this moment the whole system of construction 
— in the Government gun factories has undergone 
such changes that the argument has lost much of its force ; 
and we at present see no reason to doubt that it will soon 
cease to any force whatever. The changes to which 
we allude, though chiefly confined to matters of detail, are 
to the last degree important. They are likely to save the 
country the expenditure of a million pounds sterling 
within the next few years; and they are so valuable 
and interesting that we do not think it necessary to apolo- 
gise for considering them at some length. We have not 
referred to them before because we awaited the results of 
certain experiments to enable us to speak with confidence. 

The manufacture of Armstrong, or more strictly of 
coiled, guns commenced at Woolwich in the year 1859. 
For small guns the coil system was comparatively success- 
ful. The moment it was applied to large guns its defects, 
as then carried out; became apparent. The utmost care 
was taken to secure the stron possible iron. Plant of 
the most approved description was erected, and the highest 
skilled labour secured at almost any price. Yet for years 
a sound gun of large size was only obtained by nteidons ; 


Y | least half 





the saving at £100,000. per annum. Almost at the same 
time that Mr. Fraser suggested Staffordshire iron, Col. 
the use of Marshall’s iron, a beautiful, 
clean material, giving first-class results, and now extensively 
used for the interior tube of the 7in. gun, for which the 
closeness of its texture renders it much more suitable than 
Staffordshire iron, which is of too open a texture to endure 
the abrading action of the powder gas satisfactorily.” Col, 
Campbell hasthroughout lent Mr, Fraser valuable assistance, 
supporting his innovations with all his influence and the 
full weight of his authority, 

Mr. Fraser, thus placed in possession of a material 
which he could use as he wished, next set himself the task 
of still further reducing the cost of heavy guns, and 
improving their structure. It will be n here to 
state that Mr, Fraser does not accept the initial tension 
theory in its ordinary form as laid down by Treadwell and 
others. We are now dealing with facts not with theories, 
and we shall therefore not now stop to consider the reasons 
which he advances in support of his views. It will suffice 
to say that they possess much force, and are perfectly con- 
sistent with the results of his experiments. The Arm- 
strong 12-ton gun consists of no fewer than eleven separate 
pieces, nine of these being coils Va irae ay in a state of 
tension. It is essential to the well theory that 
the hoops or rings should be thin; therefore many are 
required; but Mr. eer makes his 12-ton gun with but four 
gees an internal tube, a solid breech-piece, and two coils. 

n order to obtain initial tension, the inner tube of the 
Armstrong gun is turned up in the lathe and placed on 
end, ‘Then a coil is bored out to gauge, heated red 
hot, and slipped. over the tube—shrunk on, in fact. Then 
the is taken to the lathe, turned to gauge, and once 
more brought back to the en pit to receive another 
coil, and so on till it is fini ed. All this costs much 
money, and has therefore been abandoned by Mr. Fraser, 
who turns up every part of his gun separately, heats all 
slightly, and fits up the whole gun at one age The 
saving thus effected will be perceived at a glance. To put 
it in a precise form we may state that the Arsenal books 
show that the Fraser gun costs exactly 40 per cent, less 
than the Armstrong gun made in the royal factory—we 
shall not say how much less than those made at Elswick 
for our Government. In other words, heavy guns can be 
made on the new system at the rate of £40 per ton, and 
at twice the rate of manufacture with the same plant, so that 
the country may be armed with heavy ordnance in at 
e time it otherwise would be. Cast iron guns 
of much smaller dimensions cost £30 per ton. Need we 
add a word of coniment ? 

In making large guns it is evident that the coils must 
be thick ; and, in order to produce these, Mr. Fraser simply 
repares two coils by winding one bar on the mandril in 
the ordinary way, and then winding another over this again, 
the mandril rotating in the opposite direction, so that the 
spirals cross each other ; the whole is then re-heated and 
forged into a solid mass. In doing this some knack is re- 

uired. The experiment was tried at Elswick and failed, as 
the outer coil expanded under the hammer, so that the inner 
coil actually fell out when the outer was smoothed up. At 
Woolwich the difficulty is overcome by ing the inner 
coil longer than the outer and upsetting it—a neat little 
“dodge” worth notice. 

It is now time to speak of the results obtained from the 
new system. It is useless to economise, if economy gives 
us a as well as cheap gun; but the new system has 
already been tested, and we have data now lying before us 
which go toshow that the new gun has manif absolutely 
unsu powers of endurance. The innovation has been 
introduced very cautiously. Small guns have been first 
made; then those which were larger. The number of 
the coils has been reduced, by d ; and it is only within 
the last few months that guns fully embodying Mr. Fraser’s 
views have been produced. These are two 12-ton guns 
—one- with a tube of Marshall’s ‘iron, the other with a 


* The employment of this material has redaced'the proportion 
of defective tubes from 30 per cent. to 2 per cent. 





It is perfectly true that there is now in existence a gun 
of the same weight and calibre which has fired 543 rounds, 
but this fact in no way invalidates the statement that the 
Fraser have displayed unequalled powers of endurance. 
It is not the number of charges fired alone that tells on a 
gun, but the weight of the charges. A thousand tons of 
gunpowder might be fired by a pound or two at a time 
within a which could not stand the second round with 
a 20 Ib. and once the limit of strength is nearly 
reached a slight increase in the charge makes a vast diffe- 
rence. . The average ag of the charges fired from the gun 
to which we refer, was but 33 Ib., and that of the projectile 
2531b, The result obtained was excellent, no doubt, but still 
inferior to that obtained from the Fraser guns, which fired 
42°69 Ib, and 42°81 Ib. respectively, It may be worth while 

to compare their performance with that of the Armstrong 
9°22-in. gun, which went to'pieces at Shoeburynéss but the 
other day.. It will beseen from the following table that the 


average charge was far smaller than that of either of Mr. 
Fraser’s guns :— 
9°22 Gun (with Steel Tube) Burst at Shoeburyness. 
Powder 16,032 Ib. 7 oa 
402 Rounds -. } snot 87-3601. 3.39 32 0 8 fy 
— a epsige | tm os ce S981Ib. 
round .. .. (Projectile + +e 21733 Ib, 


This gun has not fired even one charge so heavy as those 
which the first Fraser gun endured 164, and the second 136 
times, while its first cost was £1,500, or £250 more than 
the cost of both Fraser guns together. It was made of 
Yorkshire iron, and of the most expensive forgings; yet it 
flew into no fewer than forty pieces without giving any 
warning, whereas the Fraser gun with the iron tube gave 
warning many rounds before actual rupture, and when it 
burst only two fragments left the carriage. Surely on the 
face of such facts as these it is unjust to blame Woolwich 
Arsenal, or to assert that the Government cannot uce 
a good gun. Many persons will no doubt dispute the accu- 
racy of Mr. Fraser’s theory : “ Few parts ductile mate- 
“rial ;” but it cannot be disputed that he has achieved a 
great success. He has apparently provided us with guns 
of endurance than any yet produced, at one-half 
the ordinary cost. Under such conditions it is to “use 
“up and buy more;” and the authorities of the Woolwich 
gun factory are now in a position not only to assert, but to 
prove, that they can produce the best as well as the cheapest 

ns in Great Britain—precisely the position which should 

held by the most magnificent rome in the king- 
dom, if not in the world. ;, We congratulate Colonel Camp- 
bell and Mr. Fraser on the success which has attended 
their labours. English skill and talent have little to fear 
from foreign competition in the matter ef ordnance. 


x. ELectric Licut.— The expense of maintaining the electric 
ive of the 
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p. 149, it is stated the expense of first main 

of the electric light, such as that at Cape La Heve, with a 4-horse 
ine, and electric machines containing seven sets of fine large 

call tore cots of email snngugtn, io 00 Slaee — 

Expense of First Establishment. 
Magneto-electric machines, with four discs .. .. 8,000 
Engine and accessories... «2 «2 «s «+ «8 «se «o¢ «+ 8,000 

, conductors, HC... se ae oe 1,500 
' , 12,500 = £500 
Maintenance. 


Francs, 
Interest on capital at 10 per cent. = 1,250f., will be, per hour 3125 
Coals for engine, sum .«. «+ «+ «2 «os of of «8 «6 “4000 
Salaries of two firemen, 2,800f. per annum, at per hour - “7000 





Salaries of two keepers, 2,000f. per annum, at per hour 3 “5000 
Carboms. co «Ke. 06 0b ,oor es 06 ov be | etiice 06D 

Oil for machine, water, repairs, &c... +. «2 «2 «2 «+ “1275 
Expense hour, supposing light burgs 4,000 hours . 

an Godlee eo 06 00 cco 68 06 oe me 2°4000 

Or about 2s. sterling. 
It is more than le that Mr. Wilde’s improvements will 
cause a considerable reduction. 





446 


ON THE DISTANCE VISIBLE AHEAD IN,RAIL- 
WAY CUTTINGS ON CURVES. 


a ont he . bey toe uld 

might be sup t a wo 

serious difficulty to observing any obstacles on 

advance of a railway train, but unlessit were very tortuous 
—a com ively rare occurrence—the reverse is the case, 
as the o' e stands out in strong relief against the open- 
ing. When the tunnel is perfectly straight it is similar to 
looking through a ight tube, and anything crossing or 
lying in the direction of the field of vision is at once per- 
czived. For a man to be liable to danger that he cannot 
see is bad enough, but to see it and to be unable to avoid 
it isa + deal worse. The practice of signalling provides, 
or rather endeavours to provide, for the former class of 
contingencies, and it is to the latter description of hazard 
that we are desirous of directing attention. 

In the figure let AB, CD, vm ey the plan of a cut- 
ting on a curve at about the level of the eye of a driver as 
he stands on his engine; and ac, 6d, the centre of each line 
of way. The depth of the cutting is of no consequence so 

long as it is higher 

than the level of 

— the engi peton'e 

e, and effectually 

a poovents him from 
seeing over the to 
of the slopes an 

overlooking the ad- 

joining country. 

t us suppose a 
train coming round 
the curve at the 
point a. The lon- 

distance that 

e driver can_ see 
in advance will be 
by looking in the 
direction of the 
line a, 6, ¢, d, ¢, 
which touches the 
side of the cutting 

o atc. The line a, 
then, is the measure of the distance that an obstacle can be 
seen in advance on the same rvils on the convex side of the 
curve, Similarly, if the train be at any point b on the 
inner pair of rails, the driver could not see whether there 
were anything on his own rails beyond the point d. The 
line bd therefore measures the limit of his field of vision, 
and a glance at the diagram will serve to demonstrate that 
there is a considerable difference in the limits of view 
belonging to each pair of rails. It is manifest that the 
lengths of the lines ae and bd depend upon three condi- 
tions, viz, the radius of the curve, the breadth of the 
formation level, and the ratio of the slopes. When the 
sides are perpendicular, or nearly so, as in the case of rock- 
cuttiag or retaining walls, this last condition vanishes. 
Let us suppose a train at b on the inner line of rails, and it 
is required to find the length of bd. Letbd=s; andon 


referring to the figure we find s=2 4/ = {ob+—oct} ; 





let w equal the width of formation level; g, the gauge; A, 
the height of the driver’s eye above ground; 7, the ratio of 
the slopes; and R, the radius of the curve. ThenobD=R 


—_ (g = 3} and oc=R— (‘5 + rh) and ourequation 
for sbecomess = 2 f (R— (Z +3) cis {R— 


(+r) }"} ee ov ® 


Similarly, for the corresponding distance ae on the outer 
rails, using the same notation, and making ae = 3, we have 


ie VY (6 a? — oct) and substituting, as before, 
oa = KR +(2 + 3) ands, = 2 ae { (B+ (Z > 


3) }—ja— (5 + rh) YY (2) 


In the accompanying table the results are calculated 
without taking into account the quantity r A, as it is only 
right to do, in order to be on the safe side, since, as before 
mentioned, it is frequently practically equal to zero. Con- 
sequently, our formulz stand as follow— 


s=aV { (n—(Z+ 3) }'— fr—2)". @ 


and 
3, =2 v { (R+ (g +3) }'—{r—2)") . (4) 


The extreme distances on both pair of rails are given in 
the tables, and also a mean distance, or the distance at which 
a person standing in the middle of the six-foot would be 
able to see an object in the same position on the line 
before him. This latter distance, which will answer well 
enough as a guide for the limit of view for curves of 
different radii, may be readily obtained from the equation 


3,= 2 }R _ (R—{): . Supposing w to be con- 
stant the value for S, S,, and S, varies in the direct ratio 
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of R; or, 


in plain words, the sharper the curve the less 


is there of avoiding’a collision. 


TABLE I. 











321 
347 
370 
419 


1200 
1400 
1600 
1800 


95 
103 
110 
117 
123 


The practical bearing of this table will become at 
once apparent by comparing it with the subjoined one, and 
will demonstrate that under the circumstances in question 
there is no time to allow a train to be pulled up to avoid 
an impending collision. Table II. gives the average dis- 
tance in D to stop a train ing on the 
level at different rates of velocity when the ordi 
power is used, and also on the supposition that brakes are 
applied to all the wheels, which latter, it may be remarked, 
is simply a supposition—nothing more. 

TABLE II. 
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We have taken the condition of the train being on a 
level as the fairest case in point, for although a descending 
gradient would greatly increase the distance necessary to 
arrest the train’s progress, yet, on the other hand, 
an ascending gradient would materially aid in dimi- 
nishing it. It will be manifest from a comparison 
of our data that, with the exception of the original 
Great Western line, as laid out by voy, Nem is scarcely 
a railway which not only is not exempt from accidents of 
the description alluded to, but on which they could possibly 
be prevented. Even when the locality is not in the open 
country but in the vicinity of a station, and the possibility 
of contingencies of a similar nature is imagined to be 
guarded against by signals, it is a common occurrence for 
the signal either to be made or observed too late to 
be taken advantage of. The distances given in Table II. 
are those which would bring the train nearly to rest. It 
must be remembered, however, that in the event of a 
collision, it would not be necessary—although very desir- 
able—to have the force of impact reduced to zero in order 
to avoid dangerous consequences, and we might therefore 
consider about two-thirds of the value given in the table as 
that absolutely indispensable to safety. With respect to 
a single line of way the values for 8 will represent the 
distances that can be seen ahead in that instance, and no 
comment is needed to point out how extremely limited is 
the field of view in every sense. Many of our readers will 
probab: remember the time when, in laying out railways, 
if they been compelled to sharpen a curve toa quarter, 
or even three-eighths of a mile radius, they were cer- 
tain of being taken to task for it by the engineer-in- 
chief ; but now curves of 600ft. radius are common. It 
has often been propoged to apply brakes to all the wheels 
of the carriages of a train, and they could easily be caused 
to act simultaneously. An insuperable objection to this 
arrangement will be evident to any one who has expe- 
rienced the vibration and ble ting sound 
attending the application of the brake, First-c 
sengers would never submit to a nuisance so intolerable, 
notwithstanding that the maximum of safety might be 
ensured thereby; and there is very little doubt that most 
of us are willing to run a little extra risk provided it is 
accompanied by a proportionate degree of comfort. 





Tue SPANISH FLEET AT CALLAO.—Some additional significance 


' has officially thanked the Chevalier 
introd: 


brake | amoun‘ 


the stone deposit to a distance of 1,367ft., 
line of high-water mark. The total amount of 
same date was 710,901 cubic yards, and 
supplied to shipping was 67,629 tons. The 
tty is completed, but as the stone is 
extent the roadway planks have not yet 
the south jetty head is commenced. 


i ments are 
ter dam is nearly completed. 
the bottom of the dock is ex- 

be pumped out does not increase. 

Toe FRENCH TELEGRAPHS.—At the present time the C 
Législatif has under consideration what modifications it is — e 
to make in the management of the telegraphic system of ce, 
M. Jules Brame, one of the commissioners of investigation, on 
visiting the central station of the administration, was surprised to 


the oa ‘oreign: including M 
ers, lw 
he apparatus He aaks why the ae 


Siem ny oe Caselli, and Bonelli. 
tection bee ‘avoured no telegraphs of nati , such, for 
instance, as those of Digney and Froment. The reduction of the 
rice of private messages in 1862 has resulted in a steady increase 
a messages, receipts, and profits. M. de Bussiere, another of the 
Government commissioners, asserts that a further reduction of the 
tariff would have the effect of choking the wires with work, 
delaying the messages, and overworking the staff. The simplest 
remedy would be to hang more wires, employ more clerks, not 
be afraid of ing too much profit. By means of Caselli’s tele- 
ph the French ernment now sends autographic despatches 
tween Paris and Lyons, but necessarily at a very high price. As 
regards the officials they, as in England, are wretch y underpaid, 
with no hope of any material advancement, so that those who are 
worth anything do not remain in the service. It is pro to 
in imitate England in a very good movement—the em t 
of females in telegraph offices, thus ing a new opening for a 
redundant supply of labour. 

GALE’s PROTECTED GUNPOWDER.—A oy appeared in 
our last impression to the effect that Mr. Gale’s well-known 
process was a failure, inasmuch as the powdered glass cut 
up and corroded the powder grains. It is but fair to-Mr. Gale 
to say that we have now reason to believe that the statement 
was erroneous as to this point, and to ourselves to add that 
it did not originate with us. Recent experiments, conducted 
on a scale, go indeed to strengthen the good opinion 
formed by many as to the merits of the invention, and we 
fancy that the following particulars of these experiments will be 
found interesting :—The trials took place on Wednesday, at No. 
37 Martello Tower, near hg Five tons of gunpowder which 
had been mixed with Mr. e’s protector were placed in the 
tower, one hundred barrels ww stored in the magazine on the 
ground floor, and about 250 barrels in the floor above. In three of 
the barrels were placed fuses, with a small quantity of neat gun- 
powder, and it was ed that these should be fired, one at a 
time, from a battery which was placed at No. 38 Martello Tower, 
about 800 yards distant. On the firing of the first fuse no visible 
effect was —_ When the second fuse was fired a small 

uantity of smoke was seen to issue from the chimney at 
the top of the tower, and no further effect was produced 
by the firing of the third fuse. + After a short interval 
General Lefroy, with three other gentlemen, entered the tower, 
and found that the heads of two of the barrels containing 
the fuses had been blown out, and a small portion of the 
contents had been scattered over the surrounding barrels. 
The protected powder had ceased to burn, and was nearly cool. 
The third fuse not taken effect. It was then determined to 
set fire to the building, which was easily done, as the floor of the 





is given to this battle by the fact that the Spanish ironclad, the 
Numancia, is a sister of the Northumberland in armour, size, and 


SreaM Fire ENGINES.—We understand that the East and West 
India Dock pray beng just ordered two steam fire engines 
(‘* Excelsior ” class) from Mr. W. Roberts, of Millwall, for use in 
their docks; and as they have already two floats—one fitted by 
Mr. Roberts in 1860—they will be far ahead of all the other docks 
in fire-extinguishing plant. 

Tue DuKE oF EDINBURGH AT CREWE WorkKS. —The intimacy of 
the Duke of Sutherland—who is one of the most considerable 
shareholders in the London and North-Western—with the royal 
family seems to be bringing a visit to Crewe Works quite into 
fashion. Much was heard some time ago about the Prince of 
Wales’ visit there; and now Prince Alfred, on his way to Liver- 
pool to open the new Great Northern Dock entrances, has also 
taken the occasion to visit these interesting works. 

ALBERT GOLD MEDAL OF THE Society oF ARTs.—The council 
of the Society of Arts have this year awarded this medal to 
Professor Faraday ‘‘fer his discoveries in electricity, magnetism, 
and chemistry, which in their application to the industries of the 
world have so Jargely promoted arts, manufactures, and commerce.” 
The health of Professor Faraday not admitting of his attendance 
at a public meeting, Mr. Hawes, vice-president of the society and 
chairman of the council, accompanied by Sir Thomas Phillips, 
vice-president of the society, and Mr. Le Neve Foster, the secretary. 
waited upon the Professor at his residence on Saturday last and 
presented him with the medal. 

Tue Furure or NEW ENGLAND v. THAT OF OLD ENGLAND.— 
ited by the speeches of Mr. Gladstone, and of the philosopher, 
ae hg the aa - a “the Right pore J.8. 

ill, the pages of the erican engineering press ify to a 
growing appreciation of the time when England shall have burnt 
out her thus transferring the world’s manufacturing centre of 
gravity to some point acfoss the Atlantic. Those amongst these 
writers who can see the furthest into a millstone expect that the 
two hundred millions of Yankees who will —a existence in 
the course of the next century will work the in tible deposits 
of coal in America to such an extent as to break down the manu- 
mere power of this country long before even its coal is ex- 

us 





bottom storey consisted of loose planks placed at a little distance 
from each ae so that they would readil y burn, as the air could 
get between them. A pile of dry firewood was placed on this floor 
at the —_ of the barrels of gunpowder, and on this being fired 
dense volumes of smoke were seen to issue from the door and 
windows of the tower. It was soon evident from the colour of the 
smoke that the — was being consumed; but, although the 
quantity of smoke was very tuegulen, and sometimes very dense, 
nothing approaching to an explosion occurred. General Lefroy 
was soon so far satisfied of the non-existence of danger that he 
allowed several gentlemen to look in at the door of the tower to 
see how the gunpowder was ing. Two barrels of protected 
gunpowder were then placed on a pile of faggots, which were fired. 
From this a large bonfire soon arose, as the flames were fanned by 
astrong breeze. The fire soon penetrated the casks, and the powder 
was burnt away without any kind of explosion. During this 
time the fire in the tower continued to progress, and smoke— 
but no flame—steadily issued from the openings. Occasionally a 
sudden woe tpootye the volume of ——— —a —_ a my 
had o and exposed an unus uantity wder to the 
on ae so confident had the guineas Sacks who had 
witnessed the experiments that they continually looked into the 
building, and actually went inside the door to see how the powder 
was burni This they were enabled to do from the strong in- 
draught of fresh air which entered at the bottom of the doorway, 
while dense columns of smoke issued from the top over the h 
of curious and daring investigators. The building was 
larly well adapted for the purpose for which it was The 
tower consists of a circular space, the internal diameter of which 
is about 30ft., divided by one floor, and covered with an arched 
roof, which did not allow of any escape ——e If, therefore, 
any serious explosion had occurred, it must have torn the building 
asunder. So totally was the explosive character of the gunpowder 
mastered that after the fire had been burning for nearly two hours, 
a window which had been closed on one side of the building was 
found quite perfect, and the glass was broken from the outside in 
order to admit more air to increase the fire. The arrangements 
were under the wr ge gy of General Lefroy. Nearly all 
the members of the Ordnance Select Committee were present. 
General, St. George and many other officers and gentlemen also 
| witnessed the proceedings, 
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THE RECEIVING APPARATUS FOR THE _ 
“A C CABLE. . 


TLANTI ILE. 
IN im we described the transmitting 
for the Atlantic cable, we are now enabled to lay of the 
us before our readers. Prof. Wm. Thomson’s reflect- 


egraph 

magnet, and the delicacy with which that magnet is suspended in a 
horizontal instead of a vertical position. The coils contain man; 
thousandsof convolutionsof fine insulated wire, the nusaberof spiral 
varying in different instruments. Tnatead of an index to 
render visible to the eye the slight motions of the magnet inside the 
coils, a reflected ra pee used, which, of course, can be made of 
any required length, so that theinstrument is of great practical value 
in measuring faint electrical currents, too feeble to be indicated by 
<a appuntes whatever. In submarine telegrapby it is espe- 

y valuable, becauseit permits the use of such hs battery 
power. It is not because the battery r is a source of expense 
that the reflecting galvanometer is a a great gain to telegraphy, 
but because when a cable does not give tho ly good insulation 
throughout, intense galvanic currents have a tendency to increase 
the amount of dead earth on the conducting wire, to eat away the 
bs oo of the conductor by the chemical a set up 
where the wire is in contact with the water, and finally to brea! 
down the communication. 
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In the engravings, Fig. 1 is a side elevation of the instrument, 
Fig. 2 the end elevation, and Fig. 3 the horizontal section. The 
same letters refer to the same in all the .o The 

et A isasmall piece of steel 0’Sin. in length, 0°lin. broad, 
and O‘lin. in thickn cemented to the back of a very thin 
circular silvered glass mirror a, 0°005in. in thickness. A plate of 
silvered mica may be substituted, the inventor having in some 
instances had instruments constructed in which the mirror, with 
its magnet attached, weighs but a grain anda half. The mirror 
is suspended to a e, as seen in Fig. 4, by an exceedingly 
delicate silk fibre, and is adjusted in height by the screw B. i 
frame slides into a groove C, left in the centre of the coil. The 
coil mt or eamph emacs in the brass case D, thi 
pieces of glass let in wherever it is necessary to permit the 
of light, the whole arrangement being intended to shield the 
delicately suspended mirror from disturbance by currents of air. 
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E, passes 
4 t by 


A narrow 
through the slit F, the width of which is 
the slides G, moved by the handle H. The pencil of light passes 
through the lens M, and falls upon the face of the mirror, from 
which it is reflected back through the lens, upon the ivory scale I, 


mcil of luminous rays from the flame 
ble of adj 
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as shown by the dotted lines K, L. The luminous pencil is capable 
of being brought to a sharp focus upon the scale, by a sliding 
adjustment of the lens M in the tube N. The instrument clerk 
reads the signals from a point near the coils, the full light of the 
lamp being cut off by the wooden screens depicted in the en- 
graving, so that the reader sees only the small luminous slit 
Soom which the light enters the instrument, and a brilliantly 
defined image of that slit on the white ivory scale above, which is 
kept ng ef shadow by the large wooden screen Y. A very 
minw it 


I of the magnet gives a very large movement 
of the ray of light on the ~ dome. i 





scale I, because the angular 

ment of the reflected ray of light is double that of the om 

It will be noticed that the end, and not the broad part of the 
flame of the lamp, is presented to the slit F, which also receives the 
brightest part of the vertical section of the flame. fessor 
Thomson is also very particular in the choice of lamps and oil, 
a only such as will give a bright steady light, inferior 
materials having a tendency to give a flickering flame. Any such 
unsteadiness is a serious evil, because the indistinctness of one 
or two of the vibrations a the loss of a whole word, 
ie much ee kwards and forwards necessary to 
— — As Mr. Re ae tn ee a eet 
su in telegraphing through the ‘ect is worth £8 
minute to the ‘Atlantic Telegraph Company, it becomes polled ad 
to guard against the slightest uncertainty in the signals. 


case having’ 





The curved bar O magnet used with 90 ‘of the galvano- 
tralise th Sat eh tccsesteaal’ sunanetinne cat tke 


the 


may 
centre of the ivory scale. This movement may be eff: 
sliding the magnet up and down the i a 
turning it means of the worm wheel and screwQ. The 


insulated with silk, and the interstices between i of the 
coil are filled with paraffin, or  —— insulating medium. The 
coil is covered externally with si It is insulated from the case 


D, in which it is enclosed by a disc of vulcanite T, to which it is 
fastened. The two ends of the coil pass through the insulati 
vulcanite tubes U, V, to the exterior of the case, and are fasten 
to the two metallic screws W, X. These are the terminal screws 
of the instrument by which it may be connected with the cable, 
the earth, or any conducting wires. In practice it is best to place 
the instrument in such a position with regard to the magnetic 
meridian that the latter shall have no tendency to interfere with 
its action. 
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,_ By considerably reducing the sensitiveness of the instrument it 
is possible to use it at sea on board the Great Eastern, although in 
any other ship it would be almost useless. On land, that none of 
its delicacy may be lost, the Atlantic Telegraph Company 
have erected inside each of their two stations a thick pillar of solid 
masonry, with its foundations deep down in the earth; moreover, 
a wooden railing is erected round the two pillars, at some little 
distance, so that no vibrations can be communicated to the 
masonry by spectators leaning against the pillars. The galva- 
nometer will still be liable to disturbances from earth currents, 
which mey stop the working of the cable for considerable periods, 
but these currents cannot be avoided nor counteracted with much 
er ed efficiency. Carg has been taken both at Valencia and 
ewfoundland to protect the cable from lightning, which might 
destroy it did it find its way into the conductor. Lightning, also, 
might fuse the coils of the galvanometer, did it find its way inside 
means of a conducting wire. Both the telegraph stations are, 
erefore, protected by wires fixed thus ;— 
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A, B, are two tall wooden telegraph posts fixed into the earth, 
one at each end of the telegraph station. A strand of thick bare 
copper wires is nailed down each of the posts, the pointed ends of 
the wires C, D, being spread outwards in a favourable position to 
discharge flashes of lightning or weaker currents of atmospheric 
electricity to the ea Another strand of copper wires C, D, 
connects the two main conductors on the poles, and further serves 
still more to protect from ——, the roof of the tele- 
graph office over which it passes. e level of the ground 


is marked by the dotted line E, F. Beneath the surface 
of the earth, the strands already mentioned, are joined 
to a circular set of strands G, passing all round the 


foundations of the telegraph office, and furnished with arms 
radiating outwards for several yards in all directions. Good 
contact with damp earth is thus secured for the lightning 
conductors. It is not impossible that weak aerial discharges 
of electricity, say from cloud to cloud, may act inductively upon 
the earth, especially where the soil is dry, and so drive weak cur- 
rents through the galvanometer into the cable. To prevent this 
the contact with the earth is net made near the telegraph station, 
but a considerable distance out at sea. A few hundred yards of 
old cable, with a lump of lead cast on the end of the conducting 
wire, have been laid under water, the wire of this piece of 
worthless line being used to allow the cable currents to pass to the 








DR. LETHEBY ON THE COMBUSTION OF GAS 
FOR ECONOMIC PURPOSES . 


THE following is an abstract of a lecture delivered before the 
British Association of Gas Managers, during its recent sittings, 
by Dr. Letheby, Professor of Chemistry in the College of the 
London Hospital, and Gas Analyst and Medical Officer of Health 
for the City of London. The title of the lecture was:—‘ The 
Combustion of Gas for Economic Purposes, with especial reference 
to the Proper Means for Educing its Illuminating and Heating 
Powers, and for Applying it as a Motive Agent.” 

The phenomena of visible combustion are always the results of 
energetic chemical action; and the heat and light which charac- 
terise it are the co. uences of the violent collisions and rapid 
trembling of the combining atoms. When this collision occurs by 
the showering down, as it were, of gaseous atoms upon a solid, as 
you here see in the combustion of carbon and of iron in oxygen 
gas, and of antimony in chlorine, there may be a very intense 
ignition of the solid, but there is no flame. On the other hand, 
when the conflict is entirely among the particles of us OF 
vaporous matter, or matter in .a finely-divided and mobile condi- 
tion, the phenomena are altogether different ;* for although, as 
before, the atoms or molecules‘ of the burning body are intensely 
heated, yet from their mobility they ‘give rise to that appearance 

I aan theref + regard flam 

n all cases, lore, we mus e as gaseous or vapo- 
rous or very finely-divided matter intensely heated. The particles of 








i 
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nomenon. 
of another gas or 
the points of 
are at the outside of the 
because of their rapid 
therefore, we have the highest temperature. 


the outer atm penetrates for some distance into the burning 
eins e conflict into the body of the flame, and there, 
ding itself in the presence of complex it closes with 


those whose en 
hydrogen of the 
carbon, standing for a while in an ignited state, forms the luminous 
shell of the flame; and within, waiting for the presence of air, 
or rather passing out to take part in. the ict, . is un- 

gas or vapour. Every common flame, therefore, 
of at least three parts—the inner layer of unchanged or 
vapour, next the shell or cone of luminous matter, roary oa od 
the outer shell of perfect combustion. That there is always an 
inner portion of gas or combustible vapour in every common flame 
yA be ~ ee by drawing it out with a glass tube and burning it 
at the end. 

The reason why different substances burn with such different 
degrees of luminosity is clearly to be found in the circumstance 
that different substances contain, or evolve, or produce different 
amounts of solid particles. In the flames of hydrogen and sulphur 
and carbonic oxide there are no solid particles to be heated, but in 
the flames of ordinary gas and the candle and n lamp the 
particles of soot or carbon are very numerous; and if it so ar 5 = 
that the pues of the combustion are also solid particles the in- 
tensity of the light is so much the greater, as in the splendid com- 
bustion of phosphorus in o and of magnesium in air. In 
both cases the products are white powders, every particle of which 
at the moment of its formation is.intensely heated. It follows 
from this that every circumstance which increases the number of 
solid particles within a reasonable limit, or which prolongs the 
time of their ignition, or which exalts the temperature of it, 
increases the light of the flame, and conversely everything which 
destroys their particles or lowers their temperature will also 
destroy the light. 

_ We can increase the illuminating power of coal gas by passing 
it into a chamber containing naphtha, and experiment. shows 
that with common 13-candle gas the illuminating power is in- 
creased about 4°5 per cent. by every grain of naphtha to the cubic 
foot. On the other hand, if we destroy the solid ee y 
hastening their combustion the light of the flame is diminish 
Thus if we mix air with the gas, so that the particles of carbon 
find themselves at once in the presence of atmospheric —- 
there is no light at all. This is the case with the burner o' 
fessor Bunsen. It is a metal tube of 5in. or Gin. in length, and 
from }in. to lin. diameter; the gas is admitted through a small 
aperture at the bottom of the tube, and just below this point there 
are four or five openings for the admission of air. As the gas 
issues from the jet and passes up the tube it draws in the air, and 
this, mixing with the gas, burns at the top of this tube without 
any light, but with great heat. This indicates to us the disadvan- 
tage o' allowing air, even in small proportion, to get into the gas; 
in fact, experiment shows that with common 12-candle gas the 

of light with different proportions of air will be as follows :— 


Loss OF LIGHT FROM AIR IN GAS, 


ies are most active. 
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The practical conclusions from these inquirias are that gas must 
be burnt with such a proportion of air as that, on the one hand, the 
 saaagreny of carbon shall be intensely heated, and shall remain as 

ong as possible in an ignited state; and, on the other hand, they 
must not escape unburnt. 

The difficulties in arriving at these results are almost insuper- 
able, for every illuminating agent has its own particular conditions, 
and requires its own especial appliances to Pring out the fullest 
effects. The luminosity of coal gas is affected by the style of the 
burner, the size of the jets, and the pressure of the gas. Of all 
kinds of burners the single jet is the least effective. The bat’s- 
wing and fish-tail burners are not ag to pa variations in 
—_ as others, and are therefore t suited for common use, 

ut they require certain precautions to be fully effective. The 
best burners are those which consume from three to five cubic feet 
of gas oe hour, and the slits and holes should be so graduated 
that the gas issues at a pressure of from 0°08 to 0°12 of an 
inch for very poor ™ (12-candle), and from 0°20, to 0°40 
for 14-candle gas, and from 0°4 to 0°6 inch for cannel gas. 
Argand burners are only fit for gas of less than 18 or 19 candle 
power. For very r gas (up to 13-candle), the best form of 
argand burner is the es argand of France (the Bengel). 
The flame is protected from currents of air by a cage or basket of 
porcelain below, which is pierced with 109 holes of the 0°118 of an 
inch in diameter. This burner requires a pressure of from 0°15 to 
0°25 for the proper consumption of the gas, and the rate at which 
it burns never exceeds 3°5 cubic feet per hour. This is the 
standard burner for France, and, compared with the best English 
burners, the value of the light for five cubic feet of 13-candle gas 
is as 113 to 100. In this country the best form of argand burner 
is the 15-hole steatite burner of Mr. Sugg. The flame is protected 
by a perforated metal disc placed under the gallery, the perfora- 
dean talon 0'08in: in diameter and eight in the inch linear. The 
diameter of the inner hole or air-channel should vary according to 
the power of the gas. Above 18 candles the wee is the best 
burner for educing the light, and it should be regulated from 4°5ft. 
to 4ft., according to the richness of the gas. There are various 
contrivances forincreasi npr ey 7 ogi agas, allof which 
have for their object such an adaptation of the gas to the air, or of 
the air to the gas, as that the flame is just short of smoking. Under 
these circumstances the solid icles remain as long as possible 
in an ignited state, and yet at last they are perfectly consumed. 
The density of the atmosphere influences the luminosity of a flame. 
It has been noticed that the intensity of a flame is much less at 
high altitudes than at low. This was icularly observed by 
Dr. Frankland and Professor Tyndall in the autumn of 1859, when 
they were making — on the bustion of candles at the 
top of Mont Blanc. ey noticed that although the candles burnt 
at the same rate as they did in the valley of :C 
flames were blue, ne ae Dr. Frankland was’ so 
much struck with the p that he afterwards made it the 
subject of careful reo He found, indeed, that a gas- 
flame, like that of a ve less and less light with the 
rarefaction of the air in which it was burning; and his results 
show that the loss of light is about 5:1 per cent. for every inch of 
diminished mercurial pressure up to rare of l4in., when 
it is only 18°4 per cent. of the original light. Fortunately, in our 
photometrical inquiries the. loss of light is. equally on with the 

and the stan or the variations of a' eric pressure 
a day to day, or even from hour to hour, would show a marked 
difference in the value of the light. As it is a variation of 3in. of 
the barometer must cause a 
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temperature at which the combustion is on. If the = 
ture is lo the light is also 'y diminished. 

is noticed in the flame of a whi sn , when 
the charred wick and the head of sooty radiates the heat 


and lowers the temperature of the flame. 
the temperature is increased, an opposite effect is produced. 
There are cases where the amount of carbon in the,vaporous niatter: 
is so abundant that contrivances are needed for its oxidation. All 
these contrivances are plans for i the of the 


supply <a 


combustible and in ing the flow of air. In the e 
the wick is adapted for the small supply of the material ; and in 
the benzole and lamps there are caps or deflectors, with 


slits for blowing the air upon the sides of theflame. In the cam- 
rr od — yr dar Bae se a ve septs in the _ of a —_ 

n, and a tled chimney for directing the air w e 
inside and outside of the flame ; and in the Carcel lam the exis 
tion is increased by the length of the chimney. In all cases, 
however, the points for consideration are—the best means for 
effecting perfect and prol combustion ; and having attained 


this we have to take care that the light is not d ed by the 
medium of transmission. Glass is very it, but yet it 
preeen y a notable proportion of t, and when the ‘ace is 
ground the loss of light is often le:— 
Loss OF LIGHT BY GLASS GLOBES. 

Clear glass destroys .. .. oe eof eo eo oe oe 12 percent. 
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_ The methods which are adopted for estimating the value of the 
light of gas may be summarised as follows :—1. By observing the 
durability of a jet of gas of a given height from an aperture of a 
given size; 2, by ascertaining the pressure necessary to obtain a 
flame of a given height from the same jet; 3, by noting the height 
of the jet when the gas is burning from an aperture of a given size 
and at an uniform pressure; 4, by rtaining the quantity of air 
which is required to destroy the light of a flame burning at a given 
rate; 5, by comparing the light with a standard flame. 

A pure white light, with all the colours of the fey is 

never obtained but the intense ignition of solid or molten 
matter. This takes p with the bp age flame, and with 
the magnesium, the oxyh: and the electric light. In all 
these cases there are cles of concrete solid matter in a state 
of intense ignition, but in the case of coal gas, and in that of 
other burning hydrocarbons, the light is never pure unless t is 
intensified by very energetic com ion. e reason of this 
is that the —— are only heated to the point of yellow white- 
ness; for Dr. Draper has shown that, according to the tem- 
perature, an ignited solid (as a spiral of platinum heated by the 
— current) passes through all the tints of the spectrum 
rom red to white, according to the intensity of the heat. 
If the burning vaporous matter of a flame does not contain solid 
particles in a free or concrete form, the ignition of it produces only 
certain tints of the spectrum, and hence its variable colours. 
Examined, therefore, with a prism we see only those bands of 
colour which are characteristic of the flame. 

The lecturer next explained some of the contrivances which 
have been devised for developing the temperature of burning gas 
as a source of heat, and then concluded with the following remarks 
on the application of gas as a source of power :— 

The last point to whiclf I would refer is the available or con- 
vertible motive power of burning gas. The calculations of Dr. 
5d of Heilbronn, and the experimental inquiries of Mr. Joule, 
of chester, show that the mechanical power of heat is 772 1b., 
raised a foot high for the heat necessary to raise the temperature 


of » pound of water 1 deg. Fah. A cubic foot of h nm in 
burning has therefore the mechanical power of { 2=) 
253,988 Ib.; and the same quantity of common gas has the power 


of (650 x 772=) 501,8001b.; while the power of a cubic foot of 
cannel gas is (760 x 772=) 586,720 1b., raised a foot high. But, 
if the same quantity of these gases is exploded with air or oxygen 
in a closed chamber, the mechanical power is somewhat different. 
I have here tabulated the a om of such a mode of com- 
bustion, and I may say that the calculations are deduced from the 
temperatures of combustion and from the volumes of the pro- 
ducts—allowance having been made for the specific heats of the 
several products. It would seem, therefore, that the explosive 
powers of the several constituents of coal gas, when mixed with 
their proper proportions of air or oxygen, are as follow :— 


EXPLOSIVE POWER OF MIXED GASES, 


Mixed with Air. Mixed with Ox. 

(Ats.) (Ats.) 
Hydrogen ee oe ee 125 op ee eo» 256 
Marsh gas oe ee 140 wp oe +» 37°0 
Olefiant gas oe ee ee 161 .. oe oe 429 
Propylene gas .. oe eo 386 un . e- 673 
Butylene gas_.. oe e- 302 .. oe oe 858 
Carbonic oxide .. oe oe BT oe oe ee 21°83 
Common gas .. ° ce 146 oo oo eo 292 
Cannel gas ee o eo 180 .. ee oe 38°38 


These are the theoretical pressures exerted upon the sides 
of the containing vessel when these several gases are loded 
with their proper proportions of air or oxygen; but as the ex- 
plosion is never instantaneous, but proceeds from particle to 
particle, and therefore occupies time, and as the walls 
of the vessel always cool the products of the gas 


to a great , this theoretical value is never obtai in 
practice, the est ne in the exploding chamber of a gas- 
engine being only 75lb. on the square inch, or five atmospheres, 


The power of this has been determined experimentally Mr. 
Evans, who informs me that with a cubic foot of a mixture 
of nine air and one gas he has propelled a wooden shot 
(3in. by 4in.) fifty yards; and he ascertained that the same effect 
was produced with an ounce of wder. The motive power, 
therefore, of the se mixed gas is considerable. In the gas 

ines of Lenoir it has been found that the best proportions of air 
and gas are eight volumes of air to one of comm: 


; theoreti- 
cally the best proportion 


on 

for London (13-candle) gas is 5°6 volumes 
of air to one o' = portion of air is required for cannel 
gas, as ll to 1; but in practice it is found that cannel does not 
produce so good an effect as common gas. The time of the 
explosion is about the twenty-seventh part of a second, and the 
temperature of it is about 2,474 deg. Fah., instead of m 


5,228 deg. to 7,000 pps ted temperatures for open and 
closed chambers. The machines which are used for practically 
emplo this power are all modifications of the original engine of 
Lenoir. ey consist of a cylinder with a double-action piston, 





iving the mixed gus alternately on either side of the piston. 
The arrangement is such that in the movement of the piston, 
the air and gas, in proper proportions (8 to 1), are drawn into 








inch at the moment of explosion, 
and a pressure of 25 1b. The loss of power in this case must 
have been considerable, for not only is the loss of the dif- 
the ted 37 ‘5Ib. (75-2), 
fa'part of this lone in no doubt due to leakage, and 
pressure. i is no doubt due age, an 
to the cooling efteck of the walls of the cylinder, for the tempera- 
ture has been observed to fall from 2,474 deg. Fah. at the moment 
of explosion to 1,438 tm 2 at the end of the stroke—the calculated 
tem 2,156 deg. ; indeed the management of the tem- 
ture is one of the difficulties of the engine, for the cylinder has 

be cooled by a stream of water. Improvements will no doubt 
be made in the construction of the es, and especially in the 
utilisation of the residual er, and this must be done by shutting 
off the valve and firing the gas earlier in the stroke. ‘is has 
already been done to some extent in America with engines of half- 
horse power, as with — of 48in. diameter by 8jin. stroke ; 
and this, with 185 revolutions, or 370 explosions in a minute, raises 
16,280 lb. one foot high in a minute. In France and in this country 
much larger engines are made, as from 1 to 3-horse power. The 
quantity of gas used in the working of the engine is rather 
variable. In the American engine, already alluded to, it took 
105 cubic feet of gas an hour to work an engine of half-horse 
power, and a one-horse engine in London takes about 185 
cubic feet of London gas—say it is 200 cubic feet—per 
horse power. This is 1,980,000Ib. a foot high; whereas the 
theoretical power of is more than 100,000,000 lb. The 
advantages of the engine are very great, for it takes up but little 
room, it is very clean, it works with great regularity, it requires 
little or no attention, and it costs nothing for fuel when it is not 
at work. One thing I ought to mention in speaking of the explo- 
sive power of mix , and that is the effect of using mixtures 
in improper proportions. Sir Humphry Davy found, in his 
experiments with marsh gas, that there was but one proportion of 
air and gas which gave the maximum effect, and that was a mix- 
ture of 1 of gas and 7°5 of air (theoretically it should be 1 to 9°5). 
When the proportions are reduced in either direction the mixture 
becomes less and less explosive, until with 1 gas and 15 air, or with 
equal volumes of gas and air, the mixture ceases to explode. In 
the case of coal gas, although the theoretical proportions for London* 
gasare 1 of common gas to5'6 of air, and 1of cannel gas to7 “4of air, yet 
the best results are obtained with 1 of the former to 8 of air, and 
1 of the latter to 11. On either side of this proportion the 
mixture rapidly becomes less and less explosive. The effect of 
mixing other gases with explosive mixtures has been well studied 
by Davy and others. Taking, for example, an explosive mixture 
of 2 volumes of hydrogen and 1 of oxygen it is found that 1 of 
nitrogen to 6 of the gas, or 1 of carbonic acid to 7 of it, will stop 
its explosion. Lastly, the temperature at which these gases are 
fxed is a matter of considerable importance. Davy found that 
he could not set fire to marsh gas (the fire-damp), or to an explo- 
sive mixture of it with air, by using the strongest heat of glowing 
c He even blew a mixturé of the gas upon glowing 
charcoal until he got it at a maximum heat without firing it; nor 
can it be fired by the sparks from flint and steel. Not so, how- 
ever, with hydrogen, or olefiant gas, or carbonic oxide, all of 
which are fired by the sparks and by-glowing charcoal—perhaps 
the igniting temperature is about 3,900 deg. Fah.; and the vapour 
of — e of carbon is fired at as low a temperature as 300 deg. 
Fah. ese facts are deserving of attention, for they show that 
gas leaking from the mains may be fired by a spark from a pick, 
or from the chipping of a hole in the pipe in laying a service. 
And now, gentlemen, we have gone over the question of the 
phenomena of g bustion, and of the manner in which 
gas is to be most profitably and most economically used for illumi- 
nating purposes. We have also examined the thermotic powers 
of coal gas, and I hope if I have the opportunity of meeting you 
— I shall be able to bring under your notice one other question 
of interest to gas engineers, and that is the profitable utilisation 
of the waste products of gasworks. 


g 








THE EXPENSE OF FORTIFYING THE BRITISH PoRTS.——According to 
the lately-published statement of the amount actually expended 
up to 31st 1866, out of the consolidated fund for fortifica- 
tions, it ap; that at Portsmouth, £1,562,230 have been spent ; 
at Plymouth, £930,595; Pembroke, 608; Portland, £277,203 ; 
Gravesend, £125,231 ; Chatham, £196,676 ; Sheerness, £244,736 ; 

er, £258,946; and at Cork, £48,861. £9,263 have been laid out 
in experiments; £40,268, in clearance works, and £14,788 for land 
surveyors’ c! ; making a total of £3,942,400. Of this amount 
£2,934,002 have been laid out in the works themselves, and 
£1,008,338 in payments for land. 

THE ENGINEERING WorRKS OF SoutH CaAROoLINA.— These works 
were, as might be expected, unfit for use after the war. The tele- 
— communication north, south, and west has been re-esta- 

lished, but is under military control. The South Carolina Railway 
is the principal one of this state; its main trunk was broken by 
the army under the command of General Sherman. At about the 
termination of the war our consul at Charleston wrote to the 
Foreign-office that ‘“‘communication with Columbia is re-esta- 
blished, but none of its branches are yet in order. Communi- 
cation by railway with points beyond Columbia cannot yet be had; 
nor with Augusta, through which place, heretofore, a very great 

rtion of the agricul products of the country, exported from 
Chesieaten, have been received. The North-Eastern Railway has 
been be ge and is in operation to its upper terminus, at Florence, 
102 miles, since A +, 1865. It there connects with the 
Wilmington and Manchester Railway, which, for the same period, 
has been in operation from Kingsville, a station on the South 
Carolina Railway, to Wilmington in North Carolina, a distance of 
171 miles ; and also with Cheraw, forty miles north of Florence. 
The railroad bridge across the Santee river upon the line of the 
North-Eastern Railway has not yet been re-constructed; and 


to this impediment to the rtation of heavy 
mention much of the cotton lying beyond the river has been, 
and is being, carried by the Wilmi m and Manchester Rail- 
way to Wilmi: A movement is on foot to connect Cincinnati 
in Ohio with Charleston by railway, a project which, if ever 
carried out, the consul expects will add immensely to the im- 
portance of Charleston, inasmuch as it must bring the cereal 
products of the North-Western States more direetly into regions 
where textile productions are more remunerative than the cereals. 
A canal, in length thirteen miles, is to be constructed by private 
enterprise to connect the Edisto with the Ashley river, in order to 
facilitate the transportation to Charleston of the timber and 
lumber which is extensively cut and sawed near the Edisto river 
in the districts of Barnwell and Orangeburg.” 


" ® AVERAGE COMPOSITION OF LONDON GAS BY VOLUME. 


Common gas. Cannel gas. 
TOMEN os we oe se oo oe co 40 we ce co MT 
Light carburetted hydrogen .. co cc BE oe «- 50°0 
Olefiant, Re. oc ce le ce ce ce ce )6=68B oe oe oe 130 
Carbonic oxide «. «s «+ os « co FS co co co 8 
BB oe cc ce of «© © OF we co of OF 
Aqueous vapour ~e Ae o enw wae eo 6Be 
ii oe 00 06 we oe « OB we oe 04 
100°0 100°0 


Admiral La Ronciére le Nourry 
for a trial, commanded by the Minister 


the’ of th tical ities of 
pened So 250 aap e nau’ - Fe 0! 

in their through the water. 
scourate knowledge of the eubject i 





THe AHMEDABAD Rariway Sration.—Engineers are not in the 
best odour with connoisseurs for the tastefulness of their st; 
and the Spectator, in a review of a book on “‘ The Architecture o! 
Ahmedabad,” says that right on the platform of the Ahmedabad 
railway station, not ten feet from the rails, tower the minarets of 


a ruined mosque, the tallest and in Ahmedabad, and so 
old that the name of the mosque to which they belonged has been 
fo! m. The engineers wanted, it seems, to take them down, 
and are now proposing to “‘in rate them in a new station built 
in the Mohammedan style.” That will be something to see, 
particularly if the 
another, are “ incorpora 


truly, 
minarets, simple as pillars piled on one 
” anglice, jammed in among the 
pointed domes of a lath-and-plaster copy of the Alhambra, the 
usual English notion of a ‘‘ Mohamm ” building. Really 
when such things are tried, we may agree with Mr. Fergusson that 
the Hindoo retains and we have lost the first principle of architec- 
ture. He builds what he wants in the way which best supplies 
his want and expresses his idea; we pro to build an English 
railway station in a tropical city on the model of a mosque. 
Suppose we let a native design a railway station, and when he 
built it send the engineers to learn a little of the “‘ ni .” We 
venture to say the race which designed the interior of the mosque 
of Mohammed Ghous, or the gateway of Swimee Nérfyen’s Palace, 
would build something — more natural, to say nothing of 
solidity, than a Saracenic depdt for coals, locomotives, and 

in transit. Edinburgh architects, too, who left that extraordinary 
or whatever it was intended to be, on the Carlton 
Hill, should study the plate showing Aboo Toorab’s tomb, and see 
how a black-skinned architect—a person whose marriage to a 
European camp girl calls for the interference of the magistrates as 
an ble insult to the dominant race—carried out the idea 
floating through their minds when they began. 

Tue Ratine oF IRonNsTONE MinEs.— At their fortnightly meeting 
on Wednesday the guardians of the parish of Stoke-upon-Trent 
discussed the subject of the rating of ironstone mines with speci 
0 ese to - aa oy before oon Mr. Dimmock, = 
chairman, said the bill was satisfactory in many respects, but 
failed in this pe em point—that whilst it recognised the 
principle that an allowance ought to be made with regard to coal 
mines for what is technically known as ‘“‘the exhaustion of the 
corpus,” no plan was day ery for calculating the allowance which 
ought to be made under that head, and the consequence was that 
if the bill passed nothing but costly and protracted litigations 
could be ex After, at the request of the board, conferring 
with his co) e, Mr. Wragge (who is Earl Granville’s agent), he 
had drawn up the following basis of calculation, which he pro- 

should be sent with a memorial to the President of the 

‘oor Law Board, and which we believe to be the first practical 
proposal for the solution of the difficulty:—That the royalty 
payable on a mine should be taken to be (as, in fact, it is) the 
purchase of the corpus, and should be viewed, in estimating the 
amount on which such mine should be rated, in the same way as 
the amount paid for the purchase of the fee simple of land would 
be viewed in estimating what sum paid down would be a fair 
commutation, in lieu of rates, on such land paid during a succession of 
thirty years; that having thus ascertained the amount to be rated 
the amount to be levied in the pound should be the average of the 
rates levied in the particular parish during the three or five 
preceding years. For instance, taking a mine — a royalty 
in one year of £900, equivalent to a piece of land renting for £30 a 
year in this parish, there will be an allowance off the estimated 
gross rental of one-twelfth, and the amount in the pound levied 
annually as poor rate has been 2s. 6d. for the last three years, so 
that such sum paid down as would be equivalent to an annual 
payment of £3 8s. 9d.,,payable for a term of thirty years, would bea 
just and — rating of such mine for the particular year 
during which it yielded a royalty of £900; the plant necessary for . 
working such mine should be treated as the homestead on a farm. 
The memorial was adopted unanimously. 


THE PuRCHASE OF SOUTHWARK BRIDGE. —The Court of Common 
Council has authorised the Bridge House Estates Committee to 
purchase Southwark Bridge for £200,000. ‘‘Thus,” says the 
Ath » “the milli on both banks of the ames have 
received another benefit from the forgotten testator to whom 

ssession of the Bridge House estates is due; also, those millions 
cae secured one more free channel for communication. The 
metropolis extends about fifteen miles along the Thames; within 
that ene there are but four free bridges, three of which are 
within the City bounds, Westminster Bridge only being situated 
in the twelve exterior miles. We are spending enormous sums in 
widening streets with a view to accommodate the traffic. Until 
now, however, the free bridges have remained exactly as they 
were a hundred and sixteen years ago, when (1750) Westminster 
Bridge was opened for use. Blackfriars Bridge was not opened 
ee 1768, then only as a ne It had = opened for 
‘oot-passengers two years ‘ore; it was open or i 
November 19th, 1769. There had been a taaeen ae 
bridge. From 1785 a toll of a halfpenny for foot-passengers, which 
was made a penny on Sundays, was levied until 1811. This bridge 
cost nearly £262,000, and was paid for, to the extent of more than 
£200,000, out of the ‘Orphans’ Fund,’ that fund being derived for 
the most part from the reimbursement by the City, out of taxes 
largely drawn from the metropolis generally, to the orphans, 
whose money had been in custody of the Chamber of London at 
the time Charles the Second plundered it by ee the exchequer, 
when the tallies of the corporation became valueless. To return 
to Southwark Bridge. For the encouragement of those who think 
of investing money in new toll-bridges let it be known that, 
although this structure connects the busiest and densest parts of 
the most busy population in the world, it cost £660,000, on 
of which has been paid a dividend of less than: 14 per cent. since 
1819; but that has m paid on £150,000 of the capital only; of 
the remainder £400, never received any return of dividend, 
and will doubtless be utter waste. When Blackfriars Bridge was 
proposed to be erected the same opposition was encountered as, 
until now, prevented the purchase of Southwark Bridge by the 
City. It is stated in the evidence before the late committee on 
toll bridges that the railway company which is now located in 
Cannon-street offered Southwark Bridge, free of cost, to the City 
to be allowed to bring the railway exactly where it is now. The 
sapient obstructives rejected this offer, and the Bridge House 
estates must now pay, all told, nearly a ae of a million for 
the bridge. The railway company was to have given £300,000 for 
the structure. The matter stands thus now: the bridge company 
gets £200,000 from the City, instead of. £300,000 from the rai _ 
company; the City pays about £250,000, instead of nothing, an 
loses the equivalent that was once in’ its power; the railway 

and gets the equivalent privilege from 
Corporation. — - 
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RAILWAY MATTERS. 
THE Wycombe Railway is probably to be transferred to the Great 
Western Company. 


Ir is proposed to amalgamate the Vale of Neath Company with. 


the Great Western. 

New streets and alterations of streets are proposed at the 
Farringdon-street terminus. 

TuE Pembroke and Tenby Company pro the extension of 
its lines to Milford, and from Whitland to  aedinn Boag 

Tue Halesowen and Bromsgrove Company has decided to 
attempt the making of branch railways and extensions of its line. 

WHEN the capitals of the Greenwich and ing lines are 
added to that of the South-Eastern it will amount to £20 000,000. 

THE suspension is announced of George Furness and Co., rail- 
way contractors. The liabilities and assets are supposed to be 


TuE Enniskillen and Bundoran Railway, thirty-two miles long, 
has just been opened. Bundoran is one of the most agreeable of 
Irish watering places. 

THE Lancashire Union Railway Company pogese to construct 
new railways in the townships of Parr, Haydoo , and Ashton-in- 
Makerfield, Lancashire. 

THE preamble of the proposed new line to Brighton has been 
sgpneeee, the clauses as to the running powers from Lewes to 

ewhaven being struck out. 

It is probable that the Imperial Mexican line is opened between 
the city of Mexico and the junction with the branch line to Puebla 
at Apixaco, a distance of eighty-five miles. 

A BILL to te the Shrewsbury and North Wales and 
eer tae | and Potteries Junction Railway Companies has been 
unanimously approved by the latter company. 

Tue London and Brighton Company have just been mulcted in 
the Exchequer Court in the sum of £90, for the loss of two young 
dogs entrusted to the company for conveyance. 

THE Melbourne and Hobson’s Bay line, seventeen miles long, 
reports a decrease of £781 in the receipts of the last five weeks as 
compared with the corresponding period of last year. 

THE Exchequer Court has just awarded to a little boy £5 as 
damages for the splitting of two of his finger nails at i " 
by a porter who violently slammed the carriage door on the boy. 

THE Midland Company is pr g a bill for improving the 
communiéations between ‘Ashby-de-la-Zouch, Nuneaton, and other 
places, by aline nineteen miles in length, with branches to coal-fields 
about nine miles long. 

A FURTHER deputation from the Irish Railway Directors’ Con- 
ference met the Financial Secretary to the Treasury (Mr. Childers), 
at the Treasury chambers, on Friday, on the subject of Govern- 
ment loans to Irish railways. 

Ir is proposed that the North-Western and Charing Cross Junce- 
tion shall have a station at the junction of Tottenham-court-road 
and the Hampstead-road, and another probably at the junction of 
Oxford-street and Tottenham-court-road. 

THE Tamar, Kit-hill, and Callington Company have approved a 
proposal to authorise the mixed or the broad gauge only on their 
railway, and also working and traffic arrangements between this 
company and the Saltash and Callington and other railway com- 
panies. 

FIvE men are incustody at Buckingham, charged with stealing 
105 pieces of silk, valued at £400, from a railway truck while it 
was being shunted at Cheddington. The (amysoe o was consigned 
from Manchester to London by the London and North-Western 
Railway. 

THE Chatham and Dover Company have approved a proposal to 
make railways from the South-Eastern and London, Chatham, and 
Dover Companies’ Railways to various districts and places in Kent, 
Surrey, and Sussex, to the towns of Lewes and Brighton, and from 
Maidstone to Ashford. 

“AT a public meeting held at Brampton, Cumberland, last week, 
resolutions were adopted in favour of the Brampton and Long- 
town Railway, which, it is stated, will afford a short and conve- 
nient route for 250,000 tons of traffic from Scotland to the north- 
eastern counties of England and to the midland counties. 

On the 14th the foundation raft for the experimental pier for 
the Great Forth bridge, by which it is ay to enable the 
North British Railway to cross the Firth of Forth, between Black- 
ness and Charleston, about fourteen miles west of Edinburgh, was 
launched at Burntisland, in presence of numerous spectators. 

Tue Tendring Hundred Company’s extension line to Walton-on- 
the-Naze will be shortly opened as far as Kirby Cross, two and 
a-half miles from Walton. The preliminary inspection by 
the Board of Trade will take place in about ten days. An om- 
nibus service is proposed to be established from Walton to Kirby 
Cross. 

THE Worcester Spy says the iron car of the Adams Express 
Company, which went through that city from New York to 
Boston, on the 4th inst., contained about 7,000,000 dols. Two 
trusty messengers and a detective accompanied it. Two well- 
known burglars were known to be on the train, but found no 
chance for operations. 

AN engi has pl da tunnel to connect Hoboken, N. J., 
with New York City. — a cast iron tube 5ft. internal 
diameter in lengths of 12ft., with spherical joints to allow for 
change of position. The bed of the river would have to be levelled 
by ing. The tunnel is designed to convey the Erie Railroad’s 
freight from its dock at Hoboken to the Duane-street pier in New 








NOTES AND MEMORANDA. 
we II. of France constructed a breech-loading arquebus in 


THE price of a pike in 1631 ‘was settled by a council of war, 
7 Car. IL., at four shillings and sixpence. 

No less than 237 species of fossil animals occur in the celebrated 
lithographic stone of Solenhofen in Bavaria. 

STEAM power was first used in Belgium for raising coal in 1807, 
and steam ventilators were unknown before 1829. 

Ir close stoves were used in London instead of open fires, the 
saving would be upwards of £1,000,000 per annum. 

THE probable amount of the cotton crop of America for this year 
has been estimated at a million and a-half of bales. 

Dr. ARNorrT states a close stove saves four-fifths of the fuel con- 
sumed in an open fire to produce the same temperature. 

THERE is more than three times as much coal obtained now from 
the Belgian pits than was the case five and twenty years ago. 

THE largest space conti ly occupied by basalt seems to be in 
India, where there are rocks of it occupying 200,000 square miles. 

A EINE quality of bituminous coal has been found in the Falk- 
land Islands. The British Government have determined on 
fortifying the islands. 

In 1787 the Government of the Netherlands formally assumed 
the right of granting permission to work coal within the provinces 
of Hainault and Namur. 

Durine the past year 93,279,721 individuals have travelled in 
Paris by omnibus, of whom 53,814,766 occupiedinside” seats, and. 
39,464,955 preferred the outside. 

Aw alloy that may prove useful in filling defects in castings is 
composed of lead, nine parts; antimony, two parts; bismuth; one 
part. This mixture expands on cooling. 

THE coal-producing district of Belgium forms one-twenty-second 
part of the whole superficial extent of the kingdom, and consists 
of a narrow belt which traverses it from east to west. 

ACCORDING to M. Jules Duval, of the Débats, each inhabitant of 
London has a space of 112 square metres, whilst in Paris the pro<* 
portion is one inhabitant to every forty-six square metres. 

Common phosphorus bears for twenty or thirty seconds without 
ignition the action of radiant heat at a focus where, in the frac- 
tion of a second, platinised platinum is raised to a white heat. 

A GRADUATED pillar was erected as a nilometer in B.c. 714, in a 
well on the island of Rhoda, opposite old Cairo, and the rise and 
fall of the river is measured with equal anxiety to the present 
day. 

Ir has been calculated that if the weight of ‘a molecule of light 
amounted to but one grain its momentum would equal that of a 
cannon ball 150 Ib. in weight moving with a velocity of 1,000ft. per 
second. 

TE black colour communicated to tea by many samples of 
brown sugar arises from the presence of iron in the sugar, which 
acts upon the tannin present in the tea. The iron is derived from 
the vessels used in the manufacture. 

Rockets were first used at sea on a large scalé at the bombard- 
ment of Boulogne, 1806, and Copenhagen, 1807, and subsequently 
at Algiers and St. Jean d’Acre. In the field, at the battle of 
Leipsic, the Peninsula, and Waterloo. 

At Cologne an official circular has been issued cautioning the 
public against variegated slate pencils. Schweinfurt green, which 
contains arsenic, is used for the green, chromate of lead for the 
yellow, and red lead for the red varieties. 

France will this year produce on her own soil more beetroot 
sugar than sufficient for her consumption. The quantity made to 
the end of March from the beginning of the season was 259,599 
tons, or an increase of 114,810 tons over last year. 

THE long day in Spitzbergen extends over several months, durin, 
which the sun never sets, it becomes intensely hot after a mont 
or two by the unceasing heat from the sun. In this period vegeta- 
tion springs up in great luxuriance and abundance. 

THE Belgians claim to have been the first to discover the uses 
of coal, and this discovery, they say, was made by one Hullos, a 
blacksmith of the village of Plenevaux, near Liege, in the year 
1049, from whose name they derive the word ‘‘houille.” 

THE following are the weights of some of the largest bells im, the 
world :—Bell of Moscow, 193 tons; Pekin 53 tons; Novogorod, 
31 tons; Vienna, 1711, 17 tons 14 ewt.; Westminster, 1856, 14 
tons; York, 1845, 10 ton 15 ewt.; Lincoln, 1834, 5 tons 8 ewt. 

Tue Austrian census of 1857 cost about two millions of florins, 
or 13 centi per inhabitant. In England the census of 1861 
cost £250,000, or 20 centimes per inhabitant; the United States 
census of 1860 cost 1,850,000 dollars, or 31 centimes per inhabi- 
tant. 

Or all European nations France shows the slowest rate of in- 
crease in population. The 27,000,000 of 1801 had increased 
by 9,000,000 in 1861. During the same period Great Britain had 
increased from 10,000,000 to 23,000,000, and this in spite of emi- 
gration. 

THE operation of cutting the Koh-i-noor diamond occupied 
thirty-eight days of twelve hours per day without intermission. 
Some parts of the stone were so hard that in six hours time, with 
the wheel revolving 2,400 times per minute, scarcely any progress 
was made, 

Asout B.C. 600 a canal was commenced by Pharaoh Necho to 
connect the Nile with the Red Sea. The undertaking failed, but 
was subsequently completed after the Persian conquest, and water 
communication was thus established between the Red Sea and the 











York, and is intended to be worked by the pneumatic method 

THE American Legislature has resolved that the Secretary of 
War be directed to furnish the House of Representatives with a 
schedule of all the railroad property which was in the ssion 
of the Government on May 1st, 1865, whether held by right of 
capture or by purchase, and if by purchase, stating the cost ; also, 
a disposition has been made of such property; if sold, whether 
for cash; and if for credit, under what law or authority, and 
whether purchase-money has been paid, or what steps have been 
taken to recover it. 

THE consumption of coals in London last year was 5,903,271 
tons, of which the North-Western carried 1,093,725 tons; the 
Great Northern, 975,509 tons; the Great Western, 237,222 tons; 
the Great Eastern, 232,501 tons; and the Midland, 152,737 tons. 
About one-half of the Great Western quantity was the special 
smokeless coal, which has forced its way, in spite of roundabout 
routes and Brentford tolls, until it forms about one-thirtieth part 
of the consumption of London. 

THREE new streets are intended to be made in connection with 
the North-Western and Charing Cross Junction line. One will 
commence at the junction of Oxford-street and High-street, ter- 
minating at the junction of Little St. Andrew-street and Tower- 
street with St. Martin’s-lane; a second street will be formed from 
the junction of Long-acre and Cranborne-street with St. Martin’s- 
lane and New King-street, and will terminate on the north side of 
Chandos-street. The third is a short line of street passing on to 
Duke-street, Adelphi. 

TuE Forth bridge, which is designed by Mr. Thomas Bouch, 
C.E., Edinburgh, and is estimated to cost about half a million, 
will, should it be carried out, be 2} miles long. It will be a lattice 
girder bridge, resting on sixty-one piers, and with four great spans 
of 500ft. each, which will be 125ft. above high-water level in the 
centre. Each of the four great girders will weigh 1,170 tons, 
about 592 tons less than the tubes of Britannia Bridge, though the 

The depth of the girders will be 64ft., and 


span is ter. 
the width 18ft. The height of the bridge from foundation to top 
of girder will be 212ft. 








Mediterranean. 

THREE hundred and thirty political papers are published in 
France, of which 63 are printed in Paris and 267 in the 
departments; 703 non-political papers are daily printed in the 
metropolis, and 604 in the departments, besides the political 
organs above enumerated. 

A NEw mineral, to which the name of Laurite has been given, has 
lately been found in Borneo, and a description of it laid before the 
Paris Academy of Sci by M. Wohler. It is found mixed with 
the ore of platinum, and occurs in the form of small globules, not 
above half a millimetre in diameter. 

NITRO-GLYCERINE may be rendered non-explosive by mixing 
with it common methylated alcohol or spirit of wood. Percussion 
or heat has no effect upon the mixture. Before use the spirit ma) 
be eliminated by ~~ i water, which absorbs the spirit. The o' 
sinks to the bottom and may be drawn off by a syphon. 

TuE earliest mention made of the existence of the rights of 
property over Belgian coal-pits is contained in an Act of John, 
Count of Namur, in 1297. In this Act—which ts to the Sieur 
de Borgelles the right to work for coal near leroi—all seams 
of coal within his comté are treated as belonging of right to the 
Comte de Namur. 

Ir is a remarkable fact that Lowmoor and Bowling cast iron 
possess by no means high co-efficients of ultimate strength; thus 
the ultimate tensile strength of Lowmoor cast iron, according to 
Mr. Mallet, is only 5°667 tons, and of Bowling iron 6°032 tons per 
square inch, while, as is well-known, that of many other ‘‘makers” 
ranges from seven up to ten tons per inch, while the strength of 
various mixtures is still greater. 

TarRTY millions of bottles of champagne are annually sold in 
France, and are thus distributed :— Africa consumes but 100,000 of 
these; Spain and Portugal, 300,000; Italy, 400,000; Belgium, 
500,000; Holland as much; Germany, 1,500,000; Russia, 000; 
France, 2,500,000; thirsty England, 5,000,000; India, ditto; North 
America, 10,000,000 bottles. These figures refer to the consump- 
tion of wine really grown in the champagne country. 








MISCELLANEA. 
A LARGE quantity of has been discovered on the 
island of Labia, pd the at eeke 


THE horses of the Manchester 
are now cleaned by a steam brushing 


THE Gaslight and Coke Bill has ye the vigorou 
efforts of the residents around the Vices Back prevent it. ‘ 


Company at Pendleton 


THE French Government has ly decided to out its 
project of demolishing part of the ga of the tan al 

THE boilers of a steamtug at Havre exploded on Monday morning 
last. The captain and four men were killed, The wedi instantly 


sunk, 
Tue London ineering and Iron Shipbuilding Company has 
declared a dividend of 5 per cent., and carried over balance of 
THe chairman of the Crystal Palace Company spoke very hope- 
a < the company’s prospects at the half-yearly meeting on 
y- 


THE buildings of the General Warehouse cane at Bordeaux 
have been destroyed by. fire, causing damage to the extent of over 
10,000, 000f. seit sk . 

The keel of the new iron-clad frigate Hercules, 5,226 tons, 
1,200-horse power, will be immediately laid down in the dock just 
vacated by the Lord Warden, 

THE Glamorganshire colliers have given a wonth’s notice for an 
advance of wages, but the Ay ape not only refuse the advance 
but think the time has come for a reduction. 

Ir is announced that the Great Eastern, with the new Atlantic 
cable on board, will sail from Sheerness on Saturday, the 30th 
inst, » The entire cable was completed on Thursday, the 14th inst. 

Ir is said that part of the land reclaimed from the river at 
Whitehall and its neighbourhood is to eer up to the Crown 
lessees on that spot, so that the public not enjoy what they 
have paid for. 

Some Italian rye-grass, grown on the Maplin Sands, as watered, 
by metropolitan sewage, and sown in February last, representi 
a cut of several tons per acre, was exhibited at the Internation: 
Horticultural Show. 

THE shipwrights of Swansea have struck in consequence of the 
=e —s — a@ compact not to receive A — into 
their service without they possess a discharge-note, w! men 
assert embodies more than a reference or character. 

THE iron-clad frigate Lord Warden, 4,080 tons, 1,000-horse 
power (nominal), was successfully floated out of dock at Chatham 
shortly after 2 a.m. on Friday, attempts to undock her made 
the previous afternoon having proved unsuccessful. 


THE great tunnel under Lake eo has extended 7,378ft., or 
over two-thirds the entire distance. e work willbe completed 
about the Ist of October, if no accident happens, and soon 
thereafter there will be a plentiful supply of the purest water. 


A waite metal is found in California which has lately beon 
ascertained to be platinum. It sells there for six dols. an ounce, 
and is used for tipping gold pens with what are termed “‘ diamond 
points,” for which purpose about 400 oz. are annually exported 
from San Francisco. 

LARGE quantities of army shoes and other military equipments 
have been despatched from Paris during some days past by the 
Strasbourg Railway. These articles, the produce of Parisian 
industry, are, some of them, intended for the Prussian troops and 
some for the Bavarian, 

Durine the month of wy Ke exports of coal from Newport 
reached 30,973 tons, against 33,165 tons in April, and 20,422 tons 
in the corresponding month of last The shipments coastwise 
were 49,017 tons, as compared with 45,264 tons in the previous 
month, and 57,831 tons in May, 1865. 

In boring for coal at St. Joseph, Missouri, a depth of 350ft. has 
been reached. Two veins of coal have been one 18in. and 
the other 2ft. thick. Below the second vein a brine has been 
found, which is said to yield 83 percent. of salt. It causes as much 
sensation in the city as i’ oil had been struck. 

SEVERAL huge cotton mills are being built in the villages on the 
Blackstone river below Woonsocket. One at Manville will be five 
storeys high and 496ft. long, and contain 40,000 spindles. The 
Lonsdale company are erecting one at Ashton to operate 30,000 
spindles in the production of the finest class of goods. 


A CANADIAN adventurer named Hudson is building a metallic 
life-bbat, 26ft. long and 6ft. broad, which is to be ship-rigged and 
to carry a crew of one man. In it he purposes to sail next spring 
from Quebec to London and thence to Paris, where he will exhibit 
his vessel—if it ever gets there—at the Exhibition of 1867. 

Tue city of York is distinguishing itself by sesteenting its 
municipal history and local traditions in the Guildhall. The mayor 
of the metropolis of St. Wilfred has p ted a stained glass 
window, the design of Mr. Doyle, the centre compartment of 
which shows the election of Constantine the Great at York a.p. 306. 

THE Marquis of Hartington states that the conversion of Enfield 
rifles into breech-loaders is proceeding. Orders have already been 

iven for the conversion of about 20,000, and it is expected that 

tween 40,000 and 50,000 will be converted this year. The 

issue of the converted arms is expected to begin in about two 
months. 

A SERIES of experiments with a view to the practical application 
of mineral oil as a steam fuel was completed on the 7th inst. at’ 
the Woolwich Dockyard with success, and results have been ob- 
tained unequalled in importance in res to the raising of steam 
for machinery since the first and original application of coal for 
that purpose. 

Iris stated that Mr. 8S. H. Blackwell’s invention has proved com- 
pletely successful for enabling the use of anthracite in smelting 
iron, and that “ pigs,” known as No. 2 and 3 qualities, are now 
being produced in South Wales, with a consumption of coal of 
less than one ton of coal for a ton of iron, or about a third of the 
usual coal consumption. 

In consequence of the constant increase of trade between 
France and London, the French Government has published a mass 
of information relative to the Riemer” ly wens and brokerage dues 
in the latter port; the usages here with respect to the 
sale of different sorts of merchandise, such as cotton; indigo, rice, 
saltpetre, hides, coffee, cocoa, turpentine, &c. 

THE protracted ite in the Sheffield file trade has at length 
come to an end, and men were to begin work on Monday u 
the old terms, but the body of the employers have pro’ 
consider the claims of any section of the operatives 
whom they may deem enti to an advance. es le 
lasted sixteen weeks, and has been attended with great loss on 
both sides. 

Tue Central Cottagt Beret Society opened on Monday 
at the Society of Arts, phi, an interesting collection of com- 
petitive plans for a labourer’s (detached). Prizes of £10 
and £5 were offered for the best and second best, and the impor- 
tance attached to this class of building may be measured by the 
fact that no fewer than 107 architects have t it worth their 
while to compete. 

Apout a week ago the blanket weavers in Heckmondwike, 
Dewsbury, and Mirfield, to the number of 1,000, ceased work for 
an advance of wages equivalent to 30 per cent. The power-loom 
operatives, chiefly women, left their employment without any 
notice, or even asking for what wanted, viz., ld. more per 
wartern. On Friday it was that two members of the 
Masters’ i should the turn-outs and endeavour to 
effect a compromise, and this was ultimately accomplished. 
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EXAMPLES OF MODERN MINING MACHINERY.—No. IL 
ORESEPARATING MACHINE, CONSTRUCTED BY MESSRS. HARVEY AND 00., HAYLE. 


In our first paper on this subject we illus- rf FG. 3 
trated and described a machine for collecting Gi 

together the particles of stuff of equal sizes, 

which from the nature of the process for 

separating the ore from the useless matter is 

necessarily, for reasons fully explained in 

that paper, a preparatory operation. Wenow 

illustrate a machine for separating the ore 

from the refuse matter. 

It is somewhat remarkable that, although 
the use of metals was almost coval with 
the existence of man, it is only recently 
that machinery has been much used for sepa- 
rating the ores. The introduction of the 
steam engine and the increased demand for 
metals, have greatly augmented the applica- 
tion of machinery in every branch of min- 
ing, by rendering new fields available, and 
increasing the interest in mining operations. 

Both from sacred and profane history 
we learn that the ancients were acquainted wun 
with certain metals in very remote ages of 
the world. Tubal Cain is said to have been mn 
conversant with the production of iron and 
brass ; Homer speaks of tin forming part of 
the armour of Achilles, and Pliny mentions 
several metals and the proportions for form- 
ing alloys, but we have no authentic account 
of the processes employed for separating the 
ores. When the Phoenicians traded with 
Cornwall for tin the supplies were obtained 
from stream works, by collecting the sand 
and gravel containing the ore and throwing it 
on an inclined plane in a stream of water. 
The ores, being heaviest, settle and remain 
behind, whilst the earthy matter and stones 
are washed away. Stream works still exist 
in some parts of Cornwall, and in the island 
of Banca in the Eastern Archipelago, from 
which place we obtain our largest imports of 
tin, the supplies are obtained in this way. 

A very efiective.machine for separating 
the ores from the refuse matter after leaving 
the sizing machine is illustrated in Figs. 1 
and 2; itis manufactured by Messrs. Harvey : 
and Co., Hayle, and is much in use both in 
English and foreign mines. It is simple in 
its construction, and is capable of separating 
the ores with great rapidity. Fig. 1 repre- 
sents the elevation, and Fig. 2 the plan, of 
the machine. D is a cistern, almost filled 
with water ; B is a plunger working through 
a stuffing-box ; A, A, A, A, are recesses to re- 
ceive sieves. The plunger B is raised and 
lowered quickly by means of the beam C, 
the beam being actuated by a crank attached 
to the connecting rod, the motion of the 
crank being produced by a toothed wheel 
and pinion, indicated by the dotted lines. 
The plunger being put in motion the water 
in the cistern is kept in a state of continued 
agitation. Sieves with copper bottoms, per 
forated with holes varying with the size of 
the stuff operated pn, but usually about one- 
sixteenth of an inch in diameter, and con- 
taining the stuff, are placed in the openings 
A, A, A, A. The agitation of the water in 
the cistern causes the particles in the sieves 
to circulate, the light particles being forced 
to the surface, whilst the heavy particles, or 
the ore, settle to the bottom. The sieves 
are allowed to remain a few seconds in the 
openings and are then withdrawn, and the 
useless matter skimmed off. The ore is laid 
aside and the operation repeated. Asa great 
number of these cisterns can be worked from 
one line of shafting {a large quantity of stuff 
can be treated with great despatch. 
























































THE NaTAL|Harpour Works.—The Natal 
correspondent of the Cape Argus, in a lengthy 
communication to that journal, mourns over 
the present wretched financial position of the 
colony, and says it is fortunate that the grand 
railway schemes mooted a few years ago were 
not attempted to be‘carried out. He says 
of the harbour works that the late Lieutenant- 
Governor Scott stopped the works then in 
progress soon after his arrival, and submitted 
to a hastily-called session of the council a mE 
gigantic scheme proposed by Captain Vetch == : 2 f TT 
of the Admiralty. The scheme was vitiated == 
by several gross mistakes as to the direction 
of winds and currents, and was entirely at 
variance with the works which had been for 
seven years in progress. It also opposed the 
views of several marine engineers who knew 
the locality. The council were dazzled, and at 
once committed themselves to an expenditure 
on the naw scheme of £165,500. To make a 
long story short, about the end of 1863 the 
contractor. tiling he could make no progress 
with the breakwater, the frames of which 
were washed away as quickly as set down, 
put in a plea for increased rate of payment on 
the ground of misrepresentation. This claim 
was not allowed, and the works have long 
since been abandoned. The colony, however, 
paid two-thirds of the whole contract price, 
and received barely one-fifth of the work, and 
that rapidly disappearing. The last two or 
three spring tides have carried away several 
more frames from the south breakwater. 
From some loophole in the contract it is 
stated that the sureties of the contractor are 
released. The Legislative Council determined 
then to carry on the northern pier only, and 
to do this has incurred another expense of 
£10,000 in the construction of a railway to 
the quarries of the Umgeni river, which line i i 
will ready in a few months. The correspondent says that | line, that the embankments and cuttings have been completed, | houses, and other details of less importance, are in an advanced 
prudent ——_ are calling out for a report on the works, from a| while the rails have becn laid over an extent of a hundred miles, | state, and will be soon com pleted. Telegraphic communication 
thoroughly competent engineer sent for from England. and the ballasting has been finished over the same length. The | has been established for a distance of fort miles, and all the 

RUTSCHUK AND VARNA RaiLway.—(From our Correspondent.) | bridges and viaducts have been nearly completed, and the stations | materials are coliected for its completion. . M’Candlish winds 
—Mr. W. M’Candlish reports, with reference to the works on this | have been built. The subsidiary works of the stations, guard-| up with the assurance that the line will be ready by October Ist. 
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DETAILS OF THE INTERMEDIATE GALLERIES. 
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PARIS EXHIBITION BUILDING. 


We have received through the courtesy of the superintending 
engineer, M. Duval, nearly the whole of the working drawings of 
the most important parts of the great outer ring or zone of the 
new Exhibition building, and shall proceed with their publica- 
tion as soon as possible. 

This portion of the work, by far the most impogtant in an 
engineering point of view, includes the grand nave, or machinery 
and processes court or gallery, together with the adjoining zones 
or galleries on its inner and outer circumference, and is repre- 
sented in the radial section, given in Tae Encrneer of the 6th 
April, by the parts numbered 1, 2, 3, and 4. 

The whole of this grand nave, and of the two other zones 
already referred to, and which serve the purpose of buttresses to 
the former, are built of plate iron rivetted together ; the only 
exceptions, as far as we are aware, will be the window frames, 
flooring, and probably the lower panelling. 

great nave, as we have already stated, is 107ft. wide, and 
nearly 82ft. high. The great pillars, of which there are eighty- 
six pairs, as will be seen by reference to the semi-plan in THe 
ENGINEER of the 18th May, are each more than 84ft. high, 3ft. 
by 2}it. at the base, and 3ft. by nearly 4}ft. in the central 
portion, between the sill plate of the clerestory to the springing 
of the great arched girders. The plate used is generally jin., but 
the straps and stay plates are jin. in thickness. The great 
girders, which are of course eighty-six in number, subtend a 
chord of 109ft., and have a section of about 24ft. square. The 
great tension rods above the girders are put together in three 
lengths, and are full 116ft. long from end to end. 

To complete the chief dimensions of this greater exterior ring 
of the building, it must be stated that the outer circumference 
of the grand nave or machinery court is about 4,450/t. 

About one-fifth of the great pillars with their arched and 
running girders, ties, and sill-plates, were in place in the last 
week of May, and the corrugated or, as they are called, undu- 
lated iron roof plates were got up. A considerable number of 
the smaller pillars of the lateral courts of this portion, with their 
lattice girders and brackets, were up at the time mentioned, and 
the outer colonnade or marquise, as it is termed in France—it is 
in fact, a jutting roof bracketted, but without pillars—began to 
present a very pretty appearance. Few of the features of the 
new Exhibition promise to be more striking than this exterior 
covered promenade, approaching one mile in length, and more 
than 22ft. in width, having the park of the Exhibition beyond it, 
and cafes, restaurants, and places of refreshment of every kind 
and of all countries in the rear—an epitomising of the philosophy 
of life in its material phase. 

The roof of the great nave will be entirely unpierced, but the 
whole of that portion of the walls of this great gallery above the 
roofs of the lateral courts on each side will consist of a clerestory, 
of which the frames alone will be of cast iron. The division walls 
between the lateral courts and the great nave will, we suppose, 
be of woodwork. 

The intermediate galleries, of which we have already given an 
account with some details, une masonry of the interior or fine art 
courts, the vaulting of the airways, and the completion of the 
earthworks and preparation of grounds, are going on; and we 
believe we may affirm with perfect confidence on the very best 
authority that there is not the slightest doubt that the shell of 
the building may be completed by the end of the year; and, as 
the moment a portion is finished the carpenters may follow in 
the footsteps of the masons and engineers, and the decorators 
and fitters may in their turn tread upon the heels of the 
preceding, there is no cause whatever for apprehension about the 
building being ready in time. 

A large number of men are now at work constructing a talus 
or bank around the exterior of the park just within the railings, 
or, rather, the line where the railings will be; this will at once 
supply the means ef forming an agreeable and effective back- 
ground to the gardens, a barrier against wind and dust, and a 
screen between the world within and the world without the 
Exhibition. * 

On the next page we illustrate tlie union of the columns with 
the longitudinal girders which couple them together as the 
felloes of a wheel couple the spokes; and we also show the 
union of the trough girders, so often referred to, with both the 
cast iron and wrought iron columns. The manner of supporting 
the girder adopted in the first case deserves attention. Fig. 2 
may require a word of explanation. A glance at the semi-plan 
will show that there are five series of rectangular wrought iron 
pillars, two sets for the great gallery and three much smaller, 
viz., one outside the great gallery, that is, between the “ food” 
gallery and the outer piazza, and two inside. The first passage 
has round cast iron pillars on the inside and rectangular wrought 
iron pillars on the outside. Fig. 2 illustrates the union of the 
trough drainage girders with these last. 








NEWTON’S JOURNAL OF ARTS AND SCIENCES. 


Arter a highly honourable existence of forty-five years, or 
nearly half a,century, some valedictory words in the last number 
of Newton’s Journal, morituri te salutant, tell the reader that, 
in ending the ninety-first volume it is also the last of the whole 
work. Founded in 1820 by the father of the present Messrs. 
Newton, the then draughtsman of the Enrolment-office, it had 
only one competing contemporary, the “ sitory of Arts and 
Sciences,” which also came to an end paar four years ago. 
‘These forty-five years of course represent a period in the history 
of civilisation distinguished by a multitude of applications of the 
forces of nature to the wants of daily life, and most of these me- 
chanical or chemical discoveries, or, rather, to use a neat French 
term, “vulgarisations” of scientific discoveries, have been 
patented in this country. For a long time the “London 
Journal of Arts” stood almost alone in making these patents 
public. This was not done without many difficulties, as a feeling 
then existed against’ publishing specifications. For instance, in 
the year 1820 a bill was brought before Parliament for the 
amendment of the patent law, containing a clause that “ specifi- 
“cations shall be sealed up and delivered to a proper officer, to 
“be kept concealed and in his close custody, unless called upon 
“to exhibit the same before the Lord Chancellor or judges upon 
“a trial at law, or in the event of an application for interfering 
“ letters patent.” In fact, we understand that the “Journal” 
was not then continued without some risk to the official position 
of its editor as draughtsman to the Enrolment-office. This state 
of things, though like most recent history practically forgotten, or 
unknown, is illustrated by the reminder that only as recently as 
1843 was the Act passed for repealing the existing prohibition 
against the export from this country of tools and machinery. 

In the mere fact of its publishing careful illustrated descrip- 
tions of important patents the “ Journal” always had a deserved 
circulation ; and though the official publication since 1852 of 
the specifications no doubt diminished its usefulness, a neat 
work, often offering at a lower price than a single blue-book the 





contents of several, would always have more or less success. In 
fact, we know that the cessation of the periodical has by no means 
resulted from any pecuniary consideration, but mainly on account 
of the more engrossing ts in other directions of its pro- 
prietors. At the same it would necessarily in course of 
time have had more and more difficulty in competing with the 
publication of weekly abstracts like our own, which, in the pre- 
sence of the official publication of the blue-books, forms an intro- 
duction to the progress of invention in the different existing 
directions, which an inventor may complete at will by send- 
ing to the Patent-office for any i patent he may re- 
quire. One of the most valuable and interesting volumes issued 
by the Messrs. Newton is their “ analogical” index for the first and 
second series of their journal. As they were then able to publish 
all the comparatively new patents then taken out, this book of 
reference, which consists of indexed short definitions of every 
invention, forms a great aid to patent searches up to that date. 
‘Whether this plan of indexing a number of brief but very carefully 
constructed definitions of patents might not be adopted and 
extended by the Patent Commissioners is, in the present state of 
the management of patent affairs in this country, a question we 
feel to be quite useless to ask. 





LAW INTELLIGENCE. 


COURT OF COMMON PLEAS.—June 157TH AND 161H. 
(Before Mr. Justice KEATING and a Common Jury.) 
WHITE v. FENN. 

THIs was a case of infringement of letters patent for ‘* Im- 
provements in lubricating or oil cans, or oil feeders, and in the 
mechanical arrangements for regulating the flow of oil therefrom.” 
Dated 11th January, 1862. 

Mr. F. W. Campin (who was with Mr. C. G. Merewether) 
counsel for the plaintiff. Mr. Manisty, Q.C., Mr. Garth, and Mr. 
T. Aston being counsel for the defendant. 

The plaintiff, who resides at Trinity-street, Southwark, is agent 
for Preller’s patent machine bands, and is patentee of the oil- 
feeders referred to ; the defendant is the well-known toolmaker of 
Newgate-street. Some ten years ago the plaintiff was led to turn 
his attention to the subject of lubrication as a matter of importance 
to the proper working of machinery, and commenced a series of 
efforts to produce a lubricating can or feeder provided with 
mechanism whereby the feeding of oil to the bearings and working 
parts of machinery might be readily effected, and in such manner 
that if at any time a single drop of oil should be all that was 
requisite, that drop only could be supplied, or if a larger quantity 
were desired, that should with equal facility be obtained. Even- 
tually these efforts led to his producing an oil feeder having 
mechanism for securing these desiderata, and the article received 
some amount of public patronage; but after a while was found to 
be defective in several important particulars, and, in consequence, 
he devised improved arrangements of the mechanism, which he 
secured by her Majesty’s letters patent under the above title. 
These improvements consisting, first, in rendering the oil can air- 
tight by means of a cap or cover lined with cork or leather, and 
capable of being ag into its place and pulled off again, not 
being screwed, but having a bayonet slit security if desired; 
the use of an S-shaped handle to facilitate the steady handling of 
the can when in use, also the adoption near the handle of a vertical 
tube descending into the body of the can, with a piston or plunger 
passing through it, provided with a button or top to which the 
thumb of the operator may be readily applied, such plunger having 
an air passage along a groove from top to bottom thereof, with a 

art at the bottom acting as a valve to stop from time to time the 
Cow end of the plunger tube, and thus prevent the entrance 
of air to the body of the can when the plunger is not 
pressed down. Below this piston or plunger, and in contact 
with the end of it, a lever of the first order is provided, its ful- 
crum being a strong wire, turned up or down at each end, passing 
across the interior of the can, and secured by the ends to its sides, 
in which case the lever would move up and down on this fulcrum; 
or preferably the fulcrum wire is soldered or firmly secured to the 
lever, becoming in effect part of the same, and then the ends of 
this fulcrum are made to turn in brackets firmly soldered to the 
interior of the sides of the can, that end of such lever not in 
contact with the end of the plunger being provided with a valve 
faced with leather, the maintenance of this leather in proper 
position being secured by the metal of the valve being turned 
over, 80 as tightly to clip and hold the same in its place. The 
valve is a flat piece of metal, slanted forwards and closing the end 
of a small tube corresponding with the angle of the valve, such 
tube forming the entrance to the spout of the can by which the 
oil is supplied from the body of the feeder. The due action of 
the lever is secured by a spring attached to the lever and to the 
can, but not placed around the plunger; and inside its tube an 
arrangement, found by the plaintiff to be troublesome in construc- 
tion and defective in action, as it renders the resistance of the 
plunger to the thumb too great when using the can for lubricating 
purposes ; these improvements obviously providing that pressure 
on the plunger will open both the plunger valve and the spout 
valve at the same time. 

The defendant was charged with having sold, with full know- 
ledge of the existence of the patent, certain oil cans substantially 
infringing the patent. They contained a plunger, having not an 
air groove along it, as in the plantiff’s drawings, but a plunger so 
loosely fitted as to leave an air space around it. The spring was 
applied in the same manner to the lever, but was of the watch- 
spring kind, and the fulcrum was fitted in brackets as in the plain- 
tiff’s patent oil feeder. The other points of the patented arrange- 
ments were not imitated. 

As usual in patent cases the patentee not only pleaded not 
guilty of any infringement, but also impeached the validity of the 
patent on the grounds that it was not for a ‘‘ new manufacture,” 
that the patentee was not the ‘true and first inventor,” that no 
proper specification had been made and filed, and that the inven- 
tion was of no utility. In support of these pleas twenty-two 
objections to the patent were delivered. 

The evidence for the plaintiff was to the effect that the 
defendant had, on several occasions, sold lubricating cans of the 
description above stated, and that the invention was new and 
useful. One witness, Mr. Purvis, chief foreman at the royal 
dockyard, said that previous to the introduction of the plaintiff’s 

tent cans at that establishment several lubricating cans had 

m tried, and all had been considered defective. Plaintiff’s 
can, however, answered well, and continued in use at the present 
tim 


e. 

On behalf of the defendant it was attempted to be proved that 
some material parts of the invention had been suggested to the 
patentee by artisans employed by him, and that some of theprincipal 
points of the patent arrangements existed in a lubricating can 
patented by a Mr. Burdess, some years before the date of the 
plaintiff's patent; but on examination it turned out that this 
arrangement was a system of bell-crank and spring mechanism for 
drawing back a valve rod, having a plug valve placed a considerable 
distance up the spout, and that it was liable, unless used with 
great care, to squirt out some oil more than wanted immediately 
upon shutting the valve, and also it was more expensive in con- 
struction. An article made by a person named Wagstaffe, pre- 
viously to the date of the plaintiff’s patent, was also brought for- 
ward, but the similarity was scarcely discernible. The plaintiff’s 
own can, made and sold before the date of the patent, as above 
stated, was also relied upon. The jury, however, found a verdict 
for the plaintiff, the judge, as is tommon in patent cases, reserving 
to the defendant power to move the Court in Banco on legal 
points as to the patent and specification. 





THE WHITWORTH AND ARMSTRONG COMPE- 
TITION. 


Mr. Wurtworts has addressed the following communi- 
tion to the Earl de Grey and Ripon. It will be read with 
interest by those connected, either professionally or by 
taste and inclination, with ordnance matters :— 


My —While the subject is still under your lordship’s con- 
sideration an ees Soretoey Coreen sae oe spe ee oe 
Armstrong Whitworth Committee, a copy of which you have 
been good to send me in confidence. 

Viewed as a whole, and ing due allowances for the manner 
in which the committee was constituted, I am not dissatisfied with 
the re Through its carefully-worded details there is no diffi- 
culty in perceiving that my system of artillery has maintained a 
decided superiority over the several systems of Sir William Arm- 
strong. 

1. In range, commencing at 1 deg. or 2 deg. of elevation. 

2. In accuracy beyond short ranges, where all were necessarily 
much on a par. 

3. In penetration, and consequently destructive effect, at pro- 
bable ting ranges. 

4. In shrapnel as against segment shell. 

5. In case shot. 

6. In endurance when fired at, and when under bursting strain. 

7. In simplicity of construction. 

8. In the cost of the projectiles and fuzes, and their freedom 
from liability to injury. 

The 12-pounder competition and that between the 70-pounders 
do not give absolutely identical testimony on all these points, but 
it is as uniform as the differences between the guns tested against 
each other could permit one to expect. 

The Armstrong breech-loading system submitted to the com- 
mittee is the latest and most improved form of that system as it 
exists in the service. This system, with one or two unimportant 
reservations, the committee pronounces ‘‘inferior” both to Sir 
William Armstrong’s muzzle-loading system and mine. The “in- 
feriority”” was clear enough during the 12-pounder trials, but 
could no longer be seriously questioned when the 70-pounder 
breech-loader was withdrawn from the competition against the 
Warrior target. It may therefore be concluded— 

1. That the ‘‘ Armstrong gun,” as it exists and is used in the 
service, has been far surpassed by and can no longer hold its own 
against the Armstrong shunt gun and mine. 

2. That whatever questions of superiority remain practically un- 
settled by the committee, they rest between Sir William Arm- 
strong’s shunt system and mine; and that Sir William Armstrong’s 
breech-loading system, even in its most recent and improved form, 
may now be dismissed from consideration. 

his being the state of the case, I desire to draw your lordship’s 
particular attention to a number of points which it was difficult 
if not impossible for the committee to deal with in their report, 
but which have a very important bearing upon the comparative 
merits of Sir William Armstrong’s shunt system and mine. 

The failure of the breech-loading system to hold its own in this 
competition it ascribed by the committee to various causes, such 
as ‘‘ complication,” “‘liability to injury,” “‘difficulty of repair,” &c., 
but all these substantially come to one governing cause, viz., that 
Sir William Armstrong’s breech-loading guns could not be trusted 
with the full powder charges, due to their respective calibres, as 
regular service charges. Full service charges extending over the 
endurance trials would have searched out all the weak points of 
the system, and therefore they were not attempted. 

The Armstrong shunt or muzzle-loading 70-pounder gun betrays 
a similar weakness, It was tested for endurance with 10Ib. charges 
only. Yet, as the report fully admits, it has a calibre enabling it 
to consume at least 141b. charges; and Sir William Armstrong, in 
his special programme, and in firing at the Warrior target, gave 
practical proof that he knew it could do so. I therefore invite 
your lordship to consider why Sir William Armstrong fixed this 
service charge at 10lb., 40 per cent. under the quantity thus 
admitted as due to the calibre. The reduction in the breech- 
loader was only 10 per cent. greater, and it is fair to conclude that 
the advantages certain to be realised by the use of full charges 
were not surrendered to such an extent in the muzzle-loader 
without equally cogent reasons. 

There is no proof that the 70-pounder shunt could have stood 
3,000 rounds for endurance with 141b. charges. Had this proof 
of endurance, however, been given, it would then have been 
manifest that the 70-pounder shunt and my gun, being of different 
calibres, and firing different charges, were not fairly pitted against 
each other. It would have been quite clear, that a gun with a 
bore of 21°33in. area using a 10 1b, charge, could not be expected 
to compete in power with one having a bore of 32°3lin. area and a 
charge 40 per cent. greater. In strict truth, the power of guns to 
consume powder is in proportion to the area of their bores. 
Tested by this rule, if, as the report states, the charge of 10 1b. is 
right for my 70-pounder, the 70-pounders of Sir William Armstrong 
(shunt and breech-loader alike) ought to have been tested for 
endurance with 15°15lb. charges. 

The element of endurance was certainly intended to run (and 
practically did run) through the whole programme of the com- 
mittee; yet in their report on the 70-pounders they lay endurance 
aside, and proceed to found conclusions upon an eey 
limited number of exceptional rounds fired with charges very muc 
beyond the service charge, and into which consequently endurance 
didnotenter. Itistruethatthe results thusobtained only detracted 
in some respects from the superiority which my 70-pounder gun 
had established. But I consider that the report, as carefully 
interpreted, is likely to mislead on this point, and that it has not 
distinguished as clearly as it should have done between the per- 
formances of two guns, one of which went through the committee’s 
programme with full service charges, while the other fired charges 
40 per cent. under its capacity; and then, with larger charges, 
sought to gain outside the programme of the committee what it 
had failed to do within. 

The value of exceptional results obtained from guns in competi- 
tion ought to be estimated by the degree to which the conditions 
requisite for attaining such exceptional results approach to or 
depart from the actual service conditions under which the guns 
have been tested. Where 101b. of powder is the accepted service 
charge so large an increase as 4lb. thereon must detract ——- 
ally from the value of any exceptional results obtained thereby. 
For if the service charge is not to be held the full and proper 
charge, it is quite clear that the committee have been conducting 
trials, which are illusory as fair trials, with the conditions even on 
either side. 

“But,” it may be said, ‘‘the two muzzle-loading 70. ders 
were practically on a par in weight, and the difference in their 
calibres cannot therefore be taken as marking a disparity in the 
competition between them.” Weight more or less covers two 
things—the endurance, and the recoil. The calibre governs the 
powder-consuming power and the capacity of the projectile used, 
either as a shell or for penetration. In a gun the calibre and the 
weight have a necessary and definite proportion to each other, 
which can be determined exactly by experiment. If the calibre be 
larger than the weight warrants, and if the gun is served with the 
charges due to the calibre, the recoil will be excessive and the 
endurance will be diminished. If the service charge be reduced to 
make the recoil normal, and to get back a maximum endurance, 
nothing is gained by the larger calibre. The proper proportion 
between weight and calibre is violated, however, and thereupon 
follow such results as the inability to fire solid shot for range and 
accuracy, the substitution of hollow-headed shot which break upon 
graze, and the almost certain, though still untested, want of accu- 
racy of the solid steel shot when used for penetration against 
armour plates. r 

On this subject let me remind your lordship of the history of the 

















- navy, should be gone 
into thoroughly. But we seem to prefer making experiments 
at 200 yard Sige with rectangular fire, with the armour 
plates in the worst position and the guns in the best, instead of 
taking the almost certain conditions of actual service, oblique 
fire and moderate ranges, as our guide. I respectfully submit 
that that is not the way to obtain true and valuable res 
The committee, in reporting, were extremely careful to adhere 
closely to their instructions, and I do not seek to reflect upon them 
for doing so; but the consequence has been that they have 
scarcely touched upon the two muzzle-loading systems, as systems, 
with the object of palates out marked differences between them, 
and also Games in each, according to the calibre. They do, 
indeed, once quote my description of om as being “‘ of one 
nature or principle from the smallest bore rifle to the largest 
cannon or mortar,” but this occurs in the preliminary part of the 
report, and they do not again revert to it. 
ow it is quite certain that the public utility of such a competi- 
tion as this must largely depend upon the prospect of ss out 
of it uniformity as well as excellencein ourordnance. Uniformity 
of system is indispensable in order to secure simplicity in ordnance 
administration, and economy in its expenditure. Theintroduction 
of rifled artillery presents a rare opportunity for establishing in the 
service these hitherto unrealised advantages; and I certainly 
regarded it as a primary reason for entering into this competition, 
that my system of artillery was ‘‘of one nature or principle from 
the smallest bore rifle to the largest cannon or mortar.” 
Though the committee have scarcely dealt with the systems 
of arti submitted to them, as systems, your lordship will, I am 
sure, admit that this way of considering the subject is of 


pri importance. 

"Sir Willism Armstrong brought forward not one, but two dis- 
tinct systems of artillery, and cne of these was again subdivided in 
a manner inconsistent with systematic uniformity. His breech- 
loading system embraced one breech-loading arrangement for light 
guns, and another for calibres over that of the 40-pounder. I 
suomit that, for the purposes of this competition, in strict justice 
to me, and for the sake of the service uniformity, which it must 
have been one main object of the competition to promote, Sir 
William Armstrong ought at the outset to have been called upon 
to elect between his breech-loading and muzzle-loading sytems, 
which he would take his stand upon. 

I assume, however, that the breech-loading system in either form 
has now been disposed of by the report of the committee. I, 
therefore, will not trouble your lordship with many remarks on 
this Yet it is worth while to notice that the proportions of 
weight to calibre in Sir William Armstrong’s breech-loading and 
muzzle-loading systems cannot both be right ; that of the two, the 
muzzle-loading system was recognised by Sir William Armstrong 
himself as most compatible with lightness ; whereas of the guns 
Peay produced by him in competition, the breech-loaders were 
the lightest. 


If the weights of his guns, as set forth at page 159 of the 
Appendix, be compared either with their calibres, their service 
charges, or their weights of Farag it will be found that no 


matic proportion or ormity pervades them, and that Sir 
illiam mg has from one proportion to another 
without any apparent guidi rinciple. 


As with weight, so again with rifling pitch. The detail propor- 
tions of pitch for the Armstrong breech-loaders differ from om 
of the Armstrong muzzle-loaders of the same calibre, and the 
ya laid down for the field guns are departed from in the 
0-pounders, without any apparent reason for the violation of 
stematic uniformity in doing so. If your lordship will refer to 
the tables given at page 159 of ‘the Appendix, you will find that 
Sir William Armstrong specifies therein no less than eight 
different proportions of pitch, stated in calibres, for the different 
descriptions of ordnance proposed by him, and that these propor- 
tions vary from thirty to sixty-five calibres, a difference exceeding 
100 per t. “Thus it arises that as the calibres increase the 
Fenwer is let down, until the Armstrong 300 and 600-pounders 
me, in Respect of iting, ign removed from smooth bores. 
If your lo ip doubts this, perhaps you will direct that these 
guns be tested at 7 deg. or 10 deg. for range and accuracy, an ordeal 
to which they have never yet been subjected, though one indis- 
pensable to their service value. When this test is applied, the 
mere smooth bore character of the 300 and 600-pounder ng 
guns will be amply demonstrated. 

It is quite certain that the rifling pitch requisite to secure maxi- 
mum results, in range and moar ny with guns of small calibre, 
is at least equally indispensable for guns of large calibre. It 
is the rifling pi which enables long projectiles to be used, 
and long projectiles alone can command maximum penetration 
at fighting ranges. Your lordship cannot fail to observe that a 
uniform _- more than twice as quick as that adopted 
by Sir William Armstrong in his small guns, and more than t' 
times as quick in his large guns, formed a prominent feature of my 
system of artillery. It was proved beyond a doubt, and is even 
admitted jim the report, that the quickness of pitch does not affect 
the endurance of my guns, or otherwise act injuriously. Yet, with 
all these facts before them, and the marked superiority of my 
in ——. and in accuracy at high ranges, > eommities Gav 
ignored the subject. They state that ‘‘ the ratio of twist in all the 
guns was such as to ensure very accurate results”—a mode of 
putting it which is not satisfactory to me, and I should think 
cannot be either instructive or satisfactory to your lordship. It is 
the pitch which forms the essential and governing feature of 
the rifled, as distinguished from the smooth-bored, gun. It is on 
the pitch, therefore, that in dealing with competitive systems of 
rifled artillery one would expect attention to be mainly con- 
centrated; yet the committee carefully avoid it. 

They are silent also upon the serious questions raised by the use 
of studs in connection with pitch, especially in guns of large 
calibre. They never —— a three-grooved gun; whereas 
Sir William in evidence that the grooves of his 
shunt system varied in number from three to ten, according to the 
—, ee renee Or se ovaietions io Soagane 

uds in«ach groove. e projectiles for the 300-pounder and 
600-poundeér shunt guns have only to be looked at in comparison 
with those of the 12-pounders and 70-pounders, to show the want 
of uniformity in this respect. Now, in my system the form of 




















penetration, and pay perc this def 


See muzzle-] 70- ers are defi der 
charges by 50 per ceut., in ro } en i 
of projectile by from 50 to 75 nae Fag L 4x4) 
cannot conclude without ting out to FP red lordship‘ 
however hesitating and the the report may be 
about steel, as the best material for committee 
that this material is now becomé for projectiles able 
to penetrate armour-plated as and to attack modern fortifica- 
tions, and that it must be 1 , wpa in quantities 
which reduce to practical i the q of economy 
in using it to hoop guns. 


I also desire to state that, while »more than .ever 
satisfied as to the superiority of my rear yent, I shall be ready to 
vent my guns in the usual manner when required to do so, 

The foregoing observations are not placed before your lordship 
because I am dissatisfied with the report, or with the completeness 
of the victory which it substantially awards tome. They simply 
express my views on the subject in such a way as I considered due 
to myself, and, as I hope, may not prove unacceptable to your 
lordship.—I am, your lordship’s obedient servant, , 

(Signed) JOSEPH WHITWORTH. 
LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 








ERICSSON’S ENGINES, 


Srr,—I do not think that Mr. Phipps can clear himself from all 
blame with reference to the statements relative to the Monitor 
engines, to which he called attention on the plea that he only 
repeated the statements of Mr. Isherwood, since is under no 
obligation to adopt or give currency to the doctrines of Mr. 
Isherwood, or of anyone else, unless they are such as approve 
themselves to his a as reasonable and conclusive. Mr. 
Isherwood’s facts I do not question, but the inferences he draws 
from them I reject altogether, as not merely inconsequential, but as 
puerile and quite unworthy of his high reputation. In comparing 
the condensation in the pe: As toes of thé Michigan with that in the 
cylinders of the Monitor one would naturally su 






condition to render. such, com I the 
oyladens of both vessela were alike, extey t Speci 
features which were the object of his animadversion. But: 
as the stroke of the Monitor’s engines was only 22in., the stroke of 
the Michigan’s engines was 8ft.; and much—probably most —of 
the difference in efficacy wood has. ch may 
be imputable to causes tota it e Ww he has 
assign The doctrine that engines are wasteful 


because the cylinders are placed end to as in the penitent, is 
one which any engineer may if, 3 and he 
may further, if he pleases, ¢ esi Hincktat pening 
the cylinder to the conden cooled to'the tem 

ture of the condenser, although it is well known that Watt's 
great improvement of a separate condenser was intended 
to obviate that result, and to enable the cylinder to be at all times 
kept as hot as the steam which enters it. But anyone at this day 


advocating such doctrines will not necessarily attract converts. 
while he will certainly deal a heavy blow at his own ions 


! pretensions 
to be regarded as any authority upon such subjects. That the 
monitor type of engine is Lby no means 
assert, but that it is m Aby mm @ and 
originality, and is in every respect a be type of en, 
that generally adopted in our navy, I am to maintain 
against Mr. ipps or any other objector, e double 

iston-rod type of screw engine is ; 

ut that engine we also owe to { C i 
assistants, for it was by Count Rosen—-Ericsson’s ve 
in England—that this species of engine was first introduced in the 
Amphion, the first screw vessel constructed in this country with 
the engines below the water. ; . raise 
captious objections against 4 : easy 
to originate a better; and I do not know that. Mr. or 
anyone else has succeeded in doing this in the case of the Monitor 
engine, taking all the conditions of the problem into accoun 

Berkeley Villa, Regent’s Park-road, JOHN Bourne. 

June 18th, 1866, 





THEORY, 


D PRA ax 
Srr,—Permit me to nak ow mai ily 1 i 
on Practice and Theory. I state that I.am purely a ar 
nical man, but one who, while by pectangy Oh aye 4 the great 
, thinks that practice is 


value and indispensability of 
not sufficiently studied , 






generally. It is too mugh | Pnow |! pre 
studying engineering as men to is ff gD | 
through the shops,” and they run away with the idea that they 
know sufficient of practice in some four tes to 
know how work should be pund, the ‘ on. I 
have seen some thirty ; ’ net, 
that not one of that number knew anything of.real practice orth 
notice. 

I will answer your question, “Is it any advan’ for him (the 
young engineer) to file brasses day Wo. Sir, L have 


after day?” 
fitted myself at least five hundred axle brasses into locomotive 
boxes, and my practice has taught me that, by using 


means which theory overlooks, I can save 50 per cet. in the cost 
of these brasses. + me »would 
draw the bottom of an . be so 
made; practice teaches me cast a pat- 


tern are never level, but re invariably hollow on the 


close to the oil cup receiver, brass patterns made 
level, and the pine Ae is sin balow ,; The 
result is, that although d ‘and box patterns fit, the cast- 
ings are a ac wy in ee Ben me eins I first commenced 
fitting axle-boxes and brasses a male and female ga’ 
and had the brass pattern made to exactly fit the box., Well 
this I thought theoretical.p 


do in practice. ee ee es Leas have 


I found it -was 
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Armstrong service 7in. It weighed 4 tons, and its service charge | pro, e remains unaltered from the smallest to the latgest made one-eighth of an inch wider on the back than the 
was at first 14 ]b., from which it was reduced to 121b. and 101b., ae tg A ; = Ste Sane eee, ond no other pest of Se tenes 
at which last it now stands. This gun, after full experience of its I would ask your lordship to consider here the extremely impor- | should have more than one thirty-second a 
want of power against armour plates, was pronounced inferior in CanSonhyen of catijenstneeetereraae era oe this at least three axle-brasses of a large size can be 
Gdloctivenses to the 68-pounder smooth bore. I made a 7in. gun | more im: t subject, economically, than any erence in ‘the | fi in a day. Are they so done by the present system? Cer- 
Duapieny wane, 06d icing asbell with o chenge of 38%.; 34 wally cost of the guns for firing them, whether that difference is due Otay Bt a a ee 5 Dane tee. I have taken a box 
: the Warrior and Minotaur targets. The proportions | the material of which the gun is made or not. Whatever ition | and sons cating, Os tone © deunel and Gh. tag, ans, See 
of this gun were subsequently ad by the Ordnance Select the use of steel may make to the price of a gun, and whether the | out the assistance of planing box out as some do, and 
Committee for their 7in. gun competition; a clear recognition on | superior material is worth the extra money or not, the cost of the Oe o thn Stee en Oe box out in two 
their part,.and on the part of the competitors themselves, that eee ee Co eens <5. Se See eee You say, “‘ That it is not the shop as an 
my proportions were right. The proportions of my 70-pounder tinguished from its purchase or price cost, is the real thing to | apprentice EL) i. : that several of our 

n, and of all my guns, correspond rateably with those of the | look at and weigh carefully. The cheapest conceivable, which | eminent mi have’ @one so.” The fact is 
GS née wed a oli and as long as the maximum of | requires a y and complicated proj must be a very dear | undoubtedly so, and in agreat measuréit'is'that fact which causes 
range and penetration, as well as of endurance, are required from | gun in the end to any nation short-sighted enough to set its price | so much unm work to be a oeerees know- 
ordnance, Paaietein that proportions are indi le. To | cost ubove its working cost. Now I submit that, as compared | ledge would avoi constantly see done costs double 
gain an apparent superiority, under exceptional circumstances, | with my projectiles, the cost of the A projectiles, what it should do if proper sal “Yi were employed in its 
they may be departed from, but the violation of mechanical prin- | their rows of studs, is (from the v of their forms 're- eg 
dois discloses itself somehow or other. In the case of the Arm- a much greater than on the face of the report; { The connecting and coupling rods, and slide gear of a 
strong 70-pounder shunt, it came out in the use of hollow-headed | that the difference is not limited. to value of, lahour and large-sized cou be fitted up for £10 in 
shot instead of solid shot for range and accuracy, and the conse- | material used for studs, bug extends the. ac- |r coe by a superior man. I have fitted up 
quently diminished power of the gun for penetration at fighting “cost of the projectiles; and that the trne and | in a like manner for a engine the connect- 

as against my gun, with a much smaller calibre, and a | com of the Armstrong shunt pro as com) with ing ond. soning ots, slide gear, ant ain tng 
sath eel der ; ’ mine, have not been made ag man as from the foregoing con- | for £7 12s., job 

And here let me point out that the whole question of pene- | siderations might have been expected , torily, and will undertake to say of Se eet 
trating armour plates obliquely, including the best form of head, | Your lordship will perceiv i; from what I have written, ac- | young gentlemen alluded to knew howto get them equally 
the best quality of steel, and the accuracy indispensable for doing | cording to m view soa ont Of rifled red | as well for twice that sum. } 
so at proper ting ranges, still remains practically uninvesti- | right which has not powder” Char, and When an engine is designed a to the most approved 
gated. I was anxious, and the committee were also I believe | which has not the rotation and ite to | theory, its cost, which of course whether it is to come 
anxious, that this subject, so vital for the get out of these powder charges maxim’ frange, | into use, depends on the amount wil possessed by its 





i: condeion, peer Sane i, edinioa 
n conclusion, your re! I 
theory couiase Wall to the office. thy ioteebhnes the out- 
lines of y mpew = ot but, in my r 
not enter the workshop as a dictator to, practi 
" practice. 
SCREW PROPELLERS, 
Sm,—As your co mdent, Mr, George Fowler, found it 
difficult to make out what Iwas driving at or weighi 
upon, he had evidently no other alternative than to take it for 
granted that I was in need of some little elementary information 
relative to the true theory of the © Sap propeller, which he has, 
a ingly, been kind enough to to me, and for which 
I regret, nevertheless, that your earrespondent should have 
given himself so much trouble with the intention of being useful 
to me; in the first place, because I have heard the same, or at 
least very similar, arguments and statements on many previous 
occasions; in the next place, because they happen not to bear 
upon the subject-matter of my former communication at all; and, 
lastly, because, whatever their merits may be in other respects, 
they leave the Lay oy for all and ical purposes, just 
where it was before, for which, of course, Mr. Fowler is in no wis¢ 
eee 
ith regard to the various phenomena which are incidental to 
the propulsion of vessels by the screw, I hope I do not lay myself 
open to the charge of either undervaluing your correspondent’s 
powers of observation and investigation, or of overrating my o 
when I say that I have before now e myself fully acquain 
with them, as well as formed my own opinion respecting their 
origin and influence. 
ving as great a predilection for well-established facts as some 
people have for theories which set the facts at defiance, I have 
taken care from time to time to obtain ion of a number of 
publications containing practical results of experiments made with 
screw a cages alarge scale. Of theseI haveanalysed aconsider- 
able number, and ascertained to my own satisfaction what is the 
ratio of effect to the power expended under varying circumstances, 
besides many other things; but 4f Mr. Fowler will obligingly 
communicate to THE ENGINEER the drawing he s of it would 
no doubt prove interesting to many besides myself. Cc. 
June I 1866. : 


THE MAGNIFYING POWER, OF TELESCOPES. 


Sir,—-In your column of ‘‘ Notes /Memoranda” in your last 
impression, it is stated that the wer of a telescope 
is represented by the ratio of the f 

eye-glasses respectively. This is not universal rule, 


it applies to the astronomical, the and some descriptions 

of reflecting telescopes. It may be expressed as follows:—Putting 

P for the ney power of the pe, and 1, for the 

focal distances of the object and eye-glasses, respectively, we find— 
pak, 

In the uain telescope, and in invented by a French- 

man named in, this simple ratio no longer gives the true 


es & a more ny 
to re t 
the mirror used in of these pene we 
have P = ny The mirror in the former instance is concave, 
‘and in Cassegrain’s instruments convex," The relative magnifying 
powers of the two telescopes are exprésséd by the fraction —— 
‘ ’ = 
The advantage in power thus evidently belongs to the former, bu 
on the other hand, it is stated ie latter has the merit 
affording a superior , and 
tion—qualities sometimes more to be 
power. . 
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TO CORRESPONDENTS. 
Nortice.— A Sprrcran Eprrion of Toe Enervzsr is published for 
Foreten Crroutation. This edition, printed upon paper 
manufactured for the purpose, will pass through the foreign 

offices at the charge of a single postage. 

#,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THz ENGINEER 

us to go to press at an early hour of the morning of 

y Advertisements, to enswre insertion, must be de- 

livered at the Engineer Office before seven o'clock on the Thursday 

evening of each week; any received after that time must neces- 
sarily stand over till the following publication. 

*," Letters intended for publication must be accompanied by the 
names and, addresses of the writers, not necessarily for insertion, 
pl tpl yd fray by-na 
. E.—The area of acit . in ‘er is | . fe 

z G. W.~ We haoe recetoed both your letters, Bar sed tas cinatines te entel pow 


refer. 
STAN (Lowmoor).— Fou will gain nothing whatever. The effective area is not 
W. R.—We regret that we are unable to supply you with General Beauregard’s 
T. K.— We shall be happy to take the subject to which you refer into consideration. 
a . 


F. D.—You will find the answer to your query in the number for May 11th, 
p. 341, third column. 

8.—Stanley’s patent is numbered 6703, 1834, price 10d. ITis first patent was 
taken in 1822, No. 4692. 

A. T.—We cannot recommend the ordinary vertical tubular boiler; a small 
Cornish boiler will give you much more satisfaction. 


R 


i 


B.— We cannot say positively. We believe the diameter of the wheel is 12ft.; 
breadth of paddle boards, 4ft.; and depth, 8in. or Yin, 
B. I. N.—Gall Z dificati the Cornish boiler. If you address a note 





1. Ne y's mody of 
to the firm at Manchester they will reply to all your questions, we have no 


doubt. 

T. 8.—You are perfectly right, there is no work which treats the subject properly. 
We could not reply to your questions in this column, but we shall probably 
publish an article or two on the subject, which will, we hope, supply you with ail 
the information you require. 

QUIEN SABE.— We fear you will not find it very easy to carry out your inten- 
tions. However, procure Mr. D. K. Clark's book on the locomotive. You cannot 
do better than master it in the first instance; it will impart nearly all the 
theoretical knowledge you can require. 

C. 0.—We could not reply positively to your inquiry without conducting a long 
and troublesome search, We believe, however, that no such patent exists. If you 
desire it we will insert your letter ; possibly some of our correspondents interested 
can give you accurate information on the subject. 

G.—The substance enclosed in your letter is not deposit in the ordinary sense of the 
word; it is an oxide of tron, as far as we can judge, and is an evidence of 
corrosion, not of incrustation. We confess we are unable to form any opinion 
as to the reason of its formation at present, and we shall be happy to receive 
some further information from you on the subject, as the existence of such a 
material on the tube is very unusual. Pray send a sketch of boiler, and say if 
the material is equally distributed over the whole. 





MEETING NEXT WEEK. 
AERONAUTICAL SOCIETY OF GREAT BRITAIN, Society of Arts Rooms, 
Jobn-street, Adelphi, — Wednesday, the 27th: For the reading and discussion 


of papers. 





Advertisements cannot be guaranteed insertion unless delivered before seven o'clock 
on evening tin eath week, The charge for four lines and under ws 
three shillings ; each line afterwards, eightpence. T'he line averages eight words ; 

are the same rate for the space they jill, All single advertise- 
ments the country must be accompanied by stamps in payment. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms (paid in advance):— 

Half-yearly (including double number) 158; 9d, 
Yearly (including two double numbers) £1 11s. 6d. 

Uf credit be taken, an extra charge of two shillings and sixpence per annum will 
be made. 

THE ENGINEER és registered for transmission abroad. 

Letters relating to the adverti. and publishing tment of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD KICHE: all other 

letters and communications to be addressed to the Editor of THE ENGINEER, 

163, Strand, London, W.C. 
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GUNS versus TURRETS. 

Own Friday last the Lords of the Admiralty carried out 
an experiment which should have been undertaken two 
years ago. They submitted one of the cupolas of the Royal 
Sovereign to the fire of a heavy gun at short range. ‘Lhe 
experiment might have been rendered one of great import- 
ance, and even as it was the results obtained are not with- 
out value. The turret was not punched, nor was its power 
of rotation seriously impaired. ‘The advocates of the Coles’ 
system are naturally jubilant in consequence ; and con- 
verts have been made in all directions to the gallant cap- 
tain’s opinions. Many of those who doubted, doubt no 
longer ; while those who advocated the system luke-warmly 
enough heretofore, cannot now speak of it in sufficiently 
high terms. The experiment was indeed one calculated by 
its conditions to dazzle the unwary. ‘To all appearance the 
turret had nothing, the gun everthing in its favour. The 
ordnance of 1866 was brought to bear on the armour of 
1863, and those who realise the importance of the changes 
which have been introduced both in ordnance and armour 
during the last three years will not be slow to perceive 
that the turret laboured under a considerable disadvantage. 
We are sorry to disturb the feeling of calm contentment 
now pervading the breasts of those who support Captain 
Coles’ opinions, yet there is good reason for asserting that 
the experiment is unsatisfactory in many respects—to no 
one more than to Captain Coles, we believe—and that 
it has resulted in anything rather than a definite victory 
for the turret. In another place we have laid before our 
readers the details of the experiment, given in a semi- 
official form in the Zimes; but we beg it to be understood 
that so far from pledging ourselves for the strict accuracy 
of the statements made in the leading journal, we are 
enabled to say, from private and we believe perfectly reli- 
able sources of information, that although the 7'imes’ account 
of the damage done to the turret is substantially correct, 
it is deficient in accuracy in one or two important respects. 
We are naturally led to conclude from the report in ques- 
tion that the turret has escaped almost uninjured, but 
this is not really the case; practically speaking the turret is 
much knocked about, and three or four shots more would 
have rendered it useless for the purposes of defence. We 
are told that the power of rotation was in no way affected, 
but it has been said: that although the turret could be re- 
volved to the last, the revolution was at some effected 
with difficulty. We shall be happy to hear these state- 
ments controverted if the contradiction is consistent with 
the real facts of the case. 

Even if we assume the Zimes’ report to be perfectly 

_ accurate in every respect, two or three important points 
against the turret may still be deduced, In the first place, 





the experiment was ostensibly undertaken to determine 
whether or no the turret could retain its of revolu- 
tion underheavy fire; yetthe conditionsof the test were quite 
unsuitable to the solution of the question. We never 


heard it urged by those well up in the subject that a shot’ 


fired at the turret above the level of the deck would destroy, 
or even materially injure, the training gear. The great 
argument against the Coles’ turret has been, and: is still, 
that a shot entering below the deck through the ship’s 
side, or plunging through the deck from above—as would 
be the case in an engagement with land batteries—would 
smash the ing.* On this subject the experiment has 
left us completely in the dark. The only shot fired at the 
ship’s deck was at so low an angle that it required no 
peculiar prescience to foretell that it would glance without 
inflicting much injury; and no shot whatever was fired at 
the side of the Royal Sovereign in a line with the turret— 
just the’place an enemy would select as his mark.. Again, 
during the time the experiment was being carried out, the 
turret was at rest, the ship on an even keel. No strain 
was therefore thrown on the gearing, and the jar to the 
turret could hardly be transmitted with much intensity 
through cogs not in actual contact. Such ships as the 
Royal Sovereign may be expected to encounter guns of 
the kind carried by the American monitors, firing shot 
of immense weight at moderate velocities, The jar from 
these huge projectiles will be much more severe than any- 
thing resulting from the impact of our high-speed projectiles. 
A bullet will go through a pane of glass without breaking 
it; a blow from the fist will shatter the same pane into 
a thousand fragments. 

If in these respects the experiment was unsatisfactory, 
it will be seen on a moment’s reflection that the triumph of 
the gun over the turret would have been complete had 
flat-fronted shell been used, instead of conoidal-headed 
solid shot. The first shot smashed up the “ Quaker” gun 
into match-wood. Had it been a shell a real gun might 
have been dismounted, and every soul in the turret sent to 
eternity. The second shot stopped in the backing. Had it 
been a shell a great chasm would have been rent in the 
turret. Even as it was the flight of bolt-heads within must 
have produced disastrous results. The triumph of the Royal 
Sovereign’s turret is one only in name. So far as the 
experiment was properly conducted it failed, and the only 
test which it successfully resisted according to its advo- 
cates, was one to which we maintain it was never subjected. 
On the other hand, it is but fair to Captain Coles to point 
out that the conditions of the experiment were as unfair 
to him as they were unsuited to test the real question at 
issue. Why was the gun which should have been placed 
in the turret discarded for a wooden dummy? The 
greatest damage which can be inflicted on a turret must be 
effected by the entrance of ashot through the port, but the gun 
is, to a great extent, depended upon to arrest the entrance 
of shot. The conditions should in all respects have been 
those of actual warfare, and we are almost led to be- 
lieve that peculiar care was taken by the officers who 
conducted the experiment to place Captain Coles at a 
special disadvantage. Again, it was quite incorrect to 
use a 300Ib. rifled gun, seeing that only the 300]b. 
smooth-bore was in existence when the turret was 
designed. The weakest turret, too, was selected. The 
experiment was useful as far as it went, and it conveys 
some important lessons; but we doubt if it has very much 
increased our knowledge. We know now that three or 
four shots from a 12-ton gun at short range, directed 
against so much of the turret as appears above deck, will 
not interfere with its powers of rotation, provided the 
water is smooth and the turret at rest; but we know 
nothing more certainly. It seems a pity that a costly ex- 
periment should be so barren of results. One shell fired at 
the ship’s side, just in the region of the turret gear, would 
have been worth all the rest put together. The major 
portion of the great problems involved in the construction 
of turret ships of the Royal Sovereign class are left as far 
from solution as ever, and we presume will remain unsolved 
until we find ourselves actually at war. 


CLEANING THE BOTTOMS OF CRUISING IRON-CLADS, 


In the midst of the sort of vain satisfaction with which 
the application of iron in large quantities to shipbuilding 
is mostly regarded,-'‘it is often forgotten that at least two 
most important problems in iron ship ‘navigation yet wait 
for a generally accepted solution. The first of these 
is the prevention of the effects of the local attraction of the 
hull on the compass; the second would consist in some 
mode of keeping the metallic bottoms sound, and free from 
the submarine ‘organic growths which so materially affect 
the speed of the vessel. Numberless compositions have 
been tried for effecting one or both these Objecta, but as 
yet without success. Our much-abused Board of Admi- 
ralty has been almost driven wild by innumerable letters 
from a host of soi-distant inventors, kindly offering their 
compositions for trial. The large majority seem to have 
written straight off the instant that some crude notion or 
other for the purpose had entered their brains.. At last 
some regulation had to be adopted for checking this'gushing 
torrent of correspondence. All inventors of compositions 
for ships’ bottoms now receive a stereotyped reply, very 
sensibly stating that the Lords Commissioners of the 
Admiralty can entertain no am which has not first 
been experimented upon with some success, or which, at 
any rate on theoretical grounds, cannot be demonstrated 
to be at least chemically feasible. It appears that the 
American Government are even entertaining a proposal 
for keeping their iron-clads in a river-water basin. One 
or two coatings of red lead have, however, . been found 


* As bearing on this point we may cite a statement made to the 
Admiralty Committee on Turret Ships, by Rear-Admiral Robinson, 
Comptroller of the Navy, to the effect that the Rolfe Krake cupola 
ship, designed by Captain Coles, was on one occasion exposed 
during the Danish war to the fire of 24-pounder guns “rifled on 
the Prussian a, which her sides and turrets resisted most 
successfully; but upon one occasion she was severely damaged by 
a shot penetrating the deck, and striking the base of the turret, 
and putting her out of service for a considerable time until 
repaired.” See “ Return, Navy (turret ships),” page 56, 








to fairl peers e the iron from corrosion; the great 
diffi eed up to the present, to keep down the 
growth of sea- on the vessels’ bottoms, of course more 

ially while at sea on a cruise, for instance, According 
to the results furnished in a small book* now before us, 
the work of a distinguished officer of the French Imperial 
Navy, the difficulty is in a fair way towards being gene- 
rally and systematically overcome. 

e effects of the growth of submarine organisms on the 
speed of iron vessels are well described in several impor- 
tant and interesting instances heré ¢ited—the author, from 
his connections in the Imperial service, naturally having 
access to sources of information which are usually sealed. 
The French iron-clads are stated by Lieutenant Denayrouze, 
who has been‘ able to consult their tableaux dutilisation, 
to lose at least two knots in speed during the interval of 
one year which elapses between their two visits in dock. 
They consume 50 tons of coal per day when making a speed 
of nine knots, and about 110 tons at a speed of thirteen 
knots. He thus estimates the expense of one knot of speed 
at from 5 to 10 tons of coal, according to the speed. At 
the ordinary price in the Mediterranean of forty francs per 
ton of coal, the resistance of the sea-weed, when the frigate 
has lost two knots of speed, increases the expenditure of 
fuel up to 400 francs per day, when steaming slowly, and 
up to 720francs per day when going with full steam on. 
The author found on the sides of ( Invincible oysters of the 
largest size after she had been only one year out of dock. 
The commonest bivalve in iron-clads is, however, stated to 
be the ordinary mussel. This iron-clad frigate attained on 
its first trials, in 1862, a speed of 13°5 knots with full 
steam, and making from 53 to 54 revolutions of her screw. 
Last year, immediately after leaving the dock, she made 
from 13 to 13°2 knots. During a voyage to St. Tropez, in 
the month of April last, about ten months after leaving 
the dock, with full steam and a smooth sea, with excellent 
coal, and from’ 254 to 26 inches of vacuum in the condenser, 
the engine making 51°5 revolutions, the maximum speed 
obtained was only 9°8 knots. Another striking instance 
of the effects of a dirty bottom on the speed was 
noticed by M. Denayrouze, on his return, from the 
campaign in China, in the Donnai, a steamer of 500 
horses’ power belonging to the Messageries Imperiales. 
This was in July, 1863, and the vessel, just arrived from 
Suez, had not had time to be docked and cleaned. On 
leaving Saigon with a smooth sea, and with engines work- 
ing in excellent trim, she could scarcely attain 9 knots, 
though the out journey had been made with an average 
speed of from 10°5 to 11 knots. On her arrival at Singa- 
pore forty Malay divers were employed to scrape the sea- 
weed from the sides of the conti They remained under 
water at intervals of from forty-five to seventy-five seconds. 
The next day, though she had taken in coal, the vessel 
made from 9°7 to 9°8 knots. 

A yet more definite estimation of the effects of skin- 
resistance on the progress of a ship is afforded by M. Dupuy 
de Léme, who says, in a recent work, quoted here, that 
the numerous facts he has observed as to the resistance of 
the bottoms of ships, during a’ course of experiments ex- 
tending over fifteen years, agree almost strictly with the 
following formula, which he adopts as the measure of this 
resistance :— ib 

3 y 

R=KS (V* + 0145 V9) + KS! / Vi 


in which 

S is the surface of the midship section expressed in 
square metres ; 

8! is the product of the multiplication of the average of 
the lines of the transverse sections of the keel by its length 
—also expressed in square metres ; 

V is the speed of the ship in metres per second ; 

K is aco-efficient variable with the shapes. It diminishes 
inversely with the square roots of the radii of curvature of 
the longitudinal sections of the bottom; it also diminishes 
with the average of the angles of the bow. This second 
reduction is about 15 per cent, when the average of the 
angles diminishes from 45 to 15 degrees, or by } per cent. 
per degree, 

K' isa co-efficient independent of the forms, and only 
changing with the polish of the surfaces under water. 

But this co-efficient can increase from one up to tenfold; 
or from 0°300 for ships’ bottoms covered with well rolled 
copper and well held on by countersunk rivet heads, up to 
3,000 for ships’ bottoms covered with incrustations and 
seaweed, 

The polish of the surfaces submerged plays, as is seen, a 
considerable part in the resistance of ships’ bottoms, and 
this portion of the resistance due to friction varies but 
slightly with the speed. 

‘thus, for the Napoleon, with its bottom cleaned, the 
copper being oxidised, but not greased, M. Dupuy de Lome 


found — 
K = 1°96 
K'! = 0/44; , 
whence it follows, for the general expression of the resis- 
tance opposed by the water to the progress of the vessel 
R=1968(V* +0,145V*) +0448! ¢/ V, 
S = from 99 to 100 square metres, 
5S'= from 1,580 to 1,610 square metres. 

For the Narval, mail steamer with iron paddles, and an 
engine of the nominal force of 160 horses, has been found ; 
1. With a clean bottom of plate, painted with red lead, 
V = 4", 626, corresponding to V' = 9 knots. With its 
bottom dirty, covered with incrustations, little shells, and 
sea-weed :— 

V =3" 596 
or V* = 7 knots, 

In times of war it will necessarily be a life and death 
question of efficiency for a vessel to be provided with 
means of keeping her keel clean without, requiring to be 
docked. While such a process would mean the highest 
attainable efficiency in the day of battle, in the course of 


* Du Nettoyage des Carénes des Navires 4 Vapeur en Cours de 
Campagne, par A, Denayrouze, Lieutenant de Vaisseau, Paris ; 
Arthur Bertrand, 1866, 
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a long cruise it would stand for a greatly diminished con- 
sumption of coal. The simple plans and apparatus advocated 

ieutenant Dena: are well given in the course of 

description of his trials on board French ships. The 
French iron-clad, Le Taureau, has 2,500 tons disp t. 
She is driven by a pair of double engines of 250-horse 
power, working a pair of double-blade propellers. By the 
15th of March, 1866, only four months after being cleaned 
in the dock, sea-weed nearly six inches long showed itself 
near the water-line on the portions of the armour- 
plating below the water. The copper bottom was covered 
with weeds, on which were growing a great number of 
little mussels; and the armour was loaded wita a n 
mud of great thickness and some length. The Vice- 
Admiral Maritime Prefect of Toulon directed M. Denay- 
rouze, at the middle of last March, to try to clean the 
bottom of the Taureau. The sailors had of course to be 
taught, as only one man among them knew how to 
use the diving apparatus, already largely introduced into 
the Imperial navy by M. Denayrouze, and which we 
have previously described and illustrated at some age” 
The plan adopted was to tighten round the bottom of the 
vessel a rope ladder with wooden rounds, and it could be 
shifted towards the bow or the stern according to the 
signals of the diver. The man was provided with a bar of 
iron held horizontally by a hook, so that the diver could keep 
himself standing or sitting on this sort of step. The vertical 
portions of the ship were scraped down while the diver was 
standing upright on his horizontal bar hooked to one of the 
ringsof the ladder. These portionsof the vessel are also easily 
done with the ordinary diving apparatus; the keel, how- 
ever, and the more hollowed out portions of the vessel, offer 
much greater difficulties to a man clothed in a dress which 
is a part of the breathing portions of the apparatus, and 
a small rupture in which may involve the loss of his life. 
In M. Denayrouze’s apparatus there is no dress required, 
except as a protection against the low temperature of the 
sea water. The dress thus used is made of water-proof 
canvas, furnished at the wrists with bands of vulcanised 
india-rubber, the collar being also formed of an india- 
rubber band strengthened with canvas, This dress is 
also provided with a mask, which is traversed by the 
exhaling tube. The man can thus breathe just as if he 
had no dress, but he can exhale a little air into the 
dress, which thus serves as a swimming bladder, whereby 
the diver can change his displacentent by about half a 
litre. In this way the diver can actually stick himself 
against the vessel, while stretched almost horizon- 
tally on the iron step hooked to the ladder. Such 
a posture would, of course, be very dangerous with 
the ordinary diving dress, as there would be a risk of 
the man being lifted to the surface feet upwards, It ap- 
pears from the published table that men at first quite un- 
accustomed to the apparatus are able after a few days to 
work not less than seven hours underneath the water. 
There was a strong breeze during the work, but as soon as 
the divers got one and a-half metre below the surface they 
were beyond the action of the waves, and worked as on a 
calm day. The instruments used for scraping away the 
weeds and little shells were square brushes of brass 
wire—brooms and jhorse-hair brushes were found suf- 
ficiently strong to take off the thinner weeds of only 
four month’s growth. Though some fifteen hours were 
lost in teaching the men and making preparations, the 
whole operation oaly lasted a little more than 109 
hours, or twenty days’ work for one man at from five to 
six hours per day. The surface of such large vessels as the 
iron-clad Solferino, or thesteamer Himalaya, is about double 
that of the Taureau, so that their complete cleaning, every 
three or four months, would require in all 220 hours below 
the water. 

M. Denayrouze’s plan for cleaning the bottoms of ships 
at sea consists in neither more nor less than the use 
of scrapers worked by divers, breathing from a simple 
form of apparatus, and aided in their work by a sort of 
ladder, slung taut round the bottom of the vessel. This 
method of cleaning a vessel is thus nierely another appli- 
cation of a simple diving dress to keeping the submerged 
parts of a vessel in a state of efficiency. It is, in fact, 
doubtful whether, in any case, any ironclad ought to 
be without means for examining, while at sea, those 
vital portions—such as the screws, the beak, the armour- 
plating, the rudder—which modern changes have placed 
below the water line. In the case of a man-of-war, ex- 
pense is never to be considered. The value of having 
self-contained means for cleaning her bottom would be 
more especially felt by a man-of-war on a distant cruise. 

In times of peace, however, the plan has the re- 
commendation of economy. All the iron ships are 
docked twice a ygar at Marseilles, where they are 
scraped down and covered with one or two coatings of 
red lead. Instead of this, the author proposes to do 
away with one of these dockings, and to replace it by 
three brushing operations, executed in twenty-four or 
twenty-eight hours, by means of a considerable number 
of divers. The vessel would be cleaned four _ times 
a year instead of two, and the average speed of the 
ship would thus be considerably increased. With the 
mercantile marine, and especially with mail steamers tied to 
time, the case is somewhat different to that of ironclads, 
and economy is the first consideration. As, according to a 
somewhat similar calculation to that for the iron-clads, 
a knot of speed costs the Marseilles packets from three to 
four tons of coal per day, the increase of one knot, due to 
a clean state of the bottom, would produce an economy of 
from 18,000f. to 24,000f. of coal per annum. With 
such great companies as, for instance, the Peninsular 
and Oriental, owning fleets of more than sixty vessels, a 
means for quickly cleaning the bottoms of the vessels 
would produce, upon this calculation,!a saving of from 
£40,000 to £60,000 per annum. 


COAL OIL, 


Wiruin the last few years a manufacture of considerable 
importance has sprung up in Great Britain, of which very 
little is known save by those closely interested in its suc- 


* See THE ENGINEER of October 27th, 1865, pp. 271—3. 








cess, or in carrying iton. It is pretty generally 
art by treating Fa er coal in the 
proper way, certain highly valuable products can be ob- 
tained in lieu of gas. may be classed under three 
heads, volatile combustible fluids, a heavy oil, and the 

iar substance known as now largely employed 
in the manufacture of candles. It was long held, how- 
ever, that these products could only be extracted with 
profit from highly bituminous shale, such as the some- 
what celebrated Torbane-hill mineral, and few attempts 
were made in this country to obtain them from ordinary 
coal. It is possible that so little was known about the 
coal oils that no appreciable demand for them existed, but 
the introduction of petroleum and mineral lubricating 
oils from America quickly established a market which it 
became worth while to supply, and such improvements 
have been introduced from time to time in the distilling 
and purifying apparatus that, as we have said, the con- 
version of bituminous coal, as well as shale, into oil has 
become a branch of manufacturing industry, gaining in 
importance and extent each day. - 

e discovery of the fact that oil could be obtained by 
destructive distillation appears to have been first made by 
Clayton in 1739. In the year 1805 Mr. Northern called 
attention to coal gas, and, as a matter of course, in making 
it obtained a considerable quantity of crude oil. Little 
importance was attached to the circumstance, and the 
matter was not pursued until the middle of the present 
century. The only result, indeed, which appears to have 
followed from Northern’s labours as far as concerns coal 
oil at all events, was the manufacture of tar in consider- 
able quantities for the use of our navy, to replace Archangel 
tar, which had become excessively scarce and dear. In 
1850 Young took out his celebrated patent, and from the 
moment he undertook the manufacture of coal oil on a com- 
mercial scale it may be regarded as having been established 
on a permanent basis in this country. At a comparatively 
early stage Young obtained from 100 of cannel 
coal 40 of oil and 10 of paraffin, ywhile the residual coke 
was by no means valueless. This was sufficient to prove 
that the process could be made remunerative, and very 
considerable sums are now embarked in the business in 
various places in Great Britain. 

It would be impossible within the limits of an article 
like this to go deeply into the chemistry of the subject, 
but we can explain in a few words the rationale of the 
process. When coal is heated in a retort, under such 
conditions that it can only be exposed to the action of the 
oxygen which it contains itself, the following changes take 
place :—While the heat is moderate aqueous vapour, 
organic acids, ammonia, and some combustible fluids 
soluble in water are given off. As the temperature rises, 
carbonic acid, carbonic oxide, and a number of oleaginous 
products not soluble in water are surrendered. When the 
temperature reaches a red heat the products of the 
distillation become almost wholly gaseous, the oils being 
converted into permanent gases before leaving the retort, 
The maker of gas, therefore, takes especial care that the 
temperature of his retorts shall not fall much below 
1,200 deg. or 1,400 deg., while the maker of coal oil is yet 
more careful that the temperature shall not exceed 700 deg. 
The production of gas commences, in short, at a heat where 
that of oil ceases. The oil as it comes over is a compound 
of many substances—so many that a list of them would 
surprise our non-chemical readers by its length. It will 
suffice to say, however, that to the manufacturer they pre- 
sent themselves in the form of a thick, dark-coloured, tarry 
fluid, of little or no value until it has undergone a process 
of purification. This is accomplished by digesting the 
fluid with various substances, such as sulphate of iron, 
which removes the ammonia, sulphuric acid, &c., and subse- 
quently re-distilling the oil, generally by the aid of super- 
heated steam. Further manipulations leave the manufac- 
turer in possession of two oils, one light and one heavy, and 
the solid known as parafiin; the proportion which the sub- 
stances bear to eaca other varying with the quality of the 
coal, the mode of distillation, and several other conditions. 

It will be seen from the foregoing that the success of the 
manufacturer depends almost wholly on the care with which 
certain conditions are observed in the very first stages of 
the process. A writer of some eminence, in speaking on 
this point, says, “ No question is so important to the manu- 
“facturer of photogenic oils as that which sage itself 
“in the construction and arrangement of the retorts; all 
“ other questions are subordinate to this. The mode of 
“ purification, and even the selection of the coal, are of less 
“ importance than obtaining from a given weight of mate- 
“rial all the heavy and volatile oil which can be got.” 
The truths involved in this proposition have long n 
recognised, and many different systems of distillation have 
been proposed; but it does not appear that complex 
arrangements have commanded success, and it is certain 
that in this country the manufacture of coal oil — 
ratus is confined to a very few firms indeed. e 
shall not be far wrong if we estimate the godd qualities 
or the arrangements which they adopt by their popu- 
larity. On another page we illustrate a set of retorts 
now being erected for the Earl of Durham, by Messrs. 
George Bennie and Co.—who have courteously placed their 
working drawings at our disposal—which embodies all the 
latest improvements in this branch of engineering 
effected by a firm more largely engaged than any other in 
the trade. The works of the firm, indeed, at Kinning Park, 
near Glasgow, form a very extensive establishment, and 
one well worthy of note, even in a city celebrated for the 
magnitude of its foundry operations. 

Our engraving illustrates but a small section of the works 
to be established by Lord Durham, which will, when com- 
plete, cover several acres, and will possibly constitute the 
most extensive establishment of the kind in the kingdom. 
The apparatus at present consists of twenty retorts, con- 
structed on two different systems with a view to determine 
which is the better of the two; the stills for the puri- 
fication of the crude oil have not yet been erected. In 
order to bring the illustration within the limits of 
our pages, we have omitted one block of vertical retorts, 
but this differs in no respect from that shown. Twelve 





of the retorts (shown in Figs. 1, 2, and 3) are horizontal, 
and eight (Figs. 4 woah are vertical—on Young’s prin- 
ciple. The i the i i 
ordinary way from the front throug 
the coke being withdrawn as soon as the charge is ex- 
hausted. The vertical retorts are, on the contrary, fed 
periodically with small introduced ‘at the top, 
while the coke is withdrawn from the bottom.. The con- 
struction of the horizontal retorts is so simple that we 
fancy any minute description is not required. The vertical 
retorts are simply cast iron tubes, the lower ends dipping 
into a vessel containing water which acts as a lute, while 
the upper ends are fitted with a charging apparatus consist- 
ing of a hopper or funnel-head cl by a cone drawn up 
from below by the balance-weights and arc-head shown. 
The coal, broken small, is delivered into the hopper 
head from a barrow, and from time to time the balance- 
weight is raised by the man in charge. The conical 
lid, shown by dotted lines in Fig. 5, descends and 
distributes the broken coal towards the sides of the 
retort, on a — which has been adopted with some 
success in feeding blast furnaces. The merits of the tavo 
systems may be thus expressed. It is now held as an 
established fact that horizontal retorts produce the lightest 
crude oil. By manufacturers who sell their oil in the 
crude state to the refiner this must be regarded as an 
advantage paramount to all other considerations, if we are 
to judge by the prices which have been obtained for heavy 
and light crude oils during the past year. If, however, the 
manufacturer refines his own oil, or even distils it once 
only, the case assumes a totally different aspect.. He then 
separates the heavy from the light oil, sells them fordifferent 
uses, and occasionally obtains a higher price for heavy 
refined oil for lubricating p than he can obtain for 
the light oil intended for burning ; and from this it may be 
assumed that if the number of refiners in this country was 
to increase relatively to the number of works which have 
retorts only, the practical bearing of the question i 
the merits of horizontal versus vertical retorts woul 
undergo a considerable change. On the side of the vertical 
retorts, it may be said that they produce a larger quantity of 
oil from a given weight of coal ; that they are more econo- 
mically worked; and that they are more durable than their 
rivals, As regards this last fact, indeed, Mr. Bennie 
informs us that he has found the vertical retort last fully 
ten times as long as the horizontal. The statement is 
perfectly consistent with the conditions under which the 
retorts are worked. At the time of drawing the charge 
from the horizontal retort, the internal surface is exposed 
to a sudden chill from the atmosphere, and not casita ager 
the retort is re-charged while at a high temperature wi 
cold wet shale. We all know pretty well what results 
when cold water is thrown on red-hot cast iron. Now in 
working the vertical retort the interior is never exposed 
to chills in the same way. It is never emptied, and the 
charge first comes in contact with the metal at the top 
where it is comparatively cold, and descends gradually to 
the hotter region below. Even though it were woe to 
the same chills it is probable that it would stand better 
owing to its vertical position. When a horizontal retort 
is overheated it bends downward in the centre and then 
gives way, because the shape assumed does not permit 
equable contraction in cooling. It is clear that the vertical 
retort is not exposed to a similar contingency. The vertical 
retort works up about 15 ewt. of shale per day of twenty- 
four hours ; the horizontal from 20 ewt. to 30 cwt., accord- 
ing to the hardness of the material. In some cases twelve 
hours suffice to extract all the oil; in others a period of 
twenty-four hours is required to effect the same object. 
Mr. Bennie uses only cast iron for his stills, and 
he informs us that he has adopted this practice as a 
result of several years’ careful observation of the working 
of stills of both cast and wrought iron. Cast iron when 
first used did not stand, and wrought iron was adopted, but 
the change was of little service. ‘The former cracked, but 
the latter leaked at the joints more oil than would have 
purchased the stills many times over, and this notwith- 
standing constant caulking. Yet an important problem re- 
mained for solution. Could a cast iron still be procured 
which would stand the work? To the solution of this pro- 
blem Mr. Bennie devoted much attention, and by the 
use of a peculiar mixture of cast iron, and by casting 
the stills bottom downward so as to impart the greatest 
density to that part most exposed to heat, he has suc- 
ceeded in completely overcoming a very serious difficulty, 
and he now finds himself fully employed in carrying 
out orders for stills of the very material which bi 
fair to be rejected for ever a few years since. The 
construction of the stills is exceedingly simple. The 
oil is charged through a suitable apparatus, and_ the 
products of distillation are condensed sometimes in a 
long pipe, which is coiled within a water cistern, at others 
led along the face of a long wall two or three times to 
obtain sufficient surface. Superheated steam is turned 
into the oil, and plays an important part in the distillation. 
The superheating apparatus invented by Mr. Bennie is 
exceedingly ingenious, and has, we understand, given so 
much satisfaction that we commend it to the notice of 
marine engineers. In the roof of the furnace is fitted a block 
of cast iron, which is of course maintained at a red heat or 
nearly so. The interior of the block is traversed by aser- 
pentine ~~~» wrought iron pipe, through which the 
steam passes, The pipe is effectively protected by the cast 
iron, and the steam is delivered at a very high temperature 
to the oil. Mr. Bennie does not confine himself to 


the arrangement of retorts we have illustrated. We have 
engravings in hand of a somewhat different system, now 
being erected in Yorkshire, which will clearly illustrate 
the construction of the refining stills. When placing them 
before our readers, we shall say something of the i 
Park Foundry, the only establishment in Great Britain, we 
believe, exclusively devoted to the production of coal-oil 
apparatus. 


BRITISH VY. SWEDISH IRON. 


Ur to within a very late period it is notorious that the 
ironmasters of this country paid a greater regard to pro- 
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duction in large tities then to, the quality of their 
makes, The introduction of the hot blast, by owing the 
use of coal of an inferior kind, instead of a coke necessarily 


more or less freed from sulphur in the very operation of 
coking—the rapidly increasing demand for iron of almost 
any quality which could be used for the railway plant and 
iron ships sent to all parts of the a eg other cir- 
cumstances of more or less influence—favoured the iron- 
masters in a gigantic competition in which quality had 
almost necessarily to yield to quantity. All this while 
two or three noted works kept themselves out of the 
vortex, and reaped a rich harvest. by steadily keeping up 
the reputation of their brands, which became synonymous 
with a superior quality of iron; and the supply of 
iron for the very superior purposes, and for the now almost 
old-fashioned processes of steel-making, was obtained 
by importing the charcoal iron of Sweden, Norway, 
Russia, and even Nova Scotia. i the last few 
— however, it is certain that a ge for the 

tter has been taking place—though its gradual pro- 
gress has scarcely attracted much notice, its very nature 
and results being of a kind to which we might be uncon- 
scious for a time. The soonest to feel a diminished demand 
for the superior kinds of iron would be the countries 
whence we fetched them. It is accordingly from Sweden 
that we hear the first express intimation of a change upon 
which we, at any rate, can congratulate ourselves, and the 
last volume of a noted publication, issued by the Swedish 
ironmasters, the “ Jern-Kontorets Annaler,” contains a re- 
markable paper on the subject. It is due to the pen of 
M. A. Grill, who greatly distinguished himself as the 
author of the first scientific descriptions ever published on 
the Bessemer process and its first successes in Sweden. 
One of the most distinguished Swedish metallurgists, he is 
also well acquainted with the English irop tmle having 
often visited England for long periods at a time. 

He observes that during the last five or six years the 
British iron manufacture has undergone changes very 
striking to those who can remember former circumstances 
sufficiently to be able to contrast them with the pre- 
sent. Some years ago English ironmasters looked very 
much more to quantity than quality—to producing cheap, 
however inferior, iron. Losses of iron ships at sea, more 
or less due to the bad material of the hulls, naturally 
aroused attention; but the gunnery trials at Shoeburyness 
seem to have had the greatest effect in improving the 
quality. The competition between the guns and the plates 
led to many experiments for the production of that good 
tough kind of wrought iron which offers the best resis- 
tance to shot; and the competition between the different 
makers for such remunerative contracts as those for 
armour plates led to many experiments which have con- 
fessedly raised the quality of the production. Amongst 
other causes may be mentioned — the increasing inter- 
course with scientific foreigners, with an attendant 
increased attention to the metallurgical processes of other 
nations—the a between a erent products which 
were so facilitated by their juxtaposition in the three Uni- 
versal Exhibitions—the establishment in London of the 
School of Mines—all causes which are now bearing fruit. 

Of all these, however, the Bessemer process, as M. Grill 
points out, has had the most influence by enforcing the 
production of inferior kinds of pig iron. The inferior 
material it had to work upon at the outset delayed its 
success, leading Mr. Bessemer’s process to be at first even 
laughed at as a fantastic castle in the air. But when steel 
of the finest quality was produced by its means from the 
better qualities of Swedish pig iron, it was soon guessed 
that its ill-success in the land of its origin was merely due 
to a bad raw material. “The export of pig iron was just 
“then allowed in Sweden, and there was Seas the danger 
“for England that it might be forced to import from thence 
“the pig required for the more delicate cases.” It was, 
however, soon found that England possessed fuel and ores 
able to rival the Swedish raw materials in purity. The 
hematite ores of Ulverstone and Cleator “are just as 
“ good,” says M. Grill, “as the Swedish hzmatites,” and 
they are now everywhere used in England for improving 
the blast furnace charges. They are also employed alone, 
and, with the good coke of Yorkshire and Northumberland, 
evn a pig iron applicable to any purposes. Only this 

ind is used for the Bessemer process, and its production 
is almost entirely due to the introduction of this process. 
The production of such superior kinds of pig was formerly 
looked upon as unnece , and Lowmoor and Bowling 
were the only works smelting a good pig iron, which, 
however, was entirely worked up at those places. 

The new process has thus raised up the most dangerous 
rivals to the Swedish iron trade, as it has not merely im- 
proved the production of English pig iron, thus equalising 
the difference between coal and charcoal iron, “but it also 
“ threatens to be in competition with Sweden in the steel 
“market.” M. Grill estimates the present development in 
England of the Bessemer process from the fact, stated to 
him on the best authority, that Mr. Bessemer is getting 
more than £2,000 weekly in patent royalties; and with the 
certainty that, at any rate for a long time, the English 
hematite mines can keep up their annual production of two 
millions of tons, it becomes a question what prospects 
remain open to the Swedish iron trade, which has already 
to encounter want of capital, dearness of fuel, and badly- 
developed means of communication. The low prices which 
have been lately paid in England for Swedish bar iron, and 
especially for Swedish steel, and the competition now 
showing itself in the English market for substituting the 
better English kinds for Swedish brands, in fact form a 
continual menace to the Swedish iron trade. It also 
appears that in other markets where formerly a Swedish 
iron was bought, such as Portugal, many ports of the 
Mediterranean, in the East Indies, China, c., the com- 
bination of a very low price with a somewhat improved 
quality is greatly favouring the sale of English brands, 

The statistics of the trade plainly show how much the 

uality of English iron is rising. The consumption of 
Swedish, Norwegian, and Russian iron in Sheffield for the 
production of blister steel, only amounts to 40 per cent. of 
the total consumption, the remaining 60 per cent. consist- 





English iron was used in this % a y 
between the different kinds of see ade in England is 
estimated at 50 pe i 
steel; 15 Seer 
10 per cent. of caststeel for mule spi 

10 per cent. of steel of quays hammered steel 
for tools ; another 10 per cent. of a better quality for 
similar uses; 4 per cent. of the total quantity for turning 
tools and drills; and 1 per cent. of an extra quality for the 
most delicate tools. A consideration of these figures 
causes M, Grill to fortell that the demand for’ Swedish 
steel in Sheffield will, at no distant date, only amount to 
from 16 per cent. to 20 per cent. of the whole. <A glance 
at the statistics of our imports of unwrought iron roughly 
confirms these deductions. In 1860, 54,061 tons of. un- 
wrought iron were imported into the United Kingdom; 
this diminished to 35,489 tons in 1861; to 49,662 tons in 
1862; 46,635 in 1863; 53,918 in 1864, and, in spite of the 
enormously increased exports, together with the great 
strikes of Yast year, for instance, the import of unwrought 
bars was only 51,464 tons. 

The production of the heavy slabs of tough wrought iron 
for armour plates is a marked testimony to the progress of 
the British iron manufacture, and we here find statements 
which show plainly enough that the Swedes are decidedly 
behind hand in this manufacture. The Swedish makers of 
armour plates, to whom it was proposed that,.they should, 
without any expense to themselves, send their armour 
plates to be tested by the English Government, in order to 
confirms the reputation of’ Swedish iron, refused the. offer. 
They seem to have good reasons for this, as’ even the 
Swedish Government, having satisfied itself that the thick 
iron plates of the Motala Works do not- answer their 
purpose, have determined to adopt the American’ system 
of replacing solid slabs by a number of thinner plates. A 
further incitement, however, to this course is to be found 
in the fact that the designs for the Swedish monitors have 
all been furnished by Captain John Ericsson, whose 
brother, a military engineer, has the entire management of 
all the engineering work of the Swedish Government. 

As regards the future of the Swedish iron trade, M. 
Grill thinks that its only safety is to be found in an exten- 
sion of the principle of commercial association for the lay- 
ing down and working of establishments on a larger scale 
than at present; in an increase in the production of pig 
iron, together with the application of the Bessemer pro- 
cess; in the manufacture of its own railway plant in the 
country itself; in the production of the superior kinds of 
steel ; and in a more general use of steampower, together 
with a diminution of the present high prices of convey- 
ance. As regards the development in Gehameies of the 
Bessemer process, and in spite of much that has been 
heard about its success there, it is a surprising fact, as 
Professor Tunner lately observed, that the Bessemer pro- 
cess has been comparatively little adopted in Sweden. 
The cause is probably to be found in the circumstance that 
only one very considerable Bessemer steel works exists 
there, and that the Bessemer steel when made can compete 
with difficulty for more delicate uses with the quality of 
good cast steel, and, in the case of coarser uses, with the 
low prices paid for the blister and puddled steels to which 
the trade of that country has been so long accustomed. 
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THE MIANTONOMOH. 

Tue arrival of the Miantonomoh, U.S. monitor, in 
Cork harbour deserves to rank as the most important 
naval event of the year. It would be worse than imbecility 
to shut our eyes to the lesson conveyed by her voyage 
across the Atlantic, and we can no longer resist the con- 
clusion that the monitor system may play a considerable 
part in future naval operations. Indeed, it is by no means 
unlikely that a radical change must be made-on existing 
systems of construction in this country; and although we 
are by no means prepared to assert that broadside men-of- 
war will cease to * built in numbers, we are di to 
believe that all the weightier operations of w 
yet be performed by monitors. 

We have urged many argements against Ericsson’s 
system from time to time, but we have also pointed 
out from the first that the paramount defect of the 
Monitor was her presumed want of seaworthiness. 
The new ships were designed in direct opposition 
to all the known laws of construction, and that 
free-board which shipbuilders all over the world have 
heretofore deemed absolutely necessary, Ericsson discarded 
without hesitation. It is useless to urge that any mere 
reasoning could effectually convince thoughtful men that 
such an experiment must have a successful conclusion. 
All precedent was indeed against the principle, and the 
foundering of the original Monitor ina ak in no way tended 
to impart confidence in the soundness of the new American 
practice, Again, although we knew that monitors had within 
the last year or so gone on moderately long voyages the de- 
tails of these voyages never reached England. The only in- 
formation to be was gleaned from the pages of the 
American press, and we regret to say the standard of 
Yankee journalism is so low that it was difficult to take 
even the m statements made as being positive truths. 
It is not wonderful that under such circumstances we 
doubted the efficiency, as sea-going ships, of a monitor 
fleet. From the first we asked for facts—for the results of 
experiments carefully and honestly conducted, They 
have not been forthcoming hitherto, and it was not to be 
expected that we should place much confidence in 
a novelty to us practically untried. But a monitor has 
at last crossed the Atlantic, and now lies in British waters. 
Next week she will doubtless be visited in Portsmouth 
harbour by thousands of Englishmen, and we trust will 
find her way to the Thames, where she can be inspected 
by many of our first engineers, who are unable.to spare 
the time required by a journey to Portsmouth. In the face 
of such a fact as this we can no lo’ dispute the general 
seaworthiness of these shi We have always written on 
this subject without prejudice; we have, endeavoured to 
arrive at the truth, —F we are now as willing to accept the 
monitor system as a success as we. have been hitherto un- 


are may 





be thrown away. The monitors are open, 10 doubt, to 
many objections which we may be able to overcome, and 
it is possible that the peculiar facilities which we enjoy in 
this country for producing heavy armour plates will 
enable us to produce vessels far superior to anything yet 
turned out by American firms. 
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Kingham, 3, Newman’s-row, 
Lincoln’s-inn. 


Ar present, when the art of pho 

sented by the numerous weakly ectodlee whose columns 
are entirely devoted to its advancement, professional prac- 
titioners and experi amateurs derive a vast deal of 
information and instruction from such quarters. Not so 
the beginners. The’ matter which interests their more 
advanced brethren is to them perfectly unintelligible ; 
they require a handbook which shall be capable of giving 
them the requisite rudimentary instruction rae cg in 
a manner at once concise.and minute. Mr. King has 
not'only done his best, but he has collected matter which 


is so well repre- 


the more advanced ‘may not find it un ble to 
The chapter on enlarging, by L We ae 
assests an Some ok ee t does not seem 


to be generally borne in mind that a different class 
of er ee is required for the process of enlargement 
than that where the method of direct printing is employed. 
For the Wothl process again another class of negative 
is necessary. e are not sufficiently conversant with the 
carbon printing process of Mr. Swan to be able to state 
what kind of negative is most suited for his invention, but 
we are informed by professional printers who make use of 
the Wothlyt that the negatives of amateurs 
are very rarely of sufficient density to print well. We are 
inclined to think that Mr. Fry’s method of ent is 
simpler than that described by Mr. Warner; but in any 
case the negative must be thin, full of detail, and un- 
varnished. ‘The chapter on “printing” contains a good 
deal of information, and the method of mounting cartes 
therein described is ingenious. But we think that the 
chapter on dry-plate photography might probably be 
lengthened at the expense of the one on the positive col- 
lodion process. This process is now so little practised, the 
best results are so unsatisfactory, that the subject might be 
advantageously dismissed, were it not that it forms a 
good school for the beginner previous to attempting the 
more difficult task of producing negatives. 

Mr. T. B. Williams’ description of the process employed 
by him for producing cartes de visite is also of great 
interest; and, lastly, the chapter on “Failures and their 
Remedies” will be open to perusal by all. Nothing con- 
duces more towards instruction than to point out the causes 
of the failures constantly encountered by a beginner, and less 
frequently to the more practised, and their certain remedy. 
On the whole, Mr. Kingham has produced a successful 
compilation, and the fact that the third edition is now 
published proves its utility. 





DEATH. 
On the 14th inst., at his residence, Singleton Brook, Higher Broughton, 
Manchester, aged 65, JOSEPH PEEL, Esq., J.P., D.L. 


THE ROYAL SOVEREIGN EXPERIMENT. 

For the following details of the results obtained from 
the contest between the 12-ton 9in, rifled gun and Captain 
Coles’ cupola fitted on board the Royal covercign we are 
indebted to the Z'imes. We have referred to the experi- 
ments at length elsewhere. 

Between 1 and 2 p.m. on Friday last the Stork gunboat left 
Portsmouth harbour, with be em Key and his statf on board, 
and other naval officers, including Rear-Admiral 
Captain Chamberlain, her Majesty’s steamship Asia 
Reserve ; Captain pony oe Naar ship Hector, 

Royal Sove was seen ying off from Spithead on the south- 
east edge of the Dean Shoal, with the Bellerophon in close com- 
pany, the weather being squally with 4 south-west breeze, and the 
water moderately smooth. th vessels were anchored at 200 

” dist Bellerophon, with her 12}-ton 


her mal the toyed 


e, 
line with her, with bulwarks down 











fixed to mark any compressio 
struck by the shot, and vessels filled with water were placed on the 
Sart oa purpose, =i ; ait 
ing programme was arranged carried out as follows :— 
Gun.—_ 14 -ton yee coil built, 9in. rifle; No. 1 shot, 
conoidal-headed steel shot, 246 lb,; powder charge, 43 Ib. ; distance 
from gun to target. med eh t mark, a black ball on a white 
ground close to and on ¢ me 


the gunport. 
The shot a ladys -t the [orang lenny by gunport, Shin, 
away & iece, diameter, m the outer or 
sever ait beuk Wnilc wait teectanel to inner, or 7 
bulged in the wooden backing and inner skin, and into the 
turret, ing the wooden skeleton gun (mounted in lieu of the 
turret’s gun which had been removed) into a thousand 
we i on tho Goer of the Seite tue tiles Te nd 
without doing any interior damage turret. Three n 
bolt pon ge 5 teehee off the massive ‘‘ marriage” — 
runs round the turret’s top, and to which the plates are bolted, by 
the shock of the shot’s im None of the ittens were 
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the armour-plating was confined to the 54in. plate alone, in a line 
wea the ohuchan Shieh revolved the twrseh; sani deckdedly on the 
turret’s weakest part. 

This shot struck at the of two plates and drove in the 
broken pieces 12in. into backing, about 12in. from the upper 
edge of the plateand turret. Here the shot turned upwards and 
remained | in the wooden backing, the head of the shot just 
showing itself at the upper edge of the turret in the wood backing 
behind the armour plate. Seven more bolt ends and nuts were 
broken off the marriage rings by the impact of this shot, and 
several smaller nuts in other parts of the inner skin of the turret 
were also broken off. The plate next to the one struck was started 
outwards 8in.; in fact, all the plates the upper fastenings of which 
were loosened by the flying off of their bolt tails and nuts were 
started more or less. The winches were again manned, and the 
turret again found to move as freely as ever. 

No. 3 shot.—Conoidal headed steel shot, 2501b., powder charge 
431b. ; distance 150 yards; target mark on the ship’s deck, : 8ft. 
from _— side of the turret, the angle of fire being nearly hori- 
zontal. 

A magnificent shot, striking on the chalk mark. This shot 
merely scored the deck and upper collar plating up to the face of 
the turret where it ‘‘ gouged? out a piece of the armour-plating, 
17in. long by 2in. wide, and 3jin. in depth, No other damage 
was done, and the turret still revolved as freely as on the first 
day it was fitted. This concluded the experiments. 

The turrets of the Royal Sovereign are simply hollow composite 
cylinders standing on circular wooden turntables of great strength 
over double rings of conical metal wheels which travel over metal 
roadways, each cylinder with its table being pivoted on a centrally- 
fixed hollow iron cylinder, and the whole resting on a bed of oak 
balks, and further supported by iron stanchions springing up from 
the keelson of the ship. Commencing with our description of the 
whole from the very bottom of the ship, for the sake of clearness, 
eight iron stanchions are fixed on the keelson of the ship and 
support the deck overhead. On this deck are fixed the oak balks 
which form the foundation, next to the iron stanchions for the bed 
of the turret. It is formed of logs of teak about 20in. square, 
laid over a space of 80ft. in circumference, and on this mass of 
teak is laid the bed of the turret, with its turntable and machinery, 
26ft. in diameter. The periphery of the whee! is formed of banded 
strips of American oak, the spokes and nave being of English oak. 
The periphery measures 24in. by 12in., and the spokes each 18in. 
by 12in. An axle to this monster wheel, which is held down in its 
dismounted position by bolts of great size, is provided in a hollow 
iron cylinder, which gives access to the magazine in the hold below 
from the turntable of the turret. This axle or pivot is formed of 
two armour plates of 4}in. thickness, bent and welded together at 
their sides. It is 26in. in diameter, 7ft. Gin. in length, and weighs 
nearly three tons. It is fixed upright through the nave of the 
great wheel, its under teak logs and also the turntable of the 
turret, and is held in position on each side of the lower deck by 
two immense cast iron collars. The upper part of this cylinder 
projects upwards of 2ft. above the nave of the prostrate wheel, 
and thus becomes the central pivot round which the turntable and 
turret revolves. From a brass collar which encircles this cylindri- 
cal pivot radiate outwards from twenty-four brass conical wheels 
the same number of iron circular bars, on the outer ends of which 
are fixed conical iron wheels 18in. diameter and 19in. broad, set in 
a circular wrought iron framing, and travelling over a metal road- 
way as the turret revolves. The upper portion of the 
turret is filled in and covered in the following manner ;:—Inner 
lining of the turret, of two half-inch boiler plates, from which pro- 
ject outwards +-shaped iron ribs, 10in. in depth and 20in, apart, 
placed vertically, the spaces between these ribs being filled in solid 
with teak. Over this combination of iron and teak is worked a 
crossed diagonal banding or trellis work, of jin. iron by about 3in. 
broad. Next to this trellis work comes 8in. of teak, and over that 
the outer coating of 54in. rolled armour plates, the area of surface 
exposed to shot round the gunport being further strengthened 
there by a 4jin. armour plating at the back of the 5jin., thus 
giving i0in. of iron in two plates immediately round the port. In 
addition to the plates being secured in the usnal manner they are 
bolted or ‘‘married” to a wrought iron ring let into the teak 
at the back of the upper edge of the armour plates. This ring is 
14in. in depth by 2}in. in thickness. The top ot the turret is covered 
in with heavy angie iron and boiler plating. The single gun turret 
weighs 116 tons 7 cwt. ; area of surtace exposed to shot, 84 square 
feet; area of gunport, 6 square feet. We have now the turret, its 
turntable, the conical wheels by which they rotate, the oak and teak 
bed, and, lastly, the iron columns extending upwards from the ship’s 
keelson to the under part of the oak anc teak bed, all in a com- 
plete form, and with the armoured portion of the turret standing 
above the central line of the ship's upper deck, being, in fact, a 
half sunken circular iron-clothed fort, having the sides and the 
deck of the ship as its glacis, and this glacis therefore protecting 
the sunken base of the turret, its turntable, and the trames, of 
conical wheels by which it revolves. The sides of the ship are 
about 6ft. out of the water, and carry 54in. rolled armour plating 
to 3ft. below the water line. This plating is laid on a crossed 
diagonal wooden planking, which was added to the original sides of 
the ship on her conversion, ‘This arrangement gives the side 
armour a backing of 3ft. of solid timber, strengthened internally 
with diagonal crossed iron tie bandings and the ends of the 
numerous iron and wooden beams which span the deck, and which 
are secured to the inner sides of the ship by heavy forged iron 
knees and angle irons, the beams being alternately of wood and 
iron in all spaces clear of the turrets, and placed closely together 
throughout. From the sides of the ship the upper deck has a 
slight rise to its centre or in the line of turrets, the general plan 
of the deck formation being a Gin. and 8in, wooden planking laid 
on a lin. iron deck, supported on closely placed iron and wooden 
beams, and pierced longitudinally with four apertures or wells, in 
which stand the turrets, with their base resting on the deck below. 
Simply described thus the deck has an excessively weak and soft 
appearance when considered as part of the glacis protecting the 
turret’s base and its revolving machinery, and it is only by an ex- 
amination of it in detail that its real strength is ascertained, more 
especially in the parts immediately surrounding each turret, 
Thus examining the deck in detail it is found that each circular 
aperture in which the turrets stand is fitted round its edge with a 
wrought iron well-ring of great strength, weighing six and a 
quarter tons, and from this well-ring there radiate rolled iron 
beams, which are connected, where running transversely, with the 
ship’s sides, and where running at any angle longitudinally, with 
the longer iron beams which span the ship’s deck from side to side 
between the turret apertures. Over these beams next comes the 
iron deck one inch in thickness, laid down in plates about 12ft. 
long by 30in. in width, the ends and sides of all these plates being 
fastened together with hot jin. rivets, through over straps of iron 
4in. wide and lin. in thickness. Around all the turret apertures, 
the hatchways, funnel gratings, and all other openings in the deck, 
the thickness of this iron deck plating is doubled, and a double 
line of “‘ stringer” plates, i.¢., two lengths of plates doubled, run 
forward and aft at equi-distance between the line of turrets and 
the sides of the ship. The iron well-ring framing the turret 
aperture, is next supplemented in its strengthening of the deck 
round the aperture by a co of tapered armour plating, 
termed the ‘*glacis plate,” of 3in. in thickness next the well- 
ring, and tapering to an edge at about 30in. outwards. Over this 
glacis plate is laid teak planking 8in. in thickness, which is carried 
fore and aft as a central band of deck wooden planking, and exceeds 
in width the diameter of the turret apervure by several planks on 
each side, A collar of jin. rolled iron plate, by about 3Uin. wide, 
is tinally added over this planking round the turret, to protect the 
deck from the effects of the gun’s discharge, the muzzle of the 
gun being necessarily but a few inches above the deck when fired 
at its greatest angle of depression. The remainder of the deck is 
covered with Gin. oak planking laid down on each side of the 
central teak line, —Z'imes. 
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Class 1—PRIME MOVERS. 
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Water Milis, Gearing, Boilers, Fittings, &c. 

2963. T. M. TENNANT, Edinburgh, ** Purnaces.”—Dated 17th November, 1865. 

This has ref to an imp d method of utilising hollow fires 
bars in furnaces in such manner that visible smoke is prevented from issuing 
out of the chimney, and it is based upon a certain invention of ** Improvements 
in furnaces or fire-bars,” for which letters patent were granted unto John 
Blackwood on or about the 2lst March, 1860 (No, 738). According to one 
arrangement or modification under which this invention is carried ont there is 
fixed beneath the dead plate in a boiler furnace a chamber extending in a 
transverse direction; the inner end of this chamber is formed in such manner 
that the ends of the hollow furnace bars rest therein, and in the lower part or 








under side of the chamber other openings are formed, through which the air 
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passes thence into the furnace bars to their inner ends, where it emerges into a level with or a trifle above the of the rail, so as to receive the tread of the | lifted into o> maiits ents Serie putatet the top screws from 
hollow or chamber formed in the bridge. This chamber or opening in the | carriage wheels in the manner and for the purpose described. Thirdly, | the upper and then lowered, carrying eit taller to lower bed, 
bridge has an opening or openings extending downwards, and another or others | chamfering the spike on one side of the point, in combination with the barb | when a short dwell occurs to enable the bottom screws to seize and take it 
ascending upwards; air is drawn in through the lower openings and ascends | having a shoulder and arranged as described for the purpose, when the | the frame. This frame is or lifted and lowered, at times by a 
with that which has passed through the bars out of the upper openings in the spike is driven, of bringing the shoulder of the barb against the end of the fibre or (of suitable , according to the throw-end of speed 
top of the bridge to mix with the gases from the fuel.— Not proceeded with. of the sleeper, and thereby securing a firm hold for the spike. required), which is moanted on a shaft driven by, or receiving motion from, the 
"2968. W. PAYTON, Victoria-park, London, “ Apparatus for measuring the | 3032. C. F. WaITwoRTH, Saddleworth, Yorkshire, “ Apparatus for signalling on chef or other chat of the machine —Wet proweded oO. 

passage or flow of liquids for raising or forcing fluids, and for obtaining railways.”— Dated 25th November, 1865. ta 

ie pdllees duien Peet ae ota - combining yeti — ; oh Class 6~AGRIOULTUBE. 
oF com 3035. T. BERR Paris, “An improved system of pavement to supersede the i i i ‘ 
certain vanes are caused to act together in a chamber for the purpose ops SS eae danataoe etiies ands causneage Including Agricultural ie, Yow Implements, Flour 
of measuring the passage or flow of liquids, or for raising and forcing fluids, or ject to circulation of vehicles.” —Dated 25th November, 1865. 0 
for obtaining , in manner substantially as ex: ’ This invention in mal large factitious flagstones composed of | 2992. W. E. and J. GRAY, Shefield, “ Manufacture of beaters for threshing ma- 
the arranging or combining means in manner substan- ts of any of the hardest kinés of stone, such as quartzose, basalt, chines." — Dated 2\st November, 1865. 
tially as described under the second head of these impro porphyry, or other stones of similar hardness, of a thickness varying from two This invention cannot be described without reference to the drawings, 
3016. J. WAUTHIER, Dalston, “Obtaining motive power.”— Dated 24th November, | to three inches, and laying them proper moulds of large size, say three feet entidattd 
. ion of pon ahah sae aneadh euetbio ean cytes bases or commaat, an Sa —— 

This invention is based atmospheric and upon the formation of a 3¢ or cement, . P . = . ~~ — : R 
vacuum by which that is ratilised, ‘The inventor takes an iron oF | as prepared by the process France as “Coignet’s patent process.” | Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
steel enamelled , and, say, five feet in length, more or less. » b> aaa then forms the Seartonse by many J the oe of hard and House Fittings, Warming, Ventilating, &c. 
tube he hereafter the ically closed at one en one roughly beating them agstones formed manner are LG. : “ ae ae 
while at or near the other end a tap is fitted. end of the reservoir he | left to dry for several weeks previous to being laid in the streets. |The latter SO. SS EE, A Oe ne ae 
fits an elbow or bent pipe, which, in turn, is connected to a cylinder performs in usual manner, hard stones In making bricks or bulldl blocks the a = 4 
parallel or nearly so with the le the reservoir with mercury, | being turned uppermost.— Not proceeded with. tun of enn maminns of Sack dene av ropes 0 
and heats it by means of a charcoal or ise, 80 as to expel all the | 3939, J, MANIFOLD, Liverpool, ‘Construction of ships’ parrels.”—Dated 27th | stones reduced to powder, or of gravel or sand, two measures of ashes of char- 
air and moisture contained in the mercury. He then reverses the position of November, 1865. coal or peat, two measures of heaped scoria, and one measure of Roman or 
the reservoir, that is to say, he places its closed end w so that the | The inner part of a ship's parrel, ted ding to this i n, is | Portland cement. The ashes and half of the scoria can be omitted by substi- 
mercury falls in the reservoir and rises in the cylinder until only sufficient | provided with a number of rollers or pulleys to act as the bearing surface or | tuting for these subst an equal quantity of gravel, but in this case the 
Pap art eg pe lg ming ogee yey erence ged fT by the use of the said rollers or pulleys, when properly disposed. | cement should be i d by half a 
vacuum is produced in the upper end thereof, He now places an air-tight = epee + yop te a at > URENCY, Paris, ‘Safety net to arrest the fall of persons or heavy 


exhaust the mercury in the cylinder, whereby the piston will fall; then, if the 
reservoir and cylinder be returned into the cular ition, the mercury 
will again fall in the reservoir and rise in the cylinder, lifting the piston with it. 


they easily and with little power be moved by the action of an eccentric 
or otherwise alternately from the perpendicular into an inclined position, and 
vice versa, whereby the piston receives a continuous up-and-down motion. He 
fits a rod to the piston, and connects the rod in any ordinary manner toa 
cranked shaft or other mechanism for receiving and transmitting motive power. 
—Not proceeded with. 
3025. W. A. LYTTLE, General Post-office, London, “ Furnaces.”—Dated 25th 
November, 1865. 
In carrying out this invention the inventor supplies the furnace with air by 
means of forcing pumps or other apparatus for a like purpose, and he prevents 
the free egress of the waste gases of combustion by means of a trap or valve so 


a safety-valve, a constant pressure being thus maintained in the atmosphere of 


the furnace.— Not proceeded with. 

3037. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, ** Steam 
wheel and apparatus connected therewith.’—A communication.— Dated 27th 
November, 1865. 

There exists a great analogy between the wheel—the subject of this inven- 
tion—and that known as the hydraulic wheel ; the steam wheel receives a con- 
tinuous rotary motion direct from the steam, and it may be applied to every 
description of engine, fixed or locomotive. The parts which compose this 
wheel and its accessories are, First, the wheel properly so called, mounted on 
a horizontal shaft, and having on its outer ci a cylindrical groove 
similar to that of a pulley. Secondly, four slide boxes formed in the circum- 
ference of the wheel, and intended to receive pistons. Thirdly, four pistons or 
paddle pistons fitted to the circumference of the wheel in the direction of its 
radii. Fourthly, a rod uniting the pistons two by two, and passing without 
friction through the boss or nave and shaft of the wheel. Fifthly, four rollers 
or slide blocks carried on the piston-rods and moving on a curve. Sixthly, an 
eccentric curve held fixed round the shaft of the wheel, but not in contact with 
it. Seventhly, a jacket or casing formed of three pieces j together and held 
fixed on the circumference of the wheel. Eighthly, a néarly annular space 
embracing three-fourths the circumference of the wheel. This space formed by 
the jacket, cap, or casing and the part of the wheel in contact with it, the 
inventor terms the cylinder. Ninthly, a ribbed pipe giving passage to the 
steam at the same time that it ties together the extremities of the casing to 
prevent its coming apart. Tenthly, a cock for reversing action placed in the 
middle of a steam pipe which it divides into two parts; the core of this cock is 
pierced with two curves forming an z, the four openings of which correspond 
with as many pipes. Eleventhly, a steam pipe and a discharge or blow-off pipe. 

‘ot proceeded with. 








Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2977. A. VESCOVALI, Claverton-street, St. 

appliance for the electro-magnetic apparat 
locomotive engine wheels to the rails.” —Dated 20th November, 1865. 

It is a well-known fact in natural philosophy that an iron bar surrounded by 
acopper wire helix is transformed into a magnet; when an electric current 
runs through the copper wire helix, the two ends of the bar become two 
magnetic poles that can acquire a power of attraction more or less considcrable 
according to the length of wire forming the helix and the number of the 
voltaic elements used to produce the current. If a great length of copper 
wire be wound round the axle of a locomotive engine (either steam or com- 
pressed air engine), so as to form around the axle a thick bobbin or coil on allits 
length, and if a powerful electric current be caused to pass through that wire, 
both the ends of that axle will become two magnetic poles as well as the 
wheels. A force of attraction will, consequently, be generated between the 
wheels and the rails.—Not proceeded with. 

2982. J. WEEMS, Johnstone, Renfrewshire, “ Construction of ships.” —Dated 20th 

November, 1865 


In performing this invention the patentee constructs a ship with an outer 
casing between which and the inner shell or hull of the vessel he leaves a 
space of, say, for example, eighteen inches. This casing is divided intu two 
parts by the keel so as to form a separate compartment on each side of the 
vessel, extending entirely fore and aft and from keel to deck, or only part of 
the length and depth of the hull, ding to ci ; for ple, the 
requirements of a war vessel differing from those of a trader the position and 
construction of the compartments will necessarily be modified to suit them. 
The two compartments or chambers thus formed between the inner and outer 
casing of the hull are made perfectly air-tight or partially so, with the excep- 
tion of a series of holes or openings with which the outer casing is pierced at 
intervals along its length, such orifices being made, by preference, at the 
bottom of each chamber, and near the keel of the vessel, which is the diaphragm 
separating the two chambers. Further, the top of each chamber is connected 
by a tube or tubes, conduit or conduits, to an air or other elastic fluid generator, 
receiver, or containers, or toa single or double-acting or other fluid pump, or 
other suitable contrivance for forcing or exhausting air or other elastic fluids, 
these conduits being opened or closed by ordinary taps or cocks, or by any 
suitable valve or regulated opening. 

3003. W. Birt, West Ham, Essex, “ Apparatus for effecting a communication 
between the passengersof a railway train and the guard or driver or both.”— 
Dated 22nd November, 1865. 

In performing this invention a cord, formed by preference of cat-gut, is 
extended from end to end of the train of carriages, and is passed through eyes 
provided with a knife or knives, one or both of which are movable, and are 
connected to a cord provided with a tassel ‘or handle which hangs down 
inside the vehicle. One end of the long length of cat gut is secured to the first 
carriage in the train or to the engine, and from the other end in the guard's 
van is suspended a weight which keeps the cat-gut in tension. This weight is 
suspended above a gong, drum, or other analogous article, on to which it will 
fall when the cat-gut is severed, and thus produce a loud sound, which will 
attract the attention of the guard of the train.— Not proceeded with. 
=. a HUNTER, Newcastle-upon-Tyne, ‘* Anchors.”—Dated 22nd November, 





This invention cannot be described without reference to the drawings. 

3012. W. S. MULLEY, Plymouth, ** Planking or sheathing iron ships and iron 
Sramed ."— Dated 28rd November, 1865. ny, ate 

In sheathing iron ships with wood to fit them to receive copper in order to 
attach the wooden planks to the iron skin of the ship the patentee forms 
transverse grooves in the planks at suitable distances apart to receive short lengths 
of trough iron ; the bottom of the trough iron, when it is in its place in the 
groove, comes flush with the surface of the plank, and the top flanges of the 
trough enter the undercut portions of the groove. The sheathing thus prepared 
is secured to the skin of the ship by tap screws or fastenings passing through 
the bottoms of the troughs and into the skin. Holes are bored from 
the grooves to the face of the planks to admit of the screws or fastenings being 
put in, and these holes are afterwards plugged. In iron framed ships the 
“lanking may be secured to the frame in a similar manner, the tap screws or 
f stenings entering the frame in place of the skin as before, 

3024. A. V. NEWTON, Chancery-lane, London, “ Improvements in the construction 
of railways, and in spikes for securing the rails in position.” A communica- 
tion.— Dated 24th November, 1865. 

The patentee claims, First, constructing compound or continuous rails in the 
manner and for the purpose described. Secondly, constructing chairs 
for receiving rails of the ordinary construction, and of such length that they 
will rest on two or more sleepers or cross ties, and will present an upper surface 





a minimum power at an unif rm speed.— Not 


Class 3.-F ABRICS. 
Including Machi and Mechanical Operations connected with 
sy ving, Manufacturing, Printing, Dyeing, and Dressing Fa- 
bc. 


2966. J. H. WHITEHEAD, Saddleworth, Yorkshire, “Manufacture of endless 
cloths.” — Dated \7th November, 1865. 

This invention has for its object improvements in the manufacture of endless 
cloths suitable for use in paper-making machinery, and for other purposes. 
According to this i tion ‘the inventor employs cloths of cotton, linen, or 
vegetable fibre woven in such manner that the warp is buried, the weft being 
as much as possible kept in the surface of the fabric, and he makes the joints 
for rendering each cloth endless by bringing together its ends from which the 
warp threads project, the weft threads having been removed for a short 
distance. He draws the said warp threads into the opposite ends of the fabric 
by means of a needle, or otherwise, as already described in respect to the 
woollen cloths, and as eloths of vegetable fibre cannot be felted this process is 
omitted, and the warps are secured by turning them back and drawing the 
ends again into the fabric in a direction towards the point.— Not with. 
2980. J. B. EDGE and E. Hirp, Bolton, “ Apparatus for spinning and doubling 

cotton or other substances.” — Dated 20th November, 1865. 

This invention consists of certain imp its in hinery or apy 
for spinning and doubling cotton or other fibrous substances, and, besides being 
applicable for spinning, it is designed for the purpose of twisting or doubling 
two or more threads or yarns of cotton or other fibrous material together, 
without the employment of flyers, as now at present used in ordinary twisting 
or doubling frames. In carrying these improvements into effect the patentees 
employ a vertical hollow spindle carrying a disc or circular platform about the 
middle of its length, on which the cops or spools, say two or more, containing 
the single yarns, are supported in a vertical or upright position, and arranged 
round the said central hollow spindle. Near the upper extremity of this spindle 
a number of eyelets are secured corresponding with the numbers of cops placed 
on the disc or platform ; the yarn being delivered from each cop passes through 
its respective eyelet, and thence over a taper or cone-shaped bowl (covered 
with flannel) which acts as a drag upon the yarn, and is attached to the top of 
the said spindles ; this part of the apparatus all revolves together, and is driven 
by a wharve or wheel on the lower part of the vertical spindle, and the usual 
arrangements of band and pulley or skew gearing may be used. The yarns or 
threads after passing over the drag bowl, and receiving the necessary tension 
thereby, are made to pass upwards through two stationary eyelets, one placed 
above the other, the lower one of which, as the threads are twisted, forms the 
apex of.a cone (the top of the sald bow! forming the base), at which point the 
yarns or threads become twisted or doubled together, whence, and in which 
doubled state, they pass upwards through the upper eyelet, and thence, if only 
a loose or open twist is required, on to reels or bobbins as desired. Instead of 
the threads being made to pass upwards through two stationary eyelets, as 
above described, another modification of apparatus may be used, whereby after 
the yarns or threads pass over the drag bowl they are made to pass upwards 
through slots or grooves formed conically in a collar which revolves in the top 
supporting rail of the spindles. At the apex of these conical grooves the 
threads become entwined or doubled together, from whence and in which 
doubled state they pass upwards through an eyelet and thence on to reels or 
bobbins as before. If, however, a further or hard twist is desired, the yarns or 
threads are drawn from the before-mentioned eyelet through rollers, from 
revolving tubes mounted in bearings attached to 
the ings of the To the bottom or lower portion of these tubes 
flyers are attached, which receive the thread as it passes from the said tubes, 
and after imparting a further twist thereto deliver the twisted thread through 
eyelets fixed to the legs of the flyers on to bobbins or spools revolving on 
spindles fixed to the supporting or bobbin rail. These receiving bobbins may 
be arranged so as to revolve loosely on the spindles; and in order effectually to 
provide for this, they place upon the spindles a loose tube or bush, which 
terminates in a broad flange that rests upon the bobbin rail, and over which 
the bobbin is placed, and the bobbins receive the requisite drag from the 
friction caused by contact with the rail, or by any other equivalent and well- 
known means; or they may be secured on to the spindles and be driven so as 
to receive a positive motion. This part of the machine may also be used 
separately for twisting or doubling two or more threads or yarns of cotton or 
other fibrous material together, and with the modifications described may be 
used and is applicable to spinning purposes. This arrangement enables the 
patentees to doff the bobbins when required in an easy and expeditious manner, 
3028. R. T. HOTHERSALL, Darwen, and 8. COOK, and W. HACKING, Bury, 

Lancashire, ** Machinery for tie manufacture of healds for looms for 
weaving.” —Dated 25th November, 1865. 

This invention consists in applying to heald kuitting machines of any con- 
struction a self-acting, registering, and tokening or marking motions in combi- 
nation, in order to supersede hand labour, the motions being so constructed as 
to be capable of change in order to mark or token the healds according to the 
counts required.—Not proceeded with. 

2995. T. R. HARDING, Leeds, ‘* Application of pressure to the rollers of spinning, 
preparing, and other machinery." —Dated 2\st November, 1865. 

The object of this invention is to soften the action of the lever weights on 
the rollers in spinning and preparing frames or other machines. In this inven- 
tion the patentee does not dispense with the weight, but introduces between it 
and the lever end a spiral spring, which, when the lever is suddenly raised, ac- 
commodates itself to and softens the action on the rollers, thereby causing the 
rollers to last much longer.—Not proceeded with. 

3010. N. GREENHALGH and J. MALLISON, Halliwell, Lancashire, “ Sizing and 
dressing yarns.” —Dated 23rd November, 1865. 

This invention relates to the sizing and dressing of yarns in such machines 
as are called “ slashers,” ‘‘tapelegs,” or other similar machines, wherein the 
yarns pass through a vessel or trough containing the sizing material, and 
between a series of rollers, and over a steam or drying cylinder, two pairs of 
rollers usually being employed to squeeze or divest the yarn of the superfluous 
size, the first pair being made of wood, and the second being composed of 
copper or suitable metal having a smooth and truly even surface. This copper 
or metallic roller has hitherto been in contact with the hot size, and has 
thereby become so heated that whenever the machine and progress of the yarn 
has been stopped, the size has thereby hardened or baked on the yarn at that 
part in contact with the heated metallic roller, and thus great loss and incon- 
venience have been occasioned. These improvements consist in obviating this 
loss and inconvenience by preventing this roller (or other metallic rollers 
similarly employed in sizing and dressing yarns) from becoming heated to any 
injurious extent, so that the machine may be stopped without the usual conse- 
quent damage of the yarn. The said roller may be kept cool either by 
partitioning it off from the hot size by a partition or curved “ shield ” 
or “ protection,” and thereby preventing the direct contact of the hot size 
therewith, which is about the simplest means ; or a continuous current of cold 
water, cold air, or other similar cooling fluid may be passed through the roller, 








hi: 





of danger.”— Dated 18th November, 1865. 

The object of this i is the production of a safety net. In building, 
repairing, or decorating buildings, the safety net may he applied, First, at the 
edges of roofs ; Secondly, to builders’ or decorators’ scaffolds, either inside or 
outside of buildings; Thirdly, beneath the flying or movable scaffold or ladders 
of painters, plasterers, and others who work on the fronts of houses or facades 
of buildings, and are daily exposed to accidents, which unfortunately too often 
occur. The net is of more or less length, according to the size of the scaffold 
which it is to secure. The breadth, although variable, is usually about three 
yards, and is raised on the side towards the street. The body of the net is of 
rope in squares of about four inches, and of a thickness of about two inches and 
a-half; the centre is traversed crosswise by strong bands or straps six inches 
broad and fixed to the framing. The two sides of the length are of double 
plaited bands, and the ities are posed of two sticks covered with tow 
and leather, and to which are fixed the rings for the ropes which suspend the 
net along the walls, and fix it at the desired height. Buckles or rings and 
cramps or catches serve to unite several nets. The net is upheld by the main 
rope, which at the corner seizes a ring by the ald of a'galvanised iron hook, and 
passing round the stick rises to the roof, and is there attached according to the 
facilities afforded by the building in the middle of the height. This rope carries 
a strong ring, from which starts an under rope which supports the net by the 
half to guard against accident if the stick should break ; it is held ike the other 
rope by a hook. The same net raised up with shortened ropes is placed at the 
edges of roofs having the greatest slopes, and forms at the bottom a wall of 
rope which preserves the slaters, plumbers, masons, carpenters, or other work- 
men from danger. 

2997. W. PARSONS, Toronto-terrace, Brighton, “ Sash fastening for windows.”— 

Dated 21st November, 1865. 

In carrying out this invention the inventor employs a fastening somewhat 
similar to that at present in known and common use, namely, a piece of metal 
acting as a lever, the same being fixed horizontally by a pin or fulcrum to a 
flat piece of brass, to which steel spring is affixed for assisting in keeping the 
said lever or fastening secure when in use, and to prevent the said lever from 
being easily pushed or off the front sash of the window by introducing a 
knife or other similar instrument between the meeting rails of the two sashes 
as ly 7 ised. He proposes, therefore, as a positive security against 
the pushing back of the afi id lever or fa ng to employ a thin flat piece 
of metal which shall operate as a sliding bolt, the said bolt being placed imme- 
diately underneath the aforesaid lever, and between it and the plate to which 
the said lever is affixed. This said bolt works between suitable guide pieces 
for holding the same firmly sideways and there are slots formed in the said 
bolt at right angles or nearly so to each other; one of the said slots embraces 
the pia or fulcrum of the lever, and in the other slot a pin takes, the said pin 
being fixed to the underside of the af id lever at a short distance from the 
fulcrum thereof, so that as the lever is pulled forward to fasten the sashes, or 
pushed back to unfasten them, in like manner the aforesaid bolt will be pushed 
forward and pulled back by the action thereon of the pin in the lever as above 
Stated.— Not proceeded with, 

3015. G. W. TURNER, Tunstall, Staffordshire, “ Apparatus for making pottery, 
earthenware, or ceramic articles.” —Dated 24th November, 1865. 

The patentee claims the construction and use of machinery or apparatus for 
making pottery, earthenware, or ceramic articles from pulverised clay, by 
means of dies or moulds upon a rotary table acted upon by rams arranged and 
operating in combination, substantially as described. 

















Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c, 
2976. T. B. HBATHORN and J. H. G. WELLS, North-street, Westminster, “ Gun 
carré ."— Dated 20th November, 1865. 

This iiivention consists in mounting any gun with or without trunnions upon 
such description of gun carriage as to effect a perfect pivoting motion either at 
the muzzle or any other part of the gun in the vertical plane by an arrange- 
ment of iever fulcrum and guiding slots for the adjustment of the motion. 

2981. C. WHITNEY, Kensington, “* Improvements in breech-loading guns and in 
cartridges for breech-loading guns.” — Dated 20th November, 1805. 

According to one part of this invention the patentee makes a barrel with the 
proper substance of metal at the breech end, and furges or brazes on the inside 
of the breech end a tang, having at its back end a boss for making a hinge or 
joint for a lever and its fulcrum, The breech end is now bored the proper size 
and length to allow the cartridge to pass into the breech of the barrel, and the 
back part of the breech end is enlarged for a chamber by a cutter which 
hollows out the upper side of the tang at the same time, and after these 
operations an opening is made in the top of the barrel at a suitable distance 
from the breech end for the purpose of admitting the cartridge. 

3021. R. MALLET, Bridge-street, Westminster, “ Mounting ordnance,”—Dated 
24th November, 1865. 

This invention relates to an improved mode of mounting what are known as 
muzzle swivelling ordnance so that the gun can be fired through an embrasure 
or aperture but a little larger than the muzzle of the gun itself, and whereby 
the pointing of the gun is accomplished by a simple and more effective 
arrangement than those hitherto proposed for this purpose. The improved 
system or mode of pointing swivelling guns is applicable in batteries, case- 
mates, or ships or vessels afloat, and depends on the following well-known 
prineiple, namely, if a finite right line move through a given arc as radius 
vector on one of its extremities as a centre the same successive positions may 
be given to the line by causing it to move parallel to itself through any chord 
within its length, and to rotate through a given angle round the point of inter- 
section of this chord with the line or some other point in the line. This 
principle may be applied in various ways to the pointing of muzzle swivelling 

i the longitudinal axis of the gun itself being the finite right line 
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, the long 

above referred to. A to this in tion the pointing of the gun at any 
angle in a vertical plane within the limits of its elevation or depression is 
effected by two combined forces, the one tending to lift the gun bodily parallel 
to itself, while the second force, acting in conjunction with the first, tends to 
cause the gun to rotate round the axis of its trunnions, the effect of which two 
combined motions simultaneously acting is to maintain the centre of the 
actual muzzle of the gun constantly at the same level, whatever may be the 
angle, elevation, or depression of the gun, Both these motions are brought 
into play simultaneously by the force employed for raising or lowering 
vertically or nearly vertically the trunnions of the gan. This may be accom- 
plished either by the aid of hydraulic cylinders, elevating screws, or other 
equivalent contrivauces. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, a me Ornaments, Musical In- 
struments, Lamps, Manufactured Articles uf Dress, dc. 

3049. E. Drucker, Paris, “ Manufacture of stays, corsets, &c."—Dated 28th 

Be 65, 








or continuously applied to the surface thereof, the chief feature of the i 
being the preventing of the metallic roller from becoming injuriously heated by 
the means above described. 
3020. S. C. SALTER, Market Drayton, Shropshire,“ Apparatus for shrinking 
cotton, woollen, and other textile fabrics.” —Dated 24th November, 1865. 
This invention consists in the use of a hollow vessel, which may be made 
either round, as a cylinder, or of any other convenient shape, and composed 
of tin, zine, iron, or other suitable material. The same is perforated with several 
small holes, for the purpose hereinafter explained. At one or both ends of the 
said vessel is an aperture, through which steam may be admitted from a boiler 
or other steam generator. The cloth or other fabric to be shrunk is wound or 
folded round the vessel above mentioned, and steam being admitted at one or 


both ends, as stated, the steam percolates through the innumerable small holes | 


in the side or sides of the vessel, and go pervades the fabric to be shrunk. 

The steam being thus driven through the fabric in such minute division 

the cloth or fabric is more equally damped, and on being removed from the 

cylinder or other shaped vessel is sufficiently dry to admit of its being cut up 

or otherwise used. 

3038. W. Hopason, Bradford, “Screw gill boxes."—Dated 27th November, 
, 


1865. 
This invention consists in the employment of 4 slideable frame, which is 


, 1865. 
This invention consists in forming stays, corsets, or other similar articles by 
means of three or more pieces, which, when united, follow a longitudinal or 
nearly longitudinal direction, and in order to produce the requisite amount of 
slack to adapt the corset to the different protuberances of the bust without the 
| insertion of gussets or other additional pieces, the patentee gives to the edges 
of the said pieces such a curved or irregular form that, after being stitched or 
otherwise united, they present at the top as well as at the bottom of the stays 
the requisite bulge or fulness which is usually obtained by the insertion of 
| gussets or other additional pieces as aft id 
| 3056. H. A. BONNEVILLE, Porchester-terrace, Bayswater, London, “ Coverings 
Sor the head.” —A communication.— Dated 29th November, 1865. 

This invention relates to an improved construction of coverings for the head 
by means of which the rim or border may be employed or not, as i: didlerent 
circumstances in which the wearer is placed may suggest. It consists in 
forming an ordinary hat body of any suitable form and material provided with 
rings, hooks, or other means of rapid attachment. This body is then connected 
| with a hinged or flexible rim, turned up vertically at the inner circumference, 
| and provided at suitable distances around this circumference with elastic or 
| other cords or strings to be passed ‘h or otherwise connected with the 
rings above mentioned as existing in the body or upper part of the hat. 











THE ENGINEER 
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- i. 3 BARTLETT, Plymouth, “Artificial manure.”—Dated 2nd November 


This invention relates to the preparation of an artificial manure powder, 
having such antiseptic properties ne tye) reggae ad 
the potato plant and promote its growth, and that of roots, cereals, 
and crops free from organic disease and preserved from the attacks of 
insects, but also in a great measure prevent the spreading of disease amongst 
cattle, owing to the saturation of the pastures with the foul and coarse manures 
usually employed. The ingredients which the inventor proposes to employ in 
the preparation of this improved antiseptic manure powder are a combination 
of the mineral lime (oxide of calcium) with the chloride and nitrate of soda, the 
chloride and carbonate of potassium, and the oxide of carbon or charcoal, such 
combination being chiefly effected by means of sulphuric acid or oil of vitrol. 


—WNot 

2838. J.B. ELKINGTON, Birmingham, ‘‘ Manufacture of copper from copper 

ore.”-—Dated ir November, 1865. 
purposes the taining copper are to be treated in the ordi- 
mame caaenetig toon tartaan ome ovat navn pimple” or blister metal, 
or other previous to the ordinary refining process by heat, by which the 
is obtained, and in place of continuing the 

joned 


vel, Wald tn eenaveneiaia proviondly 

combined with the copper in the unrefined plates at 

precipitated. 

2853. J. Toys, Grove-road, Mile-end, London, “‘ Non-conducting composition for 
groventing the radiation.or jranemtasion of heat er oth." '—Dated 4th Novem- 


ber, 1865. 
This invention has for its object the manufacture of a less costly and more 
than those hitherto. employed for the pur- 
pose of coating steam boilers, “steam Dany or other apparatus where steam is 
employed, either fur motive power or for heating purposes, in order to prevent 
the radiation of heat, or for protecting pumps, vessels, water pipes, or other 
apparatus from the action of low temperatures, poh or other injurious 
The i dients constituting the improved non-conducting composi- 
tion consist of about fifty to sixty [pe by weight of silicious earth (by preference 
that which is known as ‘‘ Chariton h”), about thirty parts by weight of 
coke dust, about thirty-five parts phnenad’ I sawdust, 31b. of cow hair, 14 Jb. 
of common size, | lb. of refuse cotton seed, or other cheap oil or grease, the oil 
or grease being mixed with the raw sawdust in the carbonising vessel or other 
apparatus employed, in order to produce a greasy smoke during the carbonising 
process, which greatly increases the quantity of lamp black in the bulk of the 
charred dust. The above ingredients are formed into a paste (by means of a 
pug mill or other suitable apparatus) in combination with about eighty percent. 
of water, and applied in the manner understood for the purposes above 
described. —Wot proceeded with. 
2855. T. CAMPBELL, Duke-street, St. James's, London, “ Improvements in 
treating or curing the tea leaf, and in apparatus employed therein.” —Dated 
4th November, 1865. 

For these purposes the green tea leaf is to be brought from the garden and 
placed on trays in an upper chamber to be heated by steam and hot air, for 
the pw of drying and withering the leaf preparatory to rolling. When 
sufficiently withered, the leaf is to be passed through the floor of the upper 
chamber into a rolling machine constructed as follows:—On the upper portion 
of the machine is a hopper or receiver to contain the wi leaf, from which 
itis drawn by a spiked or serrated roller or feeder through two 
rollers, one of iron and one of india-rubber, for the purpose of giving the leaf 
more suppleness ; thence it is passed against a concave iron plate, to the back 
of which is attached or formed a jacket to act as a chamber for receiving hot 
air or steam for heating the concave plate, as circumstances may require. To 
the concave plate is fitted a revolving iron cylinder or drum, covered with 
vuicanised india-rubber; the leaves pass between the concave iron plate and 
india-rubber covered cylinder, are completely rolled, and are a discharged 








The ordinary violets of rosaniline require the employment of alcohol for 
eee ot eo en is to render soluble in water 
the violets of rosaniline of all ge te tps gat 
etc ged. geet an thus considerable economy is realised in 

alcohol being dispensed with. 
NEWTON, Chancery-lane, London, eae ae or eS 
metals.” —A communication.—Dated 11th November, 1865. 
intense heat usually evolved curing the union ef celititaniie ex Wan 


gta se consist, First, in first producing a quantity of poorer amalgam or alloy of 
metal operated on, say, of sodiam, by any known mode, or preferably by 

mates up with quicksilver or other metal a portion of a richer sodium 
amalgam or alloy, obtained as described below. The poorer sodium amalgam, 
which is most advantageous to commerce, is formed by melting up a three and 
a-half or four per cent. of amalgam, with such additional proportion of quick- 
silver as will —— the proportion of sodium to two per cent. or a little less. 
To this poorer sodium compound there is then added gradually in fragments an 
additional known weight of sodium. Each of these fragments will then com- 
bine, usually without flame, noise,or smoke, and will form a solid cake of 
very rich crystalline hard amalgam or pan floating in or upon the fused mass. 
These cakes, when the material operated upon has been quicksilvered, constitute 
what the patentee calls malgam, No. 3. The invention consists, 


ai 
Secondly, in removing from the fluid each cake of rich compound immediately 
upon its solidification, leaving the fluid surface free to absorb another fragment 
of 


pe’ 
convenient accomplishment of these 
that one portion is higher than the rest, so that the level of the surface of the 
fluid amalgam or alloy may be kept lower than this elevated portion of the 
bottom, thereby allowing the concreted cakes of rich compound to be easily 
removed from the fluid metal and cooled upon this elevated portion. The 
invention consists, Fourthly, in so controlling and regulating the heat as to 
prevent the fused metal from becoming cool enough to be too thick and pasty, 
or hot enough to admit of explosive combination by certain devices which we 
cannot give space to here, each or all of which may be resorted to as occasion or 
circumstances may offer or admit. 
2919. W. Fox, Henrietta-street, Cavendish-square, 
and —s articles of food,” ”” Dated 13th November, 1865. 
A to this invention the inventor removes the oxygen of the atmo- 
sphere from the cases containing the meat or other provisions by placing them 
within an enclosed chamber, between which, and the interior of the case con- 
taining the matter to be preserved, there is a free communication; or by 
placing the interior of the case in communication with a separate enclosed 
a direct affinity for oxygen, and 
capable of rapidly withdrawing it from the atmospheric air, so that by their 
influence the oxygen contained both in the case enclosing the meat and in the 
chamber, is completely, or for the most absorbed ; various substances 
may be thus employed for combining with the oxygen of the atmospheric air. 
means he prefers to employ in order to effect the object above-mentioned 
consist in the introduction of binoxide of nitrogen into the enclosed chamber 
with which the case containing the meat communicates, having previously 
placed in such chamber water or other substance capable of absorbing nitrous 
acid, and nitric oxide gases, but not capable of absorbing binoxide of nitrogen. 
The effect of this arrangement will be that the binoxide of nitrogen will, imme- 
diately on its introduction, combine with the oxygen of the atmospheric air 
contained in the chamber and in the case, and will form nitrous acid and 
of 


“ Preserving meat 











into an tron pan or trough heated by hot air or steam. 
pan or trough the rolled leaves are on to bamboo trays, and placed over 
cells heated by steam and hot air, to effect what is termed the first firing. 
After being sufficiently dried the tea is to be removed to another house for 
sorting, and after being sorted it is to be again placed on trays to receive the 
final firing previous to packing for the market in a room fitted for the purpose 
and heated by hot airor steam. The hot air and steam are produced by 
steam generators and furnaces outside the tea houses.—Not proceeded with. 
2863. T. GRAYSON and J. O'DONOGHUE, Liverpool, “A new and improved cement,” 
Dated 1th November, 1865. 

The component parts of the First portion of this invention consists partly of 
the refuse or waste discharged from chemical works, and may be described as 
follows :—The inventors take of waste prussiate of potash, three parts; waste 
potash, four parts; waste alkali, four parts ; soap or tanner’s waste, four parts; 
sulphate of zinc, two parts; and clay, two parts. These ingredients, when 
amalgated into a pulp, are dried by artificial heat or exposure to the atmosphere, 
after which the amalgamation, in its dried state, is calcined in a furnace of 
ordinary construction, and then ground by edge runners of horizontal stones; it 
then becomes ready for use, at which time it is ““ gauged” to about the con- 
sistency of mortar. The Second ‘part of the invention consists of a peculiar 
combination of parts, and in a marble cement. The 

take alabaster or sulphate of lime as a base, which must be saturated 
with carbonate of ammonia, four parts; baryta (a kind of lead), four parts; 
indigo, one half part; tongstate of soda, two parts. When the alabaster has 
been immersed for two or three hours in this solution the whole is calcined and 
ground; it then becomes ready for use, at which time it must be gauged to the 
consistency of mortar.— Not proceeded with. 
2870. F. PRANGE, Liverpool, “ Manufacture of steel."— A communication.— 

Dated 7th November, 1865. 

This invention consists in the manufacture of cast steel from ordinary scrap 
or other malleable iron. In carrying out this invention the iron is to be melted 
in crucibles or farnaces, as is well understood, and borax, carbonate of cadmium, 
the nut of the horsechesnut ground to meal, the Tartar argols of commerce, 
and common wood charcoal are added. In case a hard steel is required the 

uice of the onion is also added. The whole of these materials are melted together 
and the result obtained is a steei of the highest class, 


2882. G. A. ERMEN, Eccles, Lancashire, “ Treating vegetable fibres used in the 
manufacture of paper, &c.”—A communication. Dated 8th November, 1865. 
This invention relntes to the manufacture of paper, papier mache, paper 
board, and similar substances made from pulp, and as designed for the purpose 
of producing or obtaining the pulp (from which they made) from straw, dried 
grasses, seaweed, and other similar material containing vegetable fibres. The 
improvements consist in treating the vegetable fibres in the following manner, 
and according to the following “formula, ‘or th b The patentee takes 
about one hundred parts of straw or vegetable fibre, and reduces it to pieces of 
about half an inch long ; he then adds thereto about two hundred parts of 
mouriatic acid, and allows the straw to steep or saturate for about eighteen 
hours, after which he separates the unabsorbed acid from the straw by pressure 
and washes the straw in water until no colouring matter can be obtained there- 
from. He then mixes about five parts of lime with sufficient water to cover the 
straw, and immerses the straw in the mixture in order to neutralise the acid 
contained therein. He next takes about twenty-five parts of caustic soda and 
mixes it with sufficient water to coverthe straw, and he boils the straw therein 
for two or three hours; he then washes the straw again until no free colouring 
matter is eliminated. ‘He then takes forty parts of chloride of lime, mixes the 
same with sufficient water, and puts the straw into the solution, he mixes all 
well together, and leaves the mass for two hours. He next takes fifteen parts 
of sulphuric acid, and adds the same to the last solution, gradually in small 
quantities, stirring all continually, the object being to neutralise the liquor, 
which must be neither acid nor alkaline, therefore the quantity of sulphuric 
acid added must be regulated accordingly. By the addition of the sulphuric 
acid gypsum is formed in the pulp, which is advantageous to the colour, smooth- 
ness, and firmness of the paper; and after the pulp has remained in this state 
for about four hours it may be pressed and freed from the liquor and used as 
ordinary pulp in the manufacture of paper. 

2391. W. E. NEWTON, Chancery-lane, London, “ Preparing the surfaces of 
paper, leather, woven and other fabrics and substances for receiving photo- 
graphic pictures, engravings, lithographs, and prints, and for rendering such 
= Sire and waterproof.”—A comtintiagttes. —Dated 9th November, 











This invention is applicable to the surfacing or enamelling of all kinds of 
paper, of fibrous and textile substances and goods, and also of wood, metal, 
gutta-percha, india-rubber, glass, porcelain, and earthenware surfaces. The 
chief object of the invention is to provide the above-named substances or 
materials with a smooth enamel or surface upon which photographic pictures, 
engravings, lithographs, and prints of all kinds may be taken or printed with 
superior results, and also to render such fabrics a substance both fire and water- 
proof. The invention consists in combining with any of the above-named 
materials or substances an adhesive mixture, filling, coating, or sizing, com- 
posed of gelatine, or any animal glue or albumen, or gluten, or any mixture of 
any two or more of these substances with clay or other aluminous earth, or 
oxide of zinc, or a mixture of clay and zincs The composition when applied is 
subjected to the action of any suitable astringent solution which is capable of 
rendering the gelatinous mixture a body insoluble in water. The astringent 
solution preferred is gallic acid. boracic acid, or tannin, dissolved in water, 
but any other astringent which will produce the above-mentioned effect may be 
substituted. 

2892. T. REDWOOD, Montague-street, Russell-square, London, “ Preservation of 
meat,” -- Dated 10th November, 1865. 

In carrying out this invention the patentee effects the preservation of meat 

by immersing it for some time in a substance kept liquid by heat, which sub- 


. which will be speedily dissolved by the water; thus a 
partial vacuum results, notwithstanding the pressure of the residual gases of 
the atmospheric air, which will admit of a fresh supply of binoxide of nitrogen, 
carbonic acid, sulphurous acid gas, or other gas or vapour, which may exclude 
the infi of the heric air, or have an antiseptic influence on the 
meat, After the introduction of the gas or vapour the case containing the 
meat is to be hermetically closed.— Not proceeded with, 

2922. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Producing 
papermakers’ pulp from cane, bamboo, &c.”—A communication.— Dated 3th 
November, 1865. 

This invention consists in first separating the gummy portions of cane, 
bamboo, and analogous substances, from the fibrous portions of the same by 
mechanical or other suitable means, and then converting the fibrous portions 
en paper pulp by the use cf alkaline and bleaching solutions.-—Not proceeded 
with, 

2929. J. Drxon, Abchurch-yard, London,“ Purifying or refining iron.”—Dated 

14th November, 1865. 

This invention consists in purifying or refining iron when in a melted state 

by projecting it or allowing it to fall down a pit, shaft, tower, or otherwise, 

through the air, in order to bring every particle into contact with the air or 
with other gases which may exist or be generated in the pit, shaft, or tower, 

By thus coming in contact with the air the metal rapidly increases in heat, 

and may be collected at any part of its fall in moulds, or otherwise, in a 

purified or refined state, either partially or entirely converted into malleable 

metal. 

2934. J. T. A. MALLET, Paris,.“* Process for the manufacture of oxygen.”— 
Dated 14th November, 1865. 

The patentee claims preparing oxygen by means of the decomposition by 
heat of the oxychloride of copper, and other like oxychlorides, the solid 
residue of the operation being transformed anew into oxychloride by the action 
of atmospheric air 
2936. H. CLIFTON, Birmingham, “ Making butter.”— Dated 15th November, 

1865, 





This invention consists in producing butter from cream or milk by driving 

or forcing continuous or intermittent currents of atmospheric air into the said 

cream or milk, that is to say, into the midst of the cream or milk, or below the 
surface of the cream or milk. 

2945. W. CLARK, Chancery-lane, Loudon, ‘* Manufacture or purification of 
hydrocarburets, and especially of petroleum oils used for lighting pur poses.” 
—A communication.— Dated \5th November, 1865. 

In performing this invention the inventor distils raw American or other 
petroleum in suitable boilers in order to ¢liminate the essences, which he 
distils at temperatures varying from 100 deg. to 180 deg. Fah., that is, he puts 
aside all liquids having a density not exceeding one pound and "a-half per quart 
(from six to eight per cent. of the mass to be distilled). He then proceeds 
with the distillation and separates the products into two classes; sixty per 
cent. of those first produced, and thirty of those next resulting, are then placed 
apart in the beaters or agitating apparatus; the matters remaining in the 
apparatus consist of tarry residues, which are afterwards distilled, and will 
furnish as much as eight per cent. of lighting oll, being drawn off from the 
boiler by acock at the lower part before they become quite cooled. In order 
to purify the oil separated as above mentioned, and placed in their respective 
agitating apparatus, he adds to the mass number one from three to four 
per cent. of concentrated sulphuric acid, and produces an intricate 
mixture of the matters by a continuous and violent agitation for from one 
and a-half to two hours ; he then allows them to settle for about two hours, 
and decants the petroleum, which is then introduced into a second agitator, to 
which is added about two pounds and a quarter of the re-agent hereinafter 
stated for every 220 gallons, He then adds about twenty-two gallons of water, 
or, preferably, milk of lime, and agitates the whole for an hour; it is then 
allowed to rest, and the petroleum drawn off and preserved in "well-closed 
vessels fit for use.— Not proceeded with. 

2950. A. V. NEWTON, Chancery-lane, London, ‘“‘ Manufacture of caramel.”—A 
communication.— Dated \6th November, 1865. 

This invention consists in reducing caramel to a powdery condition by means 

of a dry base, wherehy it is protected from the air. 

2952. B. JONES, Botolph-lane, London,“ Preserving animal and vegetable sub- 

stances.”— Dated 16th November, 1865. 

when #9 operating to preserve animal or vegetable substances by the action 
thereon of preservative or other gases, difficulty is experienced in effecting the 
desired exhaustion of the atmosphere from the cases or vessels containing the 
matters to be preserved previous to the introduction of such gases. To effect 
this object when employing water or other inert liquid as a means of displacing 
the atmosphere from these cases or vessels, as described in the specification of 
letters patent granted the present patentee, dated 20th June, 1864 (No. 1523), 
and when those cases or vessels are placed in a strong outer charaber, as 
described in the specification of letters patent granted to him and F. H. Treve- 
thick, dated July 31st, 1860 (No. 1859), instead of forcing out such inert liquid 
from these cases or vessels by the pressure of a neutral or a preservative gas, 
he, according to the present improvements, draws off such liquid from such 
cases or vessels so as to create a vacuum therein, and also a smal! portion of 
noes from such outer chamber by the weight of a column of water or other 


liquid. 

2962. P. J. am. Black Rock, Dublin, “‘ Treatment of spirituous liquors.”— 
ed 1 th November, 1865, 

This favention consists in the first place of a process for purifying spirits in 

casks with charcoal in the following manner, he the inventor pours six 

is of p d oak ] into a cask containing one hundred 

and ten gallons, and the same proportion, more or less, according to quantity. 








The liquor is then well roused up for ten minutes with a long stick or rousing 





strength and quantity, and the milk imparts 
mellow flavour it would by age.—Not proceeded with. 


Class 9.—ELECTRICITY. 


seamai pets 2 Magnetic, and Electro-magnetic Apparatus, 
Apparatus, Galvanic Batteries, dc. 
ee Cc. H. ped: ee “Telegraphic inking and marking instru- 
— Dated 23rd November, 1865. 

wit recesden lla es es to cel application td instru- 
ments of a wheel or disc of graphite or black lead or other solid marking 
substance, substantially in the manner and for the purposes described and set 
forth. Secondly, the peculiar arrangement and application of the inverted 
guillotine motion for elevating the band, ribbon, or tape used to receive the ah a 
marks, or impression of the arbitrary characters used in telegraphing wi 
Morse’s or other similar instrument, substantially in the manner described ma 
set forth. Lastly, the combination and use of a ving hite or 
black lead or other solid marking material, in combination with the inverted 
a motion, substantially in the manner and for the purposes described 
and set forth. 





Class 10.—MISCELLANZOUS. 
Including all Specifications not found under the preceding heads. 
2844. H. J. SANDERS, Brighouse, ey ** Machine for drawing corks from 
bottles.” —Dated 4th November, 1 

This invention cannot be Goocrilied wi without fe to the d 

2848. W. BRETT, Hertford, “ Truck or barrow for wheeling and tipping cokes 
coal, &c.”—Dated 4th November, 1865. 

This invention consists of a hollow semi-cylindrical shaped holder, the sides 
and bottom or periphery of which are made of a number of plates or hoops of 
iron, between which plates and hoops respectively, both at the sides and 

bottom, openings of about one inch 7* width, more or less, are left. The 
object of these is to cause the heated mass of gas-coke, furnace 
cinders, or other hot material to be acted upon by the external atmosphere, and 
be more rapidly cooled, thus lessening its injurious effect on the holder. This 
holder, which forms the body of the truck or barrow, is mounted upon two 
standards of a cranked axle, the latter being supported on travelling wheels. 
The cranked axle is fixed to a frame, to which a shaft or handle is fitted for 
moving the whole. The holder can be tipped upon its own axis (which is in- 
dependent of that of the wheels), while both frame and wheels remain 
stationary. It can also be turned over hottom upwards, or nearly so, by raising 
the shaft of the travelling frame. 


2850. J. KING, Endell-street, and A. WATSON, Ely-place, London, ‘* Frames and 
JSastenings of carpet and other bags.”—Dated 4th November, 1365. 

This invention consists in the application of a hinged flap of metal or other 
suitable material to the outer half of such frames. It is hinged throughout the 
length of the straight part of the frame, and falls down so as to embrace or 
enclose the inner half of the frame when the bag is closed. The hasp or part 
receiving the bolt of the lock or fastening is on the hinged flap, and enters 
through the inner half of the frames, and is secured therein by the lock which 
is fixed on the outer half of the frame as usual. The hinged flap may be 
otherwise fixed in the closed position. By this means (the two parts of the 
frame, although locked only in the middle as usual) a rigid gripping of the two 
parts of the frame is maintained throughout the length of the hinged flap, and 
prevents the frames gaping as they usually do when bags are full, and even the 
breaking of the frames, which sometimes occurs. 

2852. W. GARDNER, Queen-street, Cheapside, London, “ Locks."—Dated 4th 
November, 1865. 

These locks are designed and constructed upon such a principle that any 
attempt to force back the bolt by pressure on the end thereof will cause certain 
parts of the lock to assume such a position as to render it impossible to move 
them, and the greater the pressure applied to force back the holt the greater 
will be the resistance thereto, and as long as this pressure is continued it will 
be impossible with any instrument whatever (even with a key especially made 
to fit the lock) to raise the tumblers into a position to allow the bolt to be 
thrown back, and the introduction of gunpowder or other explosive material 
through the keyhole is effectually prevented. The bolt is thrown in and out of 
its socket by the turning of a key in the usual manner. 


2854. J. C. EDINGTON, Leicester-square, London, “ Extinguishing fires in ware- 
houses, offices, dwelling-houses, theatres, &c. "Dated 4th November, 1865. 

This invention relates to a peculiar c ination and arr of water 
tanks, pipes, and Jets, in a with the interior and exterior of buildings, 
with a view to the i hing of fires therein, and consists in in- 
troducing into the building to "be so protected a ramification of water pipes 
which shall lead into any one or more of the apartments, staircases, or other 
parts of the building, and be provided with a number of jet pipes or tubes at 
different angles at those parts of the building to take fire.— Not proceeded with. 
2357. W. T. HAMILTON, Rathmines, Dublin, “ Bit for boring mortices in wood, 

&e.’’—Dated 6th November, 1865, 

This bit is of a spiral form, its end being either spear-shaped, or of any other 
usual form of auger for penetration. Its spiral sides are formed to cut edge- 
ways when the object to be mortised is made to travel sideways, in the manner 
commonly called slotting. It may be either turned as a screw out of a solid 
piece of steel, or it may be forged by twisting into a spiral a blade of steel, thick 
along its middle and thin along its edges. These edges may be divided into 
distinct cutters, or slightly hollowed, or at various inclinations to the axis, 
according to the nature of the material to be cut. 

2861. R. FLUDE, Leicester, “* Apparatus for finishing the soles of boots and 
'—Dated bth November, 1865. . 
This invention relates to the manufacture of boots and shoes, and consists of 
'Yy or ar adapted as an improved means for finishing the edges 
and bottoms of the soles and heels of the said articles. The machines for finish- 
ing the edges (which constitute the first part of this invention) are formed and 
operate in the following manner :—Uypon a shaft mounted in a suitable stand or 
frame, so as to rotate by hand or other power, the patentee fits one or more 
discs; the shaft, which may be hollow or solid, is turned up true, and the discs 
are bored to fit the shaft accurately, and are keyed thereon At the side of 
these discs he fits a guard flange or feather, the boss in the centre of which is 
also bored to fit the shaft accurately, but somewhat Joosely, so that the feather 
will remain stationary while the shaft rotates. The discs have their peripheries 
(in the direction of their respective axes) straight, concave, or convex, as re- 
quired. These surfaces being carefully turned and burnished, or polished, are 
indented, corrugated, serrated, or notched. The discs thus formed and fitted 
operate by being caused to rotate while the edge of the sole or heel of the boot 
or shoe is brought into contact with their peripheries; the feather or guard 
tlange is inserted between the sole and uppers, and the boot or shoe being moved 
or turned about the operator the edge has the finish imparted thereto. The 
disc, if required, may be heated by means of a gas jet or jets, or otherwise, ex- 
ternally or internally, as may be found most advantageous. The discs and 
shaft may be mounted in a horizontal, vertical, or inclined position. The Second 
part of the invention relates to the means for finishing the bottoms of the soles 
and heels. For this purpose the patentee uses an endless band of leather, 
cotton, or any other suitable material, the face of which is covered with emery, 
glass, or other equivalent. This band is passed over suitable drums, horizon- 
tally or vertically, and being driven thereby, by hand or otherwise, the bottom 
or waist of the sole or bottom of the heel is brought into contact therewith, and 
is thus dressed and finished as required. 
2862. W. HEBDON, Mortimer-road, Kingsland, 
woollen and other cloths.” —Dated 6th November, | 

For the purposes of this invention a rotating po News is used, the circumfer- 
ence of which it is preferred should be a yard, but this is not essential; but 

be its d it should be such as to give precise measures at “each 
revolution, and these revolutions should be indicated by a pointer on a dial, 
graduated in such manner as to show the number of yards, and parts of a yard, 
which have passed through the hi The hinery is peculiarly applica- 
ble in the measuring of woollen and other fabrics which are measured when 
folded longitudinally, and where it is requisite that the measuring should be at 
the crease and not at the selvage or list. The cylinder above mentioned is 
covered with plush, or like fabric, for a part of its length, so that the selvages 
or lists of the fabrics being measured may come on a part of the roller which is 
uncovered, whilst the crease comes to the covered end of the roller. The cylin- 
der is at one end driven by a winch handle by hand, but it may, if desired, be 
otherwise driven, and at the other end the axis of the cylinder is geared with 
an upright shaft, which, by a worm, gives motion to a worm wheel, the axis of 
which gives motion to a pointer, and there is a dial graduated as above ex- 
plained, so that as the pointer is caused to rotate it will indicate the number of 
yards or other measure. There is a pressing roller used with the cylinder of a 
length corresponding with the length of the cylinder, which is covered as above 
explained ; hence it will be understood that the selvages or lists of a folded 
piece of cloth will not be pressed on, but will be beyond the end of the pressing 
roller, but the crease, and parts intermediate of the crease and the lists or sel- 
vages, will be pressed on by the pressing roller. 


2871. H. HIDES, Mortimer-street, Cavendish-square, London, “ Splint for surgical 
purposes. "—Dated 7th November, 1865 . 
This imp d splint is i ded to be a for the reduction of fractures and 
sprains, and for other similar surgical purposes, and consists of a combination 
of materials which, when applied to the limb, are in a plastic state, so that they 
can readily be moulded to the required form, but will harden in about half an 
hour. The material of which the splint is composed is felt, upon which is 
cemented a layer or lining of chamois leather. This material may be kept in 
sheets of any convenient size, and may be easily cut to the proper form and 
dimensions when required for use. 
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June 22, 1866. 
GENERAL TRADES 


THE IRON, COAL, AND 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent. ) 

Tae Iron TRADE: No Great : Prevalence of Half-time: 

Probable Increase mad Ton the Continental War : Prices 

—Pie Iron: Slight Improvement : i 

ey Vendors—Coa : Better Demand—HARDWARE TRADES : 

i. Economy 1n Foop: Valuable Culinary Inven- 

tions—TuE Security or SAFES PROM BurGiars: A Wedge- 
proof Safe—LaBouR MovEMENTS IN WOLVERHAMPTON. 


WE cannot re any great change in the condition of the iron 
trade of this distri During the past week very few new orders 
have come to hand, alth Scene tt oes that merchants 
have some tolerably val ifications to give out. A reason 
for their refraining from distributing these is found in the fact 
that we are very near the end of the quarter, and merchants 
scarcely ever give out their orders until after the quarterly meet- 
ing. At the ironworks, therefore, half-time continues to prevail, 
and in most instances preparations are being made to take advan- 
tage of the dulness, and ‘‘ account for stock.” 

On ’Change in Birmingham yesterday (Thursday) and in Wol- 
verham: on the previous day, there was only a small attend- 
ance of ironmasters, and the business done was exceedingly 
limited. There was, however, a t+ deal of discussion as to 
the prospects of the iron trade. in influential masters are 
inclined to think that the war on the Continent will not affect us 
to so serious an extent as has been anticipated, but that it will 
rather benefit the trade of this district. During the Crimean war 
the ironworks were un’ busy; and, as the dispute between 
the two countries will doubtless close many of the Prussian and 
Austrian ironworks the probabilities are that the necessities of 
the hostilities will cause the contending ies to send to this 
country for various descriptions of finished iron. The high price 
of ee still much complained of, and the feeling is widely 
spread that until the rate of discount has been somewhat reduced 
no great change will comeabout. It is still generally thought that 
no reduction will be made in the ‘‘list” at the prelimi meet- 
ing, which will be held in Birmingham on Th next. 

A slight improvement has taken place in the demand for pigs 
since we last wrote, and makers of first-class brands do not appre- 
hend that it will be necessary for them to relax their rates. ith 
inferior qualities, however, the case is different, and though prices 
are undoubte“ly firm at this time, makers yet think that after the 

i meeting a reduction will be expected, and will be pro- 

ig iron. The complaints 
ig iron were more loudly 
as to the reluctance of the yo 
that 


bly obtained, by the purchasers of 
indulged in last week by the vendors o’ 
heard yesterday in Birmingham 
sumers to permit deliveries to be continued. wp @y 4 
buyers say that they have no room for the iron, and that they are 
very much overstocked; when, es they allege, the quantities in the 

ion of consumers are unusually sm: These men, however, 

‘orget that in addition to the Fie which consumers hold, they 

— large quantities of puddled bars—quantities which have 

increasing ever since the time when, recently, masters de- 

termined that they would not keep on their — a longer time 
per week than was required by the necessities of their mills. 

There has been a brisker demand for coal during the week, but 
the miners are as yet far from being fully employed. The im- 
provement, however, has been more observable in the domestic 

the manufacturing department. 

The hardware trades of this district remain in pretty much the 
same condition as leastreported. In Birmingham there is a shade 
better inquiry for most descriptions of goods manufactured in that 
town, and the same remarks will apply with almost equal truth to 
the industries of Wolverhampton and neighbourhood. At Willen- 
hall the lock makers area little more fully engaged; but as regards 
other towns we have no Sane to report. 

Some weeks ago we ref to the great trade that is being done 
at one of the largest tin-plate and japan works in Wolverhampton 
in the ng ag of an improved cooking kettle. We must now 
state that the demand keeps up from all parts of the kingdom. 
The invention is that of Captain F. Warren, and it consists of a 
three-fold apparatus sha) either round or oval, or bellied oval. 
The first vessel is intended to contain water, and into this fits a 
kind of basin, which is let down into the water. A pipe passes up 
through one portion of it near to the edge, which conveys the 
steam from the first vessel and passes itjinto the third vessel, 
which fits upon thesecond. This third is a steamer without the 
usual orifices, the steam being made to impinge down upon the 
vegetables by means of a pipe which brings it up from the side of 
the second vessel before described, and thrusts it into a protected 
opening, also in the side of the last-mentioned receptacles. 
Into the second, or middle vessel, it is intended that meat or 
es or game, or fish, should be introduced, and cooked by the 

eat secured by the boiling water in the first vessel, and also from 
the steam secured by the steamer which fits upon it having a 
double bottom, through which the steam is made to pass on its 
way to the steamer. The heat obtained from the boiling water at 
the bottom of the vessel, and from the steam at the bottom of the 
steamer—which fits into the second vessel, and forms the lid to it 
—is intense, and its effect upon the joint placed in the pan to be 
cooked is such that a leg of mutton of 10lb. weight can be 
cooked in three hours. The operation completed, the joint is found 
to be surrounded bya quantity of its own juice, at thesametime that 
it has swollen, and has lost probably not more than three-quarters 
of a pound in weight, which, as compared with the ordinary mode 
of cooking, would be a saving of perhaps 2 lb., while a joint is more 
tender than if it had been roasted or boiled, or steamed in the 
ordinary way. The lid of the steamer, like the bottom, is also of 
double construction, so that if it is not necessary to use the steamer 
it can be dis with, and its lid used as the cover of the cook- 
ing pan. We regard the invention as a very great boon at a time 
when meat is so dear, and the very great demand which is expe- 
rienced for the article is indicative of the wide appreciation in 
which it is held. The manufacturers are Messrs. H. Loveridge and 
Co., of Wolverhampton. During our visit to their works we were 
shown another article by the same inventor, which, because of its 
excellence, will meet, we have no doubt, with a very large sale. It 
can be described as a small ing-pan, made of a thin-gauged 
iron, tinned within and without, and having a corrugated 
bottom. This pan has another, which fits upon the top; it is, in 
fact, a double of the one beneath it, and loll om joined together 
by a cliporhinge. The boiler, for so we must term it, apparently 
combines all the advantages of the grid-iron and frying-pan, and 
will ce a the chop, steak, omelette, or fish, or whatever else 
may be placed within it from being smoked, and the cook must 
be very careless indeed if she allows the viands to be burnt, for to 
prevent burning, the boiler has simply to be turned over, and 
with it the meat inside, until the cooking is completed. So 
pone pay | is the heat economised, first by the corrugated bottoms, 
and next by the perfect fitting of the two parts of the boiler, that 
over comparatively a quiet fire a steak or chop may be well 
cooked in eight or ten minutes. Our recommendation to the 
manufacturer was that he should call it the ‘‘Bachelor’s Broiler,” 
for it struck us that to many thousands of young men it would 
prove a great boon. We cannot conclude our notice without 
——, an earnest hope that the inventive faculty of the 
nation be turned more in the direction of economy of this 
class than has hitherto been the case, and that clever men who 
are anxious to economise fuel will not deem it beneath them to 
ae pet to give to the world inventions which shall economise 


We have before remarked that the exploits of the London 
burglars upon the premises of Mr. Walker, the jeweller, and the 
subsequent trial between Mr. Walker and Messrs. Milner, have 
led to great efforts being put forth by the safe-makers to increase 
the security of their wares, Since that time as many as forty 





as 
opened 
at , and stole property 
weeks ago, has shown that the thieves 
have improved in their method of attack since the robbery at Mr. 
Walker’s. In the opening of Mr. Walker’s safe no drill was used, 
but the outside band was forced partly away from the left-hand 
side of the safe, sufficiently to allow the point of the crow-bar to 
enter and bite under the -plate. With the stamp-offics safe, 
however, the bi drilled a piece out of the front of the 
outside band at the extreme left-hand corner over the door. 
by: then cut the piece so drilled square, which exposed the back 
of the door-plate, ind which they drove their first wedge or 
chisel. Next, ~ forced another a few inches from the 
first but against the face of the outside band, which brought 
away the door-plate sufficiently to allow the crow-bar to be 
got at at the back of the door, as with Walker’s safe, and with 
one wrench the door was opened. We examined the safe 
after the robbery, and, with the exception of the prise—about lin. 
je }in.—cut out of the outside band, scarcely a mark was observ- 
able on the exterior. In respect of the new safe which has just 
been sent from Wolverhampton, the object of the inventor seems 
to have been to construct it without any additional mechanism to 
the ordi safe, so that it shall be impossible for a burglar to 
insert a wi around any portion of the door at all. By makin 
a safe wedge-proof it is also crowbar proof, as the crowbar is o 
no value without a bite anda fulcrum. Mr. Price’s doors being 
case-hardened, he had only to carry this principle a little further 
and case-harden the frame into which the door fits, and this is what 
he now does, and in addition forms the inner frame of bars 5in. 
wide by lin. thick, which, instead of being dovetailed atthe corners, 
as is usual in all safes, he bends the bars. In order to make the four 
pieces into one continuous ring or band, he dovetails the straight 
pieces into the bent pieces, and so obtains the great strength such 
a ring or band of iron is capable of giving. This case-hardened 
continuous ring or band is put inside the body plates—not outside, 
as in the safes opened at Walker’s and the Manchester Stamp-office. 
As a further protection, if thought to be necessary, the inventor 
welds another bar of iron 5in. by §in., and shrinks on to the out- 
side at the back and front of the safe. The construction of this 
safe is decidedly simple, and it seems to us to offer a very great 
amount of resistance to the operations of the burglar’s implements, 
which have recently _ so destructive of security. ose 
owners of safes who have purchased “‘holdfasts” constructed 
since February, 1865, would do well to make themselves familiar 
with the different improvements which have since that time been 
adopted, for it should be known that Messrs. Milner announce that 
any safe made before that date would have been opened by the 
same process—‘‘ the use of the wedge and crowbar.” They add 
that since that time they have adopted the most effectual means 
of prevention. Another safe maker in Wolverhampton, however, 
has patented a process whereby these old safes may, he alleges, be 
all made perfectly secure. e have not yet seen this principle 
practically applied. 

Applications for advance of ‘ap are being made by a large 
number of workmen employed in different industries in Wolver- 
hampton. The steel coffee-mill makers of the town have given 
notice that they will strike work after the 7th ult., until they 
obtain an advance of 2s. 6d. in the pound on all work connected 
with their trade. The cabinet lock-smiths and key makers there 
have also requested an advance of 5 per cent. on the discount and 
10 per cent. on the nett prices now paid by their masters. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent. ) 
Tue Iron TRADE: Works Employed on Old Orders: Falling off 
in the Demand: Causes of the Falling-off: The American Inquiry: 

Pig Iron~Tue Tin PLATE TRADE—THE STEAM AND HOUSE 

CoaL TRADES— WELSH v. YORKSHIRE IRON: Important Tests 

at Birkenhead—TuE DIFFICULTY IN USING ANTHRACITE FOR 

SMELTING OVERCOME—MR. WARINGTON W. SMYTH ON THE 

Scarcity OF LABOUR IN SouTH WALES. 

Iy the iron trade the men are as well employed at the mills and 
furnaces as they have been during any portion of the present or 
past quarter; but how long this state of things will last depends 
almost entirely on the extent of old orders, for the trade, so far as 
new orders are concerned, rules flat and inanimate. In fact it 
could not be well in a much more depressed state, and the less 
restrictive character of the money market has not produced any 
perceptible improvement in home transactions. Among the rea- 
sons assigned for merchants so pertinaciously holding back 
their orders for finished iron, is an anticipation on their part 
that makers will, at the approaching preliminary meeting, de- 
clare a reduction on the present list prices; but, according 
to the opinion of those best acquainted with the trade, 
that expectation will not be realised. It is, however, considered 
by many ies that the backwardness alluded to is mainly owing 
to the feeling of uncertainty in financial matters which the crisis 
produced, and the recent heavy failures have confirmed. The con- 
tracts that have been given out are only of an unimportant 
character, and the new quarter will make its appearance before 
parties will enter fnto any more transactions than they can 

ibly help. In the foreign trade it may be said that the 
Seclesetion of war between Austria and Prussia and Italy cannot 
make business worse than it has been since the Germanic compli- 
cations commenced. The uncertainty which existed was, if any- 
thing, more injurious than the reality of war; and the old adage 
holds good in war, as in everything else, that when matters have 
come to their worst signs of eae te may be ex d, 
Large exports of rails continue to be made to America, and a few 
orders have been received; but the demand is not so active as was 
anticipated, and theold retarding question to operations—increased 
import duties on British manufactured iron—is again cropping up. 
Business with British North America is tolerably » whilst 
some orders have been delivered in this district from Russia, to 
the markets of which a fair bevy A of railway iron is being sent. 
Considerable exportations of rails have also been made on Spanish 
account. There is not much demand for pig iron, and quotations 
have still a downwaré tendency. 

For tin plates there nas been a slight rally in prices, but there is 
no substantial improvement to report. 

The steam po proprietors are busy, and orders on foreign 
account, especially from the Continent, are coming in freely. 
The inland demand is also active, and considerable quantities are 
sent to Birkenhead and the London markets. local consump- 
tion of house coal has fallen off, and the coasting trade is below 
the average. 

Within the last two or three years it is satisfactory to find that 
the Welsh ironmasters have paid more attention to quality than 
they formerly did. Yorkshire had always to be looked to for 
best heavy plates, but South Wales is now becoming a keen com- 
petitor with the makers of that district. As an instance of what 
is accomplished at the Welsh works it may be mentioned that at 
Blaenavon they arenow rolling plates of no less than 30cwt. to35 cwt. 
The Blaenavon Company have been supplying Messrs. Laird Brothers, 
of Birkenhead, with plates, and from tests made by Government 
inspectors at the rend of that eminent ee the plates 
bore a tensile strain fully equal to the best Yorkshire. The 
plates tested averaged from 1 Sat, te Se uty sae 
selected quite promiscuously from the order as deliv: 
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following sre the particulars of the and they speak for them- 
eee Oe eee can now turn 
_— 
PARTICULARS OF TESTS. 
Breaking strain per square 
inch in tons. 
With the Across the 
5 grain. 
No. I test... .. «+ «. | Brokeat .. 25°38 23°34 
” 26°54 22°86 
BMo.B'», oo oc ce oc | BrOkeoat 2. oo 26°14 24°10 
” 24°82 33°34 
WAS co.cc on. co. co-| Gem, oe 26°82 26-18 
” 28°06 26°18 
We. 4 g co ob cc ce | BECRBE oe os 25°78 2.74 
” 25°22 22°54 
No.5 ., .- «+ «+ «+ | Brokeat .. 26°62 24°06 
® 27°02 24°06 
a eee 26°90 25°50 
” 26°02 24°98 
NO.7 » os oe co oe | BrOkoat .. a 25°66 
“ 25°42 21°90 
Averaging .2 22 ss sc 8 0% 08 26°17 
Averaging Government test .. ..' « 22° 18° 
Excess of Government test .. .. «+ 417 583 
Malleable tests “ good.” eee - 


The Times’ correspondent ‘‘ Y.,” in an article on anthracite coal 
in that jruee. says :—“‘ Hitherto the difficulty of smelting iron 
in South Wales with anthracite has proved nearly insu 
owing mainly to two causes—decrepitation, and the consequen 
production of refractory agglomerations of anthracite dust and 
slag, whereby the working of the furnace has been either greatly 
deranged or actually stopped. The late Mr. Crane was the first 
person who attempted, many years ago, to use anthracite in the 


smel of iron at Yniscedwin Works; and it is at the same 
works that this im t+ problem seems to have been at } 
sAtisfactorily solv: Mr. 8. H. Blackwell. Many failures 


b 
to be encountered, pte | the project was about to be abandoned as 
hopeless when fortunately it was decided tht a final experiment 
should be made. The internal form of the furnace was modified 
four months ago, and ever since the results are stated to have been 
satisfactory. e ton of pig iron of the qualities known as Nos. 2 
and 3 is now produced in the furnace with a consumption of less 
than one ton of coal. The report for the week ending June 10th 
shows that in that week 128 tons 4 cwt. pig iron were made with 
112 tons 10 ewt. of coal in the proportion of 1 to 0°88. This is a 
great achievement, and one which may be justly regarded as of 
national importance. In the United States there is a fine quality 
of anthracite which has been largely applied to the smelting of 
iron, but with a consumption of nearly two tons of coal to one ton 
of pig iron. Weight for weight anthracite contains more heat- 
iving power than any other kind of coal; but as it does not 
flirect ly yield volatile inflammable gas like ordinary bituminous 
coal, it has not been used in reverberatory furnaces, where flame 
is required. It is, however, demonstrable that, by suitable 
arrangements, copious and intensely hot flame may be 
exclusively from anthracite. From constant experience in its use 
in furnaces during the last fifteen years I have no hesitation in 
ing that this beautiful and smokeless fuel is capable of being 
applied as a perfect substitute for smoky bituminous coal, both in 
houses and manufactories.” 

Mr. Warington W. Smyth thus writes to Messrs. Nixon and Co., 
who had stated they had been informed that’ great numbers of 
Cornishmen were emi ing Se America for employment, while 
there is plenty of work to be obtained in the Aberdare i 
“* Lostwithiel, Cornwall—Dear Sir,—I am obliged to you for the 
information given in your letter of the 26th ult., and it is a matter 


of surprise to me that you should meet with any difficulty in 
obtaining ‘sag od men, when I see what high can be made 
y it pays a man better to cut with you than 


in a pits. 
to be an officer in the army or navy, or to be a curate in a church ; 
and as you give your Yo plenty of wind, what with your 
furnaces and your great venti = machine, there is a 
complain of with respect to unhealthiness of occupation. 
gee of good fellows in a tin -_ ee en it teeny 
and often in very poor air, who wow glad eno 

could make but half of the amount which an industrious ad 
able tc ensure himself in some of your steam-coal collieries. —I am, 
dear Sir, yours truly, WaRINGTON W. SmyrTu.” 





SCOTLAND—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 


Tue GLASGOW Pic IRON MARKET—SHIPMENTS DURING THE PAST 
WEEK—MANUFACTURED IRON— EXPORTS FROM GLASGOW OF 
Inon &0. DURING THE PAST WEEK—THE COAL TRADE, AND 
QUANTITIES SHIPPED—LAUNCHES BY MESSRS. HEDDERWICK AND 
COMPANY, AND Messrs. ALEX. STEPHEN AND Sons—THE ForTH 
Bripce—TueE Lock-ouT ON THE CLYDE—NEW DESCRIPTION OF 
ILLUMINATING GaS—SUCCESSFUL EXPERIMENT. 

In pig iron a fair business continues to be done. On Friday the 

market fell to 51s. 6d., and this morning (Wednesday) business was 

again done at 51s. to 51s. 6d. but immediately improved up to 53s., 
cash down, paid, closing steady at this. 


The on rage of the week, it will be observed, are, for the first 
time, alig tly in excess of those of the corresponding week of last 
year. Foreign and coastwise were as follow :— 

Ports. Foreign, Coastwise. Total. yoy . 
Tons. Tons. Tons, Tons. 

Glasgow.. ». ». 23292 .. 1,708 .. 4030 .. 1,668 

Port Dundas... .. — o 70 ee 70 oe 30 

Bowling oo — oo 340 ee 340 oe 160 

Greenock «+ «es 297 oe 200 ee 497 ee _ 

Irvine (two weeks) — oe 85 ee 80 ee 80 

Trom .: 0 of = we Sh. | ee ee 376 

Ree. ws 20 ve ee 125 205 oe 807 

Grangemouth* .. },603 ee 981 ee 2,584 2,151 

Leith .. «+ «+ 2,054 ee eo « 8 -. Oe 

Alloa & Charlest’n 70 os 8. é 125 oe 245 

Bo'nesst ee co 100 oe 285 ee 385 ee 94 

Burntisiand .. «. — es Do return .. _ oe 10 

Total se .. 6876 .. 6,945 13,821 .. 18,240 

Manufactured Iron.—The market is quiet, and, for cheaper 

brands, prices tending rather downwards. The strike and lock-out 


with the shipbuilders has lessened the demand considerably for all 
kinds of shipbuilding iron, so much so that many of the smaller 
works continue to work little more than half time For 

the ——— given out are small; and altho there are 
several inquiries for shipment buyers assert they can on more 
favourable terms both in Staffordshire and Wales. The makers of 
a first quality of iron adhere closely to list prices—£8 per ton; 
but = one rng | business i done at £7 10s. ton. 
Conside the price of pig iron this ma: 

but coal as well as labour are extremely hi leaving a very smali 
margin of profit to the manufacturer. llowing may 
considered the current rates:—First brands, common bers, £8; 
second do., £7 12s. 6d. to £8; nail £8 to £8 10s. ; angle iron, 
£8 5s. to £9; plates, £8 17s. 6d. to £11—all f.0.b. less usual discount. 
Iron ex to the following ports last week :—From Glasgow to 
Alexan cast railwa 350 tons; to Batavia, Samarang, 
and Sourabaya—gal 0 tons; cast hollow-ware, £76 10s.; 
to Bombay—cast, 174 tons; castings, 1544 tons; wrought, bees 
ouveniael 154 tons; railway 361 tons; to Bordeaux — 765 tons; 
to Cronstadt — cast pipes, 388} tons; ditto collars, tons; to 


sent to Leith for transshipment. 
sent to Leith for transshipment. 





* Besides 581 tons 
t Besides 230 tons 
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— cast fire-ranges, £34; work, £2,300; to 
pig. 142 tons; to Dunkirk—pig, i 
Halifax, N.S.—pig, 200 tons; 
Kingston, Jamaica —cast boilers. 
£60; manufactures, £340; to Matanzas —cast 
to Miramithi — pig, 30 tons; bar, 83. tons; wro' ; 
£10; ditto rings and washers, £29; ditto spikes, £34; ditto 
anchors, £9; ditto chains, £51; wire ropes, £3; sa ; 
to Montreal, Quebec, and St. John, N.B.—pig, 200 tons; bar, 
200 tons; wrought, 6} tons; ditto axle, 2 tons;. ditto bolts and 
nuts, 20} tons; ditto covers, 3} tons; ditto nails, 2 tons; ditto 
rivets, 24 tons; malleable tubes, 14} tons; angle, 31} tons; hoop, 
3} tons; plate, 29 tons; sheet, 24 tons; to Naples, &c.—cast pipes, 
85} tons; wrought propeller, £220; to New York—pig, 350 tons; 
cast tubes, 80 tons; to Port Chalmers, N.Z.—galvanised, 15} tons: 
wrought bedsteads, £26 10s.; to'Quebec—cast hollow-ware, at tons; 
ditto camp ovens and covers, £48; to Rio Janeiro—cast, 53 tons; 
ditto hollow-ware, 24 tons: ditto manufactures, 7 tons; ditto pots, 
13 cwt. From Bowling Bay to St. John, N. B.- pig, 420 tons. 
From Greenock to Bombay — castings, 23. tons; cast railway 
sleepers, 1,363 tons; wrought, 7 tons; ditto tie-bars, 100 tons; 
to Caleutta—cast sleepers, 747} tons; wrought jibs and cotters, 
5} tons; ditto tie-bars, 108 tons; to Dunkirk—pig, 297 tons; 
to Melbourne—cast hollow-ware, 1} tons; wrought nails, 4 ton ; 
to Otago, N.Z.—galvanised sheet, 12} tons ; to Sydney—pig, 200 
tons ; cast pipes, 56} tons ; ditto railway chairs, 119} tons ; galva- 
nised, 70 tons. From Ardrossan to Boston—pig, 950 tons; to 
Charente—pig, 200 tons ; to Huelva—pig, 155 tons ; to Seville— 
pig, 150 tons. From Grangemouth to Calais—pig, 250 tons ; to 
Cronstadt—cast pipes, 305 tons; to Dieppe--pig, 173 tons; to 
Dunkirk—pig, 450 tons ; to Hadersleben— pig, 30 tons; to Ham- 
burgh— pig, 50 tons; to Iceland—bar, £25; to Rotterdam—pig, 
350 tons ; to St. Vallery—pig, 115 tons. From Leith to Antwerp 
—pig, a quantity ; to Calais—pig, 232 tons; to Copenhagen—pig, 
a quantity ; to Cronstadt—pig, 359 tons ; to Drontheim—pig. 150 
tons ; to Faaborg—pig, 25 tons; to Hamburgh—pig, a quantity ; 
to Rotterdam—pig, a quantity ; to Wismar—pipes, 50 tons ; wire, 
4 bundles. ‘ ‘ 
In coals there has been no material alteration of prices during 
the past week; sales have been somewhat limited, owing to the 
lock-out among the shipbuilders, and the consequent depression in 
various branches of the iron trade. The following advices of coal 
shipments show an amount considerably under that of the corre- 
sponding week of last year. The returns are:— 
Ports. Foreign. Coastwise. Total. 
Tons. Tons. 
248 . 3,520 


Same week 
last year. 
Tons. 
-- 5,634 
e 250 


Tons. 
«+ 3,272 


Glasgow . 
Port Glasgow .. « — oc ce e ee 
Greenock .. «2 «© = os ee oo ee 84 oe 
Ardrossan .. «. «+ 1,054 oo BAT ce 
Irvine (two weeks)... — e 618 «e 
Troon .. eo co 1,538 ee 7,715 oe 
Grangemouth .. .. 3,087 - 3,260 

Bo'ness 272 705 


- 759 
» 3,259 
- 9 
ee 8,330 
+. 2,490 
- 1,696 


Totals... .. 6,197 o. ++ 12,034 «2 09 18,231 «2 0+ 23,527 


Coals exported to the following ports last-week: —From Glasgow 
to Batavia, &c.,300 tons; to Lisbon, 450 tons; to Matanzas, 80 tons; 
to Quebec, 27 tons; to Rio Janeiro, 73} tons; to Seville, 470 tons. 
From Greenock to Quebec, 428 tons. From Ardrossan to Bayonne, 
220 tons; to Bordeaux, 362 tons; to Charente, 454 tons; to Naples, 
315 tons; to Seville, 238,tons. From Grangemouth to Christiania, 
210 tons; to Christiansand, 125 tons; to Copenhagen, 424 tons; to 
Dantzic, 360 tons; to Faxae, 405 tons; to Griefswalde, 370 tons; 
to Flensburg, 160 tons; to Hadersleben, 95 tons; to Hamburgh, 
480} tons; to Maudal, 40 tons; to Bostock, 353 tons. From Leith 
to Cadiz, 221 tons; to Cronstadt,'1,188 tons; to Genoa, 500 tons ; 
to Hamburgh, 590 tons; to Stege, 60 tons. 

Launches.—Messrs. Hedderwick and Co., launched on the 14th 
from their building yard at Govan, an iron sailing barque of the 
following dimensions :—Length, 151ft.; breadth, 27ft. 6in.; depth, 
17ft. 6in.; register tonnage, 500. She was gracefully named River 
Clyde by Mrs. Shearer, the lady of Captain Shearer, the superin- 
tendent of the vessel, and thereafter slid swiftly into the river. 
She has been built for the copper ore trade, and is the third vessel 
built by this firm fpom the same model. Her owners are Messrs. 
Hargrove, Ferguson, and Co., of Liverpool. A remarkably fine 


composite sailing ship of 850 tons, and 15 A‘ at Lloyd’s was 
ae 1 and 


M’Kenzie, of Glasgow, for the purpose of } ing gas of good 


reducing common house or steam a 
damping it with a small ion of shale oil, he produce a 
superior gas at about half the cost of the at ¢ paid in 
this country for the same commodity. phat saan y made in 
Johnstone, we ,has been entirely successful, and it 
ag jay Sag better known to come into more general use. 
Mr. MW’ ie has obtained letters patent for his invention. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Correspondent.) 

LivERPOOL: Mersey Docksand Harbour Board: Shipping Tradeof the 
Port—MIpLanD RaILway: Communication between Nottingham 
and Manchester—Hvu.: Launch of a Screw Steamer : Trade of the 
Port—NEw BRIDGE AT MANCHESTER —STATE OF TRADE: Shef- 
fied : South Yorkshire—RatLwaY STATION ACCOMMODATION AT 
Preston—-HvuLt West District DraiInaGE Works—Nortu- 
Eastern District: Shipbuilding: Trade at Hartlepool and 
in the Cleveland District—THE CoTron SUPPLY QUESTION. 

THE shipping interest of Liverpool is stated to be in a thriving 

condition. Although the belligerent governments have notified 

that they will respect private and neutral property, the incon- 
venience and delay attendant upon the stoppage and search of 
ships, and the process of adjudicating upon cargoes, will make it 
difficult for Austrian, Prussian, and Italian ships to obtain freights, 
and will tend to the shipment of the largest portion of produce 
and manufactures in neutral bottoms. The return of ships 
reported inwards at Liverpool during the past official week 
shows an increase of forty-nine ships and 28,985 tons, aad the 
number cleared outwards shows an increase of twenty-one ships 
and 13,844 tons. The total increase from the Ist January to the 
9th June is—of ships reported inwards, 556, and 477,979 tons; 
and outwards, 416 ships, and 311,703 tons.. At the last sitting of 
the Mersey Docks and Harbour Board Mr. Hubback stated that 
the result of the working of the warehouses, made up to the official 

ear closing in June, 1865, showed that the Albert Dock ware- 
seein left a clear profit of 6 per cent., the Stanley warehouses also 

6 per cent., and the Wapping warehouses 10 per cent., making an 

average of £7 6s, 8d. percent. forthewhole. Mr. Tobin remarked that 

Mr. Hubback had rather understated than otherwise the result of 

the warehouses. Taking them in cycles of three years each, he 

found that in the Albert Dock the amount transferred during the 
first three years was £52,000; the second, £62,000; the third, 
£66,000; the fourth, . £81,000; and the fifth, £93,000. In the 

Stanley dock during the first period the amount was £26,000, and 

during the last £36,000; and the same with regard to the Wapping. 

Working out these figures the return, instead of being as stated by 

Mr. Hubback, taking the average of the last three years, was— 

Albert, 9 per cent.; Stanley, 7 per cent, (and this had. been greatly 

affected by the American trade last year, when the falling-off was 

considerable) ; while in the Wapping the return was no iess than 

12 per cent., thus showing a very satisfactory state of things. 

Mr. Tobin stated that the Works Bill for the alteration of the 

Birkenhead docks had received the royal assent, and that another 

bill promoted by the board was waiting for the royal assent; and 

he took the opportunity: of remarking that the railway companies 
had met the board in reference to their Works Bill in a very fair 
and conciliatory spirit. 

A select committee of the House of Commons, appointed to 
consider bills promoted by the Midland Railway Company for 
providing more direct communication between Nottingham and 
Manchester, has unanimously approved of an extension from 
Nuneaton to Manchester. <A project of the North-Western Com- 
pany for opening up the traffic of the Erewash Valley district was 
thrown out. 

Messrs. Earle, of Hull, have launched a screw-steamer named 
the Vine. The vessel has been built for Messrs. Leetham Brothers, 
of Hull, she is about 660 tons measurement, and is intended for 
the Baltic and Mediterranean trade. In 1865 the number of 
British sailing and steam vessels entering the port of Hull in the 
coasting, colonial, and foreign trade was 2,820, with a tonnage of 
589,287. ‘eign ships entering, 1,386; tonnage, 293,882. The 
British vessels clearing outward were 2,699, with a tonnage of 
6663558 ; foreign, 1,287 vessels; tonnage, 270,271. On the 3lst 
D ber the number of sailing vessels registered at the port was 





launched on the same day by Messrs. Alexander Stey 

Sons from their shipbuilding yard at Kelvinhaugh. This vessel 
has been constructed under cover, was named the William Davie 
by Miss Davie, is the property of the Albion Shipping Company of 
Glasgow,’ and is to be employed in Messrs. Patrick Henderson 
and Co.’s celebrated line of emigrant ships to New Zealand. 

The immense wooden structure designed for the foundation of 
the Forth bridge, which has been in course of formation at Burn- 
tisland during the ‘last six months, was launched successfully in 
the harbour on Thursday afternoon. This raft-like foundation 
(resembling the catamarans prepared by Napoleon I. for transport- 
ing troops and artillery from Boulogne to England fifty years ago) 
consists of an octagonal mass of parallel Memel logs bolted toge- 
ther on a series of cross beams. It measures about 35,000 cubic 
feet of solid contents, weighing 900 tons, and presenting an upper 
surface of 4,800ft. The extreme length is 80ft., and the breadth 
of the middle section 65ft., there being a taper of 5ft. on its 7ft. 
of depth. This mass of carpentry was laid down on prepared 
ways, along which it was to be launched like a ship. It is covered 
on deck with the bottom of a grand caisson, resembling the figure 
eight contracted longitudinally, or like two circles cutting each 
other through their centres. Around this embryo caisson, which 
will be completed as the brick mascnry it is intended to receive 
advances within it, are disposed twelve small caissons of 
8ft. diameter, designed to act, when loaded with pig iron, 
as adjusting powers in keeping the whole mass horizontal; while 
the bottom of the grand caisson communicates -with the bottom of 
the raft by means of two cylindrical apertures.trapped so as to 
admit or exclude water or silt during the gradual settling down of 
the pier in the bed of the Firth, near Charleston. Through these 
apertures men may descend to remove, alter, or add to the ground 
upon which the pier will rest, so as.to secure a-stable foundation, 
which will be further.aimed at by a deposit of slag around the base 
of ‘the piers when completed, should the undertaking ever reach 
such a stage. It may be mentioned here that’ brickwork has been 
gg we to stone masonry, as being more manageable, and proved 

y ample peered to. be sufficiently durable. The launch 
was welcomed by hearty cheering from the spectators. Doubts 
had been entertained of its floating, but these were soon dis- 
pelled. It did not descend in the water below the level 
due to its specific gravity, and while the tide lasted kept 
about 30in. above the water, sinking 4}ft. out of the 7ft. it 
measures in depth. In the evening it rested on the ground, but 
it will be floated upon a grating in a few days, in order to admit 
of the completion of the bolting and screwing on its under 
surface. 

We are now at the beginning of the end of the dispute between 

. the engineers and shipbuilders on the Clyde and their workmen. 
Last week the non-society men petitioned their employers for 
leave to resume work on the master’s terms, and ata meeting sub- 
sequently held of the ‘association of shipbuilders and engineers, 
it was resolved by them to open their works for’ the recep- 
tion of such workmen on and ‘after the’ 19th ‘current, on 
the conditions that the workmen (except in cases of contract 
work which is to be paid for by special agreement), receive 
fifty-seven hours’ pay for fifty-seven hours’ work per week, that 
the wages be calculated according to the number of hours em- 
ployed, and be paid fortnightly, and that the workmen comply 
with the rules of the works, Large numbers of workmen have 
taken advantage of the employers’ offer, and the works are now 
gradually being filled up again by operatives. An experiment has 
been lately made in the Johnstone Gasworks, by a Mr. George 





480, -with a tonnage of 40,881. There were 98 steam vessels 
registered at the port, with an aggregate tonnage of 38,794. 
During the year four foreign built vesels were registered at, the 
port, with a tonnage of 837, 

The corporations of Manchester and Salford are building an iron 
bridge to replace a structure known as the New Bridge at the 
bottom of New Bridge-street, and which was originally built for 
the exclusive convenience of the tenants on the Ducie property. 
The existing bridge has been found too weak for the increased 
traffic which has passed over it since the bridge was thrown open, 
and hence the necessity of building a stronger and wide structure. 
By the terms of the contract the new bridge is to be completed 
before the end of nine months. 

The last reports received at Sheffield from the United States 
and Canada indicate an improvement in those markets. There is 
now again a fair demand for the commoner kinds of cutlery and 
some other goods. Trade with the Continent is declining, and 
other distant markets continue languid. On the whole the home 
markets are duller than usual, though there is a fair trade in 
scythes, some kinds of tools, stove grates, and a few other 
branches. The scythe manufacturers are very busy completing 
their orders for the home markets. After’a struggle of sixteen 
weeks, attended with great loss on both sides, the unfortunate 
dispute in the file trade at Sheffield has been brought to a close. 
At a meeting of masters and a deputation from the three branches 
of the file trade the following resolution was adopted :—‘‘ That as 
the masters have always been of opinion that no advance in price 
could be given to the operatives the workmen must return to their 
work at the old prices. This committee, however, being desirous 
of terminating this unfortunate struggle, will, after the men have 
gone to work, fairly consider any representation laid before them 
by the file operatives bearing on any class of work in their lists 
which they may consider to be entitled to an advance.” This was 
ratified, by meetings of the men on Friday evening, and work was 
resumedon Monday. For the period of the year a fairaverage tonnage 
of house coal has passed from the South Yorkshire to the Great 
Northern Railway at Doncaster for the metropolis, and a good 
supply has been forwarded to the Midland and Eastern Counties 
districts. The men at the Masbrough and Holmes collieries are 
working somewhat unsteadily. Orders for steam coal came to hand 
from Hull vid Keadby, and also from Grimsby and Sheffield. The 
coke trade is also good. 

On Thursday Colonel Yolland, Government inspector of rail- 
ways, examined Preston railway station. He was sent down 
by the Board of Trade, to which body a petition was presented 
last week by a deputation from the corporation of Preston, com- 
plaining of the inconvenience and danger of the station. 

In consequence of a strike among the bricklayers further pro- 
gress in the construction of the west district drainage works at 
Hull has been prevented for the present. As this circumstance 
would be very injurious to the contractors, they have applied for 
and obtained the insertion of a strike clause in their contract. 

With regard to the north-eastern district we may note that a 
good deal has been done on the Tyne in connection with the build- 
ing of tug-boats. The masters have a fair amount of work on 
hand, but there is a great scarcity of fresh orders, and during the 
~— two months few, if any, have been booked. The towing 

usiness on the Tyne is only in a moderate condition. During the 
past month or two a Tyne tug has been sold to the Clyde, another 
to Ireland, and one to Cardiff; and thera are parties from the 
Continent at present making inquiries on the river. Messrs. 





igh speed. -M tend to launch a wooden tug for 
the Tyne next week, also other two wooden tugs for that river 
within six weeks; and they have also on hand three other wooden 
tugs for owners belonging to Newcastle, besides an iron tug for 
Lo another iron tug for the Tyne. They are fitting up 

it on board a steamer built by the owners in 
‘ e:iron shipbuilding at Low Walker ws 
moderate activity, but when present orders are completed it 
is feared that a few good hands will have to be paid off, as 
orders are not coming in. : Messrs. Charles Mitchell and Com- 
pany, have sent three screw steamers direct to ‘the Caspian 
Sea this season, and they will despatch another screw and a 
sailing vessel to the same destination this summer. These are 
the first vessels which have sailed direct from a British port into 
this inland sea. Messrs. Wilson, and Bell have blown out 
one blast furnace, and they intend to blow out two others this 
day week. In fact, everywhere on the Tyne the iron manufac- 
turers are curtailing their operations. The Northumbria, a steam 
yacht recently launchéd at Messrs. Mitchell and Co.’s, Low 
Walker, for Mr. G. R. Stephenson, will be ready for sea by the 
end of the month; will to Cowes, and thence to 
Alexandria. The Hartlepool rolling mills, which have been idle for 
some few weeks, are likely to be opened shortly by the new lessees. 
Many of the old hands will be taken on again, the works will be en- 
larged, andthe number of employés considerably augmented. Theiron 
trade of the Cleveland district continues to increase, and becomes 
more and more developed. Most of the old firms have new 
furnaces in course of erection, or are about to prepare for them. 
The make of pig iron continues wre and prices are more 
regular. In finished iron dulness prevails. There are few fresh 
orders coming in, and the mills are, in consequence, not running 
full time. The state of the blast furnaces of the district is as 
follows :—In blast, 86; out of blast, 31; building, 13. While 
other Tyneside works are wearing through their orders without 
getting fresh ones, the gun works at Elswick are busily engaged in 
making rifled cannon for Italy, it is said. At the last monthly 
meeting of the River Tyne Commissioners 4 letter was read from 
Mr. John Lamb, borough: engineer, applying on behalf of the 
Newcastle corporation, for leave to erect a quay from the Rotter- 
dam wharf to the Ouseburn, and submitting plans of the 
work. Mr. Ure, to whom the plans had been submitted, recom- 
mended the granting of the application on the usual conditions, 
The application was granted. ‘ 

The stock of cotton on hand at Liverpool has further increased 
to 1,039,950 bales. In the third week of May the corresponding 
stock was only 970,500 bales; in the third week of April, 819,890 
bales ; in the third week of March, 420,470 bales; in the third 
week of February, 442,970 bales; and in the third week of 
January, 424,460 bales. The continuance of high prices will 
probably lead to a very great miscellaneous production of cotton ° 
this year. 
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PRICES CURRENT OF TIMBER. 
1865. « 
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SoutH KENSINGTON MuseuM.—Visitors during the week ending 
16th June, 1866 :—On Monday, Tuesday, and Saturday, free, from 
10a.m. to 10 p.m., 7,618; on Wednesday, Thursday, and Friday, 
(admission 6d.), from 10 a.m. till 6 p.m., 7,516. National Portrait 
Exhibition, by payment, 3,380. Total, 18,514. Average of corre- 
sponding wake in former years, 12,033. Total from the opening of 
the museum, 6,109,607. : 

AUSTRALIAN PATENT-OFFICE REGULATIONS. — The Patent-office 
regulations for the colony of Victoria formally embody, with regard 
to drawing up specifications, important legal decisions on patent 
cases. For instance, ‘‘The title of the invention must point out 
distinctly and specifically the nature and object of the invention.” 
Adother rule is that ‘‘ Every specification, after describing the 
details of the invention with precision, must contain a distinct 
claim for the especial novelty thereof.” This rule is not express] 
stated in England, but the absence of a distinct claim is well 
known to be dangerous to a patent specification when once before 
a law court 
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signals 
in long lines of submarine telegraph will be of interest in 
connection with the rationale of the transmitting a 
ratus ‘devised for tlie Atlantic cable, and recently descri 

in our columns, 

Let A B represent a. conducting. wire, of which the 
extremities A.and B are respectively .in contact with one 
pole of sthe si ing battery and with earth, and through 
which ‘a currenthas been flowing for ‘a certain period 
of. time, ‘say one second, or more ; and let’ A C tepeepent 
the tension of the battery pole in contact with A ; then the 
distribution of tensions along the conductor will be repre- 
sented by the straight line C B. 

This line shows the wtimate distribution of a charge of 
electricity, the quantity of which is proportionate to the 
inductive capacity of the ‘line (which in submarine wires is 
always very nigh comparatively to that in overland lines), 
and the tension of which at any point o is proportionate 
to the perpendicular o! o falling upon this point. 

c 











A 


The intensity of the current at’ rtion of the circuit 
is proportionate to the inclination of C B to the horizontal. 
And as this inclination,is the same at every section 
of A B, the current measured upon a galvanometer, at A, 

or B, will-:in the absence of derivations or leakage—in 
ail cases produce the same deflection. : ; 

But a certain period of time is required for this ultimate 
distribution of tensions to obtain. This period has been 
termed by the French electricians that of the “ variable 
state” (état variable) in the distribution of what M. a 
distinguishes as a “dynamic charge.” It is exp by 
the equation :— * a 


z Rd? 
in which T is the time requisite for the permanent distribu- 
‘tion of tensions to take plaze, L the length of the conduc- 
tor, R the inductive resistance (i.¢., the reciprocal of the 
inductive capacity) per unit of length, and d the diameter 
of the conductor. 
The inductive resistance R is, as we have shown,* pro- 


portionate to r. log. 7 , in which r is the specific inductive 


resistance of the insulating material employed, D the 
diameter of the insulated core, and d the diameter of the 


wire. 

It will be seen that the time requisite to fully charge a 
cable, and to obtain at the receiving station the maximum 
current due to the electromotive force of the battery em- 
ployed, is independent of this electromotive force or 
tension, and is proportionate to the square of the length 
of the wire. According to MM. Guillemin and Burnouf 
the time necessary to discharge the wire is about four 
times that requisite to effect the charge. 

The rapidity with which signals can be transmitted 
through a submarine cable is, under the ordinary condi- 
tions of working, essentially dependent upon the period 
occupied in charging and discharging the wire. The object 
aimed at by Messrs. Thomson and Varley in the construc- 
tion of the transmitting apparatus for the Atlantic cable is, 
however, to obtain at the distant end of the cable a current 
of sufficient intensity to produce a signal without fully 
charging the cable, or allowing the ultimate distribution of 
tensions to take place. It is anticipated, we believe — 
experimental grounds, that this result. may be obtained by 
partially neutralising the charge at the near end of the 
wire, while transmitting, say, a positive current, by means 
of momentary contacts with the negative pole of the battery. 
The effect produced is that of a series of “waves” of elec- 
tricity, in which the positive tension preponderates, becoming 
propagated to the distant extremity of the conductor, 
while the wire remains more or less free from the positive 
charge which ordinarily attends the transmission of a posi- 
tive current. 

What has been stated may at least suffice to render some- 
what intelligible the modus operandi proposed for adoption 
in the transmission of signals through the long stretch of 
cable intended to unite the two hemispheres. The con- 
sideration of the “ variable state” which precedes the ulti- 
mate distribution of the static charge in telegraph conduc- 
tors may throw a further light upon one of the most re- 
markable tentative applications of scientific data which has 
yet been made in the practice of electro-telegraphy. 

Let us divide into six equal spaces—however small these 
may be—the variable period preceding the ultimate distri- 
bution of tensions in a telegraphconductor. Then, accord- 
ing to M. Guillemin, the tensions established at every point 
of the wire at the end of the first of these spaces of time 
will be represented by the ordinates of acurve such asC n B. 
In a wire offering an equal inductive resistance in every 
equal section of its length, the quantity of electricity 
accumulated upon any infinitely small section will be 
proportionate to the inductive capacity and to the 
tension existing at that point. Now if contact with 
‘the battery were broken at the end of this first period 
of the variable state, the electricity accumulated would then 
tend to become distributed throughout the conductor in a 
manner indicated by a straight line having a much less in- 
clination to the horizontal A B than that of the line C B, 
and the current established would be proportionate to this 
inclination; that is to say, of comparatively very low in- 
tensity. But if contact with the battery be continued, the 

* Vide ENcIngER, December 22, 1865, 








any period during the variable distribution of tensions the 
greatly preponderating charge upon those pirtions of the 
conductor in comparative proximity to the 

dismissed to earth, or more mapidiy neutralised by contact 
with the pole of the battery of opposite tension. Under 
these conditions the remanent on of electricity will 
tend to flow as a current to and from the transmitting 
station, the distribution taking place in either direction 
from the point of highest tension in the conducting wire. 
But its propagation in the direction of the —- 
station may be arrested by a fresh contact with the pole o 
the battery of similar tension to that of the ; and, 
whilst the electricity originally communicated to the wire, 
and is thus forced to travel onwards towards the distant 
station, is producing the signal, the second charge com- 
municated to the near end of the conductor may be 
neutralised by contact with the pole of the battery of 
opposite tension. 

It is obvious that by these means the maximum current 
due to the electromotive force of the battery can never be 
obtained; and moreover it ap evident that no 
economy of time can be effected 4 this process in regard 
to the period in which a current of given intensity can be 
caused to traverse the receiving instrument at the distant 
station. But in this case, when the signalling current has 
been transmitted, the wire does not require, or only re- 


| quires partially, to be discharged before a fresh signai can 


be forwarded. And if, as is stated by MM. Guillemin and 
Burnouf, the time requisite to disch a wire is- very 
much greater than that nec to communicate the 
charge, it is possible that the system of transmission de- 
vised by Messrs. Thomson and Varley may prove of con- 
siderable practical advantage. Tt should be mentioned, 
however, that there are electricians whose opinion is 
decidedly unfavourable to this system of signalling by the 
mere “ghost of a current,” and who predict that the 
almost continuous magnetic variations or disturbances 
which result in “earth currents” of ter or less power 
will interfere with its practical application, not only during 
“magnetic storms,” but also in periods of comparative 
calm. But, granting even that this mode of transmission 
is —— only at certain intervals, it may yet render 
ssible a considerable economy of time, valued by Mr. C. 
. Varley at £8 per minute. : 








ON A PROVISIONAL THEORY OF THE RESIS- 
TANCE OF SHIPS’ ARMOUR. 


By W. J. Macquory Rawktng, C.E., LL.D., F.R.S. 


In many branches of applied science the facts ascer- 
tained by experiment are either not yet sufficiently nume- 
rous and varied, or not yet measured with sufficient preci- 
sion, to admit of the deduction from them of a complete and 
exact system of theoretical principles. Still the absence of 
all theoretical principles is attended with much incon- 
venience as regards both the advancement of science and 
the improvement of practice; for it leaves us to observe and 
te experiment at random, without any guide as to what 
observations and what experiments are most likely to lead 
to useful results; and thus time and labour are wasted. 
Under such circumstances an imperfect and provisional 
theory, based partly on the facts, so far as known, and 
partly on probable assumptions, is often serviceable, pro- 
vided care be taken by all those who use it to bear in mind 
its provisional and imperfect character, and to be ready to 
modify or to reject it when the increased extent and preci- 
sion of experimental knowledge render it necessary to 
do so, 

As well-known examples of the long-continued and ad- 
vantageous use of provisional theories, there may be cited 
many parts of the theory of the stability of structures and 
strength of materials, and the whole science of the flow and 
resistance of water, so far as they are affected by forces 
opposing the sliding of particles past each other or over 
the surfaces of solid bodies, 

The object of the present communication is to propose a 
provisional theory of the resistance of ships’ armour to 
penetration by shot. First will be stated the ascertained 
facts on which the provisional theory is based, then the 
probable assumptions, and then the rules and results 
deduced from those facts and assumptions. 

Summary or Facts. 

Fact 1,—The explosion of a given weight of gunpowder 
developes, in all, as much available energy as that due to 
the fall of the same weight through a height ranging from 
about 144,000ft. to 192,000ft., according to the quality of 
the powder. 

‘act 2,—That energy, with the exception of a small frac- 
tion expended on the recoil and friction of the gun, is com- 
municated to the shot, producing in it the same velocity as 
if it had fallen from a height which bears the same propor- 
tion to the before-mentioned height, diminished by a dede - 
tion for velocity and friction, that the weight of the charge 
of powder bears to the weight of the shot. The shot is 
retarded, and part of its energy lost, in passing through 
the air; but inasmuch as ships may be exposed to the fire 
of an enemy at close quarters, it is safest to make no 
deduction on account of that loss of energy. 

Fact, 3.—When a shot strikes an armour plate, part of 
the energy of the shot is expended in disfiguring and 
breaking the shot itself. The energy so lost (according to 
Sir William Armstrong and Mr. Foirbairn) amounts, for 
cast-iron shot, to about one-half of the whole energy; for 
soft steel shot, to about one-fifth; for hard steel shot, to 
less than one-tenth. In Conigais the armour of a ship 
regard must be had to the probability of the enemy’s using 
the most efficient kind of projectile possible; hence it is 
safest to make no deduction from the available energy of 


ttery may be | 





communicated with ually diminishing intensity to the 
successive layers of particles which lie further and further 
from the shot. In order that the plate may be completely 
penetrated or burst through, the innermost layer of par- 
ticles at the back of the plate—that is, the least severely 
strained. layer—must be ught into a state of strain 
which their cohesion is incapable of withstanding. In 
| vase, that effect a certain quantity of work is done, 

epending on the thickness of the plate, the quality of the 
iron, and the figure and dimensions of the shot; that quan- 
tity of work may be called the dynamic resistance. The 
plate is not penetrated unless the energy of the shot ex- 
ceeds the dynamic resistance of the plate. 

Fact 5.—From the established laws of the strength of 
materials it is known that the dynamic resistance of any 
portion of material in a state of strain is proportional to 
the product of the following three quantities—the volume 
of the portion of material; the strain, or proportionate 
alteration of its dimensions; the stress, or intensity of the 
force with which it resists that alteration. 

PROBABLE ASSUMPTIONS. 

Assumption 1.—That if the armour plate be supposed to 
be divided by imaginasy planes into layers. of equal thick- 
ness, the volume of material in each such layer that is put 
into a sensibly strained condition by the blow of the shot 
is proportional to the square of the diameter of the shot, 
and increases nearly as the square of the distance of the 
layer from a point within the shot, whose distance from 
the outermost layer of the plate bears some fixed propor- 
tion to the transverse diameter of the shot. (That point 
may be called the centre of disturbance.) Such would be 
exactly the case if the strained material formed a frustum 
of a cone, with its apex at the centre of disturbance. 
That its shape has a rough resemblance to such a figure is 
known by observation. 

Assumption 2.—That the mean intensity of the stress in 
a given layer is sage ony | proportional to the volume of 
strained material in that layer—that is, inversely propor- 
tional to the — of the distance of the layer from the 
centre of disturbance. 

Assumption 3.—That the mean magnitude of the strain, 
or proportionate alteration of dimensions of the particles in 
a given layer, is also inversely proportional to the volume 
of strained material in that layer—that is, inversely pro- 
portional to the square of the distance of the layer pat 
the centre of disturbance. 


RESULTS, 
1.—Expression for the dynamic resistance of a given 
plate against a given shot.—Let s denote the transverse 
diameter of the shot, and xs the distance of the centre of 
disturbance from the outermost layer of the plate, m being 
a fraction whose value remains to be determined. Con- 
ceive the armour plate to be divided into layers of the 
thickness d x, and let x be the distance of any one of those 
layers from the outermost layer. Then, according to 
Assumption 1, the volume of strained material in that 
layer is proportional to 
(ns + x) *dx. 
Under the fourth head of the summary of facts it has been 
stated that, in order that the plate may be burst through, 
the innermost layer must be brought to a certain state of 
strain; so that the d ic resistance of a particle of the 
innermost layer having a given volume is a constant 
depending on the nature and quality of the material. 
According to sommes 2 and 3 combined, the dynamic 
resistance of a particle of a given volume varies inversely as 
the fourth power of the distance of the layer to which it 
belongs from the centre of disturbance. Hence if ¢ be the 
thickness of the plate, and c a constant depending on the 
material, the dynamic resistance of a particle of a given 
volume in the layer, whose distance from the outer surface 
of the plate is x, varies proportionally to 
‘* (= + ¢t) zs 
ns + axl 
Then multiplying this expression by the expression to 
which the volume of strained material in the layer is pro- 
portional, there is found, for the dynamic resistance of a 
given layer of the thickness d #, the following value— 
e(ns + t)tda 
(ne+ x)? — 
The dynamic resistance of the whole plate is found by 
adding together the dynamic resistances of all its layers; 
that is to say, by integrating the expression for the 
dynamic resistance of one layer from the limit = 0, 
which corresponds to the outermost layer, to the limit 
xz = t, which corresponds to the innermost layer. The 
result is as follows:—Let R be the required dynamic 
resistance; then 
R=c (ns + #3 \. 


ne 


(1) 


In this equation there remain to be determined by 
experiment the fraction n, ex ing the ratio borne 
by the distance of the centre of disturbance from 
the outer surface of the plate to the diameter of the 
shot, and the co-efficient of dynamic ‘resistance c. 

In the meanwhile it may be remarked that the formula 
is in accordance with the results deduced by Mr. Fairbairn 
from the experiments of the Iron Plate Committee in the 
following respect: When the diameter of the shot bears a 
fixed proportion to the thickness of the plate, the dynamic 
resistance is proportional to the cube of the thicknéss of the 

late.* 
vi 2. Minimum dynamic resistance of a given plate.— 
For a given thickness of plate (¢), the dynamic resistance 


given by equation 1 has a minimum value when n 8 = s ; 





* Fairbairn on Iron Shipbuilding, pp. 273—278. 
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that is, when the distance of the centre of disturbance 
from the outer surface of the plate is one-half of the 
thickness of the plate; and that minimum dynamic resis- 
tance is exp as follows : 

(2) 


R 
The practical interpretation of this is, that @ given 
dates of plate, there is a certain diameter which enables 
a shot to burst through that plate with a less charge of 
powder than is required for a shot of either a —— or 
a smaller diameter; or, in other words, that a shot driven 
by a charge of powder otherwise sufficient may fail to 
burst a plate, either by being too large, so that the energy 
of the blow is spread over too t a mass of material, or 
by being too small, so that the energy of the blow is 
expended in the immediate neighbourhood of the shot. 
There is a general accordance between this result of the 
provisional theory and those of experience. 

The most efficient diameter of shot is expressed by the 
formula 


Mae OF (oe. oo 00 ve 


ae 

2n 
and when, therefore, that diameter has been determined 
Jby experiment, the fraction n can be deduced from it by 
means of the equation 


$, 


(4) 


1 

The experimental data which have hitherto been pub- 
lished are not sufficient to enable the most efficient diameter 
of shot to be determined with precision; but they are 
sufficient to show that it cannot very greatly differ from 
once-and-a-half the thickness of the plate; and the corre- 
sponding value of the fraction n is 4. 

3. Co-eficient of dynamic resistance—In order to be 
able to calculate from the results of experiment the exact 
value of the co-efficient of dynamic resistance c, in equa- 
tion 1, it is necessary to know the value of the fraction n 
exactly, But in the absence of such exact knowledge an 
approximate value of that co-efficient can still be cal- 
culated from experiments on the penetration of armour- 
plates ; and the proportionate error in the determination 
of ¢ is much less than the error in the assumed value of 7. 
The following table gives examples of this :— 

Ratio of actual dia- 
meter of sotto nent 14 12 10 08 06 
efficient diameter 
Ratio of actual dyna- 
micresistance to ca 1040 1012 1:000 1016 1:084 
dynamic resistance 
Proportionate error 0°040 0°012 0 0016 0084 


Assuming, then, as before, for a probable value of 1, 45 
and applying equation 1 with that value of n to the results 
of experiments as given by Mr. Fairbairn, it appears that 
the value of clies between 2,000 and 3,000 foot-pounds per 
cubic inch, and is probably not far f.om 2,500; the last 
being the value deduced f om the pe tration of a 2}in. 
plate by a 121b. steel shot. The last value gives for the 
co-efficient in equation 2, being the formula for the minimum 
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dynamic resistance, of a plate, = c= 16,875 foot-pounds 


per cubic inch ; and as any error in the value assumed for” 
makes this too high, we may take 16,000 foot-poundsper cubic 


; ‘ v 27 
inch as a convenient provisional value of - c; corre- 


sponding to 2,370as the provisional value of c. 

Hence we may puts until more exact experimental data 
are obtained, for the dynamic resistance in foot-pounds of 
an armour plate ¢ inches thick toa projectiles inches in dia- 
meter. 

an I3¢t 
R = 2370 (: )-3 ; 5 
7 3 + = (5) 
and for the minimum dynamic resistance of the same 
plate, 
Rom meeee . ww tte 

4, Resistance of backing.—The following provisional 
theory of the resistance of backing involves a Fourth As- 
sumption, viz. :—that the combined dynamic resistance of 
the armour plate and its backing is the sum of their 
separate dynamic resistances, each calculated according to 
the same principles ; the only difference being, that as the 
backing is made of a weaker substance, it has a smaller co- 
efficient of dynamic resistance. 

Let c be the co-efficient of dynamic resistance for the 
backing. Let ¢ be its thickness. Then the distance of 
the outer side of the backing from the centre of disturb- 
ance isn 8 + ¢; and that of its inner side isn s + ¢ +2; 
so that by making the proper substitutions in equation 1, 
the separate dynamic resistance of the backing is found to 
be, 

R=d(ns+et+ ¢)’ . 
n+ 

If the fourth assumption is true for one layer of backing 
it may be extended to any number of successive layers, 

For example, if there is a second layer of backing, 
whose thickness is ¢”, and its co-officient of dynamic 
resistance ce”, the separate dynamic resistance of that 
layer will be 

R= c' (net eee +e") 


3 tv’ 





ne+t+e - ®) 
and so on for any number of layers, the whole dynamic 
resistance of the armour being the sum of the separate 
resistances of its layers. 

The values of the co-efficient of dynamic resistance for 
the materials used in backing are as yet very uncertain, 
being deduced from a few rough experiments only. It is 
‘ome that the co-efficient for teak lies somewhere 
netween 0°02 and 0°03 of the co-efficient for iron; and that 
the co-efficient for compound backing,* made of alternate 


* Mr. Chalmers’ system. 








horizontal layers of plate-iron and wood, fastened 


ther 
with vertical bolts, may be estimated a) i ly by 
multiplying the eo-alieioate for iron ‘sad treed by the 
fractions of the whole backing, which consist of iron and 
wood respectively, and adding the products together. 


For example, su the compound armour to consist of 
one-tenth iron, with the co-efficient 2370, and: nine-tenths 


teak, with the co-efficient 47;:then the co-efficient for the 
compound backing is probably (5 x 2370) + (,% x 47) 
ay > harges of powder.—When the dynami 
5. Estimation of ¢: 7) .—When the dynamic 
resistance of cabs armour has been estimated, the ch 
of powder that is just capable of ene that resis- 
tance, and no more, may be:estimated by dividing the 
dynamic resistance by the available energy of a pound of 
wder: already stated to be, with ened steel pro- 
jectiles and at short range, from 144,000 to 192,000 foot- 
agg or, on an average, about 160,000 foot-pounds (Fact 
0. 1). 3 
If a iron projectiles are to be used the quantity of 
powder must be doubled, or nearly so, for the reason stated 
under the head of Fact No. 2. 


EXAMPLES. 


In the following examples of the estimation of the pro- 
bable dynamic resistance of targets, the values taken for 
the co-efficients of dynamic resistance are—for iron, 2370 ; 
for teak and oak, 47; and for compound backing, ;'; iron, 
and .9, teak or oak, 280: all in foot-pounds per cubic inch. 
Tke value of 7 assumed is }. 

Example 1.—Diameter of shot, 69in.; thickness of 
armour plate, 43in.; thickness of first layer of teak 
backing, 8in. ; thickness of second layer of teak’ backing, 
10in. ; thickness of iron-plate skin, ;%;in. Probable dyna- 
mic resistance, 2,998,098 foot-pounds. 

Example 2.—Diameter of shot, 10}in.; thickness of 
armour plate, 5}in.; thickness of teak backing, 9in.; thick- 
ness of iron-plate skin, Zin. Probable dynamic resistance, 
3,641,874 foot-pounds, 

Example 3.—Diameter of shot, 104in.; thickness of outer 
armour plate, 33in.; thickness of compound backing, 
z's iron, ;% wood, 10in.; thickness of inner armour = 
liin.; thickness of inner backing (wood), 3iin.; thickness 
of iron-plate skin, ;°;in. Probable dynamic resistance, 


to 


3,828,628 foot-pounds, 
REMARKS. 


The targets of which the probable dynamic resistances 
have been calculated by the proposed provisional theory as 
examples of its application are known to have given 
the following experimental results :— 

No. 1.—Penetrated by a hardened steel shot, 6°9in. in 
diameter, with 3,270,000 va | ape of energy. 

No. 2.—Nearly penetrated by a cast-iron at, 10Lin. in 
diameter, with 7,084,000 foot-pourds of total energy, from 
which if one-half be deducted for breaking up — shot, 
there remain 3,542,000 foot-pounds of available energy. 

No. 3.—Not penetrated by a similar shot with the same, 
or nearly the same, quantity of energy. 

The examples thus show a general agreement between 
experiment and the provisional theory. 

‘The theory indicates, what might be expected on grounds 
independent of it, that while the dynamic resistance due to 
a layer of a given thickness which forms part of a plate is 

atest for the outermost and least for the innermost 
ayer, the dynamic resistance of a whole plate is greater 
the further the plate is removed inwards from the point 
where the blow is struck; the reason being that thereby 
the energy of the blow is spread over a greater area of the 
late is is corroborated in practice by the resistance 
ene to be gained by an inner armour plate, or by a thick 
iron skin inside the lashing. If we suppose a target of a 
given total thickness to consist of an outer armour plate, 
an inner armour plate, and a given thickness of backing 
between those plates, the theory would lead us to expect 
the strength of that target to be to a certain extent 
increased by adding to the thickness of the inner armour 
plate, at the expense of the thickness of the outer armour 
plate. How far the diminution of the thickness of the 
outer armour plate may be carried with advantage is at 
present unknown ; and it appears to be desirable that ex- 
periments should be made on that point. It is probably 
necessary to retain at least sufficient thickness to cause the 
breaking up of cast iron shot ; unless it should be found on 
trial (which is not impossible) that the edge plates in com- 
pound backing (as — 4 Mr. Chalmers) are sufficient 
to break up cast iron shot without the aid of a face-plate. 

If the outer armour plate be altogether dispensed with, 
the backing becomes more properly facing to the inner 
armour plate—being the system recommended by Com- 
mander Scott and Mr. Samuda. Asyet it is very doubtful 
how far the provisional theory is applicable to this case; 
the following, however, may be given a way of an exam- 
ple:—Supposed diameter of shot, 4°8in. ; wooden facing, 
4in. thick ; armour plating, 3in. ; then dynamic resistance 
of facing and plate, by provisional theory, 828,803 foot- 
pounds ; dynamic resistance of piate alone, 432,525 foot- 
pounds, f 

This agrees with an experiment mentioned in Mr. Fair- 
bairn’s work on iron shipbuilding, 182, in the follow- 
ing terms:—“ The experiments with Mr. Fairbairn’s target 
“ show that with wood placed in front of iron a considerable 
“addition of strength is obtained. The result was, that 
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New Srar.—On the 13th of last month M. Courbaisse, an 

chanced to be in the terrace in the front of 
at stars, when, -in the constellation of the 
a new and brilliant star. Little or no evidence 
pak ned sar man ere pte vamp Aa «ortega: 
as a ay 
The star i of « yellows gh er 
SanpDWicH IsLanpD SucaR.— The French. consul in the Sandwich 


use for the ange ge 
the details to the public on application. 

THE AMERICAN WooD-PAPER.—A short time since several mem- 
bers of the Congress at Washington visited. the new wood-paper 
works on the banks of the Schuylkill, where an average weight of 
twenty-five tons of paper is now turned out daily. Several 
literary men also were among the visitors, who saw a tree made 
into paper, and ee turned into some numbers of the North 
American Gazette, all within the space of five hours. 

THE PRODUCTION OF THE PrEcIOUS MeETALSs.—The Tour de 
Monde states that of recent years the yield of precious metals in 
all parts of the world has greatly increased. wp ne he 1865 
new mines have been opened in Australia, New Zealand, California, 
and Mexico, of such richness as to astonish the oldest miners. It 
is estimated that gold to the value of 875 millions of francs was 

roduced in 1864. Of these 875 millions, Russia furnished about 

30 millions; Africa, more than thirty millions; Australia and New 
Zealand, 212 millions; China and Thibet, rather less than eighty 
millions; the British possessions in North America, especially 
Columbia, forty-five millions; the United States, about 240 

illions; Mexico, twenty millions; and the Brazils, fifteen millions. 
Several other countries yield gold, but in comparatively insignifi- 
cant quanties. More gold was obtained in 1865 than 1864, much 
of it being produced by improved machinery, so as to obtain pro- 
fitable returns for labour from mines which had been abandoned 
as unproductive. The yield of silver has also augmented. Of 
this metal the American Republic produces annually from thirty- 
five to forty millions; Mexico, 125 millions; Peru, twenty millions; 
Chili, twenty-one millions; the Brazils, twenty-one millions; China 
and Thibet, more than sixty millions; Japan, thirty millions; Austra- 
lia, twelve to fifteen millions; and Spain, from fifteen to twenty 
millions. With the 865 millions of francs of gold, the silver 
make 1,220 millions per annum of the precious metals thrown 
into circulation. It is, however, a fact, which has often been 
noticed, that the silver quits Europe as fast as it enters it, so that 
— is never an — of a bey « India — aie are 
the great sponges which suck up the European supply. Silver, 
Ghovlene, Ghaiatainn @tlads potas ta beth ts-esinnd eat wnnstncd 
state, since the natives of India maintain a dislike for gold, and 
show a steady preference for silver. This progression in the rate 
of production of the precious metals gives an impetus to com- 
merce all over the world; and eo the supply should be 
— or tripled, it is not evident that any plethora would be 

e result. 


New ZEALAND FLAX.—Purchas and Ninnis’ srs for the pre- 
paration of New Zealand flax is about to be tried on a creek 
within a few miles of Wainku, where there is abundance of the 
raw material. There is a flax mill in the Thames district, belong- 
ing to an English company, but the machinery has not yet been 
tested in the preparation of any large quantity of fibre. The 
difficulty is caused by the promoters depending much upon the 
natives both for labour and the raw material. Itis hoped that the 
price now agreed upon, £1 per ton for the green flax, will content 
the natives, it being 3s. 4d. per ton more than paid to Europeans 
for the same work within a few miles of Auckland. Industrious 
men can earn 6s. per day cutting and bundling green flax at 10d. 
per cwt. on the Pa; flat, and the Waikato natives are begin- 
ning to. show a disposition to clean flax for the market. Some 
time since Mr. Murray, a native of Jersey, who had been 
brought up in works for the manufacture of rope and cordage, 
was sent out by his employers to make inquiries segulliag to 
growth and manufacture of New Zealand flax. He took with him 
machinery which he believed to be adapted for the purpose, but 
which turned out to be useless. Being an ingenious man, he set 
to work to alter his machine, and succeeded in making a handy 
little contrivance, which could be worked on any farm or settle- 
ment by horse-power only. He recently succeeded in preparing 
over four tons of flax for the market, one ton of which was sold 
in Auckland, pies the upholsterers, at from 4d. to 6d. per pound. 
A sample was sent home, and an intimation returned that 100 tons 
equal to sample, would be taken at £35 per ton if the order coul 
be executed. This, with his limited means, he has not been able 
to do, but has, withia the ag few months, sent several odd tons 
of New Zealand Sy jax to England. The model machine 
ne r. Murray produces 226]b. of cleaned flax in 
five and a-half hours, and it may be seen at work at Mr. Gruchy’s 
farm, near Papakura bridge. One horse, with driving gear attached 
to two machines of similar construction but of greater power, 
would produce 8 cwt. of flax per day of nine hours. The machines 
cost but £10each. There aredrawbacks to this process of manufacture, 
a chemical being ——— to remove the gummy substance from 
the leaf, leaving about half an inch at the end of the stalk 
uncleaned, where it is held by the grippers of the machine. This 
defect in cleaning requires to be removed. Mr. Murray employs 
boys to cut and bundle the flax at 10d. per cwt. The full-grown 
leaves enly are cut, so that all the young shoots are spared, and 
each plant will yield three cuttings in the season. He calculates 
that a square mile of the cultivated flax (phormium tenaz) will 
thus sasha 2,000 tons annually of the prepared flax. is pro- 
duce would be worth £40,000 in Auckland, and at £35 per ton it 
would fetch £70,000 in the English market. With improved 
machinery, flax of very fine quality might be produced, and the 
linen spinners of Ulster pay £150 per ton of dressed flax of quality 
less fine than can be sent from New Zealand. 

THE NEw Malt Route To AvustraLia.—The intercolonial por- 
tion of the Panama mail route has been in operation for some time, 
employing ten steamers —s from to 900 tons burden, 

lying between Australia and New Zealand. On the main line, 
Ghee Panama and Wellington, New Zealand, four ocean 
steamers will be placed, namely, the Mataura, of 1,767 tons 
register tonnage, recentiy launched in the Isle of Dogs; the 
Ruahine, 1,503 tons; the Kaikoura, 1,501 tons; and the Rakaia, 
1,450 tons. The first vessel to leave Wellington for Panama was 
arranged to be the Kaikoura, T. 8. Beal commander. The 
steamers will carry the mails, and will run between Panama, 
Wellington, and Sydney, beginning this month, in continuation « f 
the present line of steamers of the Royal Mail Steam Packet 
C y between Southampton and Aspinwall. The latter vessels 








“with the 40-pounder Armstrong gun 4°3 [cubic] inches of 
“iron were displaced when the plate was naked, but only 
“1:1 [cubic] inch when covered with 4in. of elm. This 
“result wants the confirmation of more extended experi- 
“ ments.” 

In conclusion, then, it may be held that the proposed 
provisional theory preserts a general agreement with the 
information that has been published respecting the resist- 
ance of ships’ armour, incomplete and fragmentary as that 
information is; and that it points out, as a question for 


experiment to solve, how far the resistance of ships’ armour 
can be increased by transferring material from outer to 
tnner armour plates. 

Glasgow University, 18th Juue, 1866. 





run twice a month, but the New d and Australian steamers 
will only run once a a the mail packets leaving South- 
ampton for Aspinwall on the 2nd, and sailing from Aspinwall on the 
7th of each month. The ocean steamers will leave Wellington on 
or about the 8th of every month, on the arrival of the branch 
steamer sailing from Sydney on the 31st or 1st of the month, and 
will arrive at Panama on or about the 5th. The departures from 
the isthmus will be on or about the 24th of the month; the vessels 
will be due at Wellington on the 21st, and the branch steamer 
will arrive in Sydney about the 29th. On the outward voyage to 
Wellington the time is expected to be forty-nine days and to 
Sydney fifty-seven days; on the homeward voyage the time from 
Wellington fifty-one days, and from Sydney fifty nine days. The 
owners of this line of steamers also purpose opening up a through 
— with other parts of the world besides Australia across the 
isthmus. 
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WOODEN CARRIAGE. 


WHEN it was first proposed to introduce wrought-iron gun car- 
riages into the service, it was urged against them that they would 
be knocked to splinters by hostile shot. In order to set the matter 
at rest, an old 68 pounder cast-iron gun was mounted on an iron 
carriage, which was tested at Shoebury by being fired at by a 
heavy gun with solid shot. The experiment took place in June, 
1865. The effect produced is accurately shown by the accompany- 
ing engraving, prepared from a photograph. The advocates of the 
wooden carriage rejoiced. Those of the iron carriage were not 
discouraged. After a delay of about a month, a wooden carriage 
was fired at under précisely the —. conditions, save that it 
received four shots instead of three. It will be seen that the 
friends of the timber system had no hone cause to rejoice. The 
carriage was literally knocked into matchwood by the first three 
shots, and the last round added but little to the damage inflicted 
by the first three. There can be no doubt that iron, judiciously 
used, is the proper material for gun carriages; and our tilustrations 
should suffice to convert the most obstinate adherent to opposite 
views. 








THE FRENCH NAVY. 

In the discussion of the budget in the Corps Legislatif, M. 
Dupuy de Léme, the chief constructor of the navy, entered 
into explanations upon several pointe connected with the fleet 
and its armaments which have an interest for all the world. A 
report had gone abroad, and was reproduced in the chamber, 
that one of the armour plated frigates was to be suppressed ; 
this report M. Dupuy de Léme met with a positive negative, 
declaring that the number of such vessels was fixed by the 
necessities of the service, and that nine plated frigates was not 
one too many. He then went on to say that it was an error to 
suppose that a squadron of plated vessels cost more than 
another, either in material or men. An armed plated frigate 
cost in fact less by 400,000 francs (£16,000) per annum than a 
steam vessel of the line of the last model, so that a squadron of 
nine armour-plated frigates cost about the same as one of seven 
steamers of the line. The difference in the crews was the 
principal cause of the saving. 

A question having been raised respecting the purchase of 
French coal by the Government, M. Dupuy de Léme argued 
that it had two good effects; in the first place it encouraged the 
mining interest, and it, moreover, accustomed the service to the 
use of French coal, so that in case of war there would be no 
necessity for a sudden change in that respect, as there would be 
if nothing but English coal were consumed on board the fleet, 
as was the case a short time since. The extra cost entailed, he 
said, had not been more than 50,000 or 60,000 francs. At 
Toulon and Marseilles the coal of Graissessac and of the Grand 
Combe cost only 31 to 33 francs, while English coal cost at those 
places 48 francs. 

During the Crimean war English coal cost fifty-four francs at 
Toulon. In the Mediterranean ports, therefore, there was a 
considerable economy in the use of French coal; the contrary 
was, however, the case in the ocean ports in consequence of the 
proximity to England; but the total result has been, as already 
stated, a cost of 60,000 francs, and, moreover, we have favoured 
our mining interest. There can be no question of the policy of 
this proceeding, which costs the French Government such a 
trifling sum in excess. M. Dupuy de Léme stated further on 
that the practice of the French navy was tending towards the 
entire use of agglomerated or compressed coal. 

A deputy, the Vicomte de Kervégnen, raised the question of 

naval artillery, and condemned the struggle going on between 
arms and armour, which, he said, the budget suffered for. He 
spoke of experiments which he had seen tried in Spain on 
armour plates 6}in. thick with a magnificent cannon, which 
threw steel balls of 1801b. a distance of 500 metres. “Not 
only,” he said, “was the first cuirass pierced, but the second 
also, and the bolts which secured the cuirasses to the wood 
behind were knocked about like skittles by a ball.” It is clear 
from the wording of this passage that the experiments referred 
to were not made against one plate of the thickness mentioned, 
but of two. comparatively thin -plates, and we know what an 
enormous difference this includes. 

These remarks produced explanations from M. Dupuy de Léme. 
He said that certainly no one could undertake to say whether 
arms oF armour would, in the end, carry away the prize; but 
improvement made in the method of attack had never prevented 

progress in the art of defence. Our naval material must follow 
that of ascertained improvement; it is only those nations which 





are alwaysj on the march that are ready in the day of need. 
Undoubtedly artillery had lost some of its importance in conse- 
quence of the construction of armour-plated vessels—that fact 
was incontestable. The facility of destruction at sea is con- 
siderably diminished. The greater the destructibility of naval 
material the greater the importance of a large amount of material. 
Whatever improvements may yet be made in artillery it is 
doubtful if it will ever again attain that power of destruction 
which it possessed in using explosive shells against wooden 
vessels. You may succeed in piercing this or that armour plate, 
but whatever may be the resistance of the cuirass the final 
result must be greater in favour of small naval powers. Thus 
we see secondary powers that had given up the struggle recon- 
structing their navies; and for several years France has received 
important orders for plated ships, the total of which amounts to 
nearly sixty millions (£2,400,000). 

he remarks of M, Dupuy de Léme on the present conditicn 
of French artillery will be read with special interest. “As to 
artillery,” he said, “it was impossible that progress should not 
be made, But there was evidently no reason why we should 
exhibit inconsiderate haste. War was not imminent.. It was 
necessary to examine all the systems known. At the present 
moment (I have no reason for keeping the secret) we have suc- 
ceeded in making pieces, the efficacy of which is greater than that 
of any of the pieces possessed by foreign nations / Amongst our 
new pieces there are three different models intended for the 
navy; the first is 16 centimetres (6;4in.) in diameter; the 
second, 19 centimetres (74in. nearly); the third, 24 centimetres 
(9hin. nearly). There is another, but its weight is so great that 
it is not intended for the fleet, but for coast service; this gun is 
27 centimetres in diameter (10}in.) The piece of 16 centimetres 
diameter weighs five tons; it throws oblong solid steel shot 
weighing 45 kilogrammes, explosive shells of 314 kilogrammes ; 
and, although rifled, round shot of 15 kilogrammes. The second 
piece, that of 19 centimetres, weighs eight tons; its projectiles 
are an elongated solid steel shot of 75 kilogrammes, an explo- 
sive shell of 52 kilogrammes, and a round shot of 25 kilo- 
grammes. The piece of 24 centimetres weighs fourteen tons; 
it is the heaviest that can be employed on board ship ; it throws 
elongated solid steel shot of 144 kilogrammes, explosive shells of 
100, and solid round shot of 48 kilogrammes.* All these pieces,” 
said M. Dupuy de Lome, “have a range of about six kilometres 
(three miles and three-quarters).” 

“What pieces can be opposed to these? I do not hesitate to 
say that it isin England we must seek for the means of com- 
parison. She possesses pieces of 174 and 22} centimetres, which 
are not so large as the corresponding pieces I have mentioned. 
The English powder, it is true, is quicker in its action ; the pro- 
jectiles have, therefore, a greater initial velocity, but in conse- 
quence of the superior weight of our projectiles we arrive at the 
same range. The active power, that which results from the 
multiplication of the weight of the projectile by the square of 
the velocity, is one greater in the case of our pieces. 

“These works have not been improvised,” said the 
speaker ; “a series of most careful experiments, extending over 
several years, has been made under the direction of the most 
competent men.” 

The director of these experiments and studies was General 
Frébault. 

M. Dupuy de Léme said, “that by proceeding slowly and 
wisely a great economy has been achieved ; we have constructed 
our pieces of cast iron (fonte de fer frété) without having had re- 
course to cast steel, of which our ironworks do not yet supply a 
sufficient quantity.” He added: “The soundness of these 
pieces is beyond all question. The 19 centimetre guns have 
been placed on board the fleet after the most trying experiments. 
They were fired 700 or 800 times, with proof charges without 
undergoing any alteration. They cost from 75 to 80 centimes 
per kilogramme. The English guns made on the Armstrong 
principle do not cost less than from three to four francs the 
kilogramme (taking the mean in each case 79d. to 2s. 11d.) We 
are studying the fabrication of pieces in cast steel, which would 
have an advan in point of weight, and we can commence the 
work when an ironmaster can assure us of a regular supply of 
the metal. Thus, with our pieces, the security of our vessels 
is assured. As to the results, in a balistic point of view, they 
equal anything produced by the nations most careful of their 
national defences. rigates, it appears, have already 
received their guns, and the Government foundries at Rueil, 
Saint Germain, and Nevers, are organised so as to meet all re- 
quirements.” 

* In the later part of the debate, M. Edouard Dalloz, a deputy, stated that 
the cost of a shot from this gun was between 400 and 500 francs (£16 to £20). 














THE;CROSSNESS PUMPING STATION. 


On Friday last about seventy members and associates of the 
Society of Engineers visited the pumping station of the metro- 

politan main drainage works at Crossness. The locality was 
poem adapted for a trip of the kind, and it is not easy, 
indeed, to point out another place within easy reach of London 
where a more admirable example of the skill of both the civil 
and mechanical engineer can be found. The day was all that 
could be desired, something unusual in an English summer, 
which is said to consist of three hot days and a thunderstorm. 
The thunderstorm had taken place the night before, and so far 
cooled the earth that the heat was by no means oppressive. 
The party left London Bridge at noon, and on arriving at 
Plumstead found a train, consisting of three or four first-class 
carriages and certain trucks, ready to convey it to Cross- 
ness over the little local line by which communication is 
maintained between Crossness and the civilised world as repre- 
sented by Plumstead, the works themselves standing far away 
from any habitation in the marshes which skirt the river. On 
arriving the visitors were shown into a large building devoted 
to the purposes of a school-room for the families of the numerous 
staff employed. Here certain very acceptable creature comforts 
were provided by the hospitality of Mr. Houghton, who has the 
management of the entire station. The walls were covered with 
the working drawings of the engines, reservoirs, penstocks, &c., 
which Mr. Houghton explained at some length to interested 
listeners. Several hours were then spent in examining all that 
was to be seen; and after ing a vote of thanks to Mr. 
Bazalgette and Mr. Grant for their cou to the society, and 
to Mr. Houghton for the trouble and care which he had taken to 
render the trip both pleasant and instructive to his visitors, 
the party returned to town. The excursion was a complete 
success—can we say more? 

The Crossness station and its engines have been described 
more than once, yet it is to be remembered that nearly every- 
thing which has hitherto been written is either general in its 
character or has been prepared while the undertaking was yet 


| inchoate. We have watched with attention the progress of the 


works from the first. We examined the working drawings at 
Messrs. Boulton and Watt's, Soho, three years ago, when as yet 
scarcely a casting had been made, We are acquainted with 
nearly everything which has been written on the subject, and we 
feel that there is still room tosay much. Mr. Houghton, indeed, 

who has had the management from the time the works were 
opened, has kindly placed a mass of information at our disposal 

which possesses considerable value, and which we impart to our 
readers with pleasure. The interest in the Metropolitan Main 
Drainage Works is still strong, as it should be, seeing that they 
are not even yet complete, while they constitute the most re- 

markable exploit in hydraulic engineering ever accomplished. 

The general principle involved in the southern outfall system, 
to which alone we shall at present refer, is embodied in bringing 
all the rainfall and sewage possible down to Crossness by gravi- 
tation, but nearly one half of that portion of the metropolis 
situated on the southern side of the Thames lies so low, that it 
is absolutely indispensable to employ pumping power at a com- 
paratively early point. The first lift, of 19ft., is accomplished at 
Deptford, which will constitute a point of "departure for our 
description. Tracing the various lines from this point upwards 
to their heads ‘or sources, we find that the system at Deptford 
diverges into three lines, The line of sewers next to the Thames, 
called the low level, runs through the populous districts of 
Deptford, Rotherhithe, Bermondsey, Southwark, the low parts of 
Lambeth, Wandsworth, Battersea, and Putney, taking Walworth, 
Newington, and Kennington, in its course. This line is pumped at 
Deptford by a lift, as we before stated, of 19ft., into the southern 
outfall main sewer, to be then carried by gravitation to the 
pumps at Crossness, where it is again lifted into reservoirs 
preparatory to being discharged into the river. The second line, 
which also commences at Deptford, takes the course of the New 
Cross Road as far as Hatcham, whence it deviates through Peck- 
ham Rye, Camberwell, Brixton, the upper districts of Lambeth, 
Clapham, and Balham; the sewage and rainfall coming down this 
line goes direct inte the southern outfall at Deptford without 
pumping—this line is called the high level, and varies in size from 
3ft. Yin. by 2ft. Gin. to 10ft. in diameter. 

The third line commences as the other two at Deptford, is 
known as the Effa branch, and traverses the same route as the 
high level as far as Hatcham, where it runs off towards the 
south, passing through the rural districts of East Dulwich, 
Dulwich, and lower Norwood, and terminating at the Crystal 
Palace ; this sewer varies in size from 3ft. 9in. by 2ft. 6in., to a 
10ft. barrel, this also runs into the southern outfall sewer by 
gravitation. 

Returning to Deptford we may here mention that the pump- 
ping station is provided with four engines of 125 nominal horse 
power each, which are wholly devoted to the clearing of the 
lower level sewer and its branches, The engines are to 
those at Crossness, except that they have only two pump plungers 
to each engine, and ten boilers instead of twelve; the other 
details are in every respect alike. 

The southern outfall sewer, after having received the collected 
contents of the low level, high level, and Effa branch, takes its 
course through Greenwich, Charlton, Woolwich, and Plumstead, 
engulphing the sewage from point to point of this extensive dis- 
trict and carrying it to Crossness, where, after traversing the 
three miles of marsh, it is received by the pumps and lifted to 
its temporary resting place in the huge reservoirs constructed 
for the purpose. The outfall sewer is of one uniform size from 
Deptford to Crossness, viz., 11ft. 6in. in diameter, and 18in., or 
four rings, in thickness, except in the Woolwich tunnel, where the 
thickness is increased to 22}in. This tunnel is over a mile in 
length, and in some places more than 70ft. below the surface. 
The cost of this portion of the main drainage, 74 miles in length, 
was over £300,000, Mr. Webster was the contractor. 

Returning to Crossness to follow the course of the sewage, we 
find that the exit into the river is suddenly stopped by a large 
penstock, 11ft. 6in. diameter, weighing over 11 tons, fixed in the 
sewer. The sewer is, however, continued under the river bank 
straight into the stream, forming the principal outlet discharging 
at a level of 16ft. below ordnance datum, or 8ft. below the 
lowest spring tides. This outlet is gradually widened out from 
the one line of main sewer into, first, two large sewers, then four, 
and at last twelve, which are continued by cast iron pipes 4ft. 4in. 
in diameter, far into the river. This aoa answers a triple 
purpose. First, it serves for discharging the main sewer at 
dead low water in case of heavy storms, such as an inch of rain 
in twenty-four hours; secondly, it serves as a discharge from the 
reservoirs ; and thirdly, as an inlet to take condensing water 
from the river to the engines, of which they, when all at work, 
require about 1,000 gallons per minute. This arrangement 
renders another 11ft. 6in. penstock necessary to exclude the 
river. After being diverted by the first 11ft. 6in. penstock, 
the sewage runs nearly at right angles to its previous course, being 
now confined to the bottom of a triple — which is 16ft. below 
ordnance datum, and in a short time it is discharged by means 
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of two culverts into the four pump-wells; where it has a drop of 
7ft. 6in. Before entering these wells it passes through a grating 
to exclude the débris always being brought down; a species of 
Jacob's ladder was erected to this grate and remove mud, 
but it'was found to absorb about 40-horse power, and, in addi- 
tion; was practically inoperative. Its use has, therefore, been 
discontinued, and men are now employed to clear the grates, 
with ‘which litter of all kinds becomes strangely entangled. 
From the wells the sewage is lifted, by means of the pumps, 
into a wroughi iron trough 11ft. wide and 10ft. high, and from 
thence forced through the top culvert of the triple culvert into 
the reservoirs, passing through thirty-two inlet sewers 3ft. 9in. 
high by 3ft. 3in. wide. Here it is retained until about half an 
hour before the top of the flood-tide, when it is run off into the 
middle culvert of the three, escaping through thirty-two outlets, 
also 3ft. 9in. by 3ft. 3in, After getting into this middle culvertit is 
passed into the river either by the main outlet, previously 
described, or through one of two high-level outlets whose inverts 
are 5ft. 3in. below Ordnance datum. The sewage generally 
occupies about one and a half to two hours in its discharge, but 
the time depends on the state of the tide and wind. The 
quantity of sewage coming down here varies in fine weather 
from 35,000,000 gallons to as much as 100,000,000 gallons. Mr. 
Houghton informs us, indeed, that the least shower of rain in 
Londen affects to a considerable extent the pumping power 
required at Crossness, so that continual watchfulness and extreme 
care have to be exercised by the staff in charge in order to be 
prepared for emergencies. The barometer does good service, 
and there is atelegraph laid down to Deptford, so that in case 
more sewage or rain is arriving than the engines can lift, it can 
be discharged by means of the high-level overflow in the creek 
at Deptford ; but this course is only adopted in heavy rains. 

The triple culvert is so called from having three stories of 
culverts, one overthe other. This mode of construction was 
adopted to save the expense of separate foundations, as in all 
cases the masonry of the sewers had to be carried down to the 
strata of gravel which lie from 25ft. to 30ft. below the surface of 
the marsh. The outlay for foundations throughout these works 
forms, indeed, the principal item in their cost. The lowest 
culvert is 12ft. Gin. by 9ft. 3in. ; the second, 13ft. 9in. by 7ft. 
éin. ; and the upper culvert is 13ft. by 12ft. 6in. The floors and 
roofs of these culverts vary in the mode of construction. In 
some cases cast iron girders are used with brick arches between 
and stone landings on top, and in others the brick arches 
are carried from side wall to side wall. All the masonry below the 
surface formation is constructed in Portland cement, mixed in 
the proportion of one of cement to one of sand. 

The reservoir is divided into four compartments, connected at 
the overflows ; each compartment is 559ft. 10}in. by 131ft. 6in., 
or together 558ft. 10}in. by 539ft. 6in., inside the exterior wall : 
this gives about 64 acres of area, with an average depth of 14ft. 
sin. The floor, which is made of brickwork in two arches, one 
leing inverted, has arise of 2ft. Gin. from end to end, and by 
nieans of a flushing culvert at the south end of the reservoir, 
which is 6ft. wide by 6ft. Gin. high, is kept free from deposit, 
leing periodically flushed into the river. The roof of the 
reservoir is carried by the outside and divisional walls, as 
well as by 644 piers, which are of the form of a cross on plan. 
‘These piers are built on concrete pillars sunk into the gravel, 
5't. Gin. long, by 5ft. wide in cross section, and brought up to 
\ft. below Ordnance datum. On the top of the brick piers, 18in. 
longitudinal walls are built, supported by arches of 20ft. span, 
thrown from pier to pier, and 18in. thick : from these longitudinal 
walls the covering arches are thrown, havinga clear span of 1 5ft. 
with a 3ft. 9in. rise, and a thickness of 9in., except at the outside 
penstock, where it is increased. The divisional walls, for adistance 
of about 100ft., are hollow, with overflow weirs, or safety valves, 
from the reservoirs, leading into the middle culvert ; sv that in 
case of any neglect on,the part of the men attending the reservoir 
penstocks, the roof of the reservoir could not be blown off 
through overfilling. The reservoir contains about 24,000,000 
gallons when full, and has been filled three times over during the 
twenty-four hours, when heavy rain has been falling in London. 

In the engine-house we finda handsome building, containing 
four double-acting condensing beam engines, nominally of 125- 
horse power each, supplied by steam from twelve boilers made 
under Adamson’s patent, 30ft. in length, 6ft. in diameter; flue 
ait. 3in. diameter for 10ft. in length, and 2ft. llin. diameter 
for the remainder of the length, crossed with six vertical and 
«tiagonal tubes, in., tapering to8in. diameter. Each boiler has two 
din. safety valves. The coals are brought in trucks direct into the 
tiring floor, which is below the line of the surface, and retained 
in the trucks whilst the fires are being fed, so that no dirt arises 
trom coals lying about. This plan is. a great improvement upon 
the coal-sheds originally proposed in the contract, and we fancy 
it saves the Board a considerable sum in carriage. All coal 
lrought into the boiler-house is carefully weighed, and we 
understand that the fine-weather consumption is about eighteen 
tuns per twenty-four hours, with six boilers always going. 

The coal vaults can hold about 3,000 tons, and are admirably 
erranged: a point which we must place to Mr. Houghton’s credit. 
The boiler-house is delightfully cool, and exceedingly well kept ; 
the engines are supplied with steam through two 18in. steam 
pipes, connected with all the four engines, so that steam can be 
taken from either range of boilers. The initial cylinder pressure 
is about 32lbs. The cylinders are 48in. diameter, and 9ft. 
stroke. The valves are worked by cam gearing, driven by a lay 
shaft, and mitre wheels from the main shaft. The valves are of 
the ordinary double-beat Cornish variety. The area of the steam 
valves is sixty-four circular inches, and that of the exhaust valves 
100 inches. The beams are of cast-iron, in two plates, 6ft. deep at 
the middle, and 40ft. 6in. in length, between extreme centres. 
They weigh twenty-sixtons each. The main gudgeons are of malle- 
able iron, casehardened in the working parts; the parallel motion 
is got out of the air and cold-water pump-rods by means of a 
rocking beam.. The piston rods are of cast steel. 

The cold-water pumps are 27in. diameter, and 2ft. 3in. stroke. 
The feed pumps are 6in. diameter, and 2ft. 3in. stroke. The 
connecting rods and cranks are of wrought iron, the crank 
working in a cast iron semicircular trough. The fiy-wheels are 
27ft. in diameter, weigh 50 tons each, and are provided with crabs 
and gearing for moving the engines when on the dead centres. 

The sewage-pump cases or barrels are eight in number, 12ft. 
in diameter, and fixed one at each end of the beam in the 
pump-wells before described. Inside each of these pump-cases 
four plungers work, the outer plungers having a 4ft. 6in. stroke, 
and the inner ones a 2ft. 3in. stroke. They are all 4ft. 6in. in dia- 
meter, and draw the sewage up the pump-cases through’ the 
suction valves, which are filled horizontally at a level of minus 
4. There are fifty-sixsuction valves to each case, lft. 6in. by 9in. 
generally, but the corner valves taper off, so the whole‘ area is 
only S6ft. superficial. 4 

Above these, and fixed vertically in the side of the trough, are 
‘he delivery valves, which number twenty-fourfor each pump, and 
are lft. 6in. by lit., or 26ft. superficial in all. The displacement of 
cach set of pumps per stroke of the engine is 429°4179 cubic feet, 
which, when the engines are working at cleven strokes per minute, 





the usual speed, gives a delivery of 4,723°5965 cubic feet = 29,523 
gallons per minute ; so that it requires the full power of all four 
engines to fill the reservoirs in about 1h.12m. The pump-rods are 
of wrought iron, and are fastened tothe plungers insucha manner 
that either pair can be thrown out of work, so that four plungers 
can be employed, oreight, at'pleasure. The workmanshipis excellent 
throughout, and the design and decoration of the engine-house 
is exceedingly tasteful, and even elegant. Well organised pre- 
parations are made in the workshops.for smiths, engine- 
fitters and others. The members of the Society witnessed the 
cement-testing experiments, to which great care and attention 
have been given during the execution of these extensive works. 
We may add that the entire construction of the station has been 
carried out by Mr. Frank Houghton, C.E. (on whom they 
reflect much credit), under the district engineer, Mr. Grant ; 
Mr. a ‘ 
all other works of the Metropolitan Board. 





AERONAUTICAL SOCIETY OF GREAT BRITAIN. 
AT a ting of bers held at the Society of Arts on Wed- 
nesday, the 27th inst., the Duke of Argyll in the chair, Mr. 
Frederick W. Brearey, Hon. Sec., read a short introductory 
paper :— 
te Before proceeding to the reading of papers which it is the 
object of this meeting to encourage and discuss, it is necessary to 
claim, on behalf of the council, perfect immunity in respect of any 
complicity with the views of their respective authors. It cannot 
be too often repeated that the council, as a body, has no theories 
of its own. Its formation is due to the existence of some facts 
which cannot and ought not to be ignored. 

‘* First : the almost. universal desire common in all ages of the 
world, and amongst all races of men, for more command over the 
comparatively unoccupied space, which has continually eluded 
his attempts, although he observes that bodies possessed of weight 
command it almost without an effort. The early watchers by the 
sea-shore have so indulged in dreams of navigation; nevertheless 
facts have far surpassed the wildest desires, and as in that branch 
of science so in others—the dreams of men have been more than 
accomplished; and let us take comfort in the knowledge that they 
were ridiculed. 

‘Secondly : the persistent efforts which at length triumphed 
over the tenuity of the atmosphere by means of one more tenuous, 
and thus provided us with a eoding observatory. 

“Thirdly : the fact that thismachine, ridiculed and condemned 
as puerile by one class, and as obstructive to the progress of aerial 
navigation, so called, by another class, has never been persistently 
used as an observatory until lately, and even for purposes of dis- 
covery is yet in its infancy; so that the invention has yet to be 
utilised. 

‘Fourthly: there is a constant recurrence of isolated attempts 
to triumph over some of the acknowledged difficulties of propul- 
sion and navigation by inventors, who, for want of organisation, 
are unacquainted with preceding failures in the same direction, or 
ignorant of some one condition demanded by the peculiar nature of 
the experiment, but which is absolutely necessary to success. 

‘* Fifth and last : Pecuniary support is required in aid of experi- 
ments, and those who desire to see the means which are already 
known to us made use of to their fullest extent are invited to 
strengthen the hands of the council; for by continuing to observe 
and to record we shall progress towards that which is unknown. 

‘Seeing, then, that the aspirations of man have generally tended 
to that which is progressive and good, that his desires to 
possess almost always accompany his capacity to attain, and are 
rarely beyond reasonable hope of attainment ; seving, also, that 
this particular branch of science has received more than its 
due share of discouragement, and has hitherto been in 
the charge of professional aeronauts only, who have exhi- 
bited for gain that which is known, without adding any- 
thing to our knowledge at all adequate to their many oppor- 
tunities for observation (if I except Mr. Green, who first used coal 
gas, and practically gave us the guide-rope); the Aeronautical 
Society of Great Britain was formed to encourage, to observe, to 
record, and to aid, in proportion as its ability is strengthened by 
the support of its members, whom the council have now called 
together, with the object of hearing their views, as expressed in 
the papers and discussions.” 

A paper was then read by Mr. F. H. Wenham, entitled ‘‘Some 
Observations on Aerial Locomotion, and the Laws by which Heavy 
Bodies Impelled through the Air are Sustained.” 

The author commenced by stating that a great amount of power 
is required to raise a weight perpendicularly in a still atmosphere, 
on account of the yielding nature of the support. To compensate 
for this, a very large surface would be requisite; and to enable a 
man to raise his own weight, together with the machine (estimated 
at 3001b.), by his individual strength, about one million square 
feet would be necessary ; which of course places the size of the 
apparatus beyond the range of practicable construction. As the 
sustaining surface is diminished, so must the power be increased. 
If the surface is reduced down to the ratio of one square foot for 
each pound to be raised (being about the average ratio of weight to 
wing surface in birds), it will require a power of twelve horses to 
raise a weight of 300 1b. perpendicularly in still air. 

In the paper some experiments are quoted, which show that a 
force of from 3 to 4-horse power is required for each 100 Ib. raised 
in the atmosphere by means of a screw or windmill rotating with 
its axis set vertically; and the author concludes from these experi- 
ments that any machine constructed on this —— for raising 
or transporting heavy bodies must end in failure, as we have no 
— motive power sufficiently light even to support its own 
weight. 

The author next makes some observations on the flight and 
wings of birds, and points out that endurance of flight, and sus- 
taining power when the bird is travelling rapidly through the 
atmosphere, is not dependent upon large surface but on great 
length of wing, and among other examples mentions the Albatross, 
whose endurance of flight is so great that in stormy weather it 
never rests on the water. The wings of this bird extend 14ft. 
from end to end, and only measure 10in. across the broadest part. 
The sustaining effect is consequently obtained upon a very wide 
stratum of air. Ata speed of thirty miles per hour, taking this 
stratum at ft. thick, it will weigh upwards of a hundred times as 
much as the body of the bird, and as the wings are constantly 
cutting into a fresh body of air with its inertia undisturbed, it 
affords a nearly solid support even when the plane of the wings 
are set edgeways and parallel to the line of motion. Under thesecon- 
ditions, the flight of the bird is performed with a less expenditure 
of power than by any other mode of animal locomotion taken at a 
similar speed. 

In confirmation of this theory, the author alludes to the lee- 
boards and sliding-keels of vessels of shallow draft, which counter- 
act leeway and enable the vessel to carry a heavy press of sail, so 
er cat is the resistance they meet against the rapidly passing body 
of water. 

If a thin lath of wood is held perpendicularly and moved rapidly 
to and fro with its plane at right angles to the direction of a 
running stream, a very great increase of resistance willbe felt; and 
if the lath is fixed centrally with its plane at right angles at the 
end of a rod, on immersing this in a stream the resistance 
measured will be simply that due to the flat superficies of the 
blade; but if the rod held in the direction of the stream is now put 
into rapid rotation, the resistance will be equal to the area of the 
entire circle of revolution; and it is found that the more rapid the 
motion the narrower may be the blades, to give the maximum re- 
sistance, 

The author then relates some experiments tried with screw- 
propellers applied to a small steamboat, in order to corrobo- 
rate this theory, When the boat was moored fast, with 








te, ‘of course, being engineer-in-chief of these and‘ 








the engine running at its utmost speed, but very little 
tractive effort was indicated, as nearly all the power was consumed 
in “slip,” or in giving motion to a yielding body of water; but 
directly the boat was allowed to run onwards, and the screw to 
find an abutment on a fresh of water, having its inertia 
undisturbed, it acted almost as if in a solid nut—the slip being 
only eleven per cent. and the tractive power at its um, 

‘he author, after having given many other reasons for showing 
that the supporting effect of long and narrow planes, moved - 
ways throush sees al lin i ee idth 
of stratum, and, consequently, rf material passed over 
in a given time, to consider how this principle may be 
Bes: to machines for sustaining weights on a support of air. 

the —— of surface and length of wing are taken from 
examples of the easiest flying birds, in order to sustain the weight 
of a man and the attachments the wings must extend out sixty 
feet from end to end and be near four feet broad. This will at 
once show that such an arrangement would be utterly impractic- 
able, and that no flying machine can ever be constructed in 
imitation of the natural wings of a bird. A spar or pinion, thirty 
feet long, must be very thick and heavy to bear the total amount 
of weight to be sustained; its forward edge would also cause — 
atmospheric resistance, needing more power than could well be 
spared for flight; and this cumbrous extent of wing would be 
productive of accident from contrary currents of wind near the 
earth’s surface. 

The author shows that great length of wing is an absolute 
condition for performing flight with the least possible amount of 
mechanical force, and, consequently, that no machine can be 
successful if carried out in exact imitation of the wings of flying 
animals, 

But from the simple fact that a dozen pelicans, each weighing 
21 \bs., may fly exactly one above the other without mutual 
impediment, as if framed in one, it may be seen that a 
weight of 250lbs. may be supported in a transverse distance of 
only ten feet, or the extent Hi the wings of a single bird. On 
this principle various models were made, all of which, when held 
in a breeze, gave great supporting power for their size. The 
sustaining effect was found to be the same, whether the planes 
were extended in one length or superposed. A model was then 
constructed of sufficient size to raise the weight of aman. The 
plane surface was eighteen inches broad, and consisted of webs 
of thin holland stretched in a frame; the length of the fabric 
was ninety feet, but instead of extending in one length it was 
cut into five pieces, which were arranged equi-distantly one above 
the other in parallel planes. The whole weighed about 45 Ibs. 

This contrivance, when held against a breeze, estimated at about 
twenty miles per hour, easily raised the experimenter ; but not 
being provided with any propelling arrangement, it quickly 
descended again, with no worse accident than the fracture of the 
apparatus. 

For the last six years, other pursuits have prevented the author 
from continuing these investigations, and till very recently nothing 
further has been done. Experiments are now in progress for the 
purpose of ascertaining the force required to propel a series of 
superposed aeroplanes through the atmosphere, at speeds exceed- 
ing twenty miles per hour. Should this prove to be within the 
compass of weno ts power, there is some probability that an active 
man might be enabled to perform extended flights, as the system 
of fixed wings, or ‘‘ aeroplanes,” may be very light, and at the 
same time ubundantly strong for sustaining weights. An arrange- 
ment of planes titted together within the last few days for the 
purpose of experimznt, weighs about forty pounds, and will bear 
a load of three hundredweight with safety. The planes extend 
ten feet from end to end, and there are a series of ten in height, 
with an interval of eight inches between them. 

At a speed of thirty miles per hour, six tons of air per minute 
will pass through the apparatus, which will give great supporting 
power, by running on a stratum of this weight. 

Some discussion ensued, in which the president sustained a 
prominent re: remarking that Mr. Wenham appeared to have 
sromulgated a new and correct theory. Mr. Glaisher and Mr. 

Vestcar expressed a hope that the balloon would not be ignored. 

Mr. Henri Réda de St. Martin read a paper, entitled “‘A Pro- 
jected Experiment in Aerial Locomotion.” 

Mr. Randles exhibited a model of an aerostat, by which he 
obtained rigidity—a quality which he deemed essential to any 
attempts at propulsion. We were pleased to see the veteran 
aeronaut, Mr. Green, at the meeting. 








THE BELGIAN Inon TRADE.—This trade continues in a depressed 
and uneasy state. 

THE NEW PRESIDENT OF THE BOARD OF TRADF,—We under- 
stand that it is probable that the Right Honourable J. W. Henley 
will again, as in 1859, be the president of this important depart- 
ment in the new Administration. 

Tuk RoyaL COMMISSION ON THE BRITISH COAL-FIELDS.—It is 
reported that the Duke of Argyll will probably be appointed chair- 
man of the Royal Commission about be issued to inquire into and 
report upon the extent and the mode of working of the coal-fields 
of Great Britain. 

Pervu.—The railroad from Mejia to Arequipa, a concession for 
which was granted to certain parties, will, it is supposed, not be 
carried into effect, the persons who have obtained the concession 
not being able to comply with the contract, and, although thrown 
upon the English market, it appears it has met with but little 
support. Should the agreement not be complied with, which 
stipulates for the commencement of the work by the 15th of 
November, 1866, others will be able to apply for and obtain the 
concession. The cessation of the war with the mother country 
must now raise the value of Peruvian property. 

THe Frencu Iron TravE.—(From our Correspondent.)—The 
Mont Cenis Railway Company has ordered 2,500 tons of rails 
required for the Italian part of its line at £8 7s. 6d. per ton. 
Another contract for 3,500 tons of rails required for the French 
part of the line was let to the Terre-Noire Forges at £8 14s. 6d. 
per ton. The Paris, Lyons, and Mediterranean Railway has 
ordered 2,000 tons of mixed rails from the same forges. 

THE MiantoNoMoH.—The monitor Miantonomoh now lies at 
Spithead. We have not yet learned whether she will or will not 
come to London. The pressure of other matter on our space, and 
the very recent arrival of the ship in English waters, compels us 
for the present to withhold particulars of her construction, which 
we hope to lay before our readers next week. On the whole, the 
trip has been even more successful than was at first believed. All 
the officers of the Miantonomoh declare that they rather like 
being at sea in a closed vessel. They get plenty of air below from 
the blowers, and must do so as long as there is any steam to drive 
them, and of the two, for comfort, they rather prefer for a sea 
voyage a vessel like their own to an ordinary cruiser. Indeed, 
the thermometer records kept on board prove that the heat below 
during the voyage across the Atlantic cannot have been so great 
as would be imagined by a stranger looking over the ship as she 
lies at Spithead, and examining the means of supplying and regu- 
lating the inboard draught of fresh air. As a handful of facts 
are, bowever, worth a cartload of opinions, we give here a copy 
of the thermometer register of the temperature on the middle of 
the berth deck on four days, or rather nights, during the voyage 
across :— 


June 12. Jane 13. June 14, June 15, 
en. Deg. Deg. Deg. 
SODA: 20 we ee oe ji ° 70 ee 70 
12 midnight .. .. 69 oe 71 ee 70 ee 7 
ZBM. «ce co coo -64 oe 70 . 70 o- 68 
4a.m. «ce se oe G64 ee 70 ee 64 oe 68 


Gam. ce co oo G64 ee 70 oe 70 ve 67 
Mr. Fox visited the Arsenal at Woolwich, on Monday, and took 
much interest in the forging department, which has no el in 
America. The Miante h is destined for Cronstadt : it is to 
be hoped that she will remain a sufficient time at Portsmouth to 
cnable all our engineers to inspect her, 
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RAILWAY MATTERS. 
Tue Great North of Scotland proposes to amalgamate with its 
various branches. 
A BILL has been agreed to for the amalgamation of the Scottish 
North Eastern a the Caledonian Railway Company. 


THE Belfast to make a 
ner street in Sane rat tor ana Rants certain existing 


A JOINT resolution explanatory of an Act granting i to 
Wisconsin for railroad purposes has just passed the American 


THE Brighton Company has already undertaken to complete 
fifty-five miles of railway in East Sussex alone, at a cost of 

Ir is stated that 383 miles of the Union Pacific Railroad, west 
of St." Louis, brid been completed, and that the work is being 
pushed with ’ 

THE receipts on * the North Mauritius line, thirt 
for the week en pane y 6th, have increased £ 
responding period Ot Wat yes. 

A MosT a line has been selected for the direct commu- 
nication between p Hombey. and Delhi, the importance of which has 
heen recognised by the Government. 

TuE Sheriffs’ Court on Wednesday gave £5,000 compensation 
to a Mr. South Wert building-land and publie- house at Shepherds’ 
Bush the South-Western Railway are dnlevaching upon. ~” 

THE ee Bri hton, and South Coast gow ty was incor- 
iitferen §46,'and during’ thé last twenty wash es obtained 
a ‘Hots of Parliament, making al ether abont sixty Acts. 
ek case yin and others ag the Metropoli 

Company, £3,000 was claimed, Pi ‘or 
non-a don. abihity to procure einiote in lieu of those Sake y the railway, 

Tue London, B hton, and South Coast Com any have power 
to make a ahort Pa ort He line at Worthing, b: which they will be 
enabled to bring their friends direct to London over the Henfield 


Mone miles long, 


over the cor- 


and Mid-Sussex branch. 
Ar the adjourned meeting of Mr. Furness’s creditors, held on 
Monday, a’ wish was unanimously expressed that the business 


should be Coritinued under a letter of license, and a resolution to 
that effect ‘was passed. 

On the East India Company’s Railway, the only unfinished 
works of im ins iat on the main line ak the bridge over ‘the 

Jumna and, 8 e station arrangements in that city; these are pro- 
gressing satis 

TuE largest ‘locomotive ever made in New England has just been 
finished in East Boston. It weighs thirty tons, has ten wheels, 

dis b expected te w a thousand tons of coal on the Lehigh 
Vali in Pennsylvania. 

Tae directors of the Ottoman Railway Company inform the 
shareholders that the advices they have received from Smyrna 
leave no doubt as to the opening of the through line to Aidin 
within the specifjed time, viz., the Ist July. 

A TRADESMAN of Ashby-de-la-Zouch, in Leicestershire, obtained 
on Saturday a verdict for £850 dam: st the Midland 
Railway Company, for injuries he oustaeea ugh an accident 
which occurred ‘to an excursion train at Wellingborough. 

THE report of the Railway Benevolent Institution, presented at 


the half-yearly meeting on Thursday, states that £1,1 have been 
vested, i increasitig th fund to £12, The mubecrip dd have 

ied the new year’s collection furnished £20), and the annual 
npe vt 


THE poll of the South Eastern proprietors, on the question of the 
railway from Beckenham to Lewes and to Brighton, resulted in 
1,219 proprietors, representing £2,489,450 ordinary stock, polling in 
fayert and 362 ropretons representing £452,550 ordinary stock, 

polling against the proposal. 

On Tuesday four men in charge of a new goods’ engine at 
Church-road, near the Richmond station, unwittingly drove it 
under a bridge too low to admit it, stripping off the dome and 
funnel, which caused’ an explosion. e fireman was badly | 2 
scalded, and the driver slightly cut and scalded. 

A FATAL accident occurred on Friday on the Midland line, at 
Mansfield. An aged woman, named Hingley, was crossing the line 
at Tenterlane, when, a goods train coming up, she was struck on 
the head. Death was almost instantaneous. The poor woman was 
almost seventy years old, and was very deaf, consequently she did 
not hear the train coming up. 

A TRESTLE bridge on the Atlantic and Great Western road, 
near Kennard Station, formerly Taylor Town, broke through, 
May 31st, with a passenger train upon it. The engine had passed 
over, and "the train was upon the bridge, which was broken through 
by the weight of the cars. Three cars were carried down, but 
fortunately none of the passengers were injured. 

THE directors of the Bombay, Baroda, and Central India Rail- 
way have arranged for the purchase of the Mahim branch (1} miles 
in length) of the Great Indian Peninsula Railway Company, and 
for the interchange of traffic with that company at the Parell 
Junction near Bombay, thus giving the greatest facilities to the 
public using the railways. 

A VERY painful railway accident is reported from Sheffield. It 
appears that a passenger by the Midland excursion train to Buxton 
on Thursday morning, on passing the works of Messrs. Firth and 
Sons, threw out several coppers. Some workmen who were standing 
near commenced scrambling for them, and at the same moment a 
mineral train came up and ran over one of the poor fellows, killing 
him on the spot. 

A BILL is agreed to for incorporating the Dagenham Dock 
Railway Company; for authorising the proprietors to make rail- 
ways from the Dagenham Dock to the Great Eastern" Railway 
and the Loe, Tilbury, and Southend Railway, and from the 
North-Kent Railway at Erith to the river Thames néar Crossness 
Point, with piers; and to enable the company to run vessels in 
conection with the railways. 

Tue larger bridges of the Bombay, Baroda, and Central India 
line have been considerably strengthened, and when all the pro- 
posed measures are fully carried out, it is stated, there need: be 
‘no apprehension as to their future stability. The additions to the 
various stations along the open line rendered necessary by the 
increasing traffic, and the large storeh and | tive work- 
shops, &c., at Parell are all in active progress, and some of them 
drawing towards completion. 

aa total ber of pass 





us s carried on the East Indian 
Bey Tens the past half year was 2,066,299, of which 
were third class, ‘174,777 intermediate class, 41,866 

osoond -_ and 15,657 first class. The increase in the total 
gers was 114,673, as compared with the corre- 

mn ponding ha 185 bs » The total number of. passengers carried 
faring € e year 3 ty | 249, 618, against 4,015,718 in 1864, 

po 5, an pereare of 


e average mileage opened in 1864 
being 1,099, and in 1865 Bit miles. “the tonmege te’ goods and 


upale has heen in 1865, 683,290. tons, against “607, 350,tons in 


THE goods train leaving Keswick about eight o "clock on Thursday | W 
morning broke down at Bassenthwaite Lake, in consequence of 
the snapping of the axles of a wagon loaded with pig iron. After 
travelling for about 100 yards, smashing all the sleepers on the 
road, the whole train, with the exception of the brake-van and 
engine, was thrown over the eibankment on each side; ‘some por- 
tions of it being projected into the lake. The smash-up was most 


complete. ‘The pig iron was scattered about in all directions, 
partly on the line-and 
rly 








partly in the water, and the wagons were 
destroyed, not one being loft with the wheels on, 








NOTES AND MEMORANDA. 

WE export about 8,000,000 tons of coal yearly. 

Carmen Island (Gulf of California), belonging to Mexico, contains 
large salt deposits, now being worked. 

AccoRDING to Mr. Hull, only Ty 000,000 tons of coal remain 
to be gotten within a depth of 4,000f 

In about three years, when the nak are nee, about 

100,145,500 gallons of water will be daily supplied to Paris. 

THE totdt consumption of coal in the smelting and manufacture 
ak, iron and steel may probably be estimated at about 30,000,000 

ns. 

Mr. Hussey VIvIAN states that ‘‘ South Wales could supply all 
a with coal for 500 years, and her own consumption for 


VIRGINIA manufactured sea-salt as early as 1620, at Cape 


MISCELLANEA. 
a eek the inporly of woo} into the United Kingdom amounted 
ban rt A 2 is expected to be ready for opening 
by August Ist. 
Tue Palace and Burlington Hotels’ Company are about to de- 
clare a dividend of 10 per cent. 


THE cotton crops of Georgia, and Louisiana have been 
seriously injured ——J, 

THE proposal of M. Pereire to purchase from the municipality 
of Paris a portion of the Park of Monceau has been rejected. 

Ir is calculated that the tions of the conductors belonging 
to the General Omnibus mpany amount to £25,000 a year. 

Lorp RomIty had the satisfaction of eqening his new Literary 
Search Room at the Record-office, in Fetter-lane, on Thursday 


Charles; and in South Carolina the first was cate by Nathaniel | last, 


Johnson in’! 

THE population of St. Petersburg consists, acco: to the census 
of 1864, of 546,122 persons, inclading thosé aie We “ho fixed 
place of residence. 

ENGLISH sailors were permitted to manufacture salt at the Ca 
de Verde Islands t the maria oth of Ring Ghattes U th the 
Infanta of sept: 

It is stated est steam-co: orld is that found 
near AY ses sen fald balaty's Of a hat than three 
hun Sd niles extent. 


LARGE quantities of coal have been found on the sides of the 
Oural’ mountains. Its value is greatly enhanced by the fact that 
iron is found in the immediate neighbourhood. 

Mr. JEVONS remarks, ‘‘rather more than a century of our 
Pon BIGpon des exhaust our coal mines to the depth of 

deeper than our present ro a mine. 
THE oldest house in the United States now s originally 
built is the Rev. Dr. itfield’s, at Guildfo Gongoctent I 
was built in 1639, and the stone walls and oak work remain in good 
condition. 

On the surrender of Lee the American Government came into 
possession of 30,000 muskets of British vac pe These 
were sold to a speculator, and have recently been P ed by the 
Canadian authorities at double their original cost. 

Mr. JEVoNS concludes that “if our consumption of coal con- 
tinue to multi iply for 110 years at the sae rate as hitherto the 
total amount of coal consumed in the interVal will be’one hundred 
thousand millions of tons.” 

M. Margy has communicated to the Paris Academy of Sci 
the description of a very ingenious instrunient, which, he calls a 
my ograph, for exhibiting the vibratiéns of the muscles of the 
human body, and especially when under the influence of fatigue. 

From the yr 000) tos it ap that we are now raising 
ye about 96. Oy Same, or ie tte -a ton o % coal weig! i 

uit a cubic eter this enormo tity, if we include 
logs an waste in getting, not less than 300,000 tons should be 


THE s' upply of water in Paris is about 17,600,000 gallons daily; 
besides which the fountains and sewers consume 5,500,000, the 
bonnes fontaines (only running for three hours daily) about 
19,800,000. The Bois de Boulogne and de Vincennes also require 
7,708,500 on Sundays, 

THE following is the yield of our collieries from 1854 to 1863 :— 
In 1854, 64,661,401 tons; in 1855, 61,453,079 tons; 1856, 66,645,450. 
tons; 1857, 65, 707 tons; 1858, Gi, 8,649 tons; 1859, 71,979,765 
tons; 1860, 80,042 698 tons; 1861, 83,635,214 tons; 1862, 81,638,338 
tons; and 1863, 86,293,215 tons. ' 

Sm T. De La Becue and Sir W. E. Logan, after a ton 

geological survey, most admirabl éonductéd, proved that the co 
measures of South Wales are 10,000ft. or 12,000ft. thick, and 
contain altogether 84ft. of coal in seams of workable thickness, 
the most of which lies near the base. 

"THE explosive wer of 1 oz. of sodium is equal to that of about 

. of gunpowder, or 2} Ib. of nitro-glycerine. A spoonful of 

wile coming in contact with 200 oz. of sodium would occasion an 
explosion equal to that which would be occasioned by the ignition 
of 5,000 Ib. of powder, or the concussion of 500 lb. of nitro- 
glycerine. 

THE United States’ coal-fields are stated to be thirty-sevon 
times larger than our own, and there are coal-fields on the 
Continent not inconsiderable, though much smaller in the aggre, 
gate than our own, and yet we probably raise nearly two-thi f 
the total quentity now being extracted over the whole surface of 
the globe. 

At present we smelt yearly between 4,000,000 and 5,000,000 
— of pig iron, with a consumption, on the average, of about 

12,000,000 {tons of coal. A portion only of this pig iron is ex- 
ported, while the rest is used in part for castings and in part for 
the manufacture of wrought iron and steel. 

Amone the countries that manufacture sea-salt in Europe the 
principal is France, where, at Berre and Baynas alone, 80,000,000 
pounds are annually prepared. The total amount of sea-salt pro- 

uced in the French empire, on its Atlantic and Mediterranean 
coasts, is more than 450,000 tons annually. 

A SERIES of interesting experiments has lately heen made in 
Paris, having reference to the preservation of meat by paraffin. 
The results are, that . meat be plunged in a bath of paraffin at a 
temperature of 300 deg., and subse: uently in other baths of 
paraffin at a lower temperature, it keep perfectly fresh for a 
great length of time. 

Ir appears that the total gomog | of —_- imported into 
the United Kingdom in 1856 was 1,023,886,304 lb. ; in 1857, 
969,318, 3 896 Ib. ; in 1858, 1,034,342, 176 Ib. ; in 1859, 1,225, 989, 072 1b., 
in 1866, 1,390,938, 752 Ib. ; in 1861, 1, 256,984, 736 Ib. ; in 1862 
523,973,296 Ib.: in 1863, 669,583,264 ib; ; in 1864, 893, 304, 720 Ib. ; 
and in 1865, 977,978,288 Ib. 

WHEN gunpowder is heated nearly up to the point of decompo- 
sition previously to ignition, the force of its explosion is greatly 
increased. It is stated that a temperature of 160 Fah. 
increases the force of the explosion one-fifth, while a temperature 
of 400 deg. nearly doubles it. This may in some measure account 
for the fact that highly heated guns are liable to burst. 

Tue Paris Academy of Sci has received a report from M. 
Fouqué, whom they sent to investigate the volcanic phenomena at 
Neo-Kaimeni. © Wonaet states that he has discovered the crater 
of ve posing described by Straka, « and that he found at Sansaki a 

be Aes properties of A Grotto del Cane, near 

Ne a ee te ed ti eh whole western portion 
is oti and ina atate of great activity 

brah just. presen ‘to the French hole a 
method CK which “all ea ue Reseenies to lucifer matches is 
obviated, e eee con in simp. y dipping the matches into 
sulphur after ha plunged them into the phosphorus; the sul- 
phur being insoluble in water prevents the phosphorus from dis- 
solving in alimentary li aud matter, so that all poison is avoided, 
while the more powerful friction ngcoemnry to insure combustion 

will be the surest guarantee against 

ASSUMING the present rate of garth in the 
to be 34 per cent, per annum, Mr, Jevous has computed the 

—— 4 of coal to be extracted in the following. years, starting 
m 1861 :—In 1861, 83°6 millions of canes 1871, 117°9 millions of 
tants 1881, 166°3 millions of tons; 1891, 234°7 "millions of tons; | sort 
1901, 331°6 millions of et 38 IIL, 4069 millions of tansy 1941, 
658°6 millions of ‘prs 198 929'0 millions of tons; 1941, 1,310°5 
on FS ape 5 1,848°6 millions of tons: ’ 1981, 2,607°5, 
o 








roduction of coal 


We understand that Miss Rye 
working women and a few f 
next. 

THE Irish shore end of ‘ioe 
the William Corry, which 
Eastern, 


e is prepared to send one hundred 
te Victoria, Australia, in August 


Aten 


ue local government of the Swiss canton of St. Galle has 
called upon the Austrian labourers there to return to their own 
country. 

oh oat -second annual meeting of the Association for Im- 
erm oving > Dedings of the Industrial Classes was held on 
riday. 


Dr. SoLOMON ANDREWS and three others ascended in a “ fly- 
ing ship” recently at New York, and made five miles headway 


cable is coiled on board 
leave with the Great 


against the wind. 

THE on on at the Live 1 Negroni nei on Monday, 
registered up to 82 5, being 20°3 ove the average of the same day 
during twenty years. “* 

Durine th vite ing from the 

co, jak pollen increage 


pte 
over 


af a8 


ew Boon bn or, vended by their utter 


one 4 hts’ 4 
ae re i and their return to 


abandonment of the * 
labour upon the old ‘‘ten on ae 

ENGLISH agricultural machinery is practically shut out of the 
Canadian and American markets." "The English manufacturers are 
bestirring themselves to modify this state of things. 

Ir has been attempted to put a very powerful wrought iron 

ard over the Great Eastern’s screw, so that in backing astern 
fall ull power there should not be the least risk of the screw fouling 
the cable. 

THE Metropolitan Board of Works is being stro rongly urged by 
the inhabitants of Finsbury not to allow any building on the 
lands purchased for the Finshury Park. The discussion of the 
question is adjourned. 

WE learn that the Duke of Argyll is likely to be appointed 
chairman of the Royal Commission about to be issued to inquire 
into and report upon the extent and the mode of working of the 
coal-fields of Great Britain. 

THE Papal edict the new Roman coinage was pub- 
lished on the 18th. The i coins are to be pieces of one hundred, 
fifty, twenty, and ten lire res; jain The silver coins are pieces 
of five, two, one, and one- 


Ir is worthy of remark Oey du the oa Hound aie 4% the 


1865 Atlantic cable and 
yeh rWehts 'e fee ‘these fas “ie 
a single one, erehieb Ay x omen * ghocess fe for” 
enterprise. 
ConSIDEBABLE consternation ig prevailing amongst the 
of Fifth-avenue, New York, on gogount of a p my 
under discussion in the on. 


to 
aristocratic of American streets by cutting off the splendid porches 
on both sides. 

THE work of rebuilding the American Academy of Music com- 
menced June 11th. The old Taig —_ be used for the new 
building after being reduced in 15ft. The academy 

&, and is to cost about 


is to be ready by the Ist of Neves 

250,000 dols., exclusive of scenery. 
Ir is stated that the Government of Italy eee just given 
roceed, with a further 













Messrs. Ralph Heaton and Sons orders to, procegi 
supply of bronze coin for that ee. 6 der is to be 
coined in the mints of Milan ap 1d Naples, and about 1,200 tons are 


to be delivered as soon as posgile 
THE annual report on h of refuge shows that at Dover 


{ £598,277, 


the expenditure ead the estimate being 
£650,000; at Alderney t xXpen diture has reached’ £1,113, swe 
the estimate being £1, DOD; at Portland the axpeatmnany Sas 
amounted to £994,797, estimate being £1,007,000. 

A NEw invention for smoke and coonotnising fuel has 
been applied to the steam-engine furnaces at several More 
in Sheffield with very re 1 ot ota * Bc apo i 
in supplying the furnace with 
and the boiler with bo! v pry cold bate omy 


Ir is announced Eo faye om of col been eee in the 
Vermilion ion, -V: in size from as grain to nuggets as 
large as a bh of pearl barley. In consequence of the alleged dis- 
covery the majority of the olders of quartz veins i exploring 
the beds of the various creeks and streams, and hunting up 
washings. 
Tue African Steamship Company announce that they purpose 
estaulishing a bi-monthly line bee stony ei g run from Liverpool, 
in conjunction with he mai < ehcing on the 10th of 
C IB COM DO ig additional line, being 

ports on the West 









tonal os to at the print a, failed to 
and the consequence is a chemical’ “ 
colours. 
THE Italian Government have given orders for the manufacture 
of cuirasses of aluminium for their cavalry regiments. A series 
of experiments, made under various conditions, demonstrate that 
a cuirass of this metal, while ee. great advantage of 
being as light as a coat, cannot ket ball at the 
distance of forty paces, nor by rh thrust of a bayonet. It has 
also been ascertained that cuirasses of this description can be manu- 
factured for as low a sum as 25f. 
LarGE contracts for round steel shot are now being carried 
out at Sheffield, for the American Adonizaliy, by 
and Co., John wn and Co., s 
steel is the sole materia] u 
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In January, 1864, Mr. Ramsbottom, of Crewe, took out a patent 
(No. 48) for a particular method of dividing ingots to prevent 
waste. The ingots were to be cut into discs by means of ci 

saws. Mr. Ramsbottom has since secured another patent for 
further improvements in the manufacture of hoops and tires, 
which consist principally in reducing the quantity of metal re- 
moved by the saw, by forcing into the circumference of the ingot, 
whilst it is being rotated on its axis by friction rollers, a revolving 
disc or discs, by which annular grooves are formed, and the 
diameter of the parts to be sawn is reduced; and as all that Mr. 
Ramsbottom brings out at Crewe is worthy of attention, we have 
selected the most interesting features of the new patent for 
description. 
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itudinal section of a 
e manner to which 
we have referred. a represents the ingot, which is supported on 
the friction rollers 6, 6. The circumferences of these rollers are 
made with small annular grooves, or they are otherwise roughened 
to give the requisite friction for turning the ingot round. Above 
the ingot is the shaft c, on which four discs d are fixed by means 


Fig. 1 is an end elevation and Fig. 2 a loi 
machine for dividing round steel ingots in 


of the flanges d'. The ends of the shaft c pass through the 
eccentric bushes c', which fit in holes in the standards or framing 
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of the machine. To each eccentric bush is fixed a spur wheel 
gearing into the pinions fixed to the cross shaft e, one end 
of which is square to receive a key. The shaft e is turned round 
4 friction gear, hydraulic or steam power, to raise or lower the 
shaft c, with the discs d. The rollers 6 are caused to revolve by 
steam power actuating the driving shaft f, on which is fixed the 
— J', gearing into the wheels 6', fixed to the axles of the rollers 
, 6. The mode of operation is as follows:—The e i 


represents the discs 7, in the positions they occupy when 
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the annular grooves have been formed in the ingot; the 
attendant must now apply the requisite power to the shaft e, 
for turning it round so as to raise the shaft ¢ to its highest 
point, thereby drawing the discs d out of the grooves in the 
ingot ; the ingot can now be removed from the machine and 
another one, when sufficiently heated, put in its place; the rollers} 
are then caused to rotate, and the discs d are gradually brought 
down and forced into the circumference of the ingot by turning the 
shaft e round in the manner above described. The discs are kept 
cool during the operation by small jets of water thrown against 
the sides of each. The rotary motion of the rollers causes the 
ingot and the discs to rotate also. The depth of the annular 
grooves made in the ingot can be increased or diminished, but 
sufficient metal should be left to hold the parts of the ingot 
together until they are separated by a circular saw, or the grooves 
may be made so deep that the ingot can be divided without sawing. 

Another part of this invention consists in the use of a sen § 
ended taper punch in lieu of the flat-ended punches described in 
the specification to which we have referred, in order to perforate 
the disc without removing any portion of the metal. In Fig. 3 we 
have shown how the disc a may be perforated and partially 
expanded by one of Mr. Ramsbottom’s well-known duplex steam 
hammers. In this case the round-ended taper punch 7 is h to 
one of the hammer blocks, and the perforated block o is keyed to 
the other hammer block; the disc a is supported on a plate or on 
suitable rollers to facilitate the turning round of the disc during 
the operations of as and expanding; or the disc a may be 
supported in pincers attached to a crane. 

Another part of the invention consists in producing ingots 
of such a form that they may be converted into discs, and conse- 
quently into hoops or tires, without the loss of any portion of the 
metal, excepting that resulting from oxidation. For this purpose 
the ingots are cast of a conical or pyramidal form with a portion of 
the apex removed, and of such a taper as to admit of being 
flattened into discs by hammering or compression in the direction 
of their axes. The base of the ingot may be cast with a rim 
to form the flange of the tire, or the flange may be raised in a sub- 
sequent operation by dies or otherwise. The neck of the mould 
through which the metal is run should be parallel, or nearly 
so, and when the conical of the mould is filled it is closed 
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ving mould. The “=a part of the mould is cy 
ug Z 


either by a plate and sand in the usual manner, or the neck may 


Fic. 7. 


| : ‘ 
plates Z'. The plug is held down by the bolt Z* passing ang a 
| staples Z* in the usual manner. Mr. Ramsbottom states that the 
| lower plate Z' is so small that it disappears by oxidation in the 
furnace; it is therefore not necessary to remove it from the apex of 
| the ingot previous to compressing. 
| Mr. Ramsbottom has also patented the use of a mandril with 
longitudinal geen for expanding tires, as shown in Fig. 6. a is 
the hoo; expanded and / the taper mandril, up which the 
hoop is forced by means of the rollers g and j. 
Finally, the patent relates to the manufacture of hoops for 
making boilers from yee Se ge or ingots which are first 
'converted into thick hoops, whi ae galeily tant te 


“| diameter and length until of sufficient size to be finished in a 


rolling mill. The improved i for expanding the thick 
hoops consists of a mandril, on which the hoop is placed. On each 
side of the mandril is a roller, and the surfaces of the mandril and 
rollers are grooved diagonally in opposite directions, thus leaving 
diamond-sha projections on them. The rollers are driven by 
| steam or other power, and they are pressed against the hoop, 
which is enlarged in diameter and expanded lengthwise by the 
pressure and the lateral action of the projections on the rollers 
and mandril. When the hoop has been partially expanded. it is 
put on another mandril, or on toa larger diameter of the same 
mandril, and again acted upon by the rollers, or the thick hoop 
may be put on a revolving mandril, and expanded both in haath 
pom diameter by a roller which is traversed to and fro in the 
direction of the axis of the hoop. In this arrangement the hoop 
and traversing roller must be pressed together. 

This mode of expanding thick hoops is shown in elevation in 
Fig. 7. A is the hoop to be operated upon ; this hoop is hung on 
the mandril B, supported in the i C. One end of the 
mandril projects beyond its bearing, and is caused to revolve 
slowly by the attendant acting on the rter bar B*, the 
socket of which fits on the end of the mandril. The weight of 
the mandril is supported by a chain passing round the grooved 

ulley B', or in any other convenient manner. The porter bar 

? serves also to draw the mandril out when putting on or taking 
off a hoop. The bearings C are gradually raised during the 
operation of expanding the hoop by the columns D passing through 
holes in the main framing of the machine. The lower ends of the 
columns D bear upon the wedges E, the lower surface of which is 
toothed and gears into the pinion F, which is turned round by the 
attendant when required to move the wedges to and fro. Above 
the hoop A is the roller G, which is loose on the axle G', passin, 
through bearings or bushes in the sector H, the circumference o 
which is toothed and gears in the rack I, cast with or fixed to 
a beam forming part of the main framing; the roller G is 
caused to traverse to and fro by the connecting rods J, the 
ends of which are jointed to the axle G' and to the crank K ; 
the object of the toothed segment H and rack I is to keep the 
roller G moving in a horizontal plane. The same object 
may be attained by links or guide pins. The sector H is more 
than counterbalanced by the weighted levers L to hold the 
sector in contact with the beam or table of the rack I, the links 
L! forming the connection between the sector and levers. The 
crank shaft K is turned round by the driving shaft M, and the 
wheels and pinions shown in rad gos and by dotted circles in the 
elevation. As soon as a hea ~~ 3 of suitable thickness has 
been put on the mandril B, the crank K is put in motion to move 
the roller G to and fro longitudinally. The attendant then turns 
round the pinion F, so as to move the wedges E in the direction 
of the arrow. The ings C are thus gradually raised to press 
the hoop A against the roller G and the rotary motion of the 
hoop with the lateral motion of the roller G in combination with 
the pressure between the two cause the hoop to expand both 
in length and diameter until it has assumed the required 
diameter and thickness. Or the hoop may be expanded in 
the manner above described by hammering. In that case a 
mandril similar to B would be supported on an anvil, and a 
h or h 3, acting in succession after the manner 
of Ryder’s forging machine, would be made to strike on every por- 
tion of the circumference of the hoop by gradually turning round 
the mandril as the operation p' The hoops for making 
boilers above described, or other hoops, may be kept hot while 
being finished in a suitable rolling mill by air wag wee | pom 
forced by a fan, or otherwise, through a chamber | y fill 
with bricks previously heated, somewhat similar to the apparatus 







































































be bored and a metal plug inserted in lieu 
of the plate and sand. Thefmould may be 
filled to the bottom of the neck only, or 
partly into the neck; in the latter case the 
cylindrical projection cast on the ingot may 
be removed, or the external edge taken off, 
to prevent overlapping when compress 
Instead of making the —— conical or 
ane ape as above described, they may 

made of a hemispherical, bell-shaped, or 
other conoidal form, which will admit of the 
- 4 ? whole being compressed into a disc. 

Fig. 4 is a vertical section of a mould for casting conical ingots, 
and Fig. 5 is a plan of the lower part. «x is a cast iron plate 
forming the base of the mould; this plate is by preference recessed 
to form the base of the ingot with a rounded edge, and it is sur- 
rounded by the wrought iron hoop «'; y is the taper part of the 
mould, which is strengthened vy the bridle y', upon which is 
forged a lug for the convenience of cleaning and papering the 
po nt and it is 





closed by the p , formed of sand contained between two 








known as Siemens’ regenerator; or jets of flame produced in a 
furnace on W. Bertram’s system may be caused to impinge against 
the thin hoop whilst it is being rolled. 





THe MAINTENANCE Of BripcEs. — Under the title of the 
‘‘Hundred Bridges Bill” Mr. Huguessen and Sir George Grey 
ropose an Act making great changes in the financial mode of 
oe 2d bridges and roads in repair. The bill enacts that where 
« hundred is liable to maintain and repair any bridge, the justices 
of the county in which such hundred is situate, assembled at any 
Court of General or Quarter Sessions (notice nape gw previously 
given), may make an order for the adoption of jthe Act from and 
after a time to be specified in such order. From and after the time 
of the adoption of the Act in any county no hundred is to be liable 
to maintain or repair any bridge, and all bridges and parts of 
bridges hitherto maintained or repaired by any hun in any 
county where the Act is put into force shall be maintained at the 
expense of the parish, or else in the same way as if such county 
had always been a county liable by law to repair = bridges, 
if po The repair of highways leading to bridges is also 
to fall on the parish, 
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ON ATTEMPTS TO PREVENT COMPASS 
DEVIATION. 


A criticism of the two methods respectively recommended by 
the Admiralty Compass Department and by the Astronomer 
Royal for correcting the deviation, due to local attraction, of 
the compasses of iron ships, would necessarily be of a lengthened 
character. To account for the many attempts that have been 
made to prevent compass deviation it may be suffieient to 
remember that neither the use of a “Table of Errors,” nor the 
employment of compensating magnets, can take into account the 
rapid changes in the magnetic character of the iron ship which 
occur as soon as she is out of the yard. We say attempts, 
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of which ascends to and supports the needle upon which the 
magnet and card revolve. An e i ing is his “com- 
pound magnet,” with three, four, and sometimes even six and 
eight points. In the case of the “compound et” with | 
“four north and four south points in combination,” “the current 
of magnetic attraction will proceed in a direct line between the 
four north points, leaving the two points nearest approximati 
thereto to form an le therewith of 224 deg. east and west.’ 
In 1854 (No. 1145) Mr. John Briggs, “civil engineer,” proposed 
to place within the compass box a double concentric ring of 
magnets, each ring to be composed of an equal number of 
twelve, sixteen, twenty, or any greater number of magnets. 
This powerful array of magnets is, as usual, placed “for the 
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because no plan has yet succeeded ; and it is perhaps question- 
able whether any plan will ever succeed in really preventing the 
action of the ship’s hull on the compass needle. We feel very 
sanguine about Mr. Evan Hopkins’ plan for depolarising the 
vessel of the magnetism acquired in her manufacture; but 
even this proposal — which, by the way, has been much mis- 
understood—does not claim to get rid of themagnetism induced by 
the earth’s action, and has, indeed, never been put forward as an 
absolute preventive. The whole subject is very interesting from 
a scientific point of view, and well deserves, and is in fact, attract- 
ing, the attention of the inventor. Numberless attempts have 
been made since the introduction of iron ships to overcome the 
difficulty. The best register of these trials is to be found in the 
Patent-office, and, in presenting to our readers the accumulated 
labour of a search for all these specifications, we may be doing 
many an_inventor good service. 


















































To the mind untutored in the science of magnetism the 
apparently most obvious mode of preventing compass deviation 
would be to insulate the needle. Further reflection and trial 
show that the plan is utterly absurd; but an excuse for the 
many patentees who have made attempts of this kind is to be 
found in the not very generally known fact that the powerful 
mind of the late Professor P. Barlow was once for an instant 
misled on the same track. He attempted to insulate the compass 
needle by -placing it within an iron box. The result was, of 
course, that the magnetism of the earth was also inter- 
cepted, and -that the needle became perfectly indifferent, 
behaving as a compass behaves when it chances to be 
taken inside the iron turret of a cupola vessel. The 
first patent for insulated compasses appears to have been 
taken out by H. C. Jennings (No. 4259), a.p. 1818. His compass 
was to be fitted up in the usual way, but the needle card carried 
four pieces of iron softened by annealing, which “are intended 
to act as guards against the passage of the magnetic fluid (!) by 
absorbing the first quantity of it.” These guards are to be of 
thin sheet iron. The compass box is also made with double sides, 
and the space thus formed round and below the needle is filled 
with iron filings, which, as well as the “guards” at the end of 
the needle, have been carefully annealed. Baron Henry de Bode 
(No. 8096, a.D. 1836) places the compass needle within a double 
glass vessel, the intervening space being filled up by quicksilver. 
This double glass vessel is also placed within an outer vessel of 
lead. The patentee thus gets “a metallic surface of quicksilver 
within two surfaces of glass,” and also two thicknesses of lead 
“between the magnetic needle and the local quantity of iron.” 
Mr. William Bush, an engineer (No. 9932), patented, in 1843, a 
strange combination for preventing effects of local attraction on 
the needle. A standard frame of brass supports the compass 
box, from which hang a number of magnetic bars, the centre one 
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purpose of isolating the needle or needles of the compass, and 
rendering them unassailable to the influence of local attraction.” 
In Mr. Alfred Kortright’s “improved arrangement” (No. 1713, | 
A.D. 1854) the card case is of cast iron, and, in addition to this | 
cast iron case, there may be several other external cases of the | 
same metal, which may also “be electrotyped.” In Mr. Moore’s 
provisionally-protected improvements in navigable vessels (No. | 
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| this ring. 


Calvin Kline (No. 2156, a.p., 1856) surrounds the needle “ with 
an insulated _ eS ae ae een Gea oe 
protect the needle” i local attractions, it can 
nevertheless “ Sena by the magnetism of the earth.” 
He has also used rings of zinc and copper, though rings of these 
metals are not “so perfect” as those of “soft iron.” Mr. 
Samuel C. Bishop’s “invention” (No 1183, a.p. 1859) “ consists 
in lining the compass pgp dar gpg gg tyes ae 
insulating substance, #* applied as to completely enclose the 
compass, and so insulate it from the attraction of any surround- 
ing bodies.” (!) Mr. David Irons (No, 442, a.p. 1860) proposes 
to place a card on a needle point let into a brass collar; this 
collar has four branches with vertical needles at their ends, upon 
which are placed four smaller cards, which the inventor terms 
“satellites.” The north of one of the small cards is near the 


| south of the centre card, and the south of the opposite card is 
| near the north of the centre one. 


The magnets of all three 
cards will thus point to south and repel each other, while the 
north of the third “ satellite” is near the west of the centre 
card, and the south of the remaining one is near the east of the 
centre.” Monsieur G. L. Ripamonti, of Bordeaux, “optician to 
the Imperial Navy,” (!) in order “to render the mariner’s com- 
pass independent of magnetic influence on board ship,” patents 
in 1861 (No. 610) the “placing beneath the card a number of 
magnetised needles, say twenty-four,” “parallel to each other, 
and with their points directed due north and south.” §S 

to say this very same notion is again provisionally protected in 
the same year by the same person (No. 2270). Mr. Carl Adolph 


| Ehrenberg, of Altona (Nos. 2270 and 610, a.p. 1861), combines 
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a t number of pre- 
a published no- 
tions. He employs a 
compound needle, 
composed of two short 
needles connected to- 
gether by a sheet of 
copper, and he makes 
the binnacle of copper, 
covering the bottom 
with zinc; and he fas 
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Leo NZ 
NE ther encloses the com- 
N passin adouble wooden 
N box, within which is 
N a layer of gutta-percha, 
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Mr. D. Wilkie —— 
ted to provisionally 
patent (No. 452, a.p. 
1862) a binnacle “com- 
posed of two bowls,” 
filling the intermediate 
space with “a fluid or 
body extracted from 
porpoise or other 
fish.” (!) Mr. Robert 
Alexander (No. 2611, 



























LN A.D. 1862) intends to 

NZ aN apply “counteracting 
ff | iT ifIS magnetic : poles,” and 

He AUN uses “a movable mag- 

NN HF | NS netic ring attached to 
CS ot sl ee en N the needle card, or 80 






placed as to revolve 
therewith for compen- 
, sating for the local 
attraction,” and also an apparatus for regulating the action of 
In a subsequent patent, which was completed, 
Mr. Alexander apparently adheres to these strange notions, and 
with such additional improvements as “the use of hollow iron 
spheres or spheroids to encompass a part or a whole of the appa- 
ratus.” Mr. Simpson provisionally patents (No. 883, a.p. 1863) 
the “insulating” of magnetic needles by enclosing them in 
gutta-percha or india-rubber, and then placing the whole in a box 
of soft iron or other metal. Mr. J. Laird McLay (No. 955, 
A.D. 1863) surrounds the compass with a ring of brass, to which 
a number of curved magnets are attached equidistantly, and with 
their poles pointing outwards. John Sands (No. 2521, a.p. 1854), 
as a communication from W. Graham, patents a mode of 
“neutralising” the local attraction by arranging magnets (four 
are shown in the drawing, their axes placed diagonally) “in 
radial positions in respect to the centre of the card,” with their 
horizontal plane coinciding with the plane of rotation of the 
needle. 

Almost every imaginable means seems to have been tried. 
“For two centuries at least,” as Mr. Towson remarks in his 
“Practical Information on the Deviation of the Compass,”* “every 
class of bodies has been submitted to experiment, in order to 
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1903, A.D. 1857) he, “for the detection of local attraction,” sus- 
pends “a closed cylindrical” and partly transparent vessel. This 
is filled with spirits of wine, and suspended in this fluid is “a 
combination of magnets, consisting of three or more, secured to 
buoyant frames,” which acting both in combination and indepen- 
dently with pressure, give a correction or an estimate very nearly 
correct “of the magnetic deviations caused by local attraction.” 
Messrs. E. O. Aston and George Germaine (No. 1162, a.p. 1854) 
propose to “insulate” the needle by placing it within three or 
more copper bands, which are to be kept equidistant from each 
other, the intermediate spaces being filled up with “non- 


| useless.” 


| discover a material capable of intercepting the influence of one 
| magnet on another, not for the purpose of preventing deviation, 
| but because the mechanic clearly perceives that if such a material 
| were discovered a motive power could be produced by various 
| arrangements of permanent magnets and ingulating bodies. But 

no one has succeeded in making this discovery,” and, even if “ we 

could succeed in insulating the needle from the magnetism of 

the ship, we should by the same means intercept the magnetism 
| of the earth, and thus the compass would be rendered absolutely 
A more plausible plan for insulating the needle would 
| consist in an attempt to use the electric fluid for the purpose. 


| The leading idea of Messrs. J. 8. Gisborne and W. Simpson (No. 


401, a.p. 1863) is to place the compass needle within a sort of 
electrical zone, with the intention of thus insulating it from the 
local attraction of the ship. Their “ use or employment of elec- 
tricity” in this way is practically carried out by taking a 
current of electricity from an ordinary battery through coils of 
insulated wire surrounding the compass box. The compass, 
as is seen in Fig. 6, is of the ordinary kind; a, is the 
binnacle ; 6, the compass bow ; ¢, the pin for carrying the needle 
d and card e; f, being the compass box. On its outer side are 
a number of pins for keeping the wire coil in its place ; /, is the 
glass cover; m, a protecting covering of gutta.percha. The 
patentees say that “the currents of jelectricity may be made to 
travel in any direction, but in practice it is advisable, indeed 
almost indispensable, that the currents should pass around the 
cone, and consequently horizontally around and below the 








electrics,” such as gutta-percha, resin, fats, or oils. Mr. Boyd 
(No. 976, a.p. 1855) claims, in addition to a ship's course indi- 

cator, a mode of depriving the needle “ of its present disposition 
to vary,” by attaching to the compass box “an appliance or 
collection of magnets or active pieces of 1 me.” Mr, James 
More (No. 1955, a.p. 1855) subjects the needle to a preventive 
treatment by coating it “with pure shellac,” or with sealing- 
wax or other gum resin. After being thus treated the needle is 
to be imbedded in cork, which is to be coated in the same way 
as the needle. Instead of cork Mr. More thinks that elder-tree 


magnetic or compass needle or needles in opposite directions, 
that is, the layer of insulated wire next the cone may have the 
electricity passing in one direction whilst the layer over it may 
have the electricity passing in the opposite direction, or two 
insulated wires, with the positive end of one and negative end of 
theother laid together, may be taken and wound around the cone.” 
In practice, however, it has been found that an electric current 
beyond a certain power polarises the needle, and converts it into an 
electro- et; while, with a current of less power, the needle 
simply suffers the deviation due to the given local attractive 





would do, “the pulp” “being left in to act as the protective | 
surface.” “The pith or pulp of rushes” is also good, but the | 
resinous coating must never be omitted, and the interior of | 
the binnacle or compass case may be treated in the same way, 


power of the ship. With a sufficiently powerful current, the 

needle was no longer a permanent magnet setting itself to the 

magnetic meridian, but a permanent magnet electro-magnetically 
* Published by the Board of Trade, It is now out of print, 
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influeticed—tin 4 way the récetit réseirchés of Mr. Bs Ki 
comelightapon, Te ust here belnelitiohed that My. W. Clarkhad 
provisionally protected, as a rhe 3 ee (No. 211, a.D. 1863), 
“the application of electric circuits in ah easterly and westerly 
direction” for this purpose, a ri 

A curious attempt is ‘ bed in re pes cation 
(No. 23H, A.D, 1853), by Mr. W, W. Hewitsin, of Leeds, who pro- 
posed to suspend the compass “I Or About” the Heutral axis 
of an irdh Vesel; and he einer at the niagietic influence 
of tle iron of the heedle w thereby be “in a state of 
balarice,”” ‘The compass i8, i poasible, to be placed about mid. 
way betivéen tlie ’temn and stern of the Vessel, 80 a8 to be “at 
or near the centre of the mass 6f fron.” . 1 Bhows a cross 
section of a thrée-deckei J With the compass hung in 
this way} Fi. 2 is +e Bection. The compass tos 
is fixed in & strong wooden case, Of a Shape shown by the 
letters ¢, ¢ ¢, ¢, either tapered up towards the or expanded 
sideways, so,that the man at the wheel can loo! down at the 
card, At f, ff, f, is a piece of plate gins for protecting the card, 
and a lamp at g, with reflectors, h, hk, h, h, Mluminates the card in 
order that it may be steered by. There isa certain primd facie 
plausibility about this scheme, but if it ever chanced to be 
tried, it rust have been found that the needle, in spite of being 
in the “neutral axis” of the vessel would simply moye round 
with it, not taking a position due to the magnetism of the earth, 
but simply that of the vessel. 

Others haveattempted todirectly tamper with the needle itself in 
some strange way or other. In the ipvehtion of Lieutenant Julius 
Roberts, R. A. (No. 14274, A.v. 1852), the needle has attached to 
its northern limit an upright bar carrying a magnet, which 
revolves on an axis at its extremity, and has a north pole over 
the needle’s south pole; a small bar magnet is also fixed verti- 
cally near the south end of the needle, in such wise 2s to be 
adjustable at various distances from the needle. Mr. Keatinge 
(No. 262, A.p, 1858) applies a small square plate to one end of a 
horizontal shaft, connected, by means of a system of universal 
joints, to the brass top of the compass card. From each side of 
the square plate is suspended a,weighted wire hanging parallel 
to the sides of the plate. The whole being adjusted, Mr. 
Keatinge expects that if the needle be deviated by local influ- 
ences “the square plate moving with the card will lift either one 
or other of thé loaded wires, so_that the one raised will be more 
on the extremity of a plate lever than it was in its previous posi- 
tion; consequently, if the magnets are properly calculated, it will 
return to its place and retain the needle at the given point.” 
One of the most—perhaps the most—alsurd patent ever taken 
out for compasses 1s theffollowing :—Mr,. V. F. Huntzinger, of 
Paris, says (A.D, 1864, No. 2459) that he has “discovered that 
iron has little or no influence on the truth of the compass needle 
which is pointed towards the north, and that in the south the 
iron attracts with great power.” He therefore “ cuts away that 
part of the needle which corresponds to the north,” and replaces 
it by “a small piece of lead,” in order to counterbalance the 
remaining part ; “the needle thus formed ” acts, says M. Hunt- 
zinger, “as in ordinary compasses (!), but without being 
influenced by the iron in its, vicinity.” (!) A few attempts 
on some scientific basis have, however, been occasionally made. 
At the Great Exhibition of 1851 a yery ingenious and scien- 
tific compass, inyented by Mr, St. John, of Buffalo, U.S., and 
patented, here in 1850 (No. 13429) was rewarded by a medal, It is 
described in Sir W. Snow Harris’s excellent. work, on imogictism.* 
Two short and slender needles are attached to the compass card, 
one on each side of the centre of the main needle. At right 
angles to the small satellite needles they carry small light indexes, 
which move with them and indicate their deflection against 
graduated arcs. With the compass in magnetic meridian the 
three needles are parallel, but with the poles of the satellites 
necessarily reversed to that of the large needle. If the large 
compass needle be deyiated, the smaller needles will vary from 
parallelism ; indicating on their respective arcs the amount of 
deflection ; “at least,” says Sir W. Snow Harris, “this is the 
conclusion arrived at by the inventor.” Though admiring the 
ingenuity of the arrangement the principle would require 
“much further investigation before it can be considered 
as being perfectly available.” A somewhat similar idea 
is embodied in one or two later inventions. Captain 
W. Walker, of Plymouth, patented in 1852 (No. 13982) 
a plan for both steadying the compass needle and preventing the 
deviation, which is shown in sectional elevation in Fig. 3. 
The leading notion is the use of a sinall supplementary 
indicator needle, poised above the usual one. C= is the 
bowl, made of copper, the use of which has long beer 
known to steady the needle; C,.C, leaden ballast; E, FE, 
glass cover; P, the vertical point. The compass C, and 
the main needle are carried on a fine steel rod F. A slender 
hollow pillar R is passed through the centre of the glass cover 
E, E, being fixed in the same vertical plane as the rod F. T is 
a style with a steel point, contained inside R, and carrying 
a second, or indicator needle, N?, 8%. It can be raised and 
lowered by means of a screw p', telescopically ; and a glass dome 
protects the whole apparatus from currents of air. ‘The princi- 
ple upon which Captain Walker, who in many points of his 
specification undoubtedly shows much thought, expects that the 
indicator needle will act is, in his own words, as follows :—It is 
known that when two magnetic needles of different magnitudes 
varying, say, in the proportions of twenty to one, are freely sus- 
pended in the vertical plane of the magnetic meridian, and at a 
certain distance apart, both needles, if uninfluenced by local 
magnetism, will place themselves parallel to the magnetic 
meridian, but with the poles of the lesser needle inverted. This 
parallelism, however, can only take place where there are no 
local disturbing forces, The earth’s magnetism is common 
to both needles, and may be rded as a constant quantity, 
whilst the attractive force of the two needles on each other may 
be varied in the inverse duplicate ratio of their distance apart , 
whence it follows that whenever the main needle is made to 
deviate from the magnetic meridian by the presence of 
any local disturbing force, it will, by the magnetic mas- 
tery it possesses, cause the small needle to deviate in the 
same diréction. The moment, however, any such deviation 
takes place, and the needles are no longer parallel to the 
magnetic meridian, the earth’s magnetism then exerts a 
mechanical power on the small needle (in its inverted position) 
to turn it round, wherefore the effort which the small needle 
makes to attain its natural position (assisted by terrestrial mag- 
netism) causes a greater deviation than that of the main needle, 
though in the same direction. Supposing, therefore, the vertical 
distance between the centres of gravity of the two needles to be 
so adjusted, by meanis of the screw p', tliat the deviation of the 
small needle shall be to that on the compass card as two to one, it 
follows that the small needle will indicate a deviation from the 
north and south of the compass, and exactly equal to tlie devia- 
tion of the main needle from its correct magnetic meridiin, and 
the ariount may at once be read off through the glass dome on 
the card in the coiiipass box, which is graduated on the outer 


* “Rudimentary Mavnetism, &c.,” by Sir W. Snow Harris, F.1.S., &c. 
London : Lockwood and Co, 








edge to 360 deg., as the quantity in degrees to be applied to 
correct the ship’s course.” Yr. N.D. Maillard (No. 1888, s.p. 1856) 
also uses a second supplementary needle on a vertical shaft, parall 
to and above the obdibay needle, so as “to reverse the poles o 
the needles for the purpose of modifying or overcoming local 
attraction. j 

The most sensible improvement ever made is due to the intro- 
ducer of chain cables; and, with ships exertitig Tess local attrac- 
tion than those with hulls entirely of iron, or with ships out of 
which the “sub-permanent” magnetism had been knocked out, the 
plan is still found useful. Sir Samuel Brown’s mode of obviating 
the effects of localattraction on the mariner’s compass (No. 11887, 
A.D. 1847), consists in elevating it to such a height above the 
deck as to be beyond the range of attraction. The compass-box 
is fixed to a pillar, and is made with a glass bottom, and the 
image of the compass-card is thrown on a pedestal placed in 
front of the helmsman, who thus steers by the aid of the reflected 
image of the compass-card. Mr. E. 8. Ritchie, of Massachusetis, 
also patents some very neat shapes of liquid compasses (Nos. 2345 
and 3061, a.p. 1862), and in the second patent he uses a tran- 
sparent box, which enables him to place the compass “at such 
an altitude above the deck as will practically remove” the needle 
out of the influences of local attractions. The placing the com- 
pass bodily out of the range of the attraction of the iron hull 
has been proposed to be attempted in various ways. M. Faye 
would throw out the compass behind the vessel on a piece of 
wood, in a similar way as throwing out the log; and he lately 
described this, as it seems to us, very impracticable plan before 
he Academy of Sciences. Captain Selwyn proposes to place 
the standard compass at the mast-head, and to regulate the 
steering compass by sending up a man at intervals during a 
watch. It is not impossible that some means might be devised 
for taking down its indications by the use of an electric wire. 

The patented improvements applicable to the present received 
state of the science of compass adjustment are few. Mr. Gray’s 
mode of adjusting compasses (No. 2741, a.p. 1854) is that of 
which Mr. Airy, in the syllabus of the course of three lectures on 
“ Magnetical Errors, Compensations, and Corrections, with spe- 
cial reference to Iron Ships and their Compasses,” (delivered last 
year at South Kensington Museum), says:—“ After every care 
has been taken the ship’s sub-permanent magnetism will change 
(usually diminishing slowly) and arrangement ought to be made 
for meeting this change. Nothing appears preferable to Gray’s 
adjustable binnacle.’ It was patented in 1854 (No. 2741) ; the 
inventor, Mr. John Gray, an instrument maker, of Strand-street, 
Liverpool, being now dead. It simply consists in so arranging 
the compensating magnets recommended (even for standard 
compasses) by the Astronomer-Royal, that they may be adjusted 
in any direction, for, with proper scientific management, meeting 
the changes in the magnetic conditions of the vessel. - Some of 
the compensating magnets are placed parallel with the keel ; 
others at right angles to it; and an adjusting magnet may also 
be applied vertically below the axis of the compass card, being 
made capable of a vertical adjustment in a line with the centre 
of the card. Fgs. 4 and 5 show a vertical and horizontal 
section of the adjustable binnacle; one set of three magnets is 
on one side, another set of three magnets is in front, the latter 
being at right angles to the keel, while those at the side are 
parallel to it. Screws or racks and pinions may be used to 
alter the position of the magnets to the needle, screws being, 
of course, generally preferable. In the engraving a is a screw, 
passing through a nut fixed to the plate 4, on which are fixed 
the three correcting magnets c,c,¢, By turning the screw the 
position of the magnets with reference to the compass is 
altered; and the same is the case with the magnets f, f, at 
the side of the binnacle; / is a vertical magnet, moved up and 
down by a pinion and rack, and set to any position by the 
screw j. In adjusting the compass while the ship is being 
swung the deviations of the compass are noticed in the absence 
of the magnet by the ship being brought due north and south, 
due west and east, and, lastly, heeled over. The first class of 
deviation is corrected by the adjusting magnets c,c; the second 
by the magnets f, f; and the heeling over by the vertical 
magnet. Mr. Gowland (No, 1935, s.p. 1863 prov. prot.), instead of 
using the ordinary fixed compensating magnets, prefers to place 
the compensating magnet in a line with the ship’s keel, and 
allows it to move on its own centre, “thus obviating the errors 
arising from the heeling of the vessel.” 

As in other departments of invention, so are here one or two 
patents which would never have been taken out if the least 
previous search had been made. Thus, Mr. Bassnett, of Liver- 
pool, patented (No. 642, a.p. 1854) neither more nor less than 
the common method of swinging ships: and Mr. Thomas Allan 
(A.D. 1855, No. 2045), the common application of soft iron rods 
for counteracting the deviation of compasses 


DEATH OF MR. 8. GROSE. 

Ir is with much regret we announce the death of Mr. S. Grose, 
who is well known for his labours in bringing the Cornish engine 
to that state of excellence in which it now exists. He died at his 
residence at Gwinear, at the age of seventy-five years. Mr. W. 
Husband, of Hayle, agentleman who wasintimately acquainted with 
him, and who for a great many years has been brought in frequent 
contact with him in the execution of his professional duties, speaks 
of him (in a communication to us) as a man of great ability and 
sound judgment, very unassuming in his manners, and highly 
respected as an authority on engineering questions, He was 
engineer to some of the principal mines in Cornwall up to the 
time of his death. 

In 1825 Mr. 8. Grose first introduced clothing the cylinders, 
nozzles, steam pipes, &c., in an engine at Wheal Hope mine, and 
in 1827 he carried out his plans in an 80in. engine at Wheal 
Lowan mine; he also increased the pressure of steam there, 
obtaining from this engine a duty of 60,000,000. His engines 
were always characterised by a strict attention to detail, which 
displayed a keen discernment on the part of the designer. We 
had the pleasure of his acquaintance, and much admired his 
kind disposition and unpretending manners. He lived not to 
astonish the world with very brilliant discoveries, but he 

**Did good by stealth and blashed to find it fame,” 
and left the world benefitted by his having lived, bequeathing 
to engineering science his improvements in the Cornish engine, 
which rank first in importance since the time of Trevithick and 
Wolf. 


CHARLES CAMMELL AND Co., LimiTED.—The ordinary general 
meeting of the shareholders of this very flourishing company 
was recently held, when, according to, the balance-sheet and 
report of the directors, it was shown that the gross profits of 
the year have amounted to £125,275 17s. 6d. Of, this large sum, 
after deducting the current expenses, the interest on balance of 
purchase-money, that in sums paid in anticipation of calls, a 
certain interim dividend of £2 10s. a share, and above £11,000 
reserved to cover depreciation of buildings and plant, besides 
adding £10,000 to the reserve fund, the directors purpose to pay a 
dividend of £2 10s. per share, making, with the previous dividend 
of the same amount, 10 per cent. for the year on 10,000 shares, 





THE AGRICULTURAL IMPLEMENT TRADE IN 
CANADA: 


Tut strange parce: of most of our colonies in the tatters 
of import duties on inery and the granting of patents, forms 
a curious feature in colonial history. As the United States 
Commissioner of Patents reniarks in one of his last reports, “the 
“government of Canada prohibits Americans from obtaini 

“ patents in that province mainly for the réason that they coul 

“ obtain the benefit of our inventions without pa for them. 
“ The result has been that, as it was for no one’s Interest to 
“instruct the Canadians in the new mechanical rts of agri- 
“ culture, they have plodded along with the old tool8, and have 
“been benefitted by none of the inventions which have 
“stimulated the agriculture of the neighbouring states.” A 
Canadian patentee must not merely be a_ British sub- 
ject, but an inhabitant of the province. Conceived in a 
similarly illiberal spirit are the duties on the import of 
agricultural machinery. By the refusal of patent rights and 
the imposition of heavy duties, the Canadians hope to be able to 
copy the inventions of other people for nothing. But a demand 
for work of this kind does not spring up in a night; and, in any 
case, it must happen for years and years to come, that the 
division of labour and the use of machine tools, must keep the 
large English-American agricultural implement works ahead of 
feeble colonial attempts. So that the heavy duties are really 
levied on the agriculturists for the sake of imaginary, non-existent 
manufacturers, The very high duties levied upon English agri- 
cultural machinery by the Canadian government have almost 
entirely prevented its import. The duties under the Commercial 
Reciprocity Treaty with the United States were so much lower 
that the Americans had a monopoly of the market—such as it 
was, The leading makers of English agricultural machinery 
have recently memorialised the Colonial-office upon the subject 
ot lower duties, setting forth the hardships of being practically 
shut out from one of our largest colonies, and the loss sustained 
by the colonists in being debarred the use of our improved 
implements, The Right Hon. Mr. Cardwell has transmitted the 
memorial to the governor of Canada for the consideration of the 
provincial government. English agricultural machinery is also, 
by the high scale of duties imposed, shut out of the United 
States, whilst England receives American reaping, mowing, and 
other agricultural machinery duty free. In fact, one noted 
American firm of manufacturers of reapers {and mowers has 
been driving for years a very extensive trade in these implements 
in England. The Americans could well afford to take our 
excellent thrashers, and, perhaps, engines, in return. It is stated 
that one of our leading agricultural implement makers will 
shortly proceed to America with the view of obtaining some 
reduction in the import duties. As regards Canada, she would 
find it to her interest to liberally interpret the patent laws as 
well as the Custom-house duties. 


THE WATERWORKS BILL. 


THIS proposed enactment, having passed through the committee, 
has been reprinted with the amendments. It is probable that iv 
will become law in its present shape, though it can, of course, be 
amended in the House of Lords. The following clauses of the 
bill will show the principal features of the Act as regards new 
works, and it will be observed that works in progress are not 
brought under the operation of the new Act:— 

‘““The provisions of this Act relative to inspection of reservoirs 
before filling extend and apply only to any reservoir capable or 
intended to be capable of containing, when filled to the weir or 
overflow level thereof, more than one million cubic feet of water, 
and do not extend or apply to any reservoir completed and wholly 
or partially filled before the passing of this Act. Where the 
owners of a reservoir are desirous of filling it wholly or partially 
they may give notice in writing to the Board of Trade that the 
reservoir is ready for filling wholly or partially, as the case may be. 
If the owners of any such reservoir fill it wholly or partially, or 
cause or allow water to collect therein to any extent, without 
giving such notice, or (save as in this Act expressly authorised) 
within one month after giving such notice, they shall be liable to 
a penalty not exceeding one hundred pounds, and to a further 
penalty not exceeding fifty pounds for every day during which 
they keep the reservoir filled wholly or partially, or cause or allow 
water to collect therein to any extent, after the day on which the 
first penalty is incurred. As soon as conveniently may be after the 
receipt of any such notice the Board of Trade shall cause the 
reservoir to which it relates to be inspected, and a report in writing 
stating the results of the inspection, and the inspector’s opinion 
and the grounds thereof, shall be made to the Board of Trade, and 
a copy thereof shall be delivered by the Board of Trade to the 
owners of the reservoir. If in any case the inspection is not com- 
menced within fourteen days, or a copy of some report of the 
inspector is not delivered to the owners of the reservoir within 
two months after the receipt by the Board of Trade of such notice, 
the owners shall be at liberty to fill the reservoir as if this Act had 
not been passed. 

The penalties attached are as follow :— 

‘Tf the owners of the reservoir nevertheless proceed to fill it 
wholly or partially, or cause or allow water to collect therein to 
any extent, they shall be liable to a penalty not exceeding five 
hundred pounds, and to a further penalty not exceeding one 
hundred pounds for every day during which they keep the reser- 
voir filled wholly or partially, or cause or allow water to collect 
therein to any extent, after the day on which the first penalty is 
incurred, without prejudice to any other proceeding or remedy 
against them.” 

Justices of the Peace are to have power to examine reservoirs in 
case of danger. 

“If any person complains in England or Ireland to a Justice, or 
in Scotland to the Sheriff, that a reservoir is in a dangerous state, 
that Justice in conjunction with another Justice, or the Sheriff (as 
the case may be), shall forthwith make inquiry into the truth of 
the complaint, with the assistance of some competent and impar- 
tial engineer, who, in England or Scotland, shall an officer of 
the Royal Engineers or a member of the Institution of Civil Engi- 
neers, and, in Ireland, shall be an engineer approved in this be- 
half by the commissioners of public works. Every such complaint 
shall be in writing, signed by and stating the place of abode of 
the complainant, and a copy thereof shall be forthwith sent under 
direction of the Justice or Sheriff to whom the complaint is made 
to the owners of the reservoir.” 





Corron Mitts 1v America.—A §igantic cotton factory, called 
the Manassas manufactory, has been built at Carrollton, Missis- 
sippi. It contains 180,000 spindles, 1,300 looms, and goes into 
operation July Ist. The company own 1,800 acres of land contiguous 
to the factory, all well wooded, 

AMERICAN ACADEMY OF ARTS AND Sciences. — Professor 
Macquorn Rankine, of Glasgow University, has been elected a 
foreign honorary member of this body, in the section of Technology 
and Engineering, to fill the vacancy occasioned by the death of the 
late Admiral Smyth. 

SoutH KENSINGTON MuseuM.—Visitors during the week ending 
23rd June, 1866 :—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 8,483; on Wednesday, Thursday, and Friday, 
(admission 6d.), from 10 a.m, till 6 p.m., 2,002. National Portrait 
Exhibition, 7 payment, 2,971. Total, 13,456. Average of corre- 
sponding week in former years, 10,342, Total from the opening of 
the museum, 6,123,063, 

















June 29, 1866. 


THE ENGINEER. 





471 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 
PATENT RIGHT. 

Srr,—By permission of Lord Stanley I forward the enclosed 
copy of a letter to his lordship on ‘‘ Inventions as Connected with 
Political Economy ” for insertion, should you be able to find place 
H. N. CRELLIN, jun. 





for it in your valuable journal. 
1, Dorset-place, N.W., 22nd June, 1866, 
(Cory j 
1, Dorset-place, N.W., 16th June, 1866. 

My Lord,—I venture to addiess to you, as having occupied the position of 
chairman of the late commission to imquire into and report upon the laws 
relating to patents, a few remarks on inventions as connected with political 
econcmy. 

Relying on your lordship’s well-known willingness to look at a question 
from various points of view, I shall endeavour to show im what I conceive 
that inventions differ from ordinary products, and on what ground, therefore, 
they lay claim to be governed by special laws. 

The difference is, I think, one of value, and ¢ quently fund tal 

Of value generally, Mr. Mill says (** Principles of Political Economy,” Long- 
man, Bk.3 ch. 4, pp. 565) :—** The value of a commodity is not a name for an 
inherent or substantive quality of the thing itself, but means the quantity of 
other things which can be obtained in exchange for it. The value of one thing 
must always be understood relatively to some other thing, or to things in 
general.” 

‘rhe normal value of a thing is usually proportional to its cost of production. 
It is this value of a thing which Adam Smith and Ricardo term its natural, 
and Mill its necessary value; and which the latter compares to the ocean 
level, which, though seldom actually preserved over any great extent of sur- 
face. is yet always the same. 

These remarks do not, however, hold good in the case of inventions. 

Let us select for examination a celebrated invention, Watt’s sepatate con- 
denser. Now, it is evident that the value of each condenser to the manufac- 
turer of it will be determined by its cost of production. But the value of 
Wait’s idea is not in any way dependent on the amount of time, labour, or 
money which may have been given to perfect it. Whether the inspiration of a 
moment, or the result of years of thought and toil and thousands spent in 
experiment, the value of the idea to mankind is the same, viz., the sum of the 
saving effected. 

That sum is, in the case of the condenser, very great. For, each year’s 
saving having been for the most part invested as capital, the amount has gone 
on every year increasing in a scale of geometrical progression, Still, though so 
vast, we know that the total saving effected must be finite, and it represents, 
as I have said, the value of this idea, 

From these considerations it appears, first, that the value of inventions is 
not, in the same sense as the value of cominodities generally, a relative 
quantity, and is not determined nor in any way affected by cost of produc'ion ; 
but, secondly, that it is a certain saving effected, which, though it may vary in 
exchange value, is in itself a constant quantity. 

This quantity represents, therefore, the value of the invention to mankind. 
Its exchange value to the inventor himself consists in a certain percentage, 
which the law should secure to him as a just and well-merited reward. 

For in ordinary products we invest a certain amount of means at our dis- 
posal, and this gives to the production its value, But this valuc is, after all, 
only the sum of the various forms of outlay necessary to production. While 
invention is, in effect, the finding of wealih, or getting value without 
outlay. By the adoption of an idea, by doing a thing in a new way, a given 
result is attained with a less expenditure than heretofore; the value of the 
balance represents the value of the invention. 

The foregoing considerations prove, I think, the equitableness of patents for 
inventions, and indicate the principles on which laws relating to them should 
be based. 

It may be observed that many of the devices now protected by patents 
effect no saving whatever, but are simply novelties, whose superiority over 
unpatented articles of the same kind lies wholly in caprice or fancy. These 
should, it appears to me, be protected on the principle of copyright and by 
registration, rather than by patents for inventions. 

Should this view deserve, in your lordship’s judgment, public notice, I would 
then request your permission to send copies of it to all periodical publications 
and persons interested in the subject. 

Meanwhile, 
I have the honour to be, 
Your lordship’s obedient servant, 
HM. N. CRELLIN, jun. 





To the R'ght Hoxourable Lord Stanley, M.P. 





RAILWAY SIGNALLING. 


Srr,--The concluding remarks in your article on the Welwyn 
tunnel accident are worthy the attention of railway managers; 
and especially your suggestion to have the instruments used 
self-registering, thereby giving indisputable evidence in case 
of an accident. ‘There is also something in this case, as 
well as threé previous tunnel accidents, viz., the Brighton 
tunnel, the Bramhope tunnel, and the Blackheath tunnel, worth 
notice. They all arose from one and the same cause, that is, A. 
sends a train into the tunnel, B. receives it; No. 1 train is longer 
than the usual time occupied in an ordinary passage from one, 
perhaps, of many things trains are liable to, such as, for instance, 
an ascending gradient, the load being too heavy for the engine, or 
the engine being slack in steam. Again, perhaps the rails are 
slippery—a common thing in tunnels. Any one of these causes 
wilt suffice to delay the train; or, as was the case in this 
accident, the engine may break down. Up comes No, 2 
train, finds the line blocked; the driver gets off his engine 
and goes to the signalman: ‘‘What’s the matter now, Joe— 
how long has he been in? Why he must be clear—that chap at 
the other end must be asleep.” The guard comes up, and lends 
his might towards inducing the man to break the block. I have 
seen this, I may say scores of times, and as often have I deprecated 
it, and called attention to the risk of making a mistake—taking 
*-yes” for “no,” or vice versa —and a serious mistake did occur 
on one line professedly worked on the block system, I con- 
tend that no signalman should be allowed to ask a question 
respecting a train he has sent into a tunnel until he has received 
the “‘line clear” from the man that receives the train, who has 
then the possession of the line till he gives it *‘clear.” Had this 
been attended to not one of the above accidents could have occurred, 
and a great saving of life and property would have been the con- 
sequence. D. D. H. 

Pontypool, June 21st, 1866. 





THE WOOLWICH GUNS, 


$1r,—I hope you will allow me to offer a remark on a part of 
your article on the above subject which appeared in your last 
number, 

Your article establishes three things in reference to the Fraser 

in—first, that it is a cheaper gun; secondly, that it is a lighter 
gun; thirdly, that it is a stronger gun; and, as these are the 
principal points which determine the comparative excellence of 
any gun, that therefore the Frazer gun is the best yet produced. 

I submit, also, that at least one other thing was proven, and 
that is, that whatever it is which is possessed by the Woolwich 
gun factories over other establishments of the kind—in which the 
production of similar guns has not succeeded—it will be something 
necessary to the above three points, and hence indispensable to 
any gun’s excellence, but to the Fraser gun in particular. 

What is this ?—not the cheaper material, for that was had at 
Elswick—not the modified arrangement of the coils, for they 
failed in carrying out this very plan—it must therefore be the 
third member of the formula which expresses the equivalent of 
success, viz., suitable material, ‘suitable plan, and skilful execu- 
tion. 

It appears to me, Sir, that the “knack” required in the manu- 
facture of these guns contains the element of success wanting at 
Elswick; and that the ‘‘ dodges” which are indispensable to the 
success of the Fraser gun are of proportionately greater impor- 
tance to the excellence of it or any gun than the mere design. 

From these views it is very clear that the terms I have put in 
inverted commas are the basis of the, gun’s success; and that 
unless their equivalent —the science of forging—has been perfected 
by Mr. Fraser, his claim on the gun must be inferior to those of 
the man whose extraordinary skill has made this gun a success. 

The gun is now distinguishable from its Armstrong parent as 
completely as an exquisite production of lathes is distinguishable 
from the simple production of the steam hammer; it has, in short, 





left the machine shop as the scene of its incubation and entered 

into that of the blacksmith’s, and depends for its success at least 

upon skill exhibited there, if not upon exceptional inventiveness 

incidentally co-existent with the ski J.P. 
Sunderland, June 26th, 1866. 





GALE’S PROTECTED GUNPOWDER. 


S1r,—TI have to-day seen a report in THE ENGINEER of an ex- 
we with Gale’s protected gunpowder in a Martello Tower 

tween Hastings and Winchelsea. I believe this is one of a 
series ordered to be tried by the War Department in the autumn 
of last year. I cannot for my own part see the object of so large 
an experiment ; because if one barrel cannot be exploded with a 
red-hot poker thrust into it, how is it possible to explode 900 
others without it. The attention of the public being again called 
to this so-called invention through the press, I think it is only 
right that it should be known that the plan for rendering gun- 

wder! non-explosive and explosive at will is an old one, and has 

en when wes | in all parts of the world by at least a dozen in- 
ventors. I cannot ask you to afford me sufficient space to go into 
all the details, but I will give you one or two cases that will be 
sufficient for my purpose to prove this. On the 16th of December, 
1864, Lieutenant-Colonel J. 8. G. Ryley, Retired List Bengal 
Cavalry, wrote to the Committee of Magazines a letter, in which 
he said ‘‘that he had discovered a plan of storing gunpowder, 
which could be made non-explosive at pleasure.” After a long 
correspondence, Colonel Ryley nin voll a letter from Major- 
General St. George, Director of Ordnance, dated War-office, 19th 
October, 1865:— 

“*Sir,—With reference to the letter from this office, dated the 
13th October, I am directed by Earl de Grey and Ripon to inform 
you that neither the plan proposed by you (nor that brought 
forward by Mr. Gale) for rendering gunpowder non-explosive, pos- 
sesses any novelty, experiments having been made for testing the 
value of similar proposals in the year 1848.—I am, Sir, J. Sv. 
GEORGE, Major-General, Director of Ordnance.” 

This is conclusive as far as the War Department is concerned 
and in another letter from Major-General St. George to Lieu- 
tenant-Colonel Ryley, dated December 12, 1865, he says :—‘* You 
are correct in a that you were some months in anticipation 
of Mr. Gale in submitting proposals for rendering gunpowder non- 
explosive to the department. I send you a copy of the pamphlet 
containing all the correspondence, which proves in the clearest 





possible manner, first, that Lieutenant-Colonel Ryley introduced | 


the very same inventior to the notice of the Government many 
months before Mr. Gale; secondly, that there was no novelty in 
Colonel Ryley’s process, as the identical plan was brought before 
the notice of the Government as far back as the year 1848.” 

Now, then, with regard to the French Government. 
has, I understand, been over to Paris on several occasions lately, 
and he has led the public to believe that his invention was held in 
high favour by the French military authorities. The following 
extract, however, from a letter lately received from the French 
War Office, will be sufficient to prove that there is no foundation 
whatever for such a statement :—‘*I beg to inform you that the 
War Department has not made any proposition to Mr. Gale for 
the acquisition of an invention for rendering la poudre & cunan 
(gunpowded) inexplosive. The invention is the same as one pro- 
posed in France several years ago, and is not susceptible of any 
practical application.” 

It has been tried in Russia, in India, in Wales, in Cornwall, in 
Hampshire, and several other places, and given up as useless, Of 
what value, therefore, can the patent be; and what will be the 
return to the shareholders. who have given £50,000 for the inven- 
tion? But even if Mr. Gale were the original inventor, and even 
the discovery were proved to be of national importance, the patent 
would still be unmaintainable, because he did not name nm in 
any specification until after it had been published to the world, 
and had become public property. But the validity patent rests 
on bone-ash alone, which is the only article mentioned in the original 
specification, and is precisely the same as that used by Lieutenant- 
Colonel Ryley. If, therefore, the Government should feel inclined 
to store z.way some of the gunpowder near populous districts it is 
not likely they will pay Mr. Gale any royalty or bonus, but will 
get the material at the lowest contract price from the manufac- 
turer who will supply them best and cheapest. A. B. 


IRONCLAD SHIPS IN ACTION. 


As bearing on the important question of the power of re- 
sistance possessed by turret ships in action, the following 
official report of Admiral Tamandaré, commander-in-chief 
of the naval forces in Brazil, for which we are indebted to 
the Anglo-Brazilian Times, will be read with interest. The 
report is dated from the steamer Apa, opposite Fort 
Ttapirt, river Parané, March 29th :— 

Illmo, e Exm, Sr.—I am going to have the honour of relating 
to you the facts which have taken place in this squadron since the 
22nd, whose grave consequences were foreseen by me in my 
former communications to you, when I showed my reasons for 


25th. At3 p.m. a flat came past the point at ItapirG, by means 


of. cabl Seneey itself at the side of the river, almost abreast 
of this ship, against which it fired fourteen shots, only one of 
which struck. 


The Tamandaré and Henrique Martins made at once for the 
flat, which’ was abandoned then. They sent off three boats to tow 
off the flat, bit were ye by the heavy hidden fire from the 

e bank, 


neighbouring woods on 
This mde was responded to by the pe of the two vessels, 
continuing to fire — and shell on the flat, with the view of 
ying i 
nightfall the brave first Lieutenant Antonio Carlos de 
Mariz e ‘made a second attempt to beard the flat, but 
encoun ~nobt only the fusilade from the woods, but a heavy 
fire of art and congreve rockets from the fort; and the bold 
attempt was trated, as was to be expected. Captain Francisco 
Cordeiro Torresse Alvim directed this fire, which lasted four 


hours and a half,’and in which we had only one man wounded, 
while it istovbe supposed that the enemy suffered much loss from 
the quick fire.of grape shot kept up by the Henrique Martins at 
short range of the shore. This steamer received two balls, pro- 
ducing superficial damages only. 

Our officers and seamen fought with bravery during the four 
and a half hours they sustained fire. 

26th. At 2 p.m. another Paraguayan fiat took the same position, 
and at half-past two commenced to fire on this steamer, three 
68lb. balls striking, two of them in the paddle-box, and one 
almost at the water line. 

I ordered against the flat the ironclads Tamandaré, Bahia, and 

3arroso. The second of these received three 68lb, balls; one on 
the tower, making a depression of lin.; another traversed the 
forecastle; and the third cut half through the mizenmast, dis- 
abling it. 

At the first shots of the ironclads the flat was abandoned. The 
Tamandaré continuing to fire on it she effected an explosion of 
its powder, blowing it to pieces. 

27th. General Flores, desiring to reconnoitre the pass of Itati, 
he requested the protection of one of the vessels of the squadron 
to accompany the two Argentine steamers, which, from their 
light draught and good speed, that general hed chosen for the 
exploration. I ordered the Henrique Martins with the hydro- 
graphical commission which had made the reconnaissance up to 
Itati. On his return General Flores declared that he found the 
pass of Itati very disadvantageous for the passage of the forces, 
wherefore it appears to me that it has to be made here at Paso de 
la Patria, notwithstanding all the obstacles before us. 

A little after midday I saw the Paraguayan flat place itself 
at-the point of Itapira, with the hull covered by the rocks, 


| and it commenced firing on this vessel, striking her with a 68 Ib, 


Mr. Gale | 





not taking the position in which I am now, without counting on | 


all the means of effecting the immediate passage of the army to 
the enemy’s side. 

The delay in deciding the point where to realise this operation 
has permitted the enemy to profit by the resources he finds in his 
territory to annoy the squadron constantly. 

The obstacles met in the navigation of the Upper Parané, 
increased by the want of pilots for that river, are not less pre- 
judicial to the ships than the hostilities of the enemy. Already 
has the Araguary been withdrawn from this squadron, disabled 
by the damage received when she grounded on the 2ist, as I 
informed you. 

On the 22nd I informed you confidentially that a division had 
gone up to explore the Parané to Itati. As, however, the water 
continued to lower, I ordered that division to incorporate with 
the squadron. 

When the 3rd division came down it was fired on by the Fort of 
Itapirfi, but suffered no damage. 

On the 23rd I went with General Mitre to reconnoitre the 
various passes of the river. 

The third division accompanied the steamer Cysne in which we 
went in company with Councillor Francisco Octaviano. The Fort 
of a fired several shots at us, happily without injuring any 
vessel. 

In this reconnaissance we went as far as Passo de Jaguary, thence 
- returned at 4 p.m., being again fired at on the return, by the 

ort. 

On the same day a Paraguayan steamer,"towing a flat armed 
with a 68-pounder pivot gun, came past the Point of Itapiri and 
placed itself on the margin of the river abreast’ of the Beberibe, 
inaking several shots at her which happily did not strike : the 

3eberibe replied and obliged the flat to withdraw. Two hours 
after this the steamer returned to take the same position with 
another flat, which continued firing at the squadron until! sunset. 

The Tamandaré remained during’ the night aground in front of 
Fort Itapira, getting off with much difficulty on the following 
day. 
24th. The Paraguayan steamer with the same flat took the 
position of the preceding day and made many shots at the 
— succeeding in planting a ball above a porthole of the 

razil, 

This ball went in pieces but produced a depression of more than 
an inch in the plate it struck, and started the backing. 

I gave orders to some of our ships to fire onethe steamer, and so 
the flat was obliged to retire. 





ball, 

The ironclads Bahia and Tamandaré approached the flat to 
silence it. The flat continued to fire on the ironclads, and two 
balls entering the casemate of the Tamandaré, placed thirty-four 
men hors de combat, ten being killed and twenty-four wounded, 
in the greater part severely. 

The country has to deplore the loss of the brave and gallant 
first Lieutenant,Antonio Carlos Mariz Barros, from whom was 
expected good; service in this war, ard of the distinguished 
officers the first Lieutenants Francisco Antonio de Vassimon and 
José Ignacio da, Silveria, Commissary Carlos Accioli de Vascon- 
cellos, and Eseriyao Augusto de Andrade Alpoim. Second Lieu- 
tenants Dionysio Manhaes Barreto and José Victor de Lamare, 
and Midshipman Francisco de Paula Mascarenhas were likewise 
wounded. 

Of these the first took the command of the ship and transmitted 
the report, a copy of which is included, accompanied with the 
relation of the names of the dead and wounded. 

Commander Barros had a knee smashed by a fragment of ball, 
for which he underwent amputation of the thigh, dying like a 
hero after this painful operation. The officers killed died almost 
instantly. 

The Chief Alvim, who was on board the Bahia, was slightly 
bruised. 

In consequenee of these disasters the Tamandaré retired, and 
the wounded were received on board the Onze de Junho, which 
serves as surgeon's hospital, and ywere transported in this same 
steamer to Corientes. 

28th. At break of day another flat opened fire on the iron- 
clads and on the ships of the first division, striking the Princeza 
de Joinville twice, the transport Riachuelo once, and the Parna- 
hyba once. 

The Bahia took position near the fort, and her first shots broke 
the Paraguayan cannon. 

The iron-clad Barroso, which likewise went to destroy the flat, 
had six men severely wounded, one of whom was the distinguished 
first Lieutenant Luiz Barbalho Muniz Fiuza; all wounded in the 
casemate, 

The Brazil had one killed and one wounded outside the case- 
mate while letting go the anchor. : 

The Barroso had the chimney almost cut across, and a 
120-pounder rifle disabled by a shot in the mouth. 

For want of time I do not remit now the reports received from 
the commandants of the divisions and met employed in the 
above commissions 

29th. The Belmonte occupied a position whence she tried the 
range of; the 68 1b, shells on the Fort of Itapird. 

30th. At 2a.m. the vessels of the second division, which are 
anchored. in the mouth of the Paraguay, took a flat which was 
ms this river by the left side with the view of passing to 
Itapir(. 

The enemy has lost, therefore three flats and a 68-pounder 
cannon knocked in two by a ball from the Bahia. 

I ask pardon for reporting to you in the form of a diary, which 
Ido to be minute, profiting by the little time of which I can 
dispose. , 

Annexed you will find the description of the damages done to 
the Tamandaré and Barroso by the enemy's shot, the former 
having received thirty-nine and the latter more than twenty, all 
68 1b, balls. 

I profit, &c. &e, 


Summary of News.—The news from the River Plate is that 
hostilities have commenced in earnest at Paso de la Patria, and 
that some smart ‘interchanges of cannon had taken place between 
the ironclads and the Paraguayan fort, aided by a floating battery 
of one 68-pounder, which, from its clight elevation above water 
and the able manner in which its gun was served, proved a verit- 
able thorn in sides of the large Brazilian vessel. 

Two shots from this cannon entered consecutively into the 
forward portholes of the casemate iron-clad Tamandaré, killing 
ten men and wounding twenty-four of the officers and men, the 
effects of thesé extraordinary shots being increased by their shat- 
teting against the plating before entering the ports, and by their 
breaking to pieces the chain curtains hanging inside the portholes 
to protect the men from musketry. 

The casemated ironclad Barroso had also six men severely 
wounded inside the casemate, and one of her 1201b. cannon dis- 
abled by a shot in its mouth. 

The monitor Bahia (the Minerva of Liverpool) has no casualties 
reported except the wounding of the commodore while outside 
the turret. ‘These two vessels were struck respectively by twenty 
and thirty-nine 68-pounder balls at short range. 

Reconnaissances of the various crossing places were made, and 
soundings taken of the river up as fay as Itati. Butteries had 
been established on the river side — the ea nen fort 
and on islands in the river, from which a fire was = on 
the fort; and latest accounts state that a simultaneous crossing of 
20,000 men would be made that night (6th April) at Itapira and 
Itati. ‘ 


VISCONDE TAMANDARE, 





June 29, 1866. 
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PUBLISHER'S NOTICE. 
’ With this number of Tue Enoinesr is issued as es 74 
ment a e lithograph of the engines of H.M.S. 
Lord Warden, 1,000-horse power, constructed by Messrs. 
Maudslay and Field. This lithograph will form, if desired, 
a frontispiece for the volume completed by the present 
number, In order to effect this it should be fi once, 
and bound in by the left-hand edge, Each number of Tur 
ENGINEER, as issued by the Publisher, will contain the 


an and subscribers and others are requested to | 





apply to this office should they not receive it. 


TO CORRESPONDENTS. 
*,* We cannot undertake to return drawings or manuscripts, and 


must, therefore, request our correspondents to keep copies, 

Hi. C.—Many thanks. 

T. G. W.— We have not received the sketch of boilers referred to. 

VOLUNTEER, —10/t, 7in. over the paddles; ten sloats 4ft. Gin. by 18}in, 

C. R. 8. (Webbing Machines).—A letter lies at our office for this . 

T. P. (Sidmouth).— We know nothing whatever of the letter to which you refer. 

FOREIGNER.— Many thanks, We were aware of the fact. The arrangement in 
question is adopted by many makers. 

TOM LANE.—Zt is a case forajury. D.H. can recover damages provided he can 
prove that 7. B. was guilty of culpable negligence. 

F. M.—Laminated armour does not the advantage you suppose. The 
plates are broken up in detail, as they cannot assist each other effectually. 

A SUBSCRIBER.—Frequently tried, but does not answer for various reasons; 
among others, the difficulty of maintaining a draught. Smoke must be pre- 
vented, not consumed or washed. 

R. J.—The eccentrics will work very well and steadily, and will possibly give you 
better results than the cranks, but they will consume rather more oil, and it will 
still be necessary to counterweight them. 

LOCOMOTION.— We fully agree with nearly all that you state. For the present 
however, we have decided to let the matter remain precisely as it stands. How 
long we shall remain of this opinion we cannot say. We shall keep your letter. 

P. A.—There is an excellent little work in existence which will give you every in- 
JSormation as to the present state of the law as regards the use of steam on high- 
ways. We have little doubt you can obtain a copy by addressing a note to 
T. Aveling, Esq., C.E., Rochester. You cannot run at fifteen or twenty miles an 

, because it is contrary to Act of Parliament to do so. 

H, G.—The velocity will be the same as that acquired by a body falling through a 
height equal to the effective head, less the friction of the pipes. Leaving the last 
factor out, the velocity in feet per be obtained by multiplying the 
square root of the height by 8021. The effective head in your case, dug to the 

~ pressure will be about 24ft. to 26ft. We imagine youcan make all the remain- 
ing calculations for yourself. You will find the whole question well handled in 
Bourne's Treatise on the Steam Engine, We feel the force of your concludi 
remarks, but there are really very few works in existence of exactly the kind 
wanted, Law's Treatise on Civil Engineering and Baker’s Mechanics, in 
Weale’s series, are admirable little books; so is the treatise on Cranes and 
Machinery by Glynn, we believe in the same series. Gregory’s Mathematics is 
a very good work, but not suitable for tyros. Bourne's Catechism of the Steam 
Engine, last edition, is sound, and so carefully written that it should be easily 
comprehended, 
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THE RUNCORN BRIDGE. 

EstneticaL considerations have been so persistently 
sacrificed to those of mere utility by engineers that it is 
doubly pleasant to meet with an exception to what appears 
to be a general rule of modern practice. Such an excep- 
tion is, we think, presented in the bridge illustrated on the 
next page. In it we have an excellent example of the 
facility with which, in competent hands, utility and beauty 
can be combined, and we find the opinion which we have 
long held, that the lattice is the only form of straight 
girder which can be rendered really pleasing to the eye, 
considerably strengthened. The Britannia and Conway 
bridges are not very handsome. Neither the one nor the 
other will bear careful artistic analysis; and the fact that 





both, as a rule to which there are certain exceptions, | 


impart a favourable impression to those who see them for 
the first time, is no doubt due in a great measure to their 
immense spans and colossal proportions, which harmonise 
well with the surrounding scenery. In the Runcorn 
Bridge, however, we shall have a structure not only of 
sufficient magnitude to be majestic, but one in which con- 
siderable attention has been paid to the laws of artistic 


design; while the situation is good, and the treatment has | 82 


been judiciously adapted to the situation. Mr. W. Baker, 
engineer to the London and North-Western Railway 
Company, has on many occasions proved that he possesses 
a peculiar power of avoiding the artistic mistakes into 
which many members of the profession fall when they 
find themselves compelled to economise; and it will be 
perceived almost at a glance that the Runcorn Bridge 
contains not one superfluous feature, and owes nothing 
to the meretricious and costly frippery with which but 
too many of our metropolitan railway bridges in parti- 
cular have been adorned (?). To us the design is simple, and 
grand in its simplicity. It is a great bridge, and it pre- 
tends to be neither more nor less, but it is light and 
elegant, just where it should be light and elegant—in the 
spans; while it is massive without being heavy, just 
where it should be massive—in the abutments and piers. 
As an example of what a railway bridge should be 
it deserves to be studied, and that carefully, by 


the engineer. Exceptions may possibly be taken to | 


particular parts of the design, and the advocates of 
plate and box girders may not feel satisfied with the lattice 
system; but exception cannot be taken, we think, to the 
general effect, and there are so many points to be urged in 
favour of the lattice girder tuat the only objection to 
which it is really open, want of stiffness, is hardly suffi- 
ciently important to render it of much weight. 

In July, 1861, an Act was obtained for the construction 
of a link line from Aston, on the Grand Junction section of 


| 


| 





line will, when complete, shorten the distance between the 
metropolis and Liverpool, vid the North-Western Railway, 
by about nine miles, With the exception of the Runcorn 
Bridge and the approaches to it across the lowlands lying 
at each side of the Mersey at this place, it presents nothing 
remarkable. On the cashire side lie the Ditton 
Marshes, a tract of swampy country, over which the 
line is carried by a viaduct consisting of forty-nine arches 
of 40ft. span, a short piece of embankment, and ten more 
40ft. arches. Then come six arches of 60ft. span, which 
bring the line right up to the abutment of the bridge 
standing far out on the fore-shore of the river, at this 
place 1,400ft. wide at high water. The six last-mentioned 
arches are alternately “ wet” and “dry” as the tide rises 
and falls. The bridge proper will consist of three clear 
spans of 305ft. each, over which the double line will 
be carried by six lattice girders—two to each span—of the 
ordinary close mesh pattern. These girders are 27ft. 9in. 
deep; they have cellular tops, and will probably be 
braced together overhead at intervals, as shown in 
the cross section, though it is not certain that it will 
be found necessary to adopt such a precaution. Each 
girder is distinct in itself, and is to be supported at both 
ends on roller beds in the ordinary way. e clear width 
of the line between the girders will be 25ft ; the head way 
at half tide 75ft. The floor of the bridge will consist of 
four longitudinal plate girders — by cross girders 
of greater depth. The girders will be flush at the points 
of intersection on the under side. A continuous wooden 
sleeper to which the rail is spiked will be laid on each of 
the longitutinal floor girders; and these timbers will be 
notched where they come upon the cross beams. The 
manner of securing the floor beams together will be readily 
understood from our cross section. On the Runcorn, that 
is to say the Cheshire, side of the Mersey, the bridge termi- 
nates with three 60ft. dry arches, after which comes a 
viaduct of thirty 40ft. arches, and an embankmentgradually 
melting away into the rising ground. A foot-way about 
6ft. wide will be carried on cantilevers at one side of the 
bridge. Strictly speaking, we sup a foot-way should 
have been introduced at both sides if 1t was necessary at 
one; but the elevation of the bridge above the stream 
will be so great, and the dimensions of the foot-way so 
small, that it will be anything rather than a prominent 
feature—and in any case, as both sides of the bridge can 
never be seen at once, the general effect looked at either 
from up stream or down cannot possibly be impaired. 

The piers and abutments are founded on the new red 
sandstcne, which here lies at a depth of from 35ft, to 
45ft. below high-water mark, under a bed of silt, mud, and 
gravel of considerable thickness. The excavations were 
performed with cofferdams, composed of cast iron 
caissons, similar to those since adopted with slight 
modifications in the construction of the Thames Em- 
bankment. Little difficulty was experienced in keeping 
out the water and getting in the foundations, which are of 
stone laid in blue lias hone Both piers and abutments 
are brought up over high-water mark in stone; above they 
are of brick, faced with stone. The design of the masonry 
is exceedingly effective, the treatment being broad and 
comprehensive. ‘ 

e need scarcely inform our readers that the bridge is 
not yet completed, although the works are far advanced; 
and thus, when speaking of the bridge as a whole, we have 
used the future, and when of the foundations and viaduct 
the present tense. All the arches on both the Runcorn and 
Ditton sides are complete, while the Cheshire pier and 
abutment are both finished up to the girder beds. The 
pier and abutment at the opposite side of the river have 
not progressed quite so fast. ‘They now rise about 25ft. or 
30ft. above high-water mark. The whole of the masonry 
work is being executed by Messrs. Brassey and Ogilvie. 
The contract for the ironwork has been taken by 
Messrs. Cochrane, who have already sent upwards of 
1,000 tons of iron to the spot, a portion of which 
has been rivetted together for one of the main 
girders. These will be constructed of Lord Dudley’s iron 
from the Round Oak Works, manufactured with special 
care for the purpose. The great size of the girders 
renders them rather unmanageable, and as the tide 
flows fast at Runcorn, and rises about 18ft., it was 
determined not to float them down and raise them 
to their places—-the system adopted in the con- 
struction of the Britannia Bridge, &c., with so much 
success. A great mass of scaffolding has therefore been 
erected, on which, at a dizzy height above the stream, a 
try is carried supporting steam travellers. By the 
aid of these the girders will be built up piecemeal. The 
scaffolding is in itself an important and costly struc- 
ture, very well worth the attention of engineers; and, 
although it is probable that this method of getting the 
girders into place will be more expensive than the 
other to which we have referred, it is not easy 
to see how, under the conditions, anything better 
could have been adopted. All the operations have 
been carried on from the first almost without a hitch; and 
we believe we are correct in assuming that the structure 
will prove anything but costly. It may strike our 
readers as somewhat remarkable that a bridge of such 

itude should be erected on a line of apparently such 
trifling importance. The saving in time to be effected by 
it on the journey to or from London cannot amount to 
much more than et ge | minutes, We believe, however, 
that the London and North-Western Railway Company 
know perfectly what they are about, and the very magni- 
tude of the work, and the care with which it is being 
carried out, are sufficient evidence that-good reason existed 
for its construction. We may add, in conclusion, that the 
bridge was designed throughout by Mr. Baker, to whom 
we are indebted for the drawings from which our engraving 


has been prepared. 


THE ATLANTIC CABLE, 


To-morROW at noon, should no accident intervene, the 
Great Eastern will once more leave the Medway with the 


the London and North-Western Railway, to Ditton, on the | Atlantic cable on board, to endeavour to perform success- 


Warrington and Garston section of thesame company. 


This ' fully the great feat of establishing the Anglo-American 





tel h. Since the last ean, we lay the cable, the 
Great has been moored as before, between Chatham 
and Sheerness, in her old position in the midst of the 
marshes below the Isle of Sheppey. In this dreary region 
the big ship, with several pa ones attached to her 
sides, rises out of the water like a huge black. island, 
studded with a forest of. funnels and spars. Among the 
nondescript vessels alongside, the two cable hulks 
Amethyst and Iris have been constant attendants for 
many months past, being towed backwards and forwards 
between the Great Eastern and the works at Greenwich, 
bringing about 260 miles of cable at each trip. From 
these hulks each len of cable has been paid into the 
1 tanks by the aid of a small steam engine, a delicate 
self-recording little instrument being likewise employed to 
measure the length of line entering thetanks. During the 
operations of coiling it away it has been subjected to 
constant electrical tests by means of a feeble current first 
sent through a reflecting galvanometer, from which it 
was made to pass through the whole length of the cable in 
the tanks, as well as in the hulk, from which a new length 
was being transferred. This current of course produced a 
steady deflection of the galvanometer, and should that 
deflection by any chance have been inc or diminished 
a searching investigation as to the cause would at once 
commence. There are now 780 miles of cable in the Great 
Eastern fore tank, 900 in the second, and 780 in the third, 
The thick Newfoundland shore end, which is only five 
miles in length, lies at the bottom of the fore tank. Of 
the total of 2,460 miles of cable about 1,800 miles are 
entirely new, and the rest, which is part of the old one of 
last year, lies at the bottom of the middle tank, with new 
cable coiled above it. During the laying operations the 
aft tank will be first emptied, next the fore, and, lastly, 
the main tank, 

On leaving the river Medway to-morrow with the 
2,500 miles of cable on board, weighing 5,000 tons, the 
Great Eastern will also be freighted with 6,000 tons of 
coal, as well as with machinery, crew, and baggage, the 
whole making a total load of 14,000 tons. This causes her 
to draw 31ft. of water aft, and 27 feet forward. She will 
steam direct from Sheerness to Berehaven, and there take 
in another 3,000 tons of coal, now on their way there in 
screw colliers from Cardiff. The renewed coaling opera- 
tions and waiting for favourable weather are expected to 
take about a week, and on leaving Berehaven she will draw 
about 34ft. aft, and 30ft. forward, this being very near her 
deep-load mark. The splice will probably be made about 
the 10th of July, after which the Great Eastern will 
steam for America at a speed of not more than five knots 
per hour, both the electricians and nautical men being 
agreed that the rate of motion last time was too fast. At 
a speed of five knots the Great Eastern will probably con- 
sume between 280and 300 tons of coals per day, taking about 
fifteen days to reach Newfoundland, should the weather 
be favourable, and no retardation be caused by the ap- 
pearance of a fault inthe cable. ‘Two of her boilers cannot 
be used, lest the heat should soften the gutta percha in the 
tanks, and so injure the insulation, if not the cable itself, 
with the great pressure of the superincumbent coils. On 
reaching Newfoundland the Great Eastern will receive a 
fresh supply of coals, 3,000 tons having been started for 
Heart’s Content, in six sailing vessels, which left Cardiff 
more than a monthago, The William Cory also will, after 
laying the Irish shore end of the cable, leave at once for 
Cardiff, where she will load with coal, and start without 
delay for Newfoundland. 

The Great Eastern, in charge of Mr. William Moore, the 
Trinity pilot, will have no company on leaving the Medway 
but that of the little yacht of Mr. John Pender, the chair- 
man of the Telegraph Construction and Maintenance 
Company, who has recently lost his title of M.P. 
At Berehaven Mr. Pender’s little yacht will act as 
tender to the Great Eastern, which will be anchored 
farther up the harbour than last time, in a less rocky 
part of the bay, at a place where the bottom con- 
sists of soft blue mud. There is much work to be done 
on board on the journey round the south coast of England, 
in fitting up much of the picking up and paying-out ma- 
chinery, and in knocking awa the blacksmiths’ and 
carpenters’ shops, which still deface the decks with their 
ridged roofs and unsailor-like appearance. At Berehaven 
the Great Eastern will be joined by her Majesty’s ship 
Terrible, Captain teaneedl V.C.; the Albany of 1,800 
tons; and the Medway, Captain Harris, 1,800 tons. These 
three vessels will accompany the Great Eastern across the 
Atlantic, and with the latter ship form the cable fleet. 
The Terrible will carry sounding machines of different 
kinds, selected from the best in use among all nations. The 
Medway will carry 500 miles of the old cable of 1865, and 
should it not be wanted in the Atlantic, she will, later in 
the year, take it to the Gulf of St. Lawrence, and there 
lay it in two lengths to the mainland, so as to form two 
alternative lines, in addition to the one there at present, 
laid some years ago by Mr. Cyrus Field and his friends. 
The Albany will carry grappling apparatus and stores, and 
all the vessels will assist more or less in the grappling 
operations. Besides these vessels the William Cory, which 
by the addition of a new deck, has been recently altered 
from a 1,500 to a 2,000 ton sbip, will be present at the 
making of the splice. It is expected that the William 
Cory will have finished her work of laying the shore end, 
and have buoyed it, {wo or three days before the Great 
Eastern arrives to make the splice. 

The unfortunate little cable of last year is to be fished 
after with a rope of iron and hemp 7in. thick. As the 
iron sheathing wire of the cable has doubtless gone the 
way of the sheathing wire of all other cables, even when 
protected with tarry matters, the hopelessness of the 
attempt to raise the old cable may be imagined. The ex- 

rienced contractors no doubt view the fishing operations 
in the same light, and we believe that they have already 
made preparations to “ under-run” it from Valencia, especi- 
ally as the machinery on deck seems to be specially in- 
tended for such week, If such should prove to be their 
ultimate course it is not clear why they should not have 
plainly said so, However, grappling operations are to be 
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tried. with powerful ‘lifting 
horizontal engines of 70-horse power each, 
steam through a large iron pipe carried down 
engine boilers, ed gn steam Ofuarelinn ines 42 
superheated near two ines. irons for 

king, ing, or euttlingpaat be cntd 2b will from the 
stock on d the ships, and the rope, links, swivels, and 
grappling irons, have all. been tested up to a breaking 
strain of thirty tons at the works of Messrs. Brown, 
Lennox, and Co., the real breaking strain bei 


ied with 
to the paddle 


hooki 


in most | 


‘lifti ‘machinery, worked two | countries work on a smaller scale, the best 





ublished 
accounts of the most recent i vements are due to 
foreigners. The writings of the distinguished Austrian 
metalisirgist, Tunner, are still the best source of what may 
be learnt on such a matter from reading, and a paper of 
his in the last “Leoben and Pribram Berg-und Hiitten- 
miannisches Jahrbuch,” just published, again gives the best 
account of recent progress. From this we have made some 
free extracts of a few points interesting to English readers. 

Much has been written about that still difficult point in 


instances about thirty-five tons. Much of the iron used by | the Bessemer process, the utilisation of partly melted or 
the above firm, and at Messrs. Glass and Elliot’s works at | quite unmelted materialsin the converter. Wemean when 
Cardiff, is manufactured in the Welsh distrizts, and is | 


noted for its strength and tenacity, but is harder to work 
on the anvil, or to make into household articles, than the 
Staffordshire iron. The great chain cable which enabled 
the Great Eastern, with several vessels attached to her 
sidés, to ride out the hurricane at Holyhead, was made of 
metal from the Plymouth Ironworks at Merthyr, and is 
now very carefully tended as regards preservation from 
oxidising influences, in the chain locker of the Great 
Eastern. The programme of the intended proceedings of 
the cable fleet in the forlorn hope of grappling for the old 
cable has already been published in this journal. Although 
the prospect holds out to practical men scarcely the feeblest 
hope of success, the experience gained in grappling for 
deep-sea cables may be worth the proposed expenditure. 
'Tt does not seem very likely that much beyond the thick 
shore end of the old cable will ever be recovered. 

The paying-out machinery is much the same as last 
year, the greater part of that then used having never been 
removed from the deck of the Great Eastern. It has been 
fitted with two new and much larger drums, and Mr. Ap- 
pold’s original design has been still further improved upon 
by the addition of reversing gear, so that the machine can 
be employed to draw in the cable if necessary, as well as 
to pay it out. The winding-in will be performed by a 
70-horse power steam engine. The proposed addition of a 
huge “crinoline” to the stern of the Great Eastern, to 
prevent the cable from fouling the screw, should a back- 
ward movement take place, is not now considered necessary, 
as there is said not to be the slightest risk of such an acci- 
dent with proper care. Within the past few months the 
whole ship, in the charge of Mr. R. C. Halpin, has been 
thoroughly overhauled and cleaned, the decks caulked, 
the boilers repaired, and a new funnel put in the 
place of one so shaky that daylight could be seen through 
its holes. Eight new buoys have been sent on board 
to be used for holding the bight of the old cable, or 
for other purposes. ‘The disconnecting gear on the paddle 
engines is to be used next time, so that the wheels can be 
worked separately, and the Great Eastern made to turn, if 
desired, upon her vertical axis. She has been painted 
black outside, the single coat used for this purpose con- 
suming 300 gallons of oil and 3 ewt. of dry colouring 
matter. The shoring of the tanks has been examined, and 
strengthened and repaired where necessary. The inner 
skin of the ship has been cut away in places to make room 
for the tanks, so in these parts there is but a single thick- 
ness of iron between the water outside and the interior of 
the vessel, this arrangement departing greatly from the 

lans of her designer, Mr. Brunel. The Great -Eastern 
1as also had the part exposed to the water cleared from 
the attached mussels, which covered it in a layer eleven 
inches thick, with pendants here and there two or three 
feet long. On the last expedition these mussels could be 
seen in lumps during the storm off Land’s End, so on that 
voyage the lower part of the ship was not so clean as 
generally stated. 

The next expedition, as before, is to be a private one, 
but favouritism to particular journals, it is said, will not 
again be showed, and Dr. Russell will not accompany the 
expedition. 


Coptain James Anderson will again take the | 





command, assisted by Mr, R. C. Halpin, first officer ; Mr. | 


S. Welch and Mr. Charles Andrews, second officers ; Mr. 
James Moody, assistant navigator; and Mr. Beckwith, 
chief engineer. Professor William Thomson, Mr. D. 
Gooch, M.P., and Mr. Cyrus W. Field, will be on board. 
Mr. C. F. Varley will remain at the station in Valencia. 
Captain Prowse, who was First Lieutenant of the Terrible 
last year, will go out as assistant navigator in the Medway. 
It is not known who will act as scribe for the directors 
to draw up an account of the proceedings of the next expe- 
dition, nor does it matter, as, from past experience, no 
reliance can be placed upon such a document. We have 
clearly shown how previous publications of the compan 
suppress vital facts, because of personal quarrels of Which 
the public know and care nothing. But the last issue was 
the worst of all. Our readers will remember how we in 
England were told last year that the breaking of the cable 
was primarily caused by abrasion against a hawse-pipe. 


We should not be far wrong did we do that 
which we do not wish to do, and assert that 


this tale was a complete fabrication and utterly untrue, 
and had the cable never touched any part of the stem of 
the ship it would have been broken at just the same time 
and place. Moreover, for some reason not generally 
known, the then chief electrician to the contractors will 
not be allowed to proceed with this expedition, and one of 
his juniors has been appointed in his place. Were it not 
for the above un-English secret proceedings, a great amount 
of enthusiasm might follow the pioneers of Atlantic tele- 
graphy, but, as it is, everything has too much the flavour 
of cent. per cent. and the “almighty dollar.” There are 
certainly some among the chief promoters who have a per- 
sonal nobility worthy of the enterprise, and among these 
Mr. Cyrus Field stands pre-eminent. He began years ago 
by paying £80,000 in cash towards the undertaking, and, 
moreover, has never ceased to work personally in the most 
active manner to complete the desired communication 
between England and America. Whether the next at- 
tempt shall succeed or fail, Mr. Field at least deserves 
high honours and prompt recognition at the hands of all 
Englishmen 


NOTES ON THE BESSEMER PROCESS, 


Ty noother country has the Bessemer process taken such 
a gigantic development as in England; but though ‘other 





only a portion of the pig iron is initially melted, the other 
being merely brought at say, a red heat, into the Bessemer 
converter. It been reported io Ritter von Tunner 
that, in England especially, makers were able to bring 
crop ends of rails, for instance, into the converter with the 
fuel for beating it, and that when the charge of pig iron had 
been run in the whole could be blown into Bessemer metal. 
This is, however, incorrect ; the crop end of rails and similar 
waste pieces are sold to the Sheffield pot steel makers. 
Such comparatively thin pieces of converted metal as those 
which adhere to the ladles, and technically termed “sculls,” 
are, however, sometimes again melted up in the converter. 
Such scrap is also now very generally used for improving 
common castiron in thecupola. The principal way of using up 
waste pieces, crop ends of rails, &c., in large quantities—in 
such quantities, in fact, as to entirely supply a Bessemer 
works—appears to Professor Tunner to consist in the 
employment of a cupola furnace (Schachtofen) into which 
the wrought iron could ;be charged with coke or char- 
coal, to be re-melted down to pig iron. This is, in fact, the 
method according to which Mr. Parry, of Ebbw Vale, 
produced a pig free from phosphorus. ‘The tuyeres in the 
cupola are arranged in a particular way to cause a powerful 
blast, which melts down the iron at tae rate of one ton 
per hour, the resulting cast iron containing about 2 per 
cent. of carbon, The process has been patented by Mr. 
Parry (No. 2900, A.D. 1861). At Neuberg, in Austria, it 
appears that excellent Bessemer metal has been made from 
a cast iron run in Wurtemberg in this way from scrap 
wrought iron. 

The amount of the charge in the Bessemer converter is 
being everywhere increased. During the extension of the 
works of Messrs. Brown and Co., of Sheftield, the new con- 
verters were made for ten tons; it is even stated, though 
the account may be doubted, that at some French works 
the charge has been increased to even fifteen tons. There 
is no doubt that, by increasing the quantity at one time of 
the metal melted up, the process is facilitated and improved, 
as, for one reason, there is a less proportion of the accidental 
losses of heat. But such heavy charges, though suitable 
enough for great works like those at Sheffield, would not 
do for the smaller trade of Austria, 

The question whether the pig iron should be run directly 
from the blast furnace, or whether it should not first be 
melted up, has received different answers from different 
quarters. If the neighbourhood of blast furnaces offer the 
opportunity to directly use the raw metal, there being no 
particular reason—such as the getting rid of impurities— 
for re-melting the metal, then a direct run from the blast 
furnace will naturally be preferred. The great majority of 
the pig irons of Englaad, France, and Germany must, how- 
ever, be re-melted, which undoubtedly brings with it an 
easier and more regular working. 

The question whether the English or the Swedish 
fashion—that is, with or without the use of spiegeleisen— 
is the best is similarly answered in different ways. The purely 
Swedish process is, even in Sweden, and esvecially in pro- 
ducing the softer sorts of Bessemer metal, getting more 
and more out of use. The difference is that instead 
of spiegeleisen another kind of metal is used, and gene- 
rally the same which has run into the converter at the 
beginning of the charge. Relying on local experience, it is 
often assumed that puddled steel is all the better the 


| greater the quantity of spiegeleisen used in its produc- 


tion ; and similarly it might be expected that Bessemer 
steel produced according to the English plan, or by 
running in spiegeleisen, must be better than that made 
according to the Swedish method. But this assumption is 
only correct when the pig iron used for producing the 
steel is not very pure, the spiegeleiscn, on the contrary, 
being purer, and, at the same time, rich in manganese. If 
the pig iron be itself of i yn purity, and only differs 
from the spiegeleisen—which may itself have even been 
smelted from the same ores—in containing rather less 
carbon, there it then no reason why the quality should be 
improved by the admixture with spiegeleisen, 

Experience does show that it is preferable, especially in 
the production of the softer kinds of metal, to work with 
an addition of pig iron in the way described. It is pre- 
ferable because the stage at which the metal is completely 
decarburised is a very marked period, and is more easily 
recognised than any other in the course of the converting 

wrocess. Besides, a higher temperature is at last acquired 
. the time the metal is completely decarburised ; and 


| further, by means of the aiount, which may be easily 


varied, of the pig afterwards run in, a determinate degree 
of hardness in the Bessemer metal can be arrived at 
with greater certainty; and lastly, because the pro- 


duction of jan overworked burnt product is easier 
prevented in this way. The running in of additional 
metal can be adopted all the easier with purer 


kinds of ivon, as it is not necessary to use spiegeleisen 
melted separately, but the very same metal which has been 
run into the converter at the beginning of the blowing-in. 
That the addition in this way of molten iron is the ‘best 
remedy for cold-shortness has already been mentioned by 
Mr. Boman in his pamphlet on the Bessemer process in 
Sweden; and it is now generally acknowledged that cold- 
shortness is not peculiar to Bessemer iron, but is simply 
due to its being “ burnt”—a misfortune which sometimes 
oceurs to common wrought iron, 

The greatest hindrance to the success of the Bessemer 
process has everywhere shown itself to consist in the 
presence of phosphorus in the pig iron. The old belief, 
which is expounded in Karsten’s Lisenhiittenkunde, and 
other places, that an amount of phosphorus of from 0°05 








to 0°3 per cent. is not injurious, has certainly years ago 
been refuted. by later investigations—especially those made 
in Sweden. But the fact is new that a pig iron, which, 
in spite of its containing’ phosphorus, gives a faultléss 
wrought iron, nevertheless affords, when worked w ty 
the Bessemer process, a product cold-short in the high 
degree. The explanation is to be found in the circumstan 
that the separation of phosphorus in the older methods 
principally takes place m the first stage of the process, 
during the refining in the first melting, and that it then goes 
off in the slag which is formed. In the Bessemer process, on 
the contrary, that portion of the phosphorus which is 
oxidised but not separated in the first stage during the 
formation of the , is again reduced in the last stage 
under the higher temperature, and at once unites with the 
fined metal. Upon this basis Dr. H. Wedding, of Berlin, 
proposes to separate the slag which is at first formed in 
the Bessemer process, in order to replace it by a pure slag 
—a proposal which, however, according to present expe- 
rience, and especially with the Swedish furnace, does not 
seem to be practicable. , 

According to Dr. Wedding’s results, deduced, from the 
experience acquired at the Hirde Bessemer Works, pig 
iron suitable for the process must not contain more than 
from 0°05—0'06 per cent. of phosphorus. It appears from 
experiments conducted at Neuberg with foreign iron that 
the amount of phosphorus even rose to 0*l per cent., 
and even higher, without militating against the, pro- 
duction of a good useful steel for .the coarser 
uses, such as rails for instance. Tunner believes that 
two circumstances are here of considerable influence. 
In the first place, the harder the Bessemer metal is to be 
the freer from phosphorus must be the pig iron used. The 
Swedish pig and the pig irons of Austria proper, which 
afford the metal for the best, hardest, and strongest sorts, 
show, in the majority of analyses, a percentage of phos- 
phorus below 0°04, and never above 0°02 of phosphorus. 
In the second place, the more manganese there is in the 
pig iron, and especially in the iron afterwards added, the 
more is the phosphorus separated, and the less phosphorus 
will remain with the finished Bessemer metal. e greater 
contents of manganese in the stahleisen of Siegen appears 
to be the reason that this pig iron which, according to 
Fresenius, contains from 0°06—0°07 of phosphorus, is, 
nevertheless, a stah/cisen much sought after, and is spe- 
cially made for the Bessemer process. If the Bessemer 
metal in its softer kinds be used in the ball furnace for 
the heads of rails then the proportion of phosphorus can 
amount from 01 to 0:2 per cent. without leading to its 
being unsuitable for “ bessemerising.” } 

With respect to the relative advantages and disadvan- 
tages of the movable converter and of the fixed Swedish 
furnace, the first continually gains more adherents. The 
English converter adapts itself more completely to all the 
newer improvements, and is generally the more complete 
apparatus. In places where both the English and the 
Swedish furnace are set up, and in consequence where, on 
account of the former, a stronger blast must be used, this 
greater pressure is also employed with the Swedish fur- 
nace, an ch no use is made of one of its most important 
advantages; for in order to acquire a due heat a higher 
pressure of blast is not absolutely necessary in the fixed 
furnace; a greater volume of blast is sufficient, by which 
the blowing-in is carried out in a short time. 

At the beginning of the year there were three Bessemer 
works in full operation in Austria; the principal one of 
these is at Gratz, in Styria, the Imperial Works at Neuberg, 
and the two establishments at Heft and Turrach. At 
Witkowitz and Zéptau in Moravia similar establishments 
are built up under English management, as also at Res- 
chitza in the Banat, at Zeltweg in Styria, and at Priivali in 
Karinthia. The most successful seems to be that at Gratz. 

The Bessemer Works at Gratz were mainly laid down 
according to the plan of John Brown’s works at Sheffield. 
They contain two 3-ton converters for alternate use ; two 
larger air furnaces for melting the pig, and a smaller one 
for the spiegeleisen. The general arrangements are in 
fact those adopted in this country. For working the two 
hydraulic cranes a ten-horse engine forces the water into 
an accumulator which allows a pressure of thirty atmo- 
spheres. The blast is produced by two horizontal cylin- 
ders with slide valves, driven by two direct-acting steam 
cylinders; it is at 20]b. The two converters are each 
turned by means of a small steam engine, instead of the 
usual mode of a rack worked from the accumulators. 
Each engine works an endless screw, which drives a worm 
on the trunnion of the converter. Professor Tunner says, 
however, that the motion is not quite so precise as by the 
usual means. The whole arrangement has been put up by 
a countryman of ours, Mr. Hall, of whom we have already 
spoken in previous articles on the Bessemer process, and he 
is greatly praised by Tunner, who particularly remarks that 
Mr. Hall now works without the use of foreign spiegeleisen. 
The process is conducted in the usual way adopted in 
England. In running out the metal two paper pockets 
containing charcoal powder are thrown into the ladle, and 
when it is full a shovelful of this powder is thrown on the 
top of the metal. Rails are principally made there, and it 
is well worth noticing that, although the ingots were at 
first brought under the hammer, this is no longer done; 
they are now heated to a light yellow in an air furnace, 
ia are then at once taken between the rolls. Railway 
points and crossings have also been made theze in large 
numbers. The latter have been of course cast, being made 
at a much lower price than that of puddled steel. Loco- 
motive crank axles, cranks, and tender axles, have also been 
turned out, besides excellent boiler plate. Of great im- 
portance for countries like Austria and Germany, where 
lignite is found in larger quantities than other kinds of 
coal, is the fact that the melting furnaces are mainly fed 
with lignite. Charcoal and coke are used for warming the 
converters, moulds, and ladles. The produce of pure 
ingots is not less than 80 per cent. of the raw material—a 
strong testimony to Mr. Hall’s skill. 


THE ENGINES OF THE LORD WARDEN, 


Aout three years ago we had the pleasure of being 
present at the trial trip of the Italia, a serew stedmer of 
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150-horse power intended for the Mediterranean trade. 
As =" the ship herself there was nothing very 
remarkable. She was well built, clean, and fast—that was 
all. Butinherengines wefound much that claimed attention. 

i at a pressure of 30 Ib, to the square inch, the 
steam from a very small pair of boilers was superheated in 
the uptake and conveyed to three horizontal \cylinders, 
carefully clothed and jacketted, within which it was cut off 
at about one-fifth of the stroke by a very peculiar arrange- 
ment of valve gear, perfectly new to us atthe time. These 
engines were almost the first of a new class) and 
we were afforded ample opportunities for ascertaining 
what was going on. We then arrived at the conclusion 
that the consumption of fuei did not much, if at all, 
exceed 2°51b. of coal per horse per hour on a ten hours’ 
trip. The general arrangement of Messrs. Maudslay and 
Field’s three-cylinder engine is now familiar to many 
engineers. Nearly a dozen sets have been built within the 
last three years, for the most part of considerable power; 
but the favourable impression which they imparted to us 
at the first on board the Italia has never been shaken; 
and we have found in them ample confirmation of the 
opinion we have long held, that, except under very peculiar 
circumstances, expansion is best begun and completed in a 
single cylinder: 

The largest three-cylinder engines yet built by Messrs. 
Maudslay and Field are those fitted on board her Majesty's 
iron-clad ship Lord Warden—although they have a set in 
hand of 1,150-horse power, for the Turkish iron-clad 
Falikh—and we feel much pleasure in placing before our 
readers this week a lithograph of these engines, drawn to 
a fair scale, and carefully prepared from working tracings, 
courteously supplied to us by the builders. Of the merits of 
this lithograph, our readers must judge for themselves. 
We shall only state that we have spared no pains to render 
as nearly a working drawing as is consistent with the 
small scale we have had unavoidably to adopt, thanks 
to the colossal dimensions of the engines themselves. 
The Lord Warden was only floated out of dock at 
Chatham a few days since, and her trial trip has not yet 
come off, but we see no reason to doubt that the ample 
dimensions of her machinery and the care with which pre- 
paration has been made for expansive working, will secure a 
result at least as admirable as that achieved by Messrs. Penn 
in the case of the Bellerophon—a vessel resembling the 
Lord Warden in several respects. Our engraving gives a 
longitudinal section through one cylinder, valve, valve- 
chest, and condenser; a transverse section, partly in 
elevation, through the cylinders, air-pumps, and conden- 
sers ; and a general plan showing half the starting plat- 
forms, guides, &c. It will be seen that they are hori- 
zontal double-piston rod back-action engines, having three 
cylinders, 9lin. diameter and 4ft. Gin. stroke, working on 
to a three-throw shaft with the cranks set at angles 
of 120 deg. The cylinders are jacketted throughout, both 
over the covers and around the circumference ; and there 
can be no doubt that much of the economy for which this 
class of engine is celebrated is due to the care with which 
the ends of the cylinders are clothed. The area of a 
cylinder cover 9lin. in diameter is 6,503°89 square inches. 
The stroke in the present case being 4ft. Gin., and the 
admission about one-fifth of the stroke, or, say, 10in., 
we find that the area of circumference to be ex- 
posed to steam of the temperature due to the initial 
pressure is but 2,860in. ‘The total area of the sides 
of the cylinder, proper to the stroke, is but 15,444in., 
while that of the two cylinder covers is nearly as 
much—13,008in. Yet we have heard it argued that it 
is not necessary to jacket the ends of cylinders; and the 
practice of the majority of engineers is consistent with this 
argument. In the Lord Warden’s engines the steam will be 
cut off by the slide valves at points which may be varied at 
pleasure between one-half, one-third, and one-sixth of the 
stroke, without the use of any separate expansion valve 
whatever. The slides are double-ported as far as the 
eduction passages are concerned, but they have three steam 
openings in order to give the requisite area of admission, 
the port area being very much reduced in consequence of 
the great amount of the lap on the steam side. The slides 
ure worked by a crank shaft running across the engines 
in front of the slide jackets, driven by a train of spur 
wheels from the main crank shaft of the engines, ‘The 
two intermediate wheels of the train are mounted in a 
movable frame, working in suitable guide slots at its top 
and bottom, which may be raised or lowered at pleasure, 
the effect of which is to vary the position of the cranks 
that work the slides, so as to make them cut off sooner 
or later. 3y the same means the valve cranks are 
shifted into the proper position for going astern, the 
shaft gaining or losing half a turn on the main crank 
as the frame is raised or lowered. Sufficient range is given 
to this motion to allow the steam to be left on tillhalf stroke 
when starting, so as to ensure the engines being at all 
times readily moved ahead or astern. Our readers will 
find this arrangement illustrated separately in Tur En- 
GINEER for the 5th of last January. 

There are two surface condensers, fitted with copper 
tubes, which are inclined 1ft. Sin. in their length trom 
the horizontal line. The steam passes down the interior 
of the tubes, and the condensing water surrounds their 
outsides, as originally adopted by the late Mr. Hall. The 
steam passes into the condenser at the upper ends of the 
tubes, and the condensed water is delivered at the lower 
ends, from whence it passes to the air pumps. Each con- 
denser is fitted with 4,110 tubes, 4in. diameter inside and 
Sft. Gin. long between the tube plates, making, in both 
condensers, about thirteen miles of tubing. The tubes are 
made tight at each end with small screwed stuffing-boxes 
and tape packings, The condensers, with their corre- 
sponding air pumps, are placed opposite the two outer 
cylinders. The air pumps are 29in. diameter, and are 
worked by brackets on the outer piston rods. The con- 
densed water is delivered from the air pumps through 
ordinary india-rubber disc valves into a feed-water tank, 
shown in the lower part of the plan, from which it is 
forced into the boilers by the ordinary feed pumps. The 
cold water is driven through the condensers = two hori- 








aontal circulating pumps, worked direct from the pistons. 
These pumps are 17}in. diameter, and are calculated to cir- 
culate a maximum quantity of about 1,200 gallons per 
minute through the condensers, When working in cool 
water this quantity may be reduced by means of sliding 
valves placed in the partition between the ends of the 
pumps. By shifting these valves a communication is 
opened, and some of the water is merely passed through 
from one end of the pump to the other without being sent 
through the condensers. These pumps are placed under 
the platform, thus leaving the whole space between 
the condensers available for the starting gear. By 
this arrangement all the working parts of the en- 
gines are brought well within the view and reach 
of the engineers in charge. A small pair of diagonal 
engines—shown to the right in the plan—are placed on 
the platform to work the reversing gear. One important 
advantage of the three-cylinder system may be noticed 
here. hen working with great expansion the power is 
rendered much more uniform than can ever be. the case 
with two cylinders working under the same conditions of 
expansion, and, as a consequence, the shaft and propeller 
have much less strain thrown upon them, and the risk of 
breakage is materially diminished, Another advantage, 
which especially applies to passenger ships, lies in the fact 
that the centre of gravity of the different moving parts—of 
the entire engine indeed—being always approximately in 
the same position, much unpleasant vibration is avoided; 
no sma! consideration when engines of large power are 
employed. The Lord Warden is at present fitted with a 
four-bladed common screw, 23ft. diameter and 21ft. pitch. 
A two-bladed Griffith’s screw is also being constructed for 
the vessel, but according to existing arrangements, the 
four-bladed screw will be used for the first trial. By the 
terms of the contract, the engines are guaranteed to work 
up to 6,000 indicated horse-power, but the makers con- 
fidently anticipate that they will exceed this by nearly 
1,000-horse power; or in other words, that the indicated 
‘power will be seven times the nominal power, and 
there is little doubt, judging from the performance of 
other engines of the same kind with the same apes 
of boiler, that this anticipation will be realised. Thus, on 
a recent trial of H.M.S. Vestal, 300-horse power, the 
engines developed 2,060 indicated horse-power; a first-class 
result. 

The boilers of the Lord Warden are of the usual propor- 
tions required by the Admiralty, having an area of grate 
surface of 700 square feet, and a total heating surface of 
19,000 square feet. They are fitted with the superheating 
apparatus designed by the late Mr. Field, consisting of a 
series of flattened tubes fitted in rows within the up-takes. 
The tubes are arranged to offer the least possible resistance 
to the escape of the gases on their way to the chimney. 
In the superheaters there are collectively 648 tubes 5ft. 3in. 
long, and 3in. in diameter before being flattened. 

The subjoined list of ships to which Messrs, Maudslay 
and Field have fitted three-cylinder engines within the last 
few years will show that they are rapidly growing in 
favour, and that the principle has been fully tested :—The 
Octavia, 500-horse power; Lord Warden, 1,000; Vestal, 
300; Nymph, 300; Jumna, 700; Penelope, 600, twin-screw 
vessel. Engines of 300-horse power have been fitted in an 
iron-plated battery ship, the Pervenetz, for the Russian navy, 
and the following vessels in the merchant service have also 
been fitted with engines of the same description :—Italia, 
150-horse power; Clotilda, 150; Alexandria, 150; Venetia, 
150. These four vessels have been running regularly to 
the Mediterranean for the last three years with an average 
consumption of 23 Ib. of coal per horse per hour. 


LAND-SLIPS, 


Tue varying inclination that soils of different kinds will 
assume under artificial treatment and natural conditions, 
and the usual mode of guarding against earth-slips, are 
subjects with which most practical engineers ought to be 
conversant. Questions of such a nature present them- 
selves to all engaged in the designing of railway or canal 
works, reservoirs, mountain roads, and countless under- 
takings of a kindred description. In canals, reservoirs, and 
such other works as deal with water, the subject is of 
special importance, owing to the active part that water 
plays in the production of land-slips ; for whatever theory 
be adopted to account for the disturbance, there seems to be 
little reason to doubt that water in every case is an active 
agent in the process. 

Whether we regard great natural land-slips, involving 
sometimes large areas of country, or land-slips produced to 
some extent by artificial means, the causes producing the 
phenemena are in most cases identical. When a mass of 
material rests upon a plane more or Jess inclined, and of a 
different nature from the superincumbent material, we 
have the first condition for the production of a slip. 
With some, indeed, it is held that such a disposition of the 
earth’s crust is all that is requisite for the production of 
land-slips, which they suppose to be identical with earth- 
quakes, but it does not appear that there is an iota 
of trustworthy evidence in support of such a far-fetched 
theory. The theory is merely urged as such, and, 
like many others, is easier to establish than to refute. In 
addition to the above conditions in order to the produc- 
tion of land-slips, there must be certain active disturbing 
causes. The first of these is the removal of the lower por- 
tion of the material, whether by natural eroding action, or 
by excavation; and the second, as a general rule, the 
presence of water to increase the weight of the superin- 
cumbent mass and reduce friction, 

In nature we have the opportunity of observing land- 
slips on a most extended scale. The geological disposition 
of stratified rocks shows conclusively that in the earlier 
ages of the world vast disturbances, wholly due to this 
principle, have taken place; and even within the memory 
of man some very extensive slips have been observed, and 
now remain as subjects of interest to the naturalist. 
A remarkable land-slip, with extensive disintegration, took 
place near Axmouth in the month of December, 1839. At 
that part of the coast the cliffs are composed of conformable 
strata of chalk and sandstone, with loose sand and pebbles 





resting w hove of retentive ,c 
and fee ing to the sea.. in 
the rainfall being very consi com- 
menced with a loud noise, and before twelve hours 
elapsed a deep ravine was formed extending parallel to 
coast line for about three-quarters of a mile, with adepth 
150ft. and a width of 250ft, The immediate, “ the 
convulsion was the excessive rain charging the chalk anc 
underlying sandstone with moisture, and consequently 
ducing a tendency to slide down the inclined surface of the 
clay underneath. Instances of this kind of, disturbance 
might be numerously adduced, but our present concern is 
with land slips, so far as they involve the exercise of scien- 
tific skill to remedy and counteract them. .In the vast 
majority of cases the tendency to slipping takes its. ori i 
in precisely the same circumstances as conduced to the slip 
at Axmouth, with this difference, that in engineering wor 
the natural support of the sliding mass is cut away for a 
special purpose, whilst the natural land-slip just described 
was the result of the erosive action of the waves,, From 
whatever point the subject is viewed it is evident that itis 
one involving a knowledge of geological structure, and 
without which it will be a matter of great difficulty 
to decide upon the best means of remedy, There would 
appear to be no difficulty in understanding that a mass 
of earth overlying in an inclined position a bed of 
some different material, would have a _ tendency to 
slide. But these are not invariably the circumstances 
conducing to a slip; displacement imay take place, 
and has frequently done so, as in the Ashley cutting 
near Bath, where the strata of the underlying rocks slope 
away in a direction remote from the line of slip, It 
is evident that the surface of the ground will furnish no 
indication of the condition that may exist at a short 
distance underneath; and it will be too late to discover that 
the geological conditions of the ground are unfavourable 
when the work is at an advanced stage. Drift formations, 
of such general occurrence throughout England, always 
conceal the nature of the underlying rocks, and in almost 
every case repose upon them unconformably, that is. to 
say, either horizontally or at a different inclination. 
Unless therefore something is known geologically, of the 
structure underneath it will always be more or , less 
hazardous to undertake deep cuttings. This liability of the 
drift formations to conceal the nature and position of 
underlying rocks is remarkably evident in mining districts, 
where faults sometimes of great size are completely 
filled up by drift—no indication whatever remaining of 
their existence. 

In considering the nature of land-slips and the 
means for their prevention, the question of earth slope 
becomes one of considerable importance, Every svil 
assumes when tipped a particular slope peculiarly its own ; 
and again this slope is altered by exposure to weather, 
settlement, and moisture. Many earths and rocks would 
continue in position for ever unless influenced by rain and 
frost which gradually but surely; reduce their stability. 
The same causes that influence the slope of a bank or 
cutting will go far to determine the height to which. it 
may be carried with safety ; for it is evident that a yielding 
material, like clay, when reduced by moisture to a semi- 
fluid condition, will bear but little crushing pressure, and 
if overloaded will slide away at the bottom, sometimes 
presenting a protuberance or elevation of the surface alon, 
the foot of the slope. This tendency may be observe 
with remarkable interest in some coal mines—those with a 
hard roof and a soft floor of clay—where the mining is car- 
ried on by the pillar-and-stall method, a large percentage 
of all the coal remains unexcavated in the form of columns 
to support the roof of the working, and the floor is observed 
to rise gradually between the piers, forming what are 
technically termed creeps, and ultimately occupying the 
whole of the space from which the coal has been excavated, 

In the construction of engineering works banks and 
cuttings are almost invariably designed to stand at a regu- 
lar slope of 14 to 1 or 2 to 1, or whatever inclination may 
suit the nature of the soil and the height of the bank or 
cutting ; but it is evident that plane slopes whatever the 
inclination may be, are not likely to resist the action of 
weather, and remain permanently in the same form as first 
constructed, The more theoretically correct method of 
forming slopes would be, if it were practicable, to follow 
the teaching of nature, and give the surface an undulating 
form. Natural slopes, we observe, invariably assume, under 
the action of weather more or less of a curvilinear section; 
but to attempt any so close imitation of nature would 
obviously be futile; for even if the proper undulating 
slope for any soil could be arrived at it would, as a matter 
of certainty alter, and continue changing through the lapse 
of time. ‘The plane slope is therefore a sufficiently close 
approximation to the natural form, and when well grown 
with herbage will continue to stand for a long time with- 
out material alteration. In determining the slope to be 
given to any bank or cutting it will be nece: to con- 
sider the height to which it is to be carried; for in yield- 
ing soils, in fact all that do not to some extent partake 
the nature of rock, the slope will have to be augmented 
proportionately to the height. The slope in cuttings, how- 
ever, it should be borne in mind, is not in every case to be 
determined by the stability of the material. Another con- 
sideration especially noteworthy in the construction of 
common roads, is the free admission of air; and this can 
only be insured by giving the cuttings sufficient slope. 
Without free ventilation roads will, under a heavy traffic, 
quickly deteriorate, and therefore whatever obstructs the 
action of air and the direct influence of the sun is inad- 
missible. For this reason it is often advisable to give a 
greater slope to the sides of cuttings than woald be de- 
manded by the nature of the soil. 

Various methods have been suggested for the prevention 
and cure of earth-slips in railway works, and generally 
the desired object has been attained without much diffi- 
culty. It is true that in a few instances all effort to cheeh 
the tendency of a cutting side to slip have beep foun 
unavailing, and the difficulty has had to be met by pur- 
chasing additional land so as to allow the slip to go on 
until the final limit was gained, Very obstinate cases have 
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often, however, been counteracted by simple means. For 
example, an extensive slip that occurred on the London 
and Cro don line some years ago. In this case an immense 
mass of  woachee clay which overlay a bed of plastic clay 
became detached, and continued for about a fortnight to 
move steadily forward, covering the road toa depth of 10ft. 
There is little doubt that the slip owed its origin to the 
heavy rain which fell at the time, the weight becoming 
augmented was assisted by the lubrication of the water 
that found its way between the upper soil and the imper- 
vious clay underneath. The remedy adopted in this 
instance was somewhat novel, and proved quite effective in 
checking the evil. A trench was excavated along the foot 
of the slope and filled in with gravel to oppose the further 
advance of the earth, and in addition a number of gravel 
counterforts were made at right angles to the gravel wall, 
which it was supposed war offer sufficient resistance by 
their friction to the earth’s motion. This they did 
effectually, and having been carried to a considerable depth 
they also acted as drains. 

In some instances drainage, after the ordinary manner, 
has been found wholly ineffective to prevent land-slips, and 
a more elaborate system was necessarily resorted to. In 
one of the most noteworthy examples it was found neces- 
sary, in order effectually to drain the slope of a cutting, to 
carry a shaft down from a point in the hill side above the 
éutting to a point below the formation of the railway. 
From this shaft was run a gallery or drain parallel to the 
direction of the cutting, and an outlet drain passing 
completely under the cutting till it reached the surface of 
the ground. By this means the cutting was completely 
drained, and the tendency to slipping checked. 

Although imperfect drainage is a common source of 
land-slips, it is not admitted to be the invariable cause of 
these accidents, Chemical action is thought to act some- 
times with force suflicient to produce the motion of con- 
siderable masses of earth, and undoubtedly retaining 





walls have been destroyed by the action of perfectly 
drained banks, Whether the action is chemical or mecha- | 
nical, it is certain that earth, especially when freshly | 
exposed, dilates to a considerable extent. This property | 
is well known to practical men, who, in tunnelling and 
other works, leave a certain space between the timbers and 
the face of the cutting for expansion. 

Whatever may be the nature and cause of land-slips, 
the effectual means of dealing with them can only be 
arrived at through a knowledye of geological structure. 
The essential conditions are in nearly every case con- 
cealed from view, but if the engineer be in possession of 
the depth, nature, and inclination of the underlying 
strata, he will have no difficulty in foreseeing danger and 
making provision against it. 

PARLIAMENTARY BUSINESS IN PRIVATE BILLS. 

For the first day or two after the occurrence of the ministerial | 
crisis it seemed as though the committees of the Lords and 
Commons on private bills—who, by the way, had leave to sit 
during the adjournment—were likely to pursue the even tenour 
of their way, although the Houses were up for a week. It was | 
curious to notice on Wednesday of last week that the only signs 
of activity in the legislative palace at Westminster were on one 
side of the grand old hall, which gives access to the law courts, 
and in the corridors and a few of the committee-rooms. The | 
lobby of the House of Commons, usually a very busy, crowded 
scene, was silent and deserted; but the adjournment of the | 
Houses did not prevent such committees of Lords and Commons 
as had work cuc out for them from attending to it. Legislators, 
hereditary and elected, sce: to appreciate the maxim as tho- 
roughly as any other class, that “all work and no play makes 
Jack « dull boy; and it was too much to expect that they 
would take advantage of their “leave to sit” in the deserted 
House. They accordingly arose for the latter days of the ad- 
journment—which presented a curious contrast in many respects 
to the ordinary state of things. The “ Votes and Proceedings,” 
published daily while Parliament is in session, often extend to 
sixty pages and upwards, including ten or a dozen pages, or more, | 
relating to railway and other private bills. Towards the end of 
last week this diurnal document had shrunk to two half sheets | 
of foolscap, with a few lines of printing on the middle of two of | 
the four pages thereof. Instead of the scores of entries relating | 
to railway groups, and enumerating the bills embraced in them, 
and the petitions for and against the bills, there was one solitary 
entry—the Rhymney. Curious changes in the occupations of 
the gentlemen engaged in the committee-rooms might also haye_ 
been noticed. A Queen’s Counsel, who has retainers for every | 
day while railway business lasts in the committee-rooms, might 
have been seen in Rotten Row, dressed a la mode, admirably 
mounted, keeping an excellent seat, caracolling away as gaily as 
the best of them, and managing his steed as cleverly as he 
manages his cases in committee. In another direction one of 
the most eminent and laborious chairmen of committees might 
have been seen—and we did see such an one—in one of the 
principal stores of “scarce and curious” books, poking about | 
among the literary treasures with all the interest of a book-worm | 
and “ collector,” enjoying, doubtless, his temporary release from | 
arduous duty in the committee. 

The ministerial crisis will considerably impede the private 
business of Parliament, inasmuch as second and third readings, 
in both Houses, will have to be postponed ; but not, it is to be 
hoped, for an indefinite time. Since our last notes were written 
some very important decisions have been given in the Commit- 
tees and Referees’ Courts. Amongst others the declarations that 
the preambles of the bills of the Caledonian and Scottish North- 
Eastern, and’ of the South-Eastern and London, Chatham, and 
Dover, London, Lewes, and Brighton have been proved. Both 
of these cases have been toughly fought at enormous cost. The 
opponents in the Scottish case were marshalled by the North 

tritish Railway Company. Although only an amalgamation 
scheme, which the uninitiated may think a comparatively harm- 
less affair, and not at all worthy of the tremendous energy and 
enormous cost which this contest has evoked and incurred, it 
it really involves a very important issue and consequences, 
namely, whether one or other of the great and competing Scot- 
tish companies—the Caledonian and the North British—is to 
command the through English and other traffic from the line of 
the Forth and Clyde northwards, There has seldom been a 






contest in which such an array of counsel has been retained, such 
amob of witnesses produced on both sides, and such a pile of 
petitions presented, both for and against. 

All the parties in the Scottish “ fechts” go in heart and soul, 





excepting, perhaps, the counsel on either side, for the greater part 
It was amusing the other day 


cold-blooded “ Southern loons.” 


to hear one of the witnesses—a Mr. Maclucky, or some such 
name—burst in upon Mr. Denison, Q.C., who was delivering one 
of his cool incisive addresses on a little Scotch bill, which 
occupied two or three days; Mr. Mac could not restrain himself, 
believing that the learned counsel was distorting the evidence, 
and made a very short speech, much more energetic in style and 
manner than the counsel’s, who at once silenced him by a 
reference to his learned friend on the other side, who was the 
only proper party to address the honourable committee. The 
natives of the Emerald Isle have the character of being im- | 
pulsive, but the genuine Scot is at least equal. to the Irishman in 
vigour and energetic demonstration if his corns or convictions 
are rudely touched. The Scottish case here referred to was 
heard in Group 20, Major Cornwall Legh in the chair, and was 
only a small affair of a line between Stirling and the Bridge of 
Allan, promoted by the North British and opposed by the 
Caledonian, although one can scarcely see how the interests of 
that company are menaced by such a scheme. After a two or 
three days’ fight the committee decided against the bill and the 
Caledonian was of course jubilant. 

The other, or one other, great contest of the session, the new 
line to Brighton, has passed successfully another stage ; the 
Commons’ committee has declared the preamble proved, but it 
has yet to pass the ordeal of the Lords’ committee, and if 
“my lords” so will it, they may duplicate the voluminous 
evidence which has been delivered, and re-array the host of 
learned gentleman who have been retained during the contest, 
which lasted for some three or four weeks in the Commons’ 
committee. It is surprising that Lord Redesdale, with the 
concern he manifests in public interests as connected with rail- 
ways, does not suggest, amongst other things, as he easily might 
do, a way of cutting down the enormous Parliamentary expenses 
to which both promoters and opponents are subjected under the 
present absurd and profligately expensive system. Why cannot 
Lords and Commons have joint committees and receive evidence 
once and for all, and decide upon a scheme jointly, without 
putting the parties in the cases to the wasteful expense of having 








their projects tested over and over again ? 


The examiners on standing orders, and the committee for | 
selection and grouping, seem to be through with their work. | 
The Commons’ committees are also well forward with theirs, the | 
heaviest part of the work remaining will devolve now upon the 
committees of the Lords, but they are making only slow pro- 
gress, and, judging from present appearances, some of the many 
bills for which petitions have been presented in this session will 
be left stranded at its close. This much, however, is to be said ! 
for their lordships, that they deal very summarily with the bills 
which come to them from the Commons, disposing of a scheme 
sometimes in as many days as occupied the other committee for 
weeks. Only one or two Lords’ committees have been sitting 
recently, and on some days none at all. The Duke of Devon- 
shire and Lord Amherst’s have been the most active. The one 
finished the Maryport Waterworks Bill on Wednesday week by 
going through the clauses which were unopposed. Lord Amherst’s 
committee has been engaged on the Wrexham Mold and Connah’s 
Quay, and Hoylake schemes, which have in this and former ses- | 
sions occupied much of the attention of the committees. These j 
committees have also dealt with other projects. These are opposed 
by some of the great companies who are represented by a formid- | 
able array of counsel, including Mr. Hope Scott, Mr. Merewether, 
and others. The Referees’ Court A has been engaged during the | 
week upon a very interesting case—the Holderness Embankment 
and Reclamation Bill, by which it is proposed to reclaim 3,875 
acres of waste land near the mouth of the Humber, extending from 
Spurn Point inwards. The scheme is opposed by the authorities 
of Trinity House and the Hull Conservancy Commissioners. The 
case occupied all the week, and was admirably got up by the 
promoters, the maps and diagrams being of a very interesting 
character, including longitudinal and lateral sections of the river | 
Humber, showing the changes that have taken place from time 
to time in the channel. The capital, shares, and borrowing 
powers, is £95,000. If this scheme is carried, as we hope it may 
be, it would be well it should be followed by, and associated with, 
another of a similar character to the bill likely to be adopted for 
Liverpool for the utilisation of sewage. It is interesting to | 
notice that there have been former extensive reclamations on the | 
north bank of the Humber, commencing as early as 1668. If 
this scheme is carried into effect the total of such reclamations 
will be not less than 10,000 acres. It cannot be doubted that 
the irrigation of these reclaimed lands by the liquid sewage of 
Hull would enormously increase their productiveness. If we 
mistake not the referees have only one other case to deal with— | 
the Dublin trunk connecting lines—which will conclude their 
labours for the session. 

Only three committees on groups in the Commons have been 
sitting during the week. Probably to facilitate the despatch of 
private business the standing orders may be suspended as regards 
the intervals between readings, in order that the bills still in 
transitu may be disposed o%. 

On the reassembling of Parliaraent on Monday a large number 
of railway and other private bills was read a third time and | 
passed in both Houses. In the Commons a considerable number 
of other bills were considered, and ordered to be read a third 
time. 





DEATH. 
On the 12th June, at his residence at Wall Gwinear, Mr. SAMUEL Grosz, | 
aged 75 years, 








ON THE HAEMATITE MINES OF THE ULVER- 
STONE DISTRICT. 
By G. C. GREENWELL, F.G.S.* 

THE remarkably rich deposit of hematite iron ore in the 
Ulverstone district of Nort! Lancashire is now being, and has 
for the last few years, been largely drawn from; and its products, 
notwithstanding the cost of carriage, are conveyed very long 
distances to mix with those ores which, though found in great 
abundance near the site of the blast furnaces, have not in them- | 
selves that quality which, if not improved, would produce iron | 
of first-class character. The iron ore of the Ulverstone district 
has been worked for a number of years, and at Lindale Moor for 
npwards of 100 years. 

The following abstract from the mineral statistics, by Mr. Hunt, 
shows the quantity of ore annually produced in this district since 
the year 1853 : 


1854. .- e+ 336,173 1360 .. oe. -- 520,829 
1855 o- e+ 337,828 1861. oe «+ 519,180 
1856 o +e 464,853 | 1862 4. oe +. 559,391 
1857. .- e+ 592,390 1863... a «+ 658,642 
S58 oe . ee 438,156 1864. oe ee 691,421 


1959 oe we we 443,046 
By the above it will be observed that the quantity has more 
than doubled in the above period. The ore is found to exist in 
various ways, sometimes it appears to be a regular stratification, 
with a roof and floor of limestone of the carboniferous period— 
sometimes it appears to exist in the form of a vein, and sometimes 
it occurs as filling pockets or sops. These are generally found in 








bd Read before the Manchester Geological Society. 


| continued as far as the same is practicable. 


| then. 
' lying in holes in the limestone. 
| Gates, they were about being bared, and he saw them opening the 
| iron ore. 
| deposit of Lindale Moor, which had been worked, he believed, for 





the limestone, but sometimes bet the limestone and the clay- 
slate, the old red sandstone here being wanting, and the clay-slate 
being a ion of the upper silurian, as shown on the geological 
map, published by Professor Ramsay. The ore rarely, if ever, 
crops out to the surface; it, with the accompanying stra 

is cov with an alluvial deposit, consisting of gravel, clay, an 
sand of variable thickness; in some instances, as at Askam-in- 
Furness, the thickness of this deposit being forty-three yards, the 
upper portion being clay and the lower four or five yards being sand. 
Under the sand, immediately above the ore, is a mixture varying 
in thickness from‘ni/ to 3ft. of dirt, stones, sand, and ore, locally 
known by the name of “‘pindle.” Between the “ pindle” and the 
ore there is no exact parting. There appear to be several of these 
strata and veins traversing the Furness districts; one very exten- 
sive stratum or bed is extensively worked at Hod-Barrow and at 
Askam-in-Furness. The direction of its outcrop into the alluvial 
deposits is north 45 west by the compass, and both the roof 
and the floor of the ore, which are limestone, dip at Askam to the 
south-west at an angle of about 25 deg. The length of a drift 
across the bed, from the top of the limestone underlying to the 
bottom of the limestone overlying, the ore is forty-five yards, in- 
dicating the vertical depth of the bed, if regular, as twenty-two 
and a-half yards, The ore in situ consists of a hard, compact, 
agglomerated mass, in some places, as at Askam, requiring the use 
of gunpowder in mining it; in other places, however, it is soft and 
friable. Even where hard, exposure at the surface soon disinteg- 


| rates the mass. 


The following analyses of the ore of the Ulverstone district are 
extracted from the memoirs of the Geological Survey:— 
1.—-Gilbrow Ore, Ulverstone (A. Dick.) 
Description.—Red hematite, unctuous, easily scratched by the 
file; lustre, sub-metailic; colour, purplish red; streak, bright red; 
fracture, uneven and minutely crystalline; pieces of carbonate of 
lime and other minerals occur in it, which getting coloured by the 
powder, cannot be seen till the specimen is washed. 





Peroxide of iron .. +. 8650 | Insoluble Residue. 
Protoxide of manganese... 0°21 | Silica oe oe oe CO 
Lime . +e «> 277 | Alumina, with trace ofiron 0°30 
Magnesia .. oe oe = 46 os 
Cerbonic acid ee oe §699°96 648 
Phosphoric acid .. « Trace | - 
Sulphuric acid co OH | Iron, total amount .. 69°55 
Tusoluble residue .. « «©6655 

100°56 


2.—Lindale Moor, near Ulverstone (J. Spiller.) 


The sample was selected from a large quantity of the ore, con- 
sisting of fragments of various degrees of hardness, the majority 
of which were of the hard compact variety, deep grayish purple in 
colour, and covered with a brownish red unctuous powder; there 
were also small quantities of fibrous hematite and specular iron, 
together with quartz and a little earthy matter. 

Peroxide ofiron .. ee 9423 | Insoluble Residue. 





Protoxide of ma nese... O23 | Silica oe ee oe 490 
Alumina .. ee ee §=O51 Alumina... ee o. 62 
Lime oo oe ee O05 Peroxide ofiron .. d ow. 
Magnesia oe -. Trace Lime os we. oe Traces 
Phosphoric acid .. Minute trace | —- 
Sulphuric acid eo eo OF | 502 
Bisulphide of iron a ee 4 a 
Water, hygroscopic ee OFF | Tron, total amount .. 65°93 
Water, combined .. oe O17 | 
Insoluble residue .. oe 8&8 

109°88 


The mode of mining this ore is as follows :— 
Sinall shafts, supported by square timbering, are sunk through 
the alluvium, snd usually upon the outcrop under it, of the ore, 


| to a depth of 9ft. or 10ft. below the ‘‘pindle.” Then drifts or 


levels are driven about 9ft. high and 9ft. or 10ft. in width, the 
superincumbent mass being supported by very strong and closely 
set timbering, until as much of the ore as is practicable is ex- 
tracted at that depth, when the timbering gives way and the 
surface settles down. The shafts are then further sunk, and the 
ore extracted in the same manner, and the downward process is 
The result of this 
mode of working is the formation of immense and very deep 
settlements of the surface, some of which are upwards of 100fi. 
in depth. These settlements become receptacles for water, which, 
during the continuation of the mine in work under them require 
to be kept drained by engine power. As some of the mines are 
not very far distant from the sea, and not more than 50ft. above 


| high-water mark, it may be a question some day as to how far 


this system of working may be safely practicable. The exact 
position and nature of these magnificent deposits is as yet a matter 
of some doubt. There are in various parts of the country deposits 
of hematite iron ore, but I am not aware that there are any 
others (excepting those of the Cleator district), which are similar 
to those of the Ulverstone district. A comparison of the deposits 
of Ulverstone with those of the Forest of Dean would be very 
interesting, both being found in-the mountain limestone, anid 


| should there be found to be any identity between them, so as to 
| lead to the discovery of their continuity at Ulverstone, as in the 


Forest of Dean, any doubt as to the exhaustibility of this ore 
would be finally set at rest. Should this discovery be made, 
hematite iron ore will be found to exist in the entire mantle of 
limestone surrounding the great lake district, 2nd which, com- 
mencing at Cleator, passes by Ireby, Hesket-Newmarket, near 
Kirkby-Stephen, Kirkby-Lonsdale, and Cartmel, to the site of the 
deposit which I have endeavoured to describe. 

Mr. Hull, in the discussion which ensued, inquired if Mr. 


| Greenwell had observed any instances in which the upper surface 
| of the hematite was covered with millstone grit? 


Mr. Greenwell replied that he had not. 
Mr. Hull, in continuation, said he was informed that it was so 


| in some place places. It was so far interesting that the comparison 
| Mr. Greenwell was attempting between the hematite in the 


Ulverstone district and the Forest of Dean, would be borne out 
in that respect. He thought in the Forest of Dean there were 
two beds of hematite, one on the top of the limestone and 
another in the millstone grit. And there they were perfectly 
continuous, all round the basin, though sometimes only represented 
by a thread; but the beds corresponded with the dip of the strata, 
and seemed to be extremely regular. He did think they were so 
regular in the Ulverstone district, where, it seemed, there was 
more than one deposit; in one place it was covered with mountain 
limestone, as well as resting on mountain limestone; in other 
places it was covered by millstone grit. It was a question, how- 
ever, which wanted to be worked out in great detail. He was 
pleased to have heard Mr. Greenwell’s paper; any information on 
the subject was extremely acceptable. 

The president remarked that the late Mr. W. Peace, F.G.S., 
read before the society a paper on the ‘‘Iron Ores of Furness,” 
and he, himself, some twenty-five years ago, wrote a paper on 
the origin of these iron-stones, and he gave his views upon them 
He went to look at the district, and he found the iron 
In some places, as at Cross 
It seemed to go right up into the till there. The great 
centuries, was really a valley excavated out of the limestone and 
then filled with iron ore. As to the age of the ore, his own 
opinion was that it was since the deposition of the limestone and 
before the formation of the permian rocks above it. The holes 
might have been formed either by swallows, that is, by rock 
waters charged with carbonic acid, or washed out by the sea. 
Some years since, Mr. Bolton, a gentleman living near Ulverstone, 
who had paid iderable attention to this subject, showed him 
a very remarkable fossil which seemed to mark the age of these 
beds of hematite iron ore, and which caused him to believe that 
they were formed during the deposition of our coal measures, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

116. JAMES JOHN SHEDLOCK, Shaftesbury-villas, Kensington, Middlesex, 
“ Improvements in gas burners.” —10¢h February, 1866. 

475. WILLIAM NEWTON WILSON, High Holborn, London, “ Improvements in 
sewing machines.”— 14th February, 1866. 

489. THOMAS CHARLES BOUTET, Lewisham-road, Greenwich, “ A new method 
of constructing bridges of a single reach or span from one bank os the other, 
that is, without piles between the a><ucents.”"—15th February, | 

521. ALFRED MOORE, Cheshire, “Certain improvements in the ee of and 
means for communicating wi:h and transmitting power from place to place.” 
—20th February, 1866. 

622. CHARLES POWELL, i “Improvements in watches and other 
time-k: ”—Ist March, 1 

1014, JOHN HENRY JOHNSON, Lincotn ’s-inn-fields, London, ** Improvements in 
the apparatus for the t of certain fatty and oily substances in order 
to obtain products therefrom.” — A communication from Henry Edourd 
Renner, Paris.—9th April, 1866. 

1146. EDWARD HEINSON HUCH, Wolfenbuttle-street, and FRANCIS JOSEPH 
WINDHAUSEN, Frankfurt-street, Brunswick, “Improvements in engines 
worked by steam or other fluid.”—23rd Apri/, 1866. 

1155. EUGENE BURLES, Istre, Vienne, France, “ A new method of manufac- 

turing woven fabrics.”—24th April, 1866. 

1185. FRANCOIS ANTONIE RENAULT, Falaise, Calvados, France, ‘‘ The appli- 
cation of improved apparatus to knitting looms.”—27th April, 1866. 

1199, JOHN LACEY DAVIES, St. Ann’s-square, Manchester, “‘ Certain improve- 
ments in looms for weaving.” —A communication from Messieurs P. M. 
Kebuschinsky and William Cheetham, Moscow, Ri 

oe eee BUCHANAN ROBERTSON, Lurgan, Armagh, Ireland, “ Improve- 

its in sewing machines.”—28th April, 1866. 

1243. + ROBINSON TOWERS, Worcester-street, Wolverhampton, Stafford- 

shire, THOMAS manawa an aa —" Islington, and JOHN BELL 








1561. LEOPOLD MORRIS, Aldermanbury, London, ., Improvements in muffs.” 
1562. JOHN LOADER, Finsbury Market, London, “ Imp: 

for raising and lowering weights. 

1563. PETER REGHETTI, St. per ny Faunari, Rome, ‘ 


kilns or apparatus for generating 

1565, ARTHUR YOUNG and WILLIAM YOUNG, Gower-street, London, 
provements in the construction of streets, roads, and footways.” 

1566. HYDE BATEMAN, Barnes, Surrey, “ Improvements in pumps and fire- 


1567. HUGH 2 om. Abingdon-street, Westminster, ‘‘ Improvements in the 
construction of parts of railways.” —6th June, 1 1866. 

1569. JOHN GARRETT TONGUE, S Chancery-lane, London, 
“Improvements in electro-magnetic striking ao for paper ruling 
machines.”—A communication from Maltby Kingston Pelletreau and Ellicott 
David Averell, New York, U.S. 

1571, FRANCIS HERBERT WENHAM, Union-road, Clapham, Surrey, “ Improve- 
ments in for ae 





“PP 


‘Improvements in 


“Im- 








2 JOHN PATERSON, Staining-lane, London, “ Improvements in or additions 
machines.” 


oe PAUL EMILE PLACET, Rue Garanciere, Paris, ‘‘ An improved method of 
printing.” 

499. JAMES HEYWOOD WHITEHEAD, Saddleworth, Yorkshire, “ Improvements 

in the manufacture of fabrics composed of india-rubber and cotton or other 


vegetable fibres.” 

501. JAMES HEYWOOD WHITEHEAD, Saddleworth, — Improvements 
in the manufacture of endless cloths.”"—16th February, 

504. JOHN FLETCHER, Ashton-under-Lyne, Lancashire, “ TR in 
valves for regulating the pressure of steam and other fluids.” 

505. WALTER BENTLEY WOODBURY, Worcester Park, Surrey, ‘* Improvements 
in the production of or tal surfaces for jewellery and other purposes.” 
507. SAMUEL NELSON, Mancheeter, *‘ Improvements in shattle tongues." 
508. HENRY WILLIS and GEORGE RIC £, Worcester, “I 

for converting rotary motion into reciprocating motion.” 
513, JOSHUA KIDD, Battersea Rise, Surrey, * 1 














1573, WILLIAM EDWARD NEWTON, Chancery- -lane, London, “* Imp 
jars for preserving fruits, meats, and other substances.”—A ae 
from John Jay Squire, New London, Connecticut, U.S.—7th June, 1866. 

1575. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“ Improvements in travelling bags, valises, and trunks.”"—A communication 
from Zoheth Sherman Darfee, Philadelphia, Pennsylvania, U.S. 

1577. JOSEPH ARMSTRONG, Rotherham, Yorkshire, ** Improvements in the 

of for the permanent way of railways.” 

1579. DAVID THORPE LEE, Birmingham, “ Improvements in lay figures, dolls, 
and manikins,” 

1581. CHARLES HENRY MURRAY, Loman-street, Southwark, ‘‘ Improvements 
in machinery for making bricks.”—8th June, 1866. 

1583. JOHN Moss, Astley, Lancashire, “Certain improvements in carding 
engines.” 

1585. JAMES ERSKINE, Newton Stewart, Wigton, N.B., 
breech-loading guns.”— 9th June, 1866 

1587. JOHN BAXTER and JOHN HUNT, Manchester, “Improvements in safes 
or receptacles for valuable property. w 

1591. JAMES SEWARD, Enfield, mp! ts in app for 

* priming,’ and for a discharge of condensed steam from steam 





“Improvements in 


hi “7 








MUSCHAMP, Pembroke-road, iddlesex, “An i d con- 
struction of pocket for male cot — attire.”—2nd May, 1866. 

1360, WILLIAM CLARK, Chancery-lane, London, “ Smgeovemente in shoes 
and other appliances for the protection of the feet and ankles of horses and 
other animals.”—A communication from Albert Sayles Wilkinson, Pawtucket, 
Providence County, Rhode Island, U.S.—11th May, 1866. 

1372. WILLIAM GERARD, Minories, London, “Improvements in fittings appli- 
cable to ships’ decks, to make tight joints around masts and other projections.” 
—Partly a communication from Andrew Gove, San Francisco.— 14th May, 


1386. ALEXANDER COCHRANE, Bucklersbury, Cheapside, London, “ Improved 
methods of fastening covers or cushions to chairs and other similar seats.” 
—l6tn May, 1866. 

1410, JULIAN BERNARD, Lincoln’s-inn-fields, London, “ Certain improvements 
in generating and heating steam, gas, and vapours, and in the machinery or 
apparatus employed therefor.”—-18th May, 1866. 

1437. COWPER PHIPPS COLES, Ventnor, Isle of Wight, “Improvements in 
pkg construction of vessels of war, forts, and other defences.”—22nd May, 


pipes, and for regulating the pressuie of steam in steam pipes.”—11h June, 


1 

1593. SAMUEL LEES, Salford, Lancashire, “‘ Improvements in furnaces for con- 
suming petroleum and other hydrocarbons.” 

1595. GEORGE ALLIN, St. Heliers, Jersey, ‘‘ Improvements in apparatus for 
reefing and furling fore and aft sails, in fittings for the same, and improved 
fittings for the gaff.” 

1597. FREDERICK WILLIAM KURZ, Charlotte-street, Fitzroy-square, London, 
“Improvements in the construction of locks.” 

1599. ROBERT ALFRED WRIGHT, Shepherd’s-lanc, Homerton, Middlesex, 

i,“ Improvements in furnaces, furnace doors, and furnace bars.”"—12ih June, 
1866. 

1901. GEORGE DOMINICUS KITTOE, Compton-street, Clerkenwell, London, 
“Improvements in steam engines.” 

1603. SAMUEL BAYLISS, Birmingham, “ Improvements in breech-loading fire- 
arms.” 

1605. ROBERT LANCASTER, Nelson, Lancashire, “ A new and improved lock 
or fastener for securing the lids of milk cans, boxes, trunks, or other similar 





1445. EDWARD GRIPPER, Winchester Wharf, Southwark, Surrey, “ Improve 
ments in the treatment ofgrains from brewers, distillers, and vinegar makers, 
rendering them more suitable for the food of cattle, and for brewers’ purposes 
as a substitute for patent malt, and also in treating the wort or liquor ex- 
tracted from the said grains in order to convert it into spirits or liquids suitable 
for manufacturing purposes.”—23rd May, 1866. 

1458. JOHN COOKE, Redditch, Worcestershire, “ Improvements in the rails or 
permanent way of railways, and in the means of guiding and retaining 
locomotives and carriages thereon, for obtaining additional safety in 
travelling.” 

1466. JOHN THOMSON KING, Clayton-square, Liverpool, ‘‘An improved ma- 
chine for the manufacture of augers, bits, drills, and like tools and articles.”’ 
—-A communication from William Watson Grier and Bobert H. Boyd, Halton, 
Pennsylvania, U.S. 

1468. ERNEST BUCHNER, eg Germany, “ Improvements 
in the manufacture of gas.”—25th May, 18 

1478. THOMAS BOYLE, Charing-cross, London, “ * Utilising the explosive force 
of discharges in guns and fire-arms, and dimi or p ig the recoil.” 
—28th May, 1866. 

1490. ROBERT MAYNARD and ROBERT MAYNARD, jun., Whivtlesford, Cambridge, 
“Improvements in horse rakes.” 

1493. JAMES DAVENPORT WHELPLEY and JACOB JONES STORER, Boston, 
Suffolk, Massachusetts, U.S., “An improved process and apparatus for 
obtaining metals and saleable products from ores and minerals, adapted par- 
ticularly to the reduction of sulphurets.”—29th May, 1866. 

1513. WILLIAM CLARK, Chancery-lane, London, “ Improvements in 





1607. JAMES ALEXANDER FORREST, Liverpool, “Improvements in the con- 
struction of lanterns.” 

1609. SAMUEL KILBY and GEORGE DIXON, Welby, Leicestershire, “ Improve- 
ments in thrashing machines.” 

1611. ASTLEY PASTON PRICE, Lincoln’s-inn- fields, niente in the 
apparatus for and in the method of fuel.”"—A 
communication from Jakob Butner and Carl Hamel, Munich, Bavaria.--13¢h 
June, 1866. 





Inventions Protected for Six Months by the Deposit of 
Complete Specification. 

1649. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
** An improved Process « of utilising 1 waste vulcanised india- rabber, and manu- 
facturing hard rubber therefr ion from Charles McBurney, 

Roxbury, Norfolk, Massadhnsstte, , U.S.—19th June, 1866. 











Patents on which the Stamp Duty of £50 has been Paid. 
1524. JOHN ALEXANDER SPARLING, Upper Hornsey Rise, Middlesex, “ Twist- 
ing and winding silk.”—1sth June, 1863. 
1547, ROBERT BROWNLEE, Glasgow, Lanarkshire, N.B., ‘‘ Sawing machinery.” 
—20th June, 1863. 
1570. WILLIAM LovuIs Wir ANS and THOMAS WINANS, Dover-street, London, 





for recording the distance travelled by vehicles, and the time occupied there- 
in. od, 3 apenas from Leocadio Ramon-y-Garcia, Boulevart St. 
Martin, 

1517. yh y nesene CUNNINGHAM, Cambridge- place, Kensington, Middle- 
sex, “Improvements in shaving brushes. 

1519. JOSIAH EAST, Commercial-road, London, ‘Improvements in sawing 
machinery.” 

1520. THOMAS JONES SMITH, Whitechapel, London, “An improved apparatus 
to be employed in drawing liquids from casks and other vessels.” 

521, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ** Improvements 
in the transmission of electric telegraph dispatches, and in the apparatus 
employed therein.”—A communication from Jean Joseph Etienne Lenoir, 


Paris. 

1522. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the deodorising of crude rock or mineral oil, and in the preparation of 
lubricating oil therefrom.”—A communication from James Mott and George 
Cowles, Lindsay, Canada West. 

= JOHN LINNETT, Birmingham, “Improvements in the manufacture of 

and cardboard boxes, and the lids of the said boxes.” 

152d. GEORGE RADFORD MATHER, Wellingborough, Northamptonshire, ‘‘ Im. 
provements in means or apparatus for holding or setting work to be cut, 
planed, turned, drilled, or otherwise operated upon.” 

1525. HENRY EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the construction of water cocks or hydrants.”—A communication from Jean 
Baptiste Denans, Boulevard Beaumarchais, Paris.—31st May, 1866. 

1528. JOHN CLYNE, Miles-lane, Upper Thames-street, London, ‘‘A new or 
improved portable mangle.”—A communication from Henry William Putnam, 
Bennington, Vermont, U.S. 

1530, JOHN YULE, Glasgow, Lanarkshire, N.B., “Improvements in steam 


est” MARIUS ADRIEN CAIRE, Kue Poissonniere, Paris, “Certain improve- 
ments in or connected with triggers for small arms.”—A communication from 
William Rudolf, San Francisco, California. 

1532. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
machinery for burring and cleansing wool and other fibrous substances.”—. 
communication from Calvin Luther Goddard, New York, U.S. 

1534, WILLIAM BURROWS and JOSHUA BURROWS, Leeds, Yorkshire, ‘ Im- 
provements in locomotive engines for common roads.”— Ist June, 1866. 

1535. SAMUEL TURTON, Heaton Norris, Lancashirc, “Certain improvements 
in apparatus applicable to steam boilers or generators.” 

1538. THOMAS NEVILLE, Lichfield, and WILLIAM GORDON, Maldon, Surrey, 
“ A new or improved means of propelling vessels.” 

1539. ANDREW BETTS —- Cannon-street, London, “ Improvements in 
engines for pump licable to engines for feeding steam boilers,” 

1540. JOSEPH ‘KNIGHT, pe Carmarthen, ‘‘ Improvements in self-acting 
railway si 

1542, ALPHONSE ‘ALEX BOIs, La Besace, near Sedan, France, ‘*‘ Improvements 
in machinery for drawing and twisting cotton, wool, flax, hemp, silk, and 
other fibrous substances.” 








1543, JULES LECOQ, Le Manse, France, “ I hinery for bing 
hemp, flax, and other fibrous materials. "2nd Zn —. 
1544, CONSTANTINE HENDERSON, Parliament-street, W: “ 





ments in girders manufactured in iron, steel, or otherwise my with 


timber. 
1545. JOSEPH BEVERLEY FENBY, Birmingham, “ Improvements in locks and 
latch 


es.” 

1547. JOHN SAINTY, Burnham Market, Norfolk, “Improvements in the con- 
struction of horse-shoes.” 

1548. ALEXANDER MONCRIEFF, United Service Club, Edinburgh, “‘ Improve- 
ments in the mounting and working of ordnance. Ath June, 1866. 

1551. EDWIN FARMER, Tenbury, Worcestershire, ‘“‘ Improvementsin apparatus 
to be used in training or growing hops.” 

1552. DESIRE ALFRED DUMUIS, ELMIR JEAN FRANCOIS FLICOTEAUX, EDWARD 
WILLIAM NIBLETT, and MANUEL LEOPOLD JONAS LAVATER, Boulevart St. 
Martin, Paris, “Improvements in water-closets, urinals, lavatories, and 
other receivers, and also in taps for supplying liquids to the same.” 

1553. JAMES MARSLAND TANKARD and JOHN |COCKCROFT, Bradford, _York- 
shire, ‘ in or 'y or apy for 
worsted or other fibrous substances known as cop- frames.” 

= JOHN ——. aoe Lincoln’s-inn-flelds, London, Ms nay yor 

for making envelopes and paper ”'~A co 
paaedion oss Robert Parks and John Armstrong, Philadelphia, fom: 
sylvania, U.S. 

1555. CHARLES AMBROSE MCEVOY, Bedford-square, London, ‘‘ Improve- 
ments in shells, and in fuses used with shells.” 

1557, THOMAS WILLIAM WEDLAKE, Hornchurch, Essex, “ Improvements in 
the construction of irrigators.”—5th June, 1866. 

1558. JAMES HOPWOOD, Cheadle, Cheshire, “ Certain improvements in looms 
for weaving.” 

1559. WILLIAM LAWRENCE, Cornwall-road, Paddington, Middlesex, “ Improve- 
ments in the manufacture of malt, and in apparatus for drying malt and 


hops.” 
1560. WILLIAM LAWRENCE, Cornwall-road, Paddington, Middlesex, ‘“ a 
ments in the manufacture of and apparatus for the treatment of w 











"22nd June, 1863. 
171. WILLIAM LOUIS WINANS and THOMAS WINANS, Dover-street, London, 
* Propellers.” — 22nd June, 1863. 

1572. WILLIAM LOUIS WINANS and THOMAS WINANS, Dover-street, London, 
“ Engines for actuating propeller shafts.”--22nd June, 1863. 

1582. WILLIAM LOUIS WINANS and THOMAS WINANS, Dover-street, London, 

“* Steam boilers.”—23rd June, 1863. 

1584. WILLIAM LOUIS WINANS and THOMAS WINANS, Dover-street, London, 
** Superheating steam.”—23rd June, 1863. 

1612. JOHN GRIFFITHS, Derby, “ Machinery for puddling iron and steel.”— 
26th June, 1863. 

1543. THOMAS SMITH, Tenter-lane, Leeds, THOMAS MOORE, Wandsworth, 
— London, and MAJOR BURRELL, Leeds, “ Dressing flour.”—20th June, 
1863. 

1551. JAMES LANGDON CLARKE, Westbourne-terrace, Hyde Park, London, 
** Turning over ieaves of music.”— 20th June, 1863. 

1559. WILLIAM CLARK, Chancery-lane, London, ‘* Manufacture of paper pulp.” 
—20th June, 1863. 

1568. WILLIAM ROWAN, Belfast, Antrim, ‘‘ Pistons.”—22nd June, 1863. 

—— bya CLARK, Chancery-lane, London, “ Aerating liquids.” —26ih 

une, 

1563. ALEXANDER TWADDELL, Glasgow, Lanarkshire, N.B., 
warps.”—22nd June, 1863. 

1573. WILLIAM EDWARD NEWTON, 
chinery.”—22nd June, 1863. 

1588. WILLIAM TOOVEY, Rue de la Pompe, Brussels, Belgium, ‘‘ Photographic 
engraving, &c.”— 23rd June, 1863. 

1580. THOMAS FULHAM PARSONS, Maindee, Christchurch, Monmouthshire, 
“ Preparing plates to be coated.” - 23rd June, 1863. 

1594. JAMES LEIGH HUGHES, Leek-road, near Joiner-quare, Hanley, Stafford- 
shire, ‘‘ Ornamenting porcelain.”—24th June, 1863. 

1589. SAMUEL KNOWLES and ROBERT HAYWARD, Bury, Lancashire, “‘ Measur- 
ing woven fabrics.”—24th June, 1863. 

1592. EDWARD MYERS, Millbank-row, and WILLIAM RICHARD WILLIAMS, 
Lamb’s Conduit-street, London, *‘ Wet gas meters.”—24th June, 1863. 

= — OUARNIER MATHIEU, Paris, “Twisting machines.”—-25th June, 

859. 


** Preparing 


Chancery-lane, London, “ Printing ma- 
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1512. Meo CHARLES GRIMES, Wandsworth, Surrey, ‘‘ Cigar lights.” —23rd 


Jun 
1517. phy MILLS, Heaton Norris, Lancashire, “Keys and gibs.”—24(h June, 
1859. 
1520. GEORGE REDRUP, Loughborough, Leicestershire, ‘‘ Cutting corks, &c.” 
—24th June, 1859, 


Notices of Intention to Proceed with Patents. 
368. REUBEN SIMS, JOHN BEARD, and ROBERT BURNS, Bedford, Lancashire, 
22 ee ertain improvements in reaping and mowing machines.”— 7th February, 


as JAMES JOHN SHEDLOCK, Shaftesbury-villas, Kensington, Middlesex, 
** Improvements in gas burners.”— 10th February, 1866. 

484. CHARLES DENTON ABEL, South buildi Chancery-lane, London, 
“ Improvements in gas and air ”"—A communication from Eugen 
Langen and Auguste Nicol Otto, Cologne, Prussia. 

439. FREDERICK PELHAM WARREN, East-court, Cosham, Hants, “ Improve- 
ments in the construction of or arrangements for removing water from the 
interiors of sea-going and other vessels, and in closing or stopping leaks in 
such vessels.”—12th February, 1866. 

452. WILLIAM BROWNE and CHARLES NEALE MAY, Devizes, Wilts, “ Im- 
provements in apparatus for operating on straw applied to thrashing ma- 
chines, or otherwise.”—13th Fei 866. 

474. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in machinery for making collars, cuffs, wristbands, and other similar articles 

dress.” —A communication from Henry Francis Knapp, New York, U.8. 

475. WILLIAM NEWTON WILSON, High Holborn, London, “ Improvements in 
sewing machines.”—14th F | 

476. EDWARD THOMAS HUGHES, Chancery- Jane, London, “Improved mechanism 
for working apparatus for hoisting and 7 i communication from 
Dennis Frisbee, New Haven, Connecticut, US 








477. JOSEPH ROTHERY, Leeds, Yorkshire, ts in 
ppc for cutting coal and other minerals, : and in the means ‘or driving 
the same.” 


479. THOMAS ADAMS and GEORGE JOHN PARSONS, Dake-street, Adelphi, 
London, “Improvements in and applicable to slide valves, pistons, and 


glands. 
485. GEORGE BEDSON, Manchester, ‘‘ Improvements in machinery for rolling 
wire and wire rods.” 
489. THOMAS CHARLES BOUTET, Lewisham-road, Greenwich, “‘ A new method 
mg em bridges of a single reach or span from one bank to the other, 
that is, without piles between the abutments.”—15th February, 1866. 
491. WILLIAM SPINKS RILEY, Birmingham, “ Improvements in breech-load- 
ing fire-arms.” 





Pp 

superheated steam, air or coal gas for lighting and heating por- 
poses, for generating steam or hydrocarbon vapour, and in apparatus employed 
therein.”—17th February, 1866. 

514. MATTHEW ANDREW MUIR and JAMES MCILWHAM, Glasgow, Lanark- 
shire, NB. “Improvements in and relating to fence, gate, and tclegraph 
posts.” 

516, PRINCE SMITH, sen., Keighley, Yorkshire, ‘‘ Improvements in weighting 
top pressing rollers for Dandy roving and — of wool, worsted, silk, 
mohair, alpaca, and other fibrous substances.”--19¢h February, 1866. 

517, JAMES NALL, Queen-street, Leicester, ‘‘ An improved method of manufac- 
4 name plates of metal, and in producing ornamental devices upon metal 
lates 

518. ERNEST MARIE Dv BOYS, Boulevard de Str Paris, “ Impr 
ments in apparatus for measuring and registering the tlow of water or other 
liquids.” 

521. ALFRED MOORE, Moore, Cheshire, ‘Certain improvements in the method 
of and means for communicating with and transmitting power from plave to 
place.” 

530. HENRY SPINK SWIFT, Peckham, Surrey, ‘‘ Improvements in machinery 
or apparatus for propelling ships or vessels by hydraulic pressure.”—20th Feb. 
ruary, 1866. 

538. WILLIAM WEBB, Smetliwick , Staffordshire, “ Improvements in the manu- 
facture of tubes and hollow cylinders, and in the machinery to be employed 
in the said manufacture.” 

539. HENRY SPINK Swirt, Peckham, Surrey, “ Improvements in the con- 
struction of pumps."—2)st February, 1866. 

545. JOHN DICKINSON BRUNTON, Leighton-crescent, Kentish Town, London, 
** Improvements in the manufacture of peat fucl, and in the machinery em- 
ployed therein.” 

550, CLEMENTE DE CAESARIS, Bermondsey, Surrey, “ Improvements in pre- 
paring hides and skins for tanning.”—22nd February, 1866. 

565. ROBERT MILLBURN, jun., Tulse-hill, Brixton, and WILLIAM Henry 
BAXTER, Brixton-hill, Surrey, “ improvements in the treatment of brewers’ 
and distillers’ grains.” 

568. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire. “ Improvements in 
machinery for combing woul and other fibre.” —23rd February, 1866. 

571. ROBERT LEAKE and JOSEPH BECKETT, Manchester, “ Improvements in 
machinery for engraving and e:ching rollers and other surfaces.” 

572, WILLIAM RICHMOND, THOMAS RICHMOND, and JAMES RICHMOND, Burnley, 
“7 in the facture of healds and reeds or combs, and in the 
machinery employed therein.” 

575. GEORGE HASELTINE, Chancery-lane, London, “ Improvements in the 
construction of raiiways.”—A communication from Asa Bigelow, jan., and 
Swain Winkiey, New York, U.S, . 

581. PETER HENRY LEALAND Fuston-road, London, “ Improvements in 
binocular microscopes.”—24th February, 1866, 

606. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved 
process of and apparatus for distilling petroleum and other liquid substances.” 
—A communication from John Pericles Vincent, John Stevens Richards, 
Orange Noble, Charles Harrison Lovrien, and Heury Rawie, Erie, Penusyl- 
vania, and Levi Spaulding Fales, New York, U.S. - 27th February, 1866. 

616. WILLIAM EDWARD NEWTON, Chancery-lane, London, * Improvements in 
the process of and apparatus fur the distillation of tar and ower substances.” 
—A communication from John Pericles Vincent, John Stevens Richards, 
Orange Noble, Charles Harrison Lovrien, and Henry Rawie, Erie, Pennsyl- 
vania, and Levi Spaulding ram New York, v. S.— 28th February, 1866. 

697. HENRY CHANDLER, Salford, hire, in screw keys or 
spanners,”—7th March, 1866 

703. GEORGE EDMUND VONISTHORPE, Leeds, Yorkshire, “‘ Improvements in 
machinery for cutting coal.”"—8th March, 1866, 

734. EDMUND TONKS, Birmingham, ‘Improvements in casement and other 
Stays.” —16th March, 1866. 

861. WILLIAM LOUIS WINANS and THOMAS WINANS, Clarges-street, London, 
“Improvements in steam engines and doilers.”—23rd March, 1866. 

921. JAMES DAVIS, Sussex-road, Southsea, Southampton, ** An imp hod 
of preventing the putrefact:ve d ition of vegetable and animal sub- 
stances, and utilising the same for agricultural purposes.” 

922. JAMES DAVIS; Sussex-road, § in 
obtaining caustic alkalies to be used as disinfectants and nie and 
the means by which the same are to be applied, as also for applying the gases 
liberated in the process to the conversion of iron into steel, and for the manu- 
facture of manures.”—31si March, 1866. 

1287. JONATHAN LAW BOooTH, Rochester, Monroe, New York, U.S., “Im- 
provements in rails for railways, and in the mode of and apparatus for pro- 
ducing the same.”—5th May, 1866. 

1418. JOHN BROWN, Stockton-upon-Tees, Durham, “ Improvements in ma- 
chinery for cutting or slicing timber, more especially applicable for cutting 
laths for buliding pu tobacco, or any fibrous substances.” 

1421. GEORGE JACKSON VINCENT, Birmingham, ** An improved method of 
securing or holding flat-bottomed or bridge rails.”—19/h May, 1866. * 

1512, ALFRED VINCENT NEWJON, Chancery-lane, London. “ Improvements 
in machinery for burring and cleansing wool and other fibrous substances.”-— 
A communication from Calvin Luther Goddard, New York, U.S.—Ist June, 
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1866. 

1543, JULES LEecoQg, Le Manse, France, *‘ Improved machinery for combing 
hemp, flax, and other fibrous materials.”"—2nd June, 1866. 

1558. JAMES HOPWOOD, Cheadle, Cheshire, “ Certain inyprovements in looms 
for weaving.”— 6th June, 1866. 

1583. JOHN Moss, Astley, Lancashire, “ Certain improvements in carding 
engines.” —9th June, 1866, 

1649. GEORGE TOMLINSON BOUSFIELD, Loughborough Pak, Brixton, Surrey, 
“ An improved process of utilising waste vulcanised india-rubber, and manu- 
facturing hard rubber therefrom.’’—A communication from Charles McBu' ney, 
Roxbury, Norfolk, Massachusetts, U.S.—19¢h June, 1866. 





*,* Specifications will be forwarded by post from the Patent-vtice on receip 
of the amount of price and postage. Sums ee my | 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty's Patent Office, ‘Southampton-buildings, 
Chancery-lane, London. 


List of Specifications Published during the week ending 
23rd June, 1866. 





1765, 64. ; 1958, 104.; 1959, 8d.; 1960, 4d. ; 1961, 8d. ; 1962, 4d. ; 1953, 
1s. : 1964, 68, 2d. s 1965, 4d. : 1960, 4d. ; 1067, 8d. ; 1968, 4d. ; 1909, 104. ; 
1970, 4d. ; 1971, 6d. ; 1972, 8d.; 1973, Od. ; 1974, 8d. ; 1075, 28. 64. ; ; 1976, 


Is, 8d. ; 1977, 10d. ; 1078, 18. ; 1979, 6d. ; 2980, 4d. ; 1981, 4d. ; 1982, 64,; 
1983, 4d. ; 1984, 4d. ; 1985, 4d. ; 1986, 4d. ; 1°87, 6d.; 1988, 10d.; 1989, 4d.; 
1990, 10d. ; 1991, 8d. ; 1192, 10d. ; 1993, 4d. ; 1994, 44.; 1995, 4d.; 11196, 1 
1997, 4d. ; 1998, ‘ed. ;'1999, 44. ; 2000, 4d. ; 2001, 4d. ; 2002, 8d. ; 2003, 4d. ; 
2004, 8d.'; 2005, 4d. ; 2008, 4d. ; 2007, 10d. ; 21108, "4d. ; 2009,’ 4d. ; ‘2010, 
10d. '; 2011, 0d": 2012, 88. ; 2018, 4d. ; 2014 204. 5 2015, 4d. ; 2016, 10d. ; 
2017, 19d. ; 2018,'10d. ; 2019, 44. ; 2020, 1s. 2d. ; 2021, 1s. 10d. ; 2022, 104 ; 
2023, 10d.; 2024, 8d. ; 2025, 4d. ; 2026, 4d. ; 2027, 4d. ; 2028, 6d. ; 2029, 8d.; 
2030, 4d. ; 2031, 6d. ; 2032, 4d. ; 2088, 10d.; 2034, 1s, 2d.; 2085, 4d. ; 1036, 
8d. ; 2087, 1s. 10d. ; 2088, 4d.; 2089, 10d.; 2040, 8d. ; 2041, 10d. ; 2042, su,; 
2043, 1s. ;'2044, Is. 4d. ; 2045, 4d. ; 2046, 4d. ; 2047, 4d. ; 2048, Is. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date. 


ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
3046. R. M. Roperts, Zarl-street, Ki 
motive power from the rs poe pn A the forceof 
aid of steam, water, wind, and compressed aii 
1865. 





— “ Mach 





vy for deriving 
gravitation alone without the 
ir, dc." —Dated 8th November 


In carrying out this invention the inventor attaches a sliding bar or beam 
the ies, to the diameter of a disc or wheel in such a way 
that it stides to acertain distance either towards or from the centre of the 
wheel or disc in line with the diameter of the part of the wheel to which it is 
attached. He attaches to the sliding bar certain friction rollers which work on 
hay tiplecengee f mee tS: we rte mad Angee Bye the bar js rai ed so 
that its centre of Sango. 4 is brought above the centre of the wheel amt cunses 
the upper part of the wheel to descend ; the opposite end 
then acts on the wheel in the same manner, and causes 
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June 29, 1866. 








revolution. In order to maintain the motion of the wheel, and to overcome the | 
point of resistance of tle wheel and bar, he uses one or more similar wheels and 
hars connecter! with the first wheel and bar by ecceutric or other suitable 
apparatus.— Not proceeded with. 


NS and A. Brown, Renfrew, “ senate ie anna Ser ime 
'— Dated 28th November, 1365. 

This consists, essentially, in lining the interior of the cylinder with 
rome material having « low conducting power.— Not with, 

3062. eeeenttnt Hee, acty- Liverpedl, © Becienting ond tndusiag more 
perfect combustion of fuel in furnaces.” — Dated 29th November, 1865 

For the purposes of this invention tle patentee admits air in the oe. of the 
furvace or other fire by means of air pipes and other passages inserted under 
the grate, and communicating with os eg chamber or chambers, up which the 
air rises by the side of the fire, and is thereon by means of a brick or 
other deflector or deflectors against ade it comes in contact. Over the fire- 
ad ors, or inserted therein, he also forms an opening and deflector for the 

and duction of air, and the quantity thereof in both cases can be 
regulated to the greatest nicety by dampers or other similar means. 
3095. E.B. WILSON, Edinburgh, “ Furnaces.”—Dated December, 1885. 

The patentee claims, First, the application and use of an inclined metal plate 
for carrying the fuel in , arranged and operating substantially in the 
Nranner and for the p described. Secondly, the application and use of 
the hot-air chamber provided with a door or doors for supplying the burning 
fuél with a current of hot air, arranged and operating substantially asdescribed. 
Thirdly, the application and use of a grid or grating or perforations communi- 
cating between the hot-air chamber and the burning fuel, arranged and 
oe substantially as described, Fourthly, the application and use cf the 

air conduit or conduits leading to the hot-air chamber, substantially as described. 








Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 
3084. T. W. Dopps, Hotherham, Yorkshire, *‘ Manufacture -_ treatment of 
raitway bars, tires, and axles, &c.”—~Dated 1st December, 1865 
This iecantion consists in the construction of the pe oe converting 
furnaces used in steeling the wearing surfaces of railway bars, or other 
materiat to be operated upon, in such a manner that uniformity of heat will be 
obtained, or the heat can be increased or diminished at any required portion of 
the furnaces, as may be found desirable; and the railway bars, or other 
material operated upon, may be withdrawn when the required depth of 
steeling has been obtained. 


Class 3.—FABRICS. 
Including Machinery and Mechanical Operations connected with 
rh ae Manufacturing, Printing, Dyeing, and Dressing Fa- 
BC. 
3059. i. A. DUFRENE, South-street, Finsbury, ‘‘ Apparatus for stretching and 
— fabrics for dyeing.”—A communication.—Dated 29th November, 





rie invention cannot be described without reference to the drawings. 

4073. KERFOoT, Blackburn, “ Improvements in the top rollers employed in the 
manufacture of fibrous substances.” — Dated 30th November, 1865. 

In constructing rollers for the purposes above mentioned the inventor 
dispenses with the use of leather or flannel (as such materials attract moisture 
atid cause lapping), and employs tubes of vulcanised india-rubber, which are 
stretched into the bosses of such rollers. The india-rubber tubes are then 
covered with a coating of varnish consisting of shellac and naphtha; any 
suitable varnish may be employed.--Not proceeded with, 

3991. E. Scort, Manchester, ** Looms for weaving.”—A communication.— Dated 
2ud December, 1865. 

This invention has reference to a former patent, dated 7th November, 1863 
(No. 2766), and consists in a novel arrangement of the tappets, and in the 
mechanism connected therewith for actuating the same, whereby the patentee 
is enabled to weave repeated patterns with the same tie up of the shafts ; and 
also with equg) facility a continuous pattern in which three, four, five, six, 
seven, eight, nine, ten, eleven, or twelve shafts are used may be woven. 

3094. R. EDMONDSON, Blackburn, Lancashire, “ Pickers used in looms for 
weaving.” — Dated ond December, 1865. 

This invention relates to the construction of pickers, and consists in forming 
them of metal with a receptacle in each picker for buffalo hide or other suitable 
material which is to act agaiust the top of the shuttle, the metal part of the 
picker being so constructed that it can be readily taken in pieces to remove 
the piece or pieces of buffalo hide or other suitable material when worn out 
and to replace it with fresh material. Those parts of the pickers which slide 
upon the spindles are also arranged so as to be readily replaced when worn out 
by using lushes formed of metal or other material, which are secured by 
expanding one or both ends of the tube or lush when in its place. 


Class 4.-AGRICULTURE. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating gy, &e. 
30.2. H. E, NEWTON, Chancery-lane, London,“ Chimney cowl.”—A communica- 
tion.-- Dated 28th November, 1865. 

This invention consisis in the application to the chimney pot of three 
ventilators. ‘These ventilators are of a conical form, and are fitted to the 
central tube er pot of the chimney in an inverted position at an angle to the 
axis of the central tube, and are calculated to invariably maintain the draught 
of tie chimney whatever may be the intensity or direction of the currents of 
air that act on the chimney top. The arrangement of the orifices of the 
ventilators is tangential to each other, so as to allow the air to pass in at one 
and escape easily from the others, so as to increase greatly the draught of the 
chimney. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 


3082. W. PRINGLE, Birmingham, “ Breech-loading fire-arms.”--Dated \st Decem- 
ber, 1865, 

This invention relates to those kinds of breech-loaders where a metallic or 
other kind of cartridge carrying its own ignition is used, and is applicable for 
either central or rim fire. The improvements consist of a breech piece attached 
or permanently fixed to the barrel, having a parallel hole in which a breech 
block is made to work vertically by means of side levers fixed inside and 
outside of the said breech piece. The mode of action is by pulling the outside 
jJever which lowers the breech block, and by the same or continuous motion it 
comes against a bar or slide fixed to the same side, having an inside projection 
working in a slot, and which, when in its place, lies behind the flange of the 
cartridge. The other end of the said bar or slide is caused to come in contact 
with a pin or other projection on one side the hammer, by which means the 
hammer is raised to half or full cock, so that by one action the breech block is 
lowered, the [cartridge case withdrawn, and the hammer raised. A spring 
inserted in the said bar or slide brings it and the lever back to their normal 
positions, and raises the breech block after another cartridge has been inserted 
iu the chamber. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical In- 
struments, Lamps, Manufactured Articles vf Dress, dc. 

3057. T. LAURIE, Edinburgh, *‘ An improved piece of furniture convertible into a 
seat with back on either side, a seat with desk on either side, or a seat with a 
table on either.”’— Dated 29th November, 1865. 

‘This invention cannot be described without reference to the drawings. 


2064. E. FARR, Cavendish-street, Choriton-upon-Medlock, Manchester, and J. 
GREGORY, Victoria Park, Moss-side, Lancashire, ** Pianofortes.”—Dated 
29th November, 1865. 

This invention consists in constructing pianoforte actions, First, with the 
striker resting upon the key, being held in position at the lower end by means 
of a pin or wire entering a suitable perforation in the key, and at the upper 
end by means of a lever which is centred to it, the said lever being also centred 
to a bar or rail, which the patentees term a lever rail. The lever rail carrying 
the forks to which the levers are centred is placed in front of the action. The 
hopper is centred to the striker. The regulating wire carrying the button is 
inserted in the’ striker, the button being behind the hopper. On pressing down 
the key, the upper end of the striker receives a forward curvilinear motion 
caused by the lever being centred to the lever rail in front of the action; by 
this movement the button is pressed against the hopper and causes its escape 
from under the hammer butt. The check is formed by a regulating wire with 
button being inserted in the hopper, and coming in contact with an angular 
wire which is inserted in the hammer butt. The damper is fixed to the lever 
and is removed from the springs by the action of the lever. The lever rail 
vibrates on a centre in a right line with the centre which unites the lever 
and sticker, thus forming one common centre of action, and when depressed 
by means of the damper pedal removes the damper from the strings. A balance 
repeater is formed by a spring being attached to the hopper and connected 
with the hammer butt by means of a bridle acting below the centre of the | 
hammer butt; or the spring may be attached to the hammer butt and the 
bridle to the hopper. This balance repeater, by its and d 
ing traction, regulates the force of the ises the hammer, 








hammer spring, po! 
rovides a certain and rapid repeat, and lightens the touch. A touch regulator 
Ere formed by means of a wire inserted in the sticker, which, by its action, 
Tengthens or shortens a bridle connected to a flexible spring. This touch 


regulator is i tructed to i or diminish and equatise the , 





weight of touch, _ and it also effects the prompt return of the whole action, In 
| oene this action to grand or horizontal pianofortes 
hind the sticker, and 


balance repea' 

te attached to a wire inserted in the hammer butt; ee ee ¢ balance 
repeater is the same as hereinbefore described. 

further consist in fixing the bottom end of the striker’ army. to the key, the 
sticker and key forming a bent lever. The regulating wire and hopper and the 
check are arranged similarly to the manner described in the first action. The 
top end of the pendent damper is centred to the hammer rail and regulating 
wires. and Suttons connect the lower end of the damper with the sticker. The 
damper is pressed and drawn from the strings by the motion of the sticker. The 
hammer vibrates on a centre in a right line with the centre of the hammer 
butts, and when pressed forward by means of the damper pedal removes the 
dampers from the strings. The balance repeater and touch regulator are the 
same as hereinbefore described. 


Class 8.—CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, ration and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cements, Paint, Paper, Manuwres, &c. 

2964. W. E. NEWTON, Chancery-lane, London, Me argo A malleable and non- 
malleable cast iron.”—A communication.— Dated \ith a 1865. 

The object of the present invention is to render malleabl bl 
cast iron tough and hard as hardened steel, so that it may gm used for many of 
the purposes for which steel has h fe been yyed and at much less 
cost. To this end the pieces of iron to be hardened (of whatever shape and 
size, and either rough or after they have been filed and smoothed) are heated 
to about acherry-red temperature, and are then hammered to compact the 
metol. After this they are heated again to a cherry-red heat, and then taken 
out of the fire. <A pulverised preparation composed of seven parts by weight of 
prussiate of potash and one part by weight of charcoal is then sprinkled on 
the surface. The iron is then put in the fire again until this composition dis- 
appears, but taking care to raise the temperature again bys a cherry-red heat. 
The iron is then plunged in a liquid bath composed of about twenty-eight 
gallons of water, eight pounds of oil of vitriol, forty-four ounces of sal ammoniac, 
twenty-ounces of glauber salts, and thirty ounces of common or table salt. 
The quantity to be used will, of course, depend on the size of the articles to be 
hardened. 

















Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-magnetic Apparatus, 
Electrical A pparatus, Galvanic Batteries, dc. 
3121. J. PRest, H. HARRISON, and B. ROEBER, Bedford Leigh, Lancashire, 
** Insulators for electrical purposes.” —Dated 5th December, 1865. 

The patentees claim the application and use of horizontal surfaces in combi- 
nation with and as interruptions to vertical surfaces, and either combined or 
not with surfaces of different temperatures for insulating conductors of elec- 
tricity. Secondly, the combination and use of two or more materials having 
different specific temperatures for the purpose of insulating wires or electrical 
conductors by forming *‘ caloric boundaries,” and preventing the spreading and 
passage of moisture along the surfaces so treated. 





Class 10.—MISCELLANEOUS. 

Including all Specifications not found under the preceding heads. 
2859. A. PARAF, Manchester, “ Printing and dyeing textile fabrics and yarns.” 

— Dated 6th November, 1865. 

Chioric acid has only hitherto been used in dyeing and printing in the state 
of chlorate of potash, which was mixed with colouring matters to oxidise, or 
used for padding cloth when complete fixing of iron and tin mordants was 
wanted, The chlorate of potash being very insoluble, it crystallised very 
easily, either in the colour or upon the cloth, and so occasioned a great many 
inconveniences, which the patentee overcomes as follows:—Instead of using 
chloric acid combined with potash, he combines other bases which form salts 
more soluble or less liable to crystallise; as soda, oxides of lead, barytes, 
strontium, lime, magnesia, or similar bases. As the chloric acid of the chlorate 
ought to be set free to enable it to oxidise, it will be perceived that the base 
can be liberated more easily from the chlorate of barytes, lead, strontium, 
lime, than from chlorate of potash, by means of acids forming insoluble salts 
with the bases herein named. 

2868. H. BATEMAN, Barnes, Surrey, “ Apparatus for igniting cigars or tobacco,” 
Dated 7th November, 1865. 

This invention consists of a metallic or other tube of suitable length to con- 
tain, say, twenty or thirty igniters, which are pressed forward to the open end 
of the tubes by means of a helical or coiled spring placed behind them. The 
igniters consist of a number of circular discs, made, by preference, of hard 
papier mache, consolidated felt, wood, or other bad conductor of heat, on one 
side of which is affixed a piece of prepared tinder, or other suitable combusti- 
ble substance, which is capable of burning long enough to ignite a cigar or pipe, 
and on the other side may be secured a piece of glass, sand paper, or other 
roughened surface, whereby a phosphoric preparation or other composition 
which will ignite on the =o i of friction may be ignited, and which 
igniting or ion is adapted to the front side of 

each disc, so that the prepared tinder may be ignited thereby. 

2873. F. G. BENNETT, Brighton, “ Apparatus for facilitating the walking of 
invalids.”’— Dated 7th November, 1865. 

This apparatus is composed of a horse-shoe of wood, by preference, about 
three feet in length, and mounted, when for out-door purposes, on three 
wheels, one placed at each end of the horse-shoe of wood, and carried from the 
curved central portion of the horse-shoe; from this horse-shoe is supported a 
pair of crutches, which crutches, at their lower ends, are received into cylin- 
drical sockets of brass fixed to uprights of wood let into the horse-shoe, and 
which are capable of being raised or lowered in these sockets and fixed by set 
screws; the crutches may thus be fixed at any required height. When the 
apparatus is for indoor purposes, the patentee supports the horse-snoe on castors 
in place of on wheels. 

2874. G. A. SmirH, High-street, Bloomsbury, London, “ Manufacture of cushions 
Sor billiard tables.” — Dated 7th November, 1865 

In order to cause the cushions of billiard tables to throw off the ball with 
greater truth than india-rubber cushions, as at present used, the inventor 

applies to the face of the india-rubber cushion, where the ball ‘strikes, a hard 
face, which will yield or bend but very slightly to the blow of the ball. This 
hard face does not interfere with the action of the elasticity of the india-rubber, 
but it distributes the blow over a longer length of the india-rubber, and by 
thus preventing a deep “indention” being made at the moment of striking, 
it avoids the false angle being given to the ball which results from the ball 
burying itself in the cushion. The material the inventor prefers for the hard 
surface is steel in the form of a thin band, with a suitable convex surface 
for the ball to strike against; this strip is securely attached to the india- 
rubber, and the whole is then covered, as is usual.— Not proceeded with. 

2877. C. MOLE, Pembroke-terrace, Regent's Park, London, ‘*‘ Manufacture of 
boots and shoes.” — Dated 8th November, 1865. 

This invention consists in so making the heel of a boot or shoe that the 
wearer may, with great facility, turn the lower part thereof, and thus bring an 
unworn portion of the bottom or tread into the position previously occupied 
by a part of the tread, which, from being subjected to the greatest wear, shall 
have become uneven with the remainder of the bottom of the heel. 

2878. W. E. GEDGE, Southampton-buildings, Chancery-lane, London, ** Improve- 
ments in forges, and in apparatus for lubricating parts thereof.”—A com- 
munication.— Dated &th November 1865. 

It is, by this invention, proposed to drive the fan of fixed or portable forges 
by means of two wheels more or less conical, without teeth, with smooth sur- 
face, straight or convex, and actuating each other by means of adhesion or 
friction due either to weight or to an artificial pressure. The conical wheeis 
receive motion direct from a straight shaft upon which the main conical wheel 
is carried, and when the adhesion is obtained by spring power, the spring, 
composed of three steel blades superposed, is placed so as to bear against the 
lower end of the straight shaft, and thus causes the main wheel to press more 
or less closely against the other conical wheel or Te which is on the fan 
shaft. The pressure of the spring may be lated b; htening or } 
anut. By this arrangement toothed gearing, driving belts, or endless screws 
are dispensed with, and a better and more regular blast obtained. It is 
further proposed to lubricate the fan shaft by placing above its bearings a 
grease bex, in communication with the shaft by a rectangulr opening. Into 
this box is introduced tallow and wax, made into the form of a candle ; this 
will, by its own weight, come against the fan shaft, which, in turning, 
will grease itself with great regularity. This method of lubrication may also 
be applied to lubricate other moving parts of machinery. Lastly, it is pro- 
posed to place in each bearing of the fan shaft an adjusting stopscrew, which, 
by bearing against the ends of the shaft, will keep the fan always at the same 
distance from the sides of its drum or case.—Not proceeded with. 

2879. J. A. RAINE, Calthorpe-street, Gray’s-inn-road, London, “ Locks and such 
like fastenings.” —Dated 8th November, 1865. 

In carrying out these improvements the parts which in locks and such like 
fastenings are called levers or tumblers are divided into two series or 
classes, which, for the purposes of locking or unlocking, must be brought in 
correct relation to each other. According to one modification, those of one 
class or series turn upon a fixed or stationary axis or centre of motion, and 
those of the other series turn upon an axis or centre of motion carried by the 
bolt, These levers or tamblers as I t are all formed with 
projections or cross pieces somewhat of the T form, but by preference these 
cross pieces thereof are portions of segments from their centre or axis of motion. 
The ends of these eross pieces in one set or series are turned up or flanged to 
form channels just sufficient to admit those of the other series to pass them, 
when the two series are brought into proper relation for that purpose, and the 

















proper relation is affected by the bit of the key acting on them to range them in 
proper line to adinit of ee parts of one series ot levers passing those of the 
other for the th ithd 1 of thie bolt: ‘The extent of the cross 

in relation to the Gdinr will Be tarietrene except when these levers or 
tumblers are set in proper order for the locking or unlocking by the key they 
are borne out of that relation by springs. By these means security is obtained 
without the aid of fixed stumps.or stumps applied to the bolts. The key in 
acting on one of these levers or tamblers also acts as a double or open lever to 
give motion to the bolt, by which a short movement effected by the key effects 
the desired further movement of the bolt dependent on the variation iu the 
length of leverage exerted by such double or open lever. 


2885. C. COCHRANE, Woodside Ironworks, near Dudley, “ Apparatus for 
rae - Srom the gases evolved from blast furnaces."—Dated 8th 
” \. 

For these purposes a chamber is employed, and by preference of a cylindrical 
form, into which the gases from a blast furnace or furnaces are received at the 
upper end, and descend to and pass off by an outlet pipe or passage at the 
lower end of such chamb In the chamber is a number of horizontal parallel 
partitions, each composed of several parts, which, when the chamber is cylin- 
drical, are pi to be radial, there being in each case narrow spaces or 
passages between the neighbouring parts of which a horizontal partition is 
composed. The parts of one partition are so arranged as to come below the 
open spaces formed in or which come between the parts of the partition next 
above it, so that as the gases descend the openings or passages between 
the parts composing a horizontal partition they come against the parts of the 
next partition, and in so doing will deposit some of the dust on the parts of 
such lower partition, and so on till the gases finally escape into the outlet pipe 
or passage at the lower end of the chamber. 

2886. W. D. ALLEN, Sheffield, *‘ Casting hoops of steel suitable for making 
tires.”"—Dated 8th November, 1865. 

In casting these hoops it has been usual to make each mould with a separate 
jet or runner. This arrang it is very in jient when large charges of 
melted steel, such as are prepared by the B process, have to be cast 
into such hoops. Now according to this invention the patentee arranges one 
jet or runner to supply two or a greater number of moulds ; if it is convenient 
to place the moulds concentrically one over the other, and to have a suitable 
core passing down through the centre of the set, the jet or runner may pass 
down through this core, and lateral openings may be made from it into each of 
the moulds; or the steel may be conducted by one jet or tanner into the 
bottom mould only, and be allowed to pass from thence into the other moulds 
by holes provided for the purpose either in the plates or covers which separate 
be castings, or by passages in the core communicating from one mould to the 
other. 


2887. J. B. O. LASSENS, Crescent, Minories, London, “ Means of renewing the 
teeth of worn-out files. ”—Dated 8th a 1865. 

This invention relates to i g the teeth of files, par- 
ticularly those used for cutting s saw teeth, 3.1 in the manufacture of clocks and 
watches. In order to remove the rust before commencing the operation the 
files should he dipped for about four minutes in a mixture composed of three 
parts of water to one part of muriatic acid. The inventor then washes the 
files to remove all extraneous matters, using a brush or card surface of steel 
wire, after which he lays the files flat in a vessel of unglazed earthenware. He 
next calculates the exact quantity of fresh water required to cover them, and 
then adds thereto a fourteenth part of nitric acid; as, for example, fourteen 
parts of water to one part of acid, or twenty-eight parts of water to two parts of 
acid. The files are allowed to remain in this mixture for about twenty-five 
minutes, after which they are withdrawn and plunged into a vessel containing 
a mixture of from three to four ounces of pure nitric acid, and about one- 
third of an ounce of ammonia; the files are to remain in this mixture for 
about two minutes, after which they are dipped in fresh water and brushed 
when cooled. The files are then fit for use.—Not proceeded with. 


2889. B. Pitt, Hatton-garden, London, “ Construction of door locks, latches, 
é&c.”—Dated 9th November, 1865. 

The First part of this invention consists in certain improvements in the con- 
struction of locks, latches, and such like fastenings, and in the knob, handle, 
spindles, and furniture used therewith, and by means of which the spindles 
attached to the knobs and handles, and by which the locks or latches are actu- 
ated, can be readily adapted and adjusted to any thickness of door or lock, 
while at the same time the knobs or handles are securely connected with each 
other. These results are effected in the following manner:—In the case of 
mortice locks a metallic slide plate is fitted on the lock, such plate being so 
arranged as to be moved backwards and forwards by a screw which works in 
a stud attached to the plate, the head of the screw being placed in the fore end 
of the lock. The knobs or handles, instead of being constructed with a con- 
tinuous spindle in one piece, are each fitted with a spindle either of a 
rectangular or polygonal section, corresponding portions of each spindle being 
cut away, so that when such portions are brought together and overlapped they 
constitute one spindle of uniiorm diameter and section ; or the spindles may be 
fixed in metallic sockets constructed to receive them and screwed into the 
knobs. The spindles are furnished with grooves cut therein, and corresponding 
with each other, so that by shifting the knobs the spindles can be adjusted to 
different thicknesses of doors and locks, while the coincidence of the grooves is 
preserved. The spindles pass through an opening in the before-mentioned 
sliding plate, such opening being at the end, a slot formed therein. The plate 
is then actuated by the screw until the edges of the slot take intothe grooves 
upon the spindles, thereby connecting the same, and thus holding the knobs or 
handles at the required distance from each other. In order to remove the 
knobs or handles it is only necessary to turn the screw head in the fore end of 
the lock in the reverse direction, when the sliding plate will be moved and 
allow of the spindles being withdrawn through the opening in the plate. The 
Second portion of the invention relates to improvements in the construction of 
lock furniture, for which letters patent were granted to the present patentee, 
14th May, 1844 (No. 10182). 

2893. E. MYERS, Millbank-row, Westminster,“ Arrangement and construction of 
wet gas-meters.” — Dated 10th November, 1865. 

This invention cannot be described without reference to the drawings. 

2895. A. V. NEWTON, Chancery-lane, London, ‘* Manufacture of embossed wood,” 
—A communication.— Dated 10th November, 1865. 

The wood to be pressed or moulded is cut from the end of the log or timber 
in sheets or cross sections, and in many cases the wood should be so cut as to 
have the face or faces upon which the impression is to be made transverse to 
the grain. The pieces of wood having been thoroughly seasoned, or otherwise 
freed from moisture of water or sap, are placed under, between, or within 
dies or moulds of any desirable form in such a manner that a heavy pressure 
may be made upon the end of the grain of the wood, and the pieces of wood 
when thus placed are subjected to suitable pressure by such dics or moulds. 
The pressure having been applied is then removed, and the wood released 
from such dies or moulds without unnecessary delay. The sheets of wood, 
either before or after the application of pressure, may be saturated or coverel 
with oil, varnish, or any other suitable waterproof adhesive mixture. The 
faces of one or both of the dies are intended to have a suitable ornamental 
surface or form. 


2896. W. MIDDLETON, Ennismore~meirs, London, “ Machines for fret cutting or 
sawing.”—Dated 10th November, 1865. 

In constructing fret sawing machines the patentee mounts and stretches the 
Saw between the limb of a U-shaped frame made of a bar of wrought iron or 
steel, having sufficient strength to take the strain, and also possessing consider- 
able spring or elasticity, which permits of the tension of the saw being easily 
regulated. He disposes the U-frame in a horizontal position, and mounts it on 
a fixed fulcrum at the bend, that is to say, at a point of extreme distance from 
the ends of the limbs. The upper limb is disposed above the table of the 
machine, while the lower one is below it. The saw frame oscillating up and 
down on a fixed fulcrum, the saw in its motion necessarily describes a segment 
of a circle, which, to a certain extent, is prejudicial to its action. To counteract 
this, and cause it to move constantly in the same right line at the cutting 
point, the patentee fits a guide in the table on which the work rests, which 
guide embraces the back of the saw, and so controls it and keeps it in the 
position desired. The table is mounted on a suitable framework, and the saw 
frame is driven by a treadle. For this purpose he connects the treadle from 
below by a rod directly to the lower limb of the saw frame, and he also con- 
nects the treadle by a second rod with a crank on a fly-wheel axis to regulate 
and maintain the motion. He further applies a presser above the work being 
operated on to keep it down on the table while being cut, if necessary. The 
saw is mounted and stretched between the limbs of the frame by screws and 
nuts, much in the usual manner of stretching saws between two points. * 
2897. T. WHITWELL. Stockton-on-Tees, “ Furnaces for heating the blast for blast 

Surnaces.” —Dated 10th November, 1865. 

The patentee claims the constraction of furnaces, ovens, or chambers for 
heating the blast for blast furnaces with openings at the top, capable of being 
closed by means of plugs or doors, and also with openings at bottom of the sides 
thereof, capable of being closed by means of doors or valves (as described) for 
the purpose of cleansing the interior of such furnaces, ovens, or chambers from 
dust. 

















2899. H. C. CARDEN, Paris, “ Metronome or apparatus for measuring intervals 
of time.”—Dated 11th November, 1865. 
This invention cannot be described without reference to the drawings. 


2900. J. NORRIS, Great Russell-street, Bloomsbury, ian” “ Hydraulic, steam, 
and other lifts for raising passengers or goods.” — Dated 11th November, 1865. 
In performing this invention the patentee attaches the balance weight 
chain or chains to arms which project from the sides of the lifting room, or 
parts connected therewith, such arms moving up and down in grooves or 
guides formed in the sides of the shaft. Friction rollers are also attached to 
the lift, by preference formed with levelled sides, and travelling up and down 
in guides of corresponding form, so that the rollers may at all times act in the 
guides should the lift move sideways in either direction. By thus arranging 
the connection of the lift with the balance weight or weights all overhead gear 
in the shaft of the lift is dispensed with. 
2904. A. V. NEWTON, -lane, London, egies Br rolling shafts and 
axles.”—A communication.— Dated 11th November, | 
This invention cannot be described without reference = ‘o drawings. 
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2905. J. A. NICHOLSON, Adelaide-place, London Bridge, “ Regulating the flow of | of wood as they alternately travel re them; by these means the wood is | desired. . In addition to above horigontai bar sup 
water and other fluids in pipes and valves, wad aderbitnion te quanttig pu fitst divided Ineo a number of horizontal ‘strips, needing. only the downward | another slide in groove or otherwise. | second sii ry 
ing through the same.”— Dated 11th November, 1865. motion of the knife to separate them, in the form of rect bars, from the | hollow socket, through which an upright.cylindrical bar slides and tarns. | This 
This*invention consists, First, of a regulator, the rising and falling shaft of | blocks of timber.’ ‘The splints are thus at once produced in a state fit to be | upright bar is retaived in.any desired.pos | its socket by 4 thumbscrew. 
which has a hollow chamber formed at the bottom thereof, which ¢hamber is | used for any of the herembefore referred to. As soon as one down- | At the upper end ofthis bar is.¢ receives a rod, at the end of 
fitted with a piston or ring externally. and also has a fiexible bag or fluid- | ward cut has been made the table travels back to its former position, and the | whichis applied the rest for the, and such rod can be retained in any 
holfer attached to its lower end. The flexible ba may oral . geet a | other block is similarly treated. desired position in its socket by athumbscrew. . ; 
cylinder closed at the bottom, and within which cylinder the piston works up 8. N, Shoemuaker-row, London, “ Secur ion , ALY. Chancery-lane, « CP 
and down. ‘The flexible holder is charged with mercury, oil, water, or any WP Soren dnd vessels.”—Dated 14th Novemb 9 tants i the | 2951 ~ = oo November, | ayy Roasting of coffee. A’commu- 
suitable liquid, which passes therefrom into the hollow chamber of the piston- | 1p carrying out this invention the inventor makes a tap in manner herein- | The difficult point in’ roasting coffee'is not to get the oll'to come’ Wut to imuke 
rod, and vice versii, alternately through a small aperture in the latter as the | ater described, and applies it to an orifice in a pipe, or any vessel used | it stay away. . By the comimon ‘method all that is necessafy is ‘to guard the 
shaft rises and falls. When the rod is lowered into its normal position, the | for containing liquids, ag a bottle, a cask, or a vat, in which or from whictrit | heat of the coffee atithe moment it 4s removed fromthe eylinder by confining 
mercury or other fluid in the flexible holder passes through the aperture into | js desired to secure or discharge liquids, ‘The tap is formed of wood, glass, thetal, | it l until the grains become glossy with oil. A quicker amettiod is, how- 
the chamber, and comp the air within, which thus acts as a spring, and | or any hard material, and either of the same material as the vessel to which the | ever, preferred, where the work of minutes is done im seodnds:.- new be 
together with the specific gravity of the fluid forces it back again into the | saiq tap istixed or of a different material. The socket of the tapis in the form of a y properly proportioning the yolume of hot alr to the mass of the 
flexible holder underneath ; on pressure being now applied to the head of the | frustrum of a cone, with one end abont one-eighth inch less than the other in dia- | coffee in the dram, which should. not exceed one-fifth the quantity. ordinarily 
piston-rod it will descend, carrying down the piston avd causing the fluid to | meter. The core is formed likea similar frustrum of a cone ofindia-rubber, fitting | roasted at a time, When coffee is roasted. thus it soon commences to: gve 4 
again pass through the aperture into the chamber, the size of the aperture and | the socket with the modifications herei described. In the india-rubber | report or crackling which resembles platoon firing, and the operation !s com- 
quality of the fluid regulating and determining the time of the descent of the | is cut @ hole in the form of a rectangular parallelopiped—First, a length reach- | pleted when a simultaneous explosion takes place.) It must then .be taken 
piston and the quantity of water or other liquid passing through the pipe and | ing from the small end of the india-rubber for five-sixths of its length ; Second, | quickly from the cylinder and spread out to cool as it is now thoroughly covered 
valves connected therewith. The invention consists, Secondly, of a regulator | 4 jength at right angles to the first-mentioned length of the diameter of the | with oll, > 
formed as above described, either with or without the flexible fluid-holder, and | prince through the top, through which the liquid is toran; and, Third, a length | 9953, s. H. HUNTLEY, Upper Baker-street, London, ** Apparatus for obtaining 


having a valve fitted in the bottom of the hollow chamber of the piston opening 
downwards, and allowing the mercury or other fluid to pass and freely enter 
into the’ flexible holder or directly into the cylinder, as the piston is raised, and 
slowly back through a small aperture in the valve as the piston descends, the 
size of the aperture and quantity of fluid regulating and determining the flow 
and quantity of water in the pipe or valve, as before explained; thus a small 
quantity of fluid, when suitably prepared, continues to be used repeatedly, and 
the chamber and holder being hermetically sealed the introduction of grit or 
foreign substances, which might render it inoperative, is guarded against. The 
invention consists, Thirdly, in forming, in lieu of the valve last described in the 
bottom of the hollow chamber of the piston, an opening to receive a pin attached 
to the mereury or fiuid-holder, and rising and falling into and out of the 
chamber. This pin is made hollow, and kas a lateral opening in the side near 
the bottom, and the top part of the said pin is made less than the opening in 
the chamber, so that when the piston is raised a sufficient height the mercury 
in the said chamber can flow freely therefrom into the fluid-holder below. 
When the piston in falling causes the hole to arrive at the large part of the pin, 
the mercury can only pass from the fluid-holder into the chamber above 
through the small lateral and vertical hollow in the pin. The opening which 
traverses the said pin may be lined or fitted with a flexible outer packing ring 
or cup to keep it tight. Not proceeded with. 

2900. J. MILLAR, Bethnal Green, London, “ Cartridges.”—Dated 11th November, 

1865 


This invention refers to those cartridges which contain their own ignition, 
and the patentee makes them as follows :—He takes a paper, metal, or com- 
pound cartridge case and first inserts a disc or wad, upon which he causes 
chlorate of potash and emery powder or charcoal to adhere; or he simply 
coats the inside of the base of the cartridge with the same materials. He next 
cuts a disc or wad to the diameter of the inside of the base of the cartridge case, 
makes notches or perforations in it, and a slight recess which he nearly fills 
with varnish or other like suitable holding and protecting agent, mixed with 
amorphous phosphorus, alone or ined with sulph of antimony, or emery 
powder, or both. He inserts the disc so prepared above the first-mentioned, so 
that the I is are opposite and faces but are not in contact with each 
other. He then charges the case in the usual manner. Upon a piston or plunger 
being driven against the centre of the back of the cartridge case, the chlorate 
of potash and the amorphous phosphorus are driven into contact and explosion 
takes place. 

2909. W. Rem, Granton, Midlothian, “ Supplying cattle with food and water 
on railways.” — Dated ith November, 1865. 

The patentee claims the use of troughs or vessels for supplying food and 
water to sheep, oxen, and other animals when in railway trucks or wagons, 
such troughs or vessels being constructed and arranged at railway stations, or 
other convenient places, and separate and distinct from the trucks, either in a 
fixed position or movable, to suit the different sizes of animals requiring to be 
fed or watered, as described. 

29'0. D. A. JONES, Birmingham, “ Manufacture of socks or inner soles for 
boots and shoes.” —Dated 11th November, 1865. 

The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

2911. W. T. HAMILTON, Upper Rathmines, Dublin, “ Apparatus for cutting 
tenons.” —Dated \3th November, 1865. 

This invention is carried out as follows:—Two or more circular saws are 
mounted on the same spindles in the manner commonly called that of the 
drunken saw. Their distance apart and inclination are such as to correspond 
with the desired thickness of the tenon. The wood is advanced endways upon 
these witli such peculiar motion that, while the saws cut away the sides of the 
tenon, its shoulders are squared. This is effected by means of a frame which 
continually presents the shoulder at a tangent tothe saw. The frame is com- 
posed of two unequal radii whose centres are in the same line as that of the 
spindle, one centre being at a distance of about twice, and the other at that of 
ones, the diameter of the saw from its circumference. At a distance of one 
inch from the circumference these radii are pivotted together. The centre of 
the shorter radius is fixed, that of the longer is movable horizontally. The 
wood being placed in the frame a rack and pinion movement causes it to pass 
up in front of the saws, the movable centre of the longest radius being drawn 
forward, so that the point of contact with the saw continually describes a right 
line. The relative lengths of the radii may be varied. Theirexact proportions 
are best ob d by exp Eccentric saws may be used for bevelled and 
elliptic saws for curved work. 


2913. G. H. GoopMAN, London-road, and E. Bow, Maidstone, “ Machinery 
Yor crushing or reducing stone, quartz, emery, &c.”—Dated 18th November, 
1865, 

In performing this invention the patentees mount loosely upon axles, and 
opposite to one another, blocks or lumps of metal, the surface or surfaces of 
which at one part meet or nearly meet, the distance being regulated according 
to the size to which it is desired to reduce the quartz or other material. The 
jaws of these blocks radiate from the points at which they nearly meet, and 
“somewhat assume the form of a letter X, being curved, or rather rounded, at the 
parts where the two surfaces nearest approach each other. ‘he space between 
the upper surfaces forms a sort of hopper for the reception of the material to 
be crushed, and the space between the lower allows the material to escape 
ireely to the ground, or suitable receptacle provided for the same ; or in some 
cases they place below the lumps or blocks rollers to receive the material after 
being crushed by the lamps. The crushed material then passes between the 
rollers and becomes further reduced. 

2916. N. H. Fut, Liverpool, ‘* Machinery for cutting and rounding boot and shoe 
soles of leather and other analogous substances." —A communication.— Dated 
13th November, 1865. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with, 

2918, J. STEPHENS, Great Rider-street, St. James's, London, * Portfolios, writing 

’ desks, writing cases, &c.”— Dated 13th November, 1865. 

In constructing portfolios, writing desks, writing cases, and other similar 

apparatus, the patentee forms. the surface on which the paper is supported 
while writing of leather, parchment, or other suitable material, which is kept 
«distended by springs made by preference of vulcanised india-rubber. This 
flexibie material is fastened at one of its edges to the back or other part of a 
portfolio, or to the front edge of a writing desk or writing case 6r other article, 
and the opposite edge of the flexible material is fastened to a bar, to which 
the springs of india-rubber are attached. When out of use the flexible mate- 
rial will simply act as a cover to the recess in which the writing paper is 
contained; bat when in use for writing the flexible surface is, by raising the 
bar to which it is attached, caused to assume an inclined position, and by the 
springs is held more or less under tension. It is preferred that the raising of 
the bar, together with the end or edge of the flexible surfaces, should be 
effected by an instrument hinged to the desk or similar apparatus, and having 
the attached to it at one end, so that by raising or turning the instru- 
went its hingés it will elevate the bar, and such instrument with the bar 
s fetained in any position to which it is raised by stops or catches. And 
according as the bar is raised more or less so will the flexible material be more 
or less distended ; hence the person using such apparatus will be able readily to 
adjust the degree of tension of the surface according to what is found most 
agreeable to the user. 

2923. J. J. LONG, Glasgow,“ Cutting or dividing timber.”—Dated 13th November, 
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This invention has for its ebject the cutting or dividing of timber with great 
rapidity and perfection into small pieces or splints, such as those used for the 
manufacture of lucifer matches, pencils, and other generally similar purposes. 
The apparatus consists of a strong iron frame, in the lower portion of which 
the main shaft revolves by means of a belt actuating a pulley fixed thereon. 
At one end of the shaft a fly-wheel is fixed, while at the other end a crank or 
cain is attached, and a connecting-rod extends from this to the movable block 
or frame carrying the knife or knives, by which the vertical cut in the wood to 
he divided is made; as the cam or crank revolves its eccentric or cifcular 
motion is converted, by means of the connecting-rod, into a vertical recipro- 
cating motion of the knive or knives. On the top of the framework V or other 
shaped slides are fixed, and on these travels the saddle or table carrying the 
pieces or blocks of timber to be divided. The table is furnished with two 
gutters or boxes, into which the blocks of timber previously cut to the required 
shape and size are placed ; the table is caused to travel horizontally on the 
slides, and thus the faces of the two blocks being cut are alternately brought in 
front of the knife or knives. The horizontal movement is imparted to the 
table by means of a cam fixed on to the main shaft; the cam is grooved, and 
into this groove enters an antifrictional roller on a stud projecting from the 
side of a strong lever; therefore, as the cam revolves, the lever is caused to 
vibrate, and its upper end being coupled to the table, a saddle carrying the two 
blocks of wood imparts the necessary reciprocating horizontal motion to it. 
Attached to that portion of the framework in which the vertically acting knife or 
knives are located is a projecting sct or scts of knives, which cut into the blocks 








perpendicular to both the former of the lengths, of two-thirds, or thereabouts, 
of the diameter of the said india-rubber core at the narrow end. A handle of 
metal is made to fit the parallelopipedal hole and fill it up, and to project from the 
end of the core in the form of an ordinary tap handle, spreading out at the 
two ends over the edge of the socket. A channel is cut up the central line of 
the tap from the part which is to be connected with the vessel to the point 
where the core is reached. The channel can then proceed straight on through 
the core, and have its discharge at the top of the tap, or can turn at right 
angles and have its discharge at the end of the core. The channel cuts in its 
course the part of the handle in the parallelopipedal hole in the india-rubber 
at right angles to its largest side, when the angle is so turned as to discharge 
the liquid. The metal is further cut out so as to leave the two sides of the 
piece of metal like two small rods, and these, notwithstanding the former 
description, are long enough to go through to the end of the core. The form 
of the socket is slightly varied from the form of a frustrum of a cone by 1ae 
inner surface round the end of the orifice from the interior of the bottle being 
slightly raised, so as to lessen the diameter of tle socket at that part; or the 
form of the core is slightly varied from the form of the frustrum of a cone by 
the surface situated over the orifice coming from the interior of the bottle when 
the tap is turned off being raised so as to increase the diameter of the core at 
that place. Either of these arrangements has the effect of causing the india- 
rubber core to press harder on the said orifice than if no such arrangement 
existed. In arranging the parts of the tap the india-rubber core is put into 
the socket from the larger end of the socket, and the metal handle and small 
rods thrust in at the otber end until the small rods reach through the india- 
rubber, which they penetrate, and the ends of the rods are then fastened on 
the outside of the india-rubber at the large end by means of a circular plate, 
through which the small rods project, and by solder or any other appropriate 
mode of fixing. The parts of the edge of the socket under the two ends of the 
haudle when the tap is turned off are slightly thickened or raised, so that the 
core is drawn up more tightly into the socket when tarned off. This arrange- 
ment better prevents the orifice from discharging the liquid of the vessel.— Vot 
proceeded wit. 

2931. T. A. WESTON, J. TANGYE, and R. CHAPMAN, Birmingham, “ Apparatus 
Sor raising and lowering, moving or transporting heavy bodies.”— Dated 14th 
November, 1865. 

The patentees claim, First, the making of two of the sheaves of differential 
pulley blocks which contain three or more sheaves of equal diameters, and 
suspending the slack or actuating loop of the endless chain therefrom, whereby 
the length of such loop will not vary when the tackle is in operation, sub- 
stantially as described. Secondly, the making of one of the sheaves from 
which the slack or actuating leop is suspended (when three or more sheaves 
are employed), capable of being disconnected from the rest for the purpose of 
varying the range of lift or heave, by taking in or letting out chain from the 
slack loop, substantially as described. Thirdly, the modes of varying the speed 
and power of a differential pulley block by transferring a single snatch 
block from one to another of two or more loops suspended from shears of 
different diameters in the sald differential pulley block, or by transferring the 
chain from one to another of two cr more sheaves of different diameters in the 
said differential pulley block, substantially as described. 

2933. W. CLARK, Chancery-lane, London, “ Means of connecting drums or pulleys 
with their shafis or drivers."—A communication—Dated \4th November, 


1865. 

This invention cannot be described without reference to the drawings. 

2935. S. L. GILL, Bromley, Middlesex, “Gas stoves.”—Dated 14th November, 
1865. 

In constructing a gas stove according to this invention two vertical cylinders 
are employed, one within the other. The inner smaller cylinder is closed at 
the top, and from its sides small tubes pass to the larger exterior cylinder, so 
that air may pass from the interior of the inner cylinder through these tubes to 
the atmosphere on the exterior of the outer cylinder. Around the inner 
cylinder, and near its lower end, is placed a ring of gas burners, by which these 
small tubes become heated, and as they are arranged to incline upwards the 
air within them, as it becoines heated, ascends and escapes at the outer ends of 
the tubes into the room or building to be heated, whilst a current of fresh air, 
either from the room or building or from the outer atmosphere, enters the 
lower open end of the inner cylinder to take the place of the heated air which 
is passing away. ‘The outer cylinder is open at its lower end, and from its 
upper end there is a pipe or flue leading to the outer atmosphere. The 
products of combustion from the gas burners rise to the top of the outer 
cylinder and pass away to the outer atmosphere through the pipe or flue. The 
current of heated gases rising up through the outer cylinder induces a current 
of air from the room or building to euter its upper end through the tube 
or flue. The impure air from a room or building may thus be carried away 
at the same time that fresh warm air is supplied to it.—Not proceeded with. 
2937. W. BUNGER, Southampton-buildings. Chancery-lane, London, “ Photo- 

graphic lenses."—A communication.—Dated 15th November, 1865. 

This invention consists of two lenses arranged and combined with a 
perforated disc, diaphragm, or stop, placed midway between them, the lenses 
and stop being mounted or fixed in correct position in relation to each other (as 
clearly shown in the drawing). This improved combination of parts is termed 
a periscopic objective lens, suitable for taking correct photographic pictures 
either of 1 or archi , producing a picture strictly faithful to 
nature in the angles represented, and in its correct tangential projection. 

2939. G. CHAMBERS, Russia-row, and G. GREGORY, James-street, St. Luke's, 
London, “ Locks or catches for portemonnaies, portfolios, &c."—Dated 15th 
November, 1865. 

The patentees claim placing a spiral or helical spring within the catch or 
fastening for portfolios, portemonnaies, or other similar articles (substantially 
as described and shown in the drawing) in order to permit their expansion 
without altering the appearance of the fastening. 

2943. Il. COCHRANE, Middlesborough-on-Tees, ** Stoves for drying moulds,”— 
Dated \5th November, 1865. 

One part of the present invention consists in causing the flames and hot 
gases, instead of passing into a flue inside the mould, as described, to pass first 
into a vertical flue running down either in the space between the outside of 
the mould and the surrounding casing, or formed against the outside of the 
casing, which flue is made to communicate at bottom with one or more other 
flues formed in the plate or foundation upon which the mould or moulds stand, 
and which open into the space inside the mould or moulds, so that the flames 
and hot gases, after passing through the before-mentioned flues, and having 
thus given off a great portion of the heat, are then made to enter into and pass 
up through the space inside the mould or moulds, whence they escape, together 
with the steam from the moulds, through apertures in the top of the casing 
formed immediately over such spaces. Another part of the invention consists 
in fixing the fire-place or furnace of the stove against the side of the casing, 
either at the bottom of the same, or at any intermediate point of its height, 
instead of fixing the same upon the top, as heretofore, by which arrangement 
the patentee is enabled more conveniently to employ the stove for drying 
moulds that are situated upon the floor of the foundry instead of in pits. 

2946. W. EASTON, Gateshead, Durham, “* Pumps for raising water and other 

liquids.” — Dated \5th November, 1865. 

The patentee claims the general arrangement and construction of parts con- 
stituting an improved pump, whereby he is enabled to raise at each stroke of 
the engine an equal quantity of water in the same time as twice the quan- 
tity is ordinarily raised by one stroke, thus effecting the same result with half 
the engine power. 

2949. O. SARONY, Scarborough, ** Apparatus employed when taking photographs 
of the human figure.”—-Dated \6th November, 1865. 

For these purposes the stand or pillar which carries the rests is arranged to 
be fixed by screws to the floor in any desired position. Through the upper 
surface or tube of the stand a bar (or it may be two bars) slides, and it is 
capable of being raised or lowered, and of being retained in any desired posi- 
tion in respect to the upper part or table of the stand. At the upper end of 
this sliding bar are applied two horizontal plates, which are capable of being 
drawn towards each other by a screw bolt and thumb nut. Between these 
two plates is a third plate, through which the s¢rew bolt passes, and about 
which the third plate can turn as on an axis. On the third or -entral plate is 
@ projection, to which is fixed a bent or curved plate, whicn is formed to 
receive a slide to which a chair back is attached, while the seat of the chair 
is separate, and the part where the back is ordinarily fixed to the seat is 
masked or hidden by a fringe or drapery. The projection carries a socket, 
through which an inclined hollow bar or tube slides. This inclined bar or tube 
can be set fast by a thumb screw in any desired position. The inclined bar or 
tube carries at its end a hollow socket, through which socket a cylindrical 
bar slides and turns, and it is retained in any position by a thumb screw. This 
bar at its end is formed for receiving the rest for sustaining or supporting 
the body of the person. This rest is composed of two curved plates, which 
pass through the socket ; the plates can be drawn to or from each other through 
the socket and fixed by a thumbscrew, and the rest can thus be set to the size 








JSresh water from salt and impure water.”— Dated Vith November, 1865. 

The patentee claim3, First, ‘constructing tus for obtaining ‘ffosh water 
from salt or impure water, in which the distilled vapour of water is caused to 
pass from the distilling apparatus into receptacles, the outer surfaces of which 
are cooled by currents of atmospheric air, so as to condense the water therein. 
Secondly, the arrangement of app for obtaining fresh water from salt or 
impure water, whereby such apparatus is also made to effect the ventilation ot 
ships’ cabins and other localities. 


2954. E. and J. BULLOCK, Leamington, “ Application of phot y to the obtain- 
by A of printed proofs or impressions or engravings.” —Dated 17th November, 
1865, 


In order to produce a pho! from which printed proofs or Impressions 
can be taken either directly or not, as from a stone or zinc plate, exhibiting 
half tones and graduated similar to an engraving or lithograph, the 
patentees reticulate or break up the surface into very fine and minute lines or 
dots. One process is to reticulate the negatives, which may be done by 
placing the copy of a reticalated or granulated surface face to face with any 
ordinary negative, and copying both together through the light, thus producing 
a transparency from which a negative must be taken, a print from which, 
upon paper prepared by any of the bichromate and ink processes known in the 
trade, will have the reticulated or granulated appearance before mentioned. 
This copy, with the reticulations, may be transferred to a stone or gine piute, 
aud any number of impressions may be printed off, each bearing the markings 
or reticulations of the interposed copy with the lights and shades according to 
the original negative, and bearing all the appearance of an engraving or 
lithograph. Another process is to use a transfer paper prepared in the manner 
about to be described, with granulations or reticulations already imprinted or 
otherwise impressed or placed upon it. This paper may be used whether the 
impression be a lithograph or a zincograph, an i jon from an el type, 
or from an engraved or etched plate. This paper is prepared by coating paper, 
which may be either ordinary or photographic paper, with gelatine, gum, 
isinglass, albamen, glue, sugar, starch, or other similar substance, having a 
glutinous nature; or itmay be coated with a combination of these substances. 
This part of the process may or may not be conducted in counection with 
bichromate of potash or bich of ja, or other chemical! having the 
same characteristics. Upon the paper so prepared is printed a granulated or 
reticulated pattern of any character, composed of dots or lines in ink of any 
kind or colour, having the power, partially or completely, according to 
requirement, of preventing the light acting on the paper beneath. In this caso 
the specks of ink themselves form « medium, and by their ald excessive con- 
trasts are avoided and hall tones secured, Such picture, when so obtained, is 
passed to a lithographic stone or zine plate, and a printed proof préduced 
therefrom. By the ald of chromo-lithograpy coloured proofs may be produced. 
2955. J. H. and G, R. SMITH, West Pili i, “ Draughting patterns for coats, 

waistcoats, &c."—Dated \7th November, 1865. 

The method of the i adopt in this invention is based 
upon a measurement of the body of the person to be fitted, instead upon a 
division of the breast-measure, as has been generally done. The measure- 
ments are obtained by means of a ruler opening as a square on the edge, 
instead of on the flat side. This said square, being placed with one leg under 
the arm of the person to be fitted and the other along the back in a straight 
line, forms a basis from which such measurements are set off, as may be 
required, as, for instance, the length of the back, the fall in the back and side, 
and the stoop at the should Such having been taken, the 
draughting is begun by laying down the dimensions of the square of the body 
or upper part of the coat or garment, cbtained as above, and setting off the 
various measurements taken as above described. The square is then twisted 
round, so as to suit the shape of the lower portion of the person's body, while 
the upper portion of the garment remains the same as originally laid down on 
the first square.—Not proceeded with. 

2957. G. CARTER, Willenhall, Staffordshire, “ Manufacture of bevelled or conver 
iron washers."—Dated \ith November, 1865. 

This invention consists, First, in forming the said washers from bars of 
heated iron operated upon by the machinery hereinafter described, so as to pro- 
duce in the said bars the figure of a series of partly-made washers joined toge- 
ther by a thin web or connection, and provided with depressions at their centres 
to be afrerwards formed into holes. After the hars of iron have been rolied 
into the forms described, the partly-made washers are cut out, and the bottoms 
of the depressions removed by means of a press and cutting tools. The inven- 
tion consists, Secondly, of machinery for forming the bars of iron into a series 
of partly made washers constructed in the following manner :—The ma- 
chinery consists of a pair of rolls, the upper one of which is a plain cylindrical 
roll. ‘The lower roll has made upon its cylindrical surface a series of impres- 
sions corresponding in figure to the shape to be given to the bar of iron to be 
operated upon, that is the shape of a series of partly made washers joincd 
together by a thin web or connection, and provided with depressions at their 
centres, The rolls may be of sufficient length to permit the lower roll having 
a series of diffe size imp of the kind described made on it side by 
side for manufacturing washers of different sizes. In using the sald machinery 
the bar of iron from which the washers are to be made is heated to redness and 
passed between the rolls, the plain upper roll serving to force the heated iron 
into the depressions in the lower roll.—Not proceeded with, 


2959. T. J. PERRY, Highfields, near Bilston, ** Machinery for the manufacture 
of moulds for the casting of metallic wheels,”— Dated \ith November, 1865. 

This invention, as applied to the manufacture of moulds for casting toothed 
wheels, is carried out as follows:—In the centre of the circular mould-box in 
which the wheel is to be cast a vertical shaft or centre is fixed. On the edge 
of the mould-box the patentee marks out a number of divisions corresponding 
with the pitch or number of teeth in the wheel to be cast. These divisions 
may either be made by a radius pointer revolving on the vertical centre, with 
suitabie dividing wheels, or by dividing a circumferential line on the edge of the 
mould-box. He places u the before-mentioned vertical shaft or centre ap 
as to revolve upon it, a table with a deep socket, carrying a horizontal moulding 
plate or bar, the said bar being somewhat longer than the radius of the largest 
wheel to be made, and adjustable to the requisite length by sliding on its table. 
The end of the said bar is provided with a sliding bracket which moves hori- 
zontally in the direction of a diameter of the mould-box. To this bracket the 
pattern is affixed, but is capable of being moved backwards and forwards, 
The said bar is provided with one or more arms, which can be secured to the 
mould-box by clamps in order to keep all parts rigid during the moulding. The 
pattern may be made with one or more teeth, so as to mould one or more teeth 
at one operation. Instead of the arrangement of vertical shaft and table 
already described, the vertical centre may be hollow, and the table bo provided 
with a shaft or centré to revolve within it, The process of is as 
follows :—The horizontal moulding bar is fixed by the arms and clamps in such 
a manner that a fixed point on the moulding bar coincides with one of the divi- 
sions on the edge of the mould-box. The bracket carrying the pattern is slidden 
out to the required diameter, and the sand rammed up in the usual way. 
The bracket is then withdrawn inwards horizontally until the pattern is clear 
of the part mouldec. The clamps are loosened, and the moulding bar moved 
round a distance equal to one or more of the divisions and the clamps again 
secured. The process of ramming up the sand and the several operations 
described are repeated until all the teeth are moulded. 

2960. W. CLARK, Chancery-lane, London, “ Knitting machine needles."—A com- 
munication.— Dated \7th November, 1865. 

This invention cannot be described without reference to the drawings. 

2970. G. TAYLOR and J. FERNIE, Leeds,“ Manufacture of steel castings.” —Dated 
lath November, 1865. 

This invention consists in imparting numerous percussive blows to the box 
in which the casting is being effected, and in sustaining those blows from the 
moment the steel is run in until it is set. The percussion agitates the steel, 
keeps it longer alive, and sends it into all the corners and parts of the mould, 
and prevents the formation of crystals.— Not proceeded with. 

2971. S. H. HUNTLEY, Upper Baker-street, London, *‘ Cooking apparatus.”— 
Dated \8th November, 1865. 























One part of this i jon has ref to an improved arrangement of 
portable cooking apparatus, more particularly adapted for use in thearmy. It 
consists of antron casing, in the lower part of which are fixed two ovens having 
a space between them, and other spaces also ¢xist between the sides and 
bottoms of the ovens and the surrounding casing. In the space between the 
ovens ts formed the fire-grate, which is close! in at the top by a fire-brick or 
iron covering, in the top part of which is formed a space commencing at one end 
through a regulating valve with the external air, and through small holes or 
perforations with the top of the fire, so that by opening the valve air 
may be admitted through the perforations to the top of the fire, or in place of 
employing the \before-described fing to the the patentee recesses 
that portion of the top of the outer casing situated over the fire-place down sfi- 











ciently close to the fire to comstitute a hot plate. The -grate communicates 
on cither side by means of openings provided with dampers with spaces 
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the spaces surrounding 

escape into a flue, The sides of the oven are protected from 

with the fire by means of thick iron or fire-brick cheeks. The ovens pass 

through the casing in front where they are provided with doors. 

2974. H. CLIFTON, Queen’s Hotel, St. Martin’s-le-Grand, London, “‘ Sewing ma- 
chines.” —Partly a communication.— Dated 18th November, 1865. 

This invention has for its object so constructing sewing machines that they 
may at one time be used for plain sewing or stitching and at another time for 
stitching over the edges of button-holes or over the edges of fabrics. In sewing 
machinery for stitching over the edges of button-holes it has before been pro- 
posed to employ a hook or instrument to take a loop of the shuttle thread from 
below the fabric and pass it over the edge of the fabric on its upper slide, so 
that the needle in descending may pass through the loop. According to this 
invention the patentee mounts the hook or instrument that is for taking the 
loop of shuttle thread from the under to the upper side of the fabric on an axis 
to which a reciprocating rotary motion, and alse a rising and falling motion, can 
be imparted. The axis is received in a recess in the shuttle race, and to 
impart the motions above-mentioned to it the inventor places on the 
lower end of the axis a toothed wheel, into which gears a toothed segment 
capabie of turning at its centre on a fixed pin; a reciprocating to-and-fro 
motion is imparted to the segment by a connecting link which connects it with 
a lever actuated by a cam on the main axis of the machine. The to-and-fro 
reciprocating motion of the segment gives a reciprocating rotary motion to the 
axis ; around the exterior of the axis is formed a groove passing spirally from 
one end of the axis to the other; into this groove a fixed pin enters, so that, 
when the reciprocating retary motion is given to the axis, it is at the same time 
caused to move endwise to and fro. The shuttle of the machine is actuated insuch 
manner as to cause it first to advance to a distance, then to stop, and afterwards 
to recede, again advance to carry its thread through the loop of the needle 
thread, it being the object to first slack its thread, then to take up the slack, 
and afterwards to pass it through the loop of the thread. 

3975. T. LAZARUS, Birmingham, “* Bows or ties for articles of dress.” —Dated 
18th November, 1865. 

This invention consists in making the said bows or ties of thin sheet metal or 
metallic alloy, or of bone or ivory, or other hard metallic substance.— Not pro- 
ceeded with, 


2078. A. RICKETT, Birmingham, “ Apparatus for cleaning or dressing currants 
and other fruits.” —Dated 20th November, 1865. 

This machine or apparatus is placed in a horizontal position, and, unlike other 
machines now employed for a similar purpose, the brushes which are employed 
to cleanse the fruit are arranged in connection with certain arms, which diverge 
from the centre or main shaft of the machine, the said brushes not being attached 
directly to the revolving shaft itself. A horizontal shaft revolving in suitable 
bearings being provided, the inventor affixes near each end of the said shaft 
four or more arms, each arm at the one end of the shaft being placed imme- 
diately opposite another arm at the other end of the shaft. Between each pair 
of arms so situated, and near their outer extremities, he affixes a circular 
brush, carried upon a spindle passing through each arm. Upon one end of the 
spindie he fixes a toothed pinion, which gears into a wheel of suitable diameter, 
fixed upon the frame concentric with the shaft which carries the arms. By 
these means, when the shaft with its arms, brushes, spindles, and pinions, is 
caused to revolve, a separate revolution of each spindle and brush is obtained, 
contemporary with and in addition to their primary revolution around the main 
shaft. The whole arrangement is surrounded by and contained in a wire gauze 
casing with closed ends, into which the fruit intended to be cleansed is placed, 
suitable doors or other contrivances for its introduction being provided. The 
external wire gauze cylinder may either be attached to the arms and cylinder 
ends, and revolve with them ; or it may be attached to an independent stationary 
frame fixed upon the main framing of the machine. The currants or other 
like fruit which are to be cleansed being placed within the apparatus, motion is 
given thereto by manual or other power; the fruit is then quickly cleansed by 
being rubbed against the sides of the machine, dirt and other foreign substauces 
being forced through the meshes of the wire casing.— Not proceeded with. 

2979. J. B. FENBY, Birmingh ery ings for safes, doors, and other doors 
and lids, &c.""—Dated 18th November, 1865. 

Tn constructing fastenings according to this invention the inventor makes the 
stems of the bolts of the said fastenings by preference of a cylindrical figure, but 
they may be made square or of other figure in cross section. That end of the 
bolt which enters the staple or recess in the safe or other door frame is expanded 
and hasa conical figure, the smaller end of the cone being at the junction of the said 
expanded part with the stem of the bolt. Two opposite sides of the expanded end of 
the bolt are cut away so as to give the said expanded end at the said cut away part 
the breadth or diameter of the stem of the bolt. ‘The expanded end of the bolt 
bas thus in cross section a nearly rectangular figure, the longer sides of which 
are flat and the short sides or ends curved. The staple or recess into which the 
expanded end of the bolt enters to fasten the safe door or other door is made of 
different figures at different parts. The front of the opening in the staple into 
which the expanded end of the bolt first enters is of a nearly rectangular 
figure corresponding to that of the expanded end of the bolt, and is of a 
length equal to the length of the said expanded end. The said rect- 
angular opening in the staple opens into a circular or nearly circular 
opening of a diameter equal to that of the larger end of the partly cut 
away cone of the end of the bolt. In engaging a bolt in its staple constructed 
in the manner described, it is necessary that the said bolt shall have 
first a sliding motion, and afterwards a motion of partial rotation. When the 
expanded end of the bolt has been shot forward aud advanced through the 
nearly rectangular opening in the staple into the circular opening therein a 
quarter rotation is given to the said bolt. By this partial rotation of the bolt 
its expanded end is placed at right angles to the opening in the staple through 
which it was first passed, and the said expanded end consequently cannot be 
withdrawn from the staple through the said opening.: The end of the bolt is 
thus firmly secured in its staple, and no amount of pressure on the end of the 
sald bolt can disengage it from the said staple. In order to disengage the bolt 
from the staple a quarter rotation is given to it, so as to make its expanded end 
coincide with the nearly rectangular opening in the front of the stapie, when 
the end can be withdrawn through the opening and the safe door or other door 
unfastened.— Not proceeded with. 

2983. S. NokRIS, Regent-street, London,‘ Knitting machines.”—A communica- 
tion. — Dated 20th November, 1865, 

This invention relates to certain improvements in the machine known as the 
Lamb knitting machine, and consists of a new and improved arrangement for 
regulating the supply of yarn. To the bed of the machine the inventor 
attaches a bridge, which is slotted to support the yarn feeder, which travels in 
the slot for the purpose hereafter described. To the feeder an arm is pivotted, 
which arm passes through a hub where a spring presses upon or against it, on 
each side of the hub, for the purpose hereafter described. The arm is formed 
into a loop at the end for the yarn to pass through, the hub heing fastened to 
the bed of the machine by means of a carved arm or bracket support, to which 
it is pivotted. Attached to this arm is a small wire, with a loop in the upper 
end ; at the side of this loop is placed a spring, and the yarn is passed through 
the loop of the wire, and on through the loop of the small wire, and thence to 
the feeder. Now, as the crank is turned, the slider is driven backward and 
forward, bringing the yarn in contact with the needles, as in the ordinary 
machine. This slider operates the needles by means of mechanism technically 
called a lock, which is the same in every particular as the one used in the 
Lamb knitting machine, and also operates the yarn feeder in the manner here- 
after described. The arm, by its vibrating motion derived from the motion of 
the slide, pulls off the yarn from the bobbin, and at the same time produces 
tension thereon, just sufficient to keep it from getting entangled. The object 
of the slot is to bring the yarn carrier or feeder in a position so that it may 
feed the yarn to the needles as they are going down.— Not proceeded with. 
2985, G. SMITH and C. RITCHIE, Upper Thames-street, London, *‘ Brushes for 

hair brushing, &c.”—Dated 20th November, 1865. 

This invention cannot be described without reference to the drawings. 

2986. G. P. HEMMING, Winchester-street, Kentish Town, and H. COYLE, Great 
Marylebone-strzet, London, ** Trap or liquid sealing to the covers of cisterns, 
pans, jars, tvbs, &c.”—Dated 24th November, 1865. 

This invention consists in forming a groove or channel round the upper edge 
of the vessel to be trapped, so that the vessel may be lifted to empty it of its 
contents, and yet such groove or channel will still retain a sufficient quantity 
of liquid for subsequent sealing without the necessity of applying fresh liquid 
to the groove or channel. For this purpose one or both of the edges of the 
sides of the groove or channel are turned over and dip into the groove itself, 
leaving space between them for the passage of the edge or rim of the lid or 
cover, and these turned over parts form a receiver, to retain sufficient liquid for 
subsequent sealing after each tilting.— Not proceeded with. 

2988. * Pitt, Cleckheaton, Yorkshire, ‘* Sewing machines.” —Dated.20th November, 
5. 





This invention relates to the application to sewing machines of an instru- 
ment in the form of a cone in combination with other apparatus, the said cone 
moving freely up and down upon the needle bar, and so adapted and arranged 
as to ensure perfect regularity in the motion of the foot which feeds forward 
the work, and at any angle at which the revolving head of the machine is for 
the time arranged to work. The said instrument or appliance consists of a 
small cone, through which the needle bar passes, such cone being placed in the 
revolving head of the machine, and’ pressed down upon the end of a lever which 
actuates it, together with the feed mechanism, by means of a spiral spring 
around the needle bar. When the machine is in motion the side of the cone 
acts against an incline upon an intermediate lever, which lever actuates the 
foot and ensures perfect regularity in the length of the stitch at any required 
angle, and upon any thickness of material which the machine is adapted for 
vperating upon, This arrangement of the lever, by acting upon the cone, 
actuates the feed without direct connection with the foot. By this combina- 





tion of the said cone with the revolving head the machine will stitch at any 

radius in an arc of 250 deg. or more, with perfect regularity in length of stitch. 

—Not proceeded with. 

2989. R. and T. E. M. WALTERS, Pelsall, Staffordshire, “ Cutting or shearing 
sheet iron and other metallic sheets or plates.”—Dated 2\st November, 


cutting or shearing one or both edges.—Not proceeded 

2990. S. BENNETT, Manchester, “ Improvements in cocks for steam, water, air, and 
gases at high pressures, and in gauge cocks and water gauges for boilers and 
sediment tubes for cocks and pipes.” — Dated 2\st November, 1865. 

cannot be described without reference to the drawings. 

2991. F. Pore, Mark-lane, London, “ Locks.”—A communication.—Dated 2\st 
November, 


1865. 
The patentee claims, First locks with a sliding plate, for cover- 


by means of a supplemental bolt that it is moved forward, so as to 
cover the key-hole when the key is inserted on the side of the lock opposite to 
the plate, but is not moved when the key is inserted on the other side, sub- 
stan as described. Secondly, he claims, in combination with the 
construction of lock described, the peculiar formation of the key, whereby 
it is made to actuate a bolt if inserted on the other side. Thirdly, he claims 
bevelling off the outer edges of the key-hole in the sliding plate for the purposes 
stated. 

2994. G. SMITH, Upper Thames-street, London, and G. SMITH, jun., and C. W- 
SMITH, Mare-street, Hackney, * Hair-brushing apparatus.”—Dated 2\st 
N » 1865. 

A ding to this i tion the patentees adapt rotary brushes for use with 
long hair by giving to the bristles a second motion, or a motion additional to 
that of rotation about the central axis of the rotary brush, in such manner 
that each tuft or set of bristles during a part of the rotation is in a position to 
act on the head, as if it were fixed to the cylinder as heretofore, and then, when 
it has acted for a sufficient time, by its second or independent motion it moves 
or turns so as to leave the hair. 

2996. A. V. NEWTON, Chancery-lane, London, “Apparatus for condensing exhaust 
steam and heating air by the heat abstracted in effecting the condensation of 
such steam.”—A communication.— Dated 2'st November,1865. 

This invention relates to apparatus in which the abstraction of the heat from 
the exhaust steam of a steam engine or other steam apparatus is effected 
wholly or in part by means of air, which is thereby heated for the supply of 
oxygen to the boiler furnace, or for any other purpose, while such steam is 
condensed for the return of its water to the boiler, or for any other use. The 
steam is received through one or more suitable inlet pipes in a number of 
upright sheet metal radiators arranged within a box or casing through which 
and between the said radiators air is drawn or forced by a rotary fan or other 
equivalent means of producing a forced circulation. The air passing rapidly 
over the exterior surfaces of the radiators takes up the heat from and condenses 
the steam, and the water resultant is collected in a hot well or other receptacle 
for being returned to the boiler, or for any otheruse, while the heated air isdriven 
by the fan or its equivalent into the ashpit or fire chamber of the boiler 
furnace, or to any other place where it is to be utilised. The invention consists 
in certain novel arrangements of the radiators within their inclosing box or 
casing, and of the fan or its equivalent, and the inlet and outlet air pipes or 
passages in connection with the fan and casing, and of the inlet and outlet steam 
and water passages in connection with the radiators, whereby such apparatus 
is rendered very effective in its operation, 


2999. T. W. NICHOLSON, Bell-yard, Gracechurch-street, London, ‘* Adaptation 
of cylinder printing machines to the double purpose of letter press and 
lithography, also a new mode of damping litho stones, and a new mode of 
registering and pointing in such machines.” — Dated 22nd November, 1865. 

This invention may be added or applied to any cylinder printing machine 
that moves with a reciprocating horizontal motion, simply substituting litho 
rollers for the usual composition rollers of the type machines. The inventor 
reduces the tiickness of a litho stone te type high, and locks it in the bed in 
the usual way of locking a “forme” in any ordinary letter press cylinder 
printing machine, where, by reason of the size of the stone, this reduction of 
thickness would make it toc thin and fragile, the cylinder of the machine must 
be elevated, together with the gear above the frame. This may be done ata 
very trifling cost, and the machine would then admit of a lithographic stone of 
the ordinary thickness being used. A little variation in thickness is already 
provided for by the screw or pressure shaft of these machines. The stones may 
be locked up as commonly practised by litho printers. It should be observed 
that if the cylinder be elevated a bed plate of equivalent thickness must be 
placed on the type table when the machine is required to be used for typo- 
graphy. The new mode of damping litho stones is as follows :—For litho 
printing the inventor constructs a damper of any suitable material, such as 
wood, galvanised iron, gutta-percha, or any suitable material, forming a semi- 
trough, that is, a beam or bar stretching across the machine between the first 
inking roller and cylinder. He pads the underside of this bar with chamois 
leather and felt, or any suitable soft material capable of retaining moisture 
He adjusts the bar by an arrangement of springs and screws to such level that 
when the stone passes under it the damp is gently pressed or wiped over the 
surface of the stone. A stud or wheel at each end projecting from the under 
side keeps the damping bar clear of the inking table. He mounts on the side of 
the bar two inches from its base a slip to form a trough (surmounted by a lid) 
of suitable depth, which he fills with water or a weak solution of gum arabic, 
honey, or borax ; this liquid is conveyed slowly but constantly by a slip of 
woollen material reaching from the inside of the trough over the lip down to the 
pad, thus providing the uniform supply of moisture to the stone alternately with ink 
during the process of printing. The supply of moisture is increased or decreased 
at pleasure by an adjustment of the lid, as also by the quantity of fluid in the 
damper trough. The inking or damping apparatus, or either of them, can be 
thrown out of gear instantly by a cam or lever. The process of pointing or 
registering is as follows :—In the beam supporting the feed table at the back of 
the cylinder he makes taped perforations two or more inches apart, into which 
he places needle points having a worm or screw at the base. Over these points 
the front of the feeding board is laid, which being perforated allows the points 
to appear above its face, upon which the sheet is placed that is to be printed. 
Upon being pressed down by the finger the sheet is perforated and fixed on the 
points ; as the printing proceeds the feeder rises to the grippers, which take 
hold of the sheet and release it from its pinned position, and pass it round the 
cylinder for printing and the work is complete.—Not proceeded with. 

3001. A. V. NEWTON, Chancery-lane, London, “ Ejectors for discharging bilge 
water, &c.”—A communication.— Dated 22nd November, 1865. 

The object of this invention is to make a simple and effective provision for 
the removal of obstructions from the induction pipes of ejectors while the 
ejector remains in its operative position. To this end the steam nozzle is made 
reversible, in order that it may be turned from the eduction pipe towards the 
induction pipe at pleasure. The ejector consists of a hollow globe with four 
openings, of which two are the induction and eduction ports. These ports are 
in line and on opposite sides of the globe. In a line at right angles to these 
ports are two openings for the ption of the hollow axle of the ejector globe. 
By means of stuffing boxes and proper packing the fittings are made air and 
water-tight for the purpose of preventing air from being drawn in between the 
axle and the openings of the globes, and also for the purpose of preventing 
leakage of water, both of which would be injurious to the operation of the 
ejector. The axle is made hollow from one end to about one-half of the length 
thereof, and near the point where the solid and hollow parts meet it is provided 
with a steam nozzle, which is fitted in line with the eduction port, and it is 
also connected with a steam pipe. A lever is attached to the solid end of 
the axle for reversing the action of the ejector. The induction port may have 
connected with it, by any well known means, a pipe, through which the water 
and other matter may be drawn into the ejector, and the eduction port is to 
have connected with it another pipe, through which the water and other matter 
is to be ejected. When the steam nozzle is turned towards the eduction port 
and steam is admitted the water will be caused to enter the ejector and be 
discharged through the eduction port. Should the induction pipe become 
obstructed it will be only necessary to briag the nozzle opposite the induction 
port, and as the steam is ejected through that port, and the pipe attached 
thereto, it will force any obstruction out of the pipe.—Not proceeded with, 

3002. S. A. BELL, Epping Villas, Stratford, “‘ Manufacture of friction matches 
and tapers.” — Dated 22nd November, 1865. 

The chief object of this invention is to expedite the drying of the igniting 
composition applied to matches and tapers, and thereby greatly to facilitate the 
making of friction matches without increasing the plant employed. To this end 
the inventor proposes to admit to the drying room streams of air impelled by 
any suitable fan or blower and directed on to the pendent ends of the matches. 
—Not proceeded with. 

3005. A. LANCEFIELD, Great Northern Railay, King’s Cross, London, “ A 
— Sor stamping or impressing railway or other tickets.”—Dated 22nd 
a ° e 

This invention relates to a peculiar construction and arrangement of ma- 
chinery or app for ping or imp g the number and date on rail- 
way and other tickets, in lieu of merely printing the same thereon, whereby 
the impressions obtained are indelibly fixed on the ticket, while the machine 
itself is of a much simpler and cheaper construction than those hitherto used 
for printing such tickets. According to one mode of carrying out the inventiou 
the patentee proposes to employ two rolling surfaces oscillating on axes of their 
own, and having their peripheries in contact with each other. These rolling 
surfaces may or may not be slightly eccentric: in the former case a gradually 
increasing nipping action on the ticket which is introduced between them will 
be obtained. One of these rolling surfaces is made hollow, so as to contain a 
type box, which can be readily removed therefrom at pleasure with a view to 
changing the number and date. This type box is held in its place by a dove- 
tailed slide, and is provided with a hinged door for the insertion and removal of 
the type. The type employed may be similar in general appearance to ordi- 
nary type, but should be made of steel, and the impressing or printing surface 
should be sufficiently sharp to partly cut or-print the impression into the 
ticket ; a stop or gauge on the opposite rolling surface serves to regulate the 























CENTRAL EvropE.—Messrs. Bacon & Co., of Paternoster-row, 
have just published a new and very excellent map of Central 
Europe, which ‘cannot fail to ota serviceable at the present 
moment, including as it does the entire area which can possibly 
be aff 


Messrs. YounG, CaRRINcTON & Co., ENGINEERS, PERTH.—We 
have just received the first double part of a very expensively got- 
up and handsome catalogue issued by this firm. derstand 
that Messrs, Young & Co. are in a position to execute large orders ; 
and to om by their catalogue, they manufacture every con- 
kin of machinery. it 
Messina.—The railroad to Giardini and ene to ee ae 
rapidly progressing, and it is expected wi comple an 
pee | to traffic next autumn. It is a single line, about 58 miles 
long, and will cost about £10,000 sterling per mile; all the 
materials, viz., rails, bridges, carriages, locomotives, &c., have 
been brought from France and Belgium. 

GEOGRAPHY AT Cabiz.—Swansea and Cardiff were for some 
months considered foul ports by the Spanish sanitary authorities, 
on account of the sus cases of yellow fever at Swansea. 
The little town of Lianelly, however, near Swansea, not being 
marked in the Spanish maps, when an English brig, the ‘‘ Brilliant,” 
arrived in November last from that small seaport, she was not 
quarantined, because they did not know where Llanelly was, and 
because the captain did not volunteer the information. 

THE West INDIAN Matt SteAMERS.—At the motion of Mr. Crum 
Ewing, M.P., the authorities of the General Post-office have 

rinted and published the exact times of each individual voyage, 
Setwesn Southampton and St. Thomas, and St. Thomas and 
Southampton, made by the Royal Mail Steam Company’s steamers 

ing the mails; extending from the 2nd March, 1864, to the 
2nd March, 1866, both dates inclusive. In another return (No. 
337), are given the exact times that the mails were received at 
Southampton, at the General Post-office, London; and despatched 
to provinces north of London; and delivered to the public at the 
principal towns of the kingdom. : 

A REMARKABLE ACCIDENT TO A Goons TRAIN.—-A goods train 
was precipitated into Bassenthwaite Lake near the Cockermouth, 
Keswick, and Penrith Railway, a few days ago. The goods train 
leaving Keswick about eight o’clock in the morning broke down 
at Bassenthwaite Lake in consequence of the snapping of the axle 
of a wagon loaded with pig iron. After travelling for about 
100 yards of the line, breaking up all the sleepers on the road, 
the whole train, with the exception of the break-van and engine, 
was thrown over the embankment on each side, some portions of 
it being projected into the lake. The bars of pig iron were 
scattered about in all directions, and the wagons were utterly 
destroyed, not one being left with the whcels on. No lives were 
lost. 

THE ATLANTIC CABLE.—So much are the instruments for signal- 
ling improved that not only can a slight fault be disregarded if 
necessary, but it is even easy to work through a submarine wire 
with a foot of its copper conductor stripped and laid bare to the 
water. This latter result, astonishing as it may appear, has actu- 
ally been achieved for some days past with the whole Atlantic 
cable on board the Great Eastern. Out of a length of more than 
1,700 iniles a coil has been taken from its centre, the copper con- 
ductor stripped clean of its insulation for a foot in length, and in 
this condition lowered over the vessel’s side till it rested on the 
ground. Yet through this the clearest signals have been sent, so 
clear, indeed, as at one time to raise the question whether it would 
not be worth while to grapple for the first old Atlantic cable ever 
laid, and, with these new instruments working through it for a 
year or so, at last make it pay its cost.— Times. 

THE ENGINEERS OF THE RoyaL Navy.—As a consequence of 
repeated remonstrances from Parliament and the press the Admi- 
ro have, we understand, at last meted out some portion of 
justice to their engineers. Mr. Thomas Lloyd, the Engineer-in- 
Chief of the Navy, has submitted the following suggestions to the 
board; they are stated to have been accepted, and will be imme- 
diately carried into effect :— 


Three inspectors of machinery serving in ) . . 
Geen FeOtGS os oc « ne each £500 7s. Id. a year. 


Five inspectors of machinery afloat” ee each £450 3s, 4d. a year, 
PENSIONS AND COMPASSIONATE ALLOWANCES. 


Pensions :— 
Widows’ If killed If killed 
ordinary pensions. in action. on duty, &c. 
Engineers for special } . 
a <<< <0 £40 oo oe £65 oe «op £50 
Engineers... «2 «+ oe oe eo £50 


a £65 
Assistant-engineers the same as at present. 
Compassionate allowances :— 
Engineers for special} == £5 to £10 .. £8 to £14 .. £6 to £12 
Engineers.. .. «. £5 to £10 .. £8 to £14 .. £6 to £12 
Assistant-engineers the same as at present. 

These measures undoubtedly improve the positions of the higher 
berths—generally given, by the way, to Admiralty protégés. That 
they can be accepted in full satisfaction of other just demands we 
do not believe. It is the next great naval war that will really 
open the eyes of the Admiralty to the real importance of their 
engineers. It will then be understood that the engineers of a war 
vessel must be men of science and of practice, full of all the 
resources and coolness in danger upon which will depend the 
safety of the whole vessel and the success of its operations. 

DAMAGE TO THE HIGH-LEVEL BripGE at NEwcAsTLE. — An 
extensive fire occurred in Newcastle on Sunday morning, which at 
one time threatened the entire destruction of Robert Stephenson’s 
famous High-level Bridge which spans the Tyne from Newcastle 
to Gateshead. The fire began at a flour-mill situated on the 
Quayside, and a large portion of which extends under the bridge. 
The sack room on the ground floor got on fire. Owing to some 
cause or other the nozzle of the fire engine set to play on the fire 
when first discovered happened to burst, and this untoward 
occurrence prevented the men making any immediate effort to 
suppress the flames. The High-level Bridge spans the river in 
two divisions—the upper one being used by the North-Eastern 
Railway Company and the lower by foot-y gers and vehicl 
A hose was immediately laid along the latter, the framework of 
which is iron with a timber and asphalte flooring; but before this 
could be done the flooring caught fire and the asphalte became 
ignited and poured down a melted torrent into the burning mill 
beneath. The aspect of the fire at that time was terrific, and was 
wit d by th ds of persons who crowded both sides of the 
river and the old Tyne Bridge lower down the river. Several 
other engines were brought up. All these combined efforts, how- 
ever, failed to arrest the progress of the flames, and before noon 
the mill was gutted and the valuable machinery destroyed. In 
the meantime attention was directed to prevent the fire spreadi 
on the bridge, and to do that locomotive tenders were d 
along the railway above and the water pumped out. The asphalte 
floor was also dug up and the connection cut between the north 
and south side of the bridge. The damage to the building and 
stock is estimated at £20,000, and the machinery £10,000 more, which 
is stated to be covered by insurance. The amount of damage done 
to the bridge cannot, of course, be estimated yet. The origin of 
the fire is not known. The mill gave employment to upwards of 
fifty men. The railway communication between Gateshead and 
Newcastle was stopped for some time. 




















. June 29, 1866. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
- OTHER DISTRICTS. 
(From our own Correspondent. ) 


On CHANGE IN WOLVERHAMPTON AND BIRMINGHAM—PRELIMINARY 
MEETING OF THE IRONMASTERS’ AssociaTION—Prices of Finished 
Iron Unaltered : The Question of Wages: The Movement for a 
Reduction in the North of England: Its Probable Success—THE 
‘WAGES QUESTION IN THE NORTH AND IN STAFFORDSHIRE Dis- 
cussED—Pi¢ Iron : Prices Down—Fai.ure oF Mr. T. Rose 
Coat: Inactive—MINING JUDGMENT—HARDWARES: Review of 
the Quarter : Continued Dulness—CovENTRY CHAMBER OF CoM- 
MERCE. 

THERE was an influential and. numerous attendance of the 

members of the iron and coal trades on Change in Wolverhampton 

on Wednesday, and there was considerable discussion as to the 
business that was likely to be at the imi meet- 
ing on the morrow. It seemed tobe the general opinion that there 
would be no alteration determined upon in the price of finished 
iron, aud that when the business peculiar to the preliminary 
gathering is over the transactions in either pig or finished iron 
will be of only little importance. Complaints were heard at 
the maintenance by the Bank of England of discount at ten 

cent. over so long a period, and strong hopes were expressed that 

a sensible reduction would take place yesterday. — few orders, 

it was reported, were being received at the mills and forges, and 

pig iron was slow of sale even at a reduction in price. 

Yesterday the preliminary meeting duly came off at the Hen 
and Chickens Hotel, Birmingham—not so pleasant a spot as the 
Stewpony, where the Midsummer preliminary meeting has for 
many years past been regularly held, and masters have, many of 
them, enjoyed a game of bowls on the green ; but although not so 

leasant, yet much more convenient for business men who assem- 

led to do business. The attendance was very numerous, and the 
views unanimous to a gratifying degree. Without any parley it was 
resolved that the ‘‘ list” rates of the past few quarters should re- 
main unaltered, and that bars should be again quoted at £9 10s., 
and the other descriptions in the usual proportion. No other 
decision could be arrived at with benefit to the trade; for although 
the tendency of the money market gave rise to much satisfac- 
tion, yet it could not but be admitted in the after part of 
the day that there exists a feeling of inertness in busi- 
ness circles—arising out of a want of confidence which 
has not yet disappeared—that cannot be stimulated by 
offers of finished iron at reduced rates, Very soon, however, it 
was conceded on all hands, a reduction must take place, 
so that losses by competition may be avoided. This will follow 
upon the course which is now being pursued by the ironmasters in 
the north of England, who have given their men notice for a re- 
duction in wages, that they may be able to make iron and sell it at 
less cost thah now. At the course which the north of England 
ironmasters are pursuing, evident satisfaction was expressed durin, 
the afternoon; but it was clear that the trade here are unpre 

to follow the example which has been set them by the masters in 

the north. The success of the movement in that part of the 

country is, however, unquestioned; and the difficulty accom- 
panying it will be less than that which would attend 
@ similar a at the present moment in South Staffordshire. 
Why the difficulty would be less there than here we need not 
enlarge upon in this place. The reasons will occur to every one at 
all familiar with the two portions of the country, but we may say 
that men who have accumulated what they consider to be a large 
sum of money, although it may be scarcely £4,000, to enable 
them, as they think, to resist a reduction of their wages, are 
unlikely to consent to any alteration against them until after they 
have felt, by wanting work to a serious extent, that the time has 
come when a reduction is necessary to the keeping of the trade in 
the district. Whilst the puddlers and millmen in South Stafford- 
shire have not recently had anything like full work, still, up toa 
week or so ago, they have had enough to enable them to 
earn wages by which they could ‘‘make both ends meet;” and 
the slackness that now prevails having set in at a time when, on 
account of the excessive heat of the atmosphere, the men can do 
very little work if they had it, their minds have not yet, by the 

force of circumstances, been brought to see the necessity for a 

reduction. Not seeing it they would “‘ not believe in it,” and so 

would be sure for a time to resist it. How long this resistance 
would last would depend upon the weather and the extent to 
whic’ they doled out their accumulated store of reserve funds. 

In the north of England the men have not lately been so fortu- 

nately circumstanced as have been their fellows here, in respect of 

the amount of work that they have been able to perform; nor are 
the men there is so favourable a position—if such a term can be 
used in this case—in respect of accumulated funds as are the men 
in the West Midlands. This being so, “‘the force of circum- 
stances” will appeal more powerfully to them than to the men 
in this district in behalf of a reduction, especially when the notice 
which they have received is accompanied with the understood 
intention of the masters to require its observance by the adoption 
of measures which, although they may be sharp for the time as 
well to themselves as to the men, yet in the end will prove the 
best for both sides. In this matter the masters in the north of 

England appear to be acting be man the principle which is regarded 

as the most humane'in modern warfare, that it is contended 

should, in the present day, be “‘short, sharp, and decisive.” 

By the time the reduction of wages has been brought about in 
the north of England the time will have arrived when the men in 
the West Midlands will see that their interests are identical with 
their masters in this matter, and that the time has arrived when 
wages must be reduced here as well as in the district which so 
severely competes with this one. 

Pigs were offered yesterday, but they were not pressed as they 
would be if the sales lately had not been so heavy. Consumers 
however, are still refusing deliveries to be made, and prices are 
half-a-crown lower, in many instances, than they were last 
quarter. 

Coal is in only small request. A dearth of orders is being com- 
plained of. 

At the close of last week the failure of Mr. Thomas Rose, of 
the Millfields Ironworks, near Bilston, was announced. It is 
asserted that an assignment has been made to Mr. Harvey, of 
North Staffordshire, and Mr. J. B. Dickinson, of Wolverhampton. 
The liabilities are set down at between £30,000 and £40,000, but 
the probable amount of the assets is not yet known. bs 

The judgment in an important mining case was delivered by Mr. 
Isaac Sy , the stip ary magistrate fo- South Staffordshire, 
in the Wolverhampton Police Court on Friiay last. The defen- 
dant was manager of the Tiled House Colliery, in Staffordshire, 
and was charged with having, contrary to the 20th special rule 
there in force, neglected on the 15th of February last to see the 
roof of the gateway and workings properly pect where required. 
It was alleged that through this negligence a fall of coal took 
place, and two men were killed and others injured. A number of 
witnesses were called to support the charge, and the case was ad- 
journed for the attendance of one man, who, however, could not 

found. No witnesses were called for the defence. “It seems 
to me,” said the stipendiary, “‘that the fair conclusion to be ar- 
rived at on the evidence is that the defendant is not guilty of the 
neglect charged against him. It appears from the evidence 
that the defendant was a very competent and careful man, 
well acquainted with his duties, having managed the pit for fifteen 
or sixteen years without any accident happening, a that during 

that time he had enjoyed and deserved the confidence of his 
master and the workmen. It also appeared that the defendant 
had, with others, examined the walling where the accident 
happened in the morning of the day when the coal fell, and that 
the side which afterwards fell and A ht down the roof with it 





was then fast, and apparently safe for the workmen. The cause 
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merits. The defendant 
summons dismissed on the ground that he is charged, as 7 
with an offence against the i 
only to chartermasters and their deputies, to managers. 
It was, however, urged in argument that a conviction might be 
sustained under the mee J the — — any men | 
@ manager against an e special rules which were fram 
= Fa one statute. I think this is not so, but that whatever ma; 
be the legal form of the conviction, it must, in accordance wi 
principle and practice, be, in fact, a conviction for the offence 
pea in the summons to which the defenda::t appears, and for 
that only.” 

We have arrived at the end of the quarter, which has not been 
one of unvaried activity. On the contrary, the close is almost a 
contrast to the openi Whilst at the beginning of the quarter 
there was an active trade being done, at the close manufacturers 
are becoming apprehensive of a want of orders. The specifications 
in hand up to a week have been sufficient to keep the works 
tolerably well vdhee ark ig and some of them busily so; but the 
disturbance in financial matters, coupled with the war upon the 
Continent, and the high price of money, has nted fresh wants 
being exp an: ike an e extent. A steady 
but quiet trade is being done with the United States, and also 
with Canada. Our Antipodean colonies are continuing to be ex- 
cellent customers, but the demand from India is seriously falling 
off. The withdrawal of orders from our Indian empire is the 
result chiefly of the yn of our home trade, and until 
matters have become settled here, no improvement can be ex- 
pected in the East. Manufacturers fear that at home we have 
not yet seen the worst of the results of the cruel “ ing” of 
the London Stock Exchange. The principle of limited liability 
has afforded an opportunity for the investments of small savings, 
which has been taken advantage of by almost —— re 
sesses capital. All these will find their property deteriorated in 
value, and will therefore refrain from mall os any purchases that 
they can a do without. Then, tradespeople and others who 
would buy for sale are having their means curtailed by the fact of the 
capital of debtors being locked up in joint-stock concerns that are in 
course of liquidation, or who are themselves creditors to debtors of 
such concerns. ll these influences induce an amount of caution 
on the part of purchasers, both in the wholesale and the retail 
markets, that occasions the slackness which we have described. 
The next few weeks cannot, it is thought, but be quiet. But if 
England continues to occupy her present independent position in 
respect of the quarrels upon the Continent—and what course our 
new Government will take in this matter is doubtful—there is 
ground for hoping that financial disturbances will no longer exist, 
and that a more healthy trade will be perceptible before the middle 
of the ensuing quarter. 

At the various hardware establishments throughout the West 
Midlands very little has taken place since we last wrote. 
A tour, commencing at Birmingham, and thence through the dis- 
trict to Wolverhampton, reveals a very palpable fact—that a great 
deal more could be done if necessary, and if the supply of orders 
were to increase. But, as we have stated above, manufacturers 
are hopeful of a better state of things; and a reduction in the 
price of money would be regarded as the first step towards this 
—— result. 

e Coventry Chamber of Commerce, which, as we stated a 
short time back, has been resuscitated, held their first quarterly 
meeting on Monday. A committee was formed to consider a very 
desirable project—that of establishing an exchange of commerce 
in the town; and, after some business of local importance only 
had been transacted, the meeting adjourned to a future day, for 
the purpose of considering what action should be taken by the 
chamber with a view to obtain some modification of the Bank Act 
of 1844, the operations of which were loudly complained of by 
several members, 
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for himself, but if any 
ies canbekel ty neplng: @ high ocleghun to.tie coal, Oa ond 
e us a high e um to the an 
phn e manager. Interesting addresses were 
Mr. E. Kennard, Mr. Paton, Captain Murphy, 
and others. The féte was ao most su one, and e i 


Mrs. Paton; Mr. F. Banister, C.E., and Mr. H. E. Wallis, C.E., 
of the London and Brighton Railway, &c. 

The South Wales Bituminous iery ietors held a meet- 
ing last Thursday at Cardiff, when the following resolutions were 
unanimously ad :—That an association be formed to be 
called the South Wales Bituminous Colliery tion, and this 
meeting pledges itself to support, and to make application toe the 
secretary for admission to membership in the manner proposed in 
the ruies. That this meeting adopts the pro rules for the 
association, with the amendments as p and requests the 
gentlemen who were ——_ as a committee at the last meeting 
to reconsider, adopt, and alter the rules in accordance with the 
suggestion of this meeting.” It was the emphatic opinion or all 
present to resist the demand of the men for an advance of —— 
A meeting of the colliers employed in the Rhondda Valley 
also been held, when, after a great deal of discussion, it was 
decided that all who hav» ee | given notice to their employers 
for an advance of wages should stand firm, by that resolve, and 
that all who have not yet adopted that plan should do so forth- 
with. The conduct of the men in adopting the course they are 
at the present time is generally condemned throughout the district. 

At the police court, A on Tuesday, six men, principall, 
hauliers in the Dunraven colliery, near Khondda, were 
with threatening and intimidating three Irishmen employed in the 
same colliery. It was proved thet the defendants, with others, 
attacked the complainants and forced them to leave the works, 
alleging that they worked under wages. The bench bound them 
all over to keep the peace for twelve months. 





e was d on Monday of the old Chepstow 
Bank, trading under the firm of Snead and Co., the i —_ 


= being John Best Snead and Amy Marian Sn 
k was established in 1827, and the London agents were the 
London and Westminster Bank. It is feared that the failure will 
turn out far more disastrous than was at first expected. It is 
alleged that Mr. Snead has made no imprudent advances, and 
that the general business transacted was a perfectly sound one. 
The firm of Messrs. Oliver Chapman and Sons, timber and bark 
merchants, of Chepstow, whose failure has also taken place, was 
one, if not the t, customer of Mr. a there is little 
doubt that this was the sole cause of the downfall of the 
bank. It is stated that bills representing £60,000 to £70,000 were 
passed to the account of the firm in the usual way, bearing the 
signature of a first-class Live’ l house. These turned out to be 
forgeries, but unfortunately the discovery was made too late to 

revent the money being paid. As the bank was the only one in 
Chepstow its stoppage caused a profound sensation. It has not 
transpired what the liabilities are, but they are not supposed to be 
py ns to the last return the note circulation amounted 
to £9,387. 








SCOTLAND—ITS TRADE AND OPERATIONS. 


(From our own Correspondent. ) 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

THE IRoN TRADE : Dulness Still Prevailing: Imports ef Iron Ore: 
Prospects of the American Trade—THE STEAM AND House Coa 
TRADES—THE SUSPENSION OF PRICE, MARRYATT, AND Co, -- | 
RAILWAY Bits —THE BLAENAVON WorKS: Grand Féte—Tue 
THREATENED STRIKE OF COLLIERS: Mecting of Masters and 
Men—CHARGE OF INTIMIDATION—SUSPENSIONS OF SNEAD AND,! 
Company, OLD CHEPSTOW BANK, AND OF OLIVER, CHAPMAN, 
AND Sons, | 

THE iron trade of South Wales still continues in a languid state, 
and the few transactions that have taken place in the home market are 
of no importance; but yet there is a slightly improved tone, and it 
is hoped that the result of the preliminary ting of ir ters | 
which will be held this week will create a feeling of confidence, 
and be the means of inducing buyers to give out orders more | 
freely than they have of late. It is well known that there are a | 
good many orders on hand, and should the money market become | 
easier present quotations will not stand in the way of more busi- | 
ness being done. We have to announce the first local bank failure | 
in this district since the commencement of the financial crisis; it is | 
that of Snead and Co., bankers, of Chepstow, by which the staple | 
trades of the Forest of Dean will be considerably affected. The 
other banks of the district are looked upon as pretty firm, but | 
still those continual “mishaps,” as they are Annan | create a | 
feeling of distrust most prejudicial to commercial operations. Of 
late a large quantity of iron ore has been imported at the several 
local ports, which shows that there are yet many orders on hand 
unexecuted. The exports of railway iron have been less than 
usual, but this does not arise from any falling off in operations at 
the works, but from the differences which exist between the 
merchants and shipowners as to the rate of freights. The con- 
currence of the American House of Assembly in the re-construc- 
tion resolutions of the Senate House has imparted a firmer tone 
of confidence in the markets of that country, and it is hoped that 
no other obstructions will arise to check the current of activity 
which is shortly expected to set in. Business with Russia con- 
tinues good. With the other foreign markets there is no change 
to note. Pig iron is in moderate request, and the rally in tin 
plates is maintained, but no further improvement has taken 
place. The foreign demand for steam coal ceps up, but colliery 
proprietors are greatly contracted in their operations on account 
of the present uncertainty which exists in the freight market in 
consequence of the war on the Continent. The inland inquiry 
continues brisk, and the metropolitan and midland markets are 
taking considerable quantities. In the demand for house coal 
there is no alteration. 

The principal cause of the suspension of the old-established 
banking firm of Price, Marryatt, and Co., is said to be a lock-up, 
variously stated to be from £150,000 to £250,000 in one of the 
South Wales ironworks. This refers to the Ynyscedwyn Works, 
near Swansea, formerly carried on by the firm, and stopped some 
four or five years ago. Since then the works have been re-started 
under the management of Mr. 8. H. Blackwells, who has suc- 
ceeded, as noticed in last week’s ENGINEER, in overcoming the 
difficulty of making anthracite coal available for iron smelting, so 
that there is a fair Te nee’ of Ynyscedwyn yet returing some of 
the capital expended upon it. 

The following bills have been read a third time in the House of 
Commons and passed:— Brynmawr and Blaenavon Railway; 
Buckley and Wrexham, Mold, and Connah’s Quay Railway Com- 








THE GLascow Pic IRoN MARKET—SHIPMENTS DURING THE PAST 
Werx—TuHe Manuracturep Iron TrapE — IRon AND IRON 
Goops EXPORTED DURING THE PAST WEEK—-THE COAL TRADE, 
AND EXPORTS DURING THE PAST WEEK—TRIAL TRIP OF THE 
STEAMER PETREL—TRIAL TRIP OF THE OSACA (8,8.)—TERMIVA- 
TION OF ONE LOCK-OUT, AND COMMENCEMENT OF ANOTHER IN 
CONNECTION WITH THE IRON TRADE—MELANCHOLY ACCIDENT 
FROM A CHAIN BREAKING, 

Tue Glasgow pig iron market has advanced about 4s. per ton 

since this day week, owing to the resolutions of the ironmasters to 

reduce the make by blowing-out one-fourth of the furnaces. A 

considerable business has been done at from 56s. 6d. to 57s. 4}d. 

cash, closing oy! at the following quotations :— Mixed Nos. 

warrants, from 57s. 14d. to 57s. 3d.; No. 1, G.M.’B., 58s. to 58s. Gd. ; 

No. 3, 57s. to 57s. ; Gartsherrie No. 1, 64s. to 65s. 

The shipments of the week, it will be observed, continue some- 
what in excess of those of the corresponding week of last year. 

Foreign and coastwise were'as follow :— 





Same werk 
Ports. Foreign. Coastwise. Total. fast year, 
Tons. Tons, Tons. Tons, 
Glasgow «+ «2 eo 1,934 oe 2,195 . 4,059 °° 255" 
Port Dundas... .. — o- None oe -- . on 
Bowling® «6 o — oe 230 ee 270 ee a0 
Ardrossan ee) =oe =1,550 oe 2,545 ee 4,015 48 
Troou «es oe of ee 96 ee 96 oe 10% 
Ayr oe 08 ee _- se 2 oe 52 624 
Grangemoutht .. 1,458 oe 755 ee 2,213 o 2,011 
Leith oe ce co 1,928 oe 15 ee 1,943 o- 2,442 
Alloa & Charlest'nt 202 oe 110 ee 312 oe 74 
Ho'ness «+ oe oe 6S oe 125 oe 190 oe 605 
Burntisiand .. «65 — e+ Mo return .. - o 15 
Total «+ «+ 7,137 oe 6,113 +» 13,250 oo §«—.:12, 086 
* Besides 452 tons sent to Greenock per lighter. 
+ Besides 510 tons sent to Leith for transhipment. 
+ Besides 90 tons sent to Leith for transhipment. 
Manufactured Iron.—-There is very little to report in 


this market; prices continue much the same. The termination, 
in a great measure, of the lock-out in shipbuilding, aad the 
improvement in the price of pig iron, have brought round a better 
feeling, and already the inquiries are more numerous for ware- 
house. In ship plates and angle iron there is little doing, and 
rices are nominal, We quote the fellowing as current rates:— 
irst brands, common iron, £8 per ton; second quality, £7 10s. to 
£8; nail rods, £8 to £8 10s.; angle iron, £8 28. 6d. to £9 10s. ; 
| aap £8 17s. 6d. to £11, free on board, less usual discount. 
ron exported to the following ports last week:—From G w to 


Batavia, es and Sourabaya—bar, 31 tons; wro 3: 
—_ ditto axles, | tons; galvanised, 101} tons; to Bomber. bart 


i} tons; i 30} tons; cast, 8} tons; ditto pipes, 32} tons; 
wrought work, 3} tons; ditto rivets, £35; galvanised, 4} tons; 
4 tons; sheet, 6} tons; to Brest— 175 tons; 


> £25; plate, 
to Buenos Ayres—cast sleepers, tons; ditto wedges, 8} tons; 
wrought tie-bars, 10 tons; to Calcutta--bar, 40 tons; cast chairs, 
37 tons; ditto sleepers, 526 tons; oa tie-bars, 107 tons; 
Cienfuegos—cast furnace bars, 6 tons; ditto pipes, 12 tons; 

pots, 7 tons; wrought tie-bars, 15 tons; to Dantzic—pig, 76 tons; 


£17; to 
tons; to Halifax— tons; ; 
tons; wrought knees, 14} tons; sheet, 2 tons; to Havre— 


tons; to &e. pipes, tons; wrought anvils, £5; 
ditto bolts, £1 10s.; to Mon pipes, 265 tons; to Nantes 
—pig, 300 tons; to Negapatam—cast railway chairs, 102 tons; 
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Korsber—pig, 60 tont ;"to 
st pipes, 84 tons; td St. Vallery 
oln F 5 a; : ~ 
Gane ky PAS TA see 
Goals ave been in limited demand for home use, and prices are 


§ 
a ed. The following advices of coal shipmentg at the prin- 
cipal ports show an amount rather under that of tha corresponding 
week af test tase The returns are :— a 

‘oererr. 


+s 4,282 

+. 329 

oe 2,514 

o- GIDL .. 

«- 1,890 

oo | 99T r 
Totals.. .. 5,348 +o 13,438 e+ 19,903 +. 22,816 

Goals exported to the following ports last week: —From Glasgow 
to Batavia, &c., 30 tons; to Bugads Ayres, 15 tons; to Surinam, 
147 tons. From Ardrossan to Cherbourg, 95 tons; to. Malaga, 
235 tons; to Rochelle, 142 tons. From Grangemouth to Bantzic,. 
480 tong; to Faxae, 130 tons; to Griefswalde, 405 tons; to Honfleur, 
155 tons} to Horsen, 45 tons; to Kolding, 50 tons; to Korsoer, 
33 tons; to Lubeck, 250 tons; to Memel, 170 tons; to Rostock, 
168 tons; to Stralsund, 37; to Hordingborg, 66 tons. From Leith 
to Constantinople, 750 tons; to Dunkirk, a quantity; to Flushing, 
80 tons; Mandel, 954 tons; to Petersburgh, 15 tons. From Granton 
to Croristadt, 150 tons. 

The favourite river steamer Petrel, having undergone such im- 

rtant alterations as to be considered almost a new vossel, had a 
Frial trip down the river on the 22nd inat. to test her abilities pre- 
vious fo being put on the Largs and Arran station for the season. 
Shortly after ten o'clock the steamer started for the Broomiclaw 
with a number of gentlemen on board, curious to see whether the 
expenditure of nearly £3,000 in new boilers, new paddle-wheels, 
pes oa floats, new hurricane deck, engine framing, and other im- 

rovements, had had the desired ¢ vect. At Gourock a few coast 
Friends of the owners were taken gn board, and afterwards the 
steamer proceeded up the H»', Loch, when a most sumptuous 
repast was served up by the steward, Mr. Frank Cruikshanks. A 
hearty response having been given to the usual loyal and patriotic 
toasts, ‘ Gacooss to the steamer Petrel, and health to her owners,” 
was given and most onthusiastically received and replied to. “The 
steamer reached the Broomielaw about six o'clock, having run from 
Gourock to Glasgow, in 1h. 45 min., her performance throughout 
thoroughly satisfying all on board. 

The steamship Osaca, a fino barque-rigged steamer of 650 tons 
B.M., built for the East India trade by Messrs. Alex. Stephen and 
Sons, and fitted by Messrs. James Howden and Co., with engines 
of 90 nominal horse-power, was tried by running between the Cloch 
ani Cumbrae Lights on Thursday. The speed attained, against a 
moderate breeze and partly against the tide, was 10°64 knots, or 
1226 miles per hour, being considerably above the speed contracted 
for. The whole trial was of the most satisfactory kind, the engines 
working admirably and without heating. 

In the west of Scotland we havé no sooner, in fact scarcely got 

one great dispute between capital and labour settled, than we are 
into another equally great, to all appearance more obstinate, and 
having the same effect on engineering as the forn.er. Tho lock- 
out on the Clyde by the shipbuilders and engineers of their work- 
men has now terminated, and as we have all along predicted the 
workmen are the sufferers, and the workmen have had to yield. 
They are now glad to get back to their former employment, and 
the masters are now in a position to dictate almost any terms; but 
although one class of eS aa have been taught a severe lesson, 
it seems to have no influence whatever upon another class to 
prevent them from doing likewise. : 
* The colliers and miners are determined to resist any reduction of 
wages made by their emplovers, and although the price of pig iron 
has fallen nearly 30s. per tun within the last few months the men 
will in no wise submit to reduced wages. The masters have, 
therefore, agreed to blow-out a portion of their blast furnaces, 
so that the production of pig iron may be reduced some- 
where about 32,000 tons per month, an amount of pig iron 
which will require about 80,000 tons of coal for smelting, and 
upwards of 40,000 tons of ironstone and limestone. In- 
stead of having somewhere like 133 furnaces in blast there will 
not be more than ninety-three, perhaps one or two less,so that 
pig iron may continue to rise in price. On the 25th inst. there 
was a large meeting of miners, numbering upwards of 6,000, who 
pledged themselves to resist to the uttermost the proposed reduc- 
tion. Such feelings between capital and labour must have a 
disastrous effect upon the country at lacge; it is to be hoped that 
both masters and workmen may get their eyes opened, and that 
the workmen especially may see their false position ere it be 
too late. 

A very melancholy accident occurred on the 21st inst. at one 
of the Coltness Iron Company’s pits, near Crofthead, by which 
four men have lost their lives. It appears the pit is one which 
had been previously worked out, and that it was being put in 
order to relieve another pit of water. Four men went in the cage 
for the purpose of being lowered to the bottoin of the shaft, when, 
from some cause or other, the chain broke and the cage was pre- 
cipitated to the bottom. 


Glasgow... 
Greenock .. 
Ardrossan .. 


Grangemouth .. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our Coriespondent.) 


LivERPOOL: Hoylake Railway : The Mersey Dock Estate: Birken- 
head Finances and Bocks—Nonrtu-Eastern District: Tradeat 
Stocktun, Jarrow, &e.—State oF TRADE: Clorcland: Sheffield— 
Unsiteo Kixrepom Terecrara Compaxy—Tus Nortuempera 
Srzam Yacut. 

As regards the Liverpool district we may note the fact that the 

Hovis @ Railway has been opened for traffic. ‘The total protit 

realised ¥ the warehouses of the Mersey Docks and Harbour 

Board in the past financial year was £43,19:. The finances of the 

Birkenhead Commissioners appear to be in a tolerably satisfactory 

state, The ferry account shows, hewever, symptoms of a declining 

nett revenue in consequence of ‘a rise in coal and wages and an 
increased consumption of fuel by the * e boats. Messrs. ©. 

MacIver and Co. are about to place on the Liverpool and Glasgow 

station the Buffalo, one of the Belfast and Glasgow royal mail 

age steamers. The visit of the Duke of Edinburgh last week 
more especial reference to the opening of the Birkenhead 

Docks, and & few details with reference to those works will 

accordingly be interesting. The Birkenhead Docks are con- 


— 


in “a creek of the Mersey, formerly known as Wallasey 
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i Mersey 
nceforth it became incorporated with 
control. and management of that body. © 8 
be possessed “of the property not much 
devolopment of the works, for total 
_ and in-use amounted tolittle more 
of the most = oye features of 
dock, called the Great Flea 
gtengit of one and a half miles, an 
of four mi This is subdivided into the 
eS eeeers 1 in width, crossed by an 
ching the West Float, on its southern 
ins attached to the engineering establishment of 
. Peto, Betts, and Oo., and the copper ore works belong- 
ing to Messrs. Logan and Co. On the same side are two gravings 
docka, each 750£t. in length, having accommodation and applian 
for the repair of ships of the largest class. Coal-yards, for the 
accommodation. of that important trade, and coal hoists, worked 
by hydraulic machinery, for the rapid loading of coal into vessels, 
and coal tips for barges, are placed on the margin af the south 
quay; also a powerful crane, capable of lifting gixty tons. A basin 
and iandslip, for the discharge of timber, are also provided on 
the south side. On the southern side of the East Float an esta- 
blishment for the testing of ehain cables and anchors forms an 
important featura. Two machines, capable of testing up to 300 
200 tons respectively, have been ‘at work here since April, 
4863, and additional machines, specially suited for the testing of 
anchors and for experimental work, are about to be supplied. 
Fhe establishment occupies a large area, and possesses rail- 
way conveniences, water frontage, and powerful hydraulic 
crane accommodation. The testing machines are worked by 
hydraulic power, and have been fitted up by Sir W. G. Armstrong 
and Co. ‘Three large stacks of warehouses for general mer- 
chandise, and a capacious closed shed for the storage and protec- 
tion of goods, also stand on the south key of the Bast Float. 
The goods station of the Birkenhead and Cheshire Railway 
Company, with its extensive warehouse aud shed accommoda- 
tion, is on the north side, and a range of quay space 250ft. in 
width, bounded by a wide marginal road, extends the whole 
length of the float. Special accommodation for the corn trade is 
being provided on the north quay of the East Float in the 
formation of a canal dock, and by the construction of four costly 
and extensive piles of warehouses, six storeys high. The copper 
ore works of Todd, Naylor, and Oo. are situated at the western ex- 
tremity of the north quay. A line of railway in connection with 
the main systems of the country traverses the quays surrounding the 


ua 


length, and openings which give access to the system are of the 
most complete character. Of these the most important are the 
great northern entrances now inaugurated. They comprise an 
Outer basin or embayment, 44 acres in areca, opening from the 
river, and leading to a lock 350ft. in length and 100ft. wide, and 
two smaller locks of 50ft. and 30ft. wide respectively. These 
entrances communicate With . dock of 8} acres area, named the 
Alfred Dock. This is connected with the Great Float by passages 
and locks of similar width to those of the euter entrances just 
described. Iron swing bridges, with double roads and railways, 
cross the inner, entrances; an elaborate system of hydraulic ma- 
chinery is provided for opening and shutting the dock gates and 
bridges, for regulating the sluicing apparatus, and for working 
powerful capstans on the duck quays. ‘The sills of these entrances 
are laid sufficiently low to admit of tho reception of the largest 
class of vessels during all tides in the year. 
most part of granite from the quarries in Scotland belonging to the 
dock board, supplemented by ashlar from the Penryn quarries in 
Cornwall. The character of the work is that originally introduced 
by the late engineers, Messrs, Jesse and J. B. Hartley, and which 
has been continued by Mr. G. F. Lyster, the present engineer to 
the estate. The entrance to the Great Float from the southern 
margin of the estate was through the Morpeth and Egerton Docks, 
two small docks of about seven acres, which were constructed 
by the former proprietors, and which formed the sole amount 
of dock accommodation for Birkenhead when the property 
passed into the hands of the Mersey Board. The outer of 
these two docks, the Morpeth Dock, is now closed for altera- 
tions, and the Egerton Dock is temporarily occupied by the 
London and North-Western and Great Western Railway 
Companies. The new Morpeth Lock is a finished work, 400ft. in 
length, and 85ft. in width ; and can, should necessity arise, be 
used as a graying dock. 


the Morpeth Lock, was open and in use, 
the Agincourt was placed for the purpose of being fitted out, after 


converted into a wet dock, occupies a position nearly midway 
in the river frontage of the’ estate. The land 
southward, 
110,000 superficial yards, is held on lease by the London 
and North-Western and Great Western Railway Companies, 
for stations. It is contemplated to construct sheds, warehouse 
accommodation, &c., for the carrying on of the important traffic 
which is being developed. ._The North Reserve is another large area 
of land, lying towards Seacombe, and is covered on its shore 
margin wit’: shipbuilding yards. The total area of the Birkenhead 
estate is 40, acres, of which 167 acres are er space, with nine 
miles of quaage, the remainder being appropriated to quays, 
warehouses, 1s; business yards, and roads. The expenditure 
by the Mersey Board, since the incorporation in 1858 of the 
property with that of the Liverpool estate, has been about 
£5,000,000. ‘The premises of the Mersey Dock Estat: 
an area of 1,034 acres, having 255 acres ef water 
eighteen miles of quays. 

It is stated that one Middlesbro’ firm, Messrs. Backhouse and 


space, with 





} Dixon, have decided to close their yard for a while, and their men | 


| will be paid off next week. At Stockton Messrs. Pearse, Lock- 
wood, and Co. have several ships to finish, and are consequently 
' busier than their neighbours. Yesterday (Thursday) they were to 
; launch a 900 tons screw steamer. Business keeps tolerably active 
| at Jarrow. All departments of Messrs. Palmer and Co.’s extensive 
| works at that place seem to be in full employment. Messrs. 
| Palmer and Co. will launch a large transport for the Government 
in the beginning of August, this vessel being further advanced 
than the two vessels of a similar size building by other firms for the 
Government. 
American trade, are also in hand. Qne is well forward and nearly 
plated, while the other is half in frame. The firm has an order for 
three vessels of a like description for the American trade. 
Palmer's building yard at Howdon is not so busy. ‘Phe vessels on 
| hand thero are mostly of the collier class. At Hartlepool Messrs. 
| Pile, Spence, and Co. have received orders for four steamers, three 
being intended for the West India and Pacific Steam Navigation 
Company, to be used in the East India trade. Alterations have 
just been completed in the blacksmiths’ department of this firm, 
the shop being sufficiently extended to embrace fifty new black- 
smiths’ tires, and there is also added a new steam hammer. 

The tone of the Oleveland iron trade is considered to have 
slightly improved, but it is ‘still depressed. A ‘reduction in the 
rate of wages has been seriously contemplated by the masters, and 
if the present low prices of pig iron continue they consider they 
have no alternative but to propose a corresponding reduction in 
labour. In manufactured iron there is no improvement yet reported, 
ome manufacturers being entirely without specifications for plates, 
and orders generally being slowly received by tbe large firms, 
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Canadian are 


and 
few ae I descriptions i 3 of i 
distant ‘markets’ of “any impobiancé © 
Continent at present the po: ana 4 d 
orders, and the Bombay crisis has checked the tendenéy to im- 
provement At ae = market. “ The liome orders are small from 
pod thy of. th — = 2 nearly all’ branches. The steel 
le is r than for some time past, several of the —— 
houses having only gpg am pee for their men.’ r 
Bessemer steel there is a conti good demand, but generally 
the heavy branchés ars languid.’ Somie of the cutlery manufac- 
tarers have fair orders on hand, aud on the whole the men are 


fairly employed. = 

Phe United Ki Telegraph Company has now in operation 
at its station af Néwcastle and other parts of its lines the inge- 
nious apparatus known 4s the Hughes printing telegraph, of which 
we beli¢ve they have the exclusive use. “The messages sent are 
printed by the action of the electric fluid in neat Roman Settee 

arbitary sigaals are done away with, and the 1 sage 

may be forwarded to the recipient in precisely the same conditian 
as that m which it leaves the ‘machine. © Tn = aay eae 

A fine steam yacht, the Northumbria, built by Messrs. Mitchell 
and Oo., of Low Walker, for Mr. G. R. Stephenson, is now nearly 
ready for sea. She will proceed to Cowes, and thence to Alexan- 
dria, with Mr. Stephenson and family on board. , 
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THE INTERCOLONIAL EXHIBITION. — The arrangements for the 
Intercolonial Exhibition at Melbourne are progressing steadily. 
| The Government of Tasmania has joined in the movement, 

and appointed a local body of commissioners, and a similar step 
| has been tuken by the Government of Queensland. The products 
| and articles sent from Queensland to Melbourne will be previously 
| inspected at a local exhibition at Brisbane. New South Wales and 

South Australia are gradually taking up the movement. It is ex- 

pected that Tasmania will principally contribute specimens of her 
| ornamental woods and her building stones of marble and limestone. 
| The other substances from this distrtct will consist principally of 
samples of bituminous and anthracite coals, agricultural produc- 
tions, wool, oil, tanning substances, and mali liquors. The direc- 
tors of the Intercolonial Exhibition have also formed themselves 
| into a committee for the management of the Victorian products in 
the Paris Exhibition of 1867. The secretary suggests that in the 
Payis Exhibition the products of the Australian colonies should be 
exhibited as a whole, and not, as in London, be divided by walls 
12ft. high. Thus handsome groups of cases might be devised, cach 
| having its own peculiarities, but offering facilities for comparison, 
and looking well as a whole. The wools of each colony, for 
instance, would make a handsome and instruciive group of cases. 
Sir Redinond Barry will be the special executive commissioner to 
represent Australia in the Paris Exhibition of 18467. 

Tue Fest Locomotive xn AucktaNp. — Early in February 
last the commissiéners of the board of the Auckland and Drury 
Railway assembled to witness the trial under steam of the first 
locomotive ever seen in the province. The engine, with its wheels, 
| was first raised clear of the rails, and Mr. Thomas Cheeseman, tiv 
chairman of the board, sounded the whistle and turned on the 
steam. The gearing and other parts all worked with perfect case 
| and Smoothness, so the enginé was lowered down to the rails and 

run backwards and forwards on the short length of line completed. 

The engine was made by Messrs. Manning, Wardle, and Go., Leeds, 
| Yorkshire, and was sent out per the Andrew Jackson. It is a tank 
| engine of the inside cylinder ‘class, with six wheels all coup!ed 
| together. The oylinderts are 1lin. ‘digmeter, ahd i7in. gproke; the 
| wheels are 3ft. diaihetér, with Lowmoor iron tires; the 1 wheel 
| base is 10ft. 2in.; the barrel of the boiler is 7ft. din. long by 
| 26. Sin. diameter, and of best Yorkshire plates; the internal fire- 
| box is of copper} the brass tubes, seventy-dight in number, are Zin. 

in external! diameter; a saddle tank, holding 400 gallons-of water, 
| is placed on the top of the boiler, making the total weight of the 

whole engine about sixteen tons. It is fitted with very powerful 

brakes, because of the heavy inclines on the railway, and it will at 
* once commence its work at ballasting the entire line. 
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iu the casing above the before-mentioned ovens, in which spaces are fixed two 
boilers or vessels projecting through the top of the casing, where they are pro- 
vided with covers. Spaces exist between the bottom surfaces of those boilers 
wad the top surfaces of the ovens, as also between the sides of the boilers and 
the surrounding casing, which spaces communicate by means of the before- 
mentioned openings with the fire-grate, and are provided with partitions so 








irranged that the flames and hot gases from the fire-grate are caused to cireu- 

tirst through the spaces between the bottoms of the boilers and the tops 
of the ovens, and then to pass through apertures iu the said partitions into 
the spaces surrounding the sides of the boilers, whence the products of com!ustion 


escape tuto a tu The sides of the oven are protected from immediate contact 
with the fire by means of thick tron or fire-brick cheeks The ovens pass 
through the casing in front where they are provided with doors 


2074. H. CLIFTON, Queen's Hot St. Martin's-le-Grand, Loudon, * Sewing ma- 
vs.” —Partly a communication Dated 18th November, 1865 
This invention has for its object so constructing sewing machines that they 





may at one time be used for plain sewing or stitching and at another time fur 
stitching over the edges of button-holes or over the edges of fabrics. Ln sewing 
machinery for stitching over the edges of button-holes it has before been pro- 
posed to employ a hook or instrument to take a loop of the shuttle thread from 
below the fabric and pass it over the edge of the fabric on its upper slide, so 
that the neetle in descending may pass through the loop 
invention the patentee moun's the hook or instrument that i+ for taking the 
loop of shuttle thread from the under to the upper side of the fabric on an axis 
to which a reciprocating rotary motion, and also a rising and falling motion, can 
be imparted. The axis is received in a recess tn the race, and to 
impart the motions above-mentic to it the inventor places on the 
lower end of the axis a toothed whicel, into which gears a toothed segment 
capabie of turning at its centre on a fixed pin; a reciprocating to-and fro 
motion is imparted to the segment by connecting link which connects it with 
a lever actuated by a cam on the main axis of the machine, The to-and-fro 
reciprocating motion of the segment gives a reciprocating rotary motion to the 
axis; around the exterior of the axis is formed a groove passing spirally from 
one end of the axis to the other; into this groove a fixed pin enters, so that, 
when the reciprocating rotary motion is given to the axis, it is at the same time 
caused to move endwise to and fro. The shuttle of the machine is actuated in such 
manner as to cause it first to advance to a distance, then to stop, and afterwards 
to recede, again advance to carry its thread through the loop of the needle 
thread, it being the object to first slack its thread, then to take up the slack, 
and afterwards to pass it through the loop of the thread. 

3975. T. Lazarus, Birmingham, ** Bows or ties for articles of dress."—Dated 
isth Vorember, 1865. 

This invention consists in making the said bows or ties of thin sheet metal or 
metallic alloy, or of bone or ivory, or other hard metallic substauce.— Vot pro- 
ceeded with. 

2078. A. RICKETT, Birmingham, “ Apparatus for cleaning or dressing currants 
and other fruits.’ —Dated 20th November, 1865. 

This machine or apparatus is placed in a horizontal! position, and, unlike other 
machines now employed for a similar purpose, the brushes which are employed 
to cleanse the fruit are arranged in connection with certain arms, which diverge 
from the centre or main shaft of the machine, the said brushes not being attached 
directly to the revolving shaft itself. .A horizontal shaft revolVing in suitable 
bearings being provided, the inventor affixes near each end of the said shaft 
four or more arms, each arm at the one end of the shaft being placed imme- 
diately opposite another arm at the other end of the shaft. Between each pair 
of arms so situated, and near their outer extremities, he affixes a circular 
brush, carried upon a spindle passing through each arm. Upon one end of the 
spindie he fixes a toothed pinion, which gears into a wheel of suitable diameter, 
tixed upon the frame concentric with the shaft which carries the arms. By 
these means, when the shaft with its arms, brushes, spindles, and pinions, is 
caused to revolve, a separate revolution of each spindle and brush is obtained, 
contemporary with and in additior to their primary revolution around the main 
shaft. The whole arrangement is surrounded by and contained in a wire zauze 
casing with closed ends, into which the fruit intended to be cleansed is placed, 
suitable doors or other contrivances for its introduction being provided. The 
external wire gauze cylinder may either be attached to the arms and cylinder 
ends, and revolve with them ; or it may be attached to an independent stationary 
frame fixed upon the main framing of the machine. The currants or other 
like fruit which are to be cleansed being placed within the apparatus, motion is 
given thereto by manual or other power; the fruit is then quickly cleansed by 
being rubbed against the sides of the machine, dirt and other foreign substa:ces 
being forced through the meshes of the wire casing.—Not proceeded with. 

2979. J. B. FENBY, Birmingham, * Fastenings for safes, doors, and other doors 
and lids, &c.’—Dated 18th November, 186 

In constructing fastenings according to this invention the inventor makes the 

stems of the bolts of the said fastenings by preference of a cylindrical figure, but 
they may be made square or of other figure in cross section. That end of the 
holt which enters the staple or recess in the safe or other door frame is expanded 
and hasa conical figure, the smaller end of the cone being at the junction of the said 
expanded part with the stem of the bolt. Twoopposite sides of the expanded end of 
the bolt are cut away so as to give the said expanded end at the said cut away part 
the breadth or diameter of the stem of the bolt. The expanded end of the bolt 
has thus in cross section a nearly rectangular figure, the longer sides of which 
are tlat and the short sides or ends curved. ‘The staple or recess into which the 
expanded end of the bolt enters to fasten the safe dvor or other door is made of 
different figures at different parts. The front of the opening in the staple into 
which the expanded end of the bolt first enters is of a nearly rectangular 
figure corresponding to that of the’ expanded end of the bolt, and is of a 
length equal to the length of the said expanded end. The said rect- 
angular opening in the staple opens into a circular or nearly circular 
opening of a diameter equal to that of the larger end of the partly cut 
away cone of the end of the bolt. In engaging a bolt in its staple constructed 
in the manner described, it is necessary that the said bolt shall have 
first a sliding motion, and afterwards a motion of partial rotation. When the 
expanded end of the bolt has been shot forward and advanced through the 
nearly rectangular opening in the staple into the circular opening therein a 
quarter rotation is given to the said bolt. By this partial rotation of the bolt 
its expanded end is placed at right angles to the opening in the staple through 
which it was first passed, and the said expanded end consequently cannot be 
withdrawn from the staple through the said opening. The end of the bolt is 
thus firmly secured in its staple, and no amount of pressure on the end of the 
said bolt can disengage it from the said staple. In order to disengage the bolt 
from the staple a quarter rotatiou is given to it, so as to make its expanded end 
coincide with the nearly rectangular opening in the front of the stapie, when 
the end can be withdrawn through the opening and the safe door or other coor 
unfasteued.—.Vot proceeded with. 

2983. S. NORRIS, Regent-street, London,‘ Knitting machines."—A communica- 
tion.—Dated 20th November, 1865. 

This invention relates to certain improvements in the machine known as the 
Lamb knitting machine, and consists of a new and improved arrangement for 
regulating the supply ef yarn. To the bed of the machine the inventor 
attaches a bridge, which is slotted to support the yarn feeder, which travels in 
the slot for the purpose hereafter described. To the feeder an arm is pivotted, 
which arm passes through a hub where a spring presses upon or against it, on 
each side of the hub, for the purpose hereafter described. The arm is formed 
into a loop at the end for the yarn to pass through, the hub hing fastened to 
the bed of the machine by means of a curved arm or bracket support, to which 
it is pivotted. Attached to this arm is a small wire, with a loop in the upper 
end ; at the side of this loop is placed a spring, and the yarn is passed through 
the loop of the wire, and on through the loop of the small wire, and thence to 
the feeder. Now, as the crank is turned, the slider is driven backward and 
forward, bringing the yarn in contact with the needles, as in the ordinary 
machine. This slider operates the needles by means of mechanism technically 
called a lock, which is the same in every particular as the one used in the 
Lamb knitting machine, and also operates the yarn feeder in the manner here- 
after described. The arm, by its vibrating motion derived from the motion of 
the slide, pulls off the yarn from the bobbin, and at the same time produces 
tension thereon, just sufficient to keep it from getting entangled. The object 
of the slot is to bring the yarn carrier or feeder in a position so that it may 
teed the yarn to the needles as they are going down.— Not proceeded with. 
2985, G. SMITH and C, RITCHIE, Upper Thames-street, London, ** Brushes for 

hair brushing, &c.”—Dated 20th November, 1865. 

This invention cannot be described without reference to the drawings. 

2986. G. P. HEMMING, Winchester-street, Kentish Town, and H. COYLE, Great 
Marylebone-street, London, ** Trap or liquid sealing to the covers of cisterns, 
pans, jars, tvs, &c.”—Dated 24th November, 1865. 

This invention consists in forming a groove or channel round the upper edge 
ot the vessel to be trapped, so that the vessel may be lifted to empty it of its 
contents, and yet such groove or channel will still retain a sufficient quantity 
of liquid for subsequent sealing without the necessity of applying fresh liquid 
to the groove or channel. For this purpose one or both of the edges of the 
sides of the groove or channel are turned over and dip into the gruove itself, 
leaving space between them for the passage of the edge or rim of the lid or 
cover, and these turned over parts form a receiver, to retain sufficient liquid for 
subsequent sealing after each tilting.—.Not proceeded with. 

2988. . PrTt, Cleckheaton, Yorkshire, ‘* Sewing machines.” — Dated 20th November, 

DD. 

This invention relates to the application to sewing machines of an instru- 
ment in the form of a cone in combination with other apparatus, the said cone 
moving freely up and down upon the needle bar, and so adapted and arranged 
as to ensure perfect regularity in the motion of the foot which feeds forward 
the work, and at any angle at which the revolving head of the machine is for 
the time arranged to work. The said instrument or appliance consists of a 
small cone, through which the needle bar passes, such cone being placed in the 
revolving head of the machine, and pressed down upon the end of a lever which 
actuates it, together with the feed mechanism, by means of a spiral spring 
around the needle bar. When the machine is in motion the side of the cone 
acts against an incline upon an intermediate lever, which lever actuates the 
foot and ensures perfect regularity in the length of the stitch at any required 
angle, and upon any thickness of material which the machine is adapted for 
vperating upon, This arrangement of the lever, by acting upon the cone, 
By this combina- 
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actuates the feed without direct connection with the foot. 


According to this | 





THE ENGINEER. 


tion of the said cone with the revolving head the machine will stitch at any 
radius in an are of 250 deg. or more, with perfect regularity iu length of stiteh. 





t proceeded with, 





2989. E. M. WALTERS, Pelsall, Staffordshire, “ Cutting or shearing 
sheet iron and other metallic sheets or plates."—Dated 21st November, 
Is) 

This invention consists in mounting circular cutters upon shafts or axles 
with cylindrical filling pieces between the cutters on each shaft or axtc, which 


tilling pieces form rolls, which take hold ofand conduct the plate or sheet being 
sheared through the machine, the circular revolving cutters at the same Ume 
cutting of shear ng one or both edges Not proceeded with 





2990. S. BENNETT, Manchester, “ Lmprovements in cocks for steam, water, air, and 
uss at high pressures, and in gauge cocks and water suges for tenlers and 
sediment tubes for cocks and pipes.” Dated 2\st November, 166) 
This invention cannot be deseribed without reference to the drawings 
2901. F. Pore, Moert-lane, London, “ Locks.”— A sunscalion nated Bist 
November, 1865. 


The patentee claims, First, constructing locks with a sliding plate, for cover 
Tng the one key-hole when the bolt is shot, which plate ranged and 
actuated by means of a supplemental bolt that it is moved forwant, so as to 
cover the key-hole when the key is inserted on the side of the lock opposite to 
the plate, but is not moved when the key is inserted on the other side, sub 


is se 





stantially as described. Secondly, he claims, in combination with the 
construction of lock described, the culiar formation of the key, whereby 
itis made to actuate a bolt if lnse 1 on the other side, Thirdly, he claims 





bevelling off the outer edges of the key-hule in the sliding plate for the purposes 

stated. 

2994. G. Smith, Upper Thenmes-street, London, and G, SMITH, jun., and C. W- 
SM(tTH, Mare-street, Hackney, “ Hair-brushing apparatus."—Dated 21st 


Norember, 1865. 

According to this invention the patentees adapt rotary brushes for use with 
long hair by giving to the bristles a second motion, or a motion additional to 
that of rotation about the central axis of the rotary brush, in such manner 
that each tuft or set of bristles during a part of the rotation is in a position to 
act on the bead, as if it were fixed to the cylinder as heretofore, and then, when 
it has acted for a suffticient time, by its second or independent motion it moves 
or turns so as to‘leave the hair. 





2996. A. V. NEWTON, Chancery-lane, London,“ Apparatus for condensing exhaust 
steam and heating air by the heat abstracted in effecting the condensation of 
such steam."—A communication.— Dated 2' st November, 1865, 

This invention relates to apparatus in which the abstraction of the heat from 
the exhaust steam of a steam engine or other steam apparatus is effected 
wholly or in part by means of air, which is thereby heated for the supply of 
oxygen to the boiler furnace, or for any other purpose, while such steain is 
condensed for the return of its water to the boiler, or for any other use. The 
steam is received through one or more suitable inlet pipes in a number of 
upright sheet metal radiators arranged within a box or casing through which 
and between the said radiators air is drawn or forced by a rotary fan or other 
equivalent means of producing a forced circulation. The air passing rapidly 
over the exterior surfaces of the radiators takes up the heat from and condenses 
the steam, and the water resultant is collected in a hot well or other receptacle 
for being returned to the boiler, or for any other use, while the heated airisdriven 
by the fan or its equivalent into the ashpit or fire chamber of the boiler 
furnace, or to any other place where it is to be utilised. The invention consists 
in certain novel arrangements of the radiators within their inclosing box or 
casing, and of the fan or its equivalent, and the inlet and outiet air pipes or 
passages in connection with the fan and casing, and of the inlet and outlet steam 
and water passages in connection with the radiators, whereby such apparatus 
is rendered very effective in its operation. 

2999. T. W. NICHOLSON, Bell-vard, Gracechurch-street, London, ** Adaptation 
of cylinder printing machines to the double purpose of letter press and 
lithography, also @ new mode of damping litho stones, and a new mode of 
registering and potniing in such machines.”— Dated 22nd November, 1865 

This invention may be added or applied to any cylinder printing machine 
that moves with a reciprocating horizontal motion, simply substituting litho 
rollers for the usual composition rollers of the type machines. The inventor 
reduces the thickness of a litho stone te type high, and locks it in the bed in 
the usual way of locking a “forme” in any ordinary letter press cylinder 
printing machine, where, by reason of the size of the stone, this redaction of 
thickness would make it toe thin and fragile, the cylinder of the machine must 
be elevated, together with the gear above the frame. This may be done at a 
very tritling cost, and the machine would then admit of a lithographic stone of 
the ordinary thickness being used. A little variation in thickness is already 
provided for by the screw or pressure shaft of these machines. The stones may 
be locked up a8 commonly practised by litho printers. it should be observed 
that if the cylinder be elevated a bed plate of equivalent thickness must be 
placed on the type table when the machine is required to be used for typo- 
graphy. The new mode of damping litho stones is as follows :—For litho 
printing the inventor constructs a damper of any suitable material, such as 
wood. galvanised iron, gutta-percha, or any suitable material, forming a semi- 
trough, that is, a beam or bar stretching across the machine between the first 
inking, roller and cylinder. He pads the underside of this bar with chamois 
leather and felt, or any suitable soft material capable of retaining moisture 
He adjusts the bar by an arrangeincnt of springs and screws to such level that 
when the stone passes under it the damp is gently pressed or wiped over the 
surface of the stone. A stud or whcel at each end projecting from the under 
side keeps the damping bar clear of the inking table. He mounts on the side of 
the bar two inches from its base a slip to form a trough (surmounted by a lid) 
of suitable depth. which he fills with water or a weak solution of gum arabic, 
honey, or borax ; this liquid is conveyed slowly but constantly by a slip of 
woollen material reaching from the inside of the trough over the lip down to the 
pad, thus providing the uniform supply of moisture to the stone alternate! y with ink 
during the process of printing. The supply of moisture is increased or decreased 
at pleasure by an adjustment of the lid, as also by the quantity of tluid in the 
damper trough. ‘The inking or damping apparatus, or either of them, can be 
thrown out of gear instantly by a cam or lever. The process of pointing or 
registering is as follows :—In the beam supporting the feed table at the back of 
the cylinder he makes taped perforations two or more inches apart, into which 
he places needle points having a worm or screw at the base. Over these points 
the tront of the feeding board is laid, which being perforated allows the points 
to appear above its face, upon which the sheet is placed that is to be printed. 
Upon being pressed down by the finger the sheet is perforated and fixed on the 
points ; as the printing proceeds the feeder rises to the grippers, which take 
hold of the sheet and release it from its pinned position, and pass it round the 
cylinder for printing and the work is complete.—Not proceeded with. 

3001. A. V. NEWTON, Chancery-lane, London, * Ejectors for discharging bilge 
water, &c.”— A communication.— Dated 22nd November, 1865. 

The object of this invention is to make a simple and effective provision for 
the removal of obstructions from the induction pipes of ejectors while the 
ejector remains in its operative position. To this end the steam nozzle is made 
reversible, in order that it may be turned from the eduction pipe towards the 
induction pipe at pleasure. The ejector consists of a hollow globe with four 
openings, of which two are the induction and eduction ports. These ports are 
in line and on opposite sides of the globe. In a line at right angles to these 
ports are two openings for the reception of the hollow axle of the ejector globe. 
By means of stuffing boxes and proper packing the fittings are made air and 
water-tight for the purpose of preventing air from being drawn in between the 
axle and the openings of the globes, and also for the purpose of preventing 
leakage of wa:er, both of which would be injurious to the operation of the 
ejector. The axle is made hollow from one end to about one-half of the length 
thereof, and near the point where the solid and hollow parts meet it is provided 
with a steam nozzle, which is fitted in line with the eduction port, and it is 
also connected with a steam pipe. A lever is attached to the solid end of 
the axle fur reversing the action of the ejector. The induction port may have 
connected with it, by any well known means, a pipe, through which the water 
and other matter may be drawn into the ejector, and the eduction port is to 
have connected with it another pipe, through which the water and other matter 
is to be ejected. When the steam nozzle is turned towards the eduction port 
and steam is admitted the water will be caused to enter the ejector and be 
discharged through the eduction port. Should the induction pipe become 
obstructed it will be only necessary to briag the nozzle opposite the induction 
port, and as the steam is ejected through that port, and the pipe attached 
thereto, it will force any obstruction out of the pipe.—Not proceeded with, 

3002. S. A. BELL, Epping Villas, Stratford, ‘* Manufacture of friction matches 
and tapers.” — Dated 22nd November, 1365. 

The chief object of this invention is to expedite the drying of ‘he igniting 
composition applied to matches and tapers, and thereby greatly to facilitate the 
making of friction matches without increasing the plant employed. To this end 
the inventor proposes to adinit to the drying room streams of air impelled by 
any suitable fan er blower and directed on to the pendent ends of the matches. 
— Not proceeded with. 

3005, A. LANCEFIELD, Great Northern Railway, King’s Cross, London, “ Appa- 
ratus for stamping or impressing railway or other tickets.”—Dated 22nd 
November, 1865. 

This invention relates to a peculiar construction and arrangement of ma- 
chinery or apparatus for stamping or impressing the number and date on rail- 
way and other tickets, in lieu of merely printing the same thereon, whereby 
the impressions obtained are indelibly fixed on the ticket, while the machine 
itself is of a much simpler and cheaper construction than those hitherto used 
for printing such tickets. According to one mode of carrying out the invention 
the patentee proposes to employ two'rolling surfaces oscillating on axes of their 
own, and having their peripheries in contact with each other. These rolling 
surfaces may or may not be slightly eccentric: in the former case a gradually 
increasing nipping action on the ticket which is introduced between them will 
be obtained. One of these rolling swrfaces is made hollow, so as to contain a 
type box, which can be readily removed therefrom at pleasure with a view to 
changing the number and date. This type box is held in its place by a dove- 
tailed slide, and is provided with a hinged door for the insertion and removal of 
the type. The type employed may be sunilar in general appearance to ordi- 
nary type, but should be made of steel, and the impressing or printing surface 
should be sufficiently sharp to partly cut or print the impression into the 
ticket; a stop or gauge on the opposite rolling surface serves to regulate the 
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distance lo which the ticket is inserted. The two rolling surfaces are kept in 
proper position as regards each olher Ly a guide picce secured to one of them 
. ’ 
and projecting over and in contact with the other, and they are always main. 
tained in a position ready for use by «a spring which tends to push them 











forward, and thereby keeps them open in readiness to receive the end of q 
ticket An india-rub or other tic buffer may be placed in front of one 
or both the rolling surfaces to prevent concussion against the casing of the 


machine when the ticket is withdrawn. <A curved guard plate or protector is 
fitted above the part where the ticket is inserted in order to guide the tic ket 
and prevent the fingers of the operator from being damaged! by being caught 
in the machine 


CentTrat Evrore. Messrs. Bacon & Co., of Paternoster-row 
have just published a new and very exce'lent map of Central 
Europe, which ‘cannot fail to prove serviceable at the present 


moment, including as it does the entire a: 
be affected by the present war. 

Messrs. Younc, Carrineton & Co., EXNGIneers, Perr. We 
have just received the first double part of a very expensively got 
up and handsome catalogue issued by this firm. We understand 
that Messrs, Young & Co. are in a position to execute large orders ; 
aml to judge by their catalogue, they manufacture every con. 
ceivable kind of machinery. 

Messina. The railroad to Giardini and thence to Catania is 
rapidly progressing, and it is expected will be completed and 
opened to traffic next autumn. = It is a single line, about 58 miles 
long, and will cost about £10,000 per mile; all the 
materials, viz., rails, bridges, carriages, locomotives, Ac., have 
been brought from France and Belgiuiu. 

GEOGRAPHY AT Capiz.-Swansea and Carditf were for some 
months considered foul ports by the Spanish sanitary authorities, 
on account of the suspected cases of yellow fever at Swansea. 
The little town of Llanelly, however, near Swansea, not being 
marked in the Spanish maps, when an English brig, the ** Brilliant,” 
arrived in November last from that sinall seaport, she was not 
quarantined, because they did not know where Llanelly was, and 
because the captain did not volunteer the information. 

THE WeEstT INDIAN MAIL STEAMERS.-— At the motion of Mr. Crum 
Ewing, M.P., the authorities of the General Post-oflice have 
winted and published the exact times of each individual voyage, 

tween Southampton and St. Thomas, and St. Thomas and 
Southampton, made by the Royal Mail Steam Company's steamers 
carrying the mails; extending from the 2nd March, 1864, to the 
2nd March, 1866, both dates inclusive. In another return (No, 
337), are given the exact times that the mails were received at 
Southampton, at the General Post-office, London; and despatched 
to provinces north of London; and delivered to the public at the 
principal towns of the kingdom. 

A REMARKABLE ACCIDENT TO A Goops TRAIN.—A goods train 
was precipitated into Bassenthwaite Lake near the Cockermouth, 
Keswick, and Penrith Railway, a few days ago. The goods train 
leaving Keswick about eight o'clock in the morning broke down 
at Bassenthwaite Lake in consequence of the snapping of the axle 
of a wagon loaded with pig iron. After travelling for about 
100 yards of the line, breaking up all the sleepers on the road, 
the whole train, with the exception of the break-van and engine, 
was thrown over the embankment on each side, some portions of 
it being projected into the lake. The bars of pig iron were 
scattered about in all directions, and the wagons were utterly 
destroyed, not one being left with the wheels on. No lives were 
lost. 

THe ATLANTIC CABLE.—So much are the instruments for signal- 
ling improved that not only can a slight fault be disregarded if 
necessary, but it is even easy to work through a submarine wire 
with a foot of its copper conductor stripped and liid bare to the 
water. This latter result. astonishing as it may appear, has actu- 
ally been achieved for some days past with the whole Atlantic 
cable on board the Great Eastern. Out of a length of more than 
1,700 niles a coil has been taken from its centre, the copper con- 
ductor stripped clean of its insulation for a foot in length, and in 
this condition lowered over the vessel's side till it rested on the 
ground. Yet through this the clearest signals have been sent, so 
clear, indeed, as at one time to raise the question whether it would 
not be worth while to grapple for the first old Atlantic cable ever 
laid, and, with these new instruments working through it for a 
year or so, at last make it pay its cost. — Times. 

THe ENGINEERS OF THE RoyaL Navy.—<As a consequence of 
repeated remenstrances from Parliament and the press the Adii- 
ralty have, we understand, at last meted out some portion of 
justice to their engineers. Mr. Thomas Lloyd, the Engineer-in- 
Chief of the Navy, has submitted the following suggestions to the 
board ; they are stated to have been accepted, and will be imme- 
diately carried into effect: 

Three inspectors of machinery serving in) 
steam reserve ° oe 
Five inspectors of machinery 


t which can possibly 


sterling 





each £500 7s, MM. a year. 


each £450 3s. 


afloat’ .. 4d. a year, 
PENSIONS AND COMPASSIONATE ALLOWANCES, 
Pensions : — 


Widows’ If killed If killed 
ordinary pensions. in action. on duty, &e. 
Engineers for special } £40 .. oo £63 oc os £50 
charge «2 «os oe 
Engineers... £00 we oe D ee of £50 


Assistant-engineers the same as at present. 
Compassionate allowances : 
Engineers for special } 
Charge «ce «oe oJ 
Engineers... 


£5 to £10 .. £8 to L14 .. £6 to £12 
oo ee £5 to £10 .. £8 to £14 .. £6 to £12 
Assistant-engineers the same as at present. 
These measures undoubtedly improve the positions of the higher 
berths—generally given, by the way, to Admiralty protégés. That 
they can be accepted in full satisfaction of other just demands we 
do not believe. It is the next great naval war that will really 
open the eyes of the Admiralty to the real importance of their 
engineers. It will then be understood that the engineers of a war 
vessel must be men of science and of practice, full of all the 
resources and coolness in danger upon which will depend the 
safety of the whole vessel and the success of its operations. 
DAMAGE TO THE HIGH-LEVEL BRIDGE AT NewcasrTLe. — An 
extensive fire occurred in Newcastle on Sunday morning, which at 
one time threatened the entire destruction of Robert Stephenson's 
famous High-level Bridge which spans the Tyne from Newcastle 
to Gateshead. The fire began at a flour-mill situated on the 
Quayside, and a large portion of which extends under the bridge. 
The sack room on the ground floor got on fire. Owing to some 
cause or other the nozzle of the fire engine set to play on the fire 
when first discovered happened to burst, and this untoward 
occurrence prevented the men making any immediate effort to 
suppress the flames. The High-level Bridge spans the river in 
two divisions—-the upper one being used by the North-Eastern 
Railway Company and the lower by foot-passengers and vehicles. 
A hose was immediately laid along the latter, the framework of 
which is iron with a timber and asphalte flooring; but before this 
could be done the flooring caught fireand the asphalte became 
ignited and poured down a melted torrent into the burning mill 
beneath. The aspect of the fire at that time was terrific, and was 
witnessed by thousands of persons who crowded both sides of the 
river and the old Tyne Bridge lower down the river. Several 
other engines were brought up. All these combined efforts, how- 
ever, failed to arrest the progress of the flames, and before noon 
the mill was gutted and the valuable machinery destroyed. In 
the meantime attention was directed to prevent the fire spreading 
on the bridge, and to do that locomotive tenders were dragged 
along the railway above and the water pumped out. The asphalte 
floor was also dug up and the connection cut between the north 
and south side of the bridge. The damage to the building and 
stock is estimated at £20,000, andthe machinery £10,000 more, which 
is stated to be covered by insurance. The amount of damage done 
to the bridge cannot, of course, be estimated yet. The origin of 
the fire is not known. The mill gave employment to upwards of 
fifty men. ‘The railway communication between Gateshead and 
Newcastle was stopped for some tiie. 
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YHE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

( From our own Correspondent. ) 

Ow ‘CHANGE IN WOLVERHAMPTON AND BIRMINGHAM — PRELIMINARY 
MEETING OF THE IRONMASTERS’ AssoclaTION — Prices of Finished 
Tron Unaltered ; The Question of Wages: The Movement for a 
Reduction in the North of England; Its Probable Success—-Tus 
WAGES QUESTION IN THE NORTH AND IN STAFFORDSHIRE D1s- 


cussep Pica lnon : Prices Down—-Faitune or Ma. T. Rose 


CoaL: Jnactive- Mintne JupcmMent Harpwares: Review of 
the Quarter ; Continued Dulness—COVENTRY CHAMBER OF Com- 
MERCE. 
Turne was an influential and numerous attendance of the 


members of the iron and coal trades on ‘Change in Wolverhampton 
on Wednesday, and there was iderable di ion as to the 
business that was likely to be transacted at the preliminary meet- 
ing on the morrow. It seemed to be the general opinion that there 
would be no alteration determined upon in the price of finished 
iron, and that when the business peculiar to the preliminary 
gathering is over the transactions in either pig or finished iron 
will be of only little importance. Complaints were heard at 
the maintenance by the Bank of England of discount at ten per 
cent. over so long a period, and strong hopes were expressed that 
a sensible reduction would take place yesterday. Very few orders, 
it was reported, were being received at the mills and forges, and 
pig iron was slow of sale even at a reduction in price. 

Yesterday the preliminary meeting duly came off at the Hen 
and Chickens Hotel, Birmingham—not so pleasant a spot as the 
Stewpony, where the Midsummer Dee gee! meeting has for 
many years past been regularly held, and masters have, many of 
them, enjoyed a game of bowls on the green ; but although not so 

leasant, yet much more convenient for business men who assem- 
Pied to do busi he attend was very numerous, and the 
views unanimous to a gratifying degree. Without any parley it was 
resolved that the “‘ list” rates of the past few quarters should re- 
main unaltered, and that bars should be again quoted at £9 10s., 
and the other descriptions in the usual proportion. No other 
decision could be arrived at with benefit to the trade; for although 
the tendency of the money market gave rise to much satisfac- 
tion, yet it could not but be admitted in the after part of 
the day that there exists a feeling of inertness in busi- 
ness circles--arising out of a want of confidence which 
has not yet disappeared—that cannot be stimulated by 
offers of finished iron at reduced rates. Very soon, however, it 
was conceded on all hands, a reduction must take place, 
so that losses by competition may be avoided. This will follow 
upon the course which is now being pursued by the ironmasters in 
the north of England, who have given their men notice for a re- 
duction in wages, that they may be able to make iron and sell it at 
less cost than now. At the course which the north of England 
jronmasters are pursuing, evident satisfaction was expressed during 
the afternoon; but it was clear that the trade here are unprepared 
to follow the example which has been set them by the masters in 
the north. The success of the movement in that part of the 
country is, however, unquestioned; and the difficulty accom- 
panying it will be less than that which would attend 
a similar step atthe present moment in South Staffordshire. 
Why the difficulty would be less there than here we need not 
enlarge upon in this place. The reasons will occur to every one at 
all familiar with the two portions of the country, but we may say 
that men who have accumulated what they consider to be a large 
sum of money, although it may be scarcely £4,000, to enable 
them, as they think, to resist a reduction of their wages, are 
unlikely to consent to any alteration against them until after they 
have felt, by wanting work to a serious extent, that the time has 
come when a reduction is necessary to the keeping of the trade in 
the district. Whilst the puddlers and millmen in South Stafford- 
shire have not recently had anything like full work, still, up toa 
week or so ago, they have had enough to enable them to 
earn wages by which they could ‘‘make both ends meet;” and 
the slackness that now prevails having set in at a time when, on 
account of the excessive heat of the atmosphere, the men can do 
very little work if they had it, their minds have not yet, by the 
force of circumstances, been brought to see the necessity for a 
reduction. Not seeing it they would ‘‘ not believe in it,” and so 
would be sure for a time to resist it. How long this resistance 
would last would depend upon the weather and the extent to 
which they doled out their accumulated store of reserve funds. 
In the north of England the men have not lately been so fortu- 
nately circumstanced as have been their fellows here, in respect of 
the amount of work that they have been able to perform; nor are 
the men there is so favourable a position—if such a term can be 
used in this case—in respect of accumulated funds as are the men 
in the West Midlands. This being so, ‘‘the force of circum- 
stances” will appeal more powerfully to them than to the men 
in this district in behalf of a reduction, especially when the notice 
which they have received is accompanied with the understood 
intention of the masters to require its observance by the adoption 
of ineasures which, although they may be sharp for the time as 
well to themselves as to the men, yet in the end will prove the 
best for both sides. In this matter the masters in the north of 
England appear to be acting upon the principle which is regarded 
as the most humane /in modern warfare, that it is contended 
should, in the present day, be “short, sharp, and decisive.” 

By the time the reduction of wages has been brought about in 
the north of England the time will have arrived when the men in 
the West Midlands will see that their interests are identical with 
their masters in this matter, and that the time has arrived when 
wages must be reduced here as well as in the district which so 
severely competes with this one. 

Pigs were offered yesterday, but they were not pressed as they 
would be if the sales lately had not been so heavy. Consumers, 
however, are still refusing deliveries to be made, and prices are 
half-a-crown lower, in many instances, than they were last 
quarter. 

Coal is in only small request. A dearth of orders is being com- 
plained of. 

At the close ‘of last week the failure of Mr. Thomas Rose, of 
the Millfields Ironworks, near Bilston, was announced. It is 
asserted that an assignment has been made to Mr. Harvey, of 
North Staffordshire, and Mr. J. B. Dickinson, of Wolverhampton. 
The liabilities are set down at between £30,000 and £40,000, but 
the probable amount of the assets is not yet known. 

The judgment in an mee mining case was delivered by Mr. 
Isaac Spooner, the stipendiary magistrate for South Staffordshire, 
in the Wolverhampton Police Court on Friday last. The defen- 
dant was manager of the Tiled House Colliery, in Staffordshire, 
and was charged with having, contrary to the 20th special rule 
there in force, neglected on the 15th of February last to see the 
roof of the gateway and workings properly secured where required. 
It was alleged that through this negligence a fall of coal took 
place, and two men were killed and others injured. A number of 
witnesses were called to support the charge, and the case was ad- 
journed for the attendance of one man, who, however, could not 
be found. No witnesses were called for the defence. ‘It seems 
to me,” said the stipendiary, ‘that the fair conclusion to be ar- 
rived at on the evidence is that the defendant is not guilty of the 
neglect charged against him. It appears from the evidence 
that the defendant was a wy! competent and careful man, 
well acquainted with his duties, having managed the pit for fifteen 
or sixteen years without any accident happening, and that during 
that time he had enjoyed and deserved the confidence of his 
master and the workmen. It also appeared that the defendant 
had, with others, examined the wllies where the accident 
happened in the morning of the day when the coal fell, and that 
the side which afterwards fell and brought down the roof with it 
was then fast, and apparently safe ior the workmen. The cause 











of the accident was su by all the witnesses to have been a 
‘bump,’ which was described to be the breaking of the strata above 
the coal ; and the opinion of Mr. Cope, who for twenty years had 
been employed in the coalfield where the pit is situated, who knew 
it well, and who visited the place of the accident with Mr. Baker, 
the inspector, at his request, the day after, for the purpose of 
inquiry, was *‘ that propping the coal would not have prevented 
the accident, and that Stevenson, the defendant, did not fail in 
his duty.’ The ill, therefore, be i on the 
merits. The defendant would also be entitled to have the 
summons dismissed on the ground that he is as er, 
with an offence against the 20th special rule, which applies 
only to chartermasters and their deputies, and not to managers. 
It was, however, urged in argument that a conviction might be 
sustained under the summons if the evidence showed any offence 
by a manager against any of the special rules which were framed 
under one statute. I think this is not so, but that whatever ma‘ 
be the legal form of the conviction, it must, in accordance wit 
principle and practice, be, in fact, a conviction for the offence 
charged in the summons to which the defendant appears, and for 
that only.” 

We have arrived at the end of the quarter, which has not been 
one of unvaried activity. On the contrary, the close is almost a 
contrast to the opening. Whilst at the beginning of the quarter 
there was an active trade being done, at the close manufacturers 
are becoming apprehensive of a want of orders. The specifications 
in hand up to a week ago have been sufficient to keep the works 
tolerably well employed, and some of them busily so; but the 
disturbance in financial matters, coupled with the war upon the 
Continent, and the high price of money, has prevented fresh wants 
being exp to anything like an encouraging extent. A steady 
but quiet trade is being done with the United States, and also 
with Canada. Our Antipodean colonies are continuing to be ex- 
cellent customers, but the demand from India is seriously falling 
off. The withdrawal of orders from our Indian empire is the 
result chiefly of the disarrangement of our home trade, and until 
matters have become settled here, no improvement can be ex- 
pected in the East. Manufacturers fear that at home we have 
not yet seen the worst of the results of the cruel ‘‘ bearing” of 
the London Stock Exchange. The principle of limited liability 
has afforded an opportunity for the investments of small savings, 
which has been taken advantage of by almost everyone who - 
sesses capital. All these will find their property deatens in 
value, and will therefore refrain from dh om any purchases that 
they can possibly do without. Then, tradespeople and others who 
would buy for sale are having their means curtailed by the fact of the 
capital of debtors being locked up in joint-stock concerns that are in 
course of liquidation, or who are themselves creditors to debtors of 
such concerns. All these influences induce an amount of caution 
on the part of purchasers, both in the wholesale and the retail 
markets, that i the slack which we have descri 
The next few weeks cannot, it is thought, but be quiet. But if 
England continues to occupy her — independent position in 
respect of the quarrels upon the Continent—and what course our 
new Government will take in this matter is doubtful—there is 
ground for hoping that financial disturbances will no longer exist, 
and that a more healthy trade will be perceptible before the middle 
of the ensuing quarter. 

At the various hardware establishments throughout the West 
Midlands very little change has taken place since we last wrote. 
A tour, commencing at Birmingham, and thence through the dis- 
trict to Wolverhampton, reveals a very palpable fact—that a great 
deal more could be done if necessary, and if the supply of orders 
were to increase. But, as we have stated above, manufacturers 
are hopeful of a better state of things; and a reduction in the 
price of money would be regarded as the first step towards this 
very desirable result. 

The Coventry Chamber of C ce, which, as we stated a 
short time back, has been resuscitated, held their first quarterly 
meeting on Monday. A committee was formed to consider a very 
desirable project—that of establishing an exchange of commerce 
in the town; and, after some business of local importance only 
had been transacted, the meeting adjourned to a future day, for 
the purpose of considering what action should be taken by the 
chamber with a view to obtain some modification of the Bank Act 
of 1844, the operations of which were loudly complained of by 
several members. 














WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent. ) 

THE IRON TRADE : Dulness Still Prevailing: Imports ef Iron Ore: 
Prospects of the American Trade—THE STEAM AND House Coa 
TRADES—THE SUSPENSION OF PRICE, MARRYATT, AND Co. - 
RatLway Bits —THE BLAENAVON WoRKS: Grand Féte—TuHE 
THREATENED STRIKE OF COLLIERS: Meeting of Masters and 
Men—CHARGE OF INTIMIDATION— SUSPENSIONS OF SNEAD AND 
Company, OLD CHEPSTOW BANK, AND OF OLIVER, CHAPMAN, 
AND Sons. 

Tue iron trade of South Wales still continues in a languid state, 

and the few transactions that have taken place in the home market are 

of no importance; but yet there is a slightly improved tone, and it 

is re that the result of the preliminary ting of i t 

which will be held this week will create 





a feeling of confidence, | 
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! since this day week, owi 
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and be the means of inducing buyers to give out orders more | 


freely than they have of late. It is well known that there are a 
good many orders on hand, and should the money market become 
easier present quotations will not stand in the way of more busi- 
ness being done. 
in this district since the commencement of the financial crisis; it is 
that of Snead and Co., bankers, of Chepstow, by which the staple 
trades of the Forest of Dean will be considerably affected. 
other banks of the district are looked upon as pretty firm, but 
still those continual ‘* mishaps,” as they are term 
feeling of distrust most prejudicial to commercial operations. Of 


We have to announce the first local bank failure | 


he | 


create a | 


late a large quantity of iron ore has been imported at the several | 


local ports, which shows that there are yet many orders on hand 
unexecuted. The exports of railway iron have been less than 
usual, but this does not arise from any falling off in operations at 
the works, but from the differences which exist between the 
merchants and shipowners as to the rate of freights. The con- 
currence of the American House of Assembly in the re-construc- 
tion resolutions of the Senate House has imparted a firmer tone 
of confidence in the markets of that country, and it is hoped that 
no other obstructions will arise to check the current of activity 
which is shortly expected to set in. Business with Russia con- 
tinues good. With the other foreign markets there is no change 
to note. Pig iron is in moderate request, and the rally in tin 
plates is maintained, but no further improvement has taken 
place. The foreign demand for steam coal keeps up, but colliery 
proprietors are greatly contracted in their operations on account 
of the present uncertainty which exists in the freight market in 
consequence of the war on the Continent. The inland inquiry 
continues brisk, and the metropolitan and midland markets are 
taking considerable quantities. In the demand for house coal 
there is no alteration. 

The principal cause of the suspension of the old-established 


banking firm of Price, Marryatt, and Co., is said to be a lock-up, 
variously stated to be from £150,000 to £250,000 in one of the 
South Wales ironworks. This refers to the Ynyscedwyn Works, 


near Swansea, formerly carried on by the firm, and stopped some 
four or five years ago. Since then the works have been re-started 
under the management of Mr. S. H. Blackwells, who has suc- 
ed, as noticed in last week’s ENGINEER, in overcoming the 
difficulty of making anthracite coal available for iron smelting, so 
that there is a fair prospect of Ynyscedwyn yet returing some of 
the capital expended upon it. 
The following bills have been read a third time in the House of 
Commons and passed: Brynmawr and Blaenavon Railway; 
Buckley and Wrexham, Mold, and Connah’s Quay Railway Com- 





ies; Merthyr, Tredegar, and A’ venny Railway; Mid-Wales 
Railway; Ogmore Valley Railway (No. 1); Swansea and Clydock 
Railway; Swansea Harbour Trust; and and 
&c., Railway panies. 

On Friday last the whole of the workmen employed at thé 
Blaenavon Works, together with their wives and family, numbering 
in all about 4,000 persons, held a monster pic-nic the ruins 
of Chepstow Castle. Mr. R. W. Kennard, OP. Mr. E. Kennard, 
Mr. J. -_~ — t,t . J foe ee oe 

resent, e workmen embraced opportunity of presenting to 

r. R. W. Kennard and his co-directors an address. The pre- 
sentation was made by Mr. Kay, mineral t Mr. K on 
receiving the address alluded to the feeling which existed 
between himself and the employés at the works. In reference to 
strikes, he observed, there was no doubt they cost masters a large 
amount of money, but they also cost the men a great deal more. 
He held that man had a perfect right to do the best he could 
for himself, but if any difference arose it was the duty of the 
| ape - +} - as ee a ae and be guided by reason. 

e conclu paying a high e ium to the 
— of Mr, Peton, the manager. Interesting addresses were 
also delivered by Mr. E. Kennard, Mr. Paton, Captain Murphy. 
and others. The féte was a most successful one, and everything 

off be a | —_- to mar the —_—~ of the = 

ere was & part iends present among, whom were Mr. 

and Mrs. Wallace, of Lentiens Mr. and Mrs. Finch, of Chepstow; 

Mrs. Paton; Mr. F. Banister, C.E., and Mr. H. E. Wallis, C.E., 
of the London and Brighton Railway, &c. 

The South Wales Bituminous Colliery poate held a meet- 
ing last Thursday at Cardiff, when the following resolutions were 
unanimously adopted :—‘‘That an association be formed to be 
called the South Wales Bituminous Colliery Association, and this 
meeting pledges itself to support, and to make application to the 
secretary for admission to membership in the manner proposed in 
the ruies. That this meeting adopts the pro rules for the 
association, with the amendments as proj , and requests the 
gentlemen who were appointed as a at the last meeting 
to reconsider, adopt, and alter the rules in accordance with the 
suggestion of this meeting.” It was the emphatic opinion or all 
present to resist the demand of the men for an advance of wages. 
A meeting of the colliers employed in the Rhondda Valley has 
also been held, when, after a great deal of discussion, it was 
decided that all who have already given notice to their employers 
for an advance of wages should stand firm by that resolve, and 
that all who have not yet adopted that plan should do so forth- 
with. The conduct of the men in adopting the course they are 
at the ope time is generally condemned throughout the district. 

At the police court, Aberdare, on Tuesday, six men, principally 
hauliers in the Dunraven colliery, near Rhondda, were charged 
with threatening and intimidating three Irishmen employed in the 
same colliery. It was proved that the defendants, with others, 
attacked the complainants and forced them to leave the works, 
alleging that they worked under wages. The bench bound them 
all over to keep the peace for twelve months. 

The was d on Monday of the old Chepstow 
Bank, trading under the firm of Snead and Co., the i 
gee being John Best Snead and Amy Marian Sn The 

k was established in 1827, and the London agents were the 
London and Westminster Bank. It is feared that the failure will 
turn out far more disastrous than was at first expected. It is 
alleged that Mr. Snead has made no imprudent advances, and 
that the general business transacted was a perfectly sound one. 
The firm of Messrs. Oliver Chapman and Sons, timber and bark 

hants, of Chepstow, whose failure has also taken place, was 
one, if not the largest, customer of Mr. Sn and there is little 
doubt that this firm was the sole cause of the downfall of the 
bank. It is stated that bills representing £60,000 to £70,000 were 
passed to the account of the firm in the usual way, bearing the 
signature of a first-class Liverpool house. These turned out to be 
forgeries, but unfortunately the discovery was made too late to 
prevent the money being paid. As the bank was the only one in 
Chepstow its stoppage caused a profound sensation. It has not 
transpired what the liabilities are, but they are not supposed to be 
large. According to the last return the note circulation amounted 
to £9,387. 


SCOTLAN D—ITS TRADE AND OPERATIONS. 
(From our own Correspondent. ) 

THE GLAscow Pic InoN MARKET—SHIPMENTS DURING THE PAST 
WEEK—THE MANUFACTURED InoN TrapE — IRON aND IRON 
Goops EXPORTED DURING THE PAST WEEK—THE COAL TRADE, 
AND EXPORTS DURING THE PAST WEEK—TRIAL TRIP OF THE 
STEAMER PETREL—TRIAL TRIP OF THE Osaca (s.8.)—TERMIYA- 
TION OF ONE LocK-oUT, AND COMMENCEMENT OF ANOTHER IN 
CONNECTION WITH THE IRON TRADE—MELANCHOLY ACCIDENT 
FROM A CHAIN BREAKING, 

Tuer Glasgow pig iron market has advanced about 4s. per ton 

to the resolutions of the ironmasters to 

reduce the make by blowing-out one-fourth of the furnaces. A 

considerable business has been done at from 56s. 6d. to 57s. 44d. 

cash, closing steady at the following quotations :— Mixed Nos. 
warrants, from 57s. 14d. to57s. 3d.; No. 1, G.M.B., 58s. to 58s. 6d. ; 

No. 3, 57s. to 57s. ; Gartsherrie No. 1, 64s. to 65s. 

The shipments of the week, it will be observed, continue some- 
what in excess of those of the corresponding week of last year. 

Foreign and coastwise were’as follow :— 


++. 





























Same week 
Ports. Foreign. Coastwise. Total. last yeur, 

Tous. Tons. Tons. Tons. 

Glasgow... «ee «+ 1,934 2,125 4,059 2,550 
Port Dundas... .. — None ee _ go 
Bowling * + 210 oe 270 oe 320 
Ardrossan «+ 1,550 2,565 ee 4,115 e 4,038 
Troon oe _- e- 96 ee ba) ee 105 
Ayr oe ee ce .e h2 oe 52 ee 626 
Grangemoutht .. 1,458 ee 755 2.213 ee 2,011 
Leith eo se os 1,928 15 oe 1,943 oe 2,442 
Alloa & Chariest'nt 202 ee 110 ee 312 ee 78 
Bo'ness «2 ee os 65 os 125 es 190 oe 605 
Burntisiand .. — es nO return .. - 115 
Total oe «. 7,137 ee 6,113 «+ 13,250 oo 12,986 


* Besides 452 tons sent to Greenock per lighter. 
t Besides 510 tons sent to Leith for transhipment. 
¢ Besides 90 tons sent to Leith for transhipment. 
Manufactured Iron.—-There is very little change to report in 
this market; prices continue much the same. The termination, 
in a great measure, of the lock-out in shipbuilding, and the 
sagen 9 in the price of pig iron, have brought round a better 
feeling, and already the inquiries are more numerous for ware- 
house. In ship plates and angle iron there is little doing, and 
rices are nominal. We quote the following as current rates:— 
irst brands, common iron, £8 per ton; second quality, £7 10s. to 
£8; nail rods, £8 to £8 10s.; angle iron, £8 2s. 6d. to £9 10s.; 
lates, £8 17s. 6d. to £11, free on board, less usual discount. 
ron exported to the following ports last week:—From G w to 
Batavia, Samarang, and Sourabaya—bar, 31 tons; wrought, 34 
tons; ditto axles, i} tons; galvanised, 101} tons; to Bombay—bar, 
46} tons; castings, 30} tons; cast, 8} tons; ditto pipes, 32} tons; 
wrought work, we Sans ditto rivets, £35; galvanised, 4} tons; 
~~ £25; plate, 53} tons; sheet, 6} tons; to Brest—pig, 175 tons; 
to Buenos Ayres—cast sleepers, 98} tons; ditto wedges, 8} tons ; 
wrought tie-bars, 10 tons; to Calcutta-—bar, 40 tons; cast chairs, 
37 tons; ditto sleepers, 526 tons; ony tie-bars, 107 tons; to 
Cienfuegos—cast furnace bars, 6 tons; ditto pipes, 12 tons; ditto 
pots, 7 tons; wrought tie-bars, 15 tons; to Dantzic—pig, 70 tons ; 
to Demerara—hollow-ware, £17; to Genoa—pig, 20 tons; bar, 23; 
tons; to Halifax—pig, 235 tons; bar, 13} tons; cast pipes, 198 
tons; wrought knees, 14} tons; sheet, 2 tons; to Havre—pig, 3: 
tons; to Messina, &c.—cast pipes, 965 tons; wrought anvils, £5; 
ditto bolts, £1 10s.; to Montreal—cast pipes, 265 tons; to Nantes 
—pig, 300 tons; to Negapatam—cast railway chairs, 102 tons; 
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19} tons; wrought roofing, 74} tons; 


cast -railway sleepers, 8 
i ; om malleable jibs and cotters, 5 tons; 


galvanised, 41} tons; 


. 


to New York—pig, 450 tons; to Rangoon and Moulmein—bar, | 


233 tons; castings, 11} tons; cast furnace bars, 35 tons; ditto 
hollow-ware, 35; tons; wrought nails, £97; ditto wheels and 
axles, £15; angle, 4 tons; rod, 114 tons; sheet, 11 tons; to 
Quebec and Montreal—bar, 35} tons; wrought bolts, 4 tons ; ditto 
tools, £134; galvanised buckets, £9; hoop, 10 tons; plate, 2} 
tons; sheet, 11 tons; to Seville—well tubs, £12; plate, 5 tons; 
to Surinam—rust, £2. From Ardrossan to Caen- piz, 320 tons ; 
to Dieppe—pig, 125 tons; to Quebec---pig, 731 tons. From 
Grangemouth to Dantzic—pig, 390 tons ; to Dunkirk—pig, 250 
tons; to Horsens—pig, 100 tons ; to Kolding—pig, 50 tons; to 
Korsoer—pig, 60 tons; to Rostock—cast pipes, 157 tons ; to Rot- 
terdam—pig, 300 tous; to Rouen—pig, 190 tons ; to Stralsund— 
cast pipes, 54 tons; to St. Vallery—pig, 180 tons. From Leith 
to Amsterdam—pig, a quantity; to Antwerp—pig, a quantity ; 
to Dunkirk—pig, a quantity ; to Hamburgh—pig, a quantity ; to 
Bandholm- pig, 5 tons; to Cronstadt—pig, 300 tons; to Mandel 
—plates, 28 tons; to Rotterdam—pig, a quantity ; to Stettin—pig, 
@ quantity. ; 

have been in limited demand for home use, and prices are 
unaltered. ‘The following advices of coal shipments at the prin- 
cipal ports show an amount rather under that of the corresponding 
week of last year. The returns are:— 











Ss 

Ports. Foreign. Coastwise. Total. — 
Tons, Tons. Tons. Tons. 
Glasgow co ce 634 ce oe 3,648 we oe 4,282 2. 1. 3,972 
Greenock .. = oo co SBD cc ce =D ce oe 8608 
Ardrossan .. .. «- 863 «2 oo 1.649 2. os 2,514 .. «. 3,240 
Troon .. .. oe oc BBW we oe 6,983 ov » BIDt 2. oe 10,135 
Grangemouth oe 1,802 ee 8B oe ce 1890 2. o- 3,193 
Bo'ness .. . 1B ce co 80D «2 co BOF «- oe 791 
Totals... .. 5,748 -. 213,455 1. 06 19,203 .. .. 22,816 


Coals exported to the following ports last week: —From Glasgow 
to Batavia, &c., 30 tons; to Buenos Ayres, 15 tons; to Surinam, 
147 tons. From Ardrossan to Cherbourg, 95 tons; to Malaga, 
235 tons; to Rochelle, 142 ions. From Grangemouth to Dantzic, 
480 tons; to Faxae, 130 tons; to Criefswalde, 405 tons; to Honfleur, 
155 tons; to Horsen, 45 tons; to Kolding, 50 tons; to Korsoer, 
33 tons; to Lubeck, 250 tons; to Memel, 170 tons; to Rostock, 
168 tons; to Stralsund, 37; to Hordingborg, 66 tons. From Leith 
to Constantinople, 750 tons; to Dunkirk, a quantity; to Flushing, 
80 tons; Mandel, 953 tons; to Petersburgh, 15 tons. From Granton 
to Cronstadt, 150 tons. ; 

The favourite river steamer Petrel, having undergone such im- 
portant alterations as to be considered almost a new vessel, had a 
trial trip down the river on the 22nd inst. to test her abilities pre- 
vious to being put on the Largs and Arran station for the season. 
Shortly after ten o'clock the steamer started for the Broomielaw 
with a number of gentlemen on board, curious to see whether the 
expenditure of nearly £3,000 in new boilers, new paddle-wheels, 
patent floats, new hurricane deck, engine framing, and other im- 
provements, had had the desired effect. At Gourock a few coast 
friends of the owners were taken on board, and afterwards the 
steamer proceeded up the Holy Loch, when a most sumptuous 
repast was served up by the steward, Mr. Frank Cruikshanks. A 
hearty response having been given to the usual loyal and patriotic 
toasts, ‘Success to the steamer Petrel, and health to her owners,” 
was given and most enthusiastically received and replied to. The 
steamer reached the Broomielaw about six o'clock, having run from 
Gourock to Glasgow, in 1h. 45 min., her performance throughout 
thoroughly satisfying all on board. 

The steamship Osaca, a fine barque-rigged steamer of 650 tons 
B.M., built for the East India trade by Messrs. Alex. Stephen and 
Sons, and fitted by Messrs. James Howden and Co., with engines 
of 90 nominal horse-power, was tried by running between the Cloch 
and Cumbrae Lights on Thursday. The speed attained, against a 
moderate breeze and partly against the tide, was 10°64 knots, or 
12°26 miles per hour, being considerably above the speed contracted 
for. The whole trial was of the most satisfactory kind, the engines 
working admirably and without heating. 

In the west of Scotland we have no sooner, in fact scarcely got 
one great dispute between capital and labour settled, than we are 
into another equally great, to all appearance more obstinate, and 
having the same effect on engineering as the former. The lock- 
out on the Clyde by the shipbuilders and engineers of their work- 
men has now terminated, and as we have all along predicted the 
workmen are the sufferers, and the workmen have had to yield. 
They are now glad to get back to their former employment, and 
the masters are now in a position‘to dictate almost any terms; but 
although one class of workmen have been taught a severe lesson, 
it seems to have no influence whatever upon another class to 
prevent them from doing likewise. : 

The colliers and miners are determined to resist any reduction o 
wages made by their employers, and although the price of pig iron 
has fallen nearly 30s. per ton within the last few months the men 
will in ‘no wise submit to reduced wages. The masters have, 
therefore, agreed to blow-out a portion of their blast furnaces, 


so that the production of pig iron may be reduced some- | . i rn ‘ 
. I pms y | converted into a wet dock, occupies a position nearly midway | 


where about 32,000 tons per month, an amount of pig iron 
which will require about 80,000 tons of coal for smelting, and 
upwards of 40,000 tons of ironstone and limestone. In- 


stead of having somewhere like 138 furnaces in blast there will | 


not be more than ninety-three, perhaps one or two less,so that 
pig iron may continue to rise in price. On the 25th inst. there 
was a large meeting of miners, numbering upwards of 6,000, who 
pledged themselves to resist to the uttermost the proposed reduc- 
tion. Such feelings between capita! and labour must have a 
disastrous effect upon the country at large; it is to be hoped that 
both masters and workmen may get their eyes opened, and that 
the workmen especially may see their false position ere it be 
too late. 

A very melancholy accident occurred on the 2lst inst. at one 
of the Coltness Iron Company’s pits, near Crofthead, by which 
four men have lost their lives. It appears the pit is one which 
had been previously worked out, and that it was being put in 
order to relieve another pit of water. Four men went in the cage 
for the purpose of being lowered to the bottom of the shaft, when, 
from some cause or other, the chain broke and the cage was pre- 
cipitated to the bottom. 
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As regards the Liverr 






L district we may note the fact that the 
Hoylake Railway ha: bzen opened for traffic. The total profit 
realised 4 the warehouses of the Mersey Docks and Harbour 
Board in the past financial year was £43,193. The finances of the 
Birkenhead Commissioners appear to be in a tolerably satisfactory 
state. The ferry account shows, however, symptoms of a declining 
nett revenue in consequence of a rise in coal and wages and an 
increased consumption of fuel by the large boats. Messrs. C. 
MaclIver and Co. are about to place on the Liverpool and Glasgow 
station the Buffalo, one of the Belfast and Glasgow royal mail 
addie steamers. The visit of the Duke of Edinburgh last week 

ad more especial reference to.the opening of the Birkenhead 
Docks, ahd a few details with reference to those works will 
accordingly be interesting. The Birkenhead Docks ore con- 


f| 


structed in a creek of the Mersey, formerly known as Wallasey 
Pool, and the’ first Act of Parliament authorising their construc- 
tion was obtained in 1844, on plans prep: by the late 
Mr. J. M. Rendel. By an agr2ement, dated the 16th of May, 
1855, afterwards confirmed by Acts of Parliament, the original 
projectors transferred the property to the corporation of Liver- 
_ who subsequently vested it in the Mersey Docks and Harbour 
| joard, and henceforth it became incorporated with the great estate 
| under the control and management of that body. At the time 
| the board became possessed of the property not much progress 
| had been made in the devolopment of the works, for the total 
area of water space then open and in use amounted to little more 
than about seven acres. One of the most important features of 
this great system is the large dock, called the Great Float, 
having an area of 112 acres, a length of one and a half miles, and 
quayage to the extent of four miles. This is subdivided into the 
East and West Floats by a passage 100ft. in width, crossed by an 
iron bridge. Branching from the West Float, on its southern 
side, are two basins attached to the engineering establishment of 
Messrs. Peto, Betts, and Co., and the copper ore works belong- 
ing to Messrs. Logan and Co. On the same side are two graving 
docks, each 750ft. in length, having accommodation and appliances 
for the repair of ships of the largest class. Coal-yards, for the 
accommodation of that important trade, and coal hoists, worked 
by hydraulic machinery, for the rapid loading of coal into vessels, 
and coal tips for barges, are placed on the margin of the south 
quay; also a powerful crane, capable of lifting sixty tons. A basin 
and landslip, for the discharge of timber, are also provided on 
the south side. On the southern side of the East Float an esta- 
blishment for the testing of chain cables and anchors forms an 
important feature. Two machines, capable of testing up to 300 
and 200 tons respectively, have been at work here since April, 
1863, and additional machines, specially suited for the testing of 
anchors and for experimental work, are about to be supplied. 


way conveniences, water frontage, 
crane accommodation. The testing machines are worked by 
hydraulic power, and have been fitted up by Sir W. G. Armstrong 
and Co. Three large stacks of warehouses for general mer- 
chandise, and a capacious closed shed for the storage and protec- 
tion of goods, also stand on the south key of the East Float. 


length of the float. Special accommodation for the corn trade is 


and extensive piles of warehouses, six storeys high. The copper 
tremity of the north quay. A line of railway in connection with 
the main systems of the country traverses the quays surrounding the 
docks. The river frontage of these docks 1s nearly one mile in 
length, and openings which give access to the system are of the 
most complete character. 
great northern entrances now inaugurated. 
outer basin or embayment, 44 acres in area, opening from the 
river, and leading to a lock 350ft. in length and 100ft. wide, and 
two smaller locks of 50ft. and 30ft. wide respectively. These 
entrances communicate with a dock of 8} acres area, named the 


and Jocks of similar width to those of the outer entrances just 
described. Iron swing bridges, with double roads and railways, 
cross the inner entrances; an elaborate system of hydraulic ma- 
chinery is provided for opening and shutting the dock gates and 
bridges, for regulating the sluicing apparatus, and for working 
powerful capstans on the duck quays. The sills of these entrances 
are laid sufficiently low to admit of the reception of the largest 
class of vessels during all tides in the year. 
most part of granite from the quarries in Scotland belonging to the 
dock board, supplemented by ashlar from the Penryn quarries in 
Cornwall. The character of the work is that originally introduced 
by the late engineers, Messrs. Jesse and J. B. Hartley, and which 
has been continued by Mr. G. F. Lyster, the present engineer to 
the estate. The entrance to the Great Float from the southern 
margin of the estate was through the Morpeth and Egerton Docks, 
two small docks of about seven acres, which were constructed 
by the former proprietors, and which formed the sole amount 
of dock accommodation for Birkenhead when the property 
passed into the hands of the Mersey Board. The outer of 
these two docks, the Morpeth Dock, is now closed for altera- 
tions, and the Egerton Dock is temporarily occupied by the 
London and North-Western and Great Western Railway 
Companies. 
length, and 85ft. in width ; and can, should necessity arise, be 
used as a graving dock. An enlargement of Morpeth Dock has 
| been partly completed, and for a short time, in connection with 
| the Morpeth Lock, was open and in use. 
| the Agincourt was placed for the purpose of being fitted out, after 
| she. was launched from the building yard of Messrs. Laird, at 
Birkenhead. The great low-water basin, which is about to be 





in the river frontage of the estate. The land to the 
| southward, called the South Reserve, to the amount of 
| 110,000 superficial yards, is held on lease by the London 
and North-Western and Great Western Railway Companies, 
for stations. It is contemplated to construct sheds, warehouse 
accommodation, &c., for the carrying on of the important traffic 
which is being developed. The North Reserve is another large area 
of land, lying towards Seacombe, and is covered on its shore 
margin wit): shipbuilding yards. The total area of the Birkenhead 
estate is 49; acres; of which 167 acres are water space, with» nine 
miles of qua;«ge, the remainggt being appropriated to quays, 
warehouses, s!.cds, business yafds, and roads. The expenditure 
by the Mersey Board, since thé incorporation in 1858 of the 
property with that of the Livérpool estate, has been about 
£5,000,000. The premises of the Mersey Dock Estate now cover 
an area of 1,034 acres, having 255 acres of water space, with 
eighteen miles of quays. 

It is stated that one Middlesbro’ firm, Messrs. Backhouse and 
Dixon, have decided to close their yard for a while, and their nen 
| will be paid off next week. At Stockton Messrs. Pearse, Lock- 
wood, and Co. have several ships to finish, and are consequently 
busier than their neighbours. 
launch a 900 tons screw steamer. Business keeps tolerably active 
at Jarrow. All departments of Messrs. Palmer and Co.’s extensive 
works at that place seem to be in full employment. Messrs. 
Palmer and Co. will launch a large transport for the Government 


than the two vessels of a similar size building by other firms for the 
Government. 
American trade, arealsoin hand. One is well forward and nearly 
plated, while the other is half in frame. The firm has an order for 
three vessels of a like description for the American trade. Messrs. 
Palmer’s building yard at Howdon is not so busy. The vessels on 
hand there are mostly of the collier class. At Hartlepool Messrs. 
Pile, Spence, and Co. have received orders for four steamers, three 
being intended for the West India and Pacific Steam Navigation 
Company, to be used in the East India trade. Alterations have 
just been completed in the blacksmiths’ department of this firm, 
the shop being sufficiently extended to embrace fifty new black- 
smiths’ fires, and there is also added a new steam hammer. 

The tone of the Cleveland iron trade is considered to have 
slightly improved, but it is still depressed. A reduction in the 
rate of wages has been seriously contemplated by the masters, and 


have no alternative but to proposé’a corresponding reduction in 
labour. In manufactured iron there is no improvement yet repérted, 
ome manufacturers being entirely without specifications for plates, 
and orders generally being slowly received by the large firms 





The establishment occupies a large area, and possesses rail- | 
and powerful hydraulic | 


being provided on the north quay of the East Float in the | 
formation of a canal dock, and by the construction of four cestly | 


Trade is so dull that masters throughout the district have issued 

a notice to reduce —— 10 per cent. for forge and mill labour, and 

ls. per ton on the puddling, from the 14th of July ensuing. ‘Rail 

orders expected from the Continent have again gone to Belgium, as 

prices areso much under Cleveland quotations as to deprive them of 
, theslightest chance in competition with foreign makers. At Sheffield 
complaints of depression are becoming very general. The American 
and Canadian markets are yielding fair orders for cutlery and some 
few other descriptions of manufactured goods, but all the other 
| distant markets of any importance are languid. From the 
| Continent at present the post brings more countermands than 
orders, and the Bombay crisis has checked the tendency to im. 
provement in the Indian market. The home orders are small from 
all parts of the country, and in nearly all branches. The steel 
trade is duller than for some time past, several of the principal 
houses having only partial employment for their men. or 
Bessemer steel there is a continued good demand, but generally 
the heavy branches are languid. Some of the cutlery manufac. 
turers have fair orders on hand, and on the whole the men are 
fairly employed. 

The United Kingdom Telegraph Company has now in operation 
at its station at Newcastle and other parts of its lines the inge- 
nious apparatus known as the Hughes printing telegraph, of which 
we believe they have the exclusive use. The messages sent are 
printed by the action of the electric fluid in neat Roman capitals, 
so that a alias siguals are done away with, and the m 
} may be forwarded to the recipient in precisely tho same conditiog 
as that in which it leaves the machine. 

A fine steam yacht, the Northumbria, built by Messrs. Mitchell 
and Co., of Low Walker, for Mr. G. R. Stephenson, is now nearly 
ready for sea, She will proceed to Cowes, and thence to Alexan- 
dria, with Mr. Stephenson and family on board. 


PRICES CURRENT OF METALS. 











The goods station of the Birkenhead and Cheshire Railway | 
Company, with its extensive warchouse and shed accommoda- | 
tion, is on the north side, and a range of quay space 250ft. in | 
width, bounded by a wide marginal road, extends the whole | 


ore works of Todd, Naylor, and Co. are situated at the western ex- | 


Of these the most important are the | 
They comprise an | 


Alfred Dock. This is connected with the Great Float by passages | 


The masonry is for the | 


The new Morpeth Lock is a finished work, 400ft. in | 


It was in this dock that | 



























| 1866 865. 
CorpPeR—British—cake andtile,, £ s. d. & 8. dj £ ed. £ & d. 
PEF LON ceccccccsessceee| 82 O O.. 86 O 0] 86 O 0.. 87 0 0 
Best selected......0+s |} 84 0 0.. 89 0 0} 89 0 O.. 0 OO 
Sheet ..... covcccccccccccces | OF O 6.. YL O C} 90 O 0... 91 0 
BOOMS. cccscccccsctcsocece | OO 6 0. 06 6 OF 958 © 6... 96 0 @ 
Australian, per ton........5., $3 0 0.. 88 O 0} 90 0 0..93 06 0 
North American .oscecesese Ata. £80666. € 88 
Spanish Cake ..ccccccseceee | 80 0 0.1. © O UO; 42 0 0.. 00 6 
Slab. for prod. 96 percent. .. 73 0 0.. 0 0 6} 79 O O6.. 80 6 6 
YELLOW METAL. perib. ......, 0 0 7 0 0 & O O7j.. 39 O & 
Tron. Pig in Scotland, ton...... 217 3 cash. 2.15 © cash. 
Bar, Welsh, in London ...... | 700... 75 0| 715 0.. 8 5 0 
Wale-....... | 60 @. 0060) 706. 7486 
Staffordshire..| 8 10 0.. 0 O ¢ 513 6.. 0 6 06 
Rail, in Wales ........ eoocce| 610 0.1. GIS C 615 0.. 7 0 6 
Sheets, single in Loudon 1010 0.. 6 0 0 115 0... 0 0 6 
Hoops, first quality....cccees 910 0.. 915 ¢ 915 0.. 000 
Nailrods..cccccccccccccsccces . 5 0 815 0.. 0 0 0 
Bwellsh ccccccsccccecee eS © 12 00..13 5 O 
LEAD, Pig, Foreign, per ton.... | 20 o 19°00... 000 
English, W. B.sssscesseesess | 22 0, 21 0 6.. 0 0 0 
Other brands .....ceecseees | 20 6 9 0 0. 1910 0 
Sheet, milled ....ceccccccee | 21 0' 20 0 0.. 20 5 0 
Shot, patent..... 666neeee woo | oe o ww 0. 000 
Red or minium..... 22 6 wis 0.. 0 0 0 
White, dry..... ee sl 6 24 00.. 0006 
ground in oil. 3i ©| wid 0.. 0600 
Litharge. W.B.. 2 62300. 00 6 
QUICKSILVER, per 7 0 8 00. 000 
SPELTER, Silesian, per 12 0; 22 50.000 
English sheet ..... 2 © 2 0 0,. 2610 0 
White zinc, powder. ( 000. 600 
STEEL, Swedish faggot 0 16 00,, 6 0 6 
ROG. cceccccccccces coe © 1 0 0.. 0 0 0 
TIN, Banca, per CWl.ecccccsece 415 ¢ 45 lo 
Straits, fine—cash ....cccoes C 4i2 ¢ 412 Ww 
Vrompt 3 months .....00. | ©) 412 10., 4 13 ¢ 
English blocks ....cccesccese ( 415 0.. 416 0 
BOTS cececccccccccccccese | 0, 416 0.. 417 0 
} Refined, in blocks.......006 | 4i9 0... 5006 
| TINPLATES, per bx of 225 sheets | 
IC CObC.. 66 eveccces eccccce| § 6 O.. 3 7 C 12 6.. 00 06 
PE wieseteesstes cococe| 8 84 O.. 212 ( 186.9000 
IC charcoal .....0. aecevoces } Lil O.. 113 Of 18 6. 000 
IX ditto. ceseeee cocccccoses| 218 O.. 2 0 Of] LM 6. 0 0 0 
PRICES CURRENT OF TIMBER. 
1866. 1865 
Per load— 2 ailizge Ze Per load - 
Teak .....++++++-31 10 18 10 [12 01310! Yel. pine, per 
Quebec, red pine $5 415; 310 415) Canada, lag 
yellow pine .. ale } 315 315 Qud 
St. John’s N.B., yel.. 0 0! 0 0 v || Archane’, ye 
| Quebec,cak,whie.. 5 0 510) 5 5 6 O | St Petersburg yel . 
| birch. .... 4 5 415/330 410 | Finland ... «... 
Memel...... -" 0 0 Of O O O O|| Blemel .......... 
elm +310 56 ©} 310 & © | Gothenburg, sel... 8 
Dantsic, oak ~-3 Ot 0} 3565 - 8 
fir.. -2 5 310/ 315 3lv 
Memel, fir -3 5 3lo} 4106 06 
TARR sons -3 6 310) 3 5 » 10 
Swedish . 25 210! 210 215 
Masts, qued 619 610/) 610 & 1 im yellow ... 
i yi ine 5 0 6 O 5 0 0 egk plank, Dit. ‘ 
rd. pine 00 vv] 00 H 0 —s ft. te } our tC OM? 
Lathwood,Danu.fm 5 0 6 6) 710 S&S © Staves, per stand.rd M 
St. Peeers7 U0 5 6 | 810 910 Quebec, pip- sy 085 (| M O& ¢ 
D als, per C., 12fi, by 3ft 9in | puncheon 20 0 25 is ow 
Quebec, whtuspruce 13 1 1910/14 018 0 Baltic ™™ 1 179 6 190 6.00 6 20 
StJohn.whe spruce 1S 0 1510/13 015 0 Mine. ge” , 


Yesterday (Thursday) they were to | 


in the beginning of August, this vessel being further advanced | 


Two large vessels, of about 3,500 tons each, for the | 


if the present low prices of pig iron continue they consider they | 


THE INTERCOLONIAL EXHIBITION. — The arrangements for the 
Intercolonial Exhibition at Melbourne are progressing steadily. 
The Government of Tasmania has joined in the movement, 
and appointed a local body of commissioners, and a similar step 
has been taken by the Government of Queensland. The products 
and articles sent from Queensland to Melbourne will be previously 
inspected at a local exhibition at Brisbane. New South Wales and 
South Australia are gradually taking up the movement. It is ex- 
pected that Tasmania will principally contribute specimens of her 
ornamental woods and her building stones of marble and limestone. 
The other substances from this distrtct will consist principally of 
samples of bituminous and anthracite coals, agricultural produc- 
tions, wool, oil, tanning substances, and malt liquors. The direc- 
tors of the Intercolonial Exhibition have also formed themselves 
into a committee for the management of the Victorian products in 
the Paris Exhibition of 1867. The secretary suggests that in the 
Paris Exhibition the products of the Australian colonies should 

| exhibited as a whole, and not, as in London, be divided by walls 
12ft. high. Thus handsome groups of cases might be devised, each 
having its own peculiarities, but offering facilities for comparison, 
and looking well as a whole. The wools of each colony, for 
instance, would make a handsome and instructive group of cxses. 
| Sir Redmond Barry will be the special executive commissioner to 
| represent Australia in the Paris Exhibition of 1867. 

| THE First LocoMoTIVE In AucKLAND. — Early in February 
| last the commissioners of the board of the Auckland and Drury 
Railway assembled to witness the trial under steam of the first 
locomotive ever seen in the province. The engine, with its wheels, 
was first raised clear of the rails, and Mr. Thomas Cheeseman, tlie 
chairman of the board, sounded the whistle and turned on tho 
steam. The gearing and other parts all worked with perfect ease 
and smoothness, so the engine was lowered down to the rails and 
run backwards and forwards on the short length of line completed. 
The engine was made by Messrs. Manning, Wardle, and Co., Leeds, 
Yorkshire, and was sent out per the Andrew Jackson. It is a tank 
engine of the inside cylinder class, with six wheels all coupled 
together. The cylinders are 1lin. diameter, and 17in. stroke; the 
wheels are 3ft. diameter, with Lowmoor iron tires; the total wheel 
base is 10ft. 3in.; the barrel of the boiler is 7ft. Sin. long by 
2ft. 9in. diameter, and of best Yorkshire plates; the internal fire- 
| box is of copper; the brass tubes, seventy-eight in number, are 2in. 
in external diameter; a saddle tank, holding 400 gallons of water, 
is pleced on the top of the boiler, making the total weight of the 
whole engine about sixteen tons. It is titted with very powerful 
| brakes, because of the heavy inclines on the railway, and it will at 
once commence its werk at Pallasting the entire line. 
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HANGOCK’S FOUNDRY & ENGINEERING COMPANY, LIMITED, 


FENTON, STOKE-UPON- TRENT, 


MANUFACTURERS OF 


BRIDGES, GIRDERS (WROUCHT AND CAST), ROOFINC, STEAM ENCINES & BOILERS, 
CASTINGS, WROUCHT IRON WORK, MACHINERY OF EVERY DESCRIPTION. 


CONTRACTS FOR RAILWAYS AND PUBLIC WORKS UNDERTAKEN. 


Sole neon PARRY, BARRITT, & Co., 34, Cannon Street West, | 


___ LONDON, } E.C. _a 891) 





BOWDEN’S 
PATENT FORGE BELLOWS & PORTABLE FORGES. 


These Bellows have double 
the power of the ordinary 
bellows, and are much 
cheaper. 

The materials of which 
they are constructed render 
them more durable, and 
less liable to accident, mak- 
ing repair seldom necessary. The 
small quantity of leather used in the 
construction being protected from ex- 
ternal influences, these Bellows are 
well adapted for shipping purposes 
and hot climates. 

The same pair ot Bellows can be 

wked in SINGLE or DOUBLE 

f ; Hat os i ve tion, producing a REGULAR 
: ONTINUOUS Blast. 

The Patent Bellows are made in 

ail sizes; the largest, when worked 

7 by steam power, will blow twelve 

ee hearths, and where space is a con- 

si’eration they may be made in any 

pair of bellows may be fitted to blow hearths on different floors. 









and a single 


form 


BOWDEN’S PATENT FORGE BELLOWS & PORTABLE FORGES 
Can be seen in operation at 158, HIGH STREET, SOUTHWARK, and may be obtained of all Ironmongers. 


or size; 


_(P846) 





MARSHALL, SONS, -& CO. 


(LIMITED), 


GAINSBOROUGH, LINCOLNSHIRE, AND 81, MARK LANE, LONDON, 


MANUFACTURERS OF 


FINISHING 
THRASHING 


MACHINES, 
CORN CRINDING MILLS, 


SAWING 


PORTABLE 
STEAM ENGINES, 
FIXED 
HORIZONTAL STEAM 
ENGINES, 
MULTITUBULAR 





AND 
CORNISH BOILERS. MACHINERY, &c. 

Munich . . . . Gold Medal ; a 

Hat Large Silver Medal Doncaster . First Prize £50 

Cha ‘ Market Rasin . First Prize 

Chorl Pesth . . Three Prize Medals 
me Médling . . . First-Class Medal 
* Dunedin. . . Medal for Special Merit 
a & ne, Warrington . . Large Silver Medal 


ILLUSTRATED CATALOGUES POST-PREE ON “APPLICATION. (1949) 


IMPROVED BOLT-SCREWING AND NUT-TAPPING MACHINE. 





St TT 


rman = aun 


Mune HULA ADULT PULTE 








CARR _ AND NICHOLS, 


THE LANCASHIRE SCREW BOLT WORKS, CHOWBENT, 
NEAR MANCHESTER, 


MANUFACTURERS OF 


BOLTS, NUTS, SET-SCREWS, &., OF SUPERIOR QUALITY, 


MAKERS. 


GINEERS AND MACHINE 


“MACHINE-HAMMERED” 


MAKERS OF 


SCREWING MACHINES, NUT-MAKING 


BOLT-POINTING MACHINES. 


FOR EN 


IMPROVED NUTS. 


(I 1016) 





| height, has hitherto been found to be so great, that the 


| the making of railways at all in many such places. 





| called-up capital of the Company. 


| ensuing year.—Carried unanimously. 


| and that their remuneration for the past and for the forthcoming year be at 


| 


| 


| 
| 


| 


MACHINES, 


Te Enginee 
—W. MARTYN and CO.’ 


and other Steam Engines. A 


Manufactory, 61, Hercules-buil4 
Te Contractors. 
PATENT STEAM PILE 
piling machine to which steam h 
sent on application to Hull, 
Extract from a report of a Pap 
Civil Engineers, by Mr. W. 
December 5th, 1859 :— 
“ Pile driving by steam pow 
some of the most principal mac 
Sissons and White’s as being the m4 




























































_ ° ¥ 
o Engineers, Contract? 
PANIES, and PROJECTORS of RAIL 
mical Viaducts on Wrought-iron Piers, for cros 
depth under 500 or 600ft. 
The cost and risk of building railway viaducts e 


and gorges in mountainous districts has often proved 


Messrs. C. De BERGUE and CO. are now prepared to 
structures at comparatively most moderate prices, and td 
efficiency. 

Apply to the Offices of the Firm, 10, Strand, London, W.C. 


7 ‘ — 
Picksley, § Sims, and Co. (Limited.)—At t 
ADJOURNED FIRST ORDINARY GENERAL MEETING of @ 
Shareholders of this Company, held at the White Horse Hotel, 
Monday, February 12, 1866. 
JOHN HALL, Esq., in the Chair. 
The Chairman proposed, and Thomas Ledward, Esq., seconded : 

That the Directors’ report and balance-sheet now presented be and is hereby 

received and adopted.—Carried unanimously. 
John Rycroft, Esq., proposed, and Joseph Wilding, Esq., seconded : 

That a dividend be now declared of 10 per cent. for the last half-year, 
making, with the interim dividend already paid., 20 per cent. per annum on the 
The dividend to be payable at the Man- 
chester and County Bank, Manchester, on Friday next, the 16th instant.— 
Carried unanimously. 

John Picksley, Esq., proposed, and Reuben Sims, Esq., seconded : 

That John Hall, Esq., be re-elected a director for the ensuing year.—Carried 
unanimously. 

John Jackson, Esq., proposed; and Mr. Councillor Slater seconded : 

That Mr. John Prest be appointed one of the managing directors for the 





Leigh, on 


The Chairman proposed, and J. D. Kennedy, Esq., seconded : 
That Messrs. Fitzgerald and Co. be re-elected auditors for the ensuing year, 


the rate of one hundrea pounds.—Carried unanimously. 
John Lawson, Esq., proposed, and Joseph Snape, Esq., seconded: 

That the directors be allowed for their services for the past year £300, to be 
apportioned among themselves at their discretion.—Carried unanimousty. 

JOHN HALL, Chairman. 

Mr. Hall having left the chair, it was taken by John Lawson, Esq., and it 
was resolved by acclamation :— 

That the best thanks of this meeting be voted to John Hall, Esq., for his able 
conduct in the chair, and for his uniform attention to the interests of the 
Company. JOHN LAWSON, Chairman. 

(I 1022) JOHN PREST, Secretary. 


THE BIRMINGHAM VULCAN FOUNDRY, ENCINEERING, 
AND RAILWAY PLANT COMPANY, LIMITED 
(LATE WILLIAM MIDDLETON), 
Manufacturers of Steam Engines and Boilers 
OF ALL KINDS, 

IMPROVED PUNCHING & SHEARING MACHINES, 
MORTAR MILLS, SAW MILLS, FLOUR MILLS; FIXED, PORTABLE 
AND STEAM CRANES; 


Single, Double, and Treble- 
Gasholders, Sugar Pans, and 





Stamps, Presses, Circular and other Shears; 
barrel Puinps; Cast and Wrought Iron Tanks, 
Ironwork for the Colonies. 


CONTRACTORS’ WACONS, WHEELS, AXLES, & PEDESTALS. 


Iron Mountings for Wagons, Turntables, Rail-Straighten ng Machines; 
Piatelayers’ Tools, and all descriptions of Railway Plant, &. &c. &c. 


CONTRACTORS TO HER MAJESTY’S GOVERNMENT. 


ss SZERELMEY’S 
PRESERVATIVE COMPOSITIONS 


(11031) 








FOR BRICK, STONE, STUCCO, CEMENT, 
IRON, Wl wooD. 


THE GRANITIC COM- 
POSITION 

Is for the Preservation of all Work 
of WOOD or IRON, whether for Rail 
way, Shipping, Mining, Army, 0 
Engineering purposes, and, unlik 
paint, it does not require renewal. 

It has been applied to the WHOLE 
of the IRON ROOFS, ;&c., of the 


THE SILICATE 
ZOPISSA 

Is for the Preservation of all STONE, 
BRICK, STUCCO, or CEMENTED 
Buildings, Statuary, and other Works 
of Art, from Atmospheric and other 
corroding and destroying influences. 

It is the only successful process ap- 
plied to the Stonework of the 


See the Printed Returns to the order of the Honourable the House of 
Commons, dated March 8th and May 16th, 1860, which give the Reports of 
Professor Faraday, Sir Roderick Murchison, and the late Sir Charles Barry, 
all of which Reports incontestibly prove the great success of these Compo- 
sitions. 

M. SZERELMEY has received many Thousands of Pounds from her Majesty's 


Government for the application of the Composition. 
These Processes have also been largely applied in the Re-decoration of 


St PAULS CATHEDRAL 

The Preservative Compositions having proved so eminently successful 
during the many years’ trial to which they have been subjected upon Public 
and Private Buildings and Works, Shipping, &c., SZERELMEY and CO, have 
established extensive works for the Manufacture and Supply of the Composi- 
tions upon a very large scale, and are now enabled to execute all orders with 
the utmost despatch. 


MERCHANTS & SHIPPERS SUPPLIED. 


For prices, and further particulars, address to the 


City Offices of SZERELMEY & CO., 


394, KING WILLIAM STREET, LONDON, oe 
(Close to London Bridge.) 1031 
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& OWENS, tate Bensamin Fow.er & Co; 


WHITEFRIARS STREET, FLEET STREET, LONDON, EC. 


'S OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, 


: USE OR EXPORT, TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 













big. A gives an elevation of an {PROVED HURIZONTAL STEAM PUMPING ENGINE the 
whole mounted 6n one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engines, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes, are adapted according to circumstances ; the pumps can be 
readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 





Fig. B shows an IMPROVED and POWEF« of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing. Fig. C represents a smali HYDRAULIC PRESS 
FUL form of SCREW PRESS for BALING Hepa cohen fa he oi 
PURPOSES. It can be worked with one cr iS | for EXTRACTING OILS, Jt KC ES, TINCTURES, 
both handles, according to pressure requited, H | &c. These Presses are made in the strongest and 
and the boxes are made of various dimensions, simplest manner, are easily managed, not liable to 


to produce bales of the usual sizes. Messrs. 
€. and O. make large numbers of these Presses, 
and can supply them at very reasonable 
cost, 


derangement, and the results obtained from them 
are far in excess of such as can be derived from the 





clumsy forms of screw press in common use. 


9, 
No, 26. 
BORING TOOLS. 
Co in Fete | Kas = 
e 3 s 4 7 











FON & OWENS, ENGINEERS, LONDON 
THETABOVE IS AN ILLUSTRATION OF 
A COMPLETS OTT Bf IT XI, I," 

TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NUT, &e. It 
= is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
— ame ah 2 Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
| Ao OND: ready for driving by Steam Power. The above will be found a simple and first-class plant, at much 
less cost than work of this class is usually supplied at. Most satisfactory reports have been re- 

ceived from houses of the first standing in India, Odessa, and other quarters where similar machine 

has been supplied. C. & O. also make small compact Oil Mills, to work by Cattle. Drawings with full a . -” ee 
particulars & Estimates may be had on application at the Works, for these or any other form of Press, BORING TOOLS, for TESTING GROUND for 


















































Bridges, Foundations, Minerals, &c., and for 
No. 26 shows a set of TREBLE-BARREL ARTESIAN WELLS. 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. 





it! 





CP AL 





- we \ NS 
CLINTON ,OWENS 









Single, Double, and Treble Purchase Crabs, 


Lhi ar Cranes. ~ulley Blocks 
Peery Pace Tat, Cranhe, Driving Pulley THE: AUSTRALIAN WOOL PRESS. finutng tio! vey dessa,” 
rome Soy ody taseriglth. snianiaiiciataa THE ABOVE CUT REPRESENTS * AN IMPROVED HYDRAULIC WOOL 

PRESS, SPECIALLY 23 ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class, 








7. CLINTON and OWENS beg to call attention 
to the Improvements they have effected in the 
Arrangement of DOUBLE- ACTION PUMPS, as 


shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced ; they can be more readily examined and removed 
for a or clearance than in Pumps of this kind hitherto made ; and the action is 
equally balanced in both the up and the down stroke. 

In een sketches india-rubber discs valves are shown, which are very good for ordi- 
nary purposes ; but valves of brass with brass seatings, iron with iron seatings, or of 
other descriptions, can be readily fitted, as may be required. 

The form of Double Action Pump, indicated by Figs. E and F, CLiInToN and OWENS 








mostly adopt for pumps with 6in. barrels, or exceeding that size ; for Pumps of smaller : 
bore they have a somewhat different arrangement. + 





Double Action heey where they are, upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps ; they are much less 
expensive in themselves ; the gearing required to drive them from a face-plate or 
eccéntric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the “_° is occupied ; they deliver at both the up and down 
stroke an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 

These Double-Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitted throughout in a 
substantial and workmanlike manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iron, for all purposes. 

CLINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter ; also driving gear of every 
description. 











Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
larger scale, with full particulars of any description of Hydraulic Machinery, 


RA ~ SRO may be had on application at the Works, Whitefriars, where a very large “ CREE 
WSs KTCFYQYGQGAG NS S stock can always be inspected. (G1322) WS MASS 
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Kine S Patent Portable Girder, Patronised | 


by the Austrian Government. — This BRIDGE GIRDER has been 
designed chiefly for facilitating the transport of large or small bridges to the 
most distant parts. They caw be erected at their destination by any ordinary 
workmen, and can be made for 15 per cent. less cost than any bridges hitherto 
constructed.— Apply to Mr. ENOCH SHUFFLEBOTHAM, Broad-lane, Acock's 
Green, near Birmingham. (P771) 


Tools ! Tools!! Tools!!!—Thomas Garside 


and CO., Engineers’ Tool Makers, Phenix Works, Leeds, beg to inform 
Engineers, Machine Makers, and the Trade generally, they have on hand, or 
in process of manufacture, an ample Stock of Lathes, Planing, Slotting, 
Vunching, Shearing, Shaping, Screwing, and Wheel-cutting Machines, to 
whieh they beg to @irect especial attention. All workmanship guaranteed, 
a and particulars sent on application. a nie 











M iiners’ 212° Holdfast and Fire- Resisting 


SAFES, non-conducting, vapourising, compensating, double, treble, 
quadruple chambered, with all the improvements under their quadruple patents 
of 1840-51-54-55, including their gunpowder-proof, drill-proof, hard steel plate 
covered unpickable solid locks and solid lock-cases and doors, without which no 
safe is secure, have been publicly tested in every large town, and have protected 
their contents in hundreds of cases of destructive fires and attempted robberies. 
The strongest, best, and cheapest safeguards against robbery and fire. 
Upwards of 50,000 of Milners’ Holdfasts keep the cash, books, deeds, and plate, 
of Liverpool, Manchester, Glasgow, Leeds, Bradford, Belfast, &c. Milners’ 
Phoenix (212°) Safe Works, Liverpool, the most extensive and complete in the 
world, employing nearly 500 men, assisted by powerful, original, and elaborate 
machinery, and 70-horse steam power, producing more safes than all the other 
safe-makers together, and just enlarged to accommodate 1,000 workmen, 
always open for inspection. Circulars free by post. Milners’ London Depot, 
47A, Moorgate-street, b City (4945) 








WILSON’S PATENT 
LARGE ENDLESS BAND-SAWING MACHINERY. 


This MACHINERY consists in the use of a LARGE ENDLESS BAND-SAW, Sin. broad and 15 gauge; also of Travelling Table, 45ft. long, with other 


means combined, and is adapted for the purpose of breaking down al’ kinds of ROUND or SQUARE TIMBER, MAHOGANY LOGS, &c 


to the DEPTH OF 


FOUR FEET AND UPWARDS. It is also equally servicebble for cutting up the same into Scantling and Boards, as may be required. No fixing of the Log to 


the Table is necessary. The power required is 7-horse. 


NOTICE.—This is the first and only machine in existence, constructed on the above principle, which has been found, from actual experience, to be a com- 
plete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily at the Works of Messrs. JAMES 
WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire.—This mac hine being the subject of Letters Patent, any infringers thereof are 


hereby cautioned, as legal proceedings will be taken. For illustration, see THE ENGINEER, Feb. _ 1864. 


(G1273) 














39a, 


No MORE DAMP BUILDINGS ! 
DECAY OF STONE, BRICK, WOOD, OR IRON AL 


PERMANENTLY ARRESTED, 
OR, IF NEW, EFFECTUALLY PREVENTED !!! 
BY THE USE OF 


SZERELMEY’S PRESERVATIVE COMPOSITIONS. 


THE SILICATE ZOPISSA 


Is the ONLY SUCCESSFUL MATERIAL used upon the STONEWORK of the 


NEW PALACE OF WESTMINSTER, 


And the whole of the Iron Roofs are coated with the Granitic Composition. The Gilding 
is also laid upon this material. The Compositions hav 
ration of ST. PAUL'S 






been largely used in the re-deco- 
CATHEDRAL, and other Buildings and Works at home and abroad, 
FOR FULL PARTICULARS, APPLY TO 
SZERELMEY & CoO.,, «os 
LONDON. 








SAMSON BARNETT, 


KING WILLIAM STREET, Cree, 





DIVING APPARATUS MAKER TO THE ROYAL NAVY AND THE VARIOUS MARITIME POWERS, 


23, FORSTON STREET, 





HOXTON, LONDON, N. 


‘i his Diving Apparatus can be understood and used by any 


labouring man after reading the book of directions supplied with it, thus rendering it available in 


be —“Br) remote parts, where the services of the practised diver cannot be obtained. It is extensively used in 
—_e_ 


1. Should the diver 


THOT ORAE 


always denotes the depth 


presence of their officers, 





by the South Sea Pearl 


VEARL and SPONGE diving. The improvements of 8S. BARNETT are the result of thirty years’ 
experience in the manufacture of Diving Machinery ; and while retaining all that was valuable in former 
opparatus, they possess the following advantages :— 


wish to raise himself without signalling the attendant, he can do so by simply 


placing his finger on the valve, which afterwards rights itself.— 2. Without assistance he can open his owe 
helmet, which is so constructed that the front eye can never be lost or become tight.—3. The Indicator 


the Diver is at.—4. The Condensing box secures a more centinuous stream of 


air.—At an Official trial at H.M. Dockyard, Portsmouth, by order of the Lords of the Admiralty, in the 


by the Government Diver, these improvements were fully tested on all their 


points. See report of the Times, Nov. 30, 1861. —They are in use at the Barcelona Coral Fishery; also 


Fishery Company; at H.M. Dockyards ; at the three breakwaters now con- 


structing at the Isle of Man; and many sets are in constant use both Day and Night at the 


NEW BRIDGES NOW BUILDING OVER THE RIVER THAMES, BLACKFRIARS, AND PIMLICO, LONDON. 


OBSERVE.—That 8. B. confining his manufactory te Diving Apparatus and Mineral Water Machinery only, every part has been the subject of the most 
assisiance 


careful study—Ss, B. being so well aware of the requirements of persons using Machinery where mechanical 


cannot be obtained. 





Thames Bridge Works, Blackfriars, 
Mr. BARNETT, May IIth, 1864. 
SIR, 

Having been ordered by the contractors, Messrs. Peto and Betts, to 
select the best Diving Apparatus for the construction of the Bridge at Black- 
friars, and having selected yours as the most perfect, I have now to express 
my entire satisfaction, after twelve months’ constant use, both Day and Night, 
without a single stoppage. | 

My experience in diving machinery is based upon many years’ continued | 
application as Engineer to the Victoria Iridge, Grand Trunk Railway of | 
Canada, a span of nearly two miles accross the rapids of the St. Lawrence, and | 
other works. 
Most of the gentlemen and engineers connected with the works have 
descended in it, and all speak highly of its simplicity and safety. 
&, Parliament-street, S.W. JAMES WOODFORD, C.E, 


(1353) 





Mr, BARNETT, 
SIR, 
Having been employed as a diver during the last eighteen years, I beg 
to present my testimony as to the efficiency of your diving apparatus, which I 
have personally tried, and can, therefore, speak from experience. 

The valves in the helmet for the diver to lower or ralse himself is an invaluable 
thing, as he is in no wise dependent on his attendant for either of these pur- 
poses, and they are extremely simple in their action. 

1 forward this for your information, giving you full permission to use it for 
any purpose you may think proper.—I am, Sir, your obedient servant, 

GEORGE HARDY. 


H.M. Dockyard, Portsmouth. 


Mr. BARNETT, 
SIR, London, 25th February, 1864. 
The three sets of diving apparatus supplied to me by you, for the three 





Breakwaters I am now constrecting for the English Government in the Isle 
of Man, have now heen since the commencement, in deep sea work, and have 
given perfect satisfaction.—I am, Sir, yours respectfully, 


W. T. JACKSON, Contractor. 





ROBEY & COMPANY, LIMITED, 
ENGINEERS, LINCOLN, 


MANUFACTURE THE 


MOST DURABLE AND THE CHEAPEST PORTABLE ENGINES 


IN THE KINGDOM. 





Application to be made to the 


PERSEVERANCE IRONWORKS, LINCO 






N 1088) 





Railway Carriage and W agon Building 
MACHINERY. — Engineers and Railway Tooten Companies are 
invited to apply for a NEW ILLUSTRATED CATALOGUE of MACHINES 
for RAILWAY CARRIAGE and WAGON BUILDING, invented and manu- 
factured by SAMUEL WORSSAM and CO., 304, King’s-road, Chelsea, 8.W. 
Apply at the Works, as above. (465) 


Civil Engineering, Surveying, Architecture, 
.—PRACTICAL INSTRUCTION given in Civil Engineering, ret 
lag, Levelling, Architecture, Building, Draughting, Mapping, Measuring, and 
Valuing Land, Timber, Buildings, &c.—Apply at the Offices of Messrs. HYDE, 
SMITH, and LEWIS, 24, Guildford-street, Russell-square. (B9) 


Paravets Solidaires. — Howard and Sons, 


26 and 27, Berners-street, are prepared to supply machine-made 
patented solid PARQUET FLOORS 50 per cent. cheaper than they have 
been yet offered. Illustrated catalogues, plans, and estimates free. (1 '090) 


ook’s Patent Steam Rivetting, Punching, 


and SHEARING MACHINE is now in Use at the following places, 
as well as in France, Prussia, Italy, the Netherlands, and the East Indies and 
Ruseia 











Messrs. Mirrlees and Tait, Glasgow. 
» Mitchell and Wallace, Glasgow. 
» Robert Napier and Sons, Glasgow. 
»  W.and A. M‘Onie, Glasgow, 
» dames Aitken and Co., Glasgow. 
» Alexander Stephens and Sons, Glasgow. 
A. and J. Inglis, Glasgow. 
Hyde Park Locomotive Works, Glasgow. 
Messrs. Alexander Denny and Brothers, Dumbarton. 
» William Denny and Co., Dumbarton. 
»  Courteny, Stephens, and Co, Dublin. 
» 8. and H. Morton and Co., Leith. 
» James Jack and Co., Liverpool. 
» Pile, Spence, and Co., West Hartlepool. 
» Law and Duncan, Shettlestown. 
» Campbell, Johnstons, and Co., North Woolwich 
» James and George Thomson, Glasgow. 
» Randolph, Elder, and Co., Glasgow. 
»  R. and J. Rankine, Liverpool. 
»  W. Jones and Sons, Warrington. 
» Cochrane, Grove, and Co., Dudley. 
»  W. Simons and Co., Renfrew. 
» Macnab and Son, Greenock. 
Easton, Amos, and Sons, London. 
D. COOK and co. have their Machines.always in Stock, and have introduced 
a new style, adapted for Rivetting Ships’ Frames, having a vertically working 
die, and which can be used as a Punching Machine, and can punch 5ft. from 
edge of plate; a Machine to Punch or Set Angle Iron; also a Machine for 
Rivetting only, for Girders, Boilers, and General Plate Work. 
List of Prices and Testimonials on application.—D. COOK and CO., Engineers, 
Glasgow. (1 692) 


WATER-POWER ENGINES! 
These Compact and Economical Engines 


have now been most successfully applied to the working of Cranes and 
Hoists in Warehouses, also to the driving of Book Printing and other 
Machines. There is no purpose for which Steam Engines are used to which 
these Patent Water Engines are not applicable. Working by the pressure 
from the Town's Mains, they avoid all danger, delay, or inconvenience, when 
required for short periods of time, or at uncertain intervals. 
Applications may be made to the Patentees, JOHN RAMSBOTTOM and 
CO., Hydraulic Engineers, Blackburn, Lancashire; or T. M. PEARCE, 
Bradford, Yorkshire. (1 1087) 








BY - MAJESTY’S ROYAL LETTERS PATEN “= 
\ orrison’s Archimedian Hem-Folder for 
a the SEWING MACHINE andthe FINGER, 
Manufactured solely by 


JOSEPH GILLOTT, 


Metallic Pen Maker to the Queen, 
VICTORIA WORKS, GRAHAM-STREET, BIRMINGHAM. 


Drawings and particulars f forwarded ¢ on on application. (H815) 


JESSE TILDESLEY, 
WROUGHT IRON RAILWAY BRIDGES, 
STEAM BOILERS, GIRDERS, ROOFING, TANKS, 
PANS, GASHOLDERS, &c. &c., 


CRESCENT IRONWORKS, NEAR WILLENHALL, 


STAFFORDSHIRE. (1930) 


SMOKE NUISANCE ACT. 
MESSRS. WRIGHT & CO., ENGINEERS, 
SHEPHERD'S LANE, HOMERTON, N.E., 


Beg to inform the Proprietors of Manufacturing Establishments that they fit 
up their Patent Smoke Consuming Apparatus to every description of Furnace, 
and guarantee an effectual result. 


Certificates and Testimonials of successful working from some of the first 
manufacturers in England. Address for terms as above. (P879) 


NEILSON BROTHERS, 
ENGINEERS AND TOOL MAKERS, 
ALBERT WORKS, GLASGOW. 


Special makers of Tools for MARINE ENGINE making, and IRON SHIP* 
BUILDING, and for LOCOMOTIVE WORKSIIOPS, also heavy Boring» 
Planing, Slotting, and other Machines for FORGE WORK. 

sT 


EAM HAMMER 

of any size and of every description, for Forge and W: orkshop purposes, &c. ; 

Screw Stocks, Taps, Dies, 

FORGINGS AND CASTINGS OF ALL DESCRIPTIONS, SUPPLIED TO 
ORDER. (1254) 


JOHN ELLIS, 
ENCINEER AND TOOLMAKER, 


UNION WORKS, BACKWATER STREET, 
MANCHESTER. 


Slide and Screw-cutting Lathes, Hand Lathes, Planing Machines, Sletting 
and Shaping Machines, and other Engineers’ Tools. Horizontal and Vertical 
Steam Engines, from 8 to 60 Horse power. 

ON SAI SALE: Slotting Machine Yin. stroke, will take in 3ft. Gin. 
(£250, 000 HAVE BEEN PAID AS COMPENSATION FOR 
ACCIDENTS OF ALL KINDS, BY THE 
RAILWAY PASSENGERS’ ASSURANCE COMPANY, 


INVESTED CAPITAL and RESERVE FUND, £50,000, 
ANNUAL INCOME, £85, 
An Annual payment of £3 to 5s secures £],000 in case of 7 
or per week while laid up by Injury. 
Offices—64, CORNHILL, and 10, REGENT STREET, 
WILLIAM J. v VIAN, Secretary. — 


THOMAS WORSDELL, 
BERKELEY STREET, BIRMINGHAM, 


MANUFACTURER OF 
Cranes, Steam and Hand-power, of all kinds. 
Overhead Traversers, Chains, Blocks, &. 
Crab Winches, for Steam or Hand Power. 
Lifting Jacks, Traversing, Haley’s, and others. 
Engineers’ Tools, Screwing Tackle, Ratchet 
Drills, Pulley and Differential Blocks, Smiths’ 
Forges, Portable ditto, Anvils, Vices, d&c. 
Platelayers’ Tools, Rail Presses, Jim Crows, 
Levers, Drills, Punching Machines, &c. 
Mortar Mills, Pile Drivers, &. 
Hydraulic Machines for Testing Girders, Bars, 
Boas 2 Wire, Wire Rope, &c. 








(G938) 





(I 770) 
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HANCOGK’S FOUNDRY & ENGINEERING COMPANY, LIMITED, 


FENTON, STOKE-UPON- TRENT, 

BRIDCES, CIRDERS (WROUGHT AND CAST), ROOFING, STEAM ENGINES & BOILERS, 
CASTINGS, WROUCHT IRON WORK, MACHINERY OF EVERY DESCRIPTION. 
CONTRACTS FOR RAILWAYS AND PUBLIC WORKS UNDERTAKEN. 

Sole Agents, PARRY, BARRITT, & Co., 34, Cannon Street West, 


___ LONDON, E.C. {I 891) 


IRON BRIDGES. 


SEDLEY’S PATENT FOR CLEAR SPANS UP TO 1,500 FEET, 
FOR ROADS, RAILWAYS, AND GENERAL USE. 


IT IS STRONGER, LIGHTER, AND CHEAPER THAN ANY OTHER KNOWN SYSTEM, AND IS 
NOW USED BY THE INDIAN AND COLONIAL GOVERNMENTS. 


For Particulars, Plans, and Royalties, apply to 


A. SEDLEY, ENGINEER, 38, CONDUIT-STREET, BOND-STREET, W. 


1485 





___ Parties Infring ae vee — = immediately. 
PATENT ay Wine, WHALEBONE, & HAIR TUBE BRUSHES, 


FOR MARINE & LOCOMOTIVE BOILERS. 


Mr. M. ha 
Patent, which has 
have recommend 


C. namprenaell 





ment of his former 
siete that they 


iust Patented an Improve 
been before the Pul 
| themselves. 


i 








IRON ROOFS, WORKSHOPS, STORES, 


COTTAGES, CHURCHES, SCHOOLS, &c., 
FOR HOME OR EXPORT. 





ESTIMATES AND DESIGNS ON APPLICATION TO 
W. H. GRIFFITH, 
G RA ANGE ROAD, BERMONDSEY, 8.E. ae Lctreoncamer 1829. 11078 





W. WALKER, 


ENGINEER AND TOOLMAKER, 
29, LOWER KING-STREET, MANCHESTER, 
Has always on Hand or in Progress 


MACHINES FOR PLANING, 


SHAPING, SLOTTING, 


LATHES. 


COMPOUND SLIDE RESTS OF VARIOUS SIZES, 
AND ALL OTHER ENG INEER is" ’ TOOLS. _(HB6 13) 








IMPROVED BOLT- SCREWING AND NUT-TAPPING. ‘MACHINE 














CARR AND 


THE LANCASHIRE SCREW BOLT WORKS, CHOWBENT, 
NEAR MANCHESTER, 


MANUFACTURERS OF 


BOLTS, NUTS, SET-SGREWS, &., OF SUPERIOR QUALITY, 


| 4 ain a eee Sates cen niet SEE meee seas sue 
TESTIMONIAL. 
LONDON, BRIGHTON, AND SOUTH COAST RATLWAY. 
Locomeé TIVE AND CARRIAGE a 


NICHOLS, 


FOR ENGINEERS AND MACHINE MAKERS. 


IMPROVED “MACHINE-HAMMERED” 


MAKERS OF 


NUTS. 


LY V! 


HINES, NUT-MAKING MACHINES, | 


EKngineers 
—W. MARTYN : setae ’s Hig ey 
A trial is 
building 











an d Merchants, 

sure GAUGE TUBES for Locomotives 

e List on appiication.— 
(1757) 


Te 
il other Steam kngine 
lunutactory, 61, Hercules 


solle rited. Pri 
, Lambeth, 8. 


Te Contractors. — Sissons and White’s 

PATENT STEAM PILE DRIVER, the most perfect and economical 
vling machine to which steam has be 
ent on appl lication to Hull, 
‘Xtract from a report of a Paper on Pile Driving, read before the Soc ciety of 
Civil Engineers, by Mr. W. F. Bryant, of the Westininster Bridge Works, 
Dec ember Sth, 185) 9:— 

Pile driving by steam powe ir was next treated of, the author describing 
ome of the mo: st — ipal machines bec h have been invented, pre ete erring 
sissons and Whi as being the most ¢ omical aad | practically useful.’ 

(E713) 


en applied. Description and testimonials 


oe 
WOOL WASHING AND WOOL DRYING MACHINES, 


WITH ALL RECENTLY PATENTED IMPROVEMENTS 
THE ONLY SERVICEABLE MACHINE E XT ANT. 
MADE BY 
JOHN PETRIE, JUN., ROCHDALE. 
MAKER, ALSO, OF CHEETHAM’S PATENT TURBINE. 
(I 1086) 





kell ey Looe tee 


IRON MERCHANTS, 


SNOW HILL, 


BIRMINGHAM. 


ne Minute’s walk from the Great Western Railway Station 


IL1T?? 
| i ems LS 


|DEATH*AND ELLWOOD, 
ALBERT WORKS, LEICESTER. 





MAKERS OF PIXED AND PORTABLE ENGINES, 


CORN MILLS, SAW FRAMES, AND BENCHES, 


LARGE SURFACE TURNING a BORING LATHES, 


Screw-Cutting and Slide Lathes, Drilling, Planing, an@ Shaping Machines, 
and all kinds sof Ex ineers r ols. (1 975) 


MORIARTY’S’ 


PATENT SPARK pm 


FOR LOCOMOTIVES & Cras ENGINES, 


AS SUPPLIED 








| LONDON & BRIGHTON, LONDON, CHATHAM, & DOVER, ; 
| GREAT INDIAN AND PENINSULAR RAILWAYS. ' 
| 22, Nelson Street, _ Greenwich, 8.E. ) 
| 
i 








i 

32 comwsns 

= =. s 
eee oe 





trighton, September 7th, 1864. 

DEAR Str,—In reply to your inquiry weal to your Patent Spark Arrester 
for Locomotive Engines I beg to say that we have a great many in use on this 
| line, and find them answer extremely well; infact, we have had nothing like the 
complaints of fires since we have commenced using them, and I hope, before 
long, we shall not have an engine running without them. 

I am, yours truly, 

Mr. C, Moriarty, 22, Nelson-street , Greenwich, 





J.C, CRAVEN, 
(1 1072) 
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PATENT APPOLD CENTRIFUGAL PUMPS. 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD, 
AND PROVED BY NUMEROUS PUBLISHED EXPERIMENTS TO BE 
MORE ECONOMICAL IN WORKING 
AND MORE CONVENIENTLY ARRANGED FOR ADJUSTMENT AND REPAIRS, 


THAN ANY OTHER KIND. 

















PRICE LISTS AND ALL OTHER PARTICULARS MAY BE OBTAINED FROM THE SOLE MAKERS, 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 
OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 


At either place large numbers of Pumps of all Sizes, with their Pipes and Foot Valves, are kept in Stock, and may be inspected. (11258) 








W. BLACKETT, 


Hope ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENCINEERS’, MILLWRICHTS’, IRON SHIPBUILDERS’, AND BOILERMAKERS’ TOOLS, 


FROM NEW AND IMPROVED PATTERNS. 
The Machines now on Hand and for Sale consist of 


Self-acting Screw-cutting and Turning Lathes, 6,7, 8, 10, 11, 14}, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16, 18, and 20ft. long. Twenty Drilling and Boring Machines, of 
various sizes; powerful Slotting Machines, 12in. stroke; Punching and Shearing Machines 
for 4, 3%, ¢ §. 3, g, and lin. plate ; double-ended ditto, for }] and lin. plate; Shaping Machine, 
10in. stroke ; ditto, with two tables, 10in. stroke; ditto, with two working heads and two tables, 
with bed 9ft. long, stroke, 16in.; Plate-bending Rolls, 8ft. Gin. long; Planing Machine, 4ft «x 
2ft.; ditto, 24in. x I4in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other 
tvols, Apply as above, 













MERCHANTS AND SHIPPERS 


WI! find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be 
ef sound material and good workmanship. 
For price and further particulars apply as above. 






Te | ia. nadia eet 








(I 716) 
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S. HODGE & SONS, 
UNIONIRONWORKS, MILLWALL & LIMEHOUSE, LONDON, 
ENGINEERS AND MANUFACTURERS OF 
STEAM BOILERS OF EVERY KIND, 

OF BEST WORKMANSHIP, FOR 


STATIONARY, MARINE, AND PORTABLE 
AND OTHER PURPOSES. 


WROUGHT IRON AND STEEL MASTS, YARDS, 
And Bowsprits, Oil and Water Tanks, Wrought Iron Girders, 
IRON STEAM TUG AND BARGE BUILDERS, &e. 
City Office, 2, New London-street, E.C.—Established 1828. (I 1272) 


JESSE TILDESLEY, 
WROUGHT IRON RAILWAY BRIDGES, 
STEAM BOILERS, GIRDERS, ROOFING, TANKS, 
PANS, GASHOLDERS, &c. &c., 


CRESCENT IRONWORKS, NEAR WILLENHALL, 


ST. ay FORDSHIRE. (1 930) 


PORTABLE STEAM ENGINES 


At Greatly Reduced Prices. 
10, 12, and 14-H.P. Ready for Delivery. 


SECOND-HAND PORTABLES 


With New Mortar Mills, Saw Tables, 
&c., to be Sold Cheap. 


ENGINES, 








=> 




















Apply to BARROWS and CAR- 
MICHAEL, Engineers, —s 
794) 








HALEY’S 
PATENT LIFTING JACKS. 


TRAVERSING, 


Ship, Tripod, Bottle, and 
Other Jacks. 


BANCROFT BROTHERS, 


(LATE HALEY AND BINGHAM), 





GARRATT-STREET WORKS 
OLDHAM-ROAD, 
MANCHESTER. (16 





Mathematical ‘Drawing Instruments, 
THEODOLITES, LEVELS, CIRCUMFERENTERS, SCALES, TAPES, 
CHAINS, T-SQUARES, RULES, &c. 


ee Oe 


SE 





JOHN ARCHBUTT AND SONS, 

201, Westminster Bridge-road, Lambeth, near Astley’s Theatre. 
Respectfully inform the public that their [ustrated Price-list will be forwarded 
free on application. The prices will be found remarkably low. Every article 
warranted. Second-hand Instruments of all kinds, by the best makers, always 
in stock. (F202) 


WILLIAM BUTLIN, 
ENGINEER AND BOILERMAKER, 
VULCAN WORKS, NORTHAMPTON. 











BLAST ENGINES AND FU RNAC ES. 
STATIONARY AND PORTABLE ENGINES, 


Which are especially noted for their Stability and Durability. 


MARINE, CORNISH, PORTABLE, AND OTHER BOILERS 
Manufactured by the above. 
ALL KINDS OF AGRICULTURAL. AND OTHER MACHINERY. 
For Particulars, see Catalogues, which may be obtained by applying at the 
( 


~ HENDERSON?S__ 
PATENT DERRICK CRANE. 


Prize Medal 
UTILITY AND- MODERATE COST. 





FOR PRACTICAL 








sO 


Patent Derrick Crane, 
extensively used in the building of the Exhibition, London, can always 


enderson’s 


be had from the Makers, from 10 Portable, Foundry, Forge, 
Wharf, Quarry, Warehouse, and other descriptions of Cranes; also Steam 
Winches and Cranes (on the Derrick principle). Water Companies and others 
can also be supplied with oar improved Sluice Valves.—¥or further particulars, 


‘7° BOWSER & CAMERON, MAKERS, 







PORTABLE, VERTICAL, & FIXED ENGINES, 


AND GENERAL MACHINERY. 


INGRAM AND PHILLIPS, 
_STUCKTON IRONWORKS, FORDINGBRIDGE. 


(T 485) 


WILSON’S PATENT 
LARGE ENDLESS BAND-SAWING MACHINERY. 


This MACHINERY consists in the use of a LARGE ENDLESS BAND-SAW, Sin. broad and 15 gauge; also of Travelling Table, 45ft. long, with other 
means combined, and is adapted for the purpose of breaking down al: kinds of ROUND or SQUARE TIMBER, MAHOGANY LOGS, &c to the DEPTH OF 
FOUR FEET AND UPWARDS. It is also equally servicebble for cutting up the same into Scantling and Boards, as may be required. No fixing of the Log to 
the Table is necessary. The power rejuired is 7-horse. 

NOTICE.—This is the first and only machine in existence, constructed on the above principle, which has been found, from actual experience, to be a com- 
plete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily at the Works of Messrs. JAMES 
WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire.—This machine being the subject of Letters Patent, any infringers thereof are 
hereby ioned, as legal pr di will be taken. For illustration, see THE ENGINERR, Feb. 5th, 1864. (G1273) 


beeen.’ Hayle, 29th September, 1865. 








Sir,— 

We beg to inform you that in consequence of our increasing business in London 
we have purchased the “ Hayle Foundry Wharf” (formerly Crown Wharf), Nine Elms, where 
we shall carry on in all their branches the businesses of Founders and Engineers, 

Having by this arrangement provided greater facilities for the despatch of work confided to us 
by our friends in London, and being also enabled to extend our business, we are, in addition to the 
usual Engineering work hitherto undertaken by us, prepared to supply Mining Machinery from this 
Wharf at the shortest notice, where also our Resident Engineer will be in attendance to give informa- 
tion in designing general plans and details of the most improved Machinery for Mining and other 
purposes, One 

Our Offices hitherto at Clarence Chambers, 12, Hayuiarket; will from this date be transferred to 
the Hayle Foundry Wharf, Nine Elms, S., where all communications intended for our London 
branch should be addressed. 

We are, Sir, 
Your obedient Servants, 


HARVEY and CO. un 


IRON BRIDGES. 


SEDLEY’S PATENT FOR CLEAR SPANS UP TO 1,500 FEET, 
FOR ROADS, RAILWAYS, AND GENERAL USE. 


IT IS STRONGER, LIGHTER, AND CHEAPER THAN ANY OTHER KNOWN SYSTEM, AND IS 
NOW USED BY THE INDIAN AND COLONIAL GOVERNMENTS. 


For Particulars, Plans, and Royalties, apply to 


A. SEDLEY, ENGINEER, 38, CONDUIT-STREET, BOND-STREET, W. 


Parties Infringing this Patent will be hiet a s10rcaee od bs canal immedi ately. (I 483) 





THOMAS PERRY & ‘SON, 


HIGHFIELDS FOUNDRY, BILSTON, 
GENERAL IRONFOUNDERS & ENGINEERS, 


MANUFACTURERS OF 
CHILLED AND GRAIN ROLLS, AND MILL AND FORGE MACHINERY 
HIGH PRESSURE AND CONDENSING STEAM ENGINES” 
For Blowing, Pumping, Winding, &o. 
DRAWBENCHES FOR COPPER AND IRON TUBES, 
PUNCHING AND SHEARING MACHINES, HYDRAULIC PRESSES, 


Sugar Pans, Chemical Pans, Girders, Roofs, and every description of 
Castings for _Mngincers, Builders, &o. cen1732) 

















CHAPLIN’S PATENT PORTABLE STEAM ENGINES ‘AND BOILERS. 


PRIZE MEDAL, INTERNATIONAL EXHIBITION, 1862. 








CONTRACTORS’ LOCOMOTIVE. 


6 to 27 Horse Power. 


PORTABLE STEAM CRAN: E. 


to 30 Tons. 
they are now extensively used for general purposes; also in situations where Steamy 


STATIONARY ENGINE. 
From | to 30 Horse Power. 
From the strength simplicity, and ccirpactness of these Engines, 


Engines of the ordinary construetion cannot be applied. a 
Stationary Engines—require no building in, nor chimney stalk, and, with our Patent Forced Combustion Apparatus, will burn inferior qualities of 


coal, wood, or peats. These Engines are specially suited for shipment, and may be packed inside the Boiler to economise freight. 
Portable Steam Cranes—for wharf or railway, with wegagnt iron carriages on wheels, link motion, foot-brake, &c., all under the easy control of one 
man ; the larger sizes hoist, lower, and turn round in either direction by steam. These Cranes were edagied by — Commissioners for receiving and sending 


away the heavy machinery at the International Exhibition of 1862. ’ 
Contractors’ Locomotives—are adapted to work on rails or tramways of a gauge from two feet Lowa; they are complete and efficient Locomo- 


tives, simple in construction, and the working parts easily got at for repair; they draw heavy loads at reduced speeds. These Engines are usnally gentin one 
package, ready for work uz arrival, ft. be 2 


LIGHT PORTABLE, HOISTING, WINDING, AND PUMPING ENGINES, &c. 


ALEXANDER CHAPLIN AND CO., 


CRANSTONHILL ENCINE WORKS, CLASCOW. 
London Office, 11, Adam-street, Adelphi, W.C.; Logdon Depot, Lower Fore-street, LAMBETH, 8: 
Engines of each class KEPT IN STOCK, for SALE or HIRE, and all out Manufactures Guaranteedas to Efficiency; Material, and Workmanship. 





SPRINGFIELD TRONWORKS, M‘NEIL ST. GLASGOW; and 
a re Dp: Onn ST STRAND. LONDON, 11274) 





Parties are cautioned against using or purchasing imitations or infringements of these patent manufactures. (E2838) 

















THE ENGINEER, 





Vii 





Marcu 23, 1866. 


= 





CLINTON & OWENS, LaTE 


WHITEFRIARS STREET, FLEET STREET, LONDON, EC. 


MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, 
FOR 


HOME USE OR EXPORT, TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 


FILLING FLOOR 





Fig. B shows an IMPROVED and POWER- 
FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
both handles, according to pressure required, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
C. and O, make large numbers of these Presses, 
and can supply them at very reasonable 
cost. 




















No. 26 shows a set of TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
may require. 





Eccentrics, Face-Plates, Cranks, Driving Pulleys, 
Black and Bright Shafting, Plummer Blocks, and 


Gearing of every description. 









Fig. A gives an elevation of an {MPROVED HORIZONTAL STEAM PUMPING ENCINE the 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engines, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes, are adapted according to circumstances ; the pumps can be 
readily thrown out of gear, and the power of the engine devoted to any other purpose. ‘This class 
of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing. 











yr 
THE,ABOVE 15 AN ILLUSTRATION OF 


A COMPLETES . ors MILL, 
TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NUT, &e. It 
is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving by Steam Power. The above will be found a simple and first-class plant, at much 
less cost than work of this class is usually supplied at. -Most satisfactory reports have been re- 
ceived from houses of the first standing in India, Odessa, and other quarters where similar machinery 
has been supplied. C. & O. also make small compact Oil Mills, to work by Cattle. Drawings with full 
particulars & Estimates may be had on application at the Works, for these or any other form of Press, 


WAG 


> ENGIIEERS LO 


THE AUSTRALIAN WOOL PRESS. 


THE ABOVE CUT REPRESENT: 
PRESS, SPECIALLY = : ADAPTED FOR COLONIAL USE. 

It is strong and simple, and every pains has been taken to render it exactly suited to the 

requirement. Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 

or Steam Power, and have found them give complete satisfaction. They have several now in 


hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class, 


Rh 





\ essrs. CLINTON and OWENS beg to call attention 
I to the Improvements they have effected in the 
Arrangement of DOUBLE- ACTION PUMPS, as 


shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced ; they can be more readily examined and removed 
for repair or clearance than in Pumps of this kind hitherto made ; and the action is 
coal balanced in both the up and the down stroke. 

In these sketches india-rubber discs valves are shown, which are very good for ordi- 
nary purposes ; but valves of brass with brags seatings, iron with iron seatings, or of 
other descriptions, can be readily fitted, as may be required. 

The form of Double Action Pump, indicated by Figs. E and F, CLInton and OWENS 
mostly adopt for pumps with Gin. barrels, or exceeding that size ; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps ; they are much less 
expensive in themselves ; the gearing required to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied ; they deliver at both the up and down 
stroke an equal quantity, and thus! give precisely the result of two barrels of the 
ordinary construction. 

These Double-Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitted throughout in a 
substantial and workmanlike manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iron, for all purposes. 

‘LINTON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to'suit shafts of any diameter ; also driving gear of every 
description. 





Illustrated Catalogues, ‘ Lithographs, ‘Cuts, Drawings, or Plans to a 
larger scale, with full particulars of any description of Hydraulic Machinery, 
may be had on application-at-the Works, Whitefriars, where a very large 
stock ean always be inspected. (G1322 


BENJAMIN Fow.eR & Co, : 


Travelling and. other Cranes, Pulley Blocks, and 
Hoisting Tackle of every description, 
AN IMPROVED HYDRAULIC WOOL 

























Fig. C represents a small HYDRAULIC PRESS 
for EXTRACTING OILS, JUICES, TINCTURES, 
&ec. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 
derangement, and the results obtained from them 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use, 


BORINC TOOLS, 


al. 
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BORING TOOLS, for TESTING GROUND for 


Bridges, Foundations, Minerals, &c., and for 
ARTESIAN WELLS. 











Single, Double, and Treble Purchase Crabs, 
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GWYNNE AND CO's 
PATENT DOUBLE-ACTION CENTRIFUGAL 
PUMPING MACHINERY. 


Fic. 2. — PATENT PUMPING 
ENGINE, ror Use on Boarp 
SHIP, FOR SURFACE CONDENSERS, 
PROPELLING; FoR Use 1n Coan 
Pits, Mines, Correr Dams, 
Quarries, Factories, Dock- 

yarpDs, &e, 











} a Fic. 3.—PUMP DRIVEN BY PORTABLE ENGINE 
WITH PUMP FIXED TO ENGINE. == : f = sath ee MADE IN ALL Sizes, anD AparTeD FoR Every 


MADE IN ALL S1zEs. % —"s ee CLass or Work. 


GWYNNE and CO. have erected the Largest Pumping Machinery in the World ; they have also made and erected more of all 


powers than any firm in existence, and are prepared to contract that their Machinery will do much more work, with less cost of coal, oil, &c., and that it is more durable, powerful, 


ae 





Fic. 1— PATENT PORTABLE PUMPING ENGINE, 


simple, and cheap, than that of any other maker. Its great superiority over all others has been proved by numerous official and Government experiments. 


This MACHINERY has received the HIGHEST commendation ; and Thousands of ENGINEERS, MANUFACTURERS, 
and others using it, cau be referred to in all parts of the World. 
PRIZE MEDALS AWARDED AT THE INTERNATIONAL EXHIBITIONS OF LONDON, 1862; COLOGNE, 1865; AND NEW YORK, 18f- : GOLD MEDAL 
AT ANTWERP; SILVER MEDALS AT ROUEN, NANTES, LOUVAIN, CALCUTTA, &c. &c. 


FOR MANUFACTURING PURPOSES 


They are largely in use ; among others by Paper Makers, Brewers, Distillers, Dyers, Chemists, Tanners, Sugar Refiners, Bleachers, Calico Printers, Carpet Manufacturers, Engineers and Ironfounders, 
Woollen Cloth and Blanket Manufacturers, Oil Refineries, Soap, Alkali, Salt, Starch, and Candle Works, Waterworks, Lime and Cement W orks, Quarries, Coal and Iron Mines, Sheep Washing, Public 
Baths, Cotton, Flax, Match, Felt, Oil and other Mills, &c. &c. Numerous references to all the foregoing can be had on application. 


FOR DRAINAGE WORKS 


G. and Co.’s Patent Centrifugal Pumps are in very extensive use, and some of the largest —s — in this country, and in Holland, Italy, Austria, France, Belgium, Denmark, Demerara, &e., are 
ept dry by their use. 


FOR IRRIGATION WORKS 
They have been selected for very extensive Works in Egypt, Turkey, Spain, France, Belgium, India, Ceylon, Java, China, Australia, Porto Rico, ke. &e. 


FOR EMPTYING DRY OR GRAVING DOCKS, FLOATING DOCKS, SUNKEN SHIPS, MINES, QUARRIES, RESERVOIRS, CANALS, &c., 


They are quite unequalled, and will be found to excel all other arrangements, discharging a body of water in proportion to the lift, the speed of engines and power remaining the same; they 
will empty a dock in a shorter time and with much less power than is requisite with any other system. The first cost of machinery, the erection, and the foundations and brickwork necessary, 
are much less expensive than with any other arrangement, and the cost of keeping in thorough working order is merely nominal. 


ESTIMATES FOR ANY SITUATION FORWARDED UPON APPLICATION. LIST OF PRIOES FREE ON RECEIPT OF TWO STAMPS. 
PUMPS OF ALL SIZES KEPT IN STOCK, AND IMMEDIATE DELIVERY CAN BE MADE. (11298) 


GWYNNE & CO., Hydraulic and Mechanical Engineers, Essex Street Works, Strand, London, W.C. 


PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD, 








AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 
TO BE 

MORE ECONOMICAL IN 

haere ———- THAN ANY OTHER KIND. 


TWO-WHEEL PORTABLE PUMP, with Pires LOADED-UP 
‘ FOR TRAVELLING. 







AND MORE CONVENIENTLY 


&) ARRANGED FOR ADJUSTMENT AND 
REPAIRS 


PRICE LISTS 


AND ALL 


OTHER PARTICULARS 


MAY BE OBTAINED 


FROM THE 





—_ 





pe a 


FIXED PUMP—C ann D Covers, wHIcH CAN BE REMOVED FOR 
GETTING OUT ALL THE WorkING Parts WiTHovT DisturBING FOUR-WHEEL PORTABLE PUMP, wirn Batiock-PoLe anD 
THE Pump CasE or PIPES. 8 O L E M A K E R 8 : Prees LOADED-UP FOR TRAVELLING. 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
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W™“ COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE BUILDERS, AND GENERAL CONTRACTORS. 


~ WROUGHT IRON MACHINE-RIVETTED GIRDERS 


MANUFACTURED IN LONDON, OF ANY DIMENSIONS, AND AT A FEW DAY®S NOTICE. 
THE MOST IMPROVED SPECIAL MACHINERY BEING USED, THEY CAN BE SUPPLIED AT LOW PRICES. 
The Machine-Rivetting is well known to produce Girders of the Greatest Strength, and with the least Deflection. 
RICHARD MORELAND & SON, MILLWRIGHTS & ENGINEERS, 
Manufactory, 3; OLD STREET, _corner 0! of Goswell Road, E. Cc. (1 1263) 








(1 566) 











MACNAUGHT, ROBERTSON, AND CRAIG, 


TRON AND METAL MERC TS, 
No. 5, BANKSIDE, AND No. 41, NEW PARK STREET, SOUTHWARK, LONDON, SE. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAT, 


pent letes 4 ))) 


AN EXTENSIVE i. STOCK OF 














Flat Bars to 12 inches wide. Round do, to 8 inches diameter. Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do, te 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
soiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and T Iron all Sizes. Farnley Bars, Plates, Angles, &c. Cast, Blister, "Sheer, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c. 
_SHEETS _ OF _SECTIONS AN D3 LISTS OF PRICES SENT ON APPLICATION. (F234) 











“WALKER’S CORRUGATED IRONWORKS. | JOHN ELLIS, 


IRON ROOFS, WORKSHOPS, STORES, ENGINEER AND TOOLMAKER, 
COTTAGES, CHURCHES, SCHOOLS, &c., 15, BACKWATER STREET, MANCHESTER. 


a - ON SALE: 10in. Slide and Screw-cutting Lathe, bed 16ft. long, with gap;; 
FOR HOME OR EXPORT. also one Shaping Machine, stroke 1din, ‘ (G938) 


ESTIMATES AND DESIGNS ON APPLICATION TO ROBERTSON’S 
_W. H. GRIFFITH, —s| PATENT WEDGE AND GROOVED 

ae coset ee 1829. AOGS) FRICTIONAL CEARING. 

Spur, Bevel, and Mitre 


Wheels made to a A required diameter, 
and to transmit any required amount of 
power. Fly-wheels for Steam Engines 
Grooved to transmit their power. Fric- 
tional Wheels thus formed are advan- 
tageously applicable to the heaviest as well 
as the lightest kinds of machine and mill- 
wright work, and especially so where the 
speeds are high, and where it is of im- 
portance to avoid noise, backlash, or risk 
\} breakage. These Wheels also form the best 
and least expensive connecting and discon- 
necting frictional clutching gear that can 
be had, by simply drawing their peripheries 
in and out of contact. Wedge and Groove 
Dise Clutches suitable for all Millwright 
purposes ; Wire Blocks, &c. ; Wheel Clutch- 
ing arrangements in a variety of forms; 
= | | | Reversing Motions; Machines for Straightening and Finishing Round Rars 

and Tubes; Frictional Geared Winding Engines; Steam Winches, Cranes, 
MACKAY WIND AGE GUNS & PRO @ | and Hoists of all kinds; Rolling-mill Machinery; Saws for Cutting Hot Iron; 


Steam Engines, Mill-gearing, Shafting, &c. 

















ESTIMATES and DRAWINGS furnished and orders executed for Guns and Projectiles, either for Ship or Field Service, | Illustrated Catalogues, giving price lists and particulars, free by 
in all sizes of Steel, Wrought or Cast Iron. on application to The PATENT FRICTIONAL GEARING COMPANY, Engineers and Sole 
JAMES MACKAY, LIVERPOOL; a7 Sli ae 
OR AT THE OFFICES OF THE AGENCY, 60, LIME STREET, LEADENHALL STREET, E.C. 130) HALEY’S 








PATENT LIFTING JACKS. 


TRAVERSING, 
Ship, Tripod, Bottle, and 
Other Jacks. 


BANCROFT BROTHERS, 
(LATE HALEY AND BINGHAM). 
GARRATT-STREET WORKS 
OLDHAM-ROAD, 

MANCHESTER. (160 


H. HIND begs to saline audits coy Ei ngineers, and Others that he has D EAT HE A ND ELLWOO D, 
now in Stock ¢ a most extensive and varied muwtinns of Engineers’ Tools of every description (the material and ALBERT tT WORKS, LEICESTER. 

workmanship of which are guaranteed), and to which he respectfully solicits early attention. The following are a small portion of ' 
the Tools now in Stock :— 

A powerful Self-acting Slide and Surfacing Lathe, Double-geared, 18in. centres, 24ft. bed. 

One strong Slide and Surfacing Lathe, 18in. centres ; movable break to open out 5ft. 6in.; will take in, from centre to bottom 
of break, 6ft. diameter; loose bed, 16ft. long. 

Two extra strong Slide and Surf: acing Lathes, movable break to open out 4ft.; take in, from centre to bottom of break, 4ft. 9in. 
diameter ; loose bed, 23ft. long ; and four jaw chuck. 

Three strong Self-acting, Double-geared, Slide, Surfacing, and Screw-cutting Gap Lathes, 1lin. centres, with 12ft., 14ft., and 
20ft. beds. i 

Ten strong Self-acting, Double-Geared, Slide and Surfacing Gap Lathes, 1lin. centres, 12ft., 16ft., and 20ft. beds. i) a y | an. 

Other Lathes, from 64in. centres upwards. ; 

A Planing Machine, to Plane 6ft. long, 3ft. 6in. wide, and 2ft. 9in. high. 

Three superior Self-acting Shapiag Machines, 12in. stroke. 

One Self-acting Shaping Machine, 6in. stroke. 

Three strong Bolt Screwing M: achines with geared headstock, to screw from fin. to 1}in, diameter, with ten taps, ten master 
taps, and ten pairs of dies. 

Three strong Punching and Shearing Machines to punch and shear jin. plates. . 

A large and powerful Self-acting, Double-geared, Vertical Drilling Machine, takes in 4ft. 2in. ; swing table ; spindle traverses 


l4in. A very massive tool. MAKERS OF FIXED AND PORTABLE ENGINES, 


ENGINEERS’ TOOLS READY FOR IMMEDIATE DELIVERY 
AT THE CENTRAL WORKS, QUEEN'S ROAD, NOTTINGHAM. 
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Two Self-acting Single-speed Drilling Machines ; will drill holes 1in. diameter, atid Jin. deep. CORN MILLS, SAW FRAMES, AND BENCHES, 

Two Wall Drilling Machines ; will take in 3ft. Gin. from wall, and traverse 10in. , LARGE SURFACE TURNING AND BORING LATHES, 
Also other Drilling, Planing, Slotting, and Punching and Shearing Machines always on Sale, (1927) |  gerew-Cutting and Slide Lathes, Drilling, Planing, and Shaping*Machines, 
The whole may be inspected, and lists and drawings obtained, upon application at the Works, Queen’s-road, Nottingham. and all kinds of Engineers’ Tools, 97 
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W. BLACKETT, 


Hope Ironworks, 106, Southwark Bridge Road, London (Established in the Year 1851), 


MANUFACTURER OF 


ENCINEERS’, MILLWRICHTS’, IRON SHIPBUILDERS’, AND BOILERMAKERS’ TOOLS, 


FROM NEW AND IMPROVED PATTERNS. 








_—— 
> 





[ihe Machines now on Hand and for ‘Sale consist of 


Self-acting Screw-cutting and Turning Lathes, 6},7, 8, 10, 11, 14}, and 16in. centres, with 
beds 6, 8, 10, 12, 13, 14, 16,18, and 2Ift. long. Twenty Drilling and Boring Machines, of 
various sizes; powerful Slotting Machines, I2in. stroke; Punching and Shearing Machines 
for 4, 3, 4, 3, 9, g, and lin. plate ; double-ended ditto, for ? and lin. plate; Shaping Machine, 
10in, stroke ; ditto, with two tables, 10in. stroke ; ditto, with two working heads and two tables , 
with bed 9ft. long, stroke, 16in.; Planing Machine, 6ft. x 2ft. 9in.; ditto, 4f. x 2ft.; 
ditto, 24in. X I4in.; Bolt-screwing Machines, Hydraulic Jacks, Screw Jacks, and other 
tools, Apply as above. 












MERCHANTS AND SHIPPERS 


Will find every facility for supplying their orders without delay, as a large assortment of 


ENGINEERS’ TOOLS 


Are always kept in stock, ready for immediate delivery. All goods warranted to be 
ef sound material and good workmanship. 


For price and further particulars apply as above. (1 716) 
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| YNNE AND CO’S 
PATENT .DOUBLE-ACTION CENTRIFUGAL 


PUMPING MACHINERY. 


— a Fic, 2. — PATENT. .PUMPING 
Sa Qy ENGINE, ror Use on Boarv 
=~: SHIP, FoR SURFACE CONDENSERS, 

PROPELLING; FoR Use In CoaL 
Pits, Mryxzs, Correr Dams; 
QuarRRigs, Factories, Dock- 
YARDS, &c, 





Cou 


eee 











— 


Fic. 2.—PUMP DRIVEN BY PORTABLE ENGINE. 





Fic. 1.— PATENT PORTABLE PUMP SeENCINE, 
fe. 








WITH PUMP FIXED TO E 1s ee ; a MaDE IN ALL Sizes, AND ADAPTED FOR EVERY 
MaDe IN aL Sizgs. gS ee eee = a Crass or Work. 
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GWYNNE and CO. have erected the Largest Pumping Machinery in the World ; they have also made and erected more of all 
powe1s thapany firm in existence, and are prepared to contract that their Machinery will do much more work, with less cost of coal, oil, &c., and that it is more durable, powerful, 
simple, and chéap, than that of any other maker. Its great superiority over all others has been proved by numerous official and Government experiments. 


This MACHINERY has received the HIGHEST commendation ; and Thousands of ENGINEERS, MANUFACTURERS, 
. and others using it, can be referred to in all parts of the World. 
PRIZE MEDALS AWARDED AT THE INTERNATIONAL EXHIBITIONS OF LONDON, 1862; COLOGNE, 1865; AND NEW YORK, 1853 ; GOLD MEDAL 
AT ANTWERP; SILVER MEDALS AT ROUEN, NANTES, LOUVAIN, CALCUTTA, &c. &c. 


FOR MANUFACTURING PURPOSES 


They are largely in use ; among others by Par Makers, Brewers, Distillers, Dyers, Chemists, Tanners, Sugar Refiners, Bleachers, Calico Printers, Carpet Manufacturers, Engineers and Ironfounders, 
Woollen Cloth and Blanket Manufacte v<;s, (i) Liefimeries, Soap, Alkali, Salt, Starch, and Candle Works, Waterworks, Lime and Cement Works, Quarries, Coal and Iron Mines, Sheep Washing, Public 
Bar.s, Cotton, Flax, Match, Felt, Oil and other Mills, &c. &c. Numerous references to all the foregoing can be had on application. 


FOR DRAINAGE WORKS 


G. and Co.'s Patent Centrifugal Pumps are in very extensive use, and some of the nts — in this country, and in Holland, Italy, Austria, France, Belgium, Denmark, Demerara, &c., are 
ept y their use. 


FOR IRRIGATION WORKS 
They have been selected for very extensive Works in Egypt, Turkey, Spain, France, Belgium, India, Ceylon, Javea, China, Australia, Porto Rico, &c. &c. 
FOR EMPTYING DRY OR GRAVING DOCKS, FLOATING DOCKS, SUNKEN SHIPS, MINES, QUARRIES, RESERVOIRS, CANALS, &c., 


They are quite unequalled, and will be found to excel all other a discharging a body of water in proportion to the lift, the speed of engines and power remaining the same; they 
will empty a dock in a shorter time and with much less power than is requisite with any other system. The first cost of machinery, the erection, and the foundations and brickwork necessary, 
are much less expensive than with any other arrangement, and the cost of keeping in thorough working order is merely nominal. 


ESTIMATES FOR ANY SITUATION FORWARDED UPON APPLICATION. LIST OF PRICES FREE ON RECEIPT OF TWO STAMPS. 
PUMPS OF ALL SIZES KEPT IN STOCK, AND IMMEDIATE DELIVERY CAN BE MADE. (11298) 


GWYNNE & CO., Hydraulic and Mechanical Engineers, Essex Street Works, Strand, London, W.C. 


MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, AND No. 41;. NEW PARK STREET, SOUTHWARK, LONDON, SE. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUATI. 
’ ca = 3 rit ose 


























AN EXTENSIVE TOWN S2?0CK OF 
Flat Bars to 12 inches wide. ‘Round do. to 8 inches diametery Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. ¢ Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and T Iron all Sizes, Farnley Bars, Plates, Angles, &ec. Cast, Blister, Sheer, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. .. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c. 
SHEETS OF SECTIONS AND LISTS OF PRICES SENT ON APPLICATION. (F234) 











BLAST ENGINES OR STEAM FANS. | 


Since they were awarded the Prize Medal, Exhibition, 1862, London, they have been 
greatly improved (and re-patented), They give an effect hitherto unattained in 
this class of Machines, and are now guaranteed to be fully equal in economy of 
steam to Fans driven by ordinary engines. 

















The Steam Fan consists of an improved Silent Fan and a Steam Turbine on 
one spindle, and is complete in itself and ready for work. 


I.—No strapping or gearing. 
II.—Very little foundation, and will do without being bolted down. 
za—»  I[I].—Very little space, and may be fixed close to their work. 
IV.—Particularly suited for high pressures of blast. 
V.—They commence working with less than 1 lb. steam. 





VI.—They offer great advantages for working overtime, where it frequently 
happens a large engine has to run merely to drive a Fan. 


VII.—The Improved Footstep works immersed in a reservoir of oil. 


2 N.B.—A_ similar Machine is made to be worked by water instead of steam, and 
al WW Zee > a> 2 is now extensively applied for Ventilation of Mines. 


—_. ra 
KG GGG HAFIAAA AA S TURBINES, FANS, CENTRIFUGAL PUMPS, COTTON GINS, SEED 
WS AK \“ WN WN CLEANERS, MINE VENTILATORS, SHIP VENTILATORS, &. cas 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 
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NEW PATENT PORTABLE STEAM ENGINES AND BOILERS. 











Agricultural Engine. 














Hoisting Engine. 
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Geatentent ‘Locomotive. Stationary Engine. 
PRICES OF ENCINES AND BOILERS COMPLETE, DELIVERED FREE IN LONDON. 
ben ” | Power. | Price. |} Power, Price. Power. Price. |} Power. | Price. | Power Price, Lower. Price. 
STATIONARY .... . 1-Horse £45 | 2-Hone £65 3-Horse £85 4-Horse £105 5-Horse | 5125 7-Horse =| 150 
STEAM CRANE .. .. . |ro toist ssewt. 190 ‘To Hoist 50 cwt.| 23H | to Hoist 70 ewt. 285 ro Hoist 6-Tons) 380 | 
} | | 

AGRICULTURAL ENGINE) © 2-norse 75 4-Horse | 165 | — 6-Horse 200 _ some | 280 10-Horse 270 12-Horse 335 

THE STATIONARY ENGINES require no chimney shaft, nor building whatever, a cast iron ash-pit forming the sole-plate, and they may be set up anywhere and started at once, 

ES are mounted on carriage and wheels. The Engine and Boiler swing round, and counterbalance the load. —Every Engine is guaranteed to be of the best materials and 
*,* One of the Stationary Engines may be seen constantly at work in J. B. Brown and Co.'s W ‘orkshop, 148, Upper Thames Street. 
9 —* (I 223) 


cootknasaliy aad Or pogiors te mond eaaphcterlp 
J. B. BROWN & CO., 18, CANNON STREET, CITY, LONDON, E.C 


JOHN MUSGRAVE AND SONS, 
GLOBE IRONWORKS, BOLTON, LANCASHIRE 








ESTABLISHED 1839. 





6 to 20 cwt. HAMMER, 





3 and 4 ton HAMMER, 





aan — ~ es a me: nero 7 to 25 ton HAMMER, 
MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE.” 
Both Single and Double-Acting, from 34 cwt. to 25 tons. 
, STEAM BOILERS GAS EXHAUSTERS, AND GAS 





AND COMPOUND STEAM ENGINES 
; VES, W S, &e. 


_ Seer TTARKTCA Gaavaut AED Cant anGN BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS 

Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on application. 

N.B—HAMMERS FROM 34 to 20 cwr. ALWAYS IN STOCK. 


THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. 
LONDON OFFICE, _16 CANNON STREET WEST, E. C. 


“PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD 
AND MORE CONVENIENTLY 








AND PROVED BY 
NUMERJUS PUBLISHED EXPERIMENTS 





TO BE 
MORE ECONOMICAL IN REPAIRS 
WORKING, a — 
TWO-WHEEL PORTABLE PUMP, witn Pires LoaDepD-up THAN ANY OTHER KIND. 
FOR TRAVELLING. 


PRICE LISTS 


AND ALL 


OTHER PARTICULARS 





MAY BE OBTAINED 


FROM THE 





FOUR-WHEEL PORTABLE PUMP, wirn BuLtock-PoLe anpD 
Pires Loapep-vp FoR TRAVELLING. 





FIXED PUMP—C anv D Covens, waicu can bE Re-ovep FoR 
SOLE MAKERS, 


G ETTING Or T ALL THE Wo ORKING Parts WitHovut DisturBING 


MESSRS, EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
At “either place large numbers of Pumps of all Sizer with their Pipes and Foot Valves, are kept in Stock, and may be inspected. (11258) 
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FILLING FLOOR FILLInc FLOUR 





FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
both handles, according to pressure reouired, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
C. and O. make large numbers of these Presses, 
and can supply them at very reasonable 
cost. 














No. 26 shows a set of TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 





may require. 





mf 


Eccentrics, Face-Plates, Cranks, Driving Pulleys, THE AUSTRALIAN 


ABOVE CUT REPRESENTS 


Black and Bright Shafting, Plummer Blocks, and 


Gearing of every description. DiTE 


It is strong and simple, and every Le 
requirement. Messrs. C. and O. have 
or Stes 


AWW ass 





big. As 
whole mounted on one strong bed-plate, ready for 
steam, feed, and exhaust pipes to engines, and suction and delivery pipes to pumps. 
treble-barrel pumps, of various sizes, are ada 
readily thrown out of gear, and the power of t 





gives an elevation of an [MPROVEO HURIZONTAL STEAM PUMPING ENGINE — 











SALOVE IS AN ILLUSTR 


A COMPLETE Orn MILL,’ 





TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NU T, &e. 
is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving hy Steam Power. The above will be found a simple and first-class plant, at much 
. 488 cost than work of this class is usually supplied at. Most satisfactory reports have been re- 
-eived from houses of the first standing in India, Odessa, and other quarters where similar machinery 
hi us heen supplied. C. & O. also make small cou npact Oil Mills, to work by Cattle. Dr iwings with full 
particulars & Estimates may be had on application at the Works, for these or any other form of Press 


NPRESSED 
eALcs 





ENCINEERS LONDON. 


WOOL PRESS. 


CLINTON ,OWENS 






PRESS, SPECIALLY 


eS 





m Power, and have found oes give complete eatisfn 





iow. CLINTON and OWENS beg to call attention 
I to the Improvenents they have effected in the 
Arrangement of DOUBLE-ACTION PUMPS, as 


shown in ‘the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can be introduced ; theyean bemore readily examined and removed 
for repair or clearance than in Pumps of this kind hithérto made ; and the action is 
equally balanced in both the up and the down stroke. 

In these ske tches india-rubber discs valves are shown, which are very good for ordi- 
nary purposes ; but valves of brass with brass seatings, iron with iron seatings, or of 
other de scriptions, can be readily fitted, as may be required. 

The form of Double — Pimp, inditated by Fiss. E and F, ChmxTon and OWENS 
mostly adopt for pumps with Gir barrels, or exceeding that size; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Ac tion Pumps, where they are upon a good principle and well constructed, 
may frequently take the place of Double or Treble Barrel Pumps ; they are much less 
expensive in ‘them selves 5 the gearing required to drive them from a face plate or 
eC ‘centric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the space is occupied ; they deliver at both the up and down 
socks an equal quantity, and thus give precisely the result of two barrels of the 
ordinary construction. 4 

These Double-Action Pumps are suited for Brewerics, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, « and in all cases where they have 
been supplied have given very great satisfaction. They are fitted throughout in a 
substantial and workmanlike manner. A very large stock is kept on hand, either com- 
plete or in a forwarl state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iron, for all purposes. 

CLINT ON and OWENS provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter ; aleo driving gear of every 
de scription. 












Illustrated Catalogues, Lithographs, C uts, Drawings, or Plans to a 
larger scale, with full particulars of any description of Hydraulic Machinery, 
may -be had on application at the Works, Whitefriars, where a very large 
stock can always be inspected, (G1322) 





2ing at once fixed in position, and for Saeetin r 
Double or 
»ted according to circumstances ; the pumps can | € 
he engine dev ‘oted to any other purpose. This cl: 
Fig. B shows an IMPROVED and POWERs of engine will be found extremely useful abroad, and entails very little ‘trouble or expense in fixint.s 


AN IMPROVED HYDRAULIC WCOL 
ADAPTED FOR COLONIAL USE. 


has been taken to rc nder it exactly suited to the 
t many of these Presses, arrange: d for Hand, Hors 

‘tion. They have several now itt 
r houses they have previously supplied with them, and which may be seen at the Wor! 
W hitefriars, by any one requiring work of the class, 


CLINTON & OWENS, tate BENJAMIN FowLer & Co, 


WHITEFRIARS STREET, FLEET STREET, LONDON, EC. 


MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, 


FOR HOME USE OR EXPORT, TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 











Fig. C re sents a small HYDRAULIC PRESS 
for E XTRAC TINGOMS, JUICES, TINCTURES, 
&c. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 






derangement, and the results obtained from them 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use. 





BORINC TOOLS. 


SE ee i naan yma he) 














BORING TOOLS, for TESTING GROUND for 
Bridges, Foundations, Minerals, Ac., and for 


ARTESIAN WELLS. 














Single, Double, and Treble Purchase Cra’s, 
Travelling and other Cranes, Pulley Blocks, «1d 
Hoisting Tackle of every description, 
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LSE — mr SS 


DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC. TUBE DRAWING AND STEEL ORDNANCE SOMPANY; LIMITED 


ARE PREPARED TO MANUFACTURE, 


DRAWN STEEL TUBES FOR ALL PURPOSES, REQUIRING | STRENGTH &| LIGHTNESS. | 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY, ROAD, N.. tay 


W™ COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


PUMPS, BRIDGES, RAILWAY “AND COLLIERY PLANT. 
FURNACE’ BUILDERS, AND ttn A CONTRACTORS. 


- WROUGHT IRON MACHINE: RIVETTED GIRDERS 


MANUFACTURED IN LONDON, OF ANY DIMENSIONS, AND AT A FEW DAYS’ NOTICE, 


THE MOST IMPROVED SPECIAL MACHINERY BEING USED, . THEY..GAN, BE. SUPPLIED AT, LOW PRICES, 
The Machine-Rivetting is well known to produce Girders of the Greatest Strength, and with the, dgast. Deflection. 


RICHARD MORELAND & SON, MILLWRIGH'TS & ENGINEERS, | 
‘Manufactory, : 3, OLD STREET, corner of Goswell, Road, | E. C, sili 


MAONAUGHT, ROBERTSON, AND CRAIG, oe 
IRON AND METAL MERCHANTS, ;7 ( ; 
No. 6, BANKSIDE, AND No. . 41, NEW. PARK...§ FREET, - ‘SOUTHWARK, ; LONDON, S.E. 


CITY OFFICES, 24/ CANNON ‘STREET, B.C. PARTS Tee 63; RUE'DE DovAT. 
Vy Au 
) 


, es qaSyy me yt) | 20 


vy AN = TOWN a ory +8 
Flat Bars to 12 inches wide. Round do. to 8 inches diametér. Ha! f-xeund) Hevdiaa, Oval, Ovtagon, Hexagon; Mechel § Im 1p Tron. 
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Square do, to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, i Aad Ropbrectc rs Rails, Chareoal. Sheets and Plate 

Boiler; Boat, Tanky aid Flitch Plates), Chequered Floor Plates. Funace Bara, Shit/Rods) Forged — Knees, Chain, &c. 

Angle and T Iron all Sizes, Farnley Bars, Plates, Angles, &c. _ Cast, Blister, Sheer, apd Sprip 

Sheets, Hoops, Nail Rods, Sash Iron. , ' Feiler Plates, A wav ices Boe oh Guard and Bead Iran, ter ‘ 
SHEETS OF SECTIONS AND LISTS OF PRICES SENT ON APPLICATION. e (F234) 





We" BLACK PTT, 


Hope fronworks, 106, Southwark Bridge Road, London Rekha in the ‘Year 1851), 


MANUFACTURER OF 


ENGINEERS, MILLWRIGHTS', IRON SHIPBUILDERS, AND SARIEERIRARERS TOOLS, 


“PROM” NEW AND IMPROVED ck (aes ta 
Te, Machines‘ now on’ Hard and’ for Sule édnisist “6f 


Self-acting Screw-cutting and Turning Lathes, 6§; 7,3, "id, 24 hp, and Orn bared) wen 
beds 6, 8, 10, 12, 13, 14, 16,18, and 2tft. long. oan Drilling and Boring age 
various sizes powe erful ‘Slo tting Mac chines, 12in. — Punching and Shearing Mac! 


Bye 2 sist bay apwend late ; double «nded i ‘line pag vi Madhbue 
10s ro: 10im. stroke ; ttn She 
with rath * long, '¢ Planing sete vont. 

litto, 24in.:< l4in.; Bolt- 4.4 pes dng Hy draw ae Jacks, < ew "= oh 

tuol :, Apply as above. 


MERCHANTS AND SHIPPERS 


Will find every facility for supplying. thei r orders without delay, as a large assortment of 


ENGINEERS’ ‘TOOLS. 


Are always kept’ " Teady for immediate delivery. Alt goods wartanges to 5% 
sound material and good workmanship. 


For price and further particalars apply as above. ' nts) 
> 
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WHEEL PATTERNS FOR SALE. 
IMPORTANT TO ENGINEERS AND IRONFOUNDERS. 


TO BE SOLD, AN EXCEEDINGLY VALUABLE LOT OF 


SPUR, BEVEL, & MITRE WHEEL PATTERNS, 


Formerly the Property of 
The Late Mr. RICHARD ROBERTS, the Celebrated Engineer, 
AND MADE UNDER HIS OWN SUPERVISION ; CONSISTING OF 
Five Wheels of 16 (Manchester) pitch, Seyenty-three of 14pitch, the number of teeth varying from fourteen)to 150,’ Seventeen 
yheels 12 pitch, Twenty-three of 10 pitchya few of 8 pitch. Seventyweven Wheels of 5, 6, and 7 pitch, and numbers varying 
from 11 to 150, all SPUR “WHEELS and PINIONS. 
Of BEVEL WHEEIS there are Forty-five of pitch 5, varying from 1 to 15, the greater number being specially paired. 
Of MITRE WHEELS there are Seventeen of various pitches. Also a Large Collection of WORM, CROWN, and RATCHET 


WHEELS, RACKS, TEMPLATES, and a few MISCELLANEOUS PATTERNS. _ All these Patterns are in First-class Condition, 
and Mr. Roberts’ name is sufficient guarantee that they are of Superlative Excellence, 


They will be Sold, in One or more Lots, on very Moderate Terms. 
Address to 1467, Office of “ The Engineer,” 163, Strand, London, W. C. 
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HANCOGK’S FOUNDRY & ENGINEERING COMPANY, LIMITED, 


FENTON, STOKE-UPON- TRENT, 


MANUFACTURERS OF 


BRIDCES, CIRDERS (WROUCHT AND CAST), ROOFING, STEAM ENCINES & BOILERS, 
CASTINGS, WROUCHT IRON WORK, MACHINERY OF EVERY DESCRIPTION. 
CONTRACTS FOR RAILWAYS AND PUBLIC WORKS UNDERTAKEN. 

Sole Agents, PARRY, BARRITT, & Co., 34, Cannon Street West, 


LONDON, E.C. a #1) 





‘WILSON’S PATENT 
LARGE ENDLESS BAND-SAWING MACHINERY. 


This MACHINERY consists in the use of a LARGE ENDLESS BAND-SAW, Sin. broad and 15 gauge; also of Travelling Table, 45ft. long, with other 
means combined, and is ada for the purpose of breaking down ali kinds of ROUND or SQUARE TIMBER, MAHOGANY —"s - to the DEPTH OF 
FOUR FEET AND UPWARDS. It is also equally servicebble for cutting up the same into Scantling and Boards, as may be required. No fixing of the Log to 
the Table is necessary. The power required is 7-horse. 

NOTICE.—This is the first and only machine in existence, constructed on the above principle, which has been found, from actual experience, to be a com- 
plete success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily at the Works of Messrs, JAMES 
WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire.—This machine being the subject of Letters Patent, any infringers thereof are 
omy as legal p dings will be taken. For illustration, see THE ENGINEER, Feb. 5th, 1864. (G1273) 


‘THOMAS PERRY & SON, 


HIGHFIELDS FOUNDRY, BILSTON, 
GENERAL IRONFOUNDERS & ENGINEERS, 
MANUFACTURERS OF 
CHILLED AND GRAIN ROLLS, AND MILL AND FORGE MACHINERY, 
HIGH PRESSURE AND CONDENSING STEAM ENGINES 
For Blowing, Pumping, Winding, &c. 
DRAWBENCHES FOR COPPER AND IRON TUBES, 
PUNCHING AND SHEARING MACHINES, HYDRAULIC PRESSES, 


Sugar Pans, Chemical Pans, Girders, Roofs, and every description of 
Castings for Engineers, Builders, &c. 
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IMPROVED BOLT-SCREWING AND NUT-TAPPING MACHINE. 


bere | _ 


LUECADOSED WP cS AT UTI T 





CARR AND NICHOLS, 


THE LANCASHIRE SCREW BOLT WORKS, CHOWBENT, 
NEAR MANCHESTER, 


MANUFACTURERS OF 


BOLTS, NUTS, SET-SGREWS, &c., OF SUPERIOR QUALITY, 


FOR ENGINEERS AND MACHINE MAKERS. 
IMPROVED “MACHINE-HAMMERED” 


MAKERS OF 


SCREWING MACHINES, NUT-MAKING MACHINES, 


BOLT-POINTING MACHINES. (I 1016) 


NUTS. 


HARE AND CO. 


Execute every description of 
DRAWING AND ENGRAVING ON WOOD, 
Mechanical, Pictorial, Archi I, and Orn 
ENGRAVINGS MADE FROM PHOTOGRAPHS. 
Electrotypes taken from Woodcuts. 
CATALOGUES ILLUSTRATED AND PRINTED. 
; $i, ESSEX STREET, STRAND, LONDON. (P1324) 





RICHARD LLOYD 
MILL AND MACHINE IRONMONGER, 
135, STEEL-HOUSE LANE, B:RMINGHAM. 
CHANGE WHEELS for SCREW-CUTTING LATHES, 


unequalled for accuracy of form, and cast from the most complete sets of 
Machine-cut Metal Patterns in the kingdom. 


GRADUATED STEEL STRAIGHT-EDGES, the most 


GINEERS’ Tools in the 1 MA ts: one-fourth the usual price. 


and 'HINISTS’ TOOLS and Shop 
INEERS of every 1 MeO 
Price Lists on Application 


KIRK’S 
PATENT REFRIGERATING MACHINE, 


In use for the 
MANUFACTURE = EXTRACTION OF PARAFFINE 
M OIL, ETC. 
Phe Cold is Se woe by the Expansion of 


Atmospheric Air alone. The Machine may be worked with safety in 
any situation. 
The Ice produced is quite transparent and solid. 
MANUFACTURED BY 
JOHN NORMAN & CO., MILLWRICHTS & ENCINEERS, 
MAKERS OF FLOUR MILL8, SAWING MACHINES, WATER WHEELS, 
AND GEARING IN GENERAL. 
For Specifications and Designs apply at their Works, 
PULTENEY STREE STREET, BROOMHIL L, | GL ASGOW. (11444 


KENDALL AND GENT, 


(81173) 





MAKERS OF 











Fingineers’ and Machinists’ Tools of all Kinds 


and most approved principles; also of their PATENT SELF-ACTING 
TUBE-CUTTING MACHINES, as used at Crewe, and other Locomotive, 
Marine Engine, and Gas Tube Works, for Iron and other Tubes from jin. to 
Gin. diameter. Will cut 400 2in. Iron Tubes in 10 hours. 


VICTORIA WORKS, SALFORD, MANCHESTER. 
Loypon AGENTS, Messrs. RAY, MEAD, and CO., 38, Upper 
Thames-street, E.C. (11217) 


J. & J. KERSHAW, 


STORE-STREET WORKS, MANCHESTER. 
LONDON AGENT—Mz. 8. HOLMAN, 18, CANNON STREET, EC, 








The following tools on hand, ready for dclivery :—One 10}-in. centres Slite 
and Screw-cutting Lathe, 12-ft. bed, and one ditto with 16-ft. bed, witu 
bridge gaps; one Single-speed Drilling Machine; and one 9-in. strok 
Shaping Machine. 

Also in pregress: — Drilling, Slotting, Planing, and Shaping Machines, 
Locomotive Wheel-turning Lathes, &c., of various sizes. (11450) 











CIRCULAR SAW BENGH, 


With 16-in. Saws, tight and loose Pulley, Fence and Strap Lever complete. 
Price £10. Delivered free to any part of England by 


TURNER & BISHOP, 


LINSLADE WORKS, LEIGHTON BUZZARD, 
MANUFACTURERS OF 
PORTABLE and STATIONARY STEAM ExGINES,THRASHTNG MACHINES, for Steam 


Power ; THRASHING MACHINES, for 1, 2, 3, or 4-horse power; Ditto, for 
Hand Power ; GEAR WORKS, for Driving ditto; TURNER'S Patent Portable 
and Stationary CORN-GRINDING MILLS, for feeding purposes; LINSEED and 
OAT-CRUSHING MILLS, BEAN MILLS, BONE MILLS, PRESS LEVER SUFFOLK 
DRILLS, of 8, 10, 12, or more rows; INDEPENDENT STEERAGE, CORN and 
SEED, and MANURE DRILAA, of 6, 8, or more rows (known as the Woburn 
Drills); Small SEED DRILLS, for Ridge and Flat work; TURNER’S PATENT 
CULTIVATORS, TURNER'S PATENT PRIZE PLOUGH, CAMBRIDGE'S PATENT ROLLS 
(serrated), LAND ROLLS, various sizes; CORN WINNOWING and DRESSING 
MACHINES; OIL CAKE MILLS, various; CHAFF-CUTTERS, for Steam, Horse, 
or Manual ‘Power; HORSE HO8s; SCARRIFIERS, and HARROWS; CIRCULAR 
SAW BENCHES ; RooT PULPERS ‘and GRATERS ; TURNIP Currers. 


A Large Stock of the most improved Implements and Machines on han¢, 





from which Shippers may get a supply at ope day’s notice. (I 1465) 
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W™ COULTHARD AND: SONS; 
ENGINEERS, BLACKBURN, |»: 
MAKERS OF PATENT BLAST. ENGINES, ROLLING. MILLS, BOILERS, 


: PUMPS, BRIDGES, RAILWAY AND COLLIERY ‘PLANT. 
FURNACE BUILDERS, AND GENERAL CONTRACTORS. 


— =< 


WROUGHT IRON MACHINE-RIVETTED GIRDERS 


MANUFACTURED. IN..LONDON, OF ANY DIMENSIONS, AND AT A FEW DAYS NOTICE 


THE MOST IMPROVED SPECIAL MACHINERY BEING USED, THEY CAN. BE SUPPLIED AT LOW PRICES. 
The Machine-Rivetting is well known to nroduce Girders of the Greatest.Strength, and with the least Deflection. 


RICHARD MORELAND & SON, MILLWRIGHTS & ENGINEERS, 
Manufactory, 3, OLD STREET, corner of Goswell Road, E.C. ame 


DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump. &.Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. ___ 9) 
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MACNAUGHT, ROBERTSON, AND CRAIG, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, AND No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


CITY OFFICES, 14, CANNON STREET, E.C,—PARIS OFFICES, 55, RUE DE DOUAL 





AN EXTENSIVE TOWN STOCK OF 


Flat Bars to 12 inches wide. Round do. to 8 inches diameter. Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails, Charcoal Sheets and Plates. 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates. Furnace Bars, Sht Reds, Farged Ship Knees, Chain, &c. 
Angle and T Iron all Sizes. Farnley Bars, Plates, Angles, & Cast, Blister, Sheer, ‘and Spring Steel. 
Sheets, Hoops, Nail Rods,Sash Iron. Fender Plates, Anvils, Vices, Boat.Guard and Bead Iron, &c. 
SHEETS OF SECTIONS AND LISTS OF PRICES SENT ON APPLICATION. (F234) 











- GWYNNE AND Co's | 
PATENT DOUBLE-ACTION CENTRIFUGAL 
PUMPING MACHINERY. 


E> 
—=<>> Fic. 2."°— ~ PATENT PUMPING 
f ENGINE, ror Usr on Boarp 
| SHIP, FoR Sunvact CONDENSERS, 
| Proprettinc; For Use tx Coan 
' Prrs, Mrtses, Correr Dams, 
Quarrigs, . Factorrrs, Docks 
















i Fre. 1.— PATEN® POREABLE PUMPING ENGLNE, Frc. 8.—PUMP DRIVEN BY PORTABLE ENGINE. 
WITH PUMP FIXED TO ENGINE. 2 ES MADE IN ALL Sizes, AND ADAPTED For Every 
$y IN ALL Sizes, SS = ae ———— Crass or Work. 


Gwy NNE and CO. have erected the Largest E Poul nt Maney i in ‘the W ty ge have also made and erected more of all 
powers than any firm in existence, and are prepared to contract that theis will do much more work, with less cost of coal, oil, &c., and that it is more durable, powerful, 
simple, and cheap, than that of any other maker. Its great superiority over all others ‘has been proved by numerous official and Government experiments. 


This MACHINERY has received the HIGHEST commendation ; and Thousands of ENGINEERS, MANUFACTURERS, 
and others using it, can be referred. to in all parts of the World. 


PRIZE MEDALS AWARDED AT THE INTERNATIONAL .EXHIBITIONS OF LONDON, 1862; COLOGNE, 1865; a NEW YORK, 1853; GOLD MEDAL 
‘AT ANTWERP; SILVER MEDALS AT ROUEN, NANTES, LOUVAIN, CALCUTTA, &c &e, 


FOR MANUFACTURING PURPOSES 


They are largely in use ; plane eons by Paper Makers, Brewers, Distillers, Dyers, Chemists, Tanners, Sugar Refiners, Bleachers, Calico Printers, Carpet Manufacturers, Engineers and Ironfounders, 
Woollen Cloth and Blanket Man turers, Oil Refteri Refineries, Soap, Alkali, Salt, Starch, and Candle Works, Waterworks, Lime and Cement Works. Coal and Iron Mines, Sheep Washing, Public 
a oy Cotton, Flax, Match, Felt, Oil and other Mills, ke. &c, Numerous references to all the foregoing can be had on application. 


FOR DRAINAGE WORKS 


G. and Co.’e Patent Centrifugal Peiips are in very extensive use, and some of the largest a of a in this eountry, and in Holland, Italy, Austria, France, Belgium, Denmark, Demerara, &c., are 
ept dry by their use, 


FOR IRRIGATION WORKS 
They have been selected for very extensive Works in Egypt, Turkey, Spain, France, Belgium, India, Ceylon; Jaya, China, Australia, Porto Rico, &é. &c: 
FOR EMPTYING DRY OR GRAVING DOCKS, FLOATING DOCKS, SUNKEN SHIPS, MINES, QUARRIES, RESERVOIRS, CANALS, &., 


They are quite unequalled, and will be found to éxcel all other arrangements, discharging a body of water in proportion to the lift, the speed of engines and power remaining the same; they 
will empty a dock in a shorter time pear 4 with much less power than is requisite with any other system. “The first cost of machinery, the erection, and the foundations and brickwork necessary, 
are much less expensive than with any other arrangement, and the cost of keeping in thorough working order is merely nominal, 


ESTIMATES FOR ANY SITUATION FORWARDED UPON APPLICATION. LIST OF PRICES PREE ON RECEIPT.OF TWO STAMPS. 
PUMPS OF ALL SIZES KEPT IN STOCK, AND IMMEDIATE DELIVERY CAN BE MADE. (1 1298) 


GWYNNE & 00., Hydraulic and Mechanical Engineers, Essex Street Works, Strand, London, W.C. 
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HANCOCK’S FOUNDRY & ENGINEERING COMPANY, LIMITED, 


FENTON, STOKE-UPON - TRENT, 


MANUFACTUBEKS OF 


BRIDGES, CIRDERS (WROUCHT AND CAST), ROOFING, STEAM ENCINES & BOILERS, 
CASTINGS, WROUCHT IRON WORK, MACHINERY OF EVERY DESCRIPTION. 
CONTRACTS FOR RAILWAYS AND PUBLIC WORKS UNDERTAKEN. 

“Sele Agents, PARRY, BARRITT, & Co., 34, Cannon Street West, 


LONDON, E. .C. (I 891) 


FILES. ny 


THE PATENT FILE COMPANY, LIMITED, 
BIRMINGHAM, 


Are prepared to Supply their superior FILES in all sizes, from & to 14in., of the current shapes and 
descriptions, and in every variety of cut. 


For particulars and prices, apply to 








_ aatihcliencsthatiltarnnenetiere stains 


(I 1303) _ THE PATENT FILE COMPANY, _UMITED, BIRMINGHAM. 


IMPROVED BOLT: SOREWING AND NUT-TAPPING MACHINE. 


HARE AND CO. 


Execute every description of 


DRAWING AND ENGRAVING ON WOOD, 


Mechanical, Pictorial, I, and Or 


ENGRAVINGS MADE FROM PHOTOGRAPHS. 


Eleetrotypes taken from Woodcuts, 
CATALOGUES ILLUSTRATED AND PRINTED. 
3, ESSEX STREET, STRAND, LONDON. (P1324) 


JOSEPH ROWELL, 


PATENTEE AND MANUFACTURER OF 


IRON & WIRE FENCING, 


RAILWAY GATES, AND IRONWORK; 
Iron Merchant. and Contractor for General Railway Plant, 


LONDON & ABERDEEN. 


LONDON OFFICE—4, GREAT QUEEN STREET, WE*7AINSTER. S.W. 
(G1389) 


“BOILER EXPLOSIONS PREVENTED BY THE USE OF 


? | BAILEY’S PATENT FUSIBLE — PLUGS. 












10. each.’ 10,000 in use, supplied to Sir 
L ot Cuyfis 1 3 i aes W. ARMSTRONG & Co. 
Coh » EBBW VALECOMPANY 
A Coffer 3 EARL GRANVILLE, 
Putt “ EARL OF DUDLEY, 
BP ustl Oh Gad: BAIRD Bn0s., Gartsuecrrie, 


And other extensive Proprietors. 
Apply to Mr. WILLIAM TATE, Sole Wholesale Agent, 
#0, COOPER STRELT, MANCHESTER.—Agents Wanted. qt 899) 





KENDALL AND GENT, 


MAKERS OF 





i mia 
mi ae 








CARR AND NICHOLS, 


THE LANCASHIRE SCREW BOLT WORKS, CHOWBENT, 
NEAR MANCHESTER, 


MANUPACTURERS OF 


BOLTS, NUTS, SET-SGREWS, &., OF SUPERIOR QUALITY, 


FOR ENGINEERS AND MACHINE MAKERS. 
IMPROVED “MACHINE-HAMMERED” 


MAKERS OF 


SCREWING MACHINES, NUT-MAKING MACHINES, 


BOLT-POINTING MACHINES. (I 1016) 


NUTS. 














CHAPLIN s “NEW PATENT LOCOMOTIVE 
AND QUICK CURVES. 





FOR STEEP INCLINES 





PORTABLE STEAM CRANES, ONE TO THIRTY TONS. 
HOISTING, WINDING, AND PUMPING ENGINES. 
STATIONARY ENGINES, TRACTION ENGINES, ETC. 


ALEXANDER CHAPLIN & CO., Sore Manuracturers, 


CRANSTONHILL ENGINE WORKS, CLASCOW. 


LONDON OFFICE--11, ADAM STREET, ADELPHI, W.C. (I 2339) 





Pestana >and Mae hinists’ Tools of all Kinds 


ons most approved principles; also of their PATENT SELF-ACTING 
TUBE-CUTTING MACHINES, as use. at Crewe, and other Locomotive, 
Marine Engine, and Gas Tube Works, for Lron and other Tubes from lin. to 
6in. diameter. Will cut 400 2in. Iron Tubes in 10 hours. 


VICTORIA WORKS, SALFORD, MANCHESTER. 
Lonpon Agents, Messrs. RAY, MEAD, and CO. 38, Upper 
__Thames-street, E.C. (11217) 


1. 4. KERSHAW, 


STORE-STREET WORKS, MANCHESTER. 
LONDON AGENT—Ms. S. HOLMAN, 18, CANNON STREET, EC 











The following tools on hand, teady for delivery :—One 10}-in. centres Slide 
and Screw-cutting Lathe, 12-ft. bed, and one ditto with 16-ft. bed, with 
bridge gaps; one Single-speed Drilling Machine; and one 9%in. stroke 
Shaping Machine. 

Also in progress: — Drilling, Slotting, 
Tecomotive Wheel-turning Lathes, &c., of various sizes. 

FOR 


i 

EA SHALLOW 
DEEP WELLS, 

ARE MARGELGETERD BY 
T. LAMBERT & SON, 


FOUNDERS & ENGINEERS 


Planing, and Shaping Machines, 
a 1am) 





OTHER DESCRIPTIONS OF 


PUMPS 


LAMBERT’S 
DOUBLE BARREL PUMP, 


CRANK AND FLY WHEEL 
COMPLETE. 


PATENTEES OF THE 


HICH-PRESSURE WATER 
AND 
STEAM VALVES. 
SHORT 8T., NEW CUT, 


LAMBETH, (B11) 




















asworks for ‘Towns Designed upon Im- 
proved Mechanical and Chemical principles, and Contracted for. 
Portable Gas a: from £35, will make Gas at 2s, per 1,000ft ; eminent 
for Export and Home 
WROUGHT IRON TANKS, Improved, for Water, Oil, and General Purposes, 


from 2d. to 5d. per gal. 
GIRDERS, ROOFS, . ae meee 
(1905) 





JOHN CORMELL LANSDOWN | IRONWORKS, CHELTENHAM — 
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w™. COULTHARD: AND’ SONS,.. 


ENGINEERS BEACKBURN. 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS. BOILERS, 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
EURNACE BUILDERS, AND GENERAL CONTRACTORS. 











(I 566) 








WROUGHT IRON MACHINE-RIVETTED GIRDERS 


MANUFACTURED IN LONDON, OF ANY .DIMENSIONS, AND AT A FEW DAYS, NOTICE. 
THE MOST IMPROVED SPECIAL MACHINERY BEING USED, THEY CAN BE SUPPLIED AT LOW PRICES. 
The Machine-Rivetting is well known to produce Girders of the Greatest Strength, and with the least Deflection. 
RICHARD MORELAND & SON, MILLWRIGHTS & ENGINEERS, 
Manufactory, 3, OLD STREET, corner of _Goswell Road, E.C, natin 


> a ae —_—-— - = st 
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DRAWN STEEL CYLINDEBS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANGE COMPANY, LIMITED 
ARE PREPARED TO MANUFACTURE 
DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. 1-91) 


— a ee lll = 


MACNAUGHT, ROBERTSON, AND CO., 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, AND No. 4i, NEW PARK STREET, SOUTHWARK, LONDON, SE. 


CITY OFFICES, 14, CANNON STREET, E.C.—PARIS OFFICES, 55, RUE DE DOUAL. 
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v EX Ps TENS Si v .. TOWN sTOC Ci OF 
lat Pars to 12 inches wide. Round do. to 8 inches diameter. Hali-round, Bevelled; Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square a to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tr um,and C ontr: ictors’ Ra ils Charcoal Sheets and Platee. 
Poiler, t, Tank, and Flite ates. requere¢ or Plates, Furi lit Rods, Forg lp Knees, Chain, &e. 
il B Tank 1 Flitch Plat Cl 1 Flo Ku Slit R iy d Ship I ( & 
- ngle ary ; {ron all Sizes. Farnley Bars, Plates, Angles, Xc. Cast, B - Wheer, and Spring St 
eta, ‘Ho ips, Nail Rods, Sash Iron. Fende ar Pl latesywAknvils, Vices, Boat Guard and Bead Iron, &e, 
SHEETS OF SECTIONS | AND _iList 5 oF _PRI =S SENT _ON APPLICATION. 








GWYNNE AND CO’S 
PATENT DOUBLE-ACTION CENTRIFUGAL 
PUMPING MACHINERY. 


Fic. 2, — PATENT PUMPING 
ENGINE, ror Use ox Boarp 
SHIP, FOR SURFACE CONDENSERS, 
PROPELLEXNG; BOR Use rm Coat 
Pits, Mrygs,. Correr Daus, 
Quarries, Facrorigs, Dock- 

YARDS, &¢, 



















Fic. 3.—PUMP DRIVEN BY PORTABLE ENGINE. 
MADE IN ALL Sizes, AND ADAPTED FOR Every 
Ciass oF Work. 


. 1.— PZ ATE NT PORTABLE PUMPING ENGINE, 
WITH PUMP FIXED TO ENGINE. 


MADE IN ALL SIZEs. 


GWYNNE and CO. have erected the Largest Pumping Mac linery in the W World ; they have also made and) erected more of all 
powe1s than any firm in existence, and are prepared to contract that their Machinery will do much more work, w ith less cost of coal, oil, &c.,and that it is more durable, powerful, 
simple, and cheap, than that of any other maker. Its great superiority over all others Has been proved by numerous official and Government experiments, 


This MACHINERY has received the HIGHEST commendation ; and Thousands of ENGINEERS, MANUFACTURERS, 
and others using it, can be referred to in all parts of the World. 


PRIZE MEDALS AWARDED AT THE INTERNATIONAL EXHIBITIONS OF LONDON, 1862; COLOGNE, 1865; AND NEW YORK, 1853; GOLD MEDAL 
AT ANTWERP; SILVER MEDALS AT ROUEN, NANTES, LOUVALN, CALOUTTA, Ke. &e. 


FOR MANUFACTURING PURPOSES 


They are largely in use ; among others by Paper Makers, Brewers ers, Chemists, Tanners, Sugar Refiners, Bleachers, ‘Calico Printers, Carpet “Miahofacturers, Engineers and Jronfounders, 
Woollen Cloth and Blanket en Oil Refineries, Soap, Ak = S: alts , aid Candle W. orks, W: aterworks, Lime and Cement Works, Quarries, Coal and Tron Mines, Sheep Washing, Public 
Hoshe, » a tel Flax, Match, Felt, Oil and other Mills, &e. &e. Numerous references to all the foregoing can be had on application, 


FOR DRAINAGE WORKS 


G. and Co.’s Paterit Contrittigal bhi ate in very extensive use, and some of the largest a of tye in this country, and in Holland, Italy, Austria, France, Belgium, Denmark, Demerara, &c., are 
kept ¢ ry eir use. 


ni ¢ GAs TLON WORKS 


They have been selected for very extensive Works in Egypt, Turkey, Spain, France, Belgium, dndia, Ceylon, Java, China, Australia, Porto Rico, kc. ke. 


FOR EMPTYING DRY OR GRAVING DOCKS, FLOATING DOCK S, SUNKEN SHIPS, MINES, , QUARRIES, RESERVOIRS, CANALS, &c., 


They are quite unequalled, and will be found to excel all other arrangements, discharging a body of water in pfoportion io the lift, the speed of engines-and power remaining the same; they 
will empty a dock in a shorter time and with much less power than is requisite with : a ens system. . The fixgt cost of machi sinery, ‘he erection, anil ‘thé fouridations and brickwork necessary, 
are much less expensive than with any other arrangement, and the cost of keeping in thorough working order ia merely nominal, 


ESTIMATES FOR ANY SITUATION FORWARDED UPON APPLICATION. LIST OF PRICES FREE ON RECEIPT OF TWO STAMPS. 
PUMPS OF ALL SIZES KEPT IN STOCK, AND IMMEDIATE DELIVERY CAN BE MADE. (1 1298) 


GWYNNE & CO., Hydraulic and Mechanical Engineers, Essex Street Works, Strand, London, W.C. 
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WILSON’S PATENT 
LARGE ENDLESS BAND-SAWING MACHINERY. 


This MACHINERY consists in the use of a LARGE ENDLESS BAND-RAW, Sin. broad and 15 gauge; also of Travelling Table, 45ft. long, with other 
means combined, and is adapted for the purpose of breaking down al kinds of ROUND or SQUARE TI MBER, MAHOGANY LOGS, &e 
FOUR FEET AND UPWARDS. It ts also equally servicebble fur cutting up the same into Scantling and Boards, as may be required. No fixing of the Log to 
OrICE This is ee ices catbas to exttinen, constructed on the above principle, which has been found, from actual experience, to be a com- 
ple te success, and eminently adapted for the purpose herein described. It is in constant use, and may be seen in operation daily at the Works of Messrs, JAMES 
WILSON and SON, Springfield Saw Mills, Manningham, Bradford, Yorkshire.—This machine being the subject of Letters Patent, any infringers thereof are 
hereby cautioned, as legal proeesdings will be taken. For illustration, see THE ENGINEER, Feb, 5th, 1864, (G1273) 











PORTABLE, VERTICAL, & FIXED ENGINES, 
AND GENERAL MACHINERY. 


INGRAM AND PHILLIPS, 
STUCKTON IRONWORKS, FORDINGBRIDGE. 


(T 485) 


“WOOD BROTHERS, STOURBRIDGE, 


MANUFACTURERS OF 


ALL DESCRIPTIONS OF SHORT LINK AND CRANE GHAINS, 


CRAB WINCHES, PULLEY AND SNATCH BLOCKS, SCREW AND LIFTING JACKS, 
SILOVELS, ANVILS, VICES, PICKS, HAMMERS, RAILWAY & MINING TOOLS. 
ALL DESCRIPTIONS OF FORGINGS. 

FIRE BRICKS AND CLAY. 

IRONFOUNDERS, IRON AND STEEL MERCHANTS. 


(GEO. WOOD AND CO., LIMEHOUSE, LONDON, 
STORES | WENRY WOOD AND CU., LIVERPOOL. 


WORKS — STOURBRIDGE, WOLVERHA MPTON, CHESTER, 


(1 1534) 


Ae Cee 


WALKER’S CORRUGATED IRONWORKS. 
IRON ROOFS, WORKSHOPS, STORES, 
Mas COTTAGES, CHURCHES, SCHOOLS, &c., 


ye ose 2 FOR HOME OR EXPORT. 





ESTIMATES AND DESIGNS ON APPLICATION TO 
‘ W. H. GRIFFITHS, 
= (I 1078 


CARSONS’ 
ORIGINAL ANTI-CORROSION PAINT. 








White eo 00 Bright Red .. 


Light Stone Dark Ditto .. se oe «2 of s2 oe 





Kath Ditto” .. ee “ = 2 Chocolate Color 2. «2 os «6 ef of of 
Cream Color es oo + Ty Black .. «2 «8 ef «8 0 
Light Portland Stone .. es «+ ee e. ee Iironze Green ee ee 
Drab or Portland Ditto Purple Brown 

: Bright Green os 48 oe oe 
Oak Color = «+ +e ce oe = Deep Green 1. os oe oe os oe oe 
Lead Color = —" —_— Blue eo 0c 00 ce ce 0s cc ce co 

PATRONISED BY ; 
The British Government, The Colonial Government, Railway and Canal Companies, 
The Indian Government, | Most of the Nobility and Gentry, | Principal Colliery Owners, Iron Masters, &e. 
Is extensively used at home and abroad for all kinds of 
OUT-DOOR WORK, 
AND WILL BE FOUND A MOST EFFICIENT AND ECONOMICAL PRESERVATIVE FOR 


COLLIERY PURPOSES, | SHEDS, FENCING, 


TRON CASTINGS AND BRIDGES, GLASS ROOFS, HOTHOUSES, 
TRUCKS, WAGONS, BRICK, STONE, AND COMPO. 


Lasting twice as long as the best common paints, in exposed situations, being manufactured expressly for external purposes. 
ANY PERSOW CAW BAY ITF OW. 
3 cwt. AkD UPWARDS CARRIAGE FREE TO ANY STATION IN ENGLAND AND WALES, AND PER STEAMER TO MOST PORTS IN IRELAND AND SCOTLAND 
CAUTION.- Ali Casks bear the Trade Mark, without which none are Genuine.—_No Agents. 
Tenders for a Quantity upon application. Prices, Patterns, with testimonials, will be sent on application to 


WALTER CARSON AND SONS, 


REMOVED TO 


LA BELLE SAUVAGE YARD, LUDGATE HILL, EC. ain 





HENRY HUGHES & CO., 
FALCON RAILWAY PLANT WORKS, 
LOUGHBOROUGH. 










et BUCH: s ae 
“FaLcON Woans, 
Luc, wey 











LOCOMOTIVE ENGINES, 


FOR MINERAL & CONTRACTORS’ RAILWAYS, OF THE BEST MATERIALS & WORKMANSHIP, 
ALWAYS IN PROGRESS. 


These Engines are designed to supply the chief requisites in Tank Locomotives, viz., reduction in the overhanging weight at 
the fire-box end, proper distribution of the weight upon the wheels, and keeping the centre of gravity low. These are accomplished 
by making the fire-box and its shell on an improved principle, which enables the driving axle to be placed further back without 
interfering with the eceentrics and valve gear, which are of the usual simple description. ” (11384) 


to the DEPTH OF | 


HARE AND CO. 
Execute every description of 
DRAWING AND ENGRAVING ON WOOD, 
Mechanical, Pictorial, Architectural, and Ornamental. 
ENGRAVINGS MADE FROM PHOTOGRAPHS. 
Electrotypes taken from Woodcuts. 

CATALOGUES ILLUSTRATED AND PRINTED. 

31, ESSEX STREET, STRAND, LONDON, (41324) 


THE BIRMINGHAM VULCAN FOUNDRY, ENCINEERING, 
AND RAILWAY PLANT COMPANY, LIMITED 
(LATE WILLIAM MIDDLETON), 
STEAM ENGINES and BOILERS of all kinds. 
PUNCHING and SHEARING MACHINES 


proved construction. 


MORTAR MILLS, Saw Mills, Flour Mills, Stamps, Presses, 


Circular and other Shears, 
TANKS, Wrought and Cast. 
GASHOLDERS, Sugar Pans, and Ironwork for the Colonies. 
PUMPS, Single, Double, and Treble-Barrelled. 
WAGONS, WOOD and IRON, Wheels, Axles, and Pedestals, 


fur Contractors; Iron Mountings for Wagons, Turntables, Naitl- 
Straightening Machines, Vlatelayers’ Tools, and all descriptions vf 
Kailway Plant, &e. 


CONTRACTORS TO HER MAJESTY’S COVERNMENT. 


of 


im- 


The Birmingham Vulcan Foundry, Engineering, and Railway Plant Com- 
pany, Limited, have VACANCIES for a few respectable PUPILS. —For terms 
apply to Mr. HUGH MIDDLETON, Managing Director. (1 1031) 





KENDALL AND GENT, 


MAKERS OF 





steseent s* 


4 ° 9 = 9 " é 
k ngineers’ and Machinists’ Tools of all Kinds 
and most approved principles; also of their PATENT SELF-ACTING 
TUBE-CUTTING MACHINES, as used at Crewe, and other Locomutive, 
Marine Engine, and Gas Tube Works, for Iron and other Tubes from lin. to 
6in, diameter. Will cut 400 2in. Iron Tubes in 10 hours. 


VICTORIA WORKS, SALFORD, MANCHESTER. 
Lonpon AGENTS, Messrs. RAY, MEAD, and CO., 38, Upper 















Thames-street, E.C. (11217) 
HAWKINS’S HYDRAULIC PRESS. 
: W. HAWKINS, 
Peer OF 5, RED LION-STREET 
CLERKENWELL GREEN, 


Manufacturer of all descriptions of 
Hydraulic Presses; likewise his 


NOTED PRESSURE CAUCE, 


Of which W.H. begs to state he has 
over 600 in use, 


N.B.—The best Hydraulic Double Cup 


Leathers Warrantet. 
ares (111260) 


1" : . ° 
(GG asworks for Towns Designed upon Im- 
x proved Mechanical and Chemical principles, and Contracted for. 
‘ortable Gas Apparatus from £35, will make Gas at 2s, per 1,000ft ; eminent 
or Export and Lome use, 
WROUGHT IRON TANKS, Improved, for Water, Oil, and General Purposes , 
rom 2d. to /d. per gal. 
GI) DERS, ROOFS, CONSERVATORIES, 
IRONWORK. 5) 


JOHN CORMELL LANSDOWN IRONWORKS, CHELTENHAM. 


3¥ EFFIELD WORKS, REA STREET SOUTH, 
TRADE MARK BIRMINGHAM, _ ESTABIISHFD 1760. 


ARCHITECTURAL 
(190: 





General Cont.actors for Tcois 


and Manutacturers of all kinds of 


3AWS, SAW TABLES, & SAW MACHINERY. 


Macuive Puane Irons, Saw Trtuers, Grps AND BUCKLES, 
Raitway Contractors’ TOoo.s, 

Planes, Files, Edge and Joiners’ Tools, Braces and Bits, Augers, Gim- 

lets, Skates, Steel Toys, Emigrant and Carpenters’s Tool Chests, Xc. 

Circular and Vertical Saws made and ground by their Patent Machinery 


which produces the saw of one even thickness throughout or taper at the will o 
the operator. 





PRICES AND TESTIMONIALS POST FREE. ais97) 
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SCHIELE’S TURBINE WATER WHEELS. 


PRIZE, MEDAL, EXHIBITION, LONDON, 1862. 


References to Thousands of Horse-Power, on any fall from 4ft. to 200ft. 
A LARGE NUMBER OF .TUBBINES OF, ,ALd, | POWERS MAY ALWAYS BE SEEN, IN -COURSE..OF. CONSTRUCTION. 


THE POMF ANY WILL BE Gi. AD, AY SEND MODELS FOR INSPECTION FREE OF CHARGE. 


PATENT _ KNIFE BOLLER. Bx GINS, SEED. CLEANERS, HUSKING.. MACHINES, 


Schiole Y Tadines, Phitt.. ast iele'SVE aus, Sechicle's ‘Blast. Engines,” Schiele’s Gorernors, 
Schiele’s Ship Ventilators, | ud. Schicle’s Mine Ventilators, Schiele’s Gas Exhausters, 
Variable Expansion Gear/ Wa ‘aati Pr Pumps, Patent’ Couplitigs, dc. ce. 


THE ABOVE MACHINES GOAN ONLY, BE OBTAINED, FROM THE SOLE LICENSEES AND MANUFACTURERS. 
AGENTS: FOR SCOTLAND, JOHN HAMILTON AND. CO., 45, UNION, STRERT, GLASGOW. (G478) 


THE “NORTH ‘0ee: "FOUN DRY « COMPANY, OLDHAM. 
© JOHN MUSGRAVE AND BON 


























GLOBE TEMA WO RES, BOLTON, LANCASHIRE, 


ESTABLISHED 1839. 








3} cwt. HAMMER. 20 toa0 cw I Adame. _ 7 te ton HOntER, 3 and 4410p HAMMER, ) 20 ewt. HAMMER, 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE.” 
Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS GAS EXHAUSTERS, AND GAS 
APPARATUS, WROUGHT AND. CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, &c., 


Mill Gearing for Cotten Spinning Mills, Flax Mills, Corn Mills, Bleach Works, fron Works, and General Castings to Order, 


J. M. and Sows, having one of the largest’ stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-fre application. 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B—HAMMERS FROM 3} to 20 own. ALWAYS IN. STOCK. 
LONDON 2 vibes 15. Sareve whshetdeadl WEST, &. C. 1308) 








AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 


AND MORE CONVENIENTLY 


ARRANGED FOR ADJUSTMENT AND 


TO. BE 
| 
} 
MORE ECONOMICAL iN REPAIRS 
—— THAN ANY OTHER KIND. 





FoR TRAVELLING, 


PRICE LISTS 


AND ALL 






yi = ral OTHER PARTICULARS 





MAY BE OBTAINED 


FROM THE 





ina 





FIXED PUMP—C ayp D Covers, werci cAx BE REMOVeD Fron 
GETTING OUT aLL THE WorRKING Parts Witiucr DistURBING FOUR-WHEEL PORTABLE PUMP, with BuLiock-PoLe aND 
THE Pump Case orn Pires 7 SOLE MAKERS, Pires Loapep-vp ror TRAVELLING. 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 
At either place large numbers of Pumps of all Sizer with their Pipes and Foot Valves, are kept in Stock, and may be inspected. (11258) 
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. DRAWN STEEL CYLINDERS, 


‘, Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. Bo) | 


W™ COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE BUILDERS, AND GENERAL CONTRACTORS. 


WROUGHT IRON MACHINE-RIVETTED GIRDERS > 


MANUFACTURED IN LONDON, OF ANY DIMENSIONS, AND AT A FEW DAYS’ NOTICE. 


THE MOST IMPROVED SPECIAL MACHINERY BEING USED, THEY CAN BE SUPPLIED AT LOW PRICES. 
The Machine-Rivetting is well known to produce Girders of the Greatest Strength, and with the least Deflection. 


RICHARD MORELAND & SON, MILLWRIGHTS & ENGINEERS, 
_ Manufactory, 3, OLD STREET, corner of Goswell Road, E.C. entail 


MACNAUGHT, ROBERTSON, AND CO, 


IRON AND METAL MERCHANTS, 
No. 5, BANKSIDE, AND No. 41, NEW PARK STREET, SOUTHWARK, LONDON, S.E. 


PARIS OFFICES, 55, RUE DE DOUAI. 


(TT <== Poe A®, tT ii) 
tsa =f. ar 4] )} 


AN EXTENSIVE TOWN STOCK OF 
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Flat Bars to 12 inches wide. Round do. to 8 inches diameter. Half-round, Bevelled, Oval, Octagon, Hexagon, Moulding, and Fancy Iron. 
Square do. to 5 inches. Girder, Beam, and Bulb Iron. Bridge, Tram, and Contractors’ Rails. Charcoal Sheets and Plates, 
Boiler, Boat, Tank, and Flitch Plates. Chequered Floor Plates, Furnace Bars, Slit Rods, Forged Ship Knees, Chain, &c. 
Angle and T Lron all Sizes. Farnley Bars, Plates, Angles, &c. Cast, Blister, Sheer, and Spring Steel. 
Sheets, Hoops, Nail Rods, Sash Iron. Fender Plates, Anvils, Vices, Boat Guard and Bead Iron, &c, 
SHEETS OF SECTIONS AND LISTS OF PRICES SENT ON APPLICATION. (F234) 











‘PATENT APPOLD CENTRIFUGAL PUMPS, 


MADE IN ACCORDANCE WITH THE EXPERIMENTAL RESEARCHES OF THE LATE MR. APPOLD, 







AND PROVED BY 


NUMEROUS PUBLISHED EXPERIMENTS 


TO BE 


AND MORE CONVENIENTLY 


B®) ARRANGED FOR ADJUSTMENT AND 


MORE ECONOMICAL IN 
WORKING, 


REPAIRS 





— 





TWO-WHEEL PORTABLE PUMP, with Pires Loapep-up 
FOR TRAVELLING. 


THAN ANY OTHER KIND. 


PRICE LISTS 


AND ALL 


OTHER PARTICULARS 


MAY BE OBTAINED 





FROM THE 


FIXED PUMP—C anv D Covers, wHIcH CAN BE REMOVED FOR 


GeTTING OUT ALL THE WorKING Parts WitHovut DistuRBING Raw ear , 
cus Fear Gon on Pimms SOLE MAKERS, TT o" .winto, 


MESSRS. EASTON, AMOS, & SONS, GROVE IRONWORKS, SOUTHWARK, 


OR AT THEIR BRANCH ESTABLISHMENT, ERITH, KENT. 


At either place large numbers of Pumps of all Sizes with their Pipes and Foot Valves, are kept in Stock, and my be inspected. (11258) 
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JOHN ELLIS, 


soldat FEcgAMeD Ny Arm 


and ‘Eléet-Enamelled Tubes and Fittings, 


IFA PORTABLE STEAMCENCINES LAP WELDED IRON? [AINDA BRASS | BOILER } RUBBS AETC. ETC. 


, } Of the highest order, with many recent 
A PN GE) ONAL REET | 5x O Ele Mele oe VOTRE SRR Et rrr tee 5 


SECOND-HAND PORTABLES |<: agi haath mah mn 


Pa Agere ng OnE PRIZE. alba Gat ba NE  WOMOURABLE MENTION FOR STEAM. ENGINES, 


7 ; Mic ty to BARROWS and-€AR- =e ROYAL AGRICULTURAL SOCIETY -OF 
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GT tidy Se} Sidhu ctue? trom 2 4b {00-horse power; .evxm 10-horse 
s power Sapte with Condensers ‘or without: the higher powers on 
seayned bed, pniting ay amass siden and  saleiplate 5 s com- 
Saeiy selt-contatie ae Fe hits fortmmiations, are passed 
‘< wr WC Anne ry PrN and eco! *t4) + q adapted for Flour 
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a er vt FeStistiaens Wek On application te 
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Yphe: ‘Reading Ironworks is (Limited), 
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ward Clicks, Manufaetirér be: 6 Rigille 


E Machine, “and Loom CRANKS. = Stngte, Doubte, and Treble Pump 
3 D 


CRANKS, out of R o Tin, dia eter, t 
he begs to direct a a gs 
graphs and particu U 













“SKEET. (FAI7) 


aut 
‘ “GAS-WORK” CONTRACTOR 
USTIMIT YAAG , ENGINEER, & OHA MHOWARO BUT OIJUAROYH GHT 


LS 


GASWORKS ‘OF ANY MAGNITUDE COMPLETE AND IN DETAIL. 


GAS AND ‘WAT BH 'STBES § AE BO US ale ere GS Lio Bina LOM Do w/ MARKET 
4 CAOS YMELTON pS TRONWORKS, |\WESE HARTLEPOOL,, 
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33 cwt. Hasuete , FEB bodes: fravtsa.? ) Theda HAMMER, » Band ton aisten ) { 6 to 20'ceWn-+eANYER. 


MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “ MUSGRAVE’S PATENT. VALVE.” 
Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL DESCRIPTIONS OF HIGH-PRESSURE, CONDENSING.-AND COMPOUND STEAM ENGINES, STEAM BorL.ERS GAS EXHAUSTERS, AND GAS } 


Mill Gearing for Cotton » Spinning Mills, F Flax Mills, Corn Mills, Bleach Works, Iron W orks, and bentedl Castings to Order, 


J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Pattertis in Lancashire, will forward a Catalogue of the same, , post-free, oh application. 


THE TRADE SUPPLIED W ITH GASTINGS ON LIBBHAL TERMS. N.B—HAMMERS FROM 33 ro 20 cwr. ALWAYS IN STOCK. 
15. CANNON STREET WE: WEST, E.C: 1308) 
; 3A eaiti STP R RS ts SST a2 


























ittvA ys 


NGINES OR STEAM FANS. 


sz 








Siem they were awarded thoPrizoModal, ‘Exhibition, 1362 aan , they a been 


greatkymproved- (and-xe~patented ). pics an effect hitherto uniattained in 
\ thissolasy of Machinesy“and ‘are Row gt ata sbe —_ equal in —— of 


pga tp #pns drigens by: ordinary pngines, Tr 4 

er dihe Steam Fan ‘consists of an feproved Silent Fan Lo, a Steam Turbine on 
one spindle, and is complete in itself and ready for work. 

I.—No strapping or gearing. 
1 I4-Very little foundation, and will.do without being bolted down. 

| , 7. —Very little space, and may be fixed, lose to their work. 
mg 1V Particularly. suited for high pressures of blast. 

A ey commence working with less than lib. steam. 
VI. — They offer great advantages for yorking: overtime, where it froguehtly 

3 ~ happens 4 a large engine has toy#nn merély to drive a Bap. ~~ 
-VIT,-The Improved Footstep works immersed ina reservoir of oil. 


BH TIW 2H IMBAM sindlar Machindlis ngide)to be vabtied ly water) inptecd of, steam; and 
Be . s tasepm extensively appliod Sor, Kentilation of, Mgnes. 


al SEE gran BINES, FANS, CENTRIFUGAL PUMPS, COTTON GINS, SEED 
~ KG 3 RS, MINE VENTILATORS, SHIP VENTILATORS, &. as) 


THE TORT wOOR” "pouNDRY COMPANY. OLDHAIL 


2YAW AIA two Of or 46 MOAT ZAZTMMAH— 4.4 GT I 


oe 2 
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GEO. BOWER, ENGINEER & GAS-WORK CONTRACTOR, 


ST. NEOTS, HUNTS. 
GASWORKS OF ANY MAGNITUDE COMPLETE AND IN DETAIL. 


GAS AND WATER PIPES AND CASTINGS FOR THE LONDON MAREET 
MILTON IRONWORKS, WEST HARTLEPOOL. 


PARAFFIN OR CRUDE OIL WORKS ERECTED. aise 


_ * Vatters on Er ineering or Gaswerk Business fo be Addressed to &t. Neots ; for Prices of Pipos or Castings to: West Hartlepool. References to many Hundreds of Gasworks Erected in every quarter of the Wess. 


WROUGHT IRON MACHINE-RIVETTED GIRDERS 


MANUFACTURED IN LONDON, OF ANY DIMENSIONS, AND AT A FEW DAYS’ NOTICE 


THE MOST IMPROVED SPECIAL MACHINERY BEING USED, THEY CAN BE SUPPLIED AT LOW PRICES. 
The Machine-Rivetting is well known to produce Girders of the Greatest Strength, and with the least Deflection. 


RICHARD MORELAND & SON, MILLWRIGHTS & ENGINEERS, 
Manufactory, 3, OLD STREET, corner of Goswell Road, E.C. mend 


DRAWN STEEL CYLINDERS, 


Condensing Tubes, Telescopic Rifle Tubes, Gun Barrels, Pump & Piston Rods, Shafting. 


THE HYDRAULIC TUBE DRAWING AND STEEL ORDNANCE COMPANY, LIMITED, 


ARE PREPARED TO MANUFACTURE 


DRAWN STEEL TUBES FOR ALL PURPOSES REQUIRING STRENGTH & LIGHTNESS. 
No. 14, WHARF, MACCLESFIELD STREET NORTH, CITY ROAD, N. 1891) 


WY“ COULTHARD AND SONS, 


ENGINEERS, BLACKBURN, 
MAKERS OF PATENT BLAST ENGINES, ROLLING MILLS, BOILERS, 


PUMPS, BRIDGES, RAILWAY AND COLLIERY PLANT. 
FURNACE SUIL DSRS, AND GENERAL CONTRACTORS. 
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THE PATENT KNIFE-ROLLER COTTON GIN. 


(ON THE MACARTHY PRINCIPLE) 
1.—The Only really Self-Feeding and Self-Acting Gin yet Invented. 
2—Guaranteed to do more than Double the Work of any other Roller Gin. 
3.—One Person can attend to several Gins, anc can turn out 300 Ib, to 600 lb, Cleaned Cotton per hour. 
4—Only Three Wearing Parte. 








5—No Cranks or Cams, or other similar motions. 
6.—Only half the weight of any other Gin, and is packed complete and ready for work in one third the space, 
7.—Equally adapted for any kind of Cotton. 
SEE “ENGINEER,” OF FEBRUARY 3rd, 1865, PAGE 75, axp “COTTON SUPPLY REPORTER,” FEBRUARY Ist, 1565. 
APPLY TO THE UNDERSIGNED, GENERAL ENGINEERS, AND MANUFACTURERS OF 


PATENT HUSKING MACHINES FOR COTTON, TURBINES, PUMPS, FANS, SHIP VENTILATORS, MINE VENTILATORS, &c. 


AGENTS FOR SCOTLAND, JOHN HAMILTON anv ©O., 45, UNION STREET, GLASGOW. 


THE NORTH MOOR FOUNDRY COMPANY, OLDHAM. 


JOHN MUSGRAVE AND. SONS, 
GLOBE IRONWORKS, BOLTON, LANCASHIRE. 


ESTABLISHED 1839. 











; 23 cwt. HAMMER, 30 to 50 cwt. HAMMER. 7 10 25 ton Hawnun. r 3 and 4 ton HAMMER. ' seater Hauuen, 
MANUFACTURERS OF MOVING CYLINDER STEAM HAMMERS, WITH “MUSGRAVE’S PATENT VALVE.” 


Both Single and Double-Acting, from 3} cwt. to 25 tons. 


ALSO ALL emma: OF HIGH-PRESSURE, CONDENSING, AND COMPOUND STEAM ENGINES, STEAM BOILERS GAS Sxnaveram, AND GAS 
APPARATUS, WROUGHT ‘AND CAST IRON BRIDGES, GIRDERS, CRANES, WATER WHEELS, TANKS, & 


Mill Gearing for Cotton Spinning Mills, Flax Mills, Corn Mills, Bleach Works, Iron Works, and General Castings to Order, 
J. M. and Sons, having one of the largest stocks of New Spur, Bevel, and Mitre Wheel Patterns in Lancashire, will forward a Catalogue of the same, post-free, on sprites 
THE TRADE SUPPLIED WITH CASTINGS ON LIBERAL TERMS. N.B—HAMMERS FROM 3} 10 20 cwr, ALY N STOOE 
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- OLINTON. & OWENS!'Lare Bensawm Fowzen’& Co, 


WHITEFRIARS STREET, FLEET STREET, LONDON, EC. 


MANUFACTURERS OF 
FOR HOME SE Of 


a 
B > 
ad 
: 





Fig. B shows an SMPROVED and POWER- 
FUL form of SCREW PLESS fer BALING 
PURPOSES. It can be worked. with, one or 
both. handles, according to pressure required, 
and the bases oe ade of 4petons dimensions, 
to produce bales of the usual sizes. Messrs, 
C. and Q, make lange numbers of thesc/Presses, 
and cah suphly theth “nt ‘very’ reasonable 


cost. 











No. 26 shows a set of TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTEILLEREES, and 
MANUFACTORIES.- Driving gedr for Hand, 
Water, Cattle, or Steam Rower is supplied with 
these Pumps, as position and circumstances 





) 


Ecceatrics, F'ace-Plates, Cranks, Driving Pulleys; 


Plack and Bi haft 
Gearing of excry description, 












































PUMPS AND HY 


Hydraulic 
ready for 


THE AUSTHALIAN 


ig, Plummer Blocks, and THE ABOVE CUT REPRESENTS 


requirement. 


* 


wan 


) Fig, A gives an clevation of on IMPROVED HORIZONTAL STEAM PUMPING ENGINE— 


whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 


BXPQRT,,TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 
Taka UY 8 VAN AT: -_ Tr" Tir A! AW. f 


rr vi , 





the 


rel pumps, of, yarided sizes are adapited according to circumstances ; the\pumps can'be 
rown out of gear, and the power of the engine devoted to any other purpose, This class 












1 Fae 


BAMORECLINTON & OWENS, ENGINEERS, LONDO 
THE [ABOVE IS AN ILLUSTHATION OF 


A COMPLETE OLD MILT 


TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NUT, Ke. 
is shown Sees Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 


Most satisfactory reports have been 





CNGINECRS LONDON. 


WOOL PRESS. 





CLINTON aOW EAS. 


PRESS, SPECIALLY 


essrs. GDINTON anf OWENS beg to call attention 
to the Improvements they have effected in the 
Arrangement of DOUBLE- ACTION PUMPS, as 
shown in the sketches annexed, whereby valves of any description, to suit every 
variety of liquor, can bedintroduced ; they can be more readily examined and removed 
for — or clearance t in Pumps of this kind hitherto made ; and the action i- 
equally balanced in both the up and the down stroke. 
is Ste sketches india-rubber discs valves are shown, which are very good for ordi- 
ndfy purposes ; but valves of brass with brass seatings, tron with iron seatings, or of 
other descriptionsy@an be readily fitted, as may be required. 
The form of Double, Action Pump, indicated by Figs. E and F, CLinton and Owrws 
mostly-adopt for pumps with 6in. 1s, or exceeding that size ; for Pumps of smallor 





bore they have a somewhat arrangement. 
Double Action tywhere they are upon a good principle and well constructed, 
may frequently take the: of Double or Treble Barrel Pumps ; they are much less 


expensive in themselves; the gearing required to drive them from a face-plate or 
Accentric is a great deal more simple and less costly than that of double or treble cranks 
and gear, and about half the is occupied ; they deliver at both the up and down 
stroke an equal quantity, and thus give preciscly the result of two barrels of the 
ordinary construction. 

These Double-Action Pumps are suited for Breweries, Distillcries, Tanneries, Paper, 
Starch, Seap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions; and ent Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitted throughout in.a 
substantial and-workmanlike manner. _ A very large stock is kept on hand, either com- 
plete or in a- forward state, as well as Single, Double, or Treble Barrel Pumps, .in 
Copper, Brass, ‘or Tron, for all purposes. 

CLINTON and ‘OWENS provide, where required, Crank Plates or Eccentrics for 
any lengtl» of stroke bored to suit shafts of any diameter ; also driving gear of every 
descriptign. 


Tilustrated «Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
larger seale, with fall-particulars of any description of Hydraulic Machinery, 
may ‘bead on application at the ‘Works, itefriars, where. a very large 

k cab, always ¥e itispected,: (G1322) 
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LANGE Eiht fear iaed exhaust pipes to engines, and suction and delivery pipes to pumps. Double or 
oc: ca a i 
©'7 yea ee 


of engine will be found extremely useful abroad, and entails very little trouble or expense in fixini» 


lt 


es, with boxes aud Pressure Pumps for same, with shafting and gearing complete, 
ring by Steam Power. The above will be founda simple and first-class plant, at much 
less cost than work of this class is usually supplied at. 
ceived from houses of the first standing in India, Odessa, and other quarters where similar machinery 
has been supplied. ©; & O. also make small compact Oil Mills, to work by Cattle. Drawings with full 
particulars & Estimates imay be had on application at the Works, for these or any other form of Press, 


re- 


SS AN IMPROVED HYDRAULIC WOOL 
odd ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
Messrs. C. and O. have sent out many of these Presses, arranged for Hand, Horse, 
_of Steam Power, and have found them give’ complete satisfaction. 
hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class. 


They have several now in 


DRAULIG MACHINERY OF EVERY DESCRIPTION. 





Fig. C represents a small HYDRAULIC PRESS 
for EXTRACTING OILS, JUICES, TINCTURES, 
&c. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 
derangement, and the results obtained from them 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use, 


BORING TOOLS. 


fe 
—_ 











- BORING TOOLS, for TESTING GROUND for 
Bridges, Foundations, Minerals, &c., and for 
ARTESIAN WELIS. 














Single, Double, and Treble Purchase Crabs, 
Travelling and other Cranes, Pulley Blocks, and 
Hoisting Tacklé of every description, 
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HANCOGK’S FOUNDRY. & ENGINEERING COMPANY, LIMITED, 


FENTON, STOKE-UPON- TRENT, 


BANDFACTORERS OF 


BRR CIRDERS (WROUCHT_AND CAST), ROOFING, STEAM. ENCINES & BOILERS, 
CASTINGS, WROUGHT IRON WORK, MACHINERY OF EVERY DESCRIPTION, 
CONTRACTS FOR RAILWAYS AND PUBLIC WORKS UNDERTAKEN. 
Sole Agenis, PARRY, BARRITT, & Co., 34, Cannon Street West, 


LONDON, E.C. (I — 


JAMES MILLS, PATENTEE & MANUFACTURER, 


HEATON NORRIS, STOCKPORT. 
¢; FINISHED KEYS; 




















WITH OR WITHOUT HEADS 
And Taper Pins, 


Made by Patent Machinery from Steel or Iron, of any size 
or any degree of taper; also, 


SPLIT COTTER PINS OF ALL SIZES. 
nd 


Split Taper Pins for Locomotives, &c. 

SUPPLIED SOLELY BY 

EDMONDSONS AN) CO., GENERAL FACTORS TO ENGINEERS’ MACHINISTS, &c. 
CHARLES STREET MILL, GARRATT ROAD, MANCHESTER. abated 











NO MORE DAMP BUILDINGS ! 
DECAY OF STONE, BRICK, WOOD, OR IRON - 


PERMANENTLY ARRESTED, 
OR, IF NEW, EFFECTUALLY PREVENTED !!! 
BY THE USE OF 
SZERELMEY’S PRESERVATIVE COMPOSITIONS. 
THE SILICATE ZOPISSA 
Is the ONLY SUCCESSFUL MATERIAL used upon the STONEWORK of the 
NEW PALACE OF WESTMINSTER, 
And the whole of the Iron Roofs are coated with the Granitic Composition. The Gilding 


is also laid upon this material. The C sitions have been largely used in the re-deco- 
ration of ST. PAUL’S CATHEDRAL, and other Buildingsand W orks at home and abroad. 


FOR FULL PARTICULARS, APPLY TO 


SZERELMEY & CoO., 


KING WILLIAM. STREET, CITY, 


(1 1031) 
LONDON. 


39A, 





INTERNATIONAL EXHIBITION, “1882, 
ONE PRIZE MEDAL AND ONE HONOURABLE MENTION FOR STEAM ENCINES. 


ROYAL AGRICULTURAL SOCIETY OF ENGLAND, 
CHESTER MEETING. tsb8, Fires Prize; WORCESTER, 1863, First Prize. 


{ 
| jouble and Single Cy linder Horizontal 
HIGU-PRESSURE EXPANSION CONDENSING ENGINES, as 
Iiluetrated, are guaranteed for Economy of Fuel, at from 2 lb. upwards 
per indicated horse-power per hour. 


= 


They are manufactured from 2 to 190-horse power; .rvm 10-horse 
power upwards, with Condensers or without: the higher powers on 
” framed bed, uniting the principle ef the girder and solid plate ; are com- 
pletely self-contained, require no elaborate foundations, are unsurpassed 
for workmanship, simplicity, and economy, and are adapted for Flour 
Mills and every description of Factery. 


Further particulars, with prices, may be had free on application to 


The Reading Ironworks (Limited), 
READING. 


LONDON OFFICE—27, LEADENHALL-STREET. 





(E417) 











HIGH AND LOW PRESSURE DIRECT-ACTION 
CONDENSING STEAM ENCINE. 


COMBINES THE UTMOST ECONOMY WITH THE CREATEST SIMPLICITY OF 
CONSTRUCTION, HAVING BALANCED WORKINC PARTS, NO DEAD. 
CENTRE AND ONE SLIDE VALVE AND THE SHORTEST 

STEAM PASSAGES TO BOTH CYLINDERS. 
VERTICAL AIR PUMP AND WROUCHT IRON MOTION 










This Improved Compound Engine combines the utmost economy with the greatest simplicity of parts. It is 
and the most uniform regularity of motion with maximum horse-power, developed at speeds not otherwise attainable by any 
other unbalanced Engines. The low-pressure piston is set in advance, avoiding any dead centre, and receiving its steam from 
the high-pressure piston at the exact moment it ought to be set free; thereby effecting uninterrupted continuous expansion 
by one slide-valve through the shortest possible steam ports, unattainable by the “ Woolf’ or “Mc Naught” system, 
and other “simultaneously” moving pistons. The air-pump is vertical, actuated at half speed by wrought iron levers, or is 
applied double-acting direct to piston-rod. The stroke and lead of slide-valve are adjustable, and the friction of valve can 
be balanced by a parame of steam and vacuum. These Compound Engines attain a more equable motion and 
perfect economy of fuel than oe Condensing Engines, inasmuch as higher steam is admitted into a smaller 
cylinder which as not radiated its heat into the condensor. A practical system of “ sopetheating” is also usefully applied. 


| 
| 
self-contained, on one plate; direct-acting, with motion of wrouyht iron for 60 Ibs. steam. Thus effecting lightness with strength, | 


‘GARRETT, MARSHALL, AND CO., SUN FOUNDRY, LEEDS. 


JOHN ELLIS, 
{ENGINEER AND TOOL MAKER, 


UNION WORKS, 
15, BACKWATER STREET, MANCHESTER. 


IN STOCK : Shaping Machine, 15in. stroke ; Slotting Machine, 9in. stroke; 
algo a eceond -hand i 2-lLozse power high-pressure horizontal Steam sr 


JAMESON & CO.’S 
NEWCASTLE VULCAN CEMENT 


FOR STEAM JOINTS. 


A Joint ean be made and Steam turned on in Fifteen Minutes. 
Used by the principal Engineers, Railway, and Steamship Companies in 
Great Britain, and in her Majesty's Dockyard at Portsmouth. 


MANUFACTORY, 39, DEAN STREET, 
NEWCASTLE- ON- TYNE. (1 1246) _ 


GUN COTTON FOR BLASTING. 
The extended use of this Material has enabled the Manufacturers to ISSUE 
A NEW LIST SHOWING 
A LARGE REDUCTION IN PRICE; 
and they now beg to call the attention of those interested in Mining and Blast 


ing operations to the great saving in time and cost which may be effected by 
the introduction of Gun Cotton. 


Directions for use and full particulars obtained upon application to 


THOMAS PRENTICE & CO., 
173, FENCHURCH-STREET, LONDON ; or GUN COTTON 
WORKS, STOWMARKET. (1 8) 


ENOCH WILKES, 
MANUFACTURER OF 
RAILWAY CARRIACE BOLTS, COACH SCREWS, COACH 
BOLTS, FISH, FANC, AND STRAP BOLTS; 
| Hor- PRESSED "Mors: Coacn- Tine Rivets anp Nas; Hanp 
Ratt Screws; Seip ScREws anp Rivets; 
BED SCREWS, BAND SCREWS, PRESSED WASHERS, 
CONVEX WASHERS, CLENCH RINCS, COTTER PINS, 


With Steel Cotters, for Boilermakers and Ison Shipbuilders. 


BRITANNIA WORKS, DARLASTON, STAFFORDSHIRE. 


ESTABLISHED 1824. a 137 6) 


S. HODGE & SONS, 
UNION IRONWORKS, MILLWALL& LIMEHOUSE, LONDON, 


ENGINEERS AND MANUFACTURERS OF 


STEAM BOILERS OF EVERY KIND, 


OF BEST WORKMANSHIP, FOR 


STATIONARY, MARINE, AND PORTABLE ENCINES, 


AND OTHER PUR 

IRON AND STEEL MASTS, YARDS, AND BOWSPRITS, 
OIL & WATER TANKS, WROUGHT IRON GIRDERS, 

TRON STEAM TUG AND BARGE BUILDERS, 


&c. 
_City Office, 2, New London-street, E 2.C.—Established 1828 (I 1272) 


PERIN’S PATENT 
FRENCH BAND SAW BLADES. 


SAMUEL WORSSAM AND CO., 


Having Yurchased of M. PERIN, of Paris, the sole right to 
import and scll his Bani Saw Blades throughout the United 
Kingdom, beg to announce that they are now in a position te 
supply these saws from git to 8in. in width, and up to 50f. 
in length. 

The vast superiority of PERIN’S BAND SAWS cver any others, 
in point of finish, toughness, durability, and evenness of temper, 
is a everywhere admitted. 

W. and Co. keep a large stock of all sizes, up to 2in. wide, 
oan which they can supply orders to any part of the United 
Kingdom, within twenty-four hours’ notice. 


For Price Lists, apply to 


SAMUEL WORSSAM AND CO., 
SAW MILL ENGINEERS, 
304, , Sas Boad, aaa, S.W. 


(E1937) — 
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LAMBERT’S 
DOUBLE BARREL PUMP, 


CRANK AND FLY WHEEL 
COMPLETE, 


OTHER DESCRIPTIONS OF 


PUMPS 


FOR 


SHALLOW 


AND 


DEEP WELLS, 


ARE MANUFACTURED LY 


T. LAMBERT & SON, 


FOUNDERS & ENGINEERS 
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PATENTEES OF THE 


HIGH-PRESSURE WATER 


AND 
STEAM VALVES. 
SHORT ST., NEW CUT 











LAMBETA, (B11 


ROBERTSON’S 


PATENT weisel eee oT STEAM WINCHES 

















Gearing Company, 


The Patent Frictional 


Engineers and Millwrights, EAST MILTON STREET, GLASGOW, 

| Manufacturers of Robertson's Pateut Frictional Wheels, Patent Fixed Cylinder 
Steam Cranes, Frictional Winding Engines, Cranes, Steam Winches and 
Hoists ; Makers of Fixed and Portable Engines and Boilers, remo Engines, 





Fans, Rotatory Pumps, RoUing am 3 M 
for Kound Hiats ant Tubes, Wood-wo 


Steam 


hinery, ease & 
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LLOWAY’S 
PATENT CONICAL. tA TER TUBES ror STEAM BOILERS. 

















ab odes 





lie above Tubes are Made with such an amount of Ta er 
as will allow’ the bottom —_ to pass through the hole in the upper side 
Boiler flue; which renders their introduction into ordinary flued Boilers a simple tats 
and with the on 4 pl mga 7 
The power of the Boiler is considerably increased, and the Flues are MAT 
' waaed nA y ERIALLY 
$743 The Circulation of the Water is pmeel improved, and unequal expansion, with its 
atte ondant evils; prevented, rr 
Liability to PRIME is lessened, & € : - J 





4 xThespyTubes) Yaivehidw lieety ip fuse a of f foutteen years, and ion 22,000 are 
in w rork i in various parts of the country with the best results. 
iw a | Dhey) can be fixed by afiy Dailermaker, butican only be obtained from the -Patentees, 


W. & J. GALLOWAY & SONS, 


ENGINEERS AND BOILERMAKERS, 
3 ~MAN CHESTER, 


RIGBY'S PATENT CIRCULAR FIRE BARS, 


Which are strongly recommended as being both economical and effective. 


Section of “ at 
jn of * Galloway” Bote, so ty tar dap Foner anid Furya\ ira Las oe Me Vértieg] b¢ Horiaintal, are eptcially benefitted by the use of Section of Cornish Boller, showing appli- 


range it of the 
es pom Bua us. a conn ~=~t¢hese Tubes, as, the - circvJation of water is ab tely mecessatytoprevent cation of ‘Galloway Tabe.” 


fiued boiler. Leakage and Priming. 

THE PATENT-CONE TUBES (either'in'New! Boilers, or to fix into existing ones) have been Supplied to 

the following and many other well-known Firnts, from. Msgs 2 no doubt, information may be had as to their Superiority over the 
ordinary construction of Boilers.;~= 
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Medal Awarded, Exhibition, 1862, “for Good Work.” 


THE IMPERIAL TUBE. COMPANY, BLRMLNCH 


MANUFACTURERS OF 


La 
WROUGHT IRON TUBES & FITTINGS, BRASS & COPPER TUBES, ; 


Galvanised and Glass-Enamelled Tubes and Fittings, 


LAPWELDED IRON AND BRASS BOILER TUBES, ETC. ETO. 


Sole Makers of “ HUGHES’ PATENT TAPS,” strongly recommended for all Hizh-pressure purposes,—Price 
Lists and Testimonials forwarded on application, (B667) 














“IRON BRIDGES. 


SEDLEY’S PATENT FOR CLEAR SPANS UP TO 1,500 FEET, 
FOR ROADS, RAILWAYS, AND GENERAL USE.’ 


IT IS STRONGER, LIGHTER, AND CHEAPER THAN ANY OTHER. KNOWN SYSTEM, ANDIS 
NOW USED BY THE INDIAN AND COLONIAL GOVERNMENTS. 


For Particulars, Plans, and Royalties, apply to 


A. SEDLEY, ENGINEER, 38, CONDUIT-STREET, BOND-STREET, W. 


Parties Infringing this Patent will be rr od against PRN! it 483) 





J AMES MILLS, PATENTEE & ‘MANUFACTURER, 
HEATON NORRIS, STOCKPORT. 
FINISHED KEY8, 
WITH OR WITHOUT HEADS 
And Taper Pins, 


Made by Patent Machinery from Steel or Iron, of any size 
| or any degree of taper; alse, 


SPLIT COTTER PINS OF ALL SIZES. 
And 


v 





Split Taper Pins for Locomotives, &c. 

SUPPLIED SOLELY BY 

EDMONDSONS AND CO., GENERAL FACTORS TO ENGINEERS’ MACHINISTS, &c. 
CHARLES STREET MILL, GARRATT ROAD, MANCHESTER. (H1360) 


~BOWDEN’S 
PATENT FORGE BELLOWS & PORTABLE FORGES. 




































These Bellows bs ave double 
iE ITs 5 the power of the ordinary 
~ 3 Ping — bellows, and are much * 
: cheaper. 
The materials of which 
they are constructed render 
ae them more durable, and 
less liable to accident, mak- 
SS ing repair seldom necessary. The 
sinall quantity of leather used in the 
construction being protected}from cx - 
ternal! influences, these Bellows are 
well adapted for shipping purposes 
and hot climates. 
The same pair of Bellows can be 
rorked in SINGLE or DOUBLE 
ction, producing a REGULAR 
ONTINUOUS Blast. 
The Patent Bellows are madein eis 
“ail sizes; the largest, when wefked 
by steam power, will blow twelve 
nen hearths, and where space is a con- 
sideration they may be made in any 
> form or)size; and a single pair of bellows may be fitted to blow hearths on different floors. 


BOWDEN’S PATENT FORGE BELLOWS & PORTABLE FORGES 


Can be seen in 0 os at 158, HIGH STREET, SOUTHWARK, aad may be obtained of all Ironmongers: | 


eee 








CARRETT, MARSHALL, AND CO., SUN FOUNDRY, LEEDS. 


HIGH AND LOW PRESSURE DIRECT-ACTION- 
CONDENSING STEAM ENGINE. 


COMBINES THE UTMOST ECONOMY WITH THE CREATEST SIMPLICITY OF 
CONSTRUCTION, HAVING BALANCED WORKINC PARTS, NO DEAD. 
CENTRE AND ONE SLIDE VALVE ANDTHE SHORTEST 
PASSAGES TO BOTH CYLINDERS. 
AND WROUCHT IRON MOTION 















STEAM 
VERTICAL AIR PUMP 





PRIZE MEDAL ctass.8. 1862. 








This Improved Compound Engine combines the utmost economy with the greatest simplicity of parts. It is 
self-contained, on one plate; direct-acting, with motion of «rouyht iron for 60 Ibs. steam. Thus effecting lightness with strength, 
and the most uniform reguarity of motion with maximum horse-power, developed at speeds not otherwise attainable by any 
other unbalanced Engines. The low-pressure piston is set in advance, avoiding any dead centre, and receiving its steam from 
the high-pressure piston at the exact moment it ought to be set free; thereby effecting uninterrupted continuous expansion 
by one slide-valve through the shortest possible steam ports, unattainable by the “ Woolf” or “Mc Naught,” ‘system, 
and other ‘ simultane ously” moving pistons. The air-pump is vertical, actuated at half speed by wrought iron levers, or is 
applied double-acting direct to pitton-rod. The stroke and lead of slide-valve are adjustable, and the friction of -valve can 
be balanced by a counter-pressure of steam and—vacuum. These Compound Engines attain a more equable. motion and 
perfect economy of fuel than all single-cylinder Condensing es, inasmuch as higher steam x, age ipto nemelir | 
cylinder which has not radiated its heat into the condensor. A practical system of “ super! D sefu 

=~ 


baal 


CUN COTTON FOR BLASTING. 


The extended Sou Material has enabled the Manufacturers to ISSUE 
A NEW LIST SHOWING 


ABGE REDUCTION IN EAN 
wt cent e tion of those interested 
& time aft cost wi 


aa wie use snd fall particulars btai 
THOMAS PRENTICE . & "0. 


173, FENCHURCH-STREET, LONDON; or GUN COTTON 
WORKS, STOWMARKET, (Tt 8) 


ENOCH WILKEES, 
MANUFACTURER OF 
RAILWAY CARRIACE BOLTS, COACH SCREWS, COACH 
BOLTS, FISH, FANC, AND. STRAP BO LTS; 
Hor-PREsseD ND Ts ; Coacu- Tine Rivers axp Nams; Haxp 
Ralu Screws ; Sup Screws axp Rivets ; 
BED SCREWS, BAND SCREWS,. PRESSED WASHERS, 
CONVEX WASHERS, , CLENCH CLENCH RINGS, | COTTER cen PING, 


With Steel Cotters, for. 


SeITRENEA WORKS S, DARLASTON, STAFFORDSHIRE. 


_ (11376) 
‘8. HODGE & SON 
UNION LRONW ORKS, MILLWALLKE LIMEHOUSE, LONDON, 
ENGINEERS AND MANUFACTURERS OF 


STEAM BOILERS OF BVERY KIND, 


OF BEST WORKMANSHIP, 











_ STATIONARY, MARINE, AND PORTABLE ENGINES, 


D OTHER PURPOSES, 


fRON AND STEEL MASTS, YARDS, AND BOWSPRITS, 
OIL & WATER TANKS, WROUGHT TRON GIRDERS, 
IRON STEAM TUG AND BARGE BUILDERS, 
___ City Office, 2, New London-street, E.C.—Established 1828 


&e. 
(C4272) _ 











ye 


IRON MERCHANTS, 


SNOW HILL, 


BIBMINGHAM™. 


One 3 Minute’s walk from the Great Western B the Crest ‘Western Railway St Station 





z Loud ft t 





BOOKS if: SECTIONS aver ON APPLICATION 
(1 0062) 


ye HYDRAULIC PRESS.! 

W. HAWKINS, 

weer OF 5, RED LION-STREET, 
CLERKENWELL GREENS, 

Manufacturer of all descriptions of 
Hydraulic Presses; likewise his 

NOTED PRESSURE CAUCE, 

Of which W.H. begs to state he has 

over 600 in use. 
N.B.—The best Hydraulic Double Cup 
Leathers a ar 


























DOUBLE CAM LEVER PUNCHING MACHINE 
Te Improvement consists in the PatentCam 


actingon a strap attached to the back end: of the’ Levér, and, thereby 
ensuring the withdrawal of the Punch from the hole it has perforated with 


certainty, and also the continuous working of the Machine, whieh is worked in 


| some ot aig holes per minute. eli FT 


DES. SERTON -STE DIL 
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OWENS & CO., tate Benzamin Fowter & Co, 


WHITEFRIARS STREET, FLEET STREET, LONDON, E.C. 


MANUFACTURERS OF PUMPS AND HYDRAULIC MACHINERY OF EVERY DESCRIPTION, 


FOR HOME USE OR EXPORT, TO BE DRIVEN BY HAND, CATTLE, WATER, WIND, OR STEAM POWER. 





Fig. B shows an IMPROVED and POWER- 
FUL form of SCREW PRESS for BALING 
PURPOSES. It can be worked with one or 
both handles, according to pressure required, 
and the boxes are made of various dimensions, 
to produce bales of the usual sizes. Messrs. 
O. and Co. make large numbers of these Presses, 
and can supply them at very reasonable 
cest. 











No. 26 shows a set of TREBLE-BARREL 
LIFT and FORCE PUMPS of the best con- 
struction, suited for DEEP WELLS, and for 
use in BREWERIES, DISTILLERIES, and 
MANUFACTORIES. Driving gear for Hand, 
Water, Cattle, or Steam Power is supplied with 
these Pumps, as position and circumstances 
they require. 





™ Eccentrics, Face-Plates, Cranks, Driving Pulleys, 
Black and Bright Shafting, Plummer Blocks, and 
Gearing of every description. 





= iW 
< ON & Owen 
o ( 
ENGINEERS F 
N ' 
\ Lonnon | 
SON D0 
' 
' 





Fig. A gives an clevation of an JMPROVED HORIZONTAL STEAM PUMPING ENCINE—th« 
whole mounted on one strong bed-plate, ready for being at once fixed in position, and for connecting 
steam, feed, and exhaust pipes to engines, and suction and delivery pipes to pumps. Double or 
treble-barrel pumps, of various sizes, are a according to circumstances ; the pumps can te 


readily thrown out of gear, and the power of the engine devoted to any other purpose. This class 
of engine will be found extremely useful abroad, and entails very little trouble or expense in fixing. 











THE ABOVE IS AN ILLUSTRATION OF 


A COMPLETS OTT MILL, 
TO BE WORKED BY STEAM POWER, ADAPTED FOR LINSEED, GROUND NUT, &c. It 
is shown with Seed Rollers, Edge Runners, Garland Pan and Sweepers, Jacketted Seed Kettle, 
Hydraulic Presses, with boxes and Pressure Pumps for same, with shafting and gearing complete, 
ready for driving by Steam Power. The above will be found a simple and first-class plant, at much 
less cost than work of this class is usually supplied at. Most satisfactory reports have been re- 
ceived from houses of the first standing in India, Odessa, and other quarters where similar machinery 
has beensupplied. O. & Co. also makesmall compact Oil Mills, to work by Cattle. Drawings with full 
particulars & Estimates may be had on application atthe Works, for these or any other form of Press, 


vuepressto 
e 





ENGHIITESS LONDON. 


WOOL PRESS. 
AN IMPROVED HYDRAULIC WOOL 
ADAPTED FOR COLONIAL USE. 


It is strong and simple, and every pains has been taken to render it exactly suited to the 
requirement. Messrs. O. & Co. have sent out many of these Presses, arranged for Hand, Horse, 
or Steam Power, and have found them give complete satisfaction. They have several now in 
hand for houses they have previously supplied with them, and which may be seen at the Works, 
Whitefriars, by any one requiring work of the class, 


CLINTON 2OWENS 


THE AUSTRALIAN 
THE ABOVE CUT REPRESENTS * 
PRESS, SPECIALLY 





essrs. OWENS and CO. beg to call attention 
to the Improvements the yo effected in the 
Arr ent of DOUBLE- ACTION PUMPS, as 


shown in sketches annexed, whereby valves of apy description, to suit every 

variety of liquor, can be introduced ; they can be more readily examined and removed 

for eg or clearance than in Pumps of this kind hitherto made ; and the action is 

equal y balanced im both the up and the down stroke. 

In these sketehes india-rubber dises valves are shown, which are very good for ordi- 

Bnd purposes ; but valves of brass with brass seatings, iron with iron seatings, or of 
ther descriptions, ean be readily fitted, as may be required. 

The form of Double Action Pump, indicated by Fig E and F, Owens and Ca 
mostly adopt for pumps with 6im. barrels, or exceeding that size ; for Pumps of smaller 
bore they have a somewhat different arrangement. 

Double Action Pumps, where they are upon a geod pete and well construeted, 
may frequently take place of Double or Treble I Pumps ; they are much less 
expensive in elves ; the gearing yequired to drive them from a face-plate or 
eccentric is a great deal more simple and less costly than that of double or'treble cranks 
and gear, and abeut half the s is occupied ; they deliver at both the up and down 
stroke an equal eet, and thus give precisely the result of two barrels of the 
ordinary construction, Ow 

These Double-Action Pumps are suited for Breweries, Distilleries, Tanneries, Paper, 
Starch, Soap, Dye, Sugar, Vinegar, Oil, Gas, Chemical, and Water Works, Railways, 
Public Institutions, and Government Establishments, and in all cases where they have 
been supplied have given very great satisfaction. They are fitted throughout in a 
substantial and workmanlike manner. A very large stock is kept on hand, either com- 
plete or in a forward state, as well as Single, Double, or Treble Barrel Pumps, in 
Copper, Brass, or Iron, for all purposes. 

'WENS and CO. provide, where required, Crank Plates or Eccentrics for 
any length of stroke bored to suit shafts of any diameter ; also driving gear of every 
description. 





Illustrated Catalogues, Lithographs, Cuts, Drawings, or Plans to a 
larger scale, with full particulars of any description of Hydraulic Machinery, 
may be had on application at the Works, Whitefriars, where a very large 
stock can always be inspected, (G1322 








Fig. C represents a small HYDRAULIC PRESS 
for EXTRACTING OILS, JUICES, TINCTURES, 
&e. These Presses are made in the strongest and 
simplest manner, are easily managed, not liable to 
derangement, and the results obtained from the1p 
are far in excess of such as can be derived from the 
clumsy forms of screw press in common use, 


BORINC TOOLS. 





oe) 








BORING TOOLS, for TESTING GRUUND for 
Bridges, Foundations, Minerals, &c., and for 
ARTESIAN WELLS. 




















Single, Double, and Treble Purchase Crabs, 
Travelling and other Cranes, Pulley Blocks, and 
Hoisting Tackle of every description, 




















